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Chapter 1 Safety Precautions

AWarning

Wear cut-resistant protective gloves when removing the wooden pallet or wooden packaging. Sharp edges,
nails, wood splinters, or metal straps may cause cuts or puncture injuries. Use appropriate tools and handle
the packaging carefully.

1.1 Before supplying the power

AWarning

» The terminals of the main circuit need to be wired correctly; the single-phase (R/L1 and S/L2)/three-
phase (R/L1, S/L2, T/L3) are the power input terminals, and absolutely must not be mixed with U/T1,
V/T2 and W/T3. When they are mixed, supplying power will damage the inverter.

&Caution

» The power voltage used must be the same specifications as the input voltage of the inverter.

When moving the inverter, do not lift it by the front cover directly. The inverter should be moved by
moving it from the body of the inverter itself to prevent the front cover from calling off, and causing the
inverter to fall and resulting in personnel injuries or inverter damages.

» Please install the inverter on metal or other non-combustible materials; do not install in on or near
flammable materials to prevent fires from occurring.

» If multiple inverters are placed in the same control plan, please install additional cooling fans to keep
the temperature within the control panel below 40°C (under 50°C if there is no dust-proof covers) to
prevent overheating or fire.

» Please disassemble or install the operator after switching off the power, and operate and fix the
operator in place by following the diagram to prevent poor contact and causing the operator to
malfunction or do not display.

&Warning

» This product complies with the IEC 61800-3 restricted area usage level. When this product is used
under certain environments, it may cause electromagnetic interference; therefore, please perform
appropriate testing and make sure to ground it properly before use.

» Motor over-temperature protection function is provided.

ACaution

» The installation and usage of the product must be performed by professional electricians with proper
qualifications.

» The installation of the product must be performed with fixed wiring methods.

1.2 Wiring
AWarning

» Before implementing any inverter installation or wiring, please make sure to switch off the master

power to prevent electric shocks and fires.
The wiring engineering personnel must have the relevant professional knowledge to prevent electric
shocks and fires.
Make sure that the grounding wire is connected to earth properly. (220V class: The grounding impedance
must be less than 100 ohms; 440V class: The grounding impedance must be less than 10 ohms). Please
ground the inverter in accordance with the requirements of the EN61800-5-1 specifications. The cable
size may need to reach at least 10mm2 (6AWG) in order to meet the standard for limiting leakage current.

» Make sure the ground the grounding terminal of the inverter properly. If it is not grounded correctly,
please make sure to unplug the ground cable of the control board to prevent surges from damaging the
electronic components.

» The RCD must meet the protection specifications of type-B leakage current.

» After wiring is complete, confirm that the emergency stop function is effective. (Wiring is the
responsibility of the user)
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» Please do not touch the input/output power cable directly, and prevent all wiring from coming in
contact with the outer case of the inverter, as well as short-circuits.

» Do not perform Hipot test to the inverter as doing so can easily damage the semiconductor components.

/\ Caution

» Confirm that the input master power complies with the inverter to prevent injuries or fires.

» Please connect the braking resistor and braking unit in accordance with the relevant wiring diagram,

otherwise it may cause fire hazards.

Please tighten the terminal screws in accordance with the specified torque to prevent fire hazards.

Do not connect the input power to the output terminal of the inverter.

Do not connect the electromagnetic contactors or magnetic switch contacts to the output terminal.

Do not connect the power factor correction capacitors or LC/RC filters to the output circuit.

YV V VYV VY

Make sure that the interference generated by the inverter and motor will not affect the surrounding
sensors or devices.

1.3 Before operation

&Warning

» Please verify that the model capacity of the inverter and the model capacities set for the functional
parameters 13-00 of the inverter are consistent before connecting the power.

» If the length of the cable between the inverter and motor is more than 25 meters, the carrier frequency
(parameter 11-01) must be reduced or an output filter needs to be installed to suppress over-voltage or
oscillation at the load side, in order to prevent motor damage.

1.4 Parameter setting

/A Caution

» Do not connect the motor to the load (mechanical equipment) when performing rotational automatic
tuning.

» The motor will rotate when performing rotational automatic tuning; confirm the space around the
motor to prevent causing danger.

1.5 Operate

&Warning

» Please confirm that the front cover is installed before turning on the power.

» Do not connect or disconnect the motor unit while the inverter is operating, as this may cause an over-
current trip; this may even damage the main circuit of the inverter in severe cases.

» Do not get close to the machine when resetting functions as the machine will restart after the
malfunction is eliminated.

» Do not operate the machine while both hands are wet.

» Provide an independent emergency stop switch; this switch is activated when the function parameter
is set (please refer to 11-55).

» Provide an independent external hardware emergency switch so that the inverter output can be shut
down immediately in case of danger.

» Please make sure that the operation command is off before resetting warnings.

» If automatic restart (07-00) after power is restored is selected, the inverter will restart after power is
restored.

» Please confirm the status of the surrounding systems and mechanical devices before performing
automatic tuning to ensure personnel safety.

» Avoid touching the relevant terminals regardless of whether the inverter is operating or stopped to
prevent danger.

» The fan may still rotate for a while even after the power is disconnected.
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/\Caution

» Please do not touch the heating components such as the heat sink and brake resistor. A\

» The inverter can easily make the motor operate from low-speed to high-speed; please confirm the
allowable range of the motor and the machine.

» Please pay attention to the relevant settings when using brake modules and other compatible products.

» Please do not check the signals on the circuit boards while the inverter is operating.

AWarning

Avoid electric shocks! The DC capacitor inside the inverter will completely discharge 5 minutes after the

power is disconnected; please disassemble or conduct inspections 5 minutes after the power is

disconnected.

1.6 While inspecting, maintaining and replacing

AWarning

» Please confirm that the power is off and that the DC voltage is no more than 25 volts before performing
maintenance or inspection.

» The inverter terminals contain high-voltage terminals; please do not touch them arbitrarily.

» Make sure to install the protective cover while the power is on; also, please make sure to disconnect
the power through the breaker after the protective cover is removed.

» Please do not allow people other than the designated professionals to perform maintenance, inspection
or replace components.

ACaution

» The inverter should be used in environments with an ambient temperature between 14° ~ 104 (140)°F
(-10 ~ +40 (60)°C) 95%RH without condensation, and make sure that are no water drips and metal
dust in the surrounding environment.

1.7 Precautions when disposing the inverter
/A Caution
Please dispose of the inverter as industrial waste, and pay attention to the followings:
» The electrolytic capacitors on the main circuit and those on the printed circuit boards of the inverter
may explode if incinerated.
» Toxic gases may be produced when the plastic components of the inverter, such as its casing, are
incinerated.
Devices that contain electronic components cannot be processed with daily garbage; they
must be recycled separately with electrical and electronic waste in accordance with the local
regulations in effect.

1.8 Exemption from warranty liability

Our warranty does not cover losses of opportunities caused to your company or the customers of your
company due to failure of our company’s product, damages caused by products not made by our company,
or the compensation of other businesses regardless of whether it is still within the warranty period or not.
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Chapter 2 Nameplate and model number

2.1 Inverter nameplate

PRODUCT: [ET10-401-H3E MOTOR RATING:0.75kW | — Inverter model number

INPUT = AC 3PH 380-480V(+10%,-15%) 50/60Hz (2,84 — Input specifications
OQUTPUT: AC 3PH 0-480V 0-539Hz 2.7A | —a—— Qutput specifications
MGUEI. - 1 1‘?01 '43"2"?‘“]} Pi‘ﬂ | — Safety model

SCCR:5kA |E2 P.L.:[28% |

:.'fi.i_r.n o E & c € — UL and CE marks

- TECQ TECO Electric & Machinery Co., Ltd.

2.2 Model No.

E710-401-H3EF
1 v

E710 series Noise filter (RFI):

F: Built-in EMC filter
Blank: None,w/o filter

Input voltage:

2: 220V

4: 440V
E: Basic

#  S: Standard

Maximum applicable motor capacity: #———

P3:  0.5HPv
01: 1HP« Product type: + . — Powgr input: '
02: 2HP- H: Standard type (LED keypad) 1: Single-phase input
Blank: None,Keypad 3: Three-phase input
I Blank: Single/three-phase shared
30: 30HP

*The basic model is 2P5/201/401/402
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Models list:

Inverter model Filter
number App}icable ?pplicable Horse Applitcable Built-in
voitage requenc ower motor
(Standard (Vacg) ?Hz) Y p(HP) (KW) | Included | , Ot
model) included

E710-2P5-HE 1ph/3ph 0.5 0.4 ©
E710-201-HE 200~240V 1 0.75 ©
E710-202-HS +10%/ 2 1.5 ©
E710-203-HS -15% 3 2.2 ©
E710-2P5-H1EF 1ph 0.5 0.4 ©
E710-201-H1EF 200~240V 1 0.75 ©
E710-202-H1SF +10%/ 2 1.5 ©
E710-203-H1SF -15% 3 2.2 ©
E710-205-H3S 5 3.7 ©
E710-208-H3S 2 inzg ov 7.5 5.5 ©
E710-210-H3S +10%/ 10 7.5 ©
E710-215-H3S 15% 15 11 ©
E710-220-H3S 20 15 ©
E710-401-H3E 1 0.75 ©
E710-402-H3E 2 1.5 ©
E710-403-H3S 3 2.2 ©
E710-405-H3S 3ph 50/60Hz 5 3.7 ©
E710-408-H3S 380~480V 7.5 5.5 ©
E710-410-H3S +10%/ 10 7.5 ©
E710-415-H3S -15% 15 11 ©
E710-420-H3S 20 15 ©
E710-425-H3S 25 18.5 ©
E710-430-H3S 30 22 ©
E710-401-H3EF 1 0.75 ©
E710-402-H3EF 2 1.5 ©
E710-403-H3SF 3 2.2 ©
E710-405-H3SF 3ph 5 3.7 ©
E710-408-H3SF 380~480V 7.5 5.5 ©
E710-410-H3SF +10%/ 10 7.5 ©
E710-415-H3SF -15% 15 11 ©
E710-420-H3SF 20 15 ©
E710-425-H3SF 25 18.5 ©
E710-430-H3SF 30 22 ©




Chapter 3 Ambient temperature and installation

3.1 Environment

The installation environment of the inverter has direct impact to the normal functioning and usage life
of the inverter; therefore, the installation environment of the inverter must comply with the following
conditions:

Protection
Protection P20 / NEMA 1
category
Applicable environment
1P20 / UL OPEN TYPE : NEMA 1/ULTYPE1 :
) -20~50°C -20~40°C
Operating -20~60°C (must be used with reduced -20~50°C (must be used with reduced
temperature | |oaq) load)
When multiple inverters are installed in parallel in the panel, please pay attention to the
placement to ensure proper heat dissipation
Storage 20~70°C
temperature
Humidit 5% to 95% relative humidity RH with no condensation or water droplets; non-
Y condensing (In compliance with IEC60068-2-78 standards)

Maximum acceleration: 1.0G (9.8m/s?), from 49.84 to 150 Hz

Vibration Displacement amplitude: 0.3mm (peak value), between 10 to 49.84 Hz
(In accordance with IEC60068-2-6 standards)
It can operate with full load under altitude 1000m or less, and the rated current needs to

Altitude be reduced by 1% every 100m for altitudes 1000m and above, with a maximum limit of
3000m

Installation location

The product must be installed in an environment that is easy to operate, and avoid being exposed to the
following environments:

»  Avoid direct sunlight exposure

Prevent exposure to rain or humid environments

Prevent exposure to oil mist and salt corrosion

Prevent exposure to corrosive liquids and gases

Prevent entering of dust, lint and metal particles

Prevent electromagnetic interference (Welding machines or power machinery)

Keep away from radioactive substances and flammable objects

Prevent vibrations (punch press); if it cannot be prevented; if unavoidable, install vibration-absorbing
pads to reduce the impact

VVYVVYVYY
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Terminal screw torque

To comply with UL standards, when wiring the main circuit terminals, please use UL-approved copper wires
(rated 75°C) and ring-type crimp terminals with the specifications shown in the table below (UL-compliant
products). It is recommended to use the crimp terminals manufactured by NICHIFU Co., Ltd. as shown in the
table below, and use the crimping tools recommended by the terminal manufacturer for crimping the terminals

and insulating sleeves.

. Terminal . . . Insulatin ..
Cable size Ring-type crimp Locking torque g Crimping
screw . . sleeve
mm2 (AWG) ) . terminal model kgf.cm (in.lbs) tool model
specifications model
M3.5 R1.25-3.5 8.2t0 10 (7.1 to 8.7) TIC 1.25 NH 1
0.75 (18)
M4 R1.25-4 12.2to 14 (10.4 to 12.1) TIC 1.25 NH 1
M3.5 R1.25-3.5 8.2t0 10 (7.1 to 8.7) TIC 1.25 NH 1
1.25 (16)
M4 R1.25-4 12.2to 14 (10.4 to 12.1) TIC 1.25 NH 1
M3.5 R2-3.5 8.2t0 10 (7.1 to 8.7) TIC 2 NH1/9
M4 R2-4 12.2to 14 (10.4 to 12.1) TIC 2 NH1/9
2 (14)
M5 R2-5 22.1t0 24 (17.7 to 20.8) TIC 2 NH1/9
M6 R2-6 25.5 t0 30.0 (22.1 to 26.0) TIC 2 NH1/9
M4 R5.5-4 12.2 to 14 (10.4 to 12.1) TIC 3.5/5.5 NH1/9
M5 R5.5-5 20.4 to 24 (17.7 to 20.8) TIC 3.5/5.5 NH1/9
3.5/5.5 (12/10)
M6 R5.5-6 25.5 t0 30.0 (22.1 to 26.0) TIC 3.5/5.5 NH1/9
M8 R5.5-8 61.2 to 66.0 (53.0 to 57.2) TIC 3.5/5.5 NH1/9
M4 R8-4 12.2 to 14 (10.4 to 12.1) TIC 8 NOP 60
M5 R8-5 20.4 1024 (17.7 t0 20.8) TIC 8 NOP 60
8 (8)
M6 R8-6 25.5 t0 30.0 (22.1 to 26.0) TIC 8 NOP 60
M8 R8-8 61.2 t0 66.0 (53.0 to 57.2) TIC 8 NOP 60
M4 R14-4 12.2 to 14 (10.4 to 12.1) TIC 14 NH1/9
M5 R14-5 20.4 1024 (17.7 t0 20.8) TIC 14 NH1/9
14 (6)
M6 R14-6 25.5 t0 30.0 (22.1 to 26.0) TIC 14 NH1/9
M8 R14-8 61.2 t0 66.0 (53.0 to 57.2) TIC 14 NH1/9
M6 R22-6 25.5 t0 30.0 (22.1 to 26.0) TIC 22 NOP 60/ 150H
22 (4)
M8 R22-8 61.2 10 66.0 (53.0 to 57.2) TIC 22 NOP 60/ 150H
M6 R38-6 25.5 t0 30.0 (22.1 to 26.0) TIC 38 NOP 60/ 150H
30/38(3/2)
M8 R38-8 61.2 10 66.0 (53.0 to 57.2) TIC 38 NOP 60/ 150H
50/60(1/1/ M8 R60-8 61.2t0 66.0 (53.0 to 57.2) TIC 60 NOP 60/ 150H
0) M10 R60-10 102 to 120 (8.5 to 104) TIC 60 NOP 150H
M8 R70-8 61.2 t0 66.0 (53.0 to 57.2) TIC 60 NOP 150H
70 (2/0)
M10 R70-10 102 to 120 (88.5 to 104) TIC 60 NOP 150H
M10 R80-10 102 to 120 (88.5 to 104) TIC 80 NOP 150H
80 (3/0)
M16 R80-16 255 to 280 (221 to 243) TIC 80 NOP 150H
M10 R100-10 102 to 120 (88.5 to 104) TIC 100 NOP 150H
100 (4/0) Mi12 R100-12 143 to 157 (124 to 136) TIC 100 NOP 150H
M16 R80-16 255 to 280 (221 to 243) TIC 80 NOP 150H
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3.2 Installation

3.2.1 Installation space
(1)Please install the E710 inverter vertically and leave sufficient space to ensure cooling effects, as shown
in Figure 3.1.1
Avoid installing it up-side down or horizontally.

Top

150mm

Left « %= Right

e X=The inverter capacity is 7.5HP(and below), the minimum
{ recommended width is 30mm

Bottom

AFigure 3.1.1 [Installation space of E710

(2) The multiple inverters are installed in parallel, please make sure the follow the installation configuration
in the figure below to ensure cooling effects.

Top

x = Right

| [ When C>30mm, the allowed maximum ambient temperature is 50°C.
150mm 150mm When C=0mm, the allowed maximum ambient temperature is 40°C.

Bottom

AFigure 3.1.2 Installation space for multiple E710s installed in parallel

(3) The cooling fins of the heat sink may reach temperatures up to 90°C during inverter operation.
Therefore, the mounting surface of the inverter must be made of materials capable of withstanding
relatively high temperatures. When the inverter is operating inside a distribution box, the environment
must be well-ventilated and the ambient temperature must not exceed +50°C.
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3.2.2 Appearance diagram and warning label information

A Caution

The installation environment of the inverter has direct impact to the functions and usage

life of the inverter; therefore, the installation environment must be considered when installing

the E710 inverter:

* Ambient temperature: -20°C ~+50°C (Models with the NEMA 1 panel installed externally:
-20°C ~ +40°C)

* Prevent exposure to rain, humidity, or direct sunlight.

* Prevent exposure to corrosive liquids or gases, dust, and metal particles.

* Avoid locations with vibration or electromagnetic interference.

« If multiple inverters are installed within the same control panel, please add cooling fans to

keep the ambient temperature around the inverters below 50°C.

Make sure to check the warning messages on the front outer cover of the inverter. Refer to Figure

3.2 below.
AAWARNING/AVERTISSEMENT

Risk of electrical shock.Shut off main power
and wait for 10 minutes before servicing.

Risque de choc électrique. Coupez I'alimentation
principale et attendez 10 minutes avant I'entretien.

A CAUTION/ATTENTION

See manual before operation.

Consultez le manuel avant |'utilisation.
200V: 0.5-20HP/400V: 1-30HP

Figure 3.2 Warning labels

3.2.3 Disassembly and assembly of the product

A Caution

The digital operator does not need to be disassembled when wiring the E710. Simply loosen the screws

on the outer cover of the terminal, remove the outer cover of the terminal and then wire the terminals

inside the inverter.
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3.3 Wiring and precautions of inverter peripherals

A Caution

1. Please do not touch the circuit or replace the components before the capacitors have completely
discharged after disconnecting the input power.

2. Do not perform wiring or disassemble the connectors inside the inverter while power is supplied.

3. Never connect the inverter output terminals U, V and W to the AC power.

4. The grounding terminal E of the inverter must be grounded.

5. Make sure to disconnect the grounding cable of the control panel when the inverter is not grounded or
connected to a floating grid.

6. Since semiconductor components can easily be damaged by high voltages, do not perform Hipot tests
to the internal components of the E710 inverter.

7. The CMOS ICs on the inverter’s control board are easily affected and damaged by static electricity.
Please do not touch the control board.
A Caution

1. Please refer to 3.5.1 of Chapter Three and select appropriate cable diameters when wiring; when the
wiring of the main circuit is long, consider the fact that voltage drop cannot exceed 2% of the rated
voltage.
Phase voltage drop AV= \/g x cable resistance (Q/km) X wiring distance (m) X current passing
through (A) x 1073

2. When the wiring between the inverter and motor is long, please reduce the carrier frequency

appropriately (parameter 11-01) appropriately.

A Caution

To ensure peripheral safety, it is recommended to install a high-speed fuse on the input side of the inverter,
especially for high-power systems. Please refer to the descriptions in 6.4 of Chapter Six for the
specifications of the high-speed fuse adopted.
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3.3.1 Standard wiring example of E710 peripherals

Power

No fuse breaker NFB

(and residual current
circuit breaker)

Electromagnetic contactor

*iﬂiﬂ*m*@

AC Reactor

High-speed fuse E":-E:":

Input-side noise filter D

Inverter

Output-side noise filter D

Three-phase motor

m Power
Please confirm whether the voltage class is correct to
avoid damaging the inverter.

m No fuse breaker (NFB) and residual current circuit breaker
Please refer to the user manual and select a NFB with
appropriate rated current.

Please do not use the NFB as the operate/stop control of
the inverter.

When installing a residual current circuit breaker for
current leakage fault protection, select one with a
sensitivity of 200 mA or higher and a trigger time of
0.1 seconds or longer (V-type) to prevent high
frequency malfunctions.

m Electromagnetic contactor

- An electromagnetic contactor is not required for general
use; however, it is required for functions such as
external sequential control or automatic restart after
power failure.
Please avoid using -electromagnetic contactors to
operate/stop the inverter directly whenever possible.

m AC reactor
An additional AC reactor can be installed to further
improve the power factor or suppress external surges.

m High-speed fuse

- To ensure the safety of peripherals, make sure to add an
additional high-speed fuse. Please refer to the
descriptions in the wuser manual for the fuse
specifications.

m Input-side noise filter
A filter must be installed when there are inductive loads
affecting the inverter. The inverter meets EN55011
Class A, EN 61800-3 category C2 when the TECO
special filter is used.

m Inverter
There is no phase sequence distinction among the input
terminals R, S, and T; they can be changed arbitrarily.
Please ground the grounding terminal E properly.

m Output-side noise filter
Installing an additional dedicated noise filter on the
output-side of the inverter can reduce radiation
interference and induction noise.

m Motor

- When one inverter is used to drive multiple motors, the
rated current of the inverter must be greater than the
total current when the motors operate simultaneously.
The motor and inverter must be grounded separately.
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3.3.2

3.3.2.1 The wiring diagram of the pump voltage type pressure sensor is

Pump wiring diagram

as follows: (Applicable to simple version E)

Single pump operation:

E710 Single Pump Operation

00-02 = 1 (Control Circuit Terminal)

04-00 = 0 (0~10V); 10-00=0 (Target Source: Pump)

10-01 = 1 (Feedback Source: Al1)
10-03 = XXX1B (PID is enabled)

23-00 = 1 (PUMP); 23-01 = 0 (Single Pump)

O O—
Operation Switch
24v| 81

‘RM‘ R1B FI1C‘ +10V‘GND Al A0t ‘AW‘GND‘

i e
Pressure
Converter

Multiple pump operation:

sws SW3

BPNP ﬂ v
NPNL] !

32‘83 84 ss‘ss‘zwsnm [}OG‘A’B SGND‘E‘

RS485

E710 Multi-Pump Operation: Master

E710 Multi-Pump Operation:Slave 1

00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V)
10-00=0 (Target Source: Pump); 10-01=1 (Feedback Source: Al1)
10-03=XXX1b (PID is enabled); 23-00=1 (Pump}; 23-01=1 (Master)

00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V)
10-00=0 (Target Source: Pump); 10-01=1 (Feedback Source: Al1)
10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=2(Slave 1)

W8t SZS}S455552]VGDO|DDGA B SGND E

Rih RIB RE | +0v GID At AOT A2 GND RS485

EVSIM&MSSSGZLGDOIDOGA B SGND E

RiA RIB RIC |+0v GND Al AO1 AOZ GND RS485

Sws  SW3

HPNP v
INPNL !

Operation Switch

—O O

E710 Multi-Pump Operation: Slave 2

E710 Multi-Pump Operation: Slave 3

00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V)
10-00=0 (Target Source: Pump); 10-01=1 (Feedback Source: Al1)
10:03=XXX1b (PIDis enabled); 23-00=" (Pump); 2301=3(Siave 2

00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V)
10-00=0 (Target Source: Pump); 10-01=1 (Feedback Source: Al1)
10-03=XXX1b (PID is enabled); 23-00=1 (Pump); 23-01=4(Slave 3)

V8182 |83 84 85 86 VG DOt 0OG SGHD E uos 8 MSSSGZJGBOIDOGAESGNDE
O I~
RIA RIB RIC| | +0V GND Al AO1 AOZ GND RIS485 RIA RIB HIC |+0v GND A AO1 AOZ GND RP485
¥ R
[
L Pressure
Converter
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3.3.2.2 The wiring diagram of the pump current type pressure sensor
is as follows: (Applicable to simple version E)

Single pump operation:

E710 Single Pump Operation

00-02 = 1 (Control Circuit Terminal)

04-00 = 5 (4~20mA); 10-00=0 (Target Source: Pump)

10-01 = 1 (Feedback Source: Al1)
10-03 = XXX1B (PID is enabled)

23-00 = 1 (PUMP); 23-01 = 0 (Single Pump)

Operation Switch

4V, 81
R1A ‘ RiB

—

Pressure
Converter

Multiple pump operation:

10‘ +10V‘GND Al A01‘A02‘GND‘

SW5 swa3
—— PNP| |V
O C NPN (U] 1

82 ‘83 $4 | S5 ‘Sﬁ ‘24\0'6 DOt DOG} A|B SGND‘ E }

RS485

E710 Multi-Pump Operation: Master

E710 Multi-Pump Operation: Slave 1

00-02=1 (Control Circuit Terminal); 04-00=5 (4~20mA)

10-00=0 (Target Source: Pump); 10-01=1 (Feedback Source: Al1)

10-03=XXX1b (PID is enabled); 23-00=1 (Pump); 23-01=1 (Master)
Py

00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V)
10-00=0 (Target Source: Pump); 10-01=1 (Feedback Source: Al1)
10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=2(Slave 1)

SwWs  SW3

I BPNPHV
% lojnen |01

SW5  sw3
&l [ene (g v
24V 81 82 IS3 | S4 S5 | S6 24VG|DO1 DOG A | B |SGND E 24V 81 S2 |S3 | S4 S5 S |4V6 DO1 DOG A B SGND E % lijnen| 1
RiA| RIB RE | +10v GRD At |AO1 | AGZ GND RS485 RiA RiB RlC IV GND | Alf |AD1 AOZ GND RS485 Operation Switch
|
—O O
E710 Multi-Pump Operation: Slave 2 E710 Multi-Pump Operation: Slave 3
00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V) 00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V)
10-00=0 (Target Source: Pump); 10-01=1 (Feedback Source: Al1) 10-00=0 (Target Source: Pump); 10-01=1 (Feedback Source: Al1)
10-03=XXX1b (PID is enabled); 23-00=1 (Pump); 2201:3(Slave 2) 10-03=XXX1b (PID is enabledl 23-00=1 (Pump); 23»0-1:4(S\ave 3)
4V S1 82 |S3|S4 S5 S6 24VG| DOT|DOG| A SGND| E AV sl 82 S4 85 S5 VG DO DOG A B SGND E
RIA R1B| RIC | +10v GND| At 'AO1 AO2 GND RIS485 RIA RiB| HIC |+10v GND| At | AO1 AD2 GND RE485

‘{ Comerir

Note 1: The position of the flip switch must be correct (SW3 and SW5).

Note 2: The power must be disconnected and then reconnected after setting the master/slave machine.

Note 3: 24VG and GND need to be short-circuited

Note 4: Choose 09-01=3 (PUMP parallel communication) for multi-pump parallel communication mode,
make sure that the 09-02 (baud rate setting) of the master and slave machines are consistent, and
refer to the descriptions of the 23-31 (multi-pump parallel synchronization selection) parameters to
perform parallel operation mode.

Note 5: Please note that the slave machine’s 04-02 (Al gain) =252.0%.04 - 03 (AIl bias) =-25.0% (approximately

+5% adjustment) need to be adjusted when wiring the multi-pump current type pressure sensor.
Note 6: When operating multiple pumps, if any of the inverters do not supply power, the 24V of the inverter
also needs to be disconnected from the other inverters to avoid impedance effects.
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3.3.2.3 The wiring diagram of the pump voltage type pressure sensor is
as follows: (Applicable to standard version S)

Single pump operation:

E710 Single Pump Operation

00-02 = 1 (Control Circuit Terminal)

04-00 = 0 (0~10V); 10-00=0 (Target Source: Pump)

10-01 = 2 (Feedback Source: Al2)
10-03 = XXX1B (PID is enabled)
23-00 = 1 (PUMP); 23-01 = 0 (Single Pump)

SW5 SW4
—_— HPNPH v
. O— NPNL] !
Operation Switch
R1Al R1B R1C‘ A B ‘SGND F1  SG \ F2 +10V’GND ARl A2 AO1 ‘AOZ GND]
|}
RS485 |2v| st ‘sz s34 ‘ss ‘ss ‘s7| ZjilG b )] Doz‘ooe
-]
Pressure
Converter

Multiple pump operation:

E710 Multi-Pump Operation: Master

E710 Multi-Pump Operation: Slave 1

00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V)
10-00=0 (Target Source: Pump); 10-01=2 (Feedback Source: Al2)
10-03=XXX1b (PID is enabled); 23-00=1 (Pump); 23-01=1 (Master)

00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V)
10-00=0 (Target Source: Pump); 10-01=2 (Feedback Source: Al2)
10-03=XXX1b (PID i enabled); 23-00=1(Pump}; 23-01=2(Slave 1)

Sws  SWé

PY HPNPHV
- ) i - & i ) NPNL !
R1A‘R1B R1C‘ |A IB ‘SGND M s6 ’ F2 |+10V|GND AR ,\01‘,\02 GND‘ m‘m R1C‘ AB ‘SGND Ml S6 ’ F2 |+0V|GND Az A01‘A02 GND‘
|
RS485 Lw 151 ‘sz S o ‘ss ‘se ‘ 24Ivs [Jn DOZ‘DOG RS485 Ltv b1 ‘sz S8 ‘55 ‘se ‘SI 24IVG 01 DOZ‘DOG
| I Operation Switch
9
4
(€]
O

E710 Multi-Pump Operation: Slave 2

E710 Multi-Pump Operation: Slave 3

00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V)
10-00=0 (Target Source: Pump); 10-01=2 (Feedback Source: Al2)

00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V)

10-00=0 (Target Source: Pump); 10-01=2 (Feedback Source: Al2)

10-03=XXX1b (PID is enabled); 23-00=1 (Pump); 23-01=4(Slave 3)
rY

10-03=XXX1b (PID is enabled); 23-00=1 (Pump); 23-01=3(Slave 2)
O
R1A‘ RIB/RIC/| A | B HOV

‘ GND ]1 A2 A01‘A02 GND‘
1 |

RS485 hv Is ‘sz 83 y‘ss‘se‘s

‘SGND F1§6 ’ F2

)
V6 [JJ1 D02 ‘ D06

AlB ‘SGND F $6 ’ F2 [+IOV|GND At | AR

R1A‘ R1B R1C‘

A0 ‘AOZ GND‘

I
V6 DO

RS485| |w

1‘32 8 oY ‘35 ‘Sﬁ ‘S?

DOZ‘DOG

|

|

+

l - .

L. Pressure
Converter
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3.3.2.4 The wiring diagram of the pump current type pressure sensor
is as follows: (Applicable to standard version S)

Single pump operation:

E710 Single Pump Operation

00-02 = 1 (Control Circuit Terminal)

04-00 = 5 (4~20mA); 10-00=0 (Target Source: Pump)

10-01 = 2 (Feedback Source: Al2)
10-03 = XXX1B (PID is enabled)
23-00 = 1 (PUMP); 23-01 = 0 (Single Pump)

O__

Operation Switch

RIA| R1B R1C‘ A B ‘SGND F1 | S6 l F2 HB\!"GND Al

RS485 724v7'sw ‘sz 83 | 4 ‘ss‘ 36’37|er D

Pressure
Converter

Multiple pump operation:

sw5 Sw4
PNP

ol

Al2 | AO1 ‘AOZ GND‘

1 DOZ‘DOG

E710 Multi-Pump Operation: Master

E710 Multi-Pump Operation: Slave 1

00-02=1 (Control Circuit Terminal); 04-00=5 (4~20mA)

00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V) Sw5  Sw4

10-00=0 (Target Sogrce: Pump); 10-01=2 (Feedback Source: Al2) 10-00=0 (Target Source: Pump}; 10-01=2 (Feedback Source: Al2) X [Tene [V

10-03=XXX1b (PID is enabled); 23-00=1 (Pump); 23-01=1 (Master) 10-03=XXX1b (PID is enabled); 23-00=1(Pump); 23-01=2(Slave 1) # el

SW5  swa

. . § T [ |ewe (v

RIA| R1B RIC‘ A B ‘s(;m) S ’ F2 |+10v| GND AR AO1 ‘Aoz GND‘ RIA| R1B R1C‘ A B ‘SGND Fi | 86 ’ F2 |+10V GND AN A2 AO1 ‘AOZ CND} H wenl |1
RS485 iv st ‘sz Y ‘ss ‘s& ’sv 206 Dt DOZ‘DOG RS485 v |p ‘52 s |8 ‘55 ‘5‘5 ’37 V6 ot DOZ‘DOG Operation Switch

4
L 4

O

E710 Multi-Pump Operation: Slave 2

E710 Multi-Pump Operation: Slave 3

00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V)
10-00=0 (Target Source: Pump); 10-01=2 (Feedback Source: Al2)
10-03=XXX1b (PID is enabled); 23-00=1 (Pump); 23-01=3(Slave 2)

00-02=1 (Control Circuit Terminal); 04-00=0 (0~10V)
10-00=0 (Target Source: Pump); 10-01=2 (Feedback Source: Al2)
10-03=XXX1b (PID is enabled); 23-00=1 (Pump); 23-01=4(Slave 3)

Note 1: The position of the flip switch must be correct (SW4 and SW5).
Note 2: The power must be disconnected and then reconnected after setting the master/slave machine.
Note 3: 24VG and GND need to be short-circuited

3-10

RiA| R mc‘ Ale ‘scwu Gl se’m V|60 A1 A2 AOI‘AOZ GND‘ Rk RIB R1C‘ Ale ‘ssm: i sc’m v N it | ag AO1‘A02 c«u‘
RS485 Z-iV 1‘32 s o ‘55 ‘Sﬁ ’37 240G Opt DO?‘DOG RS485| |u 1l‘sz S ‘ss ‘se ’sr 246 0 DOZ‘DOG
4
O
L Pressure O O
Converter



Note 4: Choose 09-01=3 (PUMP parallel communication) for multi-pump parallel communication mode,
make sure that the 09-02 (baud rate setting) of the master and slave machines are consistent, and

refer to the descriptions of the 23-31 (multi-pump parallel synchronization selection) parameters to
perform parallel operation mode.

Note 5: Please note that the slave machine’s 04-02 (AIl gain) = 252.0%.04 - 03 (AIl bias) = -25.0%

(approximately £5% adjustment) need to be adjusted when wiring the multi-pump current type
pressure sensor.

Note 6: When operating multiple pumps, if any of the inverters do not supply power, the 24V of the inverter
also needs to be disconnected from the other inverters to avoid impedance effects.
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3.3.3 Wiring diagram (Applicable to simple version E)

The following is the wiring diagram of a simple model of the E710 inverter
(Orepresents the main circuit terminals, and © represents the control circuit terminals); the
locations and symbols of the wiring terminal block may vary according to the different
E710 models. Please refer to the contents in the later chapters for descriptions on the main

circuit terminals and control circuit terminals.

Brake Resistor

m
3
= o
]
g P
2
D e L + urm
— i
G @ S/L2 VT2
Main circuit power { —6 >—#—H=-¢ = i < M
P { iy & VLB Af_ P WiT3
E
Type 3 grounding resistance
rror/vsllard s1 100Q or less
operation/Stop
R % Analog output 1
operation/Stop s2. [rozpeen} 02| Analog signal oulput 1, 2
Multi-speed s3 . SWS % DC 0~10V/4-20mA
Factory settings e contact | | SUEPNP)
Multi-speed sS4 input Sink (NPN), default factory 6
command 2 setting E
Failure reset S5
Jog command S6
5 s e : : Al AO1 AO2
Digital signal power terminal (PNP) +O 24V v v v R1A
Digital signal common terminal (NPN) :I_)MVG ﬂ | ﬂ | EI | m gll;(l)t\llfAugczlzn rellay output
i .0 , 1A or less
Sws SW1 swz -. 30VDC, 1A or less
R1G [Default setting : Fault indicationt]
——— +10V Analog input power +10V, 20mA
0~10V/4~20mA i - )
External analog input =9 Al1 Multi-function analog input - Dot Multi-function optocoupler output 1
pi || (0~10V, 160KQ/ 4~20mA, 2500) #:K DOG (DC 48V/50mA, Open Collector)
oV | ] [Default setting : Operation duration]
@ GND analog signal common terminal
1:S(+)
«—> Screened Cable 2:8()
P 3 £ ! CN2 (RJ45) SGND: 3:8(+)
Twisted Pair 4 Reseived
A P 5 : Reserved
- ' Screened Cable, 6:8()
Terminal symbol Pint to Ping RS485 ;fng

© Indicates main circuit

O Indicates control circuit

Notes:

*1: Use SWS5 to select between Sink (NPN, with 24VG common) or Source (PNP, with +24V common) for multi-function
digital input terminals S1~S6.

*2: Use SW3 to switch between voltage (0~10V) and current (4~20mA) input for Multi-function analog input 1 (AI1).
Besides please also check parameter 04-00 for proper setting.

*3: AO1/AO2 presets a 0~10V output can be set to voltage output (0~10V) or current output (4~20mA) through switch
SW1/SW2 to match parameter settings.
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3.3.4 Wiring diagram (Applicable to standard version S)

The following is the wiring diagram of a standard model of the E710 inverter
(Orepresents the main circuit terminals, and © represents the control circuit terminals); the
locations and symbols of the wiring terminal block may vary according to the different
E710 models. Please refer to the contents in the later chapters for descriptions on the main
circuit terminals and control circuit terminals.

Brake Resistor
-

5

P BR
®
NFB  MC _ | mius urT1
) [ o ] VT2 { i
Main circuit power g T/ 13 Af_-l WIT3
2

sny paads - ybiy jeussyxgy

E
Type 3 grounding resistance
s Forward — = 100Q or less
operation/Stop [0 °— S1 [_—1 AOT .
Reverse Analog output 1 [
operation/Stop 08— S2 AC2 Analog signal output 1, 2
Multi-speed 53 S3 Muti- SW5 Q DC 0~10V/4~20mA
command 1 3 mnmimm Source(PNP) GND
. Multi-speed contact |n| Sink (NPN), default :
Factory settings < command 2 T o— S4  input factory sefting v -
Multi-speed 5
command 3 b 85
Failure reset $——35 6— S6
Optional expansion card slot
L Jog command é—-55—! s7 Multi-function contact input 7 (PG card/Communication card)

/ UL Pulse input 32K Hz. Max.

All A2 AOl1 AO2
Digital signal power terminal (PNP) 24V Vv v Vv Vv
Digital signal common terminal (NPN) 24VG ﬂ | m | ﬂ | ﬂ |

SW3 SW4 SW1 Sw2

Multi-function relay output
250VAC, 1A or less

30VDC, 1A or less

[Default setting : Fault indicationt]

+10V Analog input power +10V, 20mA

Dot Multi-fi ler output 1
10V~10V/4~20mA , , %:K (bC 48V/50r7|A, Open Collector) )
Al Multi-function analog input ' [Default setting : Operation duration]
External analog input P — (-10~10V / 0~10V,500KQ/ 4~20mA 5000) DO2 Multi -function optocoupler output 2
- <Al Al2 Multi-function analog input }:K DOG, I(B('I 451://5(')th‘ %pe" (:Ouejm”t, |
= \ efaull setling : Operalion duration
oV (0-10V,800K0 4~20mA. 2500) Multi-function pulse output (32k Hz. Max.)
GND analog signal common
terminal
1:S(+)
<«—> Screened Cable, 2:8()
P Twisted Pair SF1 CN2 (RJ4s) SCGND 3:5(+)
A 4 : Reserved
,,,,, SG Safety input contact 5 : Reserved
777 Screened Cable, s { § P 650
Terminal symbol SF2 RS485 7:5V
Pin1 to Pin8 8: GND

© Indicates main circuit

O Indicates control circuit

Notes:

*1: Use SWS5 to select between Sink (NPN, with 24VG common) or Source (PNP, with +24V common) for multi-function
digital input terminals S1~S7.

*2: Use SW3/SW4 to switch between voltage (0~10V) and current (4~20mA) input for Multi-function analog input 1/2
(AI1/Al2). Besides please also check parameter 04-00 for proper setting.

*3: When S7 is used as pulse input, connecting an external resistor is unnecessary due to the built-in pull-up resistor.

*4: The safety input contacts F1&F2 are short-circuited to the SG inverter for normal output. When using safety input,
remove the short-circuit wires between F1-SG and F2-SG.

*5: AO1/AO2 presets a 0~10V output can be set to voltage output (0~10V) or current output (4~20mA) through switch
SW1/SW2 to match parameter settings.

*6: When DO2 uses pulse output functions, pull-up resistance is recommended to be 200Q.
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3.3.5 Description of control circuit terminals (applicable to simple
version E)

220V: 0.5~1HP/440V: 1~2HP

g Vo v Vo A
H B |
B WM SWAD WD

w882 83 84 85 | 86 |24VG|DOT|DOG| A | B (SGND E

183 SOURCE 182 CN2
R1A R1B| RIC ﬂ H0V| GND| A A0t Ac2 o0 RS485

SINK
L S5 J

3.3.6 Description of control circuit terminals (applicable to standard
version S)

220V: 2~20HP/440V: 3~30HP

SOURCE sﬁvs \I/ D SW3 (A1) \II ﬂ SW4 (AI2)
SINK v v
TB1 TR? | Dsw1 (ho1) Dswz (AD2)
RIA RIBIRIC| A | B SGND FI | G| F2 |+10V GND | Alt | AR |AO1 |AG2 |GND
ON2 TB3
RS485 v §1 S2 |3 |$4 S5 $6 ST V6 D01 DO2 DOG
.
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3.4 Description of terminal functions (applicable to simple version E)

Table 3.4.1 Definitions of main circuit terminals

Terminal mark

200V : 0.5~20HP
400V : 1~30HP

R/L1 Main circuit power input (single-phase input, only connects to R-S)

The FILTER model is locked on the filter terminal block L1, L2, L3, (single-
S/L2 phase input, only connects to L1 and L3)
T/L3 For 220 V (10-20 HP) and 440 V (15-30 HP), connect and secure to the main

terminal block R/L1, S/L2, and T/L3.
P
P-BR: External braking resistor
BR
U/T1
V/T2 Inverter output
W/T3
E/PE/& Grounding terminal (type-three grounding)

B  Main circuit terminal configuration
> 220V: 0.5~1HP/440V: 1~2HP

\‘i T/

- R/L1 Jﬁq SIL2 TIL3 U/T1 VIiT2 WIT3 L

/IA \
= =
g s

BR || P

»  220V: 2~7.5HP/440V: 3~10HP

c 3
.un

SIL2 1 TIL3 |‘|UIT1 mv:Tz D\WIT3\

1 BR 1] P [j n & |

»  220V: 10~20HP/440V: 15~30HP

Terminal screw size

Terminal screw size

TN ‘ TN /“\. p ,' T
TN (T (any (g (E‘S\J IK fa N\
( T? \\\__[7/‘ T/ \_L[7 / \ TQ ;j
R/IL1 /-, SIL2 -\ TIL3/ Humr VIT2 HW!T3|
GINSINEINS NN j HN ’(?\ (T
S/ A A N N || NS

@ BR P (r—@m@m, D |
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FILTER terminal block terminal configuration

2| &2 &2 | &
L1C L2003 @
IR I INE S
g, v |

Table 3.4.2  Definitions of control circuit terminals (applicable to simple
version E)

Type Terminal Terminal functions
S1 Multi-function input terminal
S2 Multi-function input terminal
Digital input | S3 Multi-function input terminal
signal S4 Multi-function input terminal
S5 Multi-function input terminal
S6 Multi-function input terminal
24V power 24V Common point of digital signal source
supply 24VG Common point of digital signal sink
Type Terminal Terminal functions
+10V Speed setting power
. Multi-function analog input 1 can be switched between voltage or current
Analog input | All input (0~10V)/(4-20mA)
signal GND Analog signal shared terminal
E Shielded cable connection terminal (earth)
AOI Multi-function analog output terminal can be switched between voltage

or current output (0~10V output)/(4-20mA output)

Analog output Multi-function analog output terminal can be switched between voltage

signal AO2 or current output (0~10V output)/(4-20mA output)

GND Analog signal shared terminal

Digital output D01 Multi-function (open-collector transistor) output
DOG Open collector transistor shared terminal
RI1A Relay A contact (multi-function output terminal)

Relay output | R1B Relay B contact (multi-function output terminal)
R1C Relay shared terminal
A

RS-485 B RS485/MODBUS

SGND Signal ground
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Table 3.4.3  Definitions of control circuit terminals (applicable to standard
version S)

Type Terminal Terminal functions
S1 Multi-function input terminal
S2 Multi-function input terminal
o S3 Multi-function input terminal
Dlgsltizlnl;p ut S4 Multi-function input terminal
S5 Multi-function input terminal
S6 Multi-function input terminal
S7 Multi-function input terminal/optional pulse input, BW 32KHz
24V 24V Common point of digital signal source

Power supply | 24VG Common point of digital signal sink

Type Terminal Terminal functions
+10V Speed setting power
All Multi-ﬁmction analog input 1 can be switched between voltage or current
Analog input input (0~10V)/(4-20mA)
signal AD Multi-function analog input 2 can be switched between voltage or current

input (0~10V)/(4-20mA)
GND Analog signal shared terminal

Multi-function analog output terminal can be switched between voltage or

Analog output A0l currept output (0~10V output)/(4—?OmA output) :
X Multi-function analog output terminal can be switched between voltage or
signal AO2 current output (0~10V output)/(4-20mA output)
GND Analog signal shared terminal
DOl Multi-function (open-collector transistor) output
Digital output DO2 Multi-function (open collector transistor) output/switchable pulse output,
signal BW 32KHz
DOG Open collector transistor shared terminal
RI1A Relay A contact (multi-function output terminal)
Relay output | RIB Relay B contact (multi-function output terminal)
RIC Relay shared terminal
F1 On: Operates freely with safety input; Off: General operation
Safety input F2 (Make sure to disconnect the short-circuit cable when stopping with an
external safety switch)
SG Safety command shared terminal
A
RS-485 = RS485/MODBUS

SGND Signal ground

A Caution

The maximum capacity of the terminal’s +10V output current is 20mA.

The multi-function analog outputs AO1 and A02 are analog outputs exclusively for connecting to ammeters;
please do not use them as analog output signals for feedback control, etc.

The 24V and +10V power of the control panel are for internal control use only; do not connect them externally
to other devices for power supply.
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3.5 Appliances for wiring the main circuit and wiring precautions

3.5.1

Appliances for wiring the main circuit

A no fuse breaker must be installed between the AC power supply and the power input
terminals R, S, T of E710, and an electromagnetic contactor (MC) is installed as needed.
When a residual current circuit breaker is installed for leakage fault protection, to prevent
the residual current circuit breaker from malfunctioning, select one with a sensitivity current
of 200mA or higher and a trigger time of 0.1 seconds or more.

Wiring specifications

E710 model Cable diameter AWG (mm?)
. Electromag
Applicable (BRI No fuse breaker netic
Rated Main circuit cable Control 4
Power | horse power By .3 NFB contactor
(HP)"! current (A) terminal MC™
E (G)
0.5HP 2.8 14~12 14~12
TO-50EC(15A CU-11
IHP 18 2~35) | (@~35) (154
12~10 12~10
2HP 7.5 (3.5~53) (3.5~53) TO-50EC(20A) CU-11
10 10
200V 3HP 11 (5.3) (5.3) TO-50EC(30A) CU-11
SHP 17 8 (84 8 (8.4 TO-50EC(30A) CU-16
7.5HP 25 8(8.4) 8(8.4) TO-100S(50A) CU-18
10HP 33 6 (14) 8 (8.4 TO-100S(50A) CU-25
15HP 47 4(22) 8 (84 TO-100S(100A) CU-50
20HP 60 4(22) 8 (8.4 TO-100S(100A) CU-65
14~12 14~12
IHP 2.7 (2~5.3) (2~5.3) 2416 TO-50EC(15A) CU-11
14~12 14~12 (02~1.5)
2HP 4.2 (2~5.3) (2~5.3) TO-50EC(15A) CU-11
14~10 14~10
3HP 5.5 (2~5.3) (2~5.3) TO-50EC(15A) CU-11
12~10 12~10
400V - -
20 SHP 9 (3.5~53) (3.5~53) TO-50EC(15A) CU-18
10 10
7.5HP 13 (5.3) (5.3) TO-50EC(20A) CU-18
10HP 17 8 (84 8 (84 TO-50EC(30A) CU-25
15HP 24 6 (14) 8(8.4) TO-50EC(20A) CU-18
20HP 31 6 (14) 8(8.4) TO-50EC(30A) CU-25
25HP 39 6 (14) 8(8.4) TO-100S(50A) CU-25
30HP 45 4(22) 8 (8.4) TO-100S(50A) CU-35

*1: Constant torque rating.
*2: The main circuit terminals: R/L1, S/L2, T/L3, U/T1, VIT2, W/T3,B1,/P, B2, ©, &
*3: Control line is the terminal wire on the control board.
*4: The NFB and MCB listed in the table are of TECO product numbers, products with same rated

specification of other brands may be used. To reduce electrical noise interference, ensure that a

RC surge absorber (R: 10Q/ 5W, C: 0.1uf/1000VDC) is added to both sides of MCB coil.
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Pay attention to the following for external wiring:
(A) Control circuit wiring:
(1) The control circuit wiring (control terminal) must be wired separately from the main circuit wiring
(R, S, T, U, V, W) and other power cables to avoid noise interference.
(2) The contact output terminals R1A, R1B, R1C must be wired separately from terminals ®~@, AO1,
AO2, GND, DO1, DO2, DOG, +10V, -10V, All, AI2 and GND.
(3) To prevent noise interference, shielded twisted-pair cables with isolation must be used for the control
circuit wiring. Please refer to the figure below; the wiring distance must not exceed 50m.

Sheath
Shielded isolation cable

' ‘ el
- B "'\-\.\- e i
e = W
Connect to the control terminal E
of the inverter
Do not connect this
o ) end of the shielded
Wrap with insulating tape cable

Figure 3.5 Handling condition of the shielded twisted pair cable

When connecting a multi-function photocoupler output to a relay, a flywheel diode must be connected in
parallel across the relay coil, as shown in the figure below.

Figure 3.6 Connect the optical coupling output contact to the inductive load

50 mA max. 48V max.
| T
— e
N ¢« Flywheel diode
_'_ — I: (100V 100mA or more)

E710 q—>Extemal wiring circuit v

(B) Main circuit wiring:

(1) Phase sequence does not need to be considered for the input powers R, S and T.

(2) The input power cannot be connected to output terminals U, V and W of the inverter.

(3) Connect the output terminals U, V and W of the inverter to the U, V and W terminals of the motor.
If the forward command is executed on the inverter but the motor rotates in reverse, just swap any
two of the U, V and W cables of the motor.

(4) Do not connect the capacitors used to improve the power factor or the LC and RC noise filters to the
output terminal of the inverter.
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(C) Grounding cable:

(1) Ground the grounding terminal (E) with the type-three grounding method (connect to a grounding
resistance less than 100Q)

(2) The grounding cable of the inverter must not be grounded together with the electric welding machine,
high horse power motor or other current loads; they must be grounded separately.

(3) The size of the grounding cable shall comply with the technical standards for electrical equipment,
and try to make the grounding cable as short as possible.

(4) When multiple inverters are grounded together, please refer to the figure below and do not for one

grounding circuit.

(a) Good (b) Good (c) Poor

Figure 3.7 Grounding method for multiple E710s

© When deciding the cable size and choosing the cable, consider the voltage drops caused by the cables.
The formula for calculating voltage drop is as shown below; usually the voltage drop must be within
2% of the rated voltage

Voltage drops between cables (V) = ‘/g x cable impedance (Q/km) x wiring distance (m) x current
(A) x1073

© Use AC reactor for series power coordination
When the power capacity exceeds 600k VA, please connect an AC reactor in series on the input-side of
the inverter. This AC reactor not only can be used for power coordination, it can also improve power
factors.

© Wiring length between the inverter and motor

When the total wiring distance between the inverter and motor is long, because of the high frequency
carrier frequency (the ON/OFF switching frequency of IGBT) of the inverter, the leakage current
between the wiring and earth will increase and affect the inverter itself and other peripherals.
Therefore, when the wiring distance between the inverter and motor is long, please reduce the carrier
frequency appropriately as shown in the figure below.

Wiring distance between

. <30m 30m ~ 50m 50m ~100m =100m
the inverter and motor
Allowable carrier
f
redueticy 16kHz(max) 10kHz(max) 5kHz(max) 2kHz(max)

(the setting value of

parameter 11-01)
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3.5.2 Terminal specification recommendations

W
Ring lug L.Hf

o ) Heat shrink tube
|
|
I

3.5.2.1 Main circuit

Ring terminal size chart

Recommended vendor for the table below - K.S.TERMINALS INC. The part numbers are for reference only,
users may select any ring terminals that match the dimensions of each frame size.

Unit : mm

Frame | : A B C D d2 E F W t

number| AWG Kit P/N MAX) | (MAax) | Ny | maxy | Ny | oviny | iy | vax) | (MAX)
18| RNBS137

A 16 | RNBS237 | 98 32 | 438 4.1 37 | 130 | 42 6.6 0.8
14 | RNBS237
18 RNBS14
16 RNBS1-4

B - D24 121 | 36 6.1 56 43 | 130 | 45 7.2 1
12 RNBS5-4
14 RNBS24
12 RNBS5-4

c = N oaea 178 | 50 6.1 7.2 43 | 130 | 55 | 105 | 1.2
8 RNBS8-4
10 RNBS54

D 5 FNDoos 178 | 50 6.1 7.2 43 | 130 | 55 | 105 | 1.2
6 RNB14-5

E c TS 1274 | 61 | 105 | 115 | 53 | 130 | 65 | 126 | 17
6 RNBS14-6

F 4 RNBS226 | 350 | 90 | 133 | 140 | 62 | 130 | 100 | 195 | 18
2 RNBS38-6
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3.5.2.2 Control terminal and filter

!

Model input terminal

Recommended model or size table for control board crimping terminals Unit: mm
Cable diameter Manufacturer Mm"faﬁfl‘:;;'elrmteﬂal A,{M AX} B{M A}q D (M A}(}l W{MAX}I
0.2mm? PHOENIX
(24AWG) CONTACT Al 0.25-8YE 12.5 B 2.6 14
0.34mm? PHOENIX
Al034-8T 12.5 B 33 1.3
(22AWG) CONTACT Q
0.5mm? PHOENIX
Al 0.5-8WH 14 B 35 14
(20AWG) CONTACT
Recommended specifications and model number of crimping tools
CRIMPFOX 105-1212045, ManufacturerPHOENIX CONTACT
DNT13-0101 Manufacturer:DINKLE
Recommended model or size table for filter model input crimping terminals  (jit: mm
Cable diameter Manufacturer Manm:s:;f:e?meﬁal A{M A}(} B{MA}(}I D{MA}(}I W{MA}(}I
4mm?2 PHOENIX
(12AWG) CONTACT Al4-10 GY 17 10 48 28
Bmm2 PHOENIX
(10AWG) CONTACT Al 6-12YE 20 12 6.2 35
10mm? PHOENIX
Al 10-12RD 22 12 7.5 4.6
(BAWG) CONTACT

Recommended specifications and model number of crimping tools

CRIMPFOX 105-1212045 ManufacturerPHOENIX CONTACT
DNT13-0101,Manufacturer:DINKLE
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3.6 Inverter specifications

= Basic specifications

(a) 200V class:

Model No.: E710-000 2P5 201 202 203 205 208 210 215 220

Horse power (HP) 0.5 1 2 3 5 7.5 10 15 20
Apphcable(lr(nv‘\’f)"r capacity | o4 1075 | 1.5 | 22 | 37 |55 | 75 | u | 1s
Rated output current (A) 2.8 4.8 7.5 11 17 25 33 47 60

Rated capacity (kVA) 1.2 1.7 2.9 4.0 6.7 9.9 12.6 | 17.9 | 229

Input voltage range Single/three-phase 200~240V (+10%-15%), 50/60HZ
Output voltage range Three phase 0~240V
5.0/ | 8.7/ | 13.7/ | 20.1/
Input current (A) 29 5.0 79 | 116 179 | 263 42 57 70
Allowable momentary |5 o 1 50 | 20 | 20 | 20 | 20 | 20 | 20 | 2.0
outage time (Sec)
Protection category IP20/NEMA1
(b) 400V class:

Model No.: E710-000 401 402 | 403 | 405 | 408 | 410 | 415 | 420 | 425 | 430
Horse power (HP) 1 2 3 5 7.5 10 15 20 25 30
Applicable motor 075 15 | 22 | 37 | 55| 75| 11 | 15 | 185 22

capacity (kW)
Rated output current (A) | 2.7 | 42 [ 55 [ 9.0 | 13 17 24 31 39 45

Rated capacity (kVA) 1.7 | 29 | 40 | 6.7 | 9.9 | 13.3 | 183 | 23.6 | 29.7 | 34.3

Input voltage range Three-phase 380~480V (+10%-15%), 50/60HZ
Output voltage range Three-phase 0~480V
Input current (A) 28 | 44 | 58 | 95 [13.7]1179 | 31 38 48 55
Allowable momentary | 4 1 50| 50 | 20 | 20 | 2.0 | 20 | 20 | 20 | 20
outage time (Sec)
Protection category I1P20/NEMA1

*1. Based on the TECO standard 4-pole induction motor.
*2. If the control mode is SLV and the maximum frequency (01-02) is set to greater than 80Hz, the carrier
frequency range limit is 2~8KHz.
The followings are the maximum frequencies under different control modes

Control mode Other settings Maximum frequency
V/F The maximum frequency is set to
SLV 200V 0.5~7.5HP, 400V 1~10HP 150Hz
PMSLV Unlimited 599Hz
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= Product specifications (Applicable to simple version E)

Item Basic specifications
Control method IM: V/F ~ SLV
PM: SLV
Frequency control range | 0.01 ~599Hz
Starting torque 150%/3Hz (VF mode), 150% / 0.5Hz (SLV mode)
Frequency resolution Digital input: _0.01 Hz
Analog input: 0.06Hz/60Hz
Panel: Use the A ¥ keys on the panel to set the frequency, use
Frequency the panel knob to set the frequency
Frequency setting External terminals: -AIl, AI2 (0~10V / 2~10V / 0~20mA /
4~20mA) Input up/down frequency setting
Communication setting
Frequency limit Frequency upper and lower limit -3 skip frequencies can be set
Speed accuracy VIE £2~3%
SLV = 1%
Panel: run, stop button control
. . External terminals: -Multi-function operation mode operation
Operate Operation setting . . . . .
(2-wire/3-wire control selection), jog operation
Communication operation
V/F curve setting 18 fixed curves and 1 arbitrary curve
Carrier frequency 2~16KHz (factory default value: 4kHz)
Acceleration/deceleration g-esct)age acceleration/deceleration time can be set (0.1~3600.0
control 4-stage S curve can be set
. A There are 29 functions that can be set (Refer to the
Multi-function input e
descriptions of group3)
General . . There are 21 functions that can be set (Refer to the
Multi-function output e
controls descriptions of group3)
Multi-function simulated | There are S functions that can be set (Refer to the descriptions
output of group4)
Overload detected, 16-stage speed, automatic program
function, acceleration/deceleration time switch, master/slave
Other functions operation signal switching, master/slave frequency source
switching, PID control, torque compensation, starting
frequency, slip compensation and fault reset, etc.
Display: Parameter/parameter value/frequency/cable speed/DC
Display 5-digit LED Voltage/output voltage/PID feedback/inpgt and output terminal
status/heatsink temperature/program version/fault record/etc.
Status indicator Indication: FWD, REV, SEQ, REF
Overload protection Electronic relay protection motor and inverter (150%/60s)
Over voltage 200V class: DC voltage>410V, 400V class: DC voltage>820V
Under-voltage 200V class: DC voltage <190V, 400Vclass: DC voltage <380V
Momentary power Able to restart again within a short time after momentary
interruption then start | power interruption
. There is stall prevention protection durin
Protection Stall prevention acceleration/dI;celerationl/)operation i
features Output-end short circuit | Electronic circuit protection
Grounding failure Protection using current detector
Heatsink overheat protection, carrier frequency reduction with
Other protection tt?m.per.amre 'decrease function, fault contact output, reverse
functions limitation, dlre.ct start after boot up and fault reget restrictions,
parameter locking, motor PTC overheat protection and other
functions

Communication control

Standard built-in RS485 communication (Modbus) for 1tol or
1to many control

Environment | Operating temperature

1P20 type/NEMA 1:
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Item

Basic specifications

Inside the distribution panel: -20~50° (no dust-proof
sticker) (de-rating from 50, 50~60°C) 2% current needs to
be reduced with every increase of 1°C) -20~40°C (with
dust-proof sticker)

Parallel installation is -20~40°C

Storage temperature -20~70°C
Under 95% relative humidity RH, no condensation or water
Humidity droplet
(In compliance with IEC60068-2-78 standards)
10Hz=f=<57Hz: £0.075mm Amplitude;
Vibration 57Hz=f=150Hz: 1.0G Acceleration: (in accordance with
TEC60068-2-6 standards)
Protection category IP20/NEMAI1
Pollution degree Level 2

International certification

UL, CE, RoHS, REACH, UKCA, cUL

= Product specifications (applicable to standard version S)

Item

Basic specifications

Control method

IM: V/F, *V/F+PG, SLV, *SV, SLV2
PM: *SV, SLV
SRM (only for special projects): PMA-SyRM-SLV, SyRM-SLV

Frequency control range 0.01 ~599Hz
Starting torque 150%/3Hz (VF mode), 150% / 0.SHz (SLV mode)
Frequency resolution Digital input: _0.01 Hz
Analog input: 0.06Hz/60Hz
Panel: Use the A ¥ keys on the panel to set the frequency, use
the panel knob to set the frequency
Frequency . -
Frequency setting External terminals: -AIl, AI2 (0~10V / 2~10V / 0~20mA /
4~20mA) Input up/down frequency setting
Communication setting
Frequency limit Frequency upper and lower limit -3 skip frequencies can be set
V/F :£2~3%
Speed accuracy SLV » V/F+PG ~ SV £ 1%
Panel: run, stop button control
. . External terminals: -Multi-function operation mode operation
Operate Operation setting . . . . .
(2-wire/3-wire control selection), jog operation
Communication operation
V/F curve setting 18 fixed curves and 1 arbitrary curve
Carrier frequency 2~16KHz (the factory default value is: 4kHz)
Acceleration/deceleration 2-stage acceleration/deceleration time can be set (0.1~3600.0
control Sec)
4-stage S curve can be set
There are 29 functions that can be set (Refer to the descriptions
Multi-function input of group3)
General There are 21 functions that can be set (Refer to the descriptions
controls Multi-function output | of group3)
Multi-function simulated | There are 5 functions that can be set (Refer to the descriptions of
output group4)
Overload detected, 16-stage speed, automatic program function,
acceleration/deceleration time switch, master/slave operation
Other functions signal switching, master/slave frequency source switching, PID
control, torque compensation, starting frequency, slip
compensation and fault reset, etc.
Display 5-digit LED Display: Parameter/parameter value/frequency/cable speed/DC
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Item

Basic specifications

voltage/output voltage/PID feedback/input and output terminal
status/heatsink temperature/program version/fault record/etc.

Status indicator

Indication: FWD, REV, SEQ, REF

Overload protection

Electronic relay protection motor and inverter (150%/60s)

Over voltage

200V class: DC voltage>410V, 400V class: DC voltage>820V

Under-voltage

200V class: DC voltage <190V, 400V class: DC voltage <380V

Momentary power
interruption then start

Able to restart again within a short time after momentary power
interruption

Stall prevention

There is stall prevention protection during
acceleration/deceleration/operation

Protection P
Output-end short circuit

Electronic circuit protection

features -
STO function

Fast output cut-off protection

Grounding failure

Protection using current detector

Other protection
functions

Heatsink overheat protection, carrier frequency reduction with
temperature decrease function, fault contact output, reverse
limitation, direct start after boot up and fault reset restrictions,
parameter locking, motor PTC overheat protection and other
functions

Communication control

Standard built-in RS485 communication (Modbus) for 1tol or
1to many control

Operating temperature

IP20 type/NEMA 1 inside the distribution panel:

No dust-proof sticker: -20~50°C /

with dust-proof sticker:-20~40°C /

parallel installation: -20~40°C

*De-rating: When used between 50~60°C, reduce 2% current
for every increase of 1°C.

Storage temperature

-20~70°C

Environment

Under 95% relative humidity RH, no condensation or water

Humidity droplets (in compliance with IEC60068-2-78 standards)
10Hz=f=57Hz : £0.075mm Amplitude ;
Vibration 57Hz=f=150Hz: 1.0G Acceleration: (in accordance with
IEC60068-2-6 standards)
Protection category IP20/NEMA1
Pollution degree Level 2

International certification

UL, CE, RoHS, REACH, UKCA, cUL

B  Derating curve according to the carrier size

(a) 200V models
Output current (Iout)
200V 0.5~20HP(except 5 HP)
100% Ir /
60% Ir
Carrier frequency (Fc)
0 6KHz 16KHz

3-26




Output current (lout)

100% Ir

60% Ir

200V 5HP

v

(b)400V models

Output current (Iout)

100% Ir

60% Ir

4KHz

16KHz BRIEE (Fo)

400V 1~30HP

v

Carrier frequency (Fc)

0

6KHz

16KHz
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Based on the temperature derating curve*

Rated current

100%Ir

80%Ir

Output current (Iout)

0 40°C 60°C Ambient temperature

*Users should adjust the load size appropriately according to the ambient temperature
of the inverter to avoid damaging the inverter.

B Instructions for activation of capacitors after long-term storage
After this product has been stored for long periods of time, to allow the inverter to operate normally,
lease activate the capacitors by following the storage conditions below:

Inverter

storage Capacitor activation process
time

=1 year | Use when the inverter can supply power normally

Pre-charge the capacitors using 100% rated voltage (*1); the inverter can

1-2 years only be used normally after charging for 1 hour
I. Pre-charge the capacitors with 25% rated voltage for 30 minutes
II. Pre-charge the capacitors with 50% rated voltage for 30 minutes
> years II1. Pre-charge the capacitors with 75% rated voltage for 30 minutes

IV.Pre-charge the capacitors with 100% rated voltage for 210 minutes
After completing the four steps mentioned above, then can the inverter be
used normally

*1: The rated voltage value is in accordance with the value on the inverter label sticker
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3.7 Dimensions diagram

3.7.1

Standard type

(a) 220V : 0.5~1HP/440V : 1~2HP (IP20)

b
B ==
o | —
i | ==
 [Joitll | e e=
| R
i B Aoooon
B00000
®
: Q@ vev
Inverter model Dimensions (mm) -
number w H D | wi | m1 t d Net(r(vge)‘ght Remarks
E710-2P5-HE 72 | 142 | 150 | 60 | 1305 5 M4 1.2
E710-201-HE 72 | 142 | 150 | 60 | 1305 5 M4 1.2
E710-401-H3E 72 | 142 | 150 | 60 | 1305 | 5 M4 1.2
E710-402-H3E 72 | 142 | 150 | 60 | 1305 | 5 M4 1.2
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(b) 220V : 0.5~1HP/440V : 1~2HP (NEMA1)

W
Wi X 2 ;
—H
T FEE [ |
| N |
oo | ===
ool | ==
- =[0I
] agoooo
Aoonna
T
= |
]
Q
Inverter model Dimensions (mm) -
number w H D | wi | HI t d Net(r:ge)‘ght Remarks
E710-2P5-HE 72 | 220 | 150 | 60 | 1305 | 5 M4 1.5
E710-201-HE 72 | 220 | 150 | 60 | 1305 | 5 M4 1.5
E710-401-H3E 72 | 220 | 150 | 60 | 1305 | 5 M4 1.5
E710-402-H3E 72 | 220 | 150 | 60 | 1305 | 5 M4 1.5
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(c) 220V : 2~5HP/440V : 3~5HP  (IP20)

T

Inverter model Dimensions (mm)
number w | H | D |WwW | m t d Net(;:ge)ight Remarks
E710-202-HS 87 | 157 | 164 | 73 | 145 | 5 | M4 1.6
E710-203-HS 87 | 157 | 164 | 73 | 145 | 5 | M4 1.6
E710205-H3s | 87 | 157 | 164 | 73 | 145 | 5 | m4 1.6
E710403-H3S | 87 | 157 | 164 | 73 | 145 | 5 | M4 1.6
E710405-H3S | 87 | 157 | 164 | 73 | 145 | 5 | M4 1.6
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(d) 220V : 2~5HP/440V : 3~5SHP (NEMALI)

W

W

b

D

H1

.
I7 L r\ LY
0 [»]
Inverter model Dimensions (mm) -
number w |l o | p|w | m t d Net(::ge)‘ght Remarks
E710-202-HS 87 220 164 73 145 5 M4 2.0
£710-203-HS 87 | 220 | 164 | 73 | 145 s | w4 2.0
£710-205-H3S 87 | 220 | 164 | 73 | 145 Y 2.0
E710-403-H3S 87 | 220 | 164 | 73 | 145 | 5 | M4 2.0
E710-405-H3S 87 | 220 | 164 | 73 | 145 | 5 | M4 2.0
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(e) 220V : 7.5HP/440V :7.5-10HP (IP20)

W D
W1
10 & ol
G — )
000000
000000 | ==
——
| nmn | ==
000000
=l 000000
0
_ ®
ol
Inverter model Dimensions (mm) -
number w |l v |bp|wW]|m t d Net(::ge)‘ght Remarks
E710-208-H3S 109 207 169 94 194.5 6 M4 2.3
E710-408-H3S 109 207 169 94 194.5 6 M4 2.3
E710-410-H3S 109 207 169 94 194.5 6 M4 2.3
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(f) 220V : 7.5HP/440V : 7.5-10HP (NEMAI)

W

W

& = — ]
m ——
j @ 000000 | ==
| ny | ==
000000 | ===
0a0cno
000000
0 0
— ®
i f] -
I [ —- /—[EEH]_Q
Inverter model Dimensions (mm) -
number w |l o | p|w | m t d Net(::ge)‘ght Remarks
E710208-H3S | 109 | 250 | 169 | 94 | 1945 | 6 | M4 23
E710-408-H3S | 109 | 250 | 169 | 94 |1945| 6 | m4 2.3
E710410-H3S | 109 | 250 | 169 | 94 | 1945 | 6 | M4 2.3
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(£)220V : 10~15HP/440V : 15~20HP  (IP20)

D
3 LS
M
‘f* T —
i | ==
nm | ===
| =
1 [ T
T [
[
| iRt
. 4 = |
Inverter model Dimensions (mm)
number W /| H|D]|w | H t d Ne‘(;:ge)ight Remarks
E710-210-H3S | 130 | 250 | 200 | 115 | 237.5| 55 | wms 42
E710-215-H3S | 130 | 250 | 200 | 115 |237.5| 55 | M5 42
E710-415-H3S | 130 | 250 | 200 | 115 |237.5| 55 | M5 4.2
E710-420-H3S | 130 | 250 | 200 | 115 |237.5| 55 | M5 4.2
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(h)220V : 10~15HP/440V : 15~20HP (NEMAI)

W

W1 ) D .
$ L{ T [~
ﬁ | =S=
T ——
S
1000000 -
: Wil
§ il
o 000000 2
®
G f J Ve — .
@ @&
Inverter model Dimensions (mm)
number W /| H | D | W | H [ t d Net(::ge)ight Remarks
E710-210-H3S 130 295 200 115 | 237.5 5.5 M5 6
E710-215-H3S 130 295 200 115 | 237.5 5.5 M5 6
E710-415-H3S 130 295 200 115 | 237.5 5.5 M5 6
E710-420-H3S 130 295 200 115 | 237.5 5.5 M5 6
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(1)220V : 20HP/440V : 25~30HP (IP20)

N TR —
ﬁ e =S=
==
nn | ===
i
- | i
T gl
100000 i
JUa0uD
100000
© 00001,
BH| (1 ﬂ‘ F
Inverter model Dimensions (mm) .
number W H D w1 H1 t d Net(;(vge)lght Remarks
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(1)220V : 20HP/40V : 25~30HP (NEMA1)

> _t
¢ ===
Y ==
00 | ===°
U000 | ===
Jooona
{00000
T Jonong ®
x I |
J0ng
Jooona
o 000000, .
2| [ @m} @ i
Inverter model Dimensions (mm)
number W | H|D|w |[H |t ]| d Net(r(vge)ight Remarks
E710-220H3S | 175 | 357 (206.5| 154 | 280 | 7 | M8 | &5
E710425H3S | 175 | 357 (206.5( 154 | 280 | 7 | M8 | 85
E710430-H3S | 175 | 357 [206.5( 154 | 280 | 7 | M8 | &5
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3.7.2

Built-in filter type (220V 0.5~20HP, 440V 1~30HP)

(a)220V : 2P5~1HP/440V : 1~2HP

W D
W1 5 Lt
& 3
[Coo T
LT 11
g | o
I E=——
| el
0 Looan
R00000
E = ﬂ=[ —
val @ﬁ@ﬁ@ﬁ@ I L
Dimensions (mm)
Inverter model -
number w !l v | D | W | m t a |Netweight] o marks
(kg)
E710-2P5-H1EF 72 169.5 | 195.5 60 156 1.2 M4 1.9
E710-201-H1EF 72 169.5 | 195.5 60 156 1.2 M4 1.9
E710-401-H3EF 72 169.5 | 195.5 60 156 1.2 M4 1.9
E710-402-H3EF| 72 169.5 | 195.5 60 156 1.2 M4 1.9
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(b)220V : 2~3HP/440V : 3~5HP

W
Wi . T
] Lt
= ==
oy | ==
%DDDQD Eor
. il
] LR EN
- _Jeflofoflel | Bl
Inverter model Dimensions (mm) -
number wil H | D|W]| m t d Net(;:ge)‘ght Remarks
E710-202-H1SF 87 184 207 73 171 1.2 M4 2.4
E710-203-H1SF 87 184 207 73 171 1.2 M4 2.4
E710-403-H3SF | 87 | 184 | 207 | 73 | 171 | 12 | M4 2.4
E710-405-H3SF | 87 | 184 | 207 | 73 | 171 | 12 | M4 2.4
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(c) 440V: 7.5-10HP

W D
t
W1 5 L
(e
600000
o s
0ol | ==
0o | ===
000000
o Q038
] ]
_ ®
@l
L, ereols o =
Inverter model Dimensions (mm) -
number w |l v |bp|wW]|m t d Net(;:ge)‘ght Remarks
E710-408-H3SF 109 232 210 94 222.5 1.2 M4 3.6
E710-410-H3SF 109 232 210 94 222.5 1.2 M4 3.6
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(d) 440V : 15~20HP

Jn.: > ]
! > 1
T -
==
AN | ==
L
- J0NI00 o -
= o
0
- il g
]
Elﬂ = | \
n J
Inverter model Dimensions (mm) "
number W H w | w1 w t W Net(r:ge)‘ght Remarks
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(e) 440V : 25~30HP

|d 0

H1

T

J00000
J0000D

A

et e et
| —]
| i—
—
—
—_—
=l
L

{00000, ,

HMIUR < (mm)

SASRZR TSR

w1

H1 t

d

Net weight
(kg)

Remarks

E710-425-H3SF

175

340

254

144

3205 | 1.5

M8

9

E710-430-H3SF

175

340

254

144

320.5| 1.5

M8

9
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3.7.3 KEYPAD dimensions diagram

7e

22,0

—

I
HHI

= 0

0.3

47

235

668
4.4

47

163 149

el e

]

—
ac

43,4

177 287

KeyPad panel external connection dimensions diagram

Opening size

A,

MU

&\\\\\\\\

Fi//zzz2:4

65.410.2

N
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3.8 The appearance and component names of the E710 inverter

(a) 220V : 0.5~1HP/440V : 1~2HP

Mounting hole
Upper casing 3

Lower casing
/

/

Nameplate and
barcode

Bottom
cover

Quick-release
fan cover

(Wall-mounted type, IEC IP20)

(b) 220V : 2~5HP/440V : 3~5HP

. Mounting hole
Upper casing

Lower casing
Digital operator

Nameplate and

Bottom cover

Quick-release
fan cover

(Wall-mounted type, [EC 1P20)

A
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Mounting hole

Lower casing

Nameplate and
barcode

n
Bottom cover

Quick-release
fan cover

. ‘Wiring box

(Wall-mounted type, IEC NEMA1)

Dust-proof
sticker

Mounting hole

Lower casing
Digital operator

Nameplate and
barcode

Bottom
cover

Quick-release
fan cover

& S

L)
\\\ \¥
.y Wiring box

(Wall-mounted type, [IEC NEMA1)




(c) 220V : 7.5~20HP/440V : 7.5~30HP

Dust-proof
sticker

Mounting hole Mounting hole

Upper casing

Lower casing Digital Lower casing
/ operator
Nameplate and
Nameplate and barcode
barcode X /)
| Duﬂu
\ @
] . aj
AN
\ Quick-release Wﬁ:lease
u “_fan cover m fan cover
o
4
g V\
o
N Wiring box

(Wall-mounted type, I[EC 1P20) (Wall-mounted type, IEC NEMA1)
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3.9 Disassembling steps of the E710 model

(a) 200V 0.5~1HP/400V 1~2HP

Step Two: Assembling the wiring and reinstall

Step One: Remove the bottom cover

~30HP

(b) 200V 2~20HP/400V 3

Step Two: Assembling the wiring and reinstall

Step One: Remove the bottom cover
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Chapter 4 Software index

4.1 Panel use

4.1.1 Descriptions of panel functions
Type Name Function
Main display Displays the frequency, parameters, voltage, current, temperature and
area abnormalities, etc.
FWD: When the inverter is in forward status, this indicator lights up.
(It will flash during downtime and will remain constantly on
while operating)
Displa REYV: When the inverter is in reverse status, this indicator lights up.
play LED status (It will flash during downtime and will remain constantly on
display while operating)
SEQ: When the command source of the inverter operations is set to
external control, this indicator will light up.
REF: When the command source of the inverter frequency is set to
external control, this indicator will light up.
RUN button RUN button: Inverter operation.
STOP button STOP button: Inverter stops operating.
utton Used for frequency and parameter setting.
button Used for frequency and parameter setting.
Switching button for setting the motor operation direction; when the
FWD/REV . o . . )
FWD display light is on, it means the motor is rotating forward, and
button . . . . . D
when the REV display light is on, it means the motor is rotating in
Buttons (LED type) reverse.
(8 buttons)
DSP/FUN Switches the display screen, it cycles according to the frequency screen
button - function menu—> monitor parameters—> frequency screen.
13 9 .
<</RESET <<” Move left button: Used to change parameters or parameter
button values.
RESET button: It changes to the reset button when faults are detected.
READ/ENTER | This button switches and enters functions, sets internal values,
button modifies parameter settings, and confirms the input.
Panel knob FREQ.SET When 00-05=8, the panel knob can be used to adjust and set the
VR frequency.
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4.1.2

Show description
Digits and letter display

Actual | LED display | Actual | LED display | Actual | LED display | Actual | LED display
1 ] ) L
o | A A )1 L L Y .’
/ L - : -
1 ' B ,-' n ' '
_ ol X o N
2 '- ‘- 0 ,-'
-l ! Ll
3 il D Ll P ) _ -
L | il
4 { E L q [ .
C - -
5 -' F ' r ’
| r o
6 Ll ¢ | LI s !
T ] .
7 ( H ) t L
X /
8 K] 1 { u LI
] | )
9 2 J Ll v 0l

Description of the seven-stage monitor display
Frequency command display

Actual output frequency

LED lights up

T
Ol 0t

All LED flashes

4YVYVYY,

mode

I xlx
L0l 10 {

Frequency command
modification mode

The selected position flashes

(modified location)

e

1)
)

000

nuJ

Under shutdown status: The seven-stage monitor displays the set frequency, and all of the LEDs flashes. If
the UP/DOWN buttons are operated at this time, it will enter the frequency command modification mode,
and the flashing position will change in accordance with the <</RESET button. Press the READ/ENTER
button to write the frequency command and switch to frequency display mode status, or do not press the
EE?D/EN&FER button for five seconds under frequency modification mode to switch back to the frequency

isplay mode.

Under operation status: The seven-stage monitor displays the actual output frequency, and the LED lights
remain constantly on. If the UP/DOWN buttons are operated at this time, it will enter the frequency command
modification mode, and its flashing position will change in accordance with the <</RESET button. If the
inverter is under operation process, press the READ/ENTER button to write the frequency command and
then switch to the actual output frequency mode status.
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LED digital tube display

Seven-stage monitor screen
display

Description

-

1. Displays the set frequency during shutdown
2. Displays the actual output frequency during operation

Displays the parameter code

Displays the parameter setting value

Displays the input voltage

Displays the inverter current

Displays the inverter DC Bus voltage

Displays the temperature

Displays the PID feedback value; the displayed number of digits is set
through 12-01.

Abnormality display, refer to Chapter 5 Troubleshooting and
Maintenance

Displays the Allinput/Displays the AI2input(0~100%)




Description of indicator light illumination and flashing

Indicator lights up

Indicator flashes

Labels in the Labels in the
manual manual
Failure signal display
light - Lights up when failure
(only for LCD FAULT signals occur
models)
Flashes when
. - Lights up during AV» there s 10
Forward indicator FWD . - operation for the
forward operations FWD
forward
command
Flashes when
.l - Lights up during ‘L’ there s 10
Reverse indicator REV . operation for the
reverse operation REV
reverse
command
External control Y Lights up when the
operation command SEQ operation command is
indicator set as external control
External control Y Lights up when the
frequency command REF frequency command is
indicator set as external control
Operation indicator Y Lights up under N\ Flashes during
(only for LCD RUN operation status @ the shutdown
models) p RUN process
. . ) v .
T e | | Lt o under | e
STOP shutdown status STOP
models) process
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4.1.3  Functional structure of the LED seven-stage display screen

The basic display screen is as follows:
i DSP/FUN

4YVYVY, 4YVYVY,

[_':_'u't ]sﬁ?ﬁs [um llll]{l 1_ 11 l}

____________ 1
Lo DR RO R R R VN N o RN |

Power voltage Frequency Parameter menu

The display screen with user settings is as follows:

12- 00 | Display screen selection

0 0 0 0 0
Highest digit Lowest digit
From the highest digit to the lowest digit, the range set for each of them is 0~7:

Scope [0]Do not display screen [1]Inverter output current  [2]Inverter output voltage
[3]Inverter DC voltage  [4]Temperature [5]PID Feedback
[6]AIl value [7]AI2 value

The highest digit of 12- 00 represents the default boot-up screen, and the remaining digits represents the
display screen set by the user.

Example 1: Set 12 - 00 =[10000]

AVYYY, s \

LlUt ]ﬁﬁruuuuq P,lllq

)
Lo O RO RO N

Power On indicator: Power Inverter output current Parameter menu

voltage . v v v v’
T
RN X

Set frequency

Example 2: Set 12 - 00 =[12345]

T

00 08 (R

vl G porma]™ e <3
i Ot
O 0 0 000 0t

A Inverter output

PID
It
4 v v V V} Feedback<5> m ‘;Ozige

A I I T 1Y
(30 G

J0 el Uy Ty TnInx] I _ 0T
oo Ot PR i N
Power On indicator: Power Inverter output Parameter menu
voltage current

g DSPTN|Q VW ¥ V ¥ »
\\au:un
L 000

Set frequency
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Description of special buttons
1,“ A button”/ V button”:
«T1»

Shor -press o0 L]

Selects the digit position with short presses, and only changes the unit digit; changes the selected digit
continuously when long pressed.

Long-press ™

4.1.4 Examples of button panel operations
Example 1: Modifying parameter values

Il xlx
'_' ’_' -'.'_’ L’ Frequency display interface
| DSP/FUN
qVpy buttononce _ prser AVA </RESET A/
,-' '-’ I ,-’ , button once ,-, '-' I ,-' ’ button once '-' '-' N '-' ,
[I_l RO N | } [I_l N NN | O 0t
A
Button once
AV utAton AVA b ATAENTER y AV
O R [y o ) |
OO Ot O L
l DATA/ENTER
button once . ‘V y 3 DSP/FUN ‘V »
:( i '-_ 5 -’ -~: ?ﬁe;ﬁi;t;g '-, '-’ ,-, ,-, :, button once '-' ,-’ L ‘-' :’]
AT IR 4":.! AN
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Example 2: Modifying frequency directly from the panel during

shutdown/operation

Modifying set;neq%en%durving shutdown

4 »
21
Ll

After flashing for
3 seconds

4YVVYY,

‘Wﬁtﬁw
L0 00t

Press the A

Modifying frequency during operation
4YVYVYY,
o1
L

Power voltage display

After flashing for
3 seconds

AYVVYY,
O
LU Lt

Set frequency display button 1 time Press the ¥ Set frequency display
button 1 time
\/ PSS v
T ) (IR
Ot g ) Ut
ESET :ese: -. b- dified Actual frequency
button once e;l:lzr;;‘;?g-:(: modifie

The set freq y can be modified
<Singe digit>
</RESET i
button once ‘v)

It
LU I

The set frequency can be

modified<Tens>
</RESET I

button once v

I ain
MUJUU]

Theset frequency can be
modified<Hundreds>

A
Press the O

button 1 time‘ ’
KCOTC
LI

The set frequency can be
modified<Hundreds+1>

READ / ENTER
button once

4VVYVY,
I
Ol

The set frequency has been modified

</RESET button once ¢

. 4
presaeo | P71
Ot

The set frequency can be modified

</RESET button once I ‘v’
KOTC
O

The set frequency can be

modified<Tens>
</RESET button once ¢

2\
T
Ot

The sset frequency can be

modified<Hundreds>
A
Press the O
button 1 time ’

Ut
LTI

The set frequency can be
modified<Hundreds+1>

Returns to the
frequency value
before modification if
no modifications were
made after 5 seconds

READ/ ENTER
button once

I
RN R

Actual frequency

Note: When modifying the frequency on the panel directly during shutdown, when the “ A button” is
used to increase the frequency and exceeded the upper limit of the frequency, it will change to the lower
limit of the frequency, and when using the “V button” to reduce the frequency, if the frequency goes
lower than the lower limit of the frequency, it will change to the upper limit of the frequency.
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4.1.5  Description of operation statuses
4———Operating——p»
-¢——Shutdown——» ~4—Shutdown——
Actual frequency
A / A A A A
o5l o3 22 . -
£3  EE. 5§ |53 52 52
<z Sx¢ 33 Ex sz g =
<7 Eé £z B g3 g3
7 = = e s E -] (S}
3 g o
N/ N/
FWD ° O | e ° o) ° °
indicator | pwp | FWD| FWD FWD FWD FWD FWD
N/

REV o) e | O o) ° o o)
RUN ® o | O g ° o <
indicator RUN RUN | RUN RUN RUN RUN RUN
STOP o & o O @ ® °
indicator| STOP |STOP |STOP STOP STOP STOP STOP

* The RUN/STOP indicator is only available on LCD models




4.1.6  Appearance of the digital operator

LCD digital operator

The digital operator (JN5-OP-F02) is equipped with internal memory that can be used to upload parameter
settings from the digital operator to the inverter, or download parameter settings from the inverter to the digital
operator. Descriptions of the name and functions of the INS-OP-F02 LCD digital operator is as shown below.

& REMOTEW
- L _J k=3 - L_J
FAULT FWD REV SEQ REF

e
AN

Figure 4.1.6.2 LCD digital operator

Driving mode indicator

*FAULT: Lights up when faults or warnings occur.

*FWD:
*REV:

*SEQ:

*REF:

Lights up when forward operation command is
entered.

Lights up when reverse operation command is
entered.

Lights up when the start operation command is
issued from the control circuit or the RS-485
communication command (REMOTE mode).
Lights up when the start frequency command
is issued from the control circuit terminal or
the RS-485 communication command (RE-
MOTE mode).

LCD screen (maximum 8 rows * 25 letters)

*Displays the monitor data, parameters and settings
*Mode display (displays at the top-left of the LCD screen)
Monitor: Displays in driving mode

Group

PARA:

Edit:

Displays in all group setting mode
Displays in group parameter setting mode
Displays in edit mode or automatic tuning mode

LOC/REM button (LCD model): Switches the frequency and operation command source REMOTE
mode: Set according to the parameters, controlled by the control circuit terminal, communication or
other methods according to parameter settings; local mode: controlled from the operator. Fixed at
REMOTE mode after power is supplied; if the LOC/REM button is pressed while the inverter stopped,
it can switch between LOCAL mode and REMOTE mode. Parameters 11-79 can determine whether the

LOC/REM function is enabled.
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4.1.7 Display method

B Operation method

The parameters of E710 are modularized to make the browsing and setting of these parameters easier.
The inverter has four operation modes; press the DSP/FUN button during power on to display the operation
mode. Pressing the DSP/FUN button repeatedly allows browsing of these four operation modes, and when
the READ/ENTER button is pressed, the operation mode required can be selected. (Refer to Figure 4.1.7.1)

Boot up display screen

\
Monitor mode

A

DSP DSP
FUN FUN

\ 4

Group setting mode

. Inverter can operate in this mode.
. Displays status, failure message or real-time tracking.

. Inverter can edit groups in this mode.
. Sets or reads frequently used/customized parameters.

READ “ DSP
ENTER FUN

. Inverter can edit sub-group parameters in this mode.

Siblb-giop Sl mods . Sets or reads all group parameters.

READ DSP
ENTER FUN

A

Edit parameter mode

4\ P . Inverter can edit parameters in this mode.
RUN FUN . Adjusts motor parameters automatically.

*Make sure to execute automatic adjustment of motor parameters before
executing vector control (Sensorless vector control or current vector control).

* Inverter will not display automatic adjustment mode options while operating or
when failures occur.

Automatic commissioning display

Figure 4.1.7.1 Operation mode structure

Note: Pressing and holding down the decrease or increase button will perform automatic increase (decrease)
to make it easier to browse operation modes, parameter groups or parameter tables.
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4.1.8 Monitor mode

When the inverter is operating in drive mode, the output frequency command, output current and
voltage can be displayed in drive mode. Fault messages can also be displayed. The main operation method of
drive mode is as shown in Figure 4.1.8.1 below.

Group setting mode screen Monitor mode screen
Power ON
&

.i'

Group (osp Monitor

00 Basic Func. w ‘ Freq Ref

12-16=005.00Hz
01 V/F Pattern. A -

k 12-17=000.00Hz
02 Motor Parameter 12-18=0000.0A

@ Monitor
w Flt Freq Ref
12-15=000.00Hz
12-17=000.00Hz
12-18=0000.0A

Monitor
W Flt DC Voltage
12-14=0000.0V
12-17=000.00Hz

12-18=0000.0A

Figure 4.1.8.1 Operation method of monitor mode
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4.1.9

Advanced setting

Advanced setting includes Group, sub-group (PARA) and parameter setting (Edit) modes; all inverter
parameters can be browsed and changed. The main operation method of advanced setting is as shown in
Figure 4.1.9.1 below.

[Monitor mode screen]

Monitor
Freq Ref
12-16=000.00Hz

12-17=000.00Hz
12-18=000.00Hz

Group

[Group setting mode]

00 Basic Fun.
01 V/F Pattem
02 Motor Parameter

PARA
-00 Control Method
-01 Motor Direction
-02 Run Source

A

v *A

(PARA

-00 Control Method
-01 Motor Direction
-02 Run Source

v A
PARA
-00 Control Method
-01 Motor Direction
-02 Run Source
b
vy é A
- = a8,
00 Basic Fun. E—
01 VIF Pattem ¢
02 Motor Parameter
o J o
v  / Aa
Vy A
Group ) ity
00 Basic Fun. >
l@———| 01 VIFPatiem D
‘psp 02 Motor Parameter
TN s

00

00

e

00

[Sub-group setting mode]

[Parameter setting mode]

Edit 00-00

Control Method
0VIF

BEAD
ENTER

(0~4)

\<0> )
Edit 00-01

Motor Direction

0 Forward

A

(0~1)

\ <0> /q

Edit 00-02

A

Run Source

%

Figure 4.1.9.1 Operation method of advanced setting

Note -
Use the increase/decrease button, jog/move left button or RESET/< move button to set the parameters in

1.

4.

the data setting (browsing) screen.

— The button operation methods
are as same as above

The parameters will be saved when the READ/ENTER button is pressed, and the screen will return to the
previous sub-menu screen when the DSP/FUN button is pressed.

. Use the increase and decrease buttons to browse the various mode

screens in advanced setting. For example, when the DSP/FUN
button is pressed in parameter setting mode, the screen will return
to the previous sub-group setting mode screen. When the
DSP/FUN button is pressed on the sub-group setting mode screen,
the screen will return to the previous group setting mode screen.

setting parameter display screen.
Data setting/browsing screen

. Please refer to Chapter 4 (Parameters) for detailed advanced

** Use the increase/decrease and (or) RIGHT (LEFT) moving key to
change and select the parameter (cursor flashes) and change its setting value.
Press the READ/ENTER button to save the setting value. The cursor will start flashing again after a few

seconds.
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Group

__Language _ _ e—

G01-0 1}—Parameter code

®—— Parameter name

0 English &—————— | Settings

(0~0) &—

Setting range

<0> @

Factory settings

Figure 4.1.9.2 Group setting mode screen



4.1.10 Automatic tuning display

The main operations of the automatic tuning mode is as shown in Figure 4.1.10.1 below.

Group

17 Auto-tuning
18 Slip Compen
19 Traverse Func.
A
EwrER (o) e |
Y (e (Edit 1700\ | Press A or V¥ key tochange the value. |
(" Para 17 »  Tune Mode Sel -——m! . . . |
-01 Tune Mode Sel e ————— — — — | Warning: Do notuse “0” , Rotaion
-% motof z:eg gwef -+ (00 e | Auto-tune, when load is coupled with |
09 Molor Rated Gurr Fv \Cos | the motor. |
S g MM I
v A —
/—\ ENTER Edit 17-01 *1HP = 0.746KW
P-Ao?;'uneMode « —»Motor Rated Power|
-02 Motor Rated Power -l 5.50 KW
-03 Motor Rated Curr. Bl ose (0.00 — 600.00)
FUN <5.50>
v A
/ﬁ\ 2 Edit 17-02 )
»
-01 Tune Mode Sel = | _ _NI_Ot_or_S_eI_ -
-02 Motor Rated Power -
- 000618 A
-03 Motor Rated Curr. o2 (0000.9~0009.2)
<0006.8 >
v A
. = e ((Edit 17-10 ) Ee
- . » .
-08 Mtr No-Load Volt » Auto-tuning Run > Autotuning ?
-10 Auto-tuning Run @ e o= IRy
-1 Auto-tuning Err i MiEnable i 000008200000
Fon ©-1) Gow
\<0> ) o \(Press Run Key
RUN
Li
( Edit \
Autotuning
5555555555555
48.0Hz - 14.0A
(Rotational)
STOP Tuning Tuning
successful fault
Y \i
Edit (Edit N Edit
Autotuning Autotuning ATEO1
>55555555>55>5> >55>>>>>>>>>>>5>>>>>>>>> >5555555>>55>>>
0.0Hz— 0.0A 48.0Hz - 14.0A Motor Data Error
Aborted \Sucoesslul J Uncompleted
—Dse.
Fun

Figure 4.1.10.1 Operation instructions for automatic tuning

Note:

1. Use the increase and decrease buttons to browse the automatic tuning parameter table. According to the different control methods,
specific parameters cannot be set. (Refer to automatic tuning 17 group parameters).

2. After entering the rated output power (17-01), rated current (17-02), rated voltage (17-03), rated frequency (17-04), rated speed (17-
05), number of motor poles (17-06) and selecting motor automatic tuning mode (17-00), enter (17-10) and select OK, then press the
RUN button to perform automatic tuning. When automatic tuning has been executed correctly, the calculated motor parameter will be
saved in parameter group 02 (motor parameters).

3. (a) In rotational automatic tuning (17-00=0), “Rotational” will be displayed, and the motor will operate during automatic tuning.
Before executing this function, make sure that the motor can operate safely first.

(b) During stationary automatic tuning (17-00=1), “Stationary” will be displayed and the motor will not operate.
(c) During stationary automatic tuning (17-00=2), “R1 Tuning” will be displayed and the motor will not operate.
(d) During automatic tuning, the RUN LED light (at the top-left of the RUN button) will light up.

(e) During automatic tuning, the “>>>" signal represents the automatic tuning process.

4. During automatic tuning, pressing the STOP button will stop the automatic tuning process. Make sure to use the STOP button on the
digital operator to stop the automatic tuning process.

5. When automatic tuning malfunctions, the digital operator will display the malfunction message and incomplete message. The RUN
LED light will stop, and the motor will operate freely until it stops.

(Refer to Chapter 5.4 automatic tuning malfunctions) Press the RESET button to clear the malfunction screen, and it will return to the
mode screen.

6. After automatic tuning is completed, the RUN LED light will go off. Press the DSP/FUN button to return to the mode screen, then
perform the next operation. The complete automatic tuning operation takes approximately 50 seconds.
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4.2 Parameters list

Parameter group Name
Group 00 Basic function group
Group 01 V/F control function group
Group 02 IM motor parameter group
Group 03 External terminal digital input/output function group
Group 04 External terminal analog input/output function group
Group 05 Multi-speed function group
Group 06 Automatic operation function group
Group 07 Operation stop function group
Group 08 Protection function group
Group 09 Communication function group
Group 10 PID function group
Group 11 Auxiliary function group
Group 12 Monitor function group
Group 13 Maintenance function group
Group 14 PLC setting group
Group 15 PLC monitor group
Group 16 LCD function group
Group 17 Automatic tuning function group
Group 18 Slip compensation function group
Group 19 Frequency skipping function group
Group 20 Speed control function group
Group 21 Torque and position control function group
Group 22 PM motor group
Group 23 Pump and HVAC group

Parameter attributes

*1 | Modifiable parameters during operation

*2 Reserved

%3 When resetting to factory settings, the value of this parameter (value set by
user) will not be restored to the factory default value

*4 The parameter is read-only and cannot be modified

%5 The parameter will only be displayed when it needs to be used with the optional
card.

*6 Only displayed when the LED digital operator is used

*7 Only displayed when the LCD digital operator is used

*8 Its setting value will change according to the setting of 13-08

*9 Reserved

10 Parameter opened after installing the I/O expansion card (the I/O card is still in
development)
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Group 00 basic function group

Code

Parameter name

Scope

Factory

settings Unit

Control mode

V/F

V/F
+PG

SLV

SV

PM
SV

PM
SLV

SLV2

Attribute

00-00

[Motor control mode

: V/F

: V/F+PG

SLV

SV

: Reserved

: PMSLV

: SLV2

*3

00-01

[Motor rotation
direction

SHRREEEEHE

: Forward

—

: Reverse

*1

00-02

Primary operation
command source
Select

S

: Button panel

—

: External control

: Communication control

2

3: PLC
4: RTC G-
development)only for

special projects

00-03

Secondary
operation command
source selection

0: Button panel

1: External control

2: Communication control

3: PLC

4: RTC Ga—
development)only for

special projects

0
(Note 4)

00-04

Language selection
(For LCD digital
operator

0: English

1: Simplified Chinese

2: Traditional Chinese

3: Turkish

*7

00-05

Primary frequency
command source
selection

0: Button panel

1: External control (analog
ATl)

: Terminal UP/DOWN

: Communication control

: Pulse input

: Reserved

: RTC (in development)

: Al2 auxiliary frequency

: Panel knob VR

: Handwheel frequency (in
development)

00-06

Secondary

0: Button panel

1: External control (analog
AIl)

2: Terminal UP/DOWN

- Communication control

frequency command
source selection

: Pulse input

: Reserved

: Al2 auxiliary frequency

: Panel knob VR

0
(Note 4)

00-07

3
4
5
6: RTC (in development)
7
3
0

: Primary frequency source

Frequency source
combination mode
selection

: Primary frequency source
+ secondary frequency
source
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Control mode g
=
Code Parameter name Scope f:é:ﬁg Unit ViE et | poa §
V/F +PG SLV | SV sv | sLv SLV2| <
00-08 [Communication 0.00~599.00 000 |Hz| o | o | o | O | O] oO]|oO
frequency command
0: Do not memorize communication
frequency command before power
failure
00-09 [Frequency command (00-08) : _ 0 ) o o o o o )
Imemory mode 1: Memorize communication
frequency command before power
failure
(00-08)
0: Warning will pop up when lower
than the minimum frequency
1: Operate with minimum frequency
Minimum frequency when lower than minimum
00-10 . . frequency 0 - (0] O (0] O (6] (0] O [Netet
detection action -
2: No stp0 warning, output
frequency command
3: No stp0 warning, lower than
minimum frequency output 0
0: PID sleep limit frequency lower
00-11 ﬂ :I?i tfgzlqe‘g?:g lower it 0 -lo|lo]lo|lo|]o]|o]o
1: PID sleep limit OHz
00-12 [Frequency upper limit  0.1~109.0 100.0 % (6] (0] (6] (0] (0] (6] (6]
00-13 |Frequency lower limit  [0.0~109.0 0.0 % 0] (6] 0] O O o) o)
00-14 |Acceleration time 1 0.1~6000.0 * s (0] (6] (0] O O (0] (0] *1
00-15 |Deceleration time 1 0.1~6000.0 * s (0] (6] (0] O O (0] (0] *1
00-16 |Acceleration time 2 0.1~6000.0 * s 0] (6] 0] (6] (6] (0] (0] *1
00-17 |Deceleration time 2 0.1~6000.0 * s (0] (0] (0] O O (0] (0] *1
00-18 Jog frequency**** 0.00~599.00 6.00 Hz o) 0 o) 0 0 0 0 *1
00-19 Jog acceleration time 0.1~0600.0 * s 0] (6] 0] (6] (6] (0] (0] *1
00-20 Jog deceleration time 0.1~0600.0 * s (0] (6] (0] O O (0] (0] *1
00-21 JAcceleration time 3 0.1~6000.0 * s 0] (6] 0] (6] (6] (0] (0] *1
00-22 |Deceleration time 3 0.1~6000.0 * s (0] (6] (0] (6] (6] (0] (0] *1
00-23 |Acceleration time 4 0.1~6000.0 * s (0] (6] (0] (6] (6] (0] (0] *1
00-24 |Deceleration time 4 0.1~6000.0 * s 0] (0] 0] (6] (6] (0] (0] *1
00-25 feceleration/deceleration|, 59 00 |Hz| o | o | o | O] O] O] O
switching frequency
00-26 |[Emergency stop time 0.1~6000.0 5.0 s (0] o 0} (¢} (¢} 0} 0}
00-27 Reserved
0: Positive characteristic
. (0~10V/4~20mA corresponds to
[Primary frequency . Jo~100%)
00-28 |command characteristic - — 0 - (0] (0] (0] (0] (0] (0] (0]
selection 1: Negative characteristic
(0~10V/4~20mA corresponds to
100~0%)
0: Operate according to frequency
command
00-29 Zer0-§peed operation 1: Stop : _ 0 ) X X X 0 0 x x
selection 2: Operate according to minimum
frequency
3: Zero-speed operation
00-30 Reserved
00-31 Reserved
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Control mode §
Code | Parameter name Scope Fac?ory Unit %
settings VIF PM | PM =
V/F +PG SLV | SV sv | sLv SLV2 <
0: Universal
1: Reserved
2: Conveyor-specific
arameters
3: Exhaust fan-specific
arameters
4: Reserved
5: Air compressor-specific
arameters
S 6: Hoist-specific (for liftin
00-32 Appllcatlon land lowerri)ng) par(ameters ¢ 0 - O O O O O o o
adjustment** -
7: Crane-specific (for lateral
movement) parameters
8: Handwheel-specific
arameters (Note 4)
9: EVERISING sawing
machine-specific parameters
10: Punch press-specific
arameters
11: Textile machine-specific
arameters
Change parameters |0: Invalid
00-33 (for LCD use only) |I: Valid 0 ) 0 © © 0 0 o o ¥
Multi-function (1) (F)orwatrc} /tstol_)-reverse /stop
00-34 [terminal operation [,; ~Po o C/SIOP-TEVEISE 0 - o|lolo]lo|]o| o] o
mode selection forwa.rd -
2: 3-wire operation/stop
00-35 Reserved
00-36 Reserved
00-37 Reserved
00-38 Reserved
00-39 Reserved
00-40 Reserved
00-41 [User parameter 0 00-41 - (0] 0] 0] (0] 0] O O *7
00-42 |User parameter 1 00-42 - (0] 0] 0] (0] (0] (6] (6] *7
00-43 [User parameter 2 00-43 - (6] (0] (0] (6] 0] O (@] *7
00-44 |User parameter 3 00-44 - (0] 0] 0] (0] 0] O (@] *7
00-45 |[User parameter 4 00-45 - (0] 0] 0] (0] (0] (6] O *7
00-46 |User parameter 5 | 00-46 - O 9} 9} O 0) O) O) *7
00-47 [User parameter 6 ;aeigfrgeltgr_% = 1 to enable use 00-47 - 0 0 0 0 0 0 0 *7
00-48 |User parameter 7 |Setting range: 00-01 ~ 22-31[ 00-48 - 0) ) ) 0) 0) O ) *7
00-49 [User parameter 8  [nowever, excluding 00-41~004  00-49 - 0 0 0 0 0 0 0 7
00-50 [User parameter 9 }}6 and group 17 00-50 - O o) o) O O O O *7
or LCD use only)
00-51 [User parameter 10 00-51 - (6] (0] (0] (6] 0] O O *7
00-52 |User parameter 11 00-52 - (0] 0] 0] (0] 0] O O *7
00-53 |User parameter 12 00-53 - (0] 0] 0] (0] (0] O O *7
00-54 |User parameter 13 00-54 - (6] (0] (0] (6] 0] O O *7
00-55 |User parameter 14 00-55 - [6) (0] (0] [6) (0] (6] (6] *7
00-56 |User parameter 15 00-56 - (0] 0] 0] (0] o) O O *7
. 0: SV high-speed mode 1
00-57 SV high-speed mode - SV high-speed mode 2 0 - X X X (0] X X X
Frequency upper  |0: Percentage
00-63 [and lower limit 0 - (¢} 0} 0} (¢} 0} o o

setting selection

1: Frequency

* : Description of reference attachment one (acceleration/deceleration time initial value)
** : Before setting the parameter 00-32 application adjustment, please perform 13-08 initialization setting first.
Warning: If parameter 00-32 (application adjustment) is set, then the input/output terminal setting function will change
automatically according to the setting value. Before trial run, please confirm the input/output signal of the inverter and the

external sequence control first. Failure to confirm may result in personal accidents.
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Group 01 V/F control function group

Control mode = o
Code Parameter name Scope Factory settings | Unit V/F PM | PM £ 35
V/F +PG SLV | SV sv | sLv SLV2| < =
01-00 |V/F curve selection 0~FF F - O O X X X X o) *3
01-01 Reserved
01-02 Motor 1 maximum output 4.8-599.0 50.0/ Hz o o o o o o o g
frequency 60.0
Motor 1 maximum output  [200V: 0.1~255.0 - "
01-03 voltage 400V: 0.2~510.0 - v 0 0 X X X X 0 8
01-04 [Motor | intermediate outputly o sq9 0.0 vz |o|lo| x| x|x|x]|o
frequency 2
Motor 1 intermediate output [200V: 0.0~255.0
01-05 0.0 \% o o X X X X o *8
voltage 2 400V: 0.0~510.0
01-06 Motor 1 intermediate output 0.0~599.0 3.0 Hz 0 0 X X X X 0
frequency 1
01-07 Motor 1 intermediate output [200V: 0.0~255.0 " v 0 0 X X X X 0 *g
voltage 1 400V: 0.0~510.0
VF:1.3/1.5
VF+PG:-
o SLV:0.5/0.6
01-08 [Motor I minimumoutput 5 o 599 SV Hz | o|lo|lo|o|lo]olo
frequency :
PMSV:-
PMSLV:0.8
SLV2: 1.3/1.5
ini 200V: 0.0~255.0 -
01-09 M(l)tor 1 minimum output v 0 0 X X X X 0 *g
voltage 400V: 0.0~510.0 -
01-10 [Torque compensation gain |0.0~2.0 0.5 - (6] (6] X X X X (0] *1
0: Torque compensation
01-11 Torquf: compensation mode [mode 0 : 0 ) 0 0 X X X X X
selection 1: Torque compensation
mode 1
50.0/
01-12 |Motor 1 base frequency 4.8~599.0 60.0 Hz o o 0} o O o O *8
200V: 0.0~255.0 -
01-13 [Motor 1 base output voltage \'% (0] (0] X X X X (0] *8
400V: 0.0~510.0 -
200V: 155.0~255.0 -
- i *
01-14 |Input voltage setting 100V-310.0~510.0 - \'% (0] (0] (0] O (0] O (0] 8
01-15 |Torque compensation time |0~10000 200 ms
01-16 Motor 2 maximum output 4 8-599.0 50.0/ Hz o % X % X % X g
frequency 60.0
Motor 2 maximum output  [200V: 0.1~255.0 - "

01-17 voltage 400V: 0.2~510.0 - v 0 X X X X X X 8

01-1g [Motor 2 intermediate outputly _sq9 0.0 Hz | o | x | x| x| x| x]|x
frequency 2
Motor 2 intermediate output [200V: 0.0~255.0

01-19 0.0 \% (0] X X X X X X
voltage 2 400V: 0.0~510.0

01-20 Motor 2 intermediate output 0.0~599.0 _ Hz 0 X e e X e X
frequency 1

i i 200V: 0.0~255.0

01-21 IMotor 2 intermediate output KVA v o X X X X X X
voltage 1 400V: 0.0~510.0

0122 [Yiotor 2 minimum output g o_sg9 o - Hz | 0 | X | X | x| x| x|Xx
frequency

01-23 Motor 2 minimum output  [200V: 0.0~255.0 KVA v 0 X % X % X %
voltage 400V: 0.0~510.0

01-24 |Motor 2 base frequency 4.8~599.0 56(())(())/ Hz o X X X X X X *8

200V: 0.0~255.0 -
01-25 |Motor 2 base output voltage \% *8
400V: 0.0~510.0 -
01-26 [Motor 2 V/F curve selection |[0~FF F - X X X *3
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KVA: This parameter varies according to the different inverter capacities.
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Group 02 IM motor parameter group

Control mode ©
Code Parameter name Scope Factory Unit V/F PM | PM ’E
= b=
settings V/F +PG SLV | SV sv | sLv SLV2 E
02-00 [Motor 1 no-load current [0.01~600.00 - A (0] X X X X X (6]
02-01 [Motor 1 rated current 25%~200% inverter rated current. - A (0] (0] (0] (0) X X O
02-02 Reserved
02-03 Motor 1 rated rotation 0-60000 ) Rpm o o o o X X o
speed
200V: 50.0~240.0 -
02-04 [Motor 1 rated volt \Y% (0] (0] (0] (0] X X (0] *8
Otor L TAIEEVORREE  100V: 100.0~480.0 -
02-05 [Motor 1 rated power 0.01~600.00 - kW (6] (6] (0] (0] X X (0]
02-06 [Motor 1 rated frequency |4.8~599.0 56(())(())/ Hz (0] (0] (0] (0] X X (0] *8
02-07 [Motor 1 number of poles [2~16 (even number) 4 - (0] (0] (0] (0] X X (0]
02-08 Reserved
02-09 [Motor 1 excitation current|15%~70% motor rated current - % X X (0] (0] X X X
02-10 IMotor .1 magnetic core 1-100 ) o X X X X X
saturation factor 1
02-11 Motor .1 magnetic core 1100 ) o X X o o X X X
saturation factor 2
02-12 [Motor I magnetic core g, 5, Sl w | x| x|olol|l x| x|x
saturation factor 3
02-13 i\(/)';)stor I magnetic core 1, ;5 - % o | o | x| x| x| x| o
02-14 Reserved
02-15 [Motor I line-to-line 0.001~60.000 - o | o | o o| x| x| o
resistance
02-16 [Motor 1 rotor resistance [0.001~60.000 - Q
02-17 [Motor I leakage 0.01~200.00 - | mH o | x| x| x| x
linductance
02-1g [Motor I mutual 0.1~6553.4 S lm| x| x|o | x| x| x| X
inductance
200V: 50~240 -
02-19 [Motor 1 no-load volt A% X X (¢] (0} X X X
otor 1 no-load voTlage  1100v: 100~480 -
02-20 [Motor 2 no-load current 0.01~600.00 - A (0] X X X X X X
02-21 [Motor 2 rated current 25%~200% inverter rated current - A (0] X X X X X X
0222 7002 TR o000 Sodmem| o | x| x| x| x| x| x
200V: 50.0~240.0 - "
02-23 [Motor 2 rated voltage 100V- 100.0~480.0 : v 0} X X X X X X 8
02-24 [Motor 2 rated power 0.01~600.00 - kW (0] X X X X X X
02-25 [Motor 2 rated frequency |4.8~599.0 56(())(())/ Hz (0] X X X X X X *8
02-26 [Motor 2 number of poles [2~16 (even number) 4 - (0] X X X X X X
02-27
~ Reserved
02-31
0232 [Motor 2 line-to-line 0.001~60.000 - o |lo | x| x| x| x| x|Xx
resistance
02-33 [Motor | leakage 0.1~15.0 Sl | x| x X | x | x
linductance ratio
02-34 [Motor 1 slip frequency  [0.10~20.00 - Hz X X X
02-35 Reserved
02-36 Reserved
02-37 [Motor mechanical loss _ 0.0~10.0 a0 [ % [ x [ x| x]Jo]o]x]x]
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Group 03 external terminal digital input/output function group

Code

Parameter name

Scope

Factory
settings

Unit

Control mode

V/F

V/F
+PG

SLV

SV

PM
SV

PM
SLV

SLV2

Attribute

03-00

IMulti-function
terminal S1 function
setting

: Two-wire forward /stop

: Two-wire reverse rotation/stop

: Multi-speed/location setting command

: Multi-speed/location setting command

: Multi-speed/location setting command

: Multi-speed/location setting command

: Jog forward command

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

@)

@)

o

03-01

Multi-function
terminal S2 function
setting

: Jog reverse rotation command

AR ENEN I Y Y =

: UP increase frequency command

9: DOWN decrease frequency command

10: Acceleration/deceleration time
selection 1

11: Acceleration/deceleration prohibited

12: Primary/secondary operation
switching function

13: Primary/secondary frequency
switching function

o [Of © [O]|C]|0|0| O

o [Of © [O|C]|0]|0] O

o [Of © [O|C]|0|0] O

o [Of © [O|C]|0]|0] O

o [Of © [O]|C]|o|0| O

o [Of © [O]|C]|o|0| O

o [Of © [O|C]|0|0] O

©)

@)

@)

@)

©)

©)

@)

03-02

Multi-function
terminal S3 function
setting

14: Emergency stop (decelerate to zero
land stop)

15: Cut-off stop (freely operate and stop)

16: PID function prohibited

17: Fault reset (RESET)

18: Reserved

19: Speed search 1 (from maximum
frequency)

20: Manual energy-saving function

o|o|0| O

o|0|0| O

o|o|0| ©

o|o|0| ©

o|o|0| O

o|0|0| O

o|o|0| ©

03-03

IMulti-function
terminal S4 function
setting

21: PID integral reset

22: Reserved

23: Reserved

24: PLC input

25: External fault

26: Three-wire forward /reverse

27: Local/remote selection

o|0| O

o|0| O

o|x| O

o|x| O

o] O

O] =

o|x| O

03-04

IMulti-function
terminal S5 function
setting

28: Remote mode selection

29: Jog frequency selection

30: Acceleration/deceleration time
selection 2

31: Inverter overheat early warning

32: Synchronization command

33: DC brake

34: Speed search 2 (from frequency
command)

35: Timer function input

36: PID soft start invalid

03-05

IMulti-function
terminal S6 function
setting

37: Frequency skipping operation

38: Frequency skipping upper offset

39: Frequency skipping lower offset

40: Motor 1/motor 2 switching

41: PID sleep

42: PG invalid

43: PG integral reset

17

03-06

IMulti-function

44: Speed/torque mode switching

Two-wire: 29

XXX |O|O|O|O|O|O|Of © [O|o|o] © |0]|0|0|0|0]|0

X|O|O|0|0|0|O|O|O|O| © [O|o|o] © |O0]|0|0|0|0]|0

KX |X|OX X)X [O O © [O|O|O] © |O0]0|0|0|0]|0

OO |X|OIX|X|X|X|O[O| © [O|O|O] © |O]|0|0|0|0|0

OfO|X|O[X|X|X|HX[O]|O] © |X|O[O] © [O|C|0|O|C|0

KRR ORI HXHX[O|O] X | X|O[O] © [O|C|0|O|C|0

XXX OIX|OC|O|O|O[O| © [O|O|o] © |0]|0|0|0|0]|0
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Group 03 external terminal digital input/output function group

Code

Parameter name

terminal S7 function
setting
(Framel no S7)

Scope

45: Negative torque command

46: Zero-speed servo

47: Fire mode (forced operation mode)

48: KEB acceleration

49: Allow parameter writing

50: Direct operation protection after
ower is supplied (USP)

Factory
settings

Three-wire:
26

Unit

Control mode

V/F

V/F
+PG

SLV

PM
SLV

SLV2

Attribute

O |O|O[O|>= ]|

O [OO[O» (X

O [OfX|[O[H|[X
o [OX|[o|o|o
O |O|X[C|0O]|0O

O [O|X|Of>= ]|

(ol [e) [} [e] I I

03-07

Reserved

51: Multi-speed and multi-point
ositioning command switching

52: Position command enable

53: Two-wire self-holding (stop
command)

54: Reserved

55: RTC time enable

56: RTC offset enable

57: Reserved

58: Safety function

59: Reserved

60: Reserved

61: Reserved

62: EPS input

63: Switch to second set of pressure
Range error

64: Reserved

65: Short-circuit brake command

66: PID function prohibited 2

67: Handwheel mode switching

68: External fault 2

69: External overload

70: Jog frequency operation

15

O X =

O [=] X

O X[ X
o O ©
o O ©

O x| =

O =] X

03-08

(S1~S7) DI scan time

0: Scan time 4ms

1: Scan time 8ms

03-09

Multi-function
terminal S1-S4 type
selection

xxx0b:

S1 A contact xxx1b:S1 B contact

xx0xb:

S2 A contact xx1xb:S2 B contact

xOxxb:

S3 A contact x1xxb:S3 B contact

0xxxb:

S4 A contact 1xxxb:S4 B contact

0000b

03-10

Multi-function
terminal S5-S7 type
selection

xxx0b:

S5 A contact xxx1b:S5 B contact

xx0xb:

S6 A contact xx1xb:S6 B contact

x0xxb:

S7 A contact x1xxb:S7 B contact

0000b

03-11

Relay (R1IA-R1C)
output

0: Operation duration

1: Fault indication

2: Frequency reached

3: Any frequency reached (03-13+03-14)

4: Frequency detection 1
(Output frequency= (03-13+03-14))

5: Frequency detection 2

o|o|Oo|O

(ol fol o) Re)

|00 O
|00 O
o|0|Oo|O

o|0|Oo|O

|00 O

e}

o

o
o
o

e}

o
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Group 03 external terminal digital input/output function group

Control mode

D
Factory 0 E
Code | Parameter name Scope 3 Unit V/F PM | PM =
settings V/F +PG SLV | SV sv |sLv SLV2 ﬁ
(Output frequency= (03-13+03-14))
6: Automatic restart o 0} o o o o o
7: Emergency stop olOoO|lO|O]J]O]O]O
8: Reserved
9: Cut-off stop (0] (0] (0] (0] (0] (0] (0]
10~11: Reserved - - - - - - -
12: Over-torque detected o 0} o O O O O
13: Current reached o 0} o O o o O
14: Mechanical brake control (03-17~18) (0] (0] (0] (0] (0] (0] (0]
15~17: Reserved - - - - - - -
18: PLC status* 0]0]0]0]1]0]10]60
19: PLC control* o 0} 0} 0} o o 0}
20: Zero speed 0 0 0 0 0 0 0
21: Inverter standby (0] (0] (0] (0] (0] (0] (0]
22: Low voltage detected o 0} 0} O o o O
23: Operation command source (0] (0] (0] (0] (0] (0] (0]
24: Frequency command source o 0} O O o o O
25: Low-torque detected (0] (0] (0] (0] (0] (0] (0]
26: Frequency disconnected o 0} O O o o O
27: Timer function output (0] (0] (0] (0] (0] (0] (0]
28: Frequency skipping upper offset o o X X X X o
status
29: Frequency skipping operation active (0] (0] X X X X (0]
30: Select motor 2 o 0} 0} 0} (¢} (¢} 0}
31: Zero-speed servo status (position % X X o o % X
imode)
32: Communication control o 0} 0} 0} (¢} (¢} 0}
. Pote]
03-12 |Optocoupler output  [33: RTC timer 1 0 ) O O O O (¢} (¢} 0} 3
(Note) (DO1-DOG) HNeted N
34: RTC timer 2 o 0} (¢} (¢} ¢} ¢ (¢} 3
35: RTC timer 3 o 0} o o o (¢} 0} 3
36: RTC timer 4 o 0} (¢} (¢} ¢ ¢ (¢} 3
37: PID feedback disconnection o 0} 0} (¢}
detection output
38: Brake release X X (0] (0] O X X
39: Frequency detected 1 (for overhead o o o X x| x X
crane use)
40: Frequency outputting X X X (0] (6] X X
41: Position reached (position mode) X X X (0] (0] X X
42: Overpressure (0] 0 X X X X X
43: Underpressure (¢) 0} X X X X X
44: Pressure loss detection (o) o | X [ X[ X | X | X
45: PID sleep o 0] 0 o o o 6]
46~49: Reserved - - - - - - -
50: Frequency detection 3 o o ol o ol o o

(Output frequency=(03-44+03-45))
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Group 03 external terminal digital input/output function group

Control mode

D
Factory 0 E
Code | Parameter name Scope 3 Unit V/F PM | PM =
settings V/F SLV | SV SLV2| &
+PG SV [SLv =
51: Frequency detection 4 o o o o o o o
(Output frequency=(03-44+03-45))
52: Frequency detection 5 10) %) o) o) 10) 10) o)
(Output frequency=(03-46+03-47)
53: Frequency detection 6 1) %) %) %) 10) 10) %)
(Output frequency=03-46+03-47)
54: Short-circuit braking (0] (0] (0] (0] (0] (0] (0] 1
57: Low current detected X X X X X o X 2
58: Frequency deceleration detection (0] (0] (0] (0] (0] (0] (0] 4
59: Over-temperature detected (0] (0] (0] (0] (0] (0] (0] 4
60: Lifetime warning period (6] (0] (0] (0] (6] (6] (0]
0313 [[requency detection 5 59 0.0 Hz ololo|o|o|lo]o
threshold
0314 [reduency detection o 4 55 5 2.0 Hz olo|lo|lo|lo|o]|o
width
0315 [current reached 0.1~999.9 0.1 A olo|lo|lo]o|o]oO
threshold
03-16 [urrentreached o\ 16 0.1 s olo|lo|lo|lo]|o]|oO
detection delay time
*Mechanical brake
03-17 [release threshold 0.00~599.00 0.00 Hz o 0} 0} 0} o o 0}
setting
*Mechanical brake
03-18 Jaction threshold 0.00~599.00 0.00 Hz o o o o o o o
setting
xxx0b: R1 A contact
03-19 Relay'and DOI type [xxx1b: R1 B contact 0000b ) o o o o o o o
selection xx0xb: Optocoupler 1 A contact
xx1xb: optocoupler 1 B contact
03-20 Reserved
03-21 Reserved
03-22 Reserved
03-23 Reserved
03-24 Reserved
03-25 Reserved
03-26 Reserved
0: Hold UP/DOWN frequency when
stopped
P/DO 5 1: Clear UP/DOWN frequency when
03-27 E a IWN 1equency istopped 0 - olo|lo|lo|o]|]o]|o
old selection 2: Allow frequency UP/DOWN when
stopped
3: Update frequency while accelerating.
Optocoupler output  [The scope and definition are the same as
03-28 |(DO2-DOG) 03-11, 03-12 (03-28 is set as 8 is the 0 - ¢} 0} 0} 0} o (¢} (0}
(Framel no DO2) ulse output function)
Optocoupler output  [xx0xb: Optocoupler 2 A contact
03-29 [type selection 0000b - o 0} 0} 0} o ¢ 0}
(DO2-DOG) xx1xb: Optocoupler 2 B contact
. . 0: General pulse input
03-30 [Pulse input selection 0 - o o (0} (0} o o (0}
1: PWM method
03-31 [Pulse input scale Set and adjust according to 03-30 1000 Hz (0] (0] (0] (0] (0] (0] o | *1
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Group 03 external terminal digital input/output function group

Control mode

D
Factory 0 E
Code | Parameter name Scope 3 Unit V/F PM | PM =
settings V/F +PG SLV | SV sv |sLv SLV2 ﬁ
03-30 set to 0: 50~32000Hz
03-30 set to 1:10~1000Hz
03-32 [Pulse input gain 0.0~1000.0 100 % *1
03-33 [Pulse inputbias -100.0~100.0 0.0 % o|lo|lo|o o | *
voltage
03-34 [Pulse input filter time |0.00~2.00 0.1 Sec *1
1: Frequency command
2: Output frequency
3: Output frequency after soft start
. |: Motor speed
Pulse output function P N
03-35 setting 5: PID feedback 2 ) 0101010101010 !
6: PID input
7: PG output (must be used with PG
card)
*Only for special cases
03-36 [Pulse input scale 1~32000 1000 Hz *1
Timer ON delay
03-37 (DI/DO) 0.0~6000.0 0.0 s
Timer OFF delay
03-38 (DI/DO) 0.0~6000.0 0.0 S (0] (0] (0] (0] O O (0]
03-39 Reserved
03-40 [JP/Down frequency g o6 5 o 0.00 Hz ololo|lo|o|lo]|oO
bandwidth setting
03-41 |Torque detection y 5 10 % x|x|olo|lo]|x]|x
threshold
03-42 féi‘kmg action delay , 5y_g5 00 0.00 s X|x|o|lo|o]|x]|Xx
UP/DOWN 0: Acceleration/deceleration time 1
03-43 |acceleration/decelerati 0 - (0] (0] (0] (0] (0] (0] (0]
on selection 1: Acceleration/deceleration time 2
03-44 [ requency detection , o 599 0.0 Hz ololololo|lo]|o
threshold 2
03-45 [} requency detection y s 5 2.0 Hz olo|lo|lo|lo|o]|o
width 2
03-4¢ [[reduency detection g o _sq9 ¢ 0.0 Hz olo|lo]lo|lo|o]|o
threshold 3
03-47 [} requency detection y s 5 2.0 Hz olo|lo|lo|lo|o]|o
width 3
03-48 |Low current detected [0.0~999.9 0.1 A o o o o o o o Neote-
threshold 2
03-49 [LoW current detectedy) 1 ¢s5 34 (Note 4) 0.01 Sec olo|lo|o|o]|o]|o]|Ye
delay time 2
Frequency  detection), Nete
03-50 threshold 4 0.0~599.0 0.0 Hz O 0} (0} (0} (¢} (¢} (0} 3
Frequency  detectionf, Neote-
03-51 threshold 5 0.0~599.0 0.0 Hz (0] (0] (0] (0] O O (0] 3
Frequency  detection), Nete
03-52 threshold 6 0.0~599.0 0.0 Hz (0] (0] (0] (0] O O (0] 3
Current reached|0.0~999.9 0 A Neote-
03-53 fthreshold 2 OO0 ool o]9],
0~12 0 H
03-54 |Counter ON delay. ' 0 0 0
0~12 0 Hr ololo|lo|o|lo]|oO
03-55 [Counter OFF delay.
E . 0: Automatically reset ES after stopped
i mergency stop -
03-57 action setting 1: ES reset command: DI 0 o © © © 0 o ©
03-58 |Communication xxx0b: S1 external input 0000b - (0] (0] (0] (0] (0] (0] 0}
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Group 03 external terminal

digital input/output function group

Code

Parameter name

Scope

Control mode

Factory

settings Colt

V/F

V/F +PG

SLV

SV

PM
SV

PM
SLV

SLV2

Attribute

control S1~S4

selection

typejxxx1b:

S1 communication control

xx0xb: S2 external input
xx1xb: S2 communication control

x0xxb: S3 external input
X 1xxb: S3 communication control

0xxxb: S4 external input
1xxxb: S4 communication control

03-59

(Communication
control S5~S7
selection

(Framel no S7)

typejxx0xb:

xxx0b: S5 external input
xxx1b: S5 communication control

S6 external input

xx1xb: S6 communication control

0000b - (¢} O

x0xxb:
X I xxb:

S7 external input
S7 communication control

Group 04 external terminal

analog input/output function group

Code

Parameter name

Scope

Control mode

Factory

settings Rt

V/F

V¥ ipG

SLV

SV

PM
SV

PM
SLV

SLV2

Attribue

04-00

IAI input signal type
(Framel no Al2)

0: AI1:0~10V
Al2: 0~10V

1: AI1:0~10V
Al2: 4~20mA

2: Reserved

3: Reserved

4: All: 4~20mA
Al2: 0~10V

5: All: 4~20mA
Al2: 4~20mA

*9

*9

04-01

IAI1 signal scan filter
time

0.00~2.00

0.03 s

04-02

ATl gain

0.0~1000.0

100.0 %

*1

04-03

IAI1 bias voltage

-100.0~100.0

*1

04-04

IAI negative
characteristic

0: Invalid

1: Valid

04-05

IAI2 function setting
(Framel no AI2)

0: Auxiliary frequency

1: Frequency gain

2: Frequency bias voltage

3: Voltage bias voltage

4: Acceleration/deceleration shortening
coefficient

5: DC brake current

6: Overtorque detection threshold

7: Stall threshold during operation

8: Frequency lower limit

9: Jump frequency 4

10: Add to All

11: Forward torque limit

12: Negative torque limit

13: Regenerative torque limit

14: Positive/negative torque limit

15: Torque command/torque limit

16: Torque command/torque

compensation

XX H[HK R H[O|O|O[O|O|O| © [O]O|0|O| O [O]|O| O
XXX [X )R [O|O|O[O|O|O| © [O]O|O|O| © [O|O| O

O |[X[O]|O|O[O]|O|O[O|X|O|O] © |X|O|O|O] © |O|O]| O

O |O[O|O|O[O|O|O[O|X|O|O] © |X|O|O|O] © |O|O]| O

O |O[O|O|O[O|O|O[O|>*|O[X] O |O|O|O|O] © |O|O| O

X IX|O[O|O|O[O|O|O[X|O|=| © [O]|O|O0|O| O [O]|C| O

XXX [XR]H[O|O|O[O|O|C| © [O]C|O0|O| O [O]|C| O
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Group 04 external terminal analog input/output function group

Code

Parameter name

Scope

17: PTC overheat protection

Factory
settings

Unit

Control mode

V/F

V/F
+PG

SLV

SV

PM

PM
SLV

SLV2

Attribue

04-06

IAI2 signal scan filter
time

0.00~2.00

0.03

04-07

IAI2 gain

0.0~1000.0

100.0

%

04-08

IAI2 bias voltage

-100.0~100.0

0

%

o|o| © |O

|0 © [O

|0 © [O

|0 © O

o|o| © |O

o|o| © |O

|0 © O

*1

04-09

Reserved

04-10

Reserved

04-11

IAO1 function setting

: Output frequency

: Frequency command

: Output voltage

: DC voltage

: Output current

: Output power

: Motor speed

: Output power factor

: All input

O o I O] | K| W D] —| O

: Al2 input

10: Torque command

11: g-axis current (Frame2 and above
reserved)

12: d-axis current (Frame2 and above
reserved)

13: Speed deviation

14: Reserved

15: ASR output

16: Reserved

17: g-axis voltage (Frame2 and above
reserved)

18: d-axis voltage (Frame2 and above
reserved)

19~20: Reserved

21: PID input

22: PID output

23: PID target value

24: PID feedback value

25: Soft starter output frequency

26: PG feedback

27: Reserved

28: Communication control

Ll el el el el io] o) o) o) o) [e)

X[ X[O]OC|O[O|O|O[0|0|O|O

(ol e} lo) ol fo) o) fol fo) (o} fo) feo) (e}

(ol e} lo) ol fo) o) fol fo) (o} lo) feo) (e}

ol e} iel ol lo) o) fo} fo) (o} fo) fo} [e)

ol e} lel ol lo) o) lo) fo) (o} fol fo} [e)

X[ X[O]O|O[O|O|O[0]|0|O|O

e

o

o

o

=

=

ke

ETl

>

@)

@)

©)

©)

>

X|O|O[O|O |0

el jel e} ol feo) )

X|O O[O0 |O

el el o} ol fe) )

o|0 (O[O0 |O

X|O|O[O|O |0

X|O O[O0 |0O

04-12

IAO1 gain

0.0~1000.0

100.0

%

*1

04-13

IAO1 bias voltage

-100.0~100.0

0

%

o|10|O

10|00

o|10|0O

o|10|0O

o0 |0

o|10|O

o|10|0O

*1

04-14

Reserved

04-15

Reserved

04-16

AO2 function setting

[The scope and definition are the same as
04-11

3

o

o

o

o

e}

e}

o

04-17

IAO2 gain

0.0~1000.0

100.0

%

o

@)

@)

@)

o

*1

04-18

AO2 bias voltage

-100.0~100.0

%

*1

04-19

IAO output signal type

0: AO1 0~10V
AO2 0~10V

1: AO1 0~10V
AO2 4~20mA
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Group 04 external terminal analog input/output function group

Control mode
D
=
Factory . =
Code | Parameter name Scope A Unit V/F PM | PM g
settings V/F +PG SLV | SV SV |sLv SLV2 z
D: AO1 4~20mA *
A2 0~10V
3: AO1 420mA +g
AO2 4~20mA
04-20 i?g:‘g“al sean filter 1) 1, 4 50 0.00 s olololololo]|o]=
04-21 Reserved
04-22 Reserved
04-23 Reserved
04-24 [Frequency display 1) o, 5 o) 0.00 -
filter
04-25 |AIl filter parameter  [0.00~3.00 0.00 -
04-26 IAI1 value average 0 255 0 )
filter
Output frequency
04-27 (display value average [0 ~255 0 - (0] o (0] O o o O
filter
Group 05 multi-stage function group
Control mode 2
Factory q 3
Code Parameter name Scope . Unit V/F PM | PM =
settings V/F +PG SLV | SV sv | sLv SLV2 5
0: Segment speed
acceleration/deceleration time set
Multi-speed by acceleration/deceleration time
05-00 |acceleration/deceleration 1~4 0 - (6] (0] (6] (0] (0] (0] (0]
mode selection 1: Segment speed
acceleration/deceleration time
independent setting
%
05-01 fsegmemos".%d 0.00~599.00 500 ozl ol ol o]l ol o] o] o=
requency setting
E3
05-02 | Segment 1 speed 0.00~599.00 500 |Hz | O 0 0 0 0 0 o |
frequency setting
%
05-03 [.Segment 2 speed 0.00~599.00 100 |Hz| ol ol o]l o] o] ol of =
frequency setting
E3
05-04 | Segment 3 speed 0.00~599.00 2000 | Hz | ©O 0 0 0 0 0 o |
frequency setting
%
05-05 [.Segment 4 speed 0.00~599.00 300 |Hz| o |l o | o] o] o] ol ol =
frequency setting
3
05-06 | Segment 5 speed 0.00~599.00 4000 | Hz | O 0 0 0 0 0 o | =
frequency setting
E3
05-07 | Segment 6 speed 0.00~599.00 5000 |[Hz| o |l o | o] o] o] ol ol =
frequency setting
%
05-08 [.Segment 7 speed 0.00~599.00 5000 |Hz| o | ol o | o| o o] o] =
frequency setting
E3
05-09 | Segment 8 speed 0.00~599.00 500 | Hz | O 0 0 0 0 0 o | *
frequency setting
sk
05-10 |.Segment 9 speed 0.00~599.00 500 |zl ol ol o | o] o] o] o] =
frequency setting
£
05-11 | Segment 10 speed 0.00~599.00 500 | Hz | O 0 0 0 0 0 o | *
frequency setting
E3
05-12 | Segment 11 speed 0.00~599.00 500 |zl ol ol ol o] o] o] o] =
frequency setting
%k
05-13 |- Segment 12 speed 0.00~599.00 500 |Hz | O o) 0 0 0 0 o | =1
frequency setting
£
05-14 | Segment 13 speed 0.00~599.00 500 |Hz | ©O o) 0 0 0 0 o |
frequency setting
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Group 05 multi-stage function group
Control mode @
Factory q E
Code Parameter name Scope 3 Unit V/F PM | PM =
settings V/F +PG SLV | SV sv | sLv SLV2 ﬁ
¢
05-15 |.Segment 14 speed 0.00~599.00 500 |Hz| ©O 0 0 0 0 0 o | =
frequency setting
¢
05-16 |.Segment 15 speed 0.00~599.00 500 |Hz| ol o]l o | ol ol o] o] =
frequency setting
05-17 [Multi-speed 0 acceleration| | 64 00 | sl olo|lolo|lol|l ol o
time setting
05-1g [Multi-speed 0 deceleration} | ¢4 10.0 s 0 0 0 0 0 0 0
time setting
0s-19 [Multi-speed I acceleration| | q4 00 | sl ololo|lo|lo]|] o] o
time setting
05-20 [Multi-speed I deceleration} , ¢4 100 | s| o|lo]o|lo]|]o| o] o
time setting
05-21 [Multi-speed 2 acceleration| | 44 00 | sl ololo|lo|lo]|] o] o
time setting
052 [Multi-speed 2 deceleration} , ¢4 100 | s| o|lo]o|lo]|]o| o] o
time setting
05-23 [Multi-speed 3 acceleration| | 64 00 | sl ololo|lo|lo]|]o]o
time setting
05-24 [Multi-speed 3 deceleration|) | 4 00 | sl ololo|lo|lo]|] o] o
time setting
05-25 [Multi-speed 4 acceleration| | 64 10.0 s 0 0 0 0 0 0 0
time setting
05-26 [Multi-speed 4 deceleration} | ¢4 o 00 | sl ololo|lo|lo]|]o]o
time setting
05-27 [Multi-speed 5 acceleration| | 64 10.0 s 0 0 0 0 0 0 0
time setting
05-28 [Multi-speed 5 deceleration} | 00 o 00 | sl ololo|lo|lo]|] o] o
time setting
05-29 [Multi-speed 6 acceleration| | 64 100 | sl ololo|lol]lol|l ol o
time setting
05-30 [Multi-speed 6 deceleration|, | 64 10.0 s 0 0 0 0 0 0 0
time setting
05-31 [Multi-speed 7 acceleration|) | 4 00 | sl ololo|lo|lo]|] o] o
time setting
05-32 [Multi-speed 7 deceleration|, | 44 10.0 s 0 0 0 0 0 0 0
time setting
05-33 [Multi-speed 8 acceleration | , ¢4 0o | sl ololo|lo|lo]|] o] o
time setting
05-34 [Multi-speed 8 deceleration|, | 64 10.0 s 0 0 0 0 0 0 0
time setting
05-35 [Multi-speed 9 acceleration| | 64 0o | sl ololo|lo|lo]|] o] o
time setting
05-36 [Vulti-speed 9 deceleration|, | 4 0o | sl ololo|lo|lo]|] o] o
time setting
05-37 [Multi-speed 10 . 10.1~6000.0 10.0 s 0 0 0 0 0 0 0
acceleration time setting
05-3g [Multi-speed 10—y 4 50000 0o | sl ololo|lo|lo]|] o] o
deceleration time setting
05-39 [Multi-speed 11 . 10.1~6000.0 10.0 s 0 0 0 0 0 0 0
acceleration time setting
05-40 [Multi-speed 11—y 4 60000 0o | sl ololo|lo|lo]|] o] o
deceleration time setting
05-41 [Multi-speed 12 . 10.1~6000.0 10.0 s 0 0 0 0 0 0 0
acceleration time setting
05-42 Multi-speed 12—y} 56509 100 | s|o]lolololol|lol]lo
deceleration time setting
05-43 Multi-speed 13— 5\ (650 100 | s|ololololol|ol]lo
acceleration time setting
05-44 [Multi-speed 13 . 10.1~6000.0 10.0 s 0 0 0 0 0 0 0
deceleration time setting
05-45 [Multi-speed 14—y, 006500 100 | s
acceleration time setting
05-46 [Multi-speed 14 0.1~6000.0 100 | s

4-29




Group 05 multi-stage function group
Control mode @
Factory 3 2
Code Parameter name Scope 3 Unit V/F PM | PM =
settings V/F +PG SLV | SV sv | sLv SLV2 ﬁ
deceleration time setting
05-47 Multispeed 15~y 6400.9 0o |s|o|o|lo|]o|o]o]o
acceleration time setting
05-4g [Multi-speed IS o 4 _6000.0 00 | s| o]lo|] ol o] o|o]o
deceleration time setting
Group 06 automatic operation function group
Control mode ‘E
Code Parameter name Scope l::tﬁgg Unit - M| PM é
V/F PG SLV | SV sV | sLv SLV2| «
0: Invalid
1: Execute a single cycle of operation
mode, then after stopped, it will
continue to operate with the speed
before stopping
2: Continuous cycle operation mode,
after it stopped, it will continue to
operate with the speed before
stopping
3: After a single cycle ends, it will
continue operating with the last
segment of operation speed, then
) ) after it stopped, it will continue
06-00 [Automatic operation operating with the speed before it 0 } o o o X X X o
imode selection stopped
4: Execute a single cycle operation
mode, after it stopped, it will start
operating from the zero segment
speed
5: Continuous cycle operation mode,
after it stopped, it will start
operating from the zero segment
speed
6: After a single cycle ends, continue
operating using the final segment of
operation speed, then after it stops,
start operating from the zero
segment speed
” -
06-01 [ Segment I operation g 55 sq9 g so0 [mz| o | oo | x| x| x| o]=
frequency setting
m -
06-02 [ Segment 2 operation 1, 5, 599 g 1000 [Hz| O | O | O | X | X | X | 0] #
frequency setting
* -
06-03 [ Segment 3 operation g 55 sq9 g 2000 |Hz| 0 | o | o | x| x| x]o]=
frequency setting
m -
06-04 [ Segment 4 operation 1, 5 99 o 3000 [Hz| o [ o | o | X | x| X | o=
frequency setting
m -
06-05 [ Segment S operation 1, 5, 599 g 4000 |Hz| O | O | O | X | X | X | O *
frequency setting
m -
06-06 [ Se8mEnt 6 operation g 55 sq9 g 5000 [Hz| 0o | oo | x| x| x| o=
frequency setting
m -
06-07 [ Segment 7 operation 1, 5, 599 g 5000 [Hz| o [ o | o | X | x| X | o=
frequency setting
m -
06-08 [ Segment 8 operation o 55 599 g so0 [mz| o | oo | x| x| x| o]=
frequency setting
m -
06-09 [ Segment9 operation 1, 5, 599 g 500 |[Hz| o | oo | x| x| x| o=
frequency setting
m -
06-10 [ Segment 10 operation , 5 5q9 o s00 [Hz| o | o | o | x| x| x| o]=
frequency setting
m -
06-11 | Segment 11 operation , 4 599 g9 500 | Hz %]
frequency setting
06-12 [*Segment 12 operation [0.00~599.00 5.00 Hz X X *1
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Group 06 automatic operation function group

Control mode ﬂs’
Code Parameter name Scope l::;:gg Unit — e é
V/F +PG SLV | SV sV | sLv SLV2 <
frequency setting
” -
06-13 [ Segment 13 operation 5 5 599 g9 500 |Hz| o | oo | x| x| x| o]
frequency setting
” -
06-14 |.>cement 14 operation 1y 5, 599 g 500 |[Hz| 0ol o] o | x| x| x| o]l =
frequency setting
m -
06-15 |.ocement 15 operation 1y 599 g9 500 |Hz| o | o | o | X | X | X | o =
frequency setting
06-16 [rcement 0 operation s <60 o 0 | s|lololo| x| x| x]ol=
time setting
06-17 [2egment 1 operation —, <64 o 0 | s|]o|lolo| x| x| x] o] =
time setting
06-18 [oegment 2 operation —, <60 o 0 | s|ololo| x| x| x]ol=
time setting
06-19 [>egment 3 operation —y <60 o 0 | s|]o|lolo| x| x| x| o] =
time setting
06-20 [>egment 4 operation 1 ¢4 o 0 | s|lo|lolo|x|x]|x]|o]m=
time setting
06-21 [>egment S operation g <6 ¢ 0 | s|oflo|lo| x| x|x]|ol]l=
time setting
06-22 [>egment 6 operation —, 64 o 0 | s|]o|lolo| x| x| x| o] =
time setting
06-23 [>egment 7 operation s <600 o 0 | s|olo]o|lx|x|x]|ol=
time setting
06-24 [2cgment 8 operation —y 64 o 0 | s|]o|lolo| x| x| x| o] =
time setting
06-25 [>egment 9 operation 1 o 64 o 0 | s|lo|lolo|x|x]|x]|o]m=
time setting
06-26 [>cement 10 operation 1, 64 o 0 | s|]o|lolo| x| x| x] o] =
time setting
06-27 [>egment 11 operation ) o ¢4 o 0 | s|lo|lolo|x|x]|x]|o]m=
time setting
06-28 [>eement 12 operation 5 <60 o 00 | s|olo]lo|lx|x|x]|ol=
time setting
06-29 [>egment 13 operation 1, 64 o 0 | s|]o|lolo| x| x| x] o] =
time setting
06-30 [>egment 14 operation ) o ¢4 o 0 | s|lo|lolol|x|x|x] o] =
time setting
06-31 [2cgment 15 operation y 64 o 0 | s|]o|lolo| x| x| x| o] =
time setting
06-32 S'egm?nt 0 oper.atlon 0: Stop  1: Forward operation 0 ) o o o % X % o
direction selection Reverse
06-33 S_egm?nt 1 oper.atlon 0: Stop  1: Forward operation 0 ) o o o X X X o
direction selection Reverse
06-34 S'egmfant 2 operation 0: Stop  1: Forward operation 0 ) o o o % X % o
direction selection Reverse
06-35 S_egm?nt 3 oper.atlon 0: Stop  1: Forward operation 0 ) o o o % X % o
direction selection Reverse
06-36 S'egmfant 4 operation 0: Stop  1: Forward operation 0 ) o o o X X X o
direction selection Reverse
06-37 S'egm?nt 5 oper.atlon 0: Stop  1: Forward operation 0 ) o o o % X % o
direction selection Reverse
06-38 S_egm_ent 6 operation 0: Stop  1: Forward operation 0 ) o o o X X X o
direction selection Reverse
06-39 S.egm.ent 7 oper.atlon 0: Stop  1: Forward operation 0 ) o o o X X X o
direction selection Reverse
06-40 S.egm.ent 8 operation 0: Stop  1: Forward operation 0 ) o o o X X X o
direction selection Reverse
06-41 Sfegmgnt 9 operation 0: Stop  1: Forward operation 0 ) o o o X X X o
direction selection Reverse
06-42 S.egm.ent 10 operation 0: Stop  1: Forward operation 0 ) o o o X X o
direction selection Reverse
06-43 [Segment 11 operation |0: Stop  1: Forward operation 0 -
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Group 06 automatic operation function group

Control mode ﬂs’
Code Parameter name Scope l::;:gg Unit — e é
V/F +PG SLV | SV sv | sLv SLV2 | <«
direction selection Reverse
06-44 S.egrn.ent 12 operation 0: Stop  1: Forward operation 0 ) o o o X X X o
direction selection Reverse
06-45 Sggmgnt 13 op?ratlon 0: Stop  1: Forward operation 0 ) o o o X X X o
direction selection Reverse
06-46 S.egrn.ent 14 operation 0: Stop  1: Forward operation 0 ) o o o X X X o
direction selection Reverse
06-47 Sggmgnt 15 op?ratlon 0: Stop  1: Forward operation 0 ) o o o X X X o
direction selection Reverse
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Group 07 operation stop function group

Factory Control mode
Code Parameter name Scope . Unit V/F PM | PM Attribute)
settings V/F +PG SLV | SV sv | sLv SLV2
0: Instantaneously stop and
07-00 Instantaneou_sly stop and [restart invalid 0 ) 0 0 0 0 % 0 0
restart selection 1: Instantaneously stop and
restart effective
07-01 [ HOMANCTESELIESATt 15700 o|s|o|lo|lo|lo|lo]o]o
07-02 [Automatic reset restart 010 0 B 0 0 0 0 0 0 0
count
07-03 Reserved
0: When the external operation
command is valid, start directly
07-04 Start directly after power [after power is supplied : | ) 0 0 0 0 0 0 0
on 1: When external operation
command is valid, do not start
directly after power is supplied
07-05 Start delay directly after 1.0~300.0 35 s o o
ower on
07-06 |Brake start frequency 0.0~10.0 0.5 Hz (0] (0]
DC brake current o
07-07 ihreshold 0~100 50 % X X 0}
07-08 ?tgpbrak‘“g time during 5 55.100.00 050 s |olo|lo|o]o|o]|o
0: Decelerate to stop (0] (0]
. 1: Free-run stop 0} O
07-09 [Stop mode selection 0 - (0] (0] (0] (0] o
2: Full-range DC brake stop X X
3: Free-run stop with timer (0] (0]
07-10 Reserved
07-11 Reserved
07-12 Reserved
07-13 Low voltage detection 200V models: 150~300 190 v 0 0 0 0 0 0 0
threshold 400V models: 250~600 380
07-14 |Pre-excitation time 0.00~10.00 2.00 s X X (0] X X X X
07-15 |Pre-excitation threshold [50~200 100 % X X (0] X X X X
07-16 < Proking time during 5 g0..199,09 00| s |o|lo|lo|lo|lo]o]o
07-17 Reserved
07-18 [Minimum cut-off time  0.1~5.0 - Sec (0] (0] (0] (0] X (0] (0]
07-19 |Direction seeking current [0~100 50 % (0] X (0] X X X (0]
07-20 |Speed seeking current  [0~100 20 % (0] X (0] X X X (0]
07-21 g'rf:d seeking integral -, | 100 20 [Sec | O | X | O | X | X | x| oO
07-22 [Speed seeking delay time [0.0~20.0 0.2 Sec (0] (0] (0] (0] (0] X (0]
07-23 |Voltage recovery time  [0.1~5.0 2.0 Sec (¢} 0} (¢} X X X o
07-24 Reserved
07-25 - voltage detection g 50, 1 g 002 |see| 0|0 | O] O0]O]|oO]|oO
SLV selection of Starting 0: Speed Seeking start
07-26 jmethod after free-run 0 - X X (0] X X X X
Sto 1: Normal start
P
SLV start method 0: Speed seeking start
07-27 |selection after 0 - X X (0] X X X X
. 1: Normal start
malfunction
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Group 07 operation stop function group

Factory Control mode
Code Parameter name Scope . Unit V/F PM | PM Attribute)
settings V/F +PG SLV SV SV SLV SLV2
Start method selection  [0: Speed seeking start
07-28 after cut-off 1: Normal start 0 ) o X 0 X X X 0
. 0: Not allowed to start during
Operation command he process
07-29 |selection during DC P , 0 - olo | x| x| x| x|x
. 1: Allowed to start during the
braking
rocess
07-30 Low \_loltage threshold  |0: lnv‘ahd 0 ) 0 0 0 0 0 0 0
selection 1: Valid
™ -
07-31 [ oW voltage operation 5 4 599 g9 1000 Hz | X | x | x| o | o ]| x| x
frequency
0: Invalid
Speed seeking mode 1: Model: Execute Speed
07-32 selection seeking once after power on 0 B 0 0 0 0 X 0 X
2: Mode2: Execute speed
seeking every time
) 0: Motor maximum output
07-33 Speed seeking st'art frequency 0 ) o o o o X X X
frequency selection
1: Frequency command
07-34 [Phort-circuit brake time 5 5 4 09 000 | Sec | X | X | X | x| x| o x | Netest
while starting
07-35 [nort-eircuit brake time ) 4614 g9 050 | Sec | X | x | x| x| x| o] x | Notes
while stopping
07-36 [Phort-circuit brake 0.0~200.0 1000 % | x | x| x| x| X | o X |Netet
current limit
07-37
~ Reserved
07-41
07-42 |Voltage limit gain 0.0~50.0 0 % X X Note2
07-43 ["M speed seeking short- {5 ;4 09 0.00 | Sec | X X | X | X | 0| X | New3
circuit brake time
07-44 [PM speed seeking DC 1, 4410 g9 000 | Sec | X | x | x| x| x| o] x | N3
brake time
. . 0: Valid
07-45 [STP2 function selection - 0 - (0] (0] (0] (0] (0] (0] (0] Nete4
1: Invalid
07-46 Eﬁilmectlon eurrent —y_150 w0 | % | o| x| x| x| X | X | X |Netes
L 0: Invalid
07-47 Et/' ngid X)‘;thg 1: Mode 1 0 - X | x| x| x| X | 0| X | Netes
4 Y 2: Mode 2

Note: 07-13 low voltage detection threshold 440V models need to select and set the 07-30 low voltage threshold as valid, and
then adjust the lower limit to 250V.

This applies to elevator function with EPS system (Emergency power supply) use.
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Group 08 protection function group

o sy Control mode
Code | Parameter name Scope . Unit V/F PM | PM Attribute
settings V/F +PG SLV | SV sv | sLv SLV2
xxx0b: Stall prevention
effective during acceleration
xxx1b: Stall prevention
ineffective during acceleration
xx0xb: Stall prevention
effective during deceleration
xx1xb: Stall prevention
ineffective during deceleration
08-00 Stall prevention xOxxb_: Stall _preventior} 0000b ) 0 0 o 0 0 o) o)
function leffective during operation
x 1xxb: Stall prevention
ineffective during operation
0xxxb: Stall prevention during
operation is in accordance with
stage one deceleration time
Ixxxb: Stall prevention during
operation is in accordance with|
stage two deceleration time
08-01 [Aocelerationsstall Ty 5q, 150 % | o|lo|o|x|x]o]|o
revention threshold
08-02 Decelergtion stall 200V: 330V~410V 385V v 0 0 0 0 X 0 0
prevention threshold 400V: 660V~820V 770V
Stall prevention
08-03 [threshold during 30~200 160 % ¢} ¢} X X X X (0}
operation
08-04 Reserved
xxx0b: Motor overload
ineffective
xxx1b: Motor overload
effective
xx0xb: Motor overload cold
Motor overload start
08-05 {(OL1)protection  [xX1xb: Motor overload hot 0001b . olo|lo]o|]ol|lolo
selection start
xOxxb: Standard motor
x 1xxb: Variable frequency
motor
0xxxb: Reserved
Ixxxb: Reserved
Overload (OL1) O.rOStt;;t)i g;nput after overload
08-06 [protection action start— - - 0 - o o 0} o o O O
method 1: Continue oper'atlon after
overload protection
0: Motor overload (OL1)
IMotor overload rotection 0
08-07 [(OLI) protection |+ Motor overload (OL1) 0 -l o|o| o] o] o] o] 0[Nt
threshold rotection 1
2: Motor overload (OL1)
rotection 2
IAutomatic voltage  |0: Valid
08-08 [regulation function ) 0 - (0] (0] (0] (0] (0] (0] (0]
(AVR) : Invalid
08-09 [lputphase loss —0: Invalid 0 ~lo|lo|lo|lo]o|o]o
protection selection |1: Valid
08-10 Output.phase los.s 0: Iancllid 0 ) o o o o o o o
protection selection |1: Valid
08-11 Reserved
08-12 STO guto reset 0: Invtcllid 0 ) 0 0 o 0 0 o o
selection 1: Valid
08-13 Overtf)rque detection |1: Valid : : 0 ) o o o o o o o
selection 1: Detection begins after
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Group 08 protection function group

o sy Control mode
Code | Parameter name Scope . Unit V/F PM | PM Attribute
settings V/F +PG SLV | SV sv | sLv SLV2
IReserved reaching set frequency
2: Detection during operation
0: Deceleration stop after
detection
Overtorque action  |1* Display warning and
08-14 selection continue operation after 0 - 0 0 0 0 0 0 0
detection
2: Free-run stop after detection
0815 [Overtorque detection y 55, 150 % | o|lo|lo|]o]|]o]o]o
threshold
08-16 Sg;”"rq“e detectionly 10,0 0.1 sc| olo|o|lo]|o|lo]|o
0: Undertorque detection
ineffective
08-17 gndeﬁorque{ i 1: Detection begins after 0 - 0 0 0 0 0 0 0
etection selection reaching set frequency
2: Detection during operation
0: Deceleration stop after
detection
Undertorque action |1: Display warning and
08-18 selection continue operation after 0 - 0 0 0 0 0 0 0
detection
2: Free-run stop after detection
[Undertorque o
08-19 detection threshold 0~300 30 & 0 0 © 0 o 0 0
08-20 [Jndertorque 0.0~10.0 0.1 Sec | 0Ol ol o] o0o| O] O] O
detection time
0821 [Aecelerationstall =y 4, 50 % | o|lo|o|x]|x]olo
revention limit
08-22 [Operationstall 1, 5, 10 [ms|o|lo|o|x]|x]o]lo
detection time
i i 0: Invalid
08-23 Grounding .fa1lure nV?l 1 0 ) o o o o o o o
(GF) selection 1: Valid
0: Decelerate to stop
08-24 Exterqal fault . 1: Free-run stop 0 - o o 0} O o O O
operation selection
2: Continues operation
0: Detection upon power-on
External fault - - -
08-25 |1 otection selection |1 Detection active only during 0 - o o o o Y] ] ]
operation
08-26
~ Reserved
08-29
i 0: Decelerate to st
08-30 Safety function ecelerate to stop 0 ) 0 0 o 0 0 0 o
selection 1: Free-run stop
08-31
~ Reserved
08-34
0: Invalid
1: Decelerate to st
0835 Motor_ overheat fault ecelerate to stop 0 ) 0 0 o 0 0 0 o
selection 2: Free-run stop
3: Continue operating
08-36 | LC input filter timey) 55 5 5 200 [Sece| 0| 0| o] o]o| o] o
constant
0: Start during operation
08-37 |Fan control function |1 AIWays start 02 ololo]|lo|lol|lo]|o
2: Start during high
temperature (note)
08-38 |Fan close delay time [0~600 60 sec O O O O
0839 [Motoroverheat ) 55, 60 sc | 0Ol olo|o]o|lo]|o
rotection delay time
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Group 08 protection function group

o sy Control mode
Code | Parameter name Scope . Unit V/F PM | PM Attribute
settings V/F +PG SLV SV sv | sLv SLV2
Motor 2 acceleration
08-40 [stall prevention 20~200 150 % (0] (0] X X X X (0]
threshold
08-41 [Motor 2 acceleration |, 50 % | o]lo | x| x| x| x| o
stall prevention limit
08-42 [LTC protection o 6 gy 0.7 vio|lo]o]|o o] o
threshold
08-43 [PTC reset threshold 10.1~10.0V 0.3 \% (6] (6] (0] (6] (6] (0] (0]
08-44 | 1€ warning 0.1~10.0V 0.5 vio|lo]o]|o o] o
threshold
08-45 Reserved
Over-temperature o
08-46 protection threshold 0~254 0 C 0 0 0 0 0 0 0
08-47 [OVer-temperature, o, 0 «c|lo|lo|lo|]o|o|o]o
reset threshold
08-48 [Fire mode selection |oinvalid 0 - olo|lo|lo|ol|lo]| o
1: Valid
08.49 Fire mode digital 0: Powe.r failure reset 0 ) o 0 0 0 0 0 0
input type 1: Terminal removal reset
Fire mode digital XXX0B: S6 A contact
08-50 terminal status IXXX1B: S6 B contact 0000b } 0 0 0 0 0 0 0
IFire mode motor 0: Fire mode operation
08-51 [rotation speed 1: PID frequency command 0 - (0] (0] (0] (0] (0] (0] (0]
selection 2: AI2 frequency command
08-52 [Fire mode motor 1y ;44 0 10000 | % | o | ol o | o| o] o] o
rotation speed
[Fire mode PID N
08-53 detection threshold 0~100 0 % 0 0 0 0 0 0 0
08-54 [[re mode PID 0~10.0 1.0 s olo|lo]|lo|lo]|]o]|o
disconnection delay
Fire mode PID (1)f gﬁ?iﬁiﬁ ese(:,ed (08-52)
08-55 [disconnection action [ p' 1 - (6] (6] (0] (6] (6] (0] (0]
election 2: Motor 1 maximum
frequency (01-02)
Fire mode AI2 type o
08-56 Jetection threshold 0.0~100.0 80.0 % (0] (0] (0] (0] (0] (0] (0]
08-57 [Fire mode Al2mode jo 1 1.0 s |olo|lo]lo|o]|olo
disconnection delay
[Fire mode AI2 mode (1) gﬁrr?tsp ced 1(0852)
08-58 |disconnection action o 11OCC SP s.se - 1 - (0] (0] (0] (0] (@) (0] (0]
selection 2: Motor 1 maximum
frequency (01-02)
08-59 F}re mode motor 0: Forward 0 )
direction 1: Reverse
08-60 [Fire mode password [0~65534 0 - (0] (0] (0] O O O O
i 0: Invalid
08-61 Capacnor . an1 i 0 )
maintenance setting [1: Valid
0:E710 Keypad
08-64 [Keypad selection 1:T310 Keypad 0 - (0] (0] (0] (0] (0] 0} 0}
2:A510S Keypad
08-65 [Coolingfan 1y 4999 0 - olo|lo]o]|]o|olo
imaintenance setting
08-66 || OBT maintenance |, | <, 0 - |lolo|lo]lo|lo]ol]o
setting
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Group 09 communication function group

Control mode
Code | Parameter name Scope Factory ;¢ V/F PM | PM Attribute
settings V/F +PG SLV | SV sv | sLv SLV2
[nverter
09-00 |communication 1~31 1 - O O 0} 0} (0} O O *3
station
icati 0: MODBUS
09-0] |Communication — 0 olo|lo]o|lo]|]o]|o *3
mode selection 3: PUMP parallel communication
0:1200
1:2400
i ission [2:4800
09-02 Serial transmission 4 ) o o o o o o o 3
speed setting (bps) [3:9600
4:19200
5:38400
) ) 0: 1 Stop bit
09-03 [Stop bit selection - 0 - (0] (0] (0] (0] (0] (0] (0] *3
1: 2 Stop bit
0: No parity
09-04 |Parity bit selection [1: Even parity bit selection 0 - (0] (0] (0] (0] (0] (0] (0] *3
2: Odd parity selection
icati 0: 8-bit data
09-05 |Communication 0 - olo|lo|lo|]o]|o]|o *3
data bit selection |{: 7-bit data
Communication
09-06 [abnormality 0.0~25.5 0.0 S ¢} ¢} 0} 0} 0} (¢} (¢} *3
detection time
0: Decelerates to stop using
deceleration time 1 after
communication failure
1: Free-run stop after communication
. failure
09-07 |Fault stop selection - 3 - (0] (0] (0] (0] (0] o o *3
2: Decelerates to stop using
deceleration time 2 after
communication failure
3: Continues operation after
communication failure
Communication
09-08 |[fault tolerance 1~20 1 - (0] (0] (0] (0] (0] (0] (0] *3
count
09-09 [Wait time 5~65 5 ms O O 0} 0} o o o *3
09-10 Reserved
IBluetooth 0: Invalid
09-11 |communication . 0 - (0] (0] (0] (0] (0] (0] (0]
. 1: Valid
selection
Comml}nication 0: Communication expansion card /
expansion card PG Card both Invalid
selection (Framel [ — - 0 - o o o o o o o
09-15 1: Communication expansion
has no R
L card : Valid
communication
expansion card)  [2- IN7-PG L Card:Valid 0 (¢} O 0} 0} o (¢} (¢}

*3 09 group not affected by 13-08 initialization.
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Group 10 PID function group

Code |  Paramet s Factory| ;¢ T B R Attribut
ode arameter name cope . ni ribute
settings V/F PG SLV | SV sv | sLv SLV2
0: Assigned by PUMP
function target (see Group
23)
1: Assigned via All
2: Assigned via AI2
10-00 PID target value source [3: Ass%gned v%a pulse input 1 ) o o o o o o o
setting 4: Assigned via parameter
10-02
5: Reserved
6: Frequency command
(00-05)
8: Assigned via panel VR
1: Assigned via All
10-01 [PID feedback value o0 i AL 2 - |lolo|lo]o|lo]|o]lo
source setting
3: Assigned via pulse input
10-02 [PID target value 0.00~100.00 0.00 % 0 0 0 0 ¢] ¢ ¢ *1
xxx0b: PID invalid
xxx1b: PID valid
xx0xb: PID positive
characteristic
xx1xb: PID negative
characteristic
10-03 |PID control mode x0xxb: PID error value D | 0000b - (0] (0] (0] (0] (0] (0] (0]
control
x 1xxb: PID feedback
value D control
0xxxb: PID output
Ixxxb: PID output +
frequency command
10-04 [Feedback gain 0.01~10.00 1.00 - 0 0 0 0 ¢ ¢] ¢] *1
10-05 |Proportional gain (P) 0.00~10.00 1.00 - (0] (6] (0] (6] O O O *1
10-06 |Integral time (I) 0.00~100.00 1.00 S o) O o o o o o *1
10-07 [Derivative time (D) 0.00~10.00 0.00 S 0 0 0 0 ¢] ¢] ¢] *1
10-08 JAIl frequency limit 0.00~599.00 0 Hz 0} O O O O O O Note 2
10-09 |PID bias voltage -100.0~100.0 0 % o) O O O o o o *1
10-10 [PID output delay time  0.00~10.00 0.00 S 0 0 0 0 ¢ ¢ ¢ *1
0: Invalid
10-11 [F1D feedback _ |1 Warning 0 - o|lo|o|o|o|o]o
disconnection detection -
2: Failure
PID feedback
10-12 |disconnection detection [0~100 0 % (0] o o o (¢} (¢} (¢}
threshold
PID feedback
10-13 [(disconnection detection [0.0~10.0 1.0 s 0} (¢} o (¢} o o o
time
10-14 |PID integral limit 0.0~100.0 100.0 % o) O O O o o o *1
10-15 [PID change mode 0~2 0 - 0} 0 0 0 O O O Neote2
*1
10-16 |PID change scale 0~100 100 % 0} o o O o o o Note2
10-17 | DI sleep start 0.00~599.00 000 |Hz| o | o | o] o] o] oo
frequency
10-18 |PID sleep delay time 0.0~255.5 0.0 s 0] (0] O O O O O
10-19 [ ID wake-up start -y 50, 599 g 000 |H2| 0| 0| O0o]|oO0|oO]|oO]|oO
frequency
10-20 |PID wake-up delay time [0.0~255.5 0.0 s 0] (0] O O O O O
10-21 Reserved
10-22 [PIPVPID2 frequency o o0, 599 g 00 |Hz| 0| 0o ]| o] o|o|o]|o
switching point
10-23 [PID output limit 0.00~100.0 100.0 % o) 0 0 0 0 0 O *1
10-24 [PID output gain 0.0~25.0 1.0 - o) O O O O O O
10-25 PID reverse output 0: Reverse output not 0 ) o o o o o o o
selection allowed
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Group 10 PID function group

o sy Control mode
Code Parameter name Scope . Unit V/F PM | PM Attribute]
settings V/F PG SLV | SV sv | sLv SLV2
1: Reverse output allowed
PID target
10-26 [acceleration/deceleration [0.0~25.5 0.0 s (0] (0] (0] (0] O O O
time
10-27 [ID feedback display 5 g999 0 - lolo|lo|lo|lo]|o]o
bias voltage
10-28 Reserved
0: Invalid
10-29 |PID sleep selection 1: Valid 1 - (0] (6] (6] (6] (6] (6] (6]
2: Set by DI
10-30 [PID target upper limit 0.0 ~ 100.0 100.0 % o) O O O O O O
10-31 |PID target lower limit (0.0 ~ 100.0 0.0 % (0] [6) [6) [6) (@) (@) (@)
10-32 Reserved
10-33 [[1D feedback maximum |y 599 99 | - | o|lolo]|lo|lo]|olo
10-34 [PID decimal width 0 ~4 1 o) O O O O O O
0 : %
1 : FPM
2 . CFM
3 . SPI
4 . GPH
5 . GPM
6 . IN
7 . FT
8 /s
9 . /m
10 : /h
11 : °F
10-35 |PID unit 12 : inW 0 0} (¢} (0] (0] (0] (e] (e] *7
13 : HP
14 . m/s
15 : MPM
16 : CMM
17 : W
18 : KW
19 :m
20 : °C
21 : RPM
22 . Bar
23 : Pa
24 . KPa
PID2 proportional gain| *1
10-36 ) 0.00~10.00 3.00 - o (0] (0] (0] (0] (0] (0] Note2
%
10-37 [PID2 integral time (I) 0.00~100.00 0.50 Sec (0] (0] (0] (0] (0] (0] (0] N ! .
*
10-38 [PID2 derivative time (D) [0.00~10.00 0.00 Sec o (0] (0] (0] (0] (¢} (¢} N ! )
” - -
10-39 [ PID disconnection 5 5 599 g9 30.00 | Hz
output frequency setting
10-40 [PID forced sleep 0: Invalid 0 -
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Group 10 PID function group

o sy Control mode
Code Parameter name Scope settings Unit V/F :gg sLv | sv 1;1:7/[ ;’LIXII SLV2 Attribute]
frequgncy operation 1: Valid
selection
10-41 [PID mode switch 0 General PID 0 - o]l ol o] 0| 0| 0| 0Ntz
1:D-type PID
10-42
~ Reserved
10-46
10-47 [Proportional gain 3 (P) 0.00~10.00 1.00 0] o o o O (6] O Note 4
10-48 |Integral time 3 (I) 0.00~100.00 1.00 Sec o) 0 0 0 [¢] [¢] [¢] Note4
10-49 [Derivative time 3 (D)  |0.00~10.00 0.00 Sec o) 0 0 0 [¢] [¢] [¢] Note4
Group 11 auxiliary function group
T Control mode
Code Parameter name Scope settings Unit V/F XP{E sLv | sv 1;1:7/[ ;’LIT;[, SLV2 Attribute
0: Allow forward and
Motor direction locki reverse rotation
11-00 [ "0 UECHON TOCKIME I} Only allow forward 0 -lolo|lo|lo|o|o]|o
command
2: Only allow reverse
rotation
11-01 [Carrier frequency 2~16: 2~16KHz 4 - (0] (0] (0] (0] (0] (0] (0]
Soft modulati 0: Invalid
11-02 >0 TOSWAton 1: Soft modulation I 0 -lo]Jo|lo|lo|o]o]o
selection -
2: Soft modulation 2
|Automatic carrier 0: Invalid
11-03 reduction selection 1: Valid 0 ) © 0 X X X X 0
1104 [AccelerationstartS g 0 5 5, 02 | s |olo|lo|lo|o|o]o
curve time setting
1105 [Accelerationend § g o 5 5, 020 | s |o |l o] o] o|o]|] o] o
curve time setting
11-06 [DecelerationstartS 5 5 5 02 | s |olo|lo|lo|o|o]o
curve time setting
11-07 [Decelerationend § -, 5 5 59 020 | s |o]lo|o]|o]|]o]|o]fo
curve time setting
11-08 [Jump frequency 1 0.0~599.0 0.0 Hz 0] (0] (0] 0] (6] O o)
11-09 PJump frequency 2 0.0~599.0 0.0 Hz 0 0 0 0 ¢ ¢ 0
11-10 [Jump frequency 3 0.0~599.0 0.0 Hz 0] (0] (0] 0] O O o)
11-11 PJump frequency width 0.0~25.5 1.0 Hz 0 0 0 0 ¢ ¢ 0
11-12 gﬁ?ﬁual CNCTEY=SavIng o100 80 % | o] o | x| x| x| x|Xx
11-13 [Automatic return time |0~120 60 Sec (0] (0] (0] (0] (6] (6] (0] *1
11-14
~ Reserved
11-17
11-1g [Vanual energy-saving |,  sqq 000 | Hz | o | o | X | x | x | x | X
frequency
0: Automatic energy-
11-19 Aut‘omatlc energy- saving meffectwe 0 ) 0 % % X % % %
saving function 1: Automatic energy-
saving effective
110 [utomatic energy- o 5 40 |ms | 0| x| x| x| x|x]x
saving filter time
Energy-saving
11-21 Jadjustment voltage 0~100 100 % 0} X X X X X X
upper limit
1122 [onergy-saving 0~5000 20 |ms| O | X | X | X | X | X | X *1
adjustment time
11-23 |[hergy-saving detection|, ;4 10 % | o | x| x| x| x| x| x
threshold
114 [Automatic energy- o 40655 34 (Note 4) : o x| x| x| x| x|x
saving coefficient
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Group 11 auxiliary function group

T Control mode
Code Parameter name Scope . Unit V/F PM | PM Attribute
settings V/F PG SLV | SV sv | sLv SLV2
11-25
11-26 Reserved
11-27
118 [Over-voltage prevention); w00 | % o] o | x| x| x|x]|Xx
2 frequency gain
lAutomatic output 0: Invalid
11-29 |[frequency reduction 0 - 0} X X X X X 0}
selection 1: Valid
11-30
11-31 Reserved
11-32
1133 DO volage fillernise g 11,9 01 |vae|l oo | x| x| x| x| x| =
11-34 gtcev"“age filter drop 5 1 10,0 50 |vae| o | o | x| x| x| x| x| =
1135 D€ voltage filterdead o o, 100 {vie| o | o | x | x | x| x| x| =
zone threshold
1136 [QVer-voltage preventiony 554 1 099 0050 | - | oo | x| x| x| x| x| =
frequency gain
**QOver-voltage
11-37 [prevention frequency [¥0.00~599.00 5.00 Hz (0] (0] X X X X X
limit
Over-voltage preventionf200V: 200~400V 300
11-38 |deceleration start L100V: 400800V 700 v (0] (0] X X X X X
voltage
Over-voltage prevention[200V: 300~400V 350
11-39 |deceleration stop 100V: 600~800V 750 v (0] (0] X X X X X
voltage
0: Invalid
1: Over-voltage
revention mode 1
Over-voltage preventionzz Over.-voltage
11-40 . prevention mode 2 0 - (0] (0] X X X X X
selection
3: Over-voltage
revention mode 3
4: Over-voltage
revention mode 4
0: When reference
frequency is lost,
Reference frequency deceleration stops
11-41 . . 1: When reference 0 - o (0] (0] (0] (0] (0] (0]
loss detection selection .
frequency is lost,
operate according to
the setting of 11-42
Frequency command
11-42  [when the reference 0.0~100.0 80.0 % (0] (0] (0] (0] (¢} (¢} 0}
frequency is lost
11-43 Lock frequency during 0.0-599.0 0.0 q
- .0~599. . z 0} O o 0} o o o
startup
1144 prart-Up Frequency g 4 14 0 | s|o]lo|lo|lo]o]ol]lo
IHold Time
1145 |mock frequency when g o 599 00 |Hz| O | 0o | O | O] O]| O] oO
stopped
1146 |-Ocktime of frequency |y o 14 0.0 s |olo|]o]|]o|lo]|]o]|o
when stopped
11-47 |KEB deceleration time [0.0~25.5 0.0 s 0] (0] X X X X (0] *1
KEB detection 200V: 190~210 200
11-48 threshold 400V: 380~420 400 v o 0 X X X X 0
11-49 |Zero servo gain 0.01~5.00 1.00 - X X X 0} O X X
11-50 |Zero servo count 0~4096 12 - X X X 0] (6] X X
0: Zero speed DC brake
Zero speed brake ineffective
1-31 selection 1: Zero speed DC brake 0 ) © X X X X X ©
effective
11-52 |Droop control threshold |0.0~100.0% 0.0 % X X O 0} O O X *1
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Group 11 auxiliary function group

T Control mode
Code Parameter name Scope . Unit V/F PM | PM Attribute
settings V/F +PG SLV [ SV sv | sLv SLV2
Note-4) Note-4)
- - o (¢} *
11-53 |Droop control delay 0.01~2.00 0.2 S X X Noted) (0] (6] Noted) X 1
0: Do not clear cumulative]
11-54 [Cumulative energy _enerey . 0 - o| o 0 o| o 0 0 *]
initialization 1: Clear cumulative
energy
0: When the operation
command is not
provided by the
operator, the stop
11-55 [STOP button selection | Cutton is ineffective 1 - lo|lo|lo|lo|lo|o]|o
1: When the operation
command is not
provided by the
operator, the stop
button is effective
0: When the operator
UP/DOWN is effective,
ENTER must be
pressed after modifying
the frequency in order
11-56 [UP/DOWN selection | lorit to become o | -]olo]lo]lo]lo]ol]o
effective
1: When the operator
UP/DOWN is effective,
the frequency is
effective immediately
after it is modified
11-57 Reserved
11-58 Record reference 0: Invglld 0 ) o o o o o o o *1
frequency 1: Valid
11-59 [|Prevent oscillation gain [0.00~2.50 * (0] (0] X X X X (0]
1160 [ revent oscillation ;45 + % |lo|o|x|x|x]|x]o
upper limit
11-61 Prevent oscillation time 0-100 0 o o % X % % o
arameter
Prevent oscillation 0: Mode 1
11-62 lection 1: Mode 2 2 - 0} o X X X X (¢}
peiectio 2: Mode 3
11-63 Strong magnetic 0: Invglld 1 ) X % o o % % X
selection 1: Valid
1.4 [hocelerationrate g 10, o | - lo | x| x|x|x]|x]|o
ladjustment gain
Target main circuit 200V: 200V~400V 370
165 10 ltage 400V: 400V~800V a0 | | O X XXX xX]O
Modulation mode -
11-66 |switching starting 6.00~60.00 20 Hz 0} (¢} (¢} 0} X o o
Note2
frequency
1167 [oftmodulation 2y 1544 o |H2| x| x| 0] o] 0| 0] X |Nete2
detection range
Soft modulation 2
11-68 |detection starting 6.00~60.00 20 Hz X X O 0} o o X Nete2
frequency
11-69 [Prevent oscillation gain |0.00~200.00 2.00 % o) O X X X X X Note-+
1170 [Prevent oscillation 5 1 140,00 500 | % | o o | X | X | X | X | X | Notet
upper limit
171 [Prevent oscillation time y 500 00 [ms | 0] 0| X | X | X | X | X |Notet
constant
1172 [Prevent oscillation gain fg o, 344 g 200 |Hz | O | o | X | X | X | X | X | Netet
switching frequency 1
11-73 |Prevent oscillation gain |0.01~300.00 7.00 Hz (0] (6] X X X X X Notet
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Group 11 auxiliary function group

T Control mode
Code Parameter name Scope . Unit V/F PM | PM Attribute
settings V/F PG SLV | SV sv | sLv SLV2
switching frequency 2
11-76 [Droop frequency 0.00~599.00 000 | Hz | X | X | o | 0o | o | 0 | X | Netes
threshold 1
11-77 [Proop frequency 0.00~599.00 000 | Hz | X | X | o | o | 0| 0 | X | Notes
threshold 2
11-78 |Droop torque offset 0.00~100.00 0.00 % X X o 0} O O X Note4
0: Forward and reverse
11-79 [FOC/REM panel button|, b . ¢ onrol 0 - lo]lo|lo|lo]lo|lo]|ol| =
selection
1: Local/remote control
0: Allow switching
directly
11-80 Local/remote selection |1: $w1tch1ng Prohlblted 0 i o o o o o o 0
imode during operation
2: Stop operation after
switching
11-81 [OVP4 threshold (%) 1.00~2.00 1.10 %
11-82 |[OVP4 gain 0~256 64 -

*: Please refer to the descriptions in Appendix One
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Group 12 monitor function grou

Code

Parameter name

Scope

Factory
settings

Control mode

Unit

V/F

V/F
+PG

PM

SLV SV

SV

PM
SLV

SLV2

Attribute

12-00

Display screen selection
(LED)

00000~77777

Starting from the left-most number,
this is the sequence of the screens that
will be displayed after pressing the
IDSP buttons

: No display

: Output current

: Output voltage

DC bus voltage

: Heatsink temperature*

: PID feedback

: All value

: AI2 value

00321
(Note 4)

*1
*6

12-01

PID feedback display mode
(LED)

value (xxx)

: Use integers to display the feedback

1: Use one decimal place to show the
feedback value (xx.x)

2: Use two decimal places to show the
feedback value (x.xx)

*6

12-02

PID feedback display unit
setting (LED)

0: xxxxx (no unit)

1: xxxPb (pressure)

2: xxxFL (flow rate)

*6

12-03

Linear speed display (LED)

0~60000

1500/
1800

RPM

*6

12-04

Linear speed display mode
(LED)

0: Display inverter output frequency

1: Use integers to display the linear
speed (xxxxX)

2: Use 1 decimal place to display the
linear speed (XXXX.X)

3: Use 2 decimal places to display the
linear speed (XXX.XX)

4: Use 3 decimal places to display the
linear speed (XX.XXX)

*6

12-05

Display the digital
input/output terminal status
(LED/LCD)

The LED display is as follows
IWhen there is no input/output

Correspondence when there is
input/output
S1 52535485 S6S7

B
bian

(

)

N\ J

R

=

1 DO1 DO2

o
=

C

The LCD display is as follows
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Group 12 monitor function grou

Control mode

D
Factory . 2
Code Parameter name Scope 5 Unit V/F PM | PM =
settings V/F PG SLV | SV sv | sLv SLV2 E
o[ o[ 0| 0 0] o] o] o] of of of 0 ?igfggs
’& Input Terminal(S7)
Input Terminal(S6)
L Input Terminal(S5)
L Input Terminal(S4)
t—————  Input Terminal(S3)
L InputTerminal(S2)
L InputTerminal(S1)
Output Terminal(PLC)
Output Terminal(DO2)
Output Terminal(DO1)
Output Terminal(RY1)
12-06
~ Reserved
12-10
12-11 Output current during Displays t_he output current during the ) A o o o o o o o
current failure current failure
12-12 Output vqltage during IDisplays t.he output voltage during the ) v o o o o o o o
current failure current failure
12-13 Output frc?quency during  [Displays the Qutput frequency during ) Hz o o o o o o o
current failure the current failure
12-14 DC voltage during current |Displays t'he DC voltage during the ) v o o o o o o o
failure current failure
12-15 Freguency command Dlsplays the frequen;y command ) Hz o o o o o o o
during current failure during the current failure
IWhen the LED enters this parameter,
12-16 [Frequency command only monitor frequency commands are - Hz (0] (0] (0] (0] (0] (0] (0]
allowed
12-17 [Output frequency Displays the current output frequency - Hz [ O O O O o) o) o)
12-18 |Output current IDisplays the current output current - A (0] (0] (6] O (0] (0] (0]
12-19 [Output voltage Displays the current output voltage - \Y O O O O o) o) O
12-20 |DC voltage (Vdc) IDisplays the current DC voltage - \ (0] (0] (0] O (0] (0] (0]
12-21 |Output power (kw) IDisplays the current output power - kW] O (0] (0] O (0] (0] (0]
Displays the current motor speed
In VF/SLV mode
imotor speed = output frequency x
120
Motor number of poles
12-22 Motor speed (rpm) [n PG/SV/PMSV mode, the motor B mpmf O 0 0 0 0 0 0
speed is calculated based on the
feedback frequency
(The maximum limit of motor speed
(rpm) is 65535)
1223 [Output power factor (Pfo) [ SP12YS the current output power - |-]o]lo]lo|lo]|lo|o]|o
IDisplays the control mode
0: VF 1: PG
12-24 [Control mode 2: SLV3: SV - - o o o (¢} 0} 0} 0}
4: PSV  5: PMSLV
6: SLV2
Displays the current All input
- 1 - 0,
12-25 ATl input (-10V corresponds to -100%, 10V 1 OO OO0 0100
corresponds to 100%,)
Displays the current AI2 input
- 1 - 0,
12-26 JAI2 input (OV or 4mA corresponds to 0%, 10V & o o o o © © ©
or 20mA corresponds to 100%)
Displays the current torque command
- _ 0,
12-27 Motor torque (100% corresponds to the motor & X X o 0 © © X
torque)
12-28 |[Motor torque current (Iq)  [Displays the current g-axis current - % X X O O 0} 0} X
12-29 i\;l(;))tor excitation current Displays the current d-axis current - % X X (¢} o 0} 0} X
Displays the deviation amount of the
12-30 |ASR deviation amount speed controller (speed command - - % X (0] X (0] (0] X X

feedback speed)
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Group 12 monitor function grou

Code

Parameter name

Scope

Factory
settings

Control mode

Unit

V/F

V/F
+PG

SLV

SV

PM
SV

PM
SLV

SLV2

Attribute

(100% corresponds to the maximum
frequency set for 01-02)

12-31

Reserved

12-32

ASR output

IDisplays the output value of the speed
controller

(100% corresponds to the maximum
frequency set for 01-02)

%

12-33

PG feedback

Displays the speed feedback value of
the speed controller

(100% corresponds to the maximum
frequency set for 01-02)

%

12-34

PG pulse count

Displays the pulse count of the speed|
controller

IPulse

12-35

Zero servo pulse count

IDisplays the zero speed servo position
error pulse count in SV position mode
(The resolution is four times the 20-27
IPG pulse count)

Pulse

12-36

PID control input

IDisplays the error input of the PID
controller (PID target value - PID
feedback)

(100% corresponds to the maximum
frequency set for 01-02 or 01-16)

%

12-37

PID output

Displays the output of the PID
controller

(100% corresponds to the maximum
frequency set for 01-02 or 01-16)

%

12-38

PID setting

Displays the target value of the PID
controller

(100% corresponds to the maximum
frequency set for 01-02 or 01-16)

%

12-39

PID feedback

IDisplays the feedback value of the PID
controller

(100% corresponds to the maximum
frequency set for 01-02 or 01-16)

%

12-40

Reserved

12-41

Inverter temperature
display

IDisplays the temperature of the
heatsink or IGBT**

*

°C

12-42

RS-485 error code

o[ oj of o o] 0] Of O
|— 1: CRC Error
1: Data length Error

1: Data Function Error
1: Parity Error
1: Overrun Error

1: Framing Error
1: Time out Error

Reserved

4-47




Group 12 monitor function grou

Control mode ©
Factory E
Code Parameter name Scope 5 Unit V/F PM | PM =
settings V/F PG SLV | SV sv | sLv SLV2 E
0[ 0f 0] 0] 0f 0] 0] 0
|I_— 1: Inverter ready
1: During running
1: During zero speed
12-43 |Inverter status 1: During speed agree - - o o o o o o o
1: During fault detection (minor fault)
1: During fault detection (major fault)
Reserved
12-44 |Pulse input frequency Dlsplqys the frequency value of the - Hz (0] (0] (0] (0] o o o
ulse input
12-45 |Recent failure information ]leiiﬁrlzys information on the current - - o o o o o 0} o
12-46 Prevmus'fallure Dllsplays information on the previous ) ) o o o o o o o
information failure
12-47 Prevmus_two failure Dlspla_ys information on the previous ) ) o o o o o o o
information two failures
12-48 Prevmus.three failure D1sp1ay§ information on the previous ) ) o o o o o o o
information three failures
12-49 Prev1ous'four failure IDisplays 1pformat10n on the previous ) ) o o o o o o o
information four failures
Displays the DI/DO status of the
12-50 [PVDO status of the current o, o faiture; the descriptionisthe | - | - | 0 | o [ o | o | o | o | o
failure
same as 12-05
IDisplays the inverter status during the
12-51 [nverter st.atus of the current failure; the description is the - - (0] (0] O o O O 0}
current failure
same as 12-43
12-52 Fault trip .tlme 1 of the IDisplays t_he operation time during the } Hr 0 0 0 0 0 0 0
current failure current failure; 12-53 is its number of
12-53 Fault trip time 2 of the days and 12-52 is the number of hours ) day| © 0 0 0 0 0 0
current failure if it is less than a day.
12-54 Freqyency u':ommand of the Dlsplays the fre.quency command ) Hz o o o o o o o
previous failure during the previous failure
12-55 Output frequency of the Dlsplay§ the oqtput frequency during ) Hy o o o o o o o
previous failure the previous failure
12-56 Output curr_ent of the Dlsp}ays th.e output current during the ) A o o o o o o o
revious failure revious failure
12-57 Output volt'age of the Dlsp.lays th.e output voltage during the ) v o o o o o o o
previous failure revious failure
12-58 DC voltage of the previous Dlsp.lays thf: DC voltage during the ) v o o o o o o o
failure revious failure
Displays the DI/DO status of the
12-59 DI/D.O status of the previous failure; the description is the - - (0] (0] (0] (0] (6] (6] (6]
previous failure
same as 12-05
Displays the inverter status during the
12-60 Inve?ter sta'tus of the previous failure; the description is the - - (0] (0] (0] (0] (0] 0} 0}
previous failure
same as 12-43
12-61 FaulF trip time 1 of the Dlsp}ays th.e operation time during the ) |l o o o o o o o
revious failure previous failure; 12-62 is its number of]
12-62 FaulF trip time 2 of the days and 12-61 is the number of hours ) day| © 0 0 0 0 0 0
revious failure if it is less than a day.
12-63 |Recent warning messages [Displays the current warning message - - (0] (0] (0] (6] (0] (0] 0}
12-64 |Previous warning message Displays the previous warning - - (0] (0] (0] (0] (6] (6] (6]
message
12-65 |Motor starting angle 0~360 - - X X X X 0} X X
12-66 |Encoder angle 0~360 - - X O X O 0} X X
12-67 |Cumulative energy (KWHr)0.0 ~ 999.9 kVYH (0] (0] (0] (0] (6] (6] (6]
Cumulative energy MW
12-68 (MWH) 0 ~ 60000 Hr (¢} o o o (0} (0} (0}
12-69 Reserved
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Group 12 monitor function grou

Control mode ©
Code Parameter name Scope Fatifory Unit V/F PM | PM ) -',E_
settings V/F PG SLV | SV sv | sLv SLV E
12-70 Reserved
12-71 Reserved
12-72 |RTC date 12.01.01 ~99.12.31 - 0 0 0 [¢] o) o) o)
12-73 |RTC time 00:00 ~ 23:59 00:00 O O O O o) o) o)
12-74 |[Work pressure setting 0.01 ~25.50 2.00 [PSI| O X X X X X (0]
12-75 |Feedback pressure value  [0.01 ~25.50 - PSI[ O X X X X X (0]
12-76 |Actual no-load voltage 0.0~600.0 - \Y% X X (0] X X X X
12-77 Reserved
12-78 |Z-phase deviation value  [-9999~9999 - Pulse| X X X O o) X X
12-79 |Pulse input percentage 0.0~100.0 - % O O O O O O O
12-80 |AIl frequency command  0.0~599.0 0 Hz | O 0 O O 0} 0} O |Nete2
12-81 Reserved
12-82 [Motor load l0~200.0 | - Jw] o 0 o] o] o 0 0 [Nete4
12-85 Reserved
12-86_|Error status during alarm  [0~65534 - - O O O O O O O
12-87 Capacitor life inSpeCti0n0.0~200.0 0 % o o o o o o o
percentage

*: Please refer to the descriptions in Appendix One
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Group 13 maintenance function group

Code

Parameter name

Scope

Factory
settings

Unit

Control mode

V/F

V/F
+PG

SLV

SV

PM
SV

PM
SLV

SLV2

Attribute

13-00

Inverter horse power

)

(0)

*
N

13-01

Software version

0.00-9.99

)

O

13-02

Cumulative working time
clearing function

0: Do not clear the
cumulative working time

1: Clear the cumulative
working time

*1

13-03

Cumulative working time 1

0~23

hr

*4

13-04

Cumulative working time 2

0~65534 (Note 4)

day

*4

13-05

Cumulative working time
selection

0: Cumulative time while|
ower is connected

1: Cumulative time
during operation

*1

13-06

IParameter lock

0: All parameters besides
13-06 and frequency 05-
01 on the home page
cannot be written

1: User-defined
arameter

2: All parameters are
[writable

*1

13-07

Password function

00000~65534

00000

Note 2
Ol

13-08

Restore factory settings

0: Do not initialize

2: 2-wire type
initialization
(60HZz)(220/440V)

3: 3-wire type
initialization
(60HZz)(220/440V)

4: 2-wire type
initialization
(50Hz)(230/415V)

5: 3-wire type
initialization
(50Hz)(230/415V)

6: 2-wire type
initialization
(50HZz)(200/380V)

7: 3-wire type
initialization
(50Hz)(200/380V)

8: PLC initialization

9: 2-wire type
initialization
(60Hz)(230V460V)

10: 3-wire type
initialization
(60Hz)(230/460V)

11: 2-wire type
initialization
(60Hz)(230/400V)

12: 3-wire type
initialization
(60HZ)(230/400V)

13: 2-wire type
initialization
(50Hz)(230/400V)

14: 3-wire type
initialization
(50Hz)(230/400V)

15: 2-wire type
initialization (Note 4)
(50Hz)(220/380V)

16: 3-wire type
initialization (Note 4)
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Group 13 maintenance function group

Control mode

Factory . E
Code Parameter name Scope 5 Unit V/F PM ( PM T
settings V/F +PG SLV | SV sv | sLv SLV2 g
(50Hz)(220/380V)
17: 2-wire type
initialization
(60Hz)(200/380V)
18: 3-wire type
initialization
(60Hz)(200/380V)
0: Do not clear the
13-09 Fallu_re history clearing failure h1story‘ 0 ) 0 0 0 0 0 0 0 .
function 1: Clear the failure
history
13-10 Reserved
13-11 [CB2 software version 0.00~9.99 - - o) o) O O O 0} O *4
13-12 [Optional card Id 0~255 0 0} 0} O o (6] (0] (6] *5
13-13 [Optional card CPLD 0.00~9.99 . ololo|o|lo]|o]|o]s=
software version.
0: Automatic reset and
restart failure messages
are not saved in the
13-14 [Failure saving selection failure hlstc?ry 1 (6] (6] (0] (0] (0] (6] (0]
1: Automatic reset and
restart failure messages
are saved in the failure
history
13-15
~ Reserved
13-20
13-21 [Previous failure information Dlsplays mforrpatlon on - - o o (0] (0] (0] O O [Net
the previous failure
13-22 _Prev10us.two failure Dlsplay§ 1nformat19n on ) ) o o o o o o 0 |Net
information the previous two failures
. . Displays information on
13-23 [ revious three failure the previous three - - ol oo ]| o | 0| O/ O [N
information .
failures
1324 _Prev1ous.four failure Dlsplay§ mformatlop on ) ) o o o o o o 0 |net
information the previous four failures
13-25 'Prev1ous.ﬁve failure Dlsplayg 1nformathn on ) ) o o o o o o 0 |Net
information the previous five failures
1326 Prev1ous.51x failure Dlsplay§ 1nfor.mat1.on on ) ) o o o o o o 0 |Net
information the previous six failures
Previous seven failure Displays information on
13-27 |. . the previous seven - - (6] (6] (0] (0] (0] (6] O |Net
information .
failures
. . . Displays information on
13-28 [Previous eight failure he previous eight ; -l ololo|lo]|o| o] o
information .
failures
13-29 _Prev1ous.n1ne failure Dlsplays_ mformatlo_n on ) ) o o o o o o 0 |Net
information the previous nine failures
13-30 'PreV1ous.ten failure Dlsplays' mformatlgn on ) ) o o o o o o 0 |net
information the previous ten failures
Provi leven failur Displays information on
13-31 [ Fevious eleven fatlure the previous eleven - - o} o} 0 0 0 o} 0 [Net
information .
failures
. . Displays information on
13-32 Prev1ous4twelve failure the previous twelve - - 0} 0} o o o 0} O [Net
information .
failures
. . . Displays information on
13-33 .Prevmus.thlrteen failure the previous thirteen - - (0] (0] (0] (0] (0] 0} O [Net
information .
failures
. . Displays information on
13-34 Prewous.fourteen failure the previous fourteen - - (0] (0] (0] (¢} o 0} O [Net
information .
failures
13-35 |Previous fifteen failure Displays information on - - o) o) O O O 0} O [Net
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Group 13 maintenance function group

Control mode

Factory . E
Code Parameter name Scope 5 Unit V/F PM | PM =
settings V/F +PG SLV | SV sv | sLv SLV2 g
information the previous fifteen
failures
Provi ixteen failur Displays information on
13-36 [ [ovious sixtee ure the previous sixteen - - 0} 0} (¢} (¢} O (0] O |Net
information .
failures
Previous seventeen failure Displays information on
13-37 |. . the previous seventeen - - (0] (0] (0] (0] O (0] O [Net
information .
failures
. . . Displays information on
13-38 Prevmus‘elghteen failure the previous eighteen - - 0} 0} (¢} O O o O [Net
information .
failures
Previous nineteen failure Displays information on
13-39 |. . the previous nineteen - - 0} 0} (¢} O O (0] O |Net
information .
failures
. . Displays information on
13-40 [Previous twenty failure g, b lious twenty - -lojo|o|lo|o| o] o |
information .
failures
Previous twenty-one failure Displays information on
13-41 |} evious tw ty U he previous twenty-one - - (6] (6] (0] (0] (0] (0] O |Net
information .
failures
IPrevious twenty-two failure Displays information on
13-42 |. . the previous twenty-two - - (0] o (0] (0] o O O [Net
information .
failures
Previous twenty-three failure Displays information on
13-43 |. . 24 the previous twenty-three - - (0] (0] (0] (0] (0] (0] O |Net
information .
failures
Previous twenty-four failure Displays information on
13-44 | revious twenty-fourfatlure G o Uious twenty-four | - ; ol o |l o] o| o] o] o et
information .
failures
IPrevious twenty-five failure Displays information on
13-45 |. . ty the previous twenty-five - - o o (0] (0] (0] O O [Net
information .
failures
. e Displays information on
13-46 'PreV1ous.twenty-51x failure the previous twenty-six - - o o (0] (0] (0] O O [Net
information .
failures
Previous twenty-seven failure Displays information on
13-47 | twenty the previous twenty- : -l o]l ol o] o] o] o] o [N
information :
seven failures
. . . Displays information on
13-48 .Prev1ous.twenty-e1ght failure the previous twenty-eight - - (0] (0] (0] (0] (0] 0} O [Net
information .
failures
Previous twenty-nine failure Displays information on
13-49 |. . 24 the previous twenty-nine - - (0] (0] (0] (0] (0] 0} O [Net
information .
failures
. . . Displays information on
13-50 [Previous thirty failure the previous thirty - ; ol ol o] o| o] o] o e
information .
failures
1351 [Cooling fan cumulative 0~99999 0 - o|lo|lo|o|o]|] o] o
operation time
13-52 Cooling fan life inspection 0-150 0 % o o o o o o o
ercentage
13.53 [(GBT life inspection 0~150 0 % | o|lo|lo|]o]|]o]|o]fo
ercentage

Note: The LCD primary frequency setting page is 12-16, which is the same as segment 0 speed frequency command 05-01.
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Group 14 PLC setting group

Control mode

Factory . q
Code Parameter name Scope . Unit V/F PM PM Attribute
settings V/F +PG SLV SV SV SLV SLV2
14-00 [T1 setting value 1 0~9999 0 - o) o) 0 0 0 [¢] o) Note-6
14-01 [T1 setting value 2 (mode 7) [0~9999 0 - o) o) O O O O O Nete-b
14-02 [T2 setting value 1 0~9999 0 - o) o) O O O O O Note-6
14-03 [T2 setting value 2 (mode 7) [0~9999 0 - (0] (0] (6] (6] (6] (6] (0] Neote-6
14-04 |T3 setting value 1 0~9999 0 - o) o) O O O O o) Nete-b
14-05 [T3 setting value 2 (mode 7) [0~9999 0 - (0] (0] (6] (6] (6] (6] (0] Neote-6
14-06 T4 setting value 1 0~9999 0 - o) o) O O O O o) Nete-b
14-07 [T4 setting value 2 (mode 7) [0~9999 0 - (0] (0] (0] (0] (6] O (0] Neote-6
14-08 [T5 setting value 1 0~9999 0 - o) o) 0 0 0 O o) Note-6
14-09 |T5 setting value 2 (mode 7) 10~9999 0 - (0] (0] (6] (0] (0] (6] (0] Nete b
14-10 [T6 setting value 1 0~9999 0 - o) o) 0 0 0 O o) Note-6
14-11 [T6 setting value 2 (mode 7) |0~9999 0 - o) o) O O O O 0} Nete-b
14-12 [T7 setting value 1 0~9999 0 - o) o) 0 0 0 [¢] o) Note-6
14-13 |T7 setting value 2 (mode 7) [0~9999 0 - (0] (0] (6] (0] (0] (6] (0] Neteb
14-14 [T8 setting value 1 0~9999 0 - o) o) O O O O O Note-6
14-15 [T8 setting value 2 (mode 7) [0~9999 0 - (0] (0] (0] (0] (0] (6] (0] Neote-6
14-16 [C1 setting value 0~65534 (Note 4) 0 - 0] 0] (6] (6] (6] O o) Nete-b
14-17 |C2 setting value 0~65534 (Note 4) 0 - (0] (0] (6] (6] (6] O (0] Nete-6
14-18 [C3 setting value 0~65534 (Note 4) 0 - 0] 0] (6] (6] (6] O o) Nete-b
14-19 [C4 setting value 0~65534 (Note 4) 0 - o) o) 0 0 0 (¢} 0 Note-6
14-20 |C5 setting value 0~65534 (Note 4) 0 - (0] (0] (6] (6] (6] (6] (0] Nete-6
14-21 [C6 setting value 0~65534 (Note 4) 0 - 0] 0] (6] (6] (6] (6] (0] Neote6
14-22 |C7 setting value 0~65534 (Note 4) 0 - (0] (0] (0] (0] (0] O (0] Nete-6
14-23 [C8 setting value 0~65534 (Note 4) 0 - 0] 0] (6] (6] (6] (6] (0] Neote6
14-24 |AS]1 setting value 1 0~65534 (Note 4) 0 - 0 0 0 0 0 ¢] 0 Note-6
14-25 [AS] setting value 2 0~65534 (Note 4) 0 - 0] 0] (6] (6] (6] O 0 Nete-b
14-26 [AS] setting value 3 0~65534 (Note 4) 0 - 0] 0] (6] (6] (6] (6] (0] Neote6
14-27 |AS2 setting value 1 0~65534 (Note 4) 0 - 0 0 0 0 0 ¢] 0 Note-6
14-28 [AS2 setting value 2 0~65534 (Note 4) 0 - 0] 0] (6] (6] (6] (6] (0] Neote6
14-29 |AS2 setting value 3 0~65534 (Note 4) 0 - 0 0 0 0 0 ¢] 0 Note-6
14-30 AS3 setting value 1 0~65534 (Note 4) 0 - 0] 0] (6] (6] (6] O o) Nete-b
14-31 |AS3 setting value 2 0~65534 (Note 4) 0 - o) o) 0 0 0 (¢} 0 Note-6
14-32 |AS3 setting value 3 0~65534 (Note 4) 0 - 0 0 0 0 0 ¢] 0 Note-6
14-33 |AS4 setting value 1 0~65534 (Note 4) 0 - o) o) 0 0 0 0 0 Neote-6
14-34 |AS4 setting value 2 0~65534 (Note 4) 0 - 0 0 0 0 0 ¢ 0 Note-6
14-35 |AS4 setting value 3 0~65534 (Note 4) 0 - o) o) O O O o o) Note-6
14-36 [MDI1 setting value 1 0~65534 (Note 4) 1 - 0 0 0 0 0 ¢ 0 Note-6
14-37 [MD1 setting value 2 0~65534 (Note 4) 1 - 0] (0] (0] (0] (0] O o) Note-b
14-38 [MD1 setting value 3 0~65534 (Note 4) 1 - 0] 0] (0] (0] (0] (6] (0] Neote6
14-39 [MD?2 setting value 1 0~65534 (Note 4) 1 - 0 0 0 0 0 ¢ 0 Note-6
14-40 [MD2 setting value 2 0~65534 (Note 4) 1 - 0] 0] (0] (0] (0] (6] (0] Neote6
14-41 [MD?2 setting value 3 0~65534 (Note 4) 1 - 0 0 0 0 0 ¢ 0 Note-6
14-42 [MD3 setting value 1 0~65534 (Note 4) 1 - o) o) O O O o o) Note-6
14-43 MD3 setting value 2 0~65534 (Note 4) 1 - o) o) 0 0 0 ¢} 0 Note-6
14-44 [MD3 setting value 3 0~65534 (Note 4) 1 - 0 0 0 0 0 ¢ 0 Note-6
14-45 [MD4 setting value | 0~65534 (Note 4) 1 - 0] 0] (0] (0] (0] (6] (0] Neote6
14-46 [MD4 setting value 2 0~65534 (Note 4) 1 - 0 0 0 0 0 ¢ 0 Note-6
14-47 [MD4 setting value 3 0~65534 (Note 4) 1 - (0] (0] (0] (0] (0] O (0] Nete6
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Group 15 PLC monitoring group

Control mode

Factory . q
Code Parameter name Scope . Unit V/F PM PM Attribute
settings V/F +PG SLV SV SV SLV SLV2
15-00 [T1 current value 1 0~9999 0 - O O o) o) O O o)
1s-01 | €N value 2 (mode g9 0 - lojlo|lo]|lo]o|o]o
15-02 [T2 current value 1 0~9999 0 - O O o) o) O O o)
15:03 | €U value 2 (mode g9 0 - lojlo|lo]|o]o|o]o
15-04 [T3 current value 1 0~9999 0 - 6] 6] o) o) O O o)
1505 | €N value 2 (mode g9 0 - lojlo|lo]|lo]o|o]o
15-06 [T4 current value 1 0~9999 0 - O O o) o) O O o)
15.07 |} urrent value 2 (modely_ggng 0 - lojlo|lo]|lo]o|o]o
15-08 [TS current value 1 0~9999 0 - O O o) o) O O o)
15.09 | currentvalue 2 (modely_ggag 0 - lojlo|lo]|o]o|o]o
15-10 [T6 current value 1 0~9999 0 - 6] 6] o) o) O O o)
15-11 [ current value 2 (mode oo o | -]lo]lo|lo]lo]|]o|o]o
15-12 [T7 current value 1 0~9999 0 - [6) [6) (0] (0] [6) O (0]
15-13 %7 current value 2 (mode fo_g99 0 -lolo|o|o|o]|o]o
15-14 [T8 current value 1 0~9999 0 - O O 0} 0} O O o)
15-15 %8 current value 2 (mode o9 0 -l oo | o]l o|o]|o]o
15-16 |C1 current value 0~65534-(Nete-4) 0 - (6] (6] 0] 0} O O o)
15-17 |C2 current value 0~65534-(Nete4) 0 - (@) O (0] (0] (@) [©) O
15-18 |C3 current value 0~65534-Nete4d) 0 - 0 0 o) o) 0 0 0
15-19 |C4 current value 0~65534-(Nete-4) 0 - (0] (0] (0] (0] (0] O (0]
15-20 |C5 current value 0~65534-(Nete4) 0 - (@) (@) (0] (0] (@) [©) O
15-21 |C6 current value 0~65534-(Nete-4) 0 - (6] (6] 0] 0} O O o)
15-22 |C7 current value 0~65534-(Nete-4) 0 - (6] (6] (0] (0] (6] O (0]
15-23 |C8 current value 0~65534-Nete4d) 0 - 0 0 o) o) 0 0 0
15-24 |AS]1 calculation result  [0~65534-Nete-4) 0 - (6] (6] 0] 0} O O o)
15-25 |AS2 calculation result  [0~65534-Neote-4) 0 - (0] (0] (0] (0] (6] O (0]
15-26 [AS3 calculation result  [0~65534-(Nete-4) 0 - 0] 0] ) ) O o o)
15-27 |AS4 calculation result  [0~65534-Nete-4) 0 - (6] (6] (0] (0] (6] 0 (0]
15-28 [MDI1 calculation result  [0~65534-Neote-4) 0 - (6] (6] (0] (0] (6] 0 (0]
15-29 [MD2 calculation result  |[0~65534-Nete-4) 0 - (0] (0] 0] o) O O o)
15-30 [MD3 calculation result  [0~65534-Nete-4) 0 - (6] (6] (0] (0] (6] (6] (0]
15-31 [MD4 calculation result  [0~65534-(Nete-4) 0 - 0 0 o) o) 0 0 0
15-32 [TD current value 0~65534-Nete-4) 0 - (0] (0] (0] 9} O O o)

4-54



Group 16 LCD function group

Code

Parameter name

Scope

Factory
settings

Unit

Control mode

V/F

V/F+
PG

SLV SV

PMSV

PMSLV

SLV2

Attribute

16-00

Main screen
monitoring

5~82 (Note 4)

When using the LCD operator,
the monitoring item displayed
on the first row (the initial
value is frequency command)

16-01

Sub-screen
monitoring 1

5~82 (Note 4)

'When using the LCD operator,
the monitoring item displayed
on the second row (the initial
value is output frequency)

*1

16-02

Sub-screen
imonitoring 2

5~82 (Note 4)

When using the LCD operator,
the monitoring item displayed
lon the third row (the initial
value is output current)

*1

16-03

Display unit
selection

0~39999

determines the display method
land unit of the frequency
icommand

0: The frequency display unit
is 0.01 Hz

1: The frequency display unit
is 0.01%

2: The frequency display unit
is rpm

3~39: Reserved

40~9999:

User-specified format -
Entering 0XXXX means
displayed as XXXX when
100%

10001~19999:

User-specified format -
Entering 1XXXX means
displayed as XXX.X when
100%

20001~29999:

User-specified format -
Entering 2XXXX means
displayed as XX.XX when
100%

30001~39999:

User-specified format -
[Entering 3XXXX means
displayed as X.XXX when
100%

16-04

Engineering unit
selection

0: Do not use engineering unit

: FPM

: CFM

PSI

GPH

GPM

DRI~

:IN

4-55




Group 16 LCD function group

Code

Parameter name

Scope

Control mode

Factory

settings et

V/F

7: FT

V/F+
PG

SLV SV | PMSV

PMSLV

SLV2

8: /s

9: /m

10: /h

11: °F

12: inW

13: HP

14: m/s

15: MPM

16: CMM

17: W

18: KW

19: m

20: °C

21: RPM

22: Bar

23: Pa

24: KPa

25: PRS

26: SPM

Attribute

16-05

LCD backlight

0~7

*1

16-06

16-07

Copy function
selection

0: Do not copy parameter
1: Read the inverter parameter
and save it to the operator

2: Write the operator

parameter into the inverter
3: Compare the inverter and

operator parameters

16-08

IAllow read
selection

0: Do not allow reading of the
inverter parameter and
saving to the operator

1: Allow reading of the

inverter parameter and
saving to the operator

16-09

Operator
disconnection
selection

0: Continue operating when

the LCD operator is
disconnected

1: Display failure when the

LCD operator is
disconnected

*1

16-10

IRTC time display

setting

0: Hide
1: Display

16-11

RTC date setting

12.01.01 ~99.12.31

12.01.01 O O

16-12

IRTC time setting

00:00 ~23:59

00:00 0} 0}

16-13

IRTC timer function

0: Invalid
1: Valid
2: Set according to DI

16-14

P1 start time

00:00 ~ 23:59

08:00 0} 0}

16-15

P1 end time

00:00 ~ 23:59

18:00 0} 0}

16-16

P1 start day

1: Monday
2: Tuesday
3: Wednesday

16-17

IP1 end day

: Thursday
5: Friday
6: Saturday
7: Sunday
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Group 16 LCD function group

Control mode o
Factory . E

Code | Parameter name Scope i Unit V/F VP{1(7;+ SLV sv |pmsv [pmsLv| sLv2 E

16-18 |P2 start time 00:00 ~23:59 08:00 0} 0} 0} o o o o 3

16-19 [P2 end time 00:00 ~ 23:59 18:00 o o o (¢} (¢} (¢} (¢} 3
1: Monday Nete

16-20 |P2 start day D: Tuesday 1 o o o (0] (0] o o 3
3: Wednesday

: Thursday
5: Friday

16-21 [P2 end day 6: Saturday 5 0 0 0 0 0 0 o M 8"‘6
7: Sunday

16-22 |P3 start time 00:00 ~23:59 08:00 0} 0} 0} o o o o 3

16-23 [P3 end time 00:00 ~ 23:59 18:00 0} 0} 0} ¢} (¢} (¢} (¢} 3
1: Monday Neote-

16-24 [P3 start day 2: Tuesday 1 O O O O (¢} (¢} (¢} 3
3: Wednesday

: Thursday
5: Friday

16-25 |P3 end day 6: Saturday 5 (0] (0] (0] (0] (0] (0] (0] Y
7: Sunday

16-26 [P4 start time 00:00 ~ 23:59 08:00 0} 0} 0} ¢} (¢} (¢} (¢} 3

16-27 |P4 end time 00:00 ~ 23:59 18:00 0} 0} 0} o o o o 3
1: Monday Note-

16-28 |P4 start day 2: Tuesday 1 0) 0) 0) O o o o 3
3: Wednesday

: Thursday
5: Friday

16-29 |P4 end day 6: Saturday 5 (0] (0] (0] (0] (0] (0] (0] 3
7: Sunday
0: Invalid

16-30 sReTlechiiset 1: Valid 0 0 0 0 0 0 0 o |M 89‘6
2: Set according to DI

1631 [RICoffsettime o, 55 5359 000 | -| o | o | o] o o o] o |[M*

setting 3
0: None, 1: P1,
2:P2, 3:P1+P2
4:P3, 5:P1+P3, Note

16-32 [Timer 1 source 6:P2+P3, 1 0) 0) 0) O O 0] 0] 3
7:P1+P2+P3,
8:P4, 9:P1+P4,
10:P2+P4,
11:P1+P2+P4
12:P3+P4

. 13:P1+P3+P4, Note

16-33 [Timer 2 source 14:P2+P3+P4 2 o o o (0] (0] (0] (0] 3
15:P1+P2+P3+P4,
16:0ff, 17:0ff+P1
18:0ff+P2,
19:O0ff+P1+P2
20:0ff+P3,

16-34 [Timer 3 source 21:0ff+P1+P3 4 0} 0} 0} ¢} ¢} ¢} ¢}
02:0ff+P2+P3 §
23:0ff+P1+P2+P3
24:0ff+P4
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Group 16 LCD function group

Code

Parameter name

Scope

16-35

Timer 4 source

25:0ft+P1+P4
26:0ff+P2+P4
27:0ft+P1+P2+P4
28:0ff+P3+P4
29:0ft+P1+P3+P4
30:0ff+P2+P3+P4

31:0ff+P1+P2+P3+P4

Factory
settings

Unit

Control mode

V/F

V/F+
PG

SLV

SV

PMSV

PMSLV

SLV2

Attribute

16-36

RTC speed
selection

0: Off

1: Selected by timer 1
2: Selected by timer 2
3: Selected by timer 3
4: Selected by timer 4
5: Selected by timer 1 + 2

16-37

RTC operation
direction selection

xxx0b:
xxx1b:
xx0xb:
Xxx1xb:
xO0xxb:
X 1xxb:
0xxxb:
1xxxb:

RTC Runl forward
RTC Runl reverse
RTC Run2 forward
RTC Run2 reverse
RTC Run3 forward
RTC Run3 reverse
RTC Run4 forward
RTC Run4 reverse

0000b

4-58



Group 17 automatic tuning function group

Control mode o
Factory q 2
Code Parameter name Scope . Unit V/F+ PM PM =
settings V/F PG SLV | SV sv | sLv SLV2 z
0: Rotational automatic
tuning
1: Static automatic
tuning
2: Stator resistance VF:2
measurement
* Automatic tuning mode (3: Reserved VF+PG:2
17-00 L clection 4: Circuit tuning SLV:6 ) o © o © X X 0
5: Rotational automatic SV:6
tuning integration SLV2:6
(option: 4+2+0)
6: Static automatic
tuning integration
(option: 4+2+1)
17-01 [Motor rated output power [0.00~600.00 KVA KW (6] (0] (6] (0] X X (6]
0-+~1200-0
17-02 [Motor rated current 25%~120% inverter KVA A (0] (0] (0] (0] X X (0]
Rated current
17-03 [Motor rated voltage 42188:]/ ?8008333000 : A" (0] (0] (0] (0] X X (0]
17-04 [Motor rated frequency  14.8~599.0 50.0/60.0 Hz (6] 0] (6] 0] X X (6]
17-05 [Motor rated speed 0~24000 KVA rpm (0] (0] (0] (0] X X O
17-06 [Motor number of poles  [2~16 (even number) 4 Pole (0] (0] (0] (0] X X O
17-07 |PG pulse count 0~60000 1024 ppr (6] 0] (6] 0] X X (6]
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Control mode

L
Factory . 2
Code Parameter name Scope B Unit =
V/F+ PM | PM =
V/F PG SLV | SV sV | sLv SLV2 | <
200V: 50~240
17-08 |Motor no-load voltage - \% O 0} O 0} X X O
400V:100~480
o/ 7009, 3
17-09 |Motor excitation current 15%-~70% motor rating - A X X (0] o X X X *1
Constant current
17-10 |Automatic tuning start 0: lnvghd 0 - o 0} o 0} X X o
1: Valid
0: No errors
1: Motor data error
2: Stator resistance tuning
error
3: Leakage inductance
tuning error
17-11 Automatlc tuning error ~ [4: Rotor resistance tuning 0 _ 0 0 0 0 X X 0
history error
5: Mutual inductance tuning
error
6: DT error
7: Encoder error
8: Motor acceleration error
9: Warning
17-12 [hoter leakage inductance o | )5 34 | % | x| x| oo | x| x| x
17-13 Motor slip frequency 0.10~20.00 1.00 Hz X X (0] (0] X X X
0: VF-based rotational
Rotational tuning mode automatic tuning
17-14 Letection 1: Vector-based rotational 0 ) o o o o X X o
automatic tuning
KVA: This parameter varies according to the different inverter capacities.
*Before using motor automatic tuning, it is recommended to first select 00-32 application adjustment.
Note: The default factory value of vector-based 17-00 is 6 static automatic tuning integration (option: 4+2+1). If the motor is
unloaded and rotational tuning can be performed, it is recommended to perform 5: rotational automatic tuning integration (option:
4+2+0)
=It will only appear to be settable when 1:17-00=1, 2, 6
Group 18 slip compensation function group
Control mode o
Factory q E
Code Parameter name Scope A Unit V/F+ PM | PM T
settings V/F PG SLV | SV sv | SLV SLV2 g
18-00 [-OW-speedslip 0.00~2.50 VE:0.00 - ol x|o|o| x| x| o] =
compensation gain SLV*
1801 [ligh-speedslip [1.00~1.00 0.0 o x|o | x| x| x| x|=
compensation gain
18-02 |Slip compensation limit _[0~250 200 % 0} X X X X X X
18-03 PP compensation filter 5 1 g 1.0 see | 0 | x | x| x| x| x| x
18-04 Regeneratlye slip _ 0: Invghd 0 ) o % X % X % X
compensation selection  |1: Valid
18-05 |FOC delay time 1~1000 100 ms X X o) X X X X
18-06 [FOC gain 0.00~2.00 0.1 - X X o) X X X X

*: Please refer to the descriptions in Appendix One
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Group 19 frequency skipping function group

Control mode .
Factory 5 E
Code Parameter name Scope . Unit V/F+ PM | PM T
settings V/F PG SLV SV SV SLV SLV2 2
19-00 [Frequency skipping centerls 10 oo 20.00 % o|lo | x| x| x| x| o=
frequency
19-01 | reduency skipping 0.1~20.0 10.0 % 0 o | x| x| x| x o | *
amplitude
19-0 [Frequency skipping 1, ) o5 0.0 % oo | x| x| x| x| o] =
oscillation frequency
19-03 | requency skipping 0~50 0 ms | 0| O | X | X | X | X ]| o] =
oscillation time
19-04 |Frequency skipping cycle |0.0~1000.0 10.0 Sec 0 o) X X X X 0 *1
19-05 |Frequency skipping ratio [0.1~10.0 1.0 (0] (0] X X X X 0 *1
19-06 | reauency skipping upperly 5 0.0 % o|lo | x| x| x| x| o=
offset amplitude
1907 [requency skipping lowerly o 0.0 % o|lo | x| x| x| x| o=
offset amplitude
Group 20 speed control function ground
Control mod o
Factory q E
Code Parameter name Scope . Unit V/F+ PM PM T
settings V/F PG SLV SV SV SLV SLV2 =
20-00 JASR gain 1 0.00~250.00 - - X (0] (0] (0] O O X *1
20-01 JASR integral time 1 0.001~10.000 - Sec X (0] (0] (0] O O X *1
20-02 [ASR gain 2 0.00~250.00 - - X 0 0 0 0 0 X *]
20-03 JASR integral time 2 0.001~10.000 - Sec X (0] (0] (0] [6) O X *1
20-04 |ASR integral time limit |0~300 200 % X X o) o) O O X
20-05 JASR positive limit 0.1 ~10.0 5.0 % X 0] X X X X X
20-06 |ASR negative limit 0.1 ~10.0 1.0 % X (0] X X X X X
0: PI speed control is only]|
effective at constant
speed; only P is used
for control during
|Acceleration/decelerati acceleration and
20-07 [ee eranondeceleraion - goceleration. 0 - X o} o} o} 0 X X
n P/PI selection .
1: PI speed control is
effective in both
constant speed and
acceleration/
deceleration
20-08 |ASR delay time 0.000~0.500 0.004 Sec 0 X 0 0 0 0 X |Nete5
20-09 |Speed observer gain 1 10.00~2.55 0.61 - X X 0} X X X X *1
20-10 tslﬁj’:‘; observer integral {5 o1 10 0 005 | Sec | X X o} X X X X | *
20-11 |Speed observer gain 2 [0.00~2.55 0.61 - X X 0} X X X X *1
20-12 tsllr:)::g observer integral {5 01 10 o 006 | Sec | X X o} X X X X | *
20-13 [Ppeed feedbacklow 1, 49, 4 ms | X X 0 X X X X
filter constant 1
20-14 [opeed feedbacklow 1, 50, 30 |ms | x| x| o] x| x| x| x
filter constant 2
20-15 [ASR gain change 0.0~599.0 4.0 Hz | X o} o} o} 0 X 0
frequency 1
20-16 [2SR gain change 0.0~599.0 80 |m | x| x| o]l olo|x]|o
frequency 2
20-17 |LOW-speed torque 0.00~2.50 1.00 - X X o} X X X X | *
compensation gain
20-1g [[ligh-speed torque -10~10 0 % | X X o} X X X X | *
compensation gain
0: Deceleration stop
20-19 Oversp ced (0S) 1: Free-run stop 1 X 0} X 0} o X X
selection . .
2: Continue operating
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Group 20 speed control function ground

Control mod o
Factory . E
Code Parameter name Scope 5 Unit V/F+ PM | PM T
settings V/F PG SLV SV SV SLV SLV2 g
Overspeed (OS) 5 o
20-20 Jetection threshold 0~120 115 % X 0} X 0} O X X
2021 [{verspeed (05) 0.0-2.0 05 [se| x| o | x| o o] x| x
etection time
e 0: Deceleration stop
2022 [Speed deviation (DEV) 11 g0 7 stop 2 x| ol x| o] o]l x| x
selection . .
2: Continue operating
Speed deviation (DEV) |, N
20-23 | 4ctection threshold 0~50 10 & X 0 X 0 0 X X
20-24 [3peed deviation (DEV) y 14 ¢ 05 | Sec | X 0 X 0 0 X | X
detection time
. . 0: Deceleration stop
20-25 PG dlgconnectlon 1: Free-run stop 1 - X 0} X 0} o X X
selection . .
2: Continue operating
2026 |0 disconnection 0.0~10.0 20 | Sec | X 0 X o} 0 x | X
detection time
20-27 [PG pulse count 0~9999 1024 ppr (6] 0] X 0] (6] X X  [Netes
. L 0: Forward is counter-
2028 [PC rotation direction clockwise 0 oo | x| o] o] x| x |Netes
selection ; .
1: Forward is clockwise
20-29 PG pulse frequency 1) ;35 1 | x|o| x| ol o] x| x
(Note) |division ratio
20-30 [PG gear ratio 1 1~1000 1 - X 0 X 0 X X X
20-31 [PG gear ratio 2 1~1000 1 - X 0} X 0} X X X
20-32 Specu_ﬂ encoder 0: None 0 X X X o o X X
selection 1: Resolver
20-33 Constant speed detection 0 1-5.0 1.0 % o o o o o % *1
threshold
20-34 [opeed reduction 0~25600 0 X | x| ol o] o]l x| x|=
compensation gain
20-35 [>peed reduction 0~30000 100 | ms | X | X 0 o} 0 X | x | *
compensation time
20-36
~ Reserved
20-42
20-43 [Speed multiplier 1~500 20 o 0} X 0} X X X |Netes
20-44 |Speed command limit  [0.1~30.0 6.0 Hz (0] X X X X X X [Netes
0: The PG card's Z signal
output has an active
polarity of high level
20-45 ) . (High)
(Note) PG Card Polarity 1: The PG card's Z signal ! . X 0 X 0 X X X
output has an active
polarity of low
level(Low)

Note: After each modification of 20-29 or 20-45, the system must be powered off and restarted for the settings to take effect
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Group 21 torque and position control function group

Control mode

D
Factory q 2
Code Parameter name Scope . Unit V/F+ PM PM s
settings V/F PG SLV SV SV SLV SLV2 Z
21-00 |Torque control selection 0: Speed control 0 - X X X (0] (0] X X
1: Torque control
21-01 |Torque reference filter time [0~1000 0 ms X X X (0] (6] X X
0: According to Al input
1: According to the
o . setting value of 21-03
21-02 [Speed limit selection . According to the 0 - X X X 0} o X X
communication position
input (2502H)
21-03 [Speed limit value -120~120 0 % X X X o) O X X *1
21-04 |Speed limit bias voltage  [0~120 10 % X X X o) O X X *1
21-05 |Forward torque limit 0~300 * % X X o) o) O O X
21-06 [Negative torque limit 0~300 * % X X o) o) O O X
21-07 [Forward regenerative 0~300 * % X X 0 0 0 0 X
torque limit
21-08 ﬁ;\gfrse regenerative torquel) o0 N o % X 0 0 0 0 X
21-09 [Position control maximum |, | ;o 200 | Hz | X | X [ x| o] o] x| x
frequency
21-10 fgﬁﬁf;‘; do rotation count | 9599 _ 9999 0 x| x| x|o| ol x| x
21-11 fzirﬁf;; do pulse count 1 9599 _ 9999 0 x| x| x|o| ol x| x
21-12 fgﬁﬁfg dl rotation count 19549 _ 9999 0 ; X | x| x| o] ol x| x
21-13 fgﬁgf;; dl pulse count 1 9599 _ 9999 0 x| x| x|o| ol x| x
21-14 fgirﬁfg d2 rotation count 1 9549 _ 9999 0 ; X | x| x| o] ol x| x
21-15 fgﬁgf;; d2 pulse count 1 9599 _ 9999 0 x| x| x|o| ol x| x
21-16 Egﬁﬁ;eg d3 rotation count | 9999 _ 9999 0 ; X | x X 0 0 X | x
21-17 Sgi‘gf;; d3 pulse count | 5599 _ 9999 0 ; x| x| x| o] ol x| x
21-18 fgi?ne;; d4 rotation count | 9599 _ 9999 0 x| x| x|o|l o]l x| x
21-19 Sgi‘:‘ne;‘; d4 pulse count | 5599 9999 0 ; x| x| x| o] ol x| x
21-20 fgﬁl“;f;; d5 rotation count | 9599 _ 9999 0 x| x| x|o|l o]l x| x
2121 Sgi‘:‘ne;‘; d5 pulse count | 5599 9999 0 ; x| x| x| o] ol x| x
2122 fgi‘gg‘; d6 rotation count | 9599 _ 9999 0 x| x| x|o|l o]l x| x
21-23 fgi?neg d6 pulse count | 5599 9999 0 ; X | x X 0 0 X | x
21-24 Sgi‘gf;; d7 rotation count 1 5549 _ 9999 0 ; x| x| x| o] ol x| x
21-25 fgi?ne;; d7 pulse count | 9599 _ 9999 0 x| x| x|o|l o]l x| x
21-26 fgrgnr;eg dg rotation count 19449 _ 9999 0 ; X | x X 0 0 x | x
21-27 fgi“rf:; d8 pulse count | 9599 _ 9999 0 x| x| x|o|l o]l x| x
21-28 fgrgnr;eg d9 rotation count 19449 _ 9999 0 ; X | x X 0 0 x | x
21-29 fgi‘:‘;;; d9 pulse count | 9599 _ 9999 0 x| x| x|o|lo]| x| x
21-30 fgfq‘:fg le rotation count | 594 _ 9999 0 x| x| x|o|l o]l x| x
21-31 |Segment 10 pulse count  [-9999 ~ 9999 0 - X X X (0] (6] X X
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Group 21 torque and position control function group

Control mode o
Factory 5 E
Code Parameter name Scope . Unit V/F+ PM PM s
settings V/F PG SLV SV SV SLV SLV2 Z
command
21-32 Segment 11 rotation count 19999 ~ 9999 0 ) X X o o X X
command
21-33 [degment I pulse count 19999 _ 9999 o | - | x | x o| o] x| x
command
21-34 Segment 12 rotation count 19999 ~ 9999 0 ) X X o o X X
command
21-35 [degment [2 pulse count 9999 _ 9999 o | - | x| x o| o] x| x
command
21-36 Segment 13 rotation count 19999 ~ 9999 0 ) X X o o X X
command
21-37 [Segment I3 pulse count 19999 _ 9999 o | - | x| x o| o] x| x
command
21-38 Segment 14 rotation count 19999 ~ 9999 0 ) X X o o X X
command
21-39 [egment 14 pulse count | 5599 _ 9999 0 S x| x o| o | x| x
command
21-40 Segment 15 rotation count 9999 ~ 9999 0 ) X X o o X X
command
21-41 [egment I3 pulse count | 5599 _ 9999 0 S x| x o| o | x| x
command
0: Enter position mode
when the speed is
21-42 |Position mode selection IOW?r than the 0 X X (0] (0] X X
minimum frequency
1: Z-phase locking
function
21-43 |Offset angle 0 ~9999 0 Pulse X X (0] O X X
*: Please refer to the descriptions in Appendix One
Group 22 PM motor group
. Control mode g
actory . =
Code Parameter name Scope i Unit VIE V/F+ SLv sy PM | PM SLV2 E
PG SV | SLV <
22-00 |PM motor rated power 0.00~600.00 KVA kW X X X X O X
200V: 50.0~240.0 220.0
22-01 |PM motor rated voltage 400V- 100.0-480.0 4400 v X X X X (0] X  [Nete?
0/ 0,
2202 [PM motor rated current P> 0-200% of the KVA | A | X | X X X 0 X
inverter’s rated current
22-03 |PM motor number of poles 2~96 6 poles X X X X O X
2204 Sxeg“’tor rated rotation o650 150 |mpm | X | X | x | x | o X
22-05 [P M motor maximum 6~60000 150 |pm | X | x | x | x | o X
rotation speed
22-06 |PM motor rated frequency [4.8~599.0 75.0 Hz X X X O X
22-07 |PM type selection (I)ISII’)I\]X[ 0 X X X X X X  [Nete?
0: Tamagawa non-less
wiring type cable
1: Tamagawa less
wiring type cable
22-08 [PM encoder type 2: SUMTAK less 0 X X X X 0 X
wiring type cable
3: General differential
incremental type cable
4: Sine wave type
cable
22-09 Reserved
0/ 0,
22-10 [PM SLV starting current 20% ~ 200% 100 % X X X X X X
Motor rated current
2211 [V/F mode starting frequency); 5 0 (Note 7) 10 % | x | x | x | x | x X
switching point
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Group 22 PM motor group

Code

Parameter name

Scope

Factory

Control mode

i Unit
settings V/F

V/F+
PG

SLV

SV

PM
SV

PM
SLV

SLV2

Attribute

22-12
22-13

Reserved (Note 4)

22-14

PM motor armature
resistance

0.001 ~ 30.000

1.000 Q X

22-15

PM motor D-axis
inductance

0.01 ~655.34

10.00 mH X

22-16

PM motor Q-axis
inductance

0.01 ~655.34

10.00 | mH X

22-17

PM no-load voltage

200V: 0~250
400V: 0~500

150
300 | V| X

22-18

Weak magnetic limit

0~120

90 % X

22-19

Reserved

22-20

Pole shift angle

0~360

0 deg X

*4

22-21

PM motor tuning

0: Do not perform PM
motor tuning

1: Parameter automatic
tuning (applicable to
PMSLYV)

2: Pole alignment and
circuit adjustment
(applicable to
PMSV)

3: Rotational
automatic tuning

22-22

PM motor tuning failure
history

0. No error
. Stationary pole
alignment failure

2. No PG option card

3. Rotational pole
alignment forced
stop

4. Encoder feedback
direction error

5. Circuit tuning

timeout

6. Encoder error

7. Other motor tuning
error

8. Current abnormal
during rotational
pole alignment

9. Current abnormal
during circuit
adjustment

10. Reserved

11. Stator resistance
measurement
timeout

—

*4

22-23
22-24

Reserved

22-25

[nitial pole detection
method selection

0. Use the angle before
stopping

. Method 1

. Method 2

. Method 3

(Note 7)

22-26

High-Speed Control Ratio
[Enable (applicable to
PMSLV)

S| ™o —

. Low-speed open-
circuit control
1. Low-speed high-
frequency
estimation control
2. Fully closed-circuit
control

22-27

Method 2 voltage

command

5~120 (Note 7)

(22-25=2 or 22-26=1

50 % X
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Group 22 PM motor group

F Control mode g
actory q =
Code Parameter name Scope Setfings Unit VIE V/F+ SLv Sy PM PM SLV2 £
PG SV | SLV <
valid)
0~8 (Note 7)
22.2g [Method 2 frequency (22252 0r 22-26=1 | 2 x| x| x| x|o]o]x
division ratio .
alid)
Weak magnetic voltage 80~110 (Note 7) N
22-29 | ommand limit (related to 22-18) 100 & X X X X 0 0 X
22-30 SPM speed estimation gain 1~150 85 % X X X X X o X | l
(Note 7)
22.31 [SPM speed estimation filter); 60 | Hz | X | X | X | X | X | 0| X [|Netes
frequency (Note 7)
0: Invalid
. 1: Method 1
22-32 |MTPA selection b: Method 2 0 - X X X X (0] (0] X |Nete?
3: Method 3
22-33 |MTPA gain 0~400% 200 % X X X X 0 0 X  [Nete?
22-34 |IPM estimator gain 1~300.0 180 - X X X X X O X  [Nete?
22-35 Reserved
0: General PM motor
22-36 |PM motor type selection  |1: DVEN motor 0 - X X X X X (0] X  [Nete8
1: 0.75KW 1800RPM
4: 1.5KW 1800RPM
7: 2.2KW 1800RPM
10: 3.7KW 1800RPM
PM motor horse power and |13: 5.5KW 1800RPM
22-37 rotation speed 16: 7.5KW 1800RPM 0 - X X X X X 0 X
19: 11KW 1800RPM
22: 15KW 1800RPM
25: 18.5KW 800RPM
28: 22KW 1800RPM
(Open-loop to closed-loop
22-38 |switching point frequency [1.0~40.0 5.0 % X X X X X o X
width (%)
22-39 |Pre-DC injection time 0~20.00 0.10 Sec X X X X X X
22-40 ngh-frquency angle 0.01~1.00 010 ) X X X % o %
detection time Note-9
0: Brake directly when
deceleration or
shutdown is lower than|
. 22-11
22-41 |PM stopping method 1: Open-circuit stop 0 - X X X X X (0] X
when deceleration or
shutdown is less than
22-11.
Fully closed circuit low-
22-42 |speed segment calibration [64~8192 200 - X X X X X (0] X |Nete9
constant Ka
Fully closed circuit high-
22-43 |speed segment calibration [64~8192 500 - X X X X X (0] X [Nete9
constant Kb
Fully closed circuit high-
22-44 Ispeed position filter 1~256 4 - X X X X X (0] X
constant
22-45 [PM magnetic flux 0.001~10.000 0.700 - X X X X X o X
22-52 |Low-speed coefficient 3000~60000 4000 - X X X X X (0] X
2053 [Low-speed integral filter 1, ;56 2 | v|x | x| x| x| x]|o]lx
time
22-54 |Motor voltage standard 50.0~600.0 300 - X X X X X o X
2355 Fully closed circuit high- 1-256 3 ) X X X X X o X
speed filter coefficient

4-66




Group 22 PM motor group

F Control mode g
actory q =
Code Parameter name Scope Setfings Unit VIE V/F+ SLv Sy PM PM SLV2 £
PG SV | SLV <
22-56 Fully closed circuit low- 1-256 64 ) X X X X X o X
speed filter coefficient
2257 Zero-Voltage pulse Cycle 3250 4 X X X X o o X
Count
Zero-Voltage pulse width
22-58 |optimization 0.1~50.0 10.0 X X X X o o X
optimal current limit value
Zero-Voltage 0: Invalid
22-59 injection enable. 1: Valid ! X X X X o o X
2260 [Optimized Zero-Voltage 150040000 4000 x| x| x| x| o o] x
pulse cycle value
Group 23 pump and HVAC group
Control mode e
Factory A 2
Code | Parameter name Scope Settings Unit VIE V/F+ SLY sy PM PM SLV2 g
PG SV | SLV =
0: Invalid
1: Pump selection
2: HVAC selection (in
23-00  |Function selection ( 0 - (0] X X X X X 0
development)
3. Compressor selection (in
development)
. . 0: Single Pump
Single/multiple
d 1: Host
ump an
2301 PP b: Auxiliary pump 1 0 ; o | x| x| x| x| x| o
[primary/secondary >
. . 3: Auxiliary pump 2
unit setting .
4: Auxiliary pump 3
2302 [Vorkpressure 15 650,00 200 | PSI | O X X X | x | X 0
setting
Maximum pressure
23-03 |[of pressure 0.10 ~ 650.00 10.00 PSI (0] X X X X X (0]
transmitter
23-04 [Pump pressure 0: Set by parameter 23-02 0 o X X X X X o
command source  |1: Set by Al
0: Display target pressure
land feedback pressure
23-05 Dlsplgy method 1: Only display current 0 o X X X X X o
selection pressure
2: Only display feedback
ressure
23-06 gﬁ?p"”“’“al £ 100~10.00 0.10 - 0 X X X | x | X o |
23-07 [Integral time (I) 0.0~100.0 0.5 Sec 0] X X X X X (6] *1
23-08 [Derivative time (D) [0.00~10.00 0.00 Sec 0 X X X X X ¢ *1
23-20=0:0.01 ~ o
2309 [Constantpressure 54 o s |lplo| x| x| x| x| x]o
crror range 23-20=1 : 1~100
23.10 [constantpressure g o 599 0o 3000 | Bz | o | x | x | x| x| x| o
sleep frequency
2311 [Cons@ntpressure ) o oss s 10 [ S| O | x| x| x| x| x| o
sleep time
Maximum pressure [2-20-0 + 0-00~ %/
23-12 imit p 650.00 50 P;I 0} X X X X X ¢}
23-20=1: 0~100
23.13 [igh pressure 0.0 ~ 600.0 100 | Sec | O X X X | x | X 0
warning time
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Group 23 pump and HVAC group
Control mode 2
Factory . 2
Code | Parameter name Scope Py Unit VIE V/F+ SLV Sy PM | PM SLV2 =
PG SV | SLv <
23-14 [High-pressure = 5 609 200 [ see | 0| x | x| x| x| x]o
shutdown time
Minimum pressur: 23-20=0:0.00 ~ %/
23-15 [ T PESEE 650,00 5 pgg | O | X | X | X | X | X | O
23-20=1: 0~100
23-16 [LOWPIESSUE 66000 00 [se| o | x| x| x| x| x]o
warning time
[Low-pressure
23-17 [failure shutdown 0.0 ~ 600.0 0.0 Sec 0} X X X X X O
time
23-1g [ressureloss - 5 600.0 00 [se| o | x| x| x| x| x]o
detection time
23-19  [Pressure loss 0~ 100 0 % | o | x| x| x| X | Xx ]| o
detection ratio
2320 Pre'ssu‘re percentage [0: Pressure 1 ) o X X X X X o
switching 1: Percentage
23.0p [huiliary machine ', o 599 99 4500 |z | o | x | x | x| x| x| o
trip frequency
Water usage 0: Detect upwards
23-23 detection direction |1: Detect downwards ! ) o X X X X X o
Water use 23-20=0: 0.00 ~ o/
23-24 [inspection pressure [65.00 1 Pgl (0] X X X X X (0]
range 23-20=1: 0~10
2325 |Wvaler usage 0.0 ~200.0 300 [See | O | X | X | X | x| X | o
detection cycle
Water usage *1
23-26 |detection 0.1 ~ 6000.0 KVA Sec 0} X X X X X (¢}
acceleration time
Water usage *1
23-27 |detection 0.1 ~6000.0 KVA Sec (0] X X X X X (0]
deceleration time
23.8 | oreed oberation 4 _ 59900 000 | Hz | o | X | X | X | x | x| O
requency
23-9 Multi-pump paralleljy -, 4, 3 |Hymin| O X X X X X 0
alternating time
Multi-pump parallel
2330 puiliarywater 5 00 [Sec | O | X | X | X | X | X ]| O
lpumping detection
time
0: Off
Mulipump parlel S C  enipation
23-31 [synchronization p synch 1 o} X X X X X 0
. D: Pressure setting
selection L
synchronization
3: Run/Stop synchronization
23-20=0:0.01 ~ 0
2334 [ ONSANPIESSUE 550,00 s | lol x| x| x| x]|x]|o
g 23-20=1: 1~100
0: Do not perform function
1: Timer alternation
selection
Multi-unit parallel [2: Sleep stop alternation
23-35 [connection selection 1 (0] X X X X X O
switching selection [3: Timer and sleep stop
lalternation selection
4: Multi-unit parallel testing
mode
0: PSI
1: FPM
23-36 [PUMP unit display i SSFIM 0 0} X X X X X ¢}
4: GPH
5: GPM
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Group 23 pump and HVAC group
Control mode 2
Factory . 2
Code | Parameter name Scope Py Unit VIE V/F+ SLV Sy PM | PM SLV2 =
PG SV | sLV <
6: IN
7: FT
8: /s
9: /m
10: /h
11: °F
12: inW
13: HP
14: m/s
15: MPM
16: CMM
17: W
18: KW
19: m
20: °C
21: RPM
22: Bar
23: Pa
24: KPa
2337 [Naterleakage 5 1400 00 [ Sec | O | X | X | X | X | X ]| O
detection time
i lbse ™ baaa oor-
23-38 65.00 1 : 0} X X X X X (¢}
pressure change b3-20=1 - 1~10 PSI
amount ’
Water leakage 23-20=0:0.01 ~ %/
23-39 [detection restart 650.00 5 Pgl (0] X X X X X (0]
error range 23-20=1: 1~100
23-41~
23.70 Reserved
2371 [Pressuresetting -y 14 650 0 w00 [ pst| o | x | x| x| x| x| o
maximum value
Parallel alternating |): Hour
23-72  {time switching - 0 o X X X X X 0
1: Minute
i 0: Invalid
23.73 [Secondary unit 0 o| x| x| x| x| x| o
wakeup selection  [{: valid
0: Invalid
High-pressure 1: High-pressure warning
23-74 ” . only 2 0} X X X X X ¢
action setting
2: High-pressure warning
lerror all effective
0: Invalid
~ :n|l: Low-pressure warning
23.75 Lovy pressure action only 0 o X X X X X o
setting -
2: Low-pressure warning
lerror all effective
Pressure loss 0: Invalid
23-78 |detection action 1: Pressure loss warning 0 (0] X X X X X (0]
selection 2: Pressure loss error
2379 [Multi-pump parallely ), 0 o} X X X X X 0
alternating time day
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Appendix One: Default factory value and parameter upper limit value adjusted according to different horse

powers
11-01 11-01 18-00
When the carrier |When the carrier wave SLV/SV initial value
Model Frame wave <= 8K, the > 8K, the maximum .
. (low-speed slip com-
maximum frequency| frequency of SLV ensation)
of SLV (Hz) (Hz) P
2P5
201 1 150 150 1.00
202
203 2 150 150 1.00
205
208 3 150 150 1.00
210 150
o5 4 150 1.00
220 5 150 150 1.00
401
400 1 150 150 1.00
403
405 2 150 150 1.00
408
110 3 150 150 1.00
415
10 4 150 150 1.00
425
1 1 L.
130 5 50 50 00
00-14~00-17 11-01 ‘ 11-01‘ 11‘-01
21-05~21-08| 20-08 (ASR 00-21~00-24 Default | Maximum carrier wave | Maximum
Model | (torque limit) | filter time) ; . factory carrier wave
S o Acceleration/deceleration X .
initial value |initial value (s) time initial value (s) carrier (PMSLV maximum (other mode)
val wave kHz | frequency > 80Hz) kHz kHz
2P5 4 8 16
200% 0.001 10.0
201 4 8 16
202 4 8 16
203 200% 0.001 10.0 4 8 16
205 4 8 16
208 200% 0.001 10.0 4 8 16
401 4 8 16
200% 0.001 10.0
402 4 8 16
403 4 8 16
200% 0.001 10.0
405 4 8 16
408 4 8 16
200% 0.001 10.0
410 4 8 16
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1-01 11-01 11-01
21-05~21-08 | 20-08 (ASR ! Default | Maximum carrier wave | Maximum
o | e ) |l ) o | 808 | E | s
fnihat value ial value (s MMmmMWMMgmme(mm»%mmm KHz
4 3 16
igf 200% 0.004 10.0 ; : T
202 4 8 16
203 200% 0.004 100 4 3 6
205 4 3 6
208 200% 0.004 10.0 4 3 6
4 3 6
ig 160% 0.004 150 - . .
220 160% 0.004 200 4 8 6
4 8 16
ig; 200% 0.004 100 - = .
4 3 6
igi 200% 0.004 10.0 - . T
4 8 16
j(l)f) 200% 0.004 100 ; ; T
4 3 6
i;(s) 160% 0.004 150 - . T
45 4 8 16
o 160% 0.004 200 - . .
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Low-voltage start function description:

Wiring schematic diagram:

Single-phase
UPS or

battery

| 4

Single-phase UPS and
battery specifications
440V Vac: 207~380

Vdc: 292~537

Low-voltage start-up

function action input

Electromagnetic contactor
action timing diagram

Before inputting the backup power, electromagnetic contactors O and (3 must be turned
on, and electromagnetic contactor @) must remain open. Electromagnetic contactor (3 can
only be turned on after electromagnetic contactor O is turned on. When the backup power
is about to be removed and before electromagnetic contactor @ is turned on,

Motor AC driver

R/L1
S/L2
T/L3

S1~S7
24VG

electromagnetic contactors O and (3 must remain open.

Notes for low-voltage start-up operation:

1. Start the low-voltage start-up function (DI=62), the fan will not operate to prevent a drop

in emergency power voltage.

2. When starting the low-voltage start-up function, there is no input phase loss protection.
3. When starting the low-voltage start-up function, the operating frequency of the motor

will operate according to the 07-31 low-voltage operation frequency.

Related parameter descriptions:

07-30 Low-voltage threshold selection setting enabled.

07-13 Low-voltage detection threshold 400V model parameter lower limit can be set to 250V.

03-00~03-06 setting 62 low-voltage startup function action input.

07-31 sets the low-voltage operation frequency.
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Reduce the acceleration and deceleration impacts during the
start and stop of equipment such as elevators

In passenger elevators, if there are acceleration or deceleration impact (discomfort) during startup or stopping,
please adjust the following parameters

Output
Frequency

00-14 00-15 Apply DC brake while stopping
Acceleration time 1 Deceleration time 1 (It is zero-speed control during PG vector control)

Remark: In the low-speed deceleration S curve characteristic time, when the output frequency did not
reach the value set for the minimum output frequency of 01-08 motor 1, the S curve characteristic will
be terminated, and change to stop DC braking (zero speed control).

DC braking and zero speed control functions while stopping
A

07-08DC brake time while stopping
(zero-speed brake time when stopping)
03~0.5s

Output frequency

Frequency outputting

ON . OFF

Brake operation OFF / ON

When the mechanical action of the brake is slower, to prevent dropping while stopping, please perform DC
brake (zero-speed control when using PG vector control) until the brake is fully closed.

\/

t

Remark 1: Regulations in various countries across Europe states that when elevators stop, the inverter
and motor has to be separated through a contactor. Except for emergency situations, separation can
only occur when the brake is fully closed and the inverter is in base-emitter cut-off (the signal in the
base-emitter cut-off is ON).

Remark 2: When separating in motor control or DC brake (zero-speed control), sometimes the inverter

may malfunction due to surges. In addition, when there is contactor set between the inverter and motor,
please set the 08-10 output phase loss protection as 1 (effective).
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4.3 Descriptions of parameter functions

\ 00-Basic function group

00- 00 Motor control mode
[0]: V/F
[1]: V/IF+PG
[2]: SLV

Scope [3]: SV

[4]: Reserved
[S]: PMSLV
[6]: SLV2

The control algorithm of the inverter is as described below:

Table 4.3. 1 Inverter control algorithm

00-00 Control L.
Settinps Aloosithm Control fundamentals Application example
- Drives general motor.
. .. | - Replaces existing inverter.
0 VIE V/F mode without PG (open circuit). | Location that does not require automatic tuning.
- Applicable to ND (general load) mode.
With EG-based V/E contro!, Simple closed-loop speed control, with higher
1 V/F+PG | featuring speed compensation.
. . accuracy than the V/F mode.
PG interface (optional).
Current vector control without PG Useq in apphcatlon Sll'[lllatIOI.IS without PG, able to
2 SLV provide higher precision in speed and torque
(Sensorless vector control) .
requirements.
With PG-based current vector With PG-based high-performance control mode.
control (closed-loop current vector . ..
3 SV control) High-precision speed and torque
PG interface (optional). controlcharacteristics.
Sensorless current vector control - Used in application situations without PG, able to
5 PMSLV | without PG for permanent magnet provide higher precision in speed and torque
motors). requirements.
Used in application situations without PG, vector
6 SLV2 Voltage vector control without PG. control can prov.lde higher .ro.tatlon speed operations,
and provide higher precision speed and torque
requirements than V/F.
(1). 00-00=0

Select the V/F curve (01-00) according to the motor and application requirements.
If the motor wiring length is more than 50 meters, stationary motor parameter tuning (17-00=2) needs
to be performed. Please refer to the descriptions in parameter 17-automatic tuning function group to
understand descriptions related to motor parameter tuning.

(2) 00-00 =1
Select the V/F curve (01-00) or according to the motor and application requirements.
Select the number of motor poles (02-07) and the number of PG (pulse generator or encoder) pulses
(20-27). Refer to Parameter 20 — Speed Control Function Group for details on PG feedback settings.
If the motor cable length is 50 meters or longer, perform stationary motor parameter tuning (17-00 =
2). Refer to Parameter 17 — Auto-Tuning Function Group for details on motor parameter tuning.

(3). 00-00=2
Confirm that the inverter capacity and motor power corresponds to one another, and use the motor
parameter tuning function to measure and save the motor parameters.
Perform rotational motor parameter tuning before operating to improve the SLV mode performance.
Please refer to the descriptions in parameter 17-automatic tuning function group to learn the
descriptions regarding motor parameter tuning.

(4) 00-00=3
Confirm that the inverter capacity corresponds to the motor power. Use the motor parameter auto-
tuning function to measure and store motor parameters.
Refer to Parameter 17 — Auto-Tuning Function Group for details on motor parameter tuning.

(5) 00-00=5
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Confirm that the inverter capacity and motor power corresponds to one another, and use the motor
parameter tuning function to measure and save the motor parameters.

Perform automatic tuning before operation to improve the PMSLV mode performance.

Please refer to the descriptions in parameter 22-21 PM motor tuning function.

Please choose a brake resistor with appropriate power and resistance according to the motor power
and application scenario.

(6) 00-00=6
. Confirm that the inverter capacitor and motor power corresponds to one another. Use the motor
parameter tuning function to measure and save the motor parameters.
Please refer to the descriptions in parameter 17-automatic tuning function group to learn the
descriptions regarding motor parameter tuning.

Select and adjust the V/F curve (01-00) according to the motor and application requirements.
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< This 00-00 parameter is not affected by the initialization parameter setting.

00- 01 Motor operation direction
[0]: Forward
[1]: Reverse
If the operation command is controlled by the button panel (the setting of 00-02 is 0), the button panel can be used to
control forward and reverse, and the control results will be saved in 00-01. Users can also modify the 00-01 parameter to

control forward and reverse directly. This parameter will be selected by the 11-00 motor direction locking command and
restricted to whether it can rotate forward/reverse.

Scope

00- 02 Primary operation command source selection
[0]: Button panel control

[1]: External terminal control

Scope [2]: Communication control

[3]: PLC

[4]: RTC (in development)

(1) 00-02=0: By setting 00-02=0, use the digital operator button (stop, run and forward/reverse buttons) to execute inverter
operations.

=>(Please use by referring to Chapter 4-1 panels)

(2) 00-02=1: By setting 00-02=1, use the control circuit terminals to execute inverter operations.

00- 03 Secondary operation command source selection
[0]: Button panel control

[1]: External terminal control

Scope [2]: Communication control

[3]: PLC

[4]: RTC (in development)

(1) 00-03=0: By setting 00-03=0, use the digital operator button (stop, run and forward/reverse buttons) to execute inverter
operations.

=>(Please use by referring to Chapter 4-1 panels)

(2) 00-03=1: By setting 00-03=1, use the control circuit terminals to execute inverter operations.

It must be used with the multi-function digital input function (12: Primary/secondary operation switching function)
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B 2-wire operation
+  The use of 2-wire operation is through execution by setting 03-00 (S1 terminal function selection)
to 0 (forward operation/stop) and set 03-01 (S2 terminal function selection) as 1 (reverse
operation/stop).
When the control circuit terminal S1 is ON and S2 is OFF, the inverter will rotate forward; and
when S1 is OFF, the inverter will stop.
. When the control circuit terminal S1 is OFF and S2 is ON, the inverter will rotate in reverse; and
when S2 is OFF, the inverter will stop.
2-wire control is as shown in Figure 4.3.1; if S1 and S2 are both ON simultaneously for more than
500 milliseconds, the warning “EF9 (flashing) FWD-REV error” will pop up and the inverter will
stop. After the situation is released, the inverter will resume normal operation.
Forward
operation / stop

—0

S1

Reverse operation /
stop

—O 0O0—O 32

24VG
?
Figure 4.3.1 Example of 2-wire wiring
*  When the inverter parameter 13-08 (initialization) is set to 2, 4 or 6 and is 2-wire program
initialization, the multi-function input terminal S1 will operate in forward direction/stop
command, and S2 will be reverse operation/stop command.
m  3-wire operation
When any of the parameters (multi-function digital input terminal S3~S7) between 03-02 to 03-
06 is set as 26, and the multi-function digital input terminal is set as forward /reverse command,
the S1 and S2 terminals will be set as 3-wire control operation command and stop command,
and their original functions will be off.
When the inverter parameter 13-08 (initialization) is set to 3, 5 or 7 is 3-wire program
initialization. The multi-function digital input terminal S7 is the forward /reverse
command.( Frame 1 has no S7 terminal. After setting to 3-wire control mode, manually set any
one of parameters 03-02 to 03-05 to 26.)
«  Figure 4.3.2 below is an example of 3-wire control. The multi-function input terminal S7 is the
forward /reverse command terminal.
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(Normally closed switch)

—OlO—"—O

Operate (Normally

opened switch)

S1 Operation command
(On: Operate)

Stop command
S2

o O0—0O

D (Off: Stop)

)

g7 Forward / Reverse
command

24VG

T

Figure 4.3.2 Example of 3-wire wiring

«  The S1 terminal must remain conducted for 50 milliseconds or more for the operation
command to self-hold. Please refer to Figure 4.3.3.
3-wire operation program.

Operation command

Stop command

Forward / Reverse
command

Motor speed

| |
_>: :4_2 50 ms

Stop |  Forward :

fum Turn off
on ;
Turn off
(Stop) R
| | |
| | |
| | |
| | |
: Turn off | :
I (forward ) Tum on(Reverse) | |
| i | ”
| : | |
| | |
| | |
| ! | |
| , | |
| | | |
: L >
| | |
| : | ! |
| | | ' |
| | | ! |
| | ' |
| ' |
| ! ' |
Reverse | Stop | Forward

Figure 4.3.3 3-wire operation program
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2-wire operation with self-hold function

. When any of the parameters between 03-00 to 03-06 (multi-function digital input terminal S1~S7)
is set to 53 (two-wire self-holding stop command), its external operation is 2-wire forward
/reverse method but includes the self-holding function. Therefore, the multi-function digital
terminal must be set as the stop command (also with self-holding function).

+  The figure below is an example of 2-wire self-holding wiring; the multi-function input terminal
S1 is forward operation (03-00=0), the multi-function input terminal S2 is the reverse operation
(03-01=1), and S5 is the 2-wire self-holding stop command (03-04=53).

S1 Forward operation command

O O O (with self-holding function)

S2 Reverse operation command

* O O O (with self-holding function)

S5 Stop command

———O o—0 (with self-holding function)

24VG

\I}

Figure 4.3. 4Self-holding 2-wire wiring example

. S1, S2 and S5 terminals must remain conducted for 50 milliseconds or more in order for the
forward , reverse and stop commands to self-hold.
+  Please refer to the 2-wire self-holding operation program below.

> < >50 ms
It can be
Turn Turn off Tumn ] poth turned
on on on or off ITi
Forward command » Time
> < >50 ms
T ff
Turn off Turn m o
Reverse command on » Time
< >50 mg
Turn off (inverter operation) Turn
on » Time

Stop command

Motor speed \‘ ¥ Time

< » < < » < » <

Stop Forward Reverse Stop Forward

Figure 4.3.5 Self-holding 2-wire operation program
+  2-wire operation with self-holding function (multi-function digital input terminal S1~S7 set as
53) cannot be set with 3-wire operation(multi-function digital input terminals S1~S7 set as 26)
simultaneously. If set simultaneously, the SE02 error will occur.

(3) 00-02=2

+  Inverter operations can be controlled through the RS-485 communication port.
Please refer to parameter 09-communication function group to understand detailed descriptions
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on RS-422/485 communication.

(4) 00-02=3
+ The inverter operation stop and frequency command can be controlled using the built-in PLC
function of the inverter; the setting values of 00-05 is ineffective at this time.
+ At this time, the RUN and STOP buttons on the operator can be used to start and stop the built-in
PLC function of the inverter.

(5) 00-02=4
+ When the primary operation command is set as RTC, the inverter operation command will be
executed according to the RTC timer actions.

00- 04 Language selection
Scope [0]: English

[1]: Simplified [2]: Traditional
Chinese Chinese
The 00-04 language selection parameters must be used with the LCD digital operator in order to be displayed.
. When 00-04 is set as 0, the string on the LCD digital operator will be displayed in English.
+ When 00-04 is set as 1, the string on the LCD digital operator will be displayed in Simplified Chinese.
When 00-04 is set as 2, the string on the LCD digital operator will be displayed in Traditional Chinese.
. When 00-04 is set as 3, the string on the LCD digital operator will be displayed in Turkish.

[3]: Turkish

Remark: When initializing parameters, this parameter will not be restored to the default factory value.

00- 05 Primary frequency command source selection
00- 06 Secondary frequency command source selection
[0]: Set with the up and down button on | [6]: RTC(in development)
the button panel [7]: AI2 auxiliary frequency
[1]: External control (analog AI1) [8]: Panel knob VR
Scope [2]: Terminal UP/DOWN [9]: Handwheel frequency (in development)
[3]: Communication control (only 00-05 has this option)
[4]: Pulse input
[5]: Reserved

(1) 00-05/00-06=0:
- The digital operator inputs the frequency reference command directly, or is set by changing the parameter
05-01 (frequency reference 1). Please refer to section 4.1.4, screen mode - frequency reference setting
details.

- If the secondary frequency is set as the digital operator (00-06 = 0), the frequency command of the
secondary frequency can only be modified in parameter 05-01.
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(2) 00-05/00-06=1:
+ Enter the frequency reference command from the control circuit terminal AIl (voltage/current input)
or Al2 (voltage/current input, set through 04-00).
+ When the input voltage signal is the primary frequency reference command, use the All terminal.
+ When the input current signal (4-20mA) is the primary frequency reference command, then use the
Al2 terminal; the setting steps are as shown below:
@ Input OV to the All terminal
@ Set 04-00=1: (Choose 4~20mA input as the multi-function analog input terminal AI2 signal)
® Set the flip switch SW4 to the I (current) position.
@ Set 04-05=10 (add the AI2 signal to All).
+ Refer to Figure 4.3.6 to understand the details for selecting analog terminal setting as the primary speed
frequency source.

+10V

Primary speed frequency
Al1  reference command
2K} (Voltage input)

Primary speed frequency
A2 reference command
(Current input)
Q Al AD

SW3 Sw4

GND

—

Figure 4.3. 6 Analog input for the primary speed frequency reference command

Remarks
1.  When the current signal is entered to the AI2 terminal, select the voltage/current switching switch
SW4 to I (original factory setting), and set 04-00=1 or 3 (AI2=4~20mA).
2. When the voltage is entered to the AI2 terminal, select the voltage/current switching switch SW4 to
the V (original factory setting) position and set 04-00= 0 or 2 or 4 (AI2 = 0~10V).
3. Follow the AIl input signal and set 04-00 correctly.
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(3) 00-05/00-06=2:
Use the frequency increase and decrease functions of the DI terminal to control the frequency command.
Please refer to the parameter descriptions 03-00 to 03-06 to understand related functions.

(4) 00-05/00-06=3:
Use PLC or other MODBUS protocol related devices to input the frequency reference from the RS-485
communication port.
Please refer to parameter 09-communication function group to understand more communication
descriptions on RS-485.

(5) 00-05/00-06=4:
Use pulse input as the frequency command. Please refer to the descriptions of parameters 03-30~03-34 to
understand the details on using pulse input.
Use the frequency reference function of pulse input, as shown in Figure 4.3.7. Since the PI input terminal
has built-in pull-up resistance, if the open collector input method is used, external resistors are not required.

Serial pulse input
(Internal impedance: 3.89 K)

PI

-

L level-0.0t0 0.5V

H level -4.0t0 135V
Duty cycle - (ON/ OFF) 30 % to 70%
GND Pulse frequency - 50 to 32 KHz

OVL Y

Figure 4.3.7 Frequency reference function of pulse input
(6) 00-05/00-06=6:
Use the RTC function as the source of frequency command; please refer to the related descriptions of the
RTC function in group 16.
(7) 00-05/00-06=7:
When 04-05 is set to 0 (auxiliary frequency), the frequency command can be provided through the multi-
function analog input AI2, with a maximum output frequency of (01-02, Fmax) = 100%. If 04-05 is not
set to 0 and the frequency is 0, please refer to the descriptions of multi-speed in parameter 03-00~03-06.
(8) 00-05/00-06=8:
Use the FREQ.SET knob on the panel as the frequency command.
(9) 00-05=9:
Use the handwheel as the frequency command; the rotation speed of the handwheel is multiplied by the
speed calculation multiplier (20-43), then limited by the parameter speed command limit (20-44), and used
as the inverter's operating command. Selecting this option requires the installation of an induction motor
with a PG card (JN7-PG-L).
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00- 07 Frequency source combination mode selection

[0]: Primary frequency source

Scope [1]: Primary frequency source + secondary frequency source

(1)
(2)

When 00-07= 0, the frequency source is set by parameter 00- 05.

When 00-07= 1, the frequency source is the primary frequency source set by parameter 00- 05 plus the
secondary frequency source set by 00- 06. At this time, 00-05 and 00-06 cannot have the same frequency
source set, otherwise the error message SE01 will be displayed.

If the primary frequency source is from external control and the secondary frequency source is from the digital
operator, the frequency of the secondary frequency source is set by the 0 segment speed frequency (05-01)

setting.
00- 08 Communication frequency command
Scope [0.00~599.00] Hz

This parameter is used to read communication frequency commands (read only).
This parameter is only effective in communication mode.

00- 09 Communication frequency command memory

[0]: Do not memorize the communication frequency command before power failure (00-
Scope 08)
[1]: Memorize the communication frequency command before power failure (00-08)

This parameter is only effective in communication mode.

00-10 Minimum frequency detection action

[0]: A warning will pop up when lower than the minimum frequency

[1]: Operates with minimum frequency when lower than the minimum frequency
[2]: No StP0 warning, output frequency command

[3]: No StP0 warning, output 0 when lower than the minimum frequency

Scope

When 00-10=0: When the frequency command is lower than 01-08 (minimum output frequency), the
StP0O warning will pop up.

When 00-10=1: When the frequency command is lower than 01-08 (minimum output frequency), it will
operate with the minimum output frequency.

When 00-10=1: When the frequency command is lower than 01-08 (minimum output frequency), there
is no StP0 warning and it will output the frequency command.

When 00-10=1: When the frequency command is lower than 01-08 (minimum output frequency), there
is no StP0 warning and it will output 0 when it is lower than the minimum frequency.
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00- 11 PID frequency lower limit selection

[0]: PID sleep limit frequency lower limit
[1]: PID sleep limit OHz

When the PID frequency lower limit is in sleep mode (please refer to parameter descriptions 10-17
to 10-20), if 00-11 = 0, the PID sleep mode will limit the frequency lower limit. If 00-11 = 1, PID
sleep mode will limit the frequency to 0 Hz.

Scope

00-12 Frequency upper limit
Scope [0.1~109.0] %
00-13 Frequency lower limit
Scope [0.0~109.0] %

The upper and lower limits of the frequency reference are based on the maximum 100% output reference,
either 01-02 (Fmax) or 01-16, with a base increment of 0.1%.

. The setting value of 00-12 must be greater than 00-13, otherwise the “SE01” set range error message
will be displayed.

. When the frequency reference is zero and the operation command is inputted, the motor operates at
the lower limit of the frequency reference, determined by 00-13 and the minimum frequency of 01-
08 (or 01-22). Please refer to Figure 4.3.8.

Output
Frequency
A

100%

00-12

Frequency
Reference

100%
Figure 4.3. 8 Reference frequency upper and lower limits

The maximum set frequency on the panel is based on 01-02 combined with 00-12, with the frequency upper
limit not exceeding 599 Hz. And the Al analog input frequency is 100% of 01-02.

4-84



00-14 Acceleration time 1 00-22 Deceleration time 3
Scope [0.1~6000.0] Sec Scope [0.1~6000.0] Sec
00-15 Deceleration time 1 00-23 Acceleration time 4
Scope [0.1~6000.0] Sec Scope [0.1~6000.0] Sec
00-16 Acceleration time 2 00-24 Deceleration time 4
Scope [0.1~6000.0] Sec Scope [0.1~6000.0] Sec
00-17 Deceleration time 2 00-25 Ac.cele.ration/deceleration
switching frequency
Scope {0.1~6000.0] Sec Scope {0.00~599.00] Hz
00-21 Acceleration time 3
Scope [0.1~6000.0] Sec

Set the various acceleration/deceleration time; the original acceleration time set by the manufacturer was 00-

14, and the deceleration time is 00-15.

+ Acceleration time: The maximum output frequency (01-02) or (01-16) time required from 0% to 100%
+ Deceleration time: The maximum output frequency (01-02) or (01-16) time required from 0% to 100%

The default factory settings of the acceleration/deceleration time and jog acceleration/deceleration time vary

from model to model.
Table 4.3. 2The default factory acceleration/deceleration times of the various models

Model .
Horse power (200V Horse power (400V Default fa‘ctory settlng‘valu.es of
acceleration/deceleration times
class) class)
0.5~7.5HP 1~10HP 10s

A. Switch between acceleration/deceleration time through multi-function digital input terminals.

Use the multi-function digital input terminals (S1~S7), in combination with the ON/OFF status of the

terminals to choose the acceleration/deceleration times during operation.
The table below shoes the switching combinations of the acceleration/deceleration times (binary).

Table 4.3.3 Conversion combinations of acceleration/deceleration times

Acceleration/deceleration
time selection 2
(Set 03-00 to 03-06 = 30)

Acceleration/deceleration
time selection 1
(Set 03-00 to 03-06 = 10)

Acceleration time

Deceleration time

0 0 Taccc1(00-14) Tdec1(00-15)
0 1 Taccc2(00-16) Tdec2(00-17)
1 0 Taccc3(00-21) Tdec3(00-22)
1 1 Taccc4(00-23) Tdec4(00-24)
0: OFF 1:0ON
A
———————————— Tdec?2
Rate
Output TI:CCQ
Frequency | ate
I Tdec1
|
1 Tacc1 Rate
Rate

Digital Input
Terminal S5
(03-04=10)

Figure 4.3. 9 Switching between acceleration/deceleration times through the multi-function digital input (example)
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B. Switch between the acceleration/deceleration times according to the motor selection

Set the function of the multi-function terminal to 40 motorl/motor2 switching, and the input terminal
switch can be used to switch between motors. The switching of motorl/motor2 is limited to VF control mode
an VF with PG control mode only.

When motorl is selected, the multi-stage acceleration/deceleration time switches in accordance with
Table 4.3.3.

When motor2 is selected, the multi-stage acceleration/deceleration time switches in accordance with
Table 4.3.4.

Table 4.3. 4 Motor2 acceleration/deceleration time selection

When motor? is selected
Acceleration/deceleration
time selection 1 Acceleration time | Deceleration time
(Set 03-00 to 03-06 = 10)
0 Taccc3(00-21) Tdec3(00-22)
1 Taccc4(00-23) Tdec4(00-24)

C. Automatically switches acceleration/deceleration times
When the setting value of the output frequency reaches 00-25, the first and forth
acceleration/deceleration times are switched automatically according to the set frequency in 00-25.
Please refer to Figufe 4.3.10 below.

Output
Frequency

00- 25

> time
Taccl Taco4 Tdeo4 Tdect
Rate Rate Rate Rate
(00-14) (00-23) (00-24) (00-15)

Figure 4.3. 10 Automatic acceleration/deceleration switching

When the output frequency Fout < 00-25: The acceleration/deceleration time = first acceleration
time/first deceleration time (00-14 and 00-15).

When the output frequency Fout 2 00-25: The acceleration/deceleration time = the fourth acceleration
time/fourth acceleration time (00-23 and 00-24)

The priority of multi-function digital input acceleration/deceleration time selection 1 (03-00~03-06 set
as 10) and acceleration/deceleration time selection 2 (set to 30) is higher than 00-25.

00-18 Jog frequency

Scope [0.00~599.00] Hz
00-19 Jog acceleration time
Scope [0.1~600.0] Sec
00-20 Jog deceleration time
Scope [0.1~600.0] Sec

00-19 (jog acceleration time) The acceleration time set from zero to the maximum output frequency (01-02)
or (01-16), and the acceleration time 00-20 (jog deceleration time) is set from the maximum output frequency
(01-02) or (01-16) to zero.

Set the operation command source (00-02) to 1 for external terminal control. Set the jog frequency in 00-18
(default factory setting is 6.0Hz), and configure the multi-function terminal settings 03-00 to 03-06 and set
them to the jog forward command (6) or jog reverse command (7), and the motor will operate according to
the configured settings.
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00- 26 Emergency stop time

Scope [0.0~6000.0] Sec

Use the multi-function digital input terminal (S1~S7) to decelerate and stop within the time set in 00-26

Set the multi-function digital input terminal (03-00~03-06) to 14: When the emergency stop contact is
ON (it is usually ON), decelerate and stop within the time set in 00-26.

Set the multi-function digital input terminal (03-00~03-06) to 15: When the emergency stop contact is
OFF (it is usually OFF), it will stop freely.

After the emergency stop command is entered, the inverter cannot be restarted before it stops. To cancel
emergency stop, please close the operation command and emergency stop command. Please refer to
Figure 4.3.11 below.

When error is detected, this function can be used as a way of stopping.

Emergency stop
command I
S5(03-04=14) ON OFF

time

Run
command
ON |

time

Output — —
Frequency

time

> Emergency stop deceleration
‘ time

Figure 4.3. 11 An example of emergency stop operation

00- 28 Primary frequency command characteristic selection

[0]: Positive characteristic (0~10V/4~20mA corresponds to 0~100%)

Scope [1]: Negative characteristic (0~10V/4~20mA corresponds to 100~0%)

When the analog frequency reference signal is entered from the control terminal AIl or AI2, select the
characteristic of the primary frequency reference command for the corresponding analog signal.
00-28 = 0: The positive characteristic of the primary frequency reference command. (0-10V or 4-20mA
/0-100%, -10-0V/-100%-0)
= 1: Inverse characteristics of the primary frequency reference.
Please refer to Figure 4.3.12 below for the characteristics of the primary frequency reference
When analog frequency reference signal is inputted into AI2, it must be below 04-05=0 (auxiliary
frequency) in order to be effective.

., Analog input !, Analog input

ov 10V signal ov 10V signal
(4mA) (20 mA) (4mA) (20 mA)
(a) Forward Characteristics (b) Reverse Characteristics

Figure 4.3. 12 Positive/inverse characteristics of the primary frequency reference

4-87



00- 29 Zero-speed operation selection

[0]: Operates according to the frequency command
[1]: Stop

[2]: Operates according to the minimum frequency
[3]: Zero speed operation

Under sensor vector mode (SV/PMSV) (00- 00=3/4 ), when the operating frequency is lower than the
minimum output frequency, as shown in Figure 4.3.13.

Scope

A
Operation
command
» Time
Frequency
Reference
(Fref) Fmin( 01 - 08)
Output » Time
Frequency
after softstart
( Fout( SFS))
| I
I I .
c \ : : | » Time
<—>:<—» : I | : :<—>!
B.B1 07-16 | | b I 07-08
| pre- excite | I ! | ! I
I time | ! ! | ! |
' o Loy ! |
! o Lo ! |
| ;! Iy |
: Fmin :
I I .
C | | ™ T | »  Time
- ple» o e >l
' | I
BB | 07:16 1 | |1 coastio | g7 g
| | ! Iy stop 1 |
| I | | | | | |
| I | | | | | |
| \ ' | | ' | |
I—ll : | Fmin | : | :
I - by ! !
C : : : : : : N » Time
[ I I I
RSl L I 1 07-08
BB o7-16 1 | | l !
| ' b P! |
| I L | | !
| ' : | | : | :
! Lo Lo : [
| | . | |
| Fmin I
I |
! i | I » Time
(e« —! '
I BB | 1 ! ! zero ! 07- 08
! |1 zero I speed |
07-16 speed operation
operation

Figure 4.3. 13 Zero speed operation of vector control (SV/PMSV) mode
+  When the operation command (forward or reverse) is OFF, when the output frequency reduces to the
activation frequency of the DC brake (07-06), and the DC brake executes this function according to the
execution time of the DC brake (07-08), please refer to Figure 4.3.84 for details on pre-excitation
operations.
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00- 32 Application adjustment

[0]: Universal

[1]: Reserved

[2]: Conveyor-specific parameters

[3]: Exhaust fan-specific parameters

[4]: Reserved

[5]: Air compressor-specific parameters

[6]: Hoist-specific (for lifting and lowering) parameters

[7]: Crane-specific (for lateral movement) parameters

[8]: Handwheel-specific parameters

[9]: EVERISING sawing machine-specific parameters

[10]: Punch press-specific parameters

[11]: Textile machine-specific parameters

Note 1: If the setting value is changed back to 0 (off) by other setting values, 2-wire initialization will be
performed (230/400V)(60Hz)

Note 2: Before setting the parameter 00-32 application adjustment, please perform 13-08 initialization setting
first.

Warning: If parameter 00-32 (application adjustment) is set, then the input/output terminal setting function

will change automatically according to the setting value. Before trial run, please confirm the

input/output signal of the inverter and the external sequence control first. Failure to confirm may

Scope

result in personal accidents.

(1). Reserved

(2). Conveyor-specific parameters

Parameters Name Settings

00-00 Control mode selection 0:V/F

00-14 Acceleration time 1 3.0 sec

00-15 Deceleration time 1 3.0 sec

08-00 Stall prevention function XXO.X: Stall p revgntion effective
during deceleration

(3) : Exhaust fan-specific parameters

Parameters Name Settings

00-00 Control mode selection 0:V/F

11-00 Direction locking command 1: Reverse prohibited

00-27 Reserved -

01-00 V/F curve selection F

07-00 Instantaneously stop and restart selection 1: Effective

08-00 Stall prevention function XXO.X: Stall prevgntion effective
during deceleration
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(5). Air compressor-specific parameters

Parameters Name Settings

00-00 Control mode selection 0:V/F

11-00 Direction locking command 1: Reverse prohibited

00-14 Acceleration time 1 5.0 sec

00-15 Deceleration time 1 5.0 sec

01-00 V/F curve selection F

07-00 Instantaneously stop and restart selection 1: Effective

08-00 Stall prevention function XXO.X: Stall prevsantion effective
during deceleration

(6). Hoist-specific (for lifting and lowering) parameters

Parameters Name Settings

00-00 Control mode selection 2: SLV

00-05 Prima.ry frequency command source 0: Button panel

selection

11-43 Frequency holding during startup 3.0Hz

11-44 Time holding during startup 0.3 sec

00-14 Acceleration time 1 3.0 sec

00-15 Deceleration time 1 3.0 sec

11-01 Carrier frequency 5.0kHz

05-01 Segment 0 speed frequency setting 6.0 Hz

05-02 Segment 1 speed frequency setting 30.0 Hz

05-03 Segment 2 speed frequency setting 60.0 Hz / 50Hz

03-28 Optocoupler output 5: Frequency detected 2

07-18 Cut-off time 0.3 sec

08-00 Stall prevention function xx1x: Stgll prevention ineffective during
deceleration

03-13 Frequency detection threshold 2.0 Hz

03-14 Frequency detection width 0.1 Hz

08-18 Undertorque action selection 0: Deceleration stop after detection

08-19 Undertorque detection threshold 2%

08-20 Undertorque detection time 0.5 sec

08-09 Input phase loss protection selection 1: Effective

08-10 Output phase loss protection selection 1: Effective
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(7). Crane-specific (for lateral movement) parameters

Parameters Name Settings

00-00 Control mode selection 0: V/F

00-05 Primag frequency command source 0: Button panel
selection

00-14 Acceleration time 1 3.0 sec

00-15 Deceleration time 1 3.0 sec

11-01 Carrier frequency 5.0kHz

05-01 Segment 0 speed frequency setting 6.0 Hz

05-02 Segment 1 speed frequency setting 30.0 Hz

05-03 Segment 2 speed frequency setting 60.0 Hz/50.0Hz

03-04 Mu!ti—function terminal S5 function 2: Multi-speed command 1
setting

03-05 Mu!ti—function terminal S6 function 3: Multi-speed command 2
setting

03-28 Optocoupler output 23: Frequency command source

08-00 Stall prevention function xx1x: Sta.ll prevention ineffective during

deceleration
08-09 Input phase loss protection selection 1: Effective
08-10 Output phase loss protection selection 1: Effective
(8). Handwheel-specific parameters¢in-development)

Parameters Name Settings

00-00 Control mode selection 0:V/F

00-02 Primag operation command source |- External control
selection

00-05 Prima'ry frequency command source 9: Handwheel frequency
selection

00-16 Acceleration time 2 0.1 sec

00-17 Deceleration time 2 0.1 sec

01-00 V/F curve selection F

07-09 Stop mode selection 1: Free-run stop

07-18 Minimum cut-off time 0.1 sec

07-46 DC injection current limit 100%

08-00 Stall prevention function xxl.x: Stall prevgntion ineffective

during deceleration

11-62 Prevent oscillation selection 2: Mode 3

20-08 ASR delay time 0

20-27 PG pulse count 100

20-43 Speed multiplier 20

20-44 Speed command limit 6.0 Hz
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(9). EVERISING sawing machine-specific parameters

Parameters Name Settings
00-00 Control mode selection 5 :PMSLV
00-02 Primag operation command source 1: External control

selection
00-05 Primary frquency command 1: External control AIl frequency

source selection
00-13 Frequency lower limit 20.0%
00-14 Acceleration time 1 10.0 sec
00-15 Deceleration time 1 7.0 sec
00-23 Acceleration time 4 4.5 sec
00-25 Ac_cele'ration/ deceleration 13 5Hz

switching frequency
01-14 Motor 1 input voltage setting 220/440V
07-00 Instan.taneously stop and restart 0- Ineffective

selection
08-00 Stall prevention function Xx0x: Stall prevention effective during deceleration
11-00 Motor direction locking command 0: Allow forward and reverse

. 1: When the run command is not issued via the digital
11-35 STOP button selection operator, the STOP key is enabled. ¢
12-03 Linear speed display (LED) 100
12-04 Display speed display mode (LED) ?Xl)gggxl ;dgmmal place to display the linear speed
22-05 PM motor maximum rotation speed | 2700 rpm
22-04 PM motor rotation speed 1800 rpm
22-36 PM motor type selection 1:IPM
22-37 PM motor horse power Choose according to model
13-06 Parameter lock 0: Read only
(10). Punch press-specific parameters
Parameters Name Settings
00-14 Acceleration time 1 3.0
00-15 Deceleration time 1 3.0
00-23 Acceleration time 4 10.0
00-24 Deceleration time 4 10.0
00-25 Acceleration/deceleration switching frequency 30.0Hz
07-09 Stop mode selection 1
07-34 Short-circuit brake time while starting 0
20-00 ASR gain 1 0.30
20-01 ASR integral time 1 0.100
20-02 ASR gain 2 0.10
20-03 ASR integral time 2 0.100
20-04 ASR integral time limit 200
20-15 ASR gain change frequency 1 4.0
20-16 ASR gain change frequency 2 8.0
22-29 Weak magnetic voltage command limit 100
(11). Textile machine-specific parameters
Parameters Name Settings
00-63 Frequ'ency upper and lower limit setting I Frequency
selection

00-02 Primary operation command source selection 1: External control
00-05 Primary frequency command source selection | 1: External control All frequency
00-14 Acceleration time 1 3.0 sec
00-15 Deceleration time 1 0.5 sec
00-19 Jog acceleration time 3.0 sec
00-20 Jog deceleration time 0.5 sec
00-18 Jog frequency 10.00Hz
00-34 Multi-function terminal operation mode I Operate/stop-reverse/forward

selection
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Parameters Name Settings
03-00 Multi-function terminal S1 function setting 0: Two-wire forward /stop
03-01 Multi-function terminal S2 function setting 1: Two-wire reverse/stop
03-02 Multi-function terminal S3 function setting 70: Jog frequency operation
00- 33 Change parameters
Scope [0]: Ineffe?tive
[1]: Effective

Note: for LCD use only.

Changing the parameter will list all changed parameters automatically; when the default factory setting

value was changed, and the change parameter 00-33=1 is set as effective, advanced mode will list all

different default factory parameters one by one at this time, and these parameters can be edited directly.

Changing the parameter list items is determined only when 00-33 is set from 0 to 1 or when 00-33 is 1

at power-on.

To return to the normal editing page, simply set the changed parameter 00-33 = 0 to make it invalid.

The display function for displaying the changed parameters can list up to 250 changed parameters. If

there are more than 250, only the first 250 changed parameters will be listed.
For example: Set 00-03 (secondary operation command source selection) to something different from
the default factory setting.

Steps LCD Display (English) Description

Group
01 V/F Pattern
02 Motor Parameter

The increase/decrease buttons are used to select the starting parameter group
(00) under group setting mode.

PARA 00
-01. Motor Direction

-02. RUN Source

--03.  Sub RUN Source

Press the READ/Enter button and increase/decrease buttons to select the
secondary operation command source selection (00-03) under sub-group
editing.

Edit 00-00

Sub RUN Source

1  Terminal

Press the READ /ENTER button to enter the data setting/read screen and
change the values.

(0 ~4) (the selected setting value will flash)
<2>
PARA 00
-33.  Modify parameter
41, User P Press the DSP/FUN button once to return to change parameters (00-33)
47 User P2 under sub-group editing.
Edit 00-33
Modify parameter Press the READ /ENTER button to enter the data setting/read screen, and
1  Enable change the value to 1 (changed parameter effective).
(0 ~1) (the selected setting value will flash).
<0>
Modify 00
00-03. Sub RUN Source
00-33. Modify parameter  |Press the DSP/FUN button once to return to advanced mode.
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00- 34 Multi-function terminal operation mode selection

[0]: Forward /stop-reverse/stop

Scope [1]: Operate/stop-reverse/forward

[2]: 3-wire operation/stop

(1) When 00-34=0: When the multi-function terminal setting is selected as 0 or 1, it will perform the
forward/stop and reverse/stop functions, respectively.

(2) When 00-34=1: When the multi-function terminal setting is selected as 0 or 1, it will perform the
operate/stop and reverse/forward functions, respectively.

(3) When 00-34=2: When multi-function terminals S3 ~ S6 are set to 26, the multi-function digital input

terminals will be set to forward /reverse commands. Terminals S1 and S2 will be set to 3-wire control

operation and stop commands, with the original functions disabled.

User parameter setting (00-41 to 00-56) (for LCD use only)
00- 41 User parameter 0 Function setting
00- 42 User parameter 1 Function setting

00- 43 User parameter 2 Function setting
00- 44 User parameter 3 Function setting
00- 45 User parameter 4 Function setting
00- 46 User parameter 5 Function setting
00- 47 User parameter 6 Function setting

00- 48 User parameter 7 Function setting
00- 48 User parameter 8 Function setting
00- 50 User parameter 9 Function setting
00- 51 User parameter 10 Function setting
00- 52 User parameter 11 Function setting
00- 53 User parameter 12 Function setting
00- 54 User parameter 13 Function setting
00- 55 User parameter 14 Function setting
00- 56 User parameter 15 Function setting

+  Any 16 parameters (except for 00-00, 00-41~00-56, and the parameters from group 0 to group 22 other
than group 17) can be planned (selected) for user parameters (00-41 to 00-56) and placed in the same
list. This feature allows frequently used parameters to be accessed and set quicker.

«  When the access level (13-06) is set to 1 (user level), user parameters 00-41 to 00-56 can be displayed
and changed.

«  User parameters 00-41 to 00-56 can only be changed under advanced mode, and cannot be changed
while operating.

Usage method: Set the parameter values you want from 00-41 to 00-56, then set 13-06 to 1.
When 13-06=1 (user level), only the parameters from 00-00 to 00-56 can be set or can be read under
advanced mode, and 13-06=1 can only be performed when 00-41 to 00-56 is set.

«  When in user level, to exit, first press RESET on the home page, and then press the hotkey DSP / FUN
to call group 13.
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Example 1: Set 03-00 (multi-function terminal S1 function setting) to user parameter 0 (00-41)

Steps LCD Display (English) Description
Group
00 Basic Func.
1 8; \I\CI/ Ft PaFt)tern . Select start parameter group (00) under advanced mode.
otor Parameter
PARA 00
-41.  User PO Press the READ / Enter buttons and accelerate / decelerate buttons to select
2 |-42. UserP1 user parameter 0 (00-41).
-43.  User P2 .
Edit 00-1
User P0=0041
3 0041 S?Jrser PO Press the READ / ENTER button to enter the data setting/read screen.
<00-01 - 24-07> (the selected setting value will flash)
Edit 00-41
4 (03200 Usselrlf’ 0=90_4SI | Use the left/ right buttons and accelerate / decelerate buttons to set the setting
- 0(_) 01 -24 07‘:‘0“011 ¢ value to 03-00 (multi-function terminal S1 function setting).
Edit 00-41 .
User PO= 03-00 Press the READ / Enter button to save the setting value (03-00), and the
5 [03-00  S!I Function Sel number will stop flashing and display User P0 = 03-00; 03-00 (multi-function
- unction Se terminal S1 function setting) is defined as 00-41. The number selected will start
<00-01 - 24-07> flashing again a few seconds later.
Monitor
Freq Ref Press the DSP / FUN button once to return to the home page of the operator.
6 12-16=000.00Hz (If the DSP / FUN button was not pressed within one minute, the display

12-17=000.00Hz

12-18=0000.0A

screen will return to the monitor mode screen in the left figure automatically.
The automatic return time can be set with 16-06).

Example 2: After one or multiple parameters from 00-41 to 00-56 is set, set the user set
parameter, as shown in the example below:

Steps| LCD Display (English) Description
Grou
1 Select start parameter group (03) under advanced mode.
14 PLC Setting
15 PLC Monitor
PARA 13
) _82 }z’)\ccess Iaexlfel Press the READ / Enter button and accelerate / decelerate buttons to enter the
7. TasSworn parameter access level (13-06) display screen.
-08. Initialize
Edit 13-06
Access Level
3 Press the READ / ENTER button to enter the data setting/read screen.

1 User Level
(0~2)

<2>

(the selected setting value will flash)
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—ADV—
Access Level

GO01-02

+ Use the accelerate / decelerate button to change the setting value to 1 (13-
06=1, user level), and press the READ / ENTER button to save the setting
value (03-00), and the number will stop flashing and be displayed. (The

4 1 User Level number selected will start flashing again a few seconds after being set).
(0-2) + User level (13-06=1) can be set using one or multiple parameter settings
<2> from 00-41 to 00-56. If user parameter was not set, 13-06 does not need to

be set for user level (setting value=1).
PARA 13
-06. A Level .

5 06 coess Leve Press the DSP / FUN button once to return to the display sub-menu of the

operator.

6 Group Press the DSP / FUN button once to return to the group menu. The up button
00.User Function needs to be pressed at this time to select the 00 User Function group.

Monitor
Freq Ref ) )
12-16=000.00Hz Press the DSP / FUN button one time to return to the home page; to exit user

7 ) parameters, first press RESET and then press the DSP / FUN hotkey to call
12-17=000.00Hz group 13.
12-18=0000.0A
Group Group 13 will appear at this time and the parameter 13-06 can be changed to

8 00.Us§r Function00 User exit parameters, or enter group 00 to edit user parameters.
13.Driver Status
PARA 00

9 -41. SI Function Sel When in 00 user parameter, press the READ / Enter buttons and accelerate

/decelerate buttons to select user parameter 0 (00-41) display.
Edit 00-41 .
. Press the READ / ENTER button to enter the data setting/read screen.
S1 Function Sel : .
- (the selected setting value will flash).

10 |00 2-Wire (FWD-RUN) ||y this example, 03-00 (multi-function terminal S1 function setting) has been
(00~57) defined as user parameter 00-41, and the original parameter group position
<00> <03-00 > is displayed at the bottom-right.

Edit 00-41

S1 Function Sel Use the accelerate / decelerate buttons to change the setting value to 6, and
06 FJOG use the READ / ENTER button to save the setting value. When the selected
(00~57) setting value no longer flashes, the setting value will also be saved to 00-41

11

< 00> <03-00> |and 03-00.
Monitor
Freq Ref Press the DSP / FUN button once to return to the display home page of the
12-16=000.00Hz operator. o . )
12 (If the DSP / FUN button was not pressed within one minute, the display

12-17=000.00Hz

12-18=0000.0A

screen will return to the monitor mode screen in the left figure automatically.
The automatic return time can be set with 16-06).
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User parameter operation mode structure
A. Define any other parameter (except for 00-00 and 00-41~00-56 and the parameters from group 0 to

group 22) as user parameters

[ Home screen ] [ Main menu ] [ Sub menu ] [ Data setting/read screen ]

A
Monitor G PARA 00
Freq Ref Toup
[—— .
12-16=000.. 00Hz 0 Basic Func. -01 Motor Direction

12-17=000.00Hz12-18 = | g | 01 V/F Pattern 'Y -02 RUN Source
0000.0A 02 Motor Parameter + *
® g
Edit

PARA 00
> User PO

00-41

01-00  V/F Pattem. Sel(01-

/ -42 User P1 -
-43 User P2 00-24-06)

-55 User P14
-56 User P15

* User level (13-06=1) can be set using one or multiple parameter settings from 00-41 to 00-56.
[ Sub menu ] [ Data setting/read screen ]

[ Main menu ]

Monitor
Group

Freq Ref
____________________________________ -01 S/W Version 1
17— 18 = 14 PLC Setti -
‘1)?}01()70A000V00Hz12 18 ctting 'Y -02 Elapsed Timel
. 15 PLC Monitor % + * @
‘% Edit 13-06

PARA 13
- Access Level

[ Home screen |

1 User Level

"/ -07 Password 1
-t (0~2)
-08 Initialize <>
[

Growp . PARA 13
00 User Function
13 Driver Status -}

@ @ PARA 00
i i | S Funcion Sel

Group

13 Driver Status
DSP
—
FUN
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00- 57 SV high-speed mode

[0]SV high-speed mode 1

[1]SV high-speed mode 2

. When operating under SV mode, SV high-speed mode 2 can be used when acceleration and
deceleration is required urgently.

Scope

00- 63 Frequency upper and lower limit setting selection

[0] Percentage

[1] Frequency

(1) When 00-63=0: The upper and lower limits of the frequency, parameters 00-12 and 00-13, will be
displayed with percentages.

(2) When 00-63=1: The upper and lower limits of the frequency, parameters 00-12 and 00-13, will be

displayed with frequency Hz.

Scope

\ 01-V/F control function group

01- 00 V/F curve selection
Scope { 0~FF ]

When using V/F mode without PG or VF mode with PG and SLV2 mode, the V/F characteristic of the inverter
output can be set with 01-00.
. When the V/f curve is used, the inverter input voltage needs to be set with 01-14.
. There are three ways to set the V/f curve:
(1) 01-00 = 0 to E: Select from the 15 preset types (0 to E).
(2) 01-00 = OF, use 01-02~01-09 and 01-12~01-13 to define the V/f curve for users with voltage limitations.
(3) 01-00 = FF: Use 01-02~01-09 and 01-12~01-13 to define the V/f curve for users without voltage
limitations. References are as shown in the figure below.

A

o 250V Output voltage limit curve
_g, (The voltage limit for the 440V
=1 W10\ VA S— ; classis 2 times the value)
3
g
%9 5V
- } Output frequency
0 parameters 01-02 01-02 (Output frequency during

maximum voltage)
40

Figure 4.3. 14 References for user-defined V/f curves

. The default factory setting of 01-00 is F, and when 01-00 is set to 1, the contents of 01-02~01-09 and
01-12~01-13 are the same.

. When one of the 15 preset types is selected, the setting values of 01-02 to 01-13 are changed
automatically. There are three types of values for 01-02~01-09 and 01-12~01-13 here; the value depends
on the capacity of the inverter.

. V/F characteristics of reference tables 4.3.5~4.3.20.

* This parameter is not affected by the initialization parameter (13-08).
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Table 4.3.5 0.5 - 2HP V/f curve (200V)

01-00

01-00

Type | Specifications it V/F curve Type | Specifications Setting V/F curve
. V)
0 ol Low starting ] 200
torque
9)
50Hz F (O)(F) 50Hz
(50Hz High 1461y 8)
13.5[--1 s ; 14145
default | 5| 7 & starting 9 T4
a factory | 09325 Gl = torque 0 5535 58 (H2)
e value) a8
e =
o 1 =3
2 V) aQ V)
g F 200 s . 200
o 60 Hz (60Hz E Low starting A
Saturated | jefault 2 c torque ®
60Hz factory 60Hz
14.617 A
value) :
135}y’ (IMF) ; JA
50 Hz 12t/ High ST (H2)
2 015 3 50 60 (H2) startin B 0153 60 (F=
Saturated 153 &
torque
V) V)
200 200
) &) ©
[¢]
< 72Hz 3 90Hz C
(T 13.5} 13.5 feeme
§ 724 | Q 720/}
é' 0453 60 72 (H2) 2 015 3 60 90 (H2)
o . v, 8 v
9 Cubic 200 ) % 200 0 R
< deceleration 4 =
o curve o) 2 D)
—_— %]
£ |50Hz 50 3 120Hz D
= Quadratic 35 G S
e . £ 13.5 -y
S deceleration| 5 72 a ol
65L It 2k
f; cutve 013 25 5 M) | 9 0153 60120 (H2)
< Q2
g ‘ &
g Cubic V) = W b)Y
= deceleration 6 200! e 200 U
g curve g
2 ) 3 (E)
g5 | 60Hz 5 180Hz E
= . 3 (6)
@ Quadratic 135 by
= deceleration 7 g:g: 791/
curve 015 30 60 (H2) 0153 st (H2)
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Table4.3.6 3 ~20HP V/f curve (200V)
. . 01-00 . . 01-00
Type | Specifications it V/F curve Type | Specifications Setting V/F curve
v, i )
0 ! Low starting 8 20 )
torque
©)
50Hz F 09 50Hz .
(50Hz High Eg ~~~~~~ : (8)
default | 2711 starting 9 y1%
factory 09375 50 (Ha) o torque 0 1325 58 (H)
value) i)
Q 72}
@ =
= 1 8
2 2.
= F (V) =} . v
= 60 Hz (60Hz | 200 0 Low starting A 20
o Saturated | jefault =4 torque
e}
factory () s (B)
60Hz value) 60Hz
1381 (A)
..... ),(F . 1831/
50 Hz 12; ] e High 6df
2 153 50 60 (H2) starting B 01573 60 (H2)
Saturated
torque
(V)
V)
S 200 200
&
o 3 €
s 72Hz 3 o 90Hz C
g 127 5, 127,
= 68} | g 68/
é 153 6072 (H2) Er 0153 809t (H2)
9]
:-.D\ Cubic 200(\/) a 200 ¥ ®
£ deceleration| 4 3
a curve 2 )
g |50Hz e 120Hz D
o Quadratic =
g deceleration| 5 30 £ @ 3
E“ curve 013 2 50 (Ha) & 60120 (H2)
~
f_»i: Cubic zoo(V) a N
o deceleration 6 % b
E curve 8 E
o = (E)
5 | 60Hz ] 180Hz E
5 Quadratic
3 deceleration| 7 12.7 s
681 !
~ eurve 60 (H) 0153 50180 (H2)
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Table 4.3. 7

0.5 ~2HP V/f curve (220V)

. . 01-00 . . 01-00
Type | Specifications it V/F curve Type | Specifications Setting V/F curve
. )
0 ol Low starting ] 220
torque
(0),(F) ©
50Hz F ' 50Hz ,
(50Hz High E ®)
default | 3577 : §§ starting 9 e
a factory | 01325 50 M) | 5 torque 0 1335 58 (Hz)
e value) a8
e | 3
= v & v
c F 220 o . 200
o 60 Hz (60Hz E Low starting A
Saturated | jefault ) c torque ®)
60Hz factory 60Hz
161 (A)
value)
148} () Hioh 15417
H 1 : H
50 Hz 2 7'901. 5 3 50 60 (H2) startging B 081'5 3 60 (H2)
Saturated '
torque
V) V)
220 220
o 3
72Hz @ ©
§ 3 90Hz C
@ 14.8]--omea 14,8 |-A
= 7.9¢" Q 191/}
<} 153 60 72 (H2) =3 015 3 60 90 (H2)
B 2
- \%
S Cubic ZNV) §> 220 v s
< deceleration 4 =
[ curve S
— (5) @ D)
£ |50Hz 55 3 120Hz D
2 Quadratic 385 “ g
- 148 |-y
S deceleration 5 79, a To
f; eutve 013 2 g 0153 60 120 (H2)
< Q
5 5
£ Cubic v) frny v »
= deceleration 6 220 e 220 e
g curve g
8 M g ®
5 | 60Hz - ~ 180Hz E
=3 . 385 (6)
Q@ Quadratic 14.8 by
= deceleration 7 ;:?: 791/}
curve 015 30 60 (H2) 0153 coter H2)
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Table 4.3.8 3 ~20HP V/f curve (220V)
. . 01-00 . . 01-00
Type | Specifications it V/F curve Specifications Setting V/F curve
0 ol Low starting 3 V)
torque
50Hz F 09 50Hz .
(50Hz High | | 2} ®)
default | M1 starting 9 | i 3
factory o575 = torque 0 7325 58 (Ho)
a value) i)
g 2
2 ! B
s, F (V) =3 . v
= 60 Hz (60Hz | 220 0 Low starting A
o Saturated | jefault =4 torque
e}
factory () s (B)
60Hz value) 60Hz )
..... 1),(F . ./
oms |, | AL
2 0753 i B 153 60 (H2)
Saturated 153 starting
torque
(V)
V)
S 220
&
o 3 €
s 72Hz 3 o 90Hz C
é' 14} 5, .....
g T8kl g f
é 153 = 153 60 90 (H2)
9]
:-.D\ Cubic 220 W a ¥ ®
£ deceleration| 4 3
= curve g D)
g |50Hz ] e 120Hz D
o Quadratic =
_3‘ deceleration 5 2
E‘ curve E 50120 (H2)
=N Cubic @ 2
o deceleration 6 % b
E curve § (E)
S |60Hz _ ~ 180Hz E
5 Quadratic 55
[¢] ] ;! e 1 14 by
3 deceleration 7 Bg :
~ curve %T. 30 53 60180 (H2)




Table 4.3.9 0.5 ~2HP V/f curve (230V)

. . 01-00 . . 01-00
Type | Specifications it V/F curve Type | Specifications Setting V/F curve
0 230 X Low starting 3 230 v
torque
o) ©
50Hz F ' 50Hz ,
(50Hz High :? ®)
default | 1577 (% starting 9 8177
a factory | ol s | = torque 0 13723 5 ()
g value) g»
@ =
1 =4
= ) & "
g F 20 = . 20
o 60 Hz (60Hz E Low starting A
Saturated | jefault ) c torque ®)
60Hz factory 60Hz \
value) S ®
..... (.(F) - AlAA
18517 High e
S0 Hz 2 8'3"1‘5 3 50 60 (2 starting B 0 153 & (He)
Saturated '
torque
V) V)
230 230
S @ ©
8 72Hz 3 90Hz C
(T -----------
: Py . ¥4
=g Elul o) O
g 0553 60 72 (H2) 2 015 3 60 90 (H2)
— V Ixg \/
g Cubic 20} = 20h @
< deceleration 4 =
o curve ) g (D)
~ w
£ |50Hz o @ 3 120Hz D
5 . : o)
e Quadratic z
; 831 15.5 f---
o deceleration 5 74t a
a curve 013 2 50 (H2) = 831 |
- = 015 3 60120 (H2)
s =
= , 2 v)
g Cubic V) = 20 N
= deceleration 6 230 e «
; curve g
2 ] g €
5 | 60Hz 575 ~ 180Hz E
=) . 40.3 (6)
@ Quadratic 155 |y
= deceleration 7 ?:i : ’
curve 015 30 60 (H2) 831 ¢ H
015 3 60180 (H2
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Table 4.3.10 3 -20HP V/f curve (230V)
. . 01-00 . . 01-00
Type | Specifications it V/F curve Type | Specifications Setting V/F curve
i v
0 o) Low starting 8 2ok
torque
9
F (0).(F),
SOHz (SOHZ S0Hz ngh 159}z (8)
default | 33171 starting 9 1;13 "
factory °1325 5 2 0% torque 0 1325 58 (H)
a value) [,
e} 1 «a
=] &
g 2
= 60Hz | ey | o) 3 Low startin w
= (60Hz | 230 oS g A 20
o Saturated | jefault S torque
factory ?) £ ®)
60Hz value) 60Hz )
..... (1).(F) . at
1#2 4 High §ar
50 Hz : ; . 07 (Hz)
2 153 50 65 (H2) starting B 153 60
Saturated
torque
(V)
V)
S 230 230
(@]
& o) ©
o
s 72Hz 3 o 90Hz C
2 146 2 14,6}
o 78}{ | 8 784
é 153 6072 (H2 5 0153 50 o0 (H2)
S
o Cubic ) Z 204 2
£ deceleration 4 3
= curve g D)
= 50Hz _ Q@ 120Hz D
o Quadratic =
_3‘ deceleration 5 a3
E_ curve T () g 60120 (H2)
o
g: Cubic a »
o deceleration 6 % )
E curve 8
o = (E)
= |60Hz ] 180Hz E
5 Quadratic
3 deceleration| 7 1462
784}
~ eurve 0153 50780 (H2)
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Table 4.3. 11

1 -2HP V/f curve (380V)

. . 1- . . 01-00
Type | Specifications s‘;tﬁ‘:&, V/F curve Type | Specifications Setting V/F curve
W . v)
0 380 Low starting 3 380
torque o
0),(F’
50Hz 5 (O)(F) SO0Hz . 8
(50Hz High ®)
256 an) ;
default | 155 = starting 9
Q factory 0 5 (H2) :‘ torque (o)
g value) &
3 1 =
= ) =} V)
g F 380 Of, . 380
& 60 Hz (60Hz g Low starting|
Saturated | gefault 2 = torque ®)
[¢)]
60Hz factory 60Hz .
value) o %g ...... . )
..... (F) B 6l
el High 198
>0 Hz 2 BELL H starting B 0 753 80 (H2)
Saturated Y153 50 60 (12 )
torque
W V)
380 380
r? (©) ©
8 72Hz 3 90Hz C
g 25.6-A @ 256 -
= 13.6}¢ i Q 136f-( |
S 153 g7 Ha | 2 015 3 60 90 (2
g B W)
= Cubic () =4 350 2
@ deceleration 4 g‘
[¢)]
—_ curve ) ?D )
Z. |50Hz o S 120Hz D
= Quadratic 66.5 @) g
) deceleration 5 136 a 256 beeenny
8 133k = 136 |-¢
= o 013 § o ) g 0153 60 120 (H2)
=3 32 :
P =
£ Cubic v - v ;
é deceleration 6 380 e 380 2
o curve g
E ® g (E)
g |60Hz % = 180Hz E
3 Quadratic 665 © sl
< deceleration 7 1386]. !
- 123 136k
e o1 ¥ @ 0153 60 180 (H2)
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Table 4.3.12 3 - 30HP V/f curve (380V)

. . - . . 01-00
Type | Specifications s(:e:ti‘:gg V/F curve Type | Specifications Setting V/F curve
: v
0 sl Low starting 8 380 )
torque g
50Hz F o9 50Hz . .
(SoHz | High ®)
default 15l - starting 9
factory 07325 50~ (H2) 03 torque 50 (Hz)
o value) =
g a
= 1 )
: =
=R v 5 i v
= 60 Hz (60Hz 380( ) & Low starting A - )
@ Saturated | gefault g torque
factory @) 2 (B)
60Hz value) ®  160Hz
(1) gy @
242 op ' . 224
50 Hz % High Llid
Saturated 2 153 50 60 (H2) starting B 07573 o0 (H2)
torque
(V)
S 30} 380
(]
& ©)
19 @)
s 72Hz 3 o 90Hz C
g 2421 5, 242
3 1Bl = V4
2 153 5077 (Ha) 5 Ve sooT (Ha)
g o
:-.D\ Cubic 330(\/) 2 380 ¥ s
£ deceleration 4 =]
= curve g (D)
® 50Hz e 120Hz D
2 Quadratic s
_3‘ deceleration 5 4 b=
E“ curve 013 % 50 (Ha) S 60120 (H2)
= v =
= Cubic w0} g %
5 deceleration 6 g
© curve Q (E)
= | 60Hz — 180Hz E
= Quadratic
3 deceleration 7 . : 241'§ VZ
~ curve 015 30 80 (H2) 0153 60180 (H2)
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Table 4.3. 13

1-2HP V/f curve (400V)

. . 01-00 . . 01-00
Type | Specifications it V/F curve Type | Specifications Setting V/F curve
v Low starting v
0 400 8 400
torque
(0).(F), ©
50Hz F ) 50Hz .
(50Hz High ®
26.9 E .
default | 1,4 = starting 9
o factory| O 50 M) | 5 torque 5§ (H2)
e value) g
e : 3
= v &
Z F 400 2 . w004
o 60 Hz (60Hz 2 Low starting A
Saturated | jefault ) s torque ®)
60Hz factory 60Hz
29.3[ A A
value) S8l 7
26.9 f--eev (1.(F) . 147114
il High 14501 |
50 Hz 2 0 5065 (H2) starting B 0 153 60 (H2)
Saturated '
torque
V) V)
400 400
~ @ ©
e 72Hz 3 90Hz C
g 26.9 - d a 26.9 f---es
=2 1241 ) 144){
S 01573 6072 M2 | 2 0153 60 95 (12
= . =y V
=) Cublc_ o) =1 400 ) 3
< deceleration 4 =
@ curve =
= ®) z ©)
Z. | 50Hz 100 3 120Hz D
E_ Quadratic 70 @) s
g deceleration 5 144 a 26.9 by
1290 = 1441{ i
; e 013 2 o0 g 0153 60 120 (H2)
< Q2
e &
g Cubic o) = (v) N
= deceleration 6 400 g 400 «
5 curve g
8 Y 2 ®
E 60Hz 100 180Hz E
3 Quadratic ° © 26.9 foeeery
g deceleration| 7 138k sl
curve 015 0 60 (2 0153 60 180 (H2)
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Table 4.3.14 3 - 30HP V/f curve (400V)
Type | Specifications 01-00 V/F curve Type | Specifications ey V/F curve
setting Setting
i v
0 ol Low starting 8 ook
torque
50Hz F o 50Hz .
(50Hz High %g ~~~~~~ : (8)
default | 2377 starting 9 34 1
factory | 01325 CAt I == torque 0 1325 55 (H)
a value) ®
o 72}
S 1 St
g 2
o F 5 .
- 60 Hz (60Hz 4OO(V) de Low starting A 100t
& Saturated | default E torque
factory (2) g (B)
60Hz value) 60Hz )
255} (1).(F) Hieh 5|
136 }- 1g 811 |
50 Hz (Hz) ; 05 H
2 153 50 60 B 153 60 (H2)
Saturated starting
torque
V)
S w0l 400
(]
& @ ©)
a
] 72Hz 3 o 90Hz C
g 2551 5, 2550
s 1364 | = e
E 153 5073 (H2) 5 ) 50 90 (H2)
£ o
:—D\ Cubic 400(\/) 7 400 ¥ s
£ deceleration| 4 3
g curve g (D)
g |50Hz e 120Hz D
o Quadratic s
_3‘ deceleration 5 2
& curve T (H) g 60120 (H2)
2 =
=y Cubic 2 2
S a 2
5 deceleration| 6 g
o curve g (E)
% 60Hz ~ 180Hz E
= Quadratic
3 deceleration| 7 ?22 '
~ curve o (Ho) 0153 60180 (H2)
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Table 4.3. 15

1-2HP V/f curve (415V)

. . 1- . . 01-00
Type | Specifications s(:ztti(:nog V/F curve Type | Specifications Setting V/F curve
v Low startin st
0 415 g 8 41
torque
(0).(F), ©
50Hz F ) 50Hz . .
(S0Hz | High ®
default | 144 0% starting 9
o factory| O 50 M) | 5 torque 50 (H2)
e value) g
3 1 =
= v) = V)
Z F 415 2 . 415
o 60 Hz (60Hz 2 Low starting A
Saturated | jefault 2 s torque ®)
60Hz fact 60Hz
actory 304 A
value) } o () il
501 el High BIA
z ’ : . : (Hz)
2 0 50 60 (H2 startin, B 0153 60
Saturated 153 &
torque
V) V)
415 415
r? (©)] ©
8 72Hz 3 90Hz C
g 27.9}- A @) 27.9 feev
= 14.91-( i Q 1494 |
g 153 60 72 (H2) .% 015 3 60 90 (H2)
o : S V)
= Cubic a5y =4 415 3
< deceleration 4 g
° curve o cab )
Z |50 Hz 36 < 120Hz D
2 Quadratic 728 @ <
% deceleration 5 149|. e 27.9 by '
134f° o 149 |-/}
= eurve 013 % SR 0153 60120 (H2)
=3 = :
S =
S Cubic ) ,(-:\ (v) N
é deceleration 6 415 & 415 A
g curve g
o l @ (E)
S | 60Hz 1038 ~ 180Hz E
3 Quadratic 126 ©)
2 . 279}
< deceleration| 7 1o 149
eurve 075 % o () 01573 60 180 (H2)

4-109




Table 4.3. 16

3 - 30HP V/f curve (415V)

. . 01-00 . 01-00
Type | Specifications . V/F curve T i
Yp P setting ype | Specifications Setting V/F curve
0 PR Low starting 3 Y
torque
50Hz F o 50Hz .
(SOHZ - ngh 287} (8)
default | 5[ starting 9 i
factory |- 7152 L = torque 0 1325 5 (Ha)
o value) %,
a 1 Eﬁ
=R F =8 )
Z 60 Hz (60Hz 415(\/) il Low starting A stV
o Saturated | jefault E torque
factory 2 c )
60Hz value) 60Hz "
264 |- (1).(F) .
1414} Hi :
50 Hz : H g 31
Saturated| ° e et starting B EE 60 (2
torque
V)
g 415(V) 415
(]
R
2 @) C
= 72Hz 3 o 90Hz C ©
= 264} a "
g 141} y g w
= - =3 R
2 3 w2 0153 5090 (H)
= Cubic st 2 N -
§ . deceleration 4 2 2
E_ curve g 0)
g |S0Hz . g 120Hz D
o Quadratic —_
,3‘ deceleration 5 §
é.. curve 5 () E STt (H2)
=R . =
s Cubic e .
5 deceleration 6 £
g curve ’(_'l; (E)
5 | 60Hz ~ 180Hz E
(b'p Quadratic 1038
Q deceleration 7 ﬁi G ?6.4 ...... '
~ curve 015 30 6 (H2) 4'01 tey st (H2)
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Table 4.3.17 1-2HP V/f curve (440V)

. . 01-00 . . 01-00
Type | Specifications it V/F curve Type | Specifications Setting V/F curve
V) Low starting v
0 440 8 440
torque
(0).(F) ©
50Hz F ' 50Hz .
(50Hz High y ®
29.6[-+x T . 8L Lk
default | 154 = starting 9 g
o factory | 0 U = torque 07573 58 (H2)
8 value) g
3 1 g
= ) & v
c F 440 o . 440
o 60 Hz =] Low starting
(60Hz 2 A
Saturated | jefault 2 s torque ®)
60Hz factory 60Hz
32211 (A
value) 30.8|..4;
296}y (DE) - 16.2f
158l High isH
>0 Hz 2 oy 50 60 (M2 starting B 0 153 60 (H2)
Saturated :
torque
V) v
440 440
(? (©) ©
& 72Hz 3 90Hz C
g 29.6 - A @) 296 F-een
= 15.8}- o 15811
S 153 60 72 (H2) é 015 3 60 90 (H2)
= o
=) Cubic o) 2 a0t 2
@ deceleration 4 g‘
:i curve ) (;D D)
Z. |50Hz o 2 120Hz D
2 Quadratic ” @) z
® deceleration 5 158 a 296 {8
a curve 1.2 (Hz) o 15.8 |-
o 013 2 0 3 0153 60120 (H2)
s c
S Cubic v 2 v ;
é deceleration 6 440 é 440 ¥
© curve g
E Ul < (E)
% 60Hz 10 ~ 180Hz E
3 Quadratic i © 29.6 boeeery
< deceleration 7 15.81. : i
= curve %2 (Hz) 1581 i
0rs % 0 0153 50 180 (H2)
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Table 4.3.18 3 - 30HP V/f curve (440V)
Type | Specifications 01'.0 0 V/F curve Type | Specifications ey V/F curve
setting Setting
0 ol Low starting 3 ok’
torque
50Hz F o 50Hz .
(50Hz . High 204}y (8)
default | 5| /] starting 9 fgé
factory 07325 50 (H2) s torque o T3 25 (H)
o value) i)
g 1 @
: 5
= 60 H ’ v 2 i
c S Z | (60Hz | a0 ® Low starting A 2ot
o aturated | gefault E torque
factory ) g (B)
60Hz value) 60Hz
30.4 {7 (A)
28—y’ (1(F) Hich 221,
154" ig B2
50 Hz H. > H
Saturated| Z e et starting B 01573 o7 ()
torque
V)
9 oy 440
(]
R
2 72Hz @) €
g 3 g) 90Hz C
= 28} 2 ol
g e y g ol |
é 153 60 72 (H2) - 0 5% S50 (H2)
:-.D\ Cubic 440 W % 440 ¥ ®
£ deceleration 4 3
= curve g )
S 50Hz _ @ 120Hz D
o Quadratic —_
= deceleration 5 =
< Q
o curve Hz) c
5 50 ( o 60120 (H2)
= . =
a5 Cublc_ g 2
5 deceleration 6 g
g curve 9; (E)
5 | 60Hz ~ 180Hz E
g Quadratic
v deceleration 7 6) ?2 """
~ curve 60 (2 0153 5078b (H2)
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Table 4.3. 19

1-2HP V/f curve (460V)

. . 01-00 01-00
Type | Specifications . V/F curve Type | Specifications . F cur
P P setting yp P Setting V/F curve
0 o) Low starting| ¢ 60t
torque
(0).(F), @
50Hz F 50Hz .
(50Hz s High 3871 ®)
default | g5 0% starting 9 189
g) fac{cory 0 56 (H2) = torque 01325 58 (Hz)
3 value) 2
5 1 =
= ) & v
Z F 460 o . P
o 60 Hz (60Hz E Low starting A
Saturated | jefault 2 s torque ®)
60Hz factory 60Hz ®
3371
value) 0 ) 3221
9y - 16.9
50 Hz 165 |-} High 167}
Saturated| 2 053 50 60 (H2) starting B 0153 60 (H2)
torque
V) (v)
460 460
g (3) (©
& 72Hz 3 90Hz C
GH . w7
= Sk 165f-(" |
S 153 6072 H2) | 2 0153 80 98 (2
g Cubic ol El ot 0
'@ deceleration 4 =
@ curve S
e ©) 2 ©)
= SOHZ 11 = 120HZ D
= Quadratic 805 @ g
o deceleration 5 165 a 309 |---ery
2 curve 1481 o 165 (" i
H - 1
E 013 25 50 (Hz) § 0 5% S H2)
5 5
= Cubic v) o~ v)
= deceleration 6 460 e 460 %
; curve (C)
2 " 8 (E)
= | 60Hz its 180Hz E
(D'D Quadratic 805 ©
g deceleration 7 } gg . 30.9 A
8¢ 165 |
eurve 015 %0 o0 (2 0153 60 180 (H2)
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Table 4.3.20 3 -30HP V/f curve (460V)
; : = . . 1-
Type | Specifications s(l:ﬁ(:log V/F curve Type | Specifications S(:a ¢ t?l?g V/F curve
i v
0 ol Low starting 8 sood”
torque
50Hz F 0 50Hz .
(50Hz High g ~~~~~~ : (8)
default | o3[ starting 9 167
factory | 07325 R = torque 1325 50 (Ha)
a value) ®
g 1 g
8 =
= 60 H ’ v i Low starti V)
= < Z | (60Hz | 450 i ow starting|
o aturated | gefault E torque
factory ) g (B)
60 Hz value) 60Hz A
293 |- (1.(F) Hich
157} 1g il
50 Hz (Hz) ? :
2 153 50 60 153 60 (H2)
Saturated starting B
torque
(V)
S e
(]
o 3) ©)
a
S 72Hz 3 Q 90Hz C
g 293}-g - I N R
o1 1571 | =1 ;
é 153 5073 () 5 153 50 90 (H2)
:-.D\ Cubic 460 I\ % V) s
£ deceleration| 4 3
= curve g D)
g |50Hz e 120Hz D
a Quadratic s
_3‘ deceleration 5 2
& curve T (H) g 60120 (H2)
£ ) =
= Cubic g o
5 deceleration 6 g
) curve g (E)
S | 60Hz ~ 180Hz E
(En Quadratic I =72 A E N R RO I
o deceleration| 7 ?gz P o v
~ curve 015 30 60 (H2 0153 60180 (H2)
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01- 02

Motor 1 maximum output frequency

Scope [4.8~599.0] Hz
01- 03 Motor 1 maximum output voltage
200v: [0.1~255.0] V
Scope
400v: [0.2~510.0] V
01- 04 Motor 1 intermediate output frequency 2
Scope [0.0~599.0] Hz
01- 05 Motor 1 intermediate output voltage 2
200V: [0.0~255.0] V
Scope
400V: [0.0~510.0] V
01- 06 Motor 1 intermediate output frequency 1
Scope [0.0~599.0] Hz
01- 07 Motor 1 intermediate output voltage 1
200V: [0.0~255.0] V
Scope
400v: [0.0~510.0] V
01- 08 Motor 1 minimum output frequency
Scope [0.0~599.0] Hz
01- 09 Motor 1 minimum output voltage
200V: [0.0~255.0] V
Scope
400v: [0.0~510.0] V
01-12 Motor 1 base frequency
Scope [4.8~599.0] Hz
01-13 Motor 1 base output voltage
200V: [0.0~255.0]1 V
Scope

400V: [0.0~510.0] V
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V/f curve setting (01-02~01-09 and 01-12~01-13)

Only when 01-00 is set to “F” or “FF”, can 01-02~01-09 and 01-12~01-13 be set by users. If 01-00
was set to any value other than F or FF, the parameter cannot be changed.

Please follow the frequency setting rules described below, otherwise the warning message “SE03” V/f
curve error will be displayed.

Fmax 2 Fbase > Fmidz > Fmid] >Fmin

(01-02)  (01-12)  (01-04)  (01-06)  (01-08)

If 01-04 and 01-05 (or 01-18 and 01-19) was set to 0, the program will ignore the setting values of
Fmid2 and Vmid2.

The maximum frequency of 01-02 motor 1 must not exceed 4 times the base frequency of 01-12 motor
1.

There are no related standards for the voltage setting values of parameter 01-02 to parameter 01-09.
The values of parameters 01-03, maximum output voltage of motor 1, and 01-13, basic output voltage
of motor 1, will be restored to the default factory settings based on the option configured in parameter
13-08.

When the control method 00-00 is changed, parameters 01-08(Fmin) and 01-09 (Vmin) will change the
default factory settings of the various control methods.

Refer to the user-defined V/F curve in the figure below.

Output Voltage
V)
A

(01-03) Vmax
(01-13) Vbase

( 01- 05) Vmid2

(01-07) Vmid1

(01-09) Vmin

Output

> Frequency
Fmin Fmid1 Fmid 2 Fbase Fmax (Hz)

(01-08) (01-06) (01-04) (01-12) (01 02)

Figure 4.3. 15 User-defined V/F curve

Set the V/F curve based on the allowed load characteristics of the motor. In low-torque high-speed
applications, the motor may overheat. If the motor operates for long periods of time under such
condition, special attention is required for motor cooling.

If parameter 01-10 was used to enable the automatic torque boost function, under low-frequency
starting and operation, the motor voltage will change automatically in order to provide sufficient motor
torque.
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SV (flux vector control) V/F curve setting

. Under normal circumstances, the V/F curve does not need to be adjusted in SLV control mode. The
V/F curve is adjusted by changing the maximum output frequency setting 01-02 (Fmax), the basic
frequency 01-12 (Fbase), the minimum output frequency 01-08 (Fmin), the maximum output voltage
01-03 (Vmax), or the basic output voltage 01-13 (Vbase).

. Since the current controller is used for SV/SLV mode, therefore, group 01 can only adjust the frequency
curve under SV/SLV mode, and the voltage is already adjusted by the current controller. Regardless of
whether the motor is operating in applications within the constant power range or higher than the rated
frequency of the motor, the parameters 02-19 or 17-04 can be used to reduce the setting value of the
no-load voltage, and restart to perform automatic parameter adjustment to achieve pre-magnetic
weakening mode. The adjustment range of the no-load voltage is approximately 10~40V. After the no-
load voltage is reduced, motor oscillation can be prevented. The only disadvantage of field weakening
control is that it will cause the current to increase.

. Under SLV mode, the basic frequency (01-12,Fp.se) needs to be set to the rated frequency on the motor
nameplate.

Output Voltage (V)
Vmax
Vmid2
Vmid1
Vmin
Fmin Fmid2 Fbase Fmax
(01- 08) (01-04) (01-12) (01-02)
Fmid1
(01- 06)

Figure 4.3. 16 Torque increase

*The setting method of SLV2’s V/F curve is the same as VF mode
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01-10 Torque compensation gain
Scope [0.0~2.0]
01-11 Torque compensation mode selection
0: Torque compensation mode 0
Scope .
1: Torque compensation mode 1

Torque compensation gain (01-10)
.V/F or V/F+PG and SLV2 mode: The inverter calculates the compensation voltage based on the motor voltage
drop.
. The torque compensation gain (01-10) can be modified during operation, but usually does not need to be
adjusted, except in the following situations:
— If the wiring between the inverter and motor is too long, add setting values.
— If the motor capacity is smaller than the inverter capacity, increase the setting value.
— If the motor vibrates, reduce the setting value.
. Gradually increase the setting value of 01-10 and confirm that the current increase is not too much.
. Confirm that the output current during low-speed will not exceed the rated output current of the inverter;
make adjustments by referring to the torque compensation gain in Figure 4.3.17.

Torque compensation mode selection (01-11)

Torque compensation mode 0 is general torque compensation mode.

Torque compensation mode 1 is the high-speed torque compensation mode (120~160Hz). The compensation
amount will decrease with the increase of the frequency, and the compensation for 0~120Hz will be the same
as torque compensation mode 0.

Output Voltage
A
100%
Torque
Increase
Torque
Decrease

» Base frequency

Figure 4.3. 17 Adjust the torque compensation gain to increase output torque

01-14 Input voltage setting
200V : [155.0~255.01 V

400V : [310.0~5100] V

The minimum unit of the inverter input voltage is 0.1V.

(For example: 200V / 208V / 230V / 240V or 380V / 415V / 440V / 460V / 480V).

This setting value is used to pre-define a reference value of the V/f curve (01-00 =0 to E), and protect against
incidents such as over voltage and stalls

Scope

Note: The input voltage setting will be restored to the default factory setting based on the option configured
in parameter 13-08.

If the setting value of parameter 01-14 is lower than the actual input voltage, then the output voltage
(parameter 12-19) and output power (parameter 12-21) will be displayed incorrectly.

01-15 Torque compensation time
Scope [0~10000] ms

. The setting of the torque compensation delay time uses millisecond as the unit.
. It can be adjusted under the following conditions:

- If the motor vibrates, increase the setting value.

- If the motor responds too slowly, reduce the setting value.

4-118



01-16 Motor 2 maximum output frequency

Scope [4.8~599.0] Hz

01-17 Motor 2 maximum output voltage
200v: [0.1~255.0] V

Scope
400v: [0.2~510.0] V

01-18 Motor 2 intermediate output frequency 2

Scope [0.0~599.0] Hz

01-19 Motor 2 intermediate output voltage 2
200V: [0.0~255.0] V

Scope
400V: [0.0~510.0] V

01-20 Motor 2 intermediate output frequency 1

Scope [0.0~599.0] Hz

01-21 Motor 2 intermediate output voltage 1
200V: [0.0~255.0] V

Scope
400v: [0.0~510.0] V

01-22 Motor 2 minimum output frequency

Scope [0.0~599.0] Hz

01-23 Motor 2 minimum output voltage
200V: [0.0~255.0] V

Scope

400V: [0.0~510.0] V

01-24 Motor 2 base frequency

Scope [4.8~599.0] Hz

01-25 Motor 2 base output voltage

200V: [0.0~255.0] V

Scope
400V: [0.0~510.0] V

01-26 Motor 2 V/F curve selection

Scope [0~FF]

*Set the motor 2 V/F curve; its setting method is the same as motor 1
*The motor 2 V/F curve is the same as the motor 1 V/F curve, please refer to tables 4.3.5~4.3.20.
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02-IM motor parameter group

02- 00 Motor 1 no-load current

Scope [0.01~600.00] A

02- 01 Motor 1 rated current

Scope V/F and V/F+PG modes are 10%~200% of the inverter’s rated current, and the SLV

and SV modes are 25%~200% of the inverter’s rated current.

Motor 1 magnetic core
saturation factor 2 <1>

Scope [0~60000] rpm Scope [1~100] %
Motor 1 magnetic core

02-03 Motor 1 rated rotation speed 02-11

02- 04 Motor 1 rated voltage 02-12 saturation factor 3 <1>
200V: [50.0~240.0]1 V
Scope Scope [80~300] %
400V: [100.0~480.0] V
02- 05 Motor 1 rated power 02-13 Motor 1 magnetic core loss
Scope [0.01~600.00] KW Scope [0.0~15.0]1 %
02-06 Motor 1 rated frequency 02-15 1;/[10:“ 1 Bbafio i i (Ao
Scope [4.8~599.0] Hz Scope [0.001~60.000] Q
02-07 Motor 1 number of poles 02-16 Motor 1 rotor resistance
Scope [2~16] Scope [0.001~60.000] Q
02-09 Motor 1 excitation current <1> 02-17 Motor 1 leakage inductance
Scope [15~70]% motor rated current Scope [0.01~200.00] mH

Motor 1 magnetic core
saturation factor 1 <1>

Scope [1~100] % Scope [0.1~6553.4] mH

The motor parameter settings are as shown below. When motor 1 is selected during motor parameter tuning,
these motor parameters are set to (17-10=1) automatically, and usually do not need to be further adjusted,
except for some special applications, such as constant horsepower control for spindle motors of tools.
Please refer to reference group 22 for the parameter settings of permanent magnet motors
(1) Set (02-07) for the number of poles for the motor.
+  Set the number of poles for the motor as indicated on the motor nameplate.
(2) Motor rated power (02-05)
Set it to the power value on the motor nameplate.
(3) Motor rated current (02-01)
«  Set it to the motor nameplate full load current.
If under SLV and SV control modes, to adjust the rated current of the motor, please adjust 17-02 in
the automatic tuning function group and restart the automatic tuning function.
(4) Motor rated voltage (02-04)
+  Set it to the rated voltage on the motor nameplate.
«  When setting the rated voltage of the motor, the maximum output voltage of the VF curve will be
adjusted.
(5) Motor 1 rated frequency (02-06)
Set it to the motor nameplate frequency.
(6) Motor 1 rated rotation speed (02-03)
+  Set it to the motor nameplate rotation speed.
(7) Motor no-load voltage (02-19)
*  When parameter 17-08 or 02-19 is set, this parameter is the same as 17-08. This parameter
determines the rated flux of the motor under the rated rotation speed in SLV or SV control mode.
Using setting values 10~50V lower than the input voltage can ensure that the motor provides torque
performances at the rated (or higher) rotation speed.
«  Smaller no-load voltage can reduce the no-load current, reduce flux and increase the load current,
and larger no-load voltages are the opposite.

02-10 02-18 Motor 1 mutual inductance
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(8) Motor excitation current (02-09)

This data can be obtained from automatic tuning. Manual tuning needs to be performed in situations
where automatic tuning without rotation is not possible.

During manual tuning, start tuning from 33% and observe the no-load voltage (actual value) of 12-
67. 1f 12-67 is greater than the no-load voltage (setting value) of 17-08, reduce 02-09; and if 12-67
is smaller than 17-08, then increase 02-09.

Adjust 02-09 motor excitation current while monitoring 12-76 actual no-load voltage because when
the excitation current changes, the changes of 12-76 actual no-load voltage will also be affected.
Therefore, it needs to be adjusted close to the no-load voltage 17-08 set.

9) Settlngs for motor magnetic core saturation 1, 2, and 3 (02-10, 02-11, 02-12).

This parameter is set automatically by the automatic tuning functlon and usually does not need to
be adjusted.

This parameter sets the motor magnetic core saturation coefficients at flux levels of 50% (02-10),
75% (02-11), and 137.5% (02-12) to reduce the effects of core saturation.

The magnetic core saturation coefficient is a percentage of the motor excitation current. When the
flux reaches 137.5%, the core saturation coefficient needs to be greater than 137.5%. When the flux
is 50% or 75%, the magnetic core saturation coefficient needs to be less than 50% and 75%
respectively.

Es3*mp — — — — — — — — —

Im: 02-09 excitation current
Ksl1: 02-10 motor magnetic core
saturation coefficient 1

Ks2: 02-11 motor magnetic core
saturation coefficient 2

Ks3: 02-12 motor magnetic core
saturation coefficient 3

ImpF-——— - — - — =

Esi*lmp — — — — — 4

|

|

|

| |

| |

Ksl*mpb — — — = | :
|

Fhux

A R
S0% TAE 100% 137 5%

Figure 4.3. 18 Y-equivalent model of an induction motor

(10) Motor magnetic core loss setting (02-13)

Set the motor magnetic core loss to a percentage of the motor’s rated output power.
3 x motor magnetic loss (watt)x 100%
% W, 02-13) =
b Weore ( ) Motor rated output power (watt , 02-05)
When in V/F control mode, the motor magnetic loss setting (02-13) is used to compensate for
torque accuracy.

(11) Motor line-to-line impedance R1 (02-15).
(12) Motor no-load current (02-00).

Calculate this setting value according to the motor’s rated frequency (17-05) and the motor’s rated
current (17-03).

In V/F control mode, when the output current is greater than the motor’s no-load current, the slip
compensation is enabled.

02-01 must be greater than 02-00, otherwise the warning message “SE01” setting range error will
appear.

Refer to Figure 4.3.19 Y-equivalent model motor inductance.

R1 Likg lq

5. slip

Figure 4.3. 19 Y-equivalent model of an induction motor
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02-20 Motor 2 no-load current 02-26 Motor 2 number of poles
Scope [0.01~600.00] A Scope [2~16]
02-21 Motor 2 rated current 02-32 Motor 2 line-to-line resistance
0/ o/ 3
Scope 25%-~200% inverter rated Scope [0.001~60.000] ©
current.
02-22 Motor 2 rated rotation speed 02-33 Mgtor | el Tt e
ratio <1>
Scope [0~60000] rpm Scope [0.1~15.0] %
02-23 Motor 2 rated voltage 02-34 Motor 1 slip <1>
200V : [50.0~240.0] V
Scope Scope [0.1~20.0] Hz
400V : [100.0~480.0]1 V
02-24 Motor 2 rated power 02-37 Motor mechanical loss
Scope [0.01~600.00] KW Scope [0.0~10.0]1%
02-25 Motor 2 rated frequency 02-34 Motor 1 slip <1>
Scope [4.8~599.0] Hz 02-37 Motor mechanical loss

Motor 2 parameter setting is the same as the control modes of motor 1 and motor 2; they are fixed at V/f mode,

therefore, there are fewer parameters that need to be set

(13) Motor 1 leakage inductance ratio (02-33)

+  This data is converted and set by the manual tuning parameter function and usually does not need to

be adjusted. This tuning has no field strengthening function.
_ LIKg

Lr  The definition of leakage inductance ratio is the ratio of leakage inductance to rotor

inductance; the default factory setting is 3.4%. Adjusting this leakage inductance ratio will change
the motor leakage inductance parameter.
When the leakage inductance ratio is adjusted too large or too small, it will cause the motor to vibrate,
have strange noises, and the motor is unable to rotate. The typical adjustment range is 3.0% to 5.0%,
with 4.0% being a universal value that allows motors to operate properly on their own. But with the
difference in motor structures, the leakage inductance ratio size can be adjusted accordingly.

(14) Motor 1 slip (02-34)

This data is converted and set by the manual tuning parameter function and usually does not need to
be adjusted. This tuning has no field strengthening function.

The default factory setting of the motor slip is 1Hz. The motor slip can be roughly calculated first
from the motor nameplate;

Using 60Hz, 4-pole motor for example, the synchronous rotation speed is
120 Fi 120x 60
_ x Frequence _ x60 _ 1800
Pole rpm
And the rated rotation speed labeled on the motor nameplate is 1700 rpm, therefore, the slip is
1800—-1700
Slip = 0 =1.67Hz

Adjusting the motor slip will change the rotor resistance parameter, and the slip size can be adjusted
according to the different motor characteristics.

(15) Motor mechanical loss (02-37)

The adjustment range of mechanical loss is 0.0~10.0%; this parameter is only effective under speed
mode and the speed command must be zero.

If the speed command is equal to zero but the shaft drifts slowly and cannot come to a complete stop,
the 02-37 mechanical loss parameter can be adjusted upwards until the shaft comes to a complete
stop.

<1>After executing the automatic tuning function, the parameter marked in group 02 will be updated to an
automatic tuning value. Please refer to the description of group 17’s automatic tuning function for details
on parameter changes.
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03-external terminal digital input/output function group

03- 00 Is\::gilléﬁmctlon b ancien 03-04 | Multi-function terminal S5 function setting
03- 01 Is\élzizéfunctlon a2 encken 03-05 Multi-function terminal S6 function setting
Multi-function terminal S3 function Multi-function terminal S7 function setting (S7 not available
03- 02 . 03-06
setting for Framel)
03- 03 Mu!ti-function terminal S4 function
setting
[0]: Two-wire forward /stop [24]: PLC input [47]: Fire mode
[1]: Two-wire reverse/stop [25]: External fault (Forced operation mode)
[2]: Multi-speed/location setting [26]: Three-wire forward /reverse [48]: KEB acceleration
command 1 [27]: Local/remote selection [49]: Allow parameter writing
[3]: Multi-speed/location setting [28]: Remote mode selection [50]: Direct operation
command 2 [29]: Jog frequency selection protection after power is
[4]: Multi-speed/location setting [30]: Acceleration/deceleration time supplied (USP)
command 3 selection 2 [51]: Multi-speed and multi-
[5]: Multi-speed/location setting [31]: Inverter overheat early warning point positioning command
command 4 [32]: Synchronization command switching
[6]: Jog forward command [33]: DC brake [52]: Position command enable
[7]: Jog reverse command [34]: Speed search 2 (from frequency [53]: Two-wire self-holding
[8]: UP increase frequency command command) (stop command)
[9]: DOWN decrease frequency [35]: Timer function input [54]: Reserved
command [36]: PID soft start invalid [55]: RTC time enable
[10]: Acceleration/deceleration setting [37]: Frequency skipping operation [56]: RTC offset enable
command 1 [38]: Frequency skipping upper offset [57]: Reserved
Scope [11]: Acceleration/deceleration [39]: Frequency skipping lower offset [58]: Safety function
prohibited [40]: Motor 1/motor 2 switching [59]: Reserved
[12]: Primary/secondary operation [41]: PID sleep [60]: Reserved
switching function [42]: PG invalid [61]: Reserved
[13]: Primary/secondary frequency [43]: PG integral reset [62]: EPS input
switching function [44]: Speed/torque mode switching [63]: Switch to second set of
[14]: Emergency stop (decelerate to zero | [45]: Negative torque command pressure range error

and stop)

[15]: Cut-off stop (freely operate and
stop)

[16]: PID function prohibited

[17]: Fault reset (RESET)

[18]: Reserved

[19]: Speed search 1 (from maximum
frequency)

[20]: Manual energy-saving function
[21]: PID integral reset

[22]: Reserved

[23]: Reserved

[46]: Zero-speed servo

[64]: Reserved

[65]: Short-circuit brake
command

[66]: PID function prohibited 2
[67]: Handwheel mode
switching

[68]: External fault 2

[69]: External overload

[70]: Jog frequency operation

Refer to Figure 4.3.20 below multi-function parameter input and related parameters.

o—@ S6

o—0 7

Related Parameters

o— S$1 03-00

o——©0 $2 03-01
oO——@® S3 0302
o d S4 03-03
o O S5  03-04
03-05

03-06

24VG

Figure 4.3. 20 Multi-function digital input and related parameters
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Table 4.3. 21 Multi-function digital input setting ( 03-00 to 03-06 ) (“O”: Effective, “X”: ineffective)

Function Control mode
Setting . Description V/F+ PM | PM
Name LCD display V/F PG SLV | SV sv | stv SLV2
0 2—W1reA type (clockwise 2-Wire (FWD-RUN) 2-wire type (ON: Forward operation o o o o o o o
operation) command).
1 2—W1¥'C type (R§Verse 2-Wire (REV-RUN) 2—w1re- type (ON: Reverse direction o o o o o o o
rotation operation) operation command).
o |Multispeed/position |y qo/pos Ref 1 |Multi-speed/location command selection 1. | O 0 0 0 0 0 0
setting instructions 1
3 |Multispeed/position |y oo /pos Ref2 | Multi-speed/location command selection 2. | O 0 0 0 0 0 0
setting instructions 2
4 Mu!tl—speed/pgSltlon Muti-Spd/Pos Ref 3 [Multi-speed/location command selection 3.| O O O O O O O
setting instructions 3
5 Mu!tl—speed/pQSItlon Muti-Spd/Pos Ref4  [Multi-speed/location command selection4.| O
setting instructions 4
6 |FJOG command FIOG ON: Jog mode forward operation (00-18). (6]
7 |RIOG command RJOG ON: Jog mode reverse operation (00-18). (6] (¢} (¢} (¢} (¢} (¢} (¢}
ON: Output frequency increase command
8 |UP command UP command (can only be used with the DOWN (0] (0] (0] (0] (0] (0] (0]
command).
ON: Output frequency decrease command
9 |DOWN command DOWN command (can only be used with the UP (6] O O O O O O
command).
10 Acceleratl(?n/deceleratlon Acc/Decel Time Acceleration/deceleration time selection o o o o o o o
time selection 1 Selection 1 command 1
11 ?rcocheigig"n/ deceleration | ) /DEC nhibit  |ON: Acceleration/deceleration prohibited | O | 0 | o | o | 0o | o | o
Primary/secondary The source of the operate command is from
12 [operation switching Run Change Sel the secondary frequency command (6] O O O O O O
function parameter setting (00 - 03)
Primary/secondary The source of the frequency command is
13 [frequency switching Freq Change Sel from the secondary frequency command (6] O O O O O O
function parameter setting (00 - 06)
14 |Emergency stop E-Stop ON: Emergency stop input (6] O O O O O O
15 |Externalbase cutoff g pp ON: Inverter base cut-off olo|lo|o]|lo]|]o]o
command
16 [PID control off PID Disable ON: PID control off (6] O O O O O O
17 |Failure reset Fault Reset Failure reset O O O O O O O
18 |Reserved Reserved Reserved - - - - - - -
19 |Speed search command 1 |Speed Search 1 ON: fSearch speed from maximum output (6] (¢} (¢} (¢} (¢} X (¢}
Tequency
Manual energy-saving . ON: Set the manual energy-saving control
20 | command Energy saving with 11-12 and 11-18 ol x| x x| x| X
21 |PID integral reset PID I-Reset ON: PID control integral reset (¢} (¢}
22 [Reserved Reserved Reserved - - - - -
23 [Reserved Reserved Reserved - - - - - - -
24 [PLC input PLC Input ON: Digital PLC input (6] O O O O O (¢}
25 |External fault Ext. Fault ON: External fault warning (6] O O O O O o
3-wire (forward /reverse command). ON is
. reverse and OFF is forward.
3-wire control When the parameter is set to 26, terminals
26 |(Forward /reverse 3-Wire (FWD/REV) pal ; (¢} (¢} (¢} (¢} (¢} (¢} (¢}
S1 and S2 will become the operate
command) .
command and stop command respectively,
and the original function will be disabled.
ON: Local mode (through the digital
operator)
27 Local{Remote control Local/Remote OFF: T’he frequency command ?nd o o o o o o o
selection operation command are determined
through the parameter (00-02 and 00-05)
settings.
Remote mode operation ON: RS-485 communication
28 selection Remote Mode Sel OFF: Control circuit terminal
29 [Jog frequency selection |JOG Freq sel ON: Select jog frequency command
30 Acceleratl(?n/deceleratlon Acc/Decel Time Acceleration/deceleration time selection o o o o o o
time selection 2 Selection 2 command 2
Inverter overheat alarm ON: Inverter overheat (OH2) alarm input
31 (OH2) Overheat Alarm (OH2 will be displayed) (6] (¢} (¢} (¢} (¢} (¢} (¢}
Synchronization ON: Speed synchronization enabled.
32 y Sync Command OFF: Speed synchronization disabled (6] (¢} (¢} (¢} (¢} (¢} (¢}
command
(other frequency command enabled).
33 [DC brake command DC Brake Command |ON: Execute DC brake (6] (¢} (¢} (¢} X X (¢}
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Function

Control mode

Setting . Description V/F+ PM | PM
Name LCD display V/F PG SLV | SV sv | stv SLV2
34 [Speed search command 2 |Speed Search 2 ON: Search speed from set frequency (6] (¢} (¢} (¢} X (¢} (¢}
.Set the timer function in 03-33 and 03-34
35 |Timer function input Timer Input .Set the timer function output in 03-11 and (6] O O O O O O
03-12
36 [PID soft start disabled PID SES Disable ON: PID soft start disabled (6]
37 Frequgncy skipping Traverse Run ON: Frequency skipping operation (6] (6} X X X X O
operation
Frequency skipping . L
38 upper offset Upper Dev Run ON: Upper offset frequency skipping (0] (0] X X X X (0]
39 Frequency skipping Lower Dev Run ON: Lower offset frequency skipping (0] (0] X X X X (0]
lower offset
40 [Motor l/motor2 Motor 2 Switch ON: Start motor 2 olo|lo|]o|lo|o]o
switching
41 |PID sleep PID Sleep ON: PID sleep O O O O
42 [S,E}%d command without PG Invaid ON: Speed control without PG X (6} X X X X X
43 rsepsz(:d control integral I-Time Reset ON: Integral reset with PG speed control X (6} X O O X X
44 Speed / torque control Speed/Torque Control ON: Torque control mode X X X o o X X
mode change change
45 |Reverse torque command [Reverse Tref ON: Reverse external torque command X X X (6] (6] X X
46 |Zero servo command Zero-Servo ON: Zero servo operation X X X (6] (6] X X
ON: Inverter will operate with the
Fire mode maximum frequency of 01-02 motor 1
47 (Forced operation mode) Fire Mode (when there are hardware failures such| O (0] (0] (0] (0] (0] (0]
P as OC, SC, CUV, FUL and STO, the
FIRE MODE function will stop.)
48 KEB acceleration KEB Accel. ON: KEB acceleration start (6] O X X X X O
command
ON: All parameters are writable
49 [Parameter writing start  |Write Enabled OFF: Except for the reference frequ@ncy (6] O O O O O O
(00-05), all parameters are write-
protected
ON: After power is inputted, the inverter
Direct operation will ignore the operation commands
50 |protection after power is [USP OFF: After power is inputted, the inverter (0] (¢} (¢} (¢} (¢} (¢} (¢}
supplied (USP) will return to the operation status
before the power outage
Multi-speed and multi- ON: Multi-point positioning position
51 |point positioning Multi Pos. Switch command X X X O O X X
command switching OFF: Multi-speed frequency command
52 |Position command enable [Multi Pos. Enable ON: POSlt'l(')n command effectlve' X X X (¢} (¢} X X
OFF: Position command ineffective
53 2-wire self-holding (stop 2-Wire (STOP) 2-wire self-holding mode (ON: Stop o o o o o o o
command) command).
54 |Reserved Reserved Reserved - - - - - - -
55 |RTC time enabled RTC Timer Switch ON: RTC timer function enabled [0} O O O O O (6]
56 |RTC offset enabled Offset Time Switch ON: RTC offset enabled [0} O O O O O (6]
57 [Reserved Reserved Reserved - - - - - - -
58 |Safety function Safety Function ON: Stops according to the 08-30 setting (0] ¢} ¢} [¢) [¢) [¢) [¢]
59 [Reserved Reserved Reserved - - - - - - -
60 [Reserved Reserved Reserved - - - - - - -
61 [Reserved Reserved Reserved - - - - - - -
62 [EPS input EPS Input ON: EPS terminal input X X X 6] 6] X X
ON: Use second set (23-34) for the PUMP
Switch to second set of . error range
63 pressure range error Switch Const.P. 2 OFF: Use first set (23-09) for the PUMP o ° ° 0 0 0 o
error range
64 [Reserved Reserved Reserved - - - - - - -
65 Short-circuit brake SC Brk ON: Execute short-circuit brake X X X X X O X
command
66 [PID function prohibited 2 [PID Disable 2 ON: PID control disabled, the previous ololo|lo|lol|lol]o
frequency integral will be remembered.
ON: General mode, the frequency
67 Hapdwheel mode HMPG Mode Switch command is inputted via analog input o X X X X X X
switching All
OFF: Handwheel mode
68 [External fault 2 Ext. Fault 2 ON: External fault warning o ¢} ¢} 6] 6] 6] 6]
69 [External overload Ext. Overload ON: External overload input o ¢} ¢} 6] 6] 6] 6]
70 [Jog frequency operation |JOG Direction Switch ON: Select according to jog frequency (6] (¢} (¢} (¢} (¢} (¢} (¢}

command

(1). 2-wire forward operation (setting=00).
(2). 2-wire reverse operation (setting=01).
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. Refer to Figure 4.3.1

2-wire operation mode.

(3). Multi-speed/position command 1 (setting=02).
(4). Multi-speed/position command 2 (setting=03).
(5). Multi-speed/position command 3 (setting=04).
(6). Multi-speed/position command 4 (setting=05).
(7). Jog frequency command (setting=29).
Switch frequency reference via the multi-function digital input.
If under SV or PMSV mode (00-00=3,4), and 03-00~07 is set to 51, the multi-position command is set
with the multi-speed command. Refer to the 21-09~21-41 parameter descriptions. Table 4.3.22 below
represents the corresponding combinations of multi-speed.

Table 4.3. 22 Multi-speed operation combinations

Multi-function digital input (S1 to S7)
Speed |Jog frequency| Multi-speed | Multi-speed | Multi-speed | Multi-speed Frequency selection
reference frequency 4 | frequency 3 | frequency2 | frequency 1
| 0 0 0 0 0 Segment 0*2speed frequency (05-01) or primary speed
frequency
(04-05 = 0): Determined by the auxiliary speed
2 0 0 0 0 1 frequency set or (04-05#0): Determined by the
segment 1 speed frequency (05-02) ™
3 0 0 0 1 0 Segment 2 speed frequency (05-03)
4 0 0 0 1 1 Segment 3 speed frequency (05-04)
5 0 0 1 0 0 Segment 4 speed frequency (05-05)
6 0 0 1 0 1 Segment 5 speed frequency (05-06)
7 0 0 1 1 0 Segment 6 speed frequency (05-07)
8 0 0 1 1 1 Segment 7 speed frequency (05-08)
9 0 1 0 0 0 Segment 8 speed frequency (05-09)
10 0 1 0 0 1 Segment 9 speed frequency (05-10)
11 0 1 0 1 0 Segment 10 speed frequency (05-11)
12 0 1 0 1 1 Segment 11 speed frequency (05-12)
13 0 1 1 0 0 Segment 12 speed frequency (05-13)
14 0 1 1 0 1 Segment 13 speed frequency (05-14)
15 0 1 1 1 0 Segment 14 speed frequency (05-15)
16 0 1 1 1 1 Segment 15 speed frequency (05-16)
17 1" — — — — Jog frequency command (00-18)
0: OFF, 1: ON, —: Simply ignore
*1. The priority of the jog frequency terminal is higher than multi-speed frequencies 1 to 4.

*2.

*3.

When parameter 00-05=0 (frequency reference input = digital operator), the multi-speed frequency
command 1 is set by 05-01 (frequency reference 0).

When parameter 00-05=1 (frequency reference input = control circuit terminal), the multi-speed
frequency command 1 receives input from the analog command terminal (AIl or AI2).

The default factory setting of the analog input (AI2) is the auxiliary frequency, only when 04-05#0 is
set can it be the segment one speed of the multi-speed. However, when PID control 10-03=XXX1B,
even if the PID function prohibit (multi-function digital input setting=16) is enabled, you cannot switch
to the auxiliary frequency.
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Wiring example
Figures 4.3.21 and 4.3.22 below represents the operation example of segment 9 speed.

——O O—— O S1 Forward RUN / STOP ( 03-00 = 0)
O O—— P S2 Reverse RUN/ STOP (03-01=1)
0O O——— S3 External Fault (03 - 02=25)
——0O O——— $S4 JOG Frequency Ref ( 03 - 03 = 29)
——C0O O——— (@ S5 Multi- step Speed Ref1 (03-04=2)
———=0O O—— O S6 Multi - step Speed Ref2 (03 - 05= 3)

O O——] S7 Multi- step Speed Ref3 (03 - 06 = 4)

L—O 24VG

Figure 4.3. 21 Control terminal wiring example

A

Frequency

Reference ,
(05-08)

/—‘(05-07)
(05-06)

*2 ,

aux.

speed (05-05)

1 ref
master’
speed f(05-04)
ref
‘(05—03)
‘(05-02
(05-01 (00-18)
speed | speed| speed | speed| speed| speed | speed| speed| speed "
1 2 3 4 5 6 7 8 9
Termina
|
Forward RUN(S1)
Multi- step S5 0 1 0 1 0 1 0 1 0
speed Ref1 (85)
Multi step (S6) 0 0 1 1 0 0 1 1 0
speed Ref2
Multi step 0 0 0 0 1 1 1 1 0
speed Ref3 (S7)
JOG Frequency 1
Ref (S4)

Figure 4.3. 22 Segment 9 speed timing diagram
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*1. When 00-05 = 1, the multi-speed frequency reference value is inputted from AIl or AI2; when 00-05 =
0, the multi-speed frequency reference value is determined by 05-01.

*2.  When 04-05 = 0, the multi-speed frequency command 2 is determined by the auxiliary speed frequency
set; when 04-05#£0, it is determined by the segment 1 speed frequency (05-02).

(8). Jog forward command (FJOG) command (setting=06).

(9). Jog reverse command (RJOG) command (setting=07).
The jog execution direction can be forward or reverse.
Setting = 06: FJOG command (ON: Jog frequency forward is set by 00-18).

=07: RJOG command (ON: Jog frequency reverse is set by 00-18).

The execution priority of the FJOG and RJOG commands are higher than other frequency commands.
When the FJOG and RJOG command are executed more than 500 milliseconds, they will stop operating
using the stopping method set by 07-09 (stop method selection).

*1.  When the primary frequency is AI2 (00-05=7) and 04-05 = 0, the primary frequency is determined by
the auxiliary speed frequency of AI2; when 04-05#0, it is determined by 00-18.
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(10). Accelerate (UP) command (setting=08).
(11). Decelerate (DOWN) command (setting=09).

The inverter can increase or decrease the changes of the output frequency while the motor is

operating by using the digital operator (refer to parameter 11-56) or an external multi-function

digital input (terminal S1 to S7).

When operations are performed using external multi-function digital input terminals, set 00-02

(operation command option) to 1 (control terminal), set 00-05 (terminal UP/DOWN) to 2, and set

any one of the parameters from 03-00 to 03-06 to 08 (UP command) and 09 (DOWN command).

2 terminals need to be paired to perform the UP command and DOWN command.

The output frequency will go UP or DOWN with the acceleration and deceleration time set.

The error message “SE02 DI terminal Error” (SE02) will be displayed when the following

situations occur:

(1) Only a single UP or Down command was set.

(2) The UP command and acceleration/deceleration prohibited command were enabled
simultaneously.

(3) The Down command and acceleration/deceleration prohibited command were enabled
simultaneously.

Please refer to Figure 4.3.23 and Figure 4.3.24 on the wiring and timing example of UP/DOWN.

—O O—@ g1 ForwardRun
(03-00=0)
UP Command (terminal S5) 1 0 0 1
O O b s5 (LJS;ETngd) DOWN Command (terminal S6)| 0 1 0 1
Operation Status ﬁfﬁ?l (BS\‘/:,?‘I) Hold | Hold
O O D S6 Down command 1:0N,0: OFF

(03-05=09)

0 24VG

Figure 4.3.23 UP/DOWN wiring example

Power
Supply

Forward
Run

Up
Command

Down
Command

FuL
(00-12)
Output — *1
Frequency
Fu *
(00-13) 2

— > 7 <
Hold Hold
Figure 4.3. 24 Up/Down command timing example
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. When using the UP / Down command, if operation commands are inputted, the output frequency
will accelerate to the frequency reference lower limit (00-13).
When using the UP / Down commands, the output frequency is limited to the frequency reference
upper limit (00-12) and the frequency reference lower limit (00-13).
+  The acceleration/deceleration time used by this function is the same as normal operations: Taccl
/Tdecl (00-14,15) or Tacc2 / Tdec 2 (00-16, 17).
Refer to 03/40 UP / Down frequency bandwidth setting for using the other functions of UP / Down.
*1. When 11-58 =1 and operation commands are inputted, the output frequency will accelerate to the
previously saved frequency command.
*2. When 11-58 =0 and operation commands are inputted, the output frequency will accelerate to the
frequency reference lower limit (00-13).

(12). Acceleration/deceleration time selection 1 (setting=10).
(13). Acceleration/deceleration time selection 2 (setting=30).
Refer to the chapter on page 4-42 “Multi-function digital input terminal switching
acceleration/deceleration time”.
(14). Acceleration/deceleration prohibited command (setting=11).
Refer to Figure 4.3.25 below for the operation method of acceleration/deceleration prohibited. When
the acceleration/deceleration prohibited command is input, the inverter will pause the
acceleration/deceleration speed of the motor and maintain the output frequency.
This function can be used with 11-58 to record the reference frequency.

When 11-58=0:
When ACC/DEC prohibited is ON during the motor acceleration/deceleration process, the motor will
stop at the output frequency at that moment and use the output frequency as the frequency command.
When ACC/DEC prohibited is changed to OFF or when a shutdown command is given, the frequency
command will be restored to the frequency originally set.
In addition, when the stop command and power-off is reset, the frequency command will be set to 0 Hz.

Note: If ACC/DEC prohibited is ON before operating, STPO will appear after operation starts because there
is no recorded reference frequency.

When 11-58=1:
When ACC/DEC prohibited is ON during the motor acceleration/deceleration process, the motor will
stop at the output frequency at that moment and use the output frequency as the frequency command. If
switched to the stop status or cut the power of the inverter to reset at this time, when ACC/DEC
prohibited is still ON, the output frequency will still be saved, and the frequency command will be set
as the saved frequency.

Power
Supply
ON OFF ON
t
Forward
Run ON OFF ON :
Inhibit
ACC/DEC
Command OFF| ON OFF ON ‘
Frequency
Reference
t
Output
Frequency
) ] "
Hold Hold

Figure 4.3. 25 Acceleration/Deceleration prohibited instructions

(15) Primary/secondary operation switching function (setting=12)
When the function terminal is on, the operation command source is determined by the secondary
operation command parameter setting (00-03), and when the function terminal is set to 27 (Local/Remote
control selection), the priority will be higher than the primary/secondary operation switching at this time.
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(16) Primary/secondary frequency switching function (setting=13)
When the function terminal is on, the frequency command source is determined by the secondary
frequency command parameter setting (00-06), and when the function terminal is set to 27 (Local/Remote
control selection), the priority will be higher than the primary/secondary operation switching at this time.
When the PID function is enabled (10-03=XXX1B), this function will become invalid, and the primary
frequency will switch to the PID function automatically. When failed to enable PID or when PID is off,
then can the primary and secondary frequency be switched; refer to the diagram.

(17) Emergency stop (setting=14).
Decelerates and stops by referring to the “Emergency stop deceleration time” of parameter 00-26 and not
07-09 “Stop mode selection”.

(18) External hardware base block command (setting=15).

The base block command is executed using the multi-function digital input terminal ON/OFF, and

prohibits inverter output.

During operation: When an external base block signal is detected, “BBn BaseBlock (Sn)” will be
displayed on the digital operator; if n=1-7 here, it means that the inverter output has
been cut. After the base block signal is released, the motor will resume operation
according to the reference signal. Before the previous base block command is
inputted, perform speed search in frequency reference to confirm the current
frequency and continue operating.

During deceleration: When an external base block signal is entered, “BBn BaseBlock (SN)” will be
displayed on the digital operator, and if n=1-7 here, it means cut the inverter output.
The motor will usually stop at this time. After releasing the base block signal, the
inverter will remain in stop mode.

During acceleration: The operation method is the same as during operation.

Refer to Figure 4.3.26 below for the timing when using the base block command.

A
Run
Command
>t
A | |
| |
External : :
Baseblock | | —|
| |
: ! >
A | ! {Speeq search)
|
Output i VN
Frequency ! !
| |
| | | g t
> <«—— Coast to
Coast to stop
stop

Figure 4.3.26 External base block operation
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(19). Disable PID control (setting=16).
(20). Failure reset (setting=17).
When the inverter detects failure, failure output starts, and the inverter will output base block. The digital
operator displays the failure message.
+ When failures occur, the following methods can be used to reset the failure:
a. Set one of the multi-function digital input (03-00 to 03-06) to 17 (failure reset), and enable the failure
reset signal.
b. Press the RESET button on the digital operator.
¢ Turn off the power then turn it back on.
(21). External speed search command 1 (setting=19).
(22). External speed search command 2 (setting=34).
+ Refer to the “Speed search” function in 07-operation stop control function group.
(23). Manual energy-saving command (setting=20).
+ Enable: Enable the manual energy-saving function with the 11-12 and 11-18 settings. Please refer to
Figure 4.3.115 for manual energy-saving operations.
(24). PID integral reset (setting=21).
(25). PLC input (setting=24)
Must be used with the Drive Link software program, and use the PLC software program in it to edit the
ladder diagram. When the signal passes through and the output is turned on, the signal will be sent to
the inverter at this time to turn the inverter on.
(26). External failure (setting=25).
+ When external failures occur, the external failure input terminal is activated, the inverter will be turned
off and the motor will come to a free-run stop.
+ If the external input terminal S3 is set to (03-02=25) external failure, the “EF3 Ext. Fault (S3)” (EF3)
message will be displayed.
+ All seven input terminals (S1 to S7) can be assigned as external failure input.
(27). 3-wire (forward /reverse command) (setting=26).
When parameters (S3~S6) is set to 26 (forward /reverse command), terminals S1 and S2 will become
the operation command and stop command respectively. Refer to Figure 4.3.2 for details.
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(28). Local / Remote control selection (setting=27).

+ Users can switch the inverter frequency reference and input operation commands in Local (controlled
with the digital operator) or Remote mode (controlled with the control circuit terminal or RS485
connection). Using 00-05 (frequency reference ) and 00-02 (operation method) to determine the input

source selection.

+ Local/Remote mode can be controlled by one of the multi-function digital input terminals S3 to S7 by
setting one of the parameters from 03-02 to 03-06 to 27 (Local/Remote control selection). If 03-00 to
03-01 is 3-wire control, S1 & S2 will be set to operate & stop input by force. Refer to Table 4.3.23

below.
Table 4.3. 23 Local / Remote control selection
Input
p.u Mode Content
terminal
. Executes frequency commands and operation commands through the
ON Local mode digital operator.
SEQ and REF indicators go off.
. Executes frequency commands and operation commands through the
control terminals or RS-485 communication. Can use 00-05 (frequency
OFF Remote mode .
command) and 00-02 (operation command).
SEQ and REF indicators light up.

To switch between Local/Remote

(29). Remote mode operation selection (setting=28).

+  Under Remote mode, the SEQ and REF indicators light up, and the frequency command can be
controlled with terminals AIl and AI2, and the operation commands are controlled through terminals

S1, S2 or RS-485 communication terminals.

Set one of the parameters from 03-02 to 03-06 to 28 (Remote mode operation selection), or set the

modes, the inverter must be in a stopped operation status.

control terminals (S1~S7), or set the RS-485 communication. Refer to Figure 4.3.27.

( Local Mode)

( Remote Mode)

LCD Digital ON
Operator
OFFO
RS - 422/485 ON
communications 40\)7
Control circuit ~
ontrol circui <
. —O0 I
terminals OFF :
'

( Set one of 03-00 to 03-06 = 27)

Frequency Reference
and
Run Command

( Set one of 03-00 to 03-06 = 28 )

Figure 4.3. 27 Remote mode operation selection

(30). Jog frequency selection (setting=29)
When ON, the 00-18 (jog frequency) frequency is used as the command.
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(31). Acceleration/deceleration time selection 2 (setting=30)
When acceleration/deceleration time selection 2 is ON, 00-16 acceleration time 2 and 00-17 deceleration
time 2 are followed.
(32). Inverter overheat warning (setting=31).
When the inverter detects overheat signals, the “OH2” warning message will be displayed on the digital
operator, and the inverter will continue operating.
After the overheat signal of the inverter is released, the digital operate will automatically return to its
original display without the need to press the reset button.
(33). Synchronization command (setting=32).
+ This function switches between the frequency reference converted from the pulse serial input and other
frequency references (according to the setting of 00-05).
When Local/Remote mode control section (setting value 27) or Remote mode (setting value 28) is
selected and their corresponding input is enabled, this function is invalid.
+ The set/clear synchronization command can only be set while the inverter stopped operating.
(34). DC brake command (setting=33).

When the inverter is stopped, use this setting to execute the DC brake function through terminals that
have been set.

If operation command or jog command was inputted, the DC brake operation will be cleared and the
motor will start operating.

Only either the short-circuit brake command or the DC brake command can be used each time. If both
were set simultaneously, the SE02 error (DI Terminal Error) will pop up

Refer to Figure 4.3.28 DC brake timing figure below.

Run
Command
(or Jog command) OFF ON
>t
DC injection 4
Braking
Command OFF ON
Output >t
Frequency %
<— The larger of 01-08
01-08 ‘ or 07-06
(Fmin) % .
—
DC ' DC
injection injection
Brake Brake

Figure 4.3.28 DC brake timing figure

(35). Timer function input (setting=35).
The “timer function” of reference parameters 03-37 & 03-38.
(36). Disable PID SFS (setting=36).
The “PID control” function of the reference parameter 10-PID function group.
(37). Frequency skipping command (setting=37).
(38). Frequency skipping upper offset (setting=38).
(39). Frequency skipping lower offset (setting=39).

Refer to the “frequency skipping operation” function of reference group 19-frequency skipping function.
(40). Motor 2 switch command function (setting=40).
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(41). PID sleep (setting=41)
Please set the activation of 10-29 setting 2 PID sleep mode to activate from the multi-function digital
input, and use by referring to the descriptions of parameters 10-17~10-20.
(42). Speed control without PG (setting=42).
Used to release/activate speed control. When the multi-function digital input is on, disable speed control
(general V/f control).
(43). Speed control integral reset (setting=43).
Used to switch between proportional (P) control and proportional-integral (PI) control in speed control.
When the multi-function digital input is enabled, use the proportional (P) control (integral reset).
(44). Speed/torque control changing (setting=44).
Used to switch between speed control and torque control of SV (sensing vector) control mode.
It is torque control when enabled and speed control when disabled. For more details, please refer to
parameter 21-torque control function group.
(45). External torque reference polarity inversion command (Setting = 45).
Enable: External torque reference command reverse.
For more details, please refer to the relevant description of parameter 21-00 “Torque control selection”.
(46). Zero servo command (setting=46).
Enable: Zero servo operation.
. Please refer to Figure 4.3.124.
(47). Fire mode operation (setting=47).
Enable: Release hardware and software failure or warning protection.
Mainly used for special applications such as exhaust fans.
(48). KEB accelerated command (setting=48).
Enables KEB acceleration commands (when 11-47 is not zero).
Refer to the parameter descriptions of 11-47 and 11-48
(49). Parameter write protect (setting=49).
Refer to the descriptions of 13-06. If one of the parameters from 03-00 to 03-06 is set to 49 (parameter
write protection), when the corresponding control terminal is enabled, the parameters can be accessed
from the digital operator; otherwise, it would be write protection.
(50). Direct operation protection after power is supplied (setting=50).
If the operation command (controlled with the terminal) has been preset and when the power is on, the
inverter will start operating immediately. Direct operation protection after power is supplied (USP)
function (when any one of the parameters from 03-00 to 03-06 is set to 50), it will prevent automatic
starting; therefore, the inverter will not start operating because of external signals. Refer to the figure below.

Power | l—l |—|
Supply 1 | I 1 I 1 >
Run | | | |
command I I : | t
Fault l : | l | : ! !
(Alarm) I | '_l | L | .
R R | o |
Fault
| | |
Reset ! | I l | |_| : I : l o
A S s
usp [ i T »
I T
o L o |
| | ' | Lo e
ouput | 11| o I
Frequency | | [ : P Lo |
L L L y
- ) et et
T _When UPSisonafter  %yfihe alarm is cleared — If the RUN command
powerup, the UPS during RUN command, is already OFF at
warning will clear when the inverter output powerup, the inverter
the RUN command tums  regtarts automatically, ~ output starts nomally.
off.

Figure 4.3. 29 Example of direct operation protection after power is supplied
(51). Multi-speed and multi-point positioning command switching (setting=51).

(52). Position command enabling (setting=52)
Refer to the parameter descriptions of 21-09 and 21-41
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(53). 2-wire self-holding stop command (setting=53)

Refer to the description “2-wire operations with self-hold function” of parameter 00-02
(54). RTC time enabled (setting=55)

When 16-13(RTC timer function) is 2 (DI setting) and the RTC time enabled is ON, the RTC timer
function can be triggered and used.
(55). RTC offset enabled (setting=56)

When 16-30 (RTC offset selection) is 2 (DI setting) and the RTC offset enabled is ON, it will refer to
16-31 (RTC offset time setting) and operate until this set time is completed.

(56). Safety mechanism (setting=58).

After the safety function is set, when the digital terminal starts operating, the inverter will stop according
to the 08-30 setting.

(57). EPS input (setting=62)
The EPS input terminal must be used with the low-voltage starting function.

(58). Switch to second set of pressure error range (setting=63)
In PUMP mode (when 23-00=1), the constant pressure error range is used. This is the pressure deviation
threshold used to wake up the inverter from sleep mode. When switch to second set of pressure error

range is ON, it will switch from the original constant pressure error range (23-09) to constant pressure
error range 2 (23-34).
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(59). Short-circuit brake command (setting=65)

When stopping the inverter, use this setting to execute the short-circuit brake function through set
terminals.

For example, if operation command or jog command was inputted, the short-circuit brake operation will
be cleared and the motor will start operating.

Only either the short-circuit brake command or the DC brake command can be used each time. If both
were set simultaneously, the SE02 error (DI Terminal Error) will pop up

Please refer to the following figure for the short-circuit brake action timing.

Run A
Command
(or Jog command) OFF ON
Short Circuit 4 t
Braking
Command OFF ON
Output >t
Frequency 1
01.08 <— The larger of 01-08
- i or 07-06
(Fmin) V .
—
Short I Short
Circuit Circuit
Brake Brake

Figure 4.3. 30 Example of short-circuit brake action timing

(60). PID function prohibited 2 (setting=66).

When PID is DISABLED, it will switch to the 00-05 frequency source, and when DISABLE is cancelled,
the previous frequency command is integrated and PID mode operation will resume.

(61). Handwheel mode switching (setting=67)
When 8 is selected for parameter 00-32 (application adjustment): After handwheel is applied (HMPG),
the function set for this terminal can start operating, and to switch between general mode job or
handwheel mode job, when used in general mode, the frequency command is determined by the analog

input All, and when handwheel mode is used, the frequency command is determined by the pulse it
inputted.

»  Please refer to the following figure for the action of this function:

A

Action
serial

number 1 2 3 2 4 1

Rotation
speed of
handwheel

Figure 4.3.31 Handwheel movement example
Description of handwheel movement serial number:

« Area 1: When inputted in the run command, DC current is injected into the motor to perform
the brake action, and the current injected is determined by 07-46. Cancel the run command and
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the inverter will stop the DC current injection action.

Area 2: When the handwheel rotation speed is greater than the parameter (01-08) motor 1
minimum output frequency, the inverter will start outputting according to the V/f curve. If the
output torque was insufficient, please set the 01-06, 01-07, 01-08 and 01-09 V/f curve
parameters appropriately.

Area 3: When the handwheel rotation speed exceeds the speed command limit of the parameter
(20-44), the inverter output will be limited at the rotation speed set in the parameter.

Area 4: When the handwheel stops rotating (stops pulse input), the speed command will follow
the setting of parameter (00-17) deceleration time 2, and the motor will start decelerating. When
the motor speed is less than the minimum output frequency of parameter (01-08) motor 1, DC

current injection braking action will be performed.

Note 1: After the handwheel generates pulses and inputs them to the PG card to calculate the
speed command, it will be multiplied by the speed multiplier of the parameter (20-43)
speed, then filtered based on the ASR delay time set in parameter (20-08). In addition,
the parameter (20-28) PG rotation direction selection can be set to determine whether
the rotation directions of the handwheel and motor are the same.

Note 2: When adjusting the 01-06, 01-07, 01-08 and 01-09 V/f curve parameters, pay attention
to the parameter (12-18) inverter output current to prevent the occurrence of various
failures that may cause industrial safety accidents.

Please refer to the following flowcharts for the parameter settings:

e —
.r’f Handwheel application basicﬂ-ﬁ\I
™. parameter settings g

v

Application selection
00-32 = 8: Handwheel
application

w

] Input motor nameplate
The default value will be loaded for data

the following parameters: 02-01: Rated current
00-02: External terminal 02-03: Rated rotation
00-05: Handwheel frequency speed

00-16: Acceleration time 2 > 02-04: Rated voltage
00-17: Deceleration time 2 02-05: Rated power

01-00: V/f curve 02-06: Rated frequency

03-07: Run mode SWitCh, 02-07: Number of motor
07-09: Stop mode selection poles

07-18: Minimum bb time

08-00: Stall prevention function
11-62: Prevent oscillation selection
20-08: ASR delay time L
20-27: Handwheel pulse count

Perform motor automatic tuning

17-00 = 6: Static automatic tuning integration
(option 4+2+1)

17-10 = 1: Automatic tuning start
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(62).

(63).

(64).

— e
f’ﬁandwheel application tuning
. parameter setting

e

General mode \\ Handwheel mode
- ode selection ™~

“._(Dlinput) "

L L

00-14: Acceleration time 1 07-46: DC injection current limit
00-15: Decele'ratlon time 1 20-27: PG pulse count
04-02: AIl gain value

04-03: AIl bias voltage 20-28: PG rotation direction

selection
Handwheel application feel
parameter setting
Other adjustment parameter-needs to be modified —
according to machine operation
01-02: Motor 1 maximum output frequency
01-03: Motor 1 maximum output voltage o
01-06: Motor 1 intermediate output frequency 1 00-17: Deceleration time
01-07: Motor 1 intermediate output voltage 1 20-08: Speed excitation time
e .. 20-43: Speed calculation multiplier
01-08: Motor 1 m_m_lmum output frequency 20-44: Speed command limit
01-09: Motor 1 minimum output voltage
08-00: Stall prevention function

External failure 2 (setting=68).
When external failures occur, the external failure input terminal is activated, the inverter will be turned
off and the motor will come to a free-run stop.
If the external input terminal S3 is set to (03-02=68) external failure, the “EF3 Ext. Fault (S3)” (EF3)
message will be displayed.
All eight input terminals (S1 to S7) can be assigned as external failure input.

External overload (setting=69), the input terminal is a normally closed switch.
When an external overload occurs and the external overload input terminal is off, the inverter will be
turned off and the operation of the motor will decelerate and stop.
If the external input terminal S5 is set to (03-04=69) external overload, the “TOL Ext. OverLoad”
message will be displayed.
To enable the external overload function, fire mode (08-48=1) needs to be enabled first. Only the
external input terminal S5 can be assigned as external overload input.
Setting the external input terminal as the external overload will set the input terminal as normally
closed; therefore, before setting the external overload function, do not set operation command to come
from external terminals, otherwise it will cause unnecessary harm.

Jog frequency operation (setting=70).
When ON, operation will be performed according to the jog frequency command and according to the
00-18 setting.

03- 08 (S1~S7) DI scan time

[0] Scan time 4ms

Scope
P [1) Scantime 8ms

I£ 03-08 is set to 0, when the inverter’s CPU chip scans the TM2 terminal, all signals are viewed as

normal execution signals.

If 03-08 is set to 1, 8ms continuous input of the same signal is required in order for the inverter to view

this signal as a normal execution signal, otherwise it will be viewed as noise.

«  User can decide the scan interval according to the impact level of the noise in the usage environment.

When the noise is severe, set 03- 08 to 1, but the response speed will be slower at this time.
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03- 09 Multi-function terminal S1-S4 type selection
[xxx0b]: S1 A contact  [xxx1b]: S1 B contact
Scope [xx0xb]: S2 A contact ~ [xx1xb]: S2 B contact
[x0xxb]: S3 A contact  [xIxxb]: S3 B contact
[0xxxb]: S4 A contact  [Ixxxb]: S4 B contact
03-10 Multi-function terminal S5-S7 type selection
[xxx0b]: S5 A contact  [xxx1b]: S5 B contact
Scope [xx0xb]: S6 A contact  [xx1xb]: S6 B contact
[x0xxb]: S7 A contact  [xIxxb]: S7 B contact

Usually when using external terminals, switches need to be connected. There are different types of switches,
including normally off switches and normally on switches, so pay attention when selecting because the
working status of the two types of switches are different. This parameter determines whether normally open
switch or normally closed switch input is required.

The definitions of each 03-09/03-10 bit are as follows:
03-09= 0 0 0 O 0: Means connect to normally on switch

s4 s3 s2 sl 1: Means connect to normally closed switch
03-10= 0 0 0 O 0: Means connect to normally on switch
s7 s6 s5 1: Means connect to normally closed switch

User selects the type of switch input required
For example: If S1 and S2 connect to normally closed switch is required, set 03- 09=0011.
Note: Before setting the terminal to connect to normally on/normally closed switches, do not set the operation
command to come from external terminals, otherwise it will cause unnecessary harm.
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03-11 Relay (R1A-R1C) output
03-12 Optocoupler output (DO1-DOG)
03-28 Optocoupler output (DO2-DOG) (Framel no DO2)
[0]: Operation duration [31]: Zero-speed servo status (position
[1]: Fault indication mode)
[2]: Frequency reached [32]: Communication control
[3]: Any frequency reached (03-13+03- [33]: RTC timer 1
14) [34]: RTC timer 2
[4]: Frequency detected 1 [35]: RTC timer 3
(2 03-13, the hysteresis range is the [36]: RTC timer 4
setting value of 03-14) [37]: PID feedback disconnection
[5]: Frequency detected 2 detection output
(= 03-13, the hysteresis range is the [38]: Brake release
setting value of 03-14) [39]: Frequency detected 1 (for
[6]: Automatic restart overhead crane use)
[7]: Emergency stop [40]: Frequency outputting
[8]: Reserved [41]: Position reached (position mode)
[9]: Cut-off stop [42]: Overpressure
[10]: Reserved [43]: Underpressure
[g]: I({)eserlled detected [44]: Pressure loss detection
: Over-torque detecte .
{13}: Current riached [45]: PID sleep
X [46]: Reserved
Scope [14]: Mechanism brake control (03- [47]: Reserved

17~03-18)

[15]: Reserved

[16]: Reserved

[17]: Reserved

[18]: PLC status

[19]: PLC control

[20]: Zero speed

[21]: Inverter standby

[22]: Low voltage detected

[23]: Operation command source

[24]: Frequency command source

[25]: Low-torque detected

[26]: Frequency disconnected

[27]: Timer function output

[28]: Frequency skipping upper offset
status

[29]: Frequency skipping operation active

[30]: Select motor 2

[48]: Reserved

[49]: Reserved

[50]: Frequency detected 3
(Z 03-44 the hysteresis range is the
setting value of 03-45)

[51]: Frequency detected 4
(£ 03-44, the hysteresis range is the
setting value of 03-45)

[52]: Frequency detected 5
(= 03-46, the hysteresis range is the
setting value of 03-47)

[53]: Frequency detected 6
(= 03-46, the hysteresis range is the
setting value of 03-47)

[54]: Short-circuit braking

[57]: Low current detected

[58]: Frequency deceleration detected

[59]: Over-temperature detected

[60]: Lifetime warning period
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Factory settings Parameters
—_  RI1A
—0
RIB Fault indication 03-11
[
R1C
DO1
T
DOG
——  R2A
O . . 03-12
R2C Operation duration
Figure 4.3.32 Multi-function digital output and related parameters
Table 4.3. 24 Control panel and optical coupling individual parameter setting
Terminal Frame 1 Frame 2 and above
R1A-RIC 03-11=R1A-R1C 03-11=R1A-R1C
DO1 03-12=DO1 03-12=DO1
DO2 None 03-28=D0O2
Table 4.3. 25 Multi-function digital output function table
Function Control method
. V/F
Setting Name LCD display Content viF | + |swv| sv | EM | PM gy
PG SV | SLV
0 Operation duration Running ON: Operation duration (Run command is ON) (6] (6] (6] (6] (6] (6] (6]
1 Fault indication Fault ON: Failure occurred [0} [0} [0} [0} (6] (6] (6]
ON: Allowed frequency (The allowed frequency width
2 |Frequency reached Freq. Agree detection is set by 03-14) (6] (6] (6] (6] (6] (6] (6]
. ON: Output frequency = allowed frequency detection
3 |Any frequency Setting Freq threshold (03-13) + allowed frequency detection | O | 0 | o | o | o | o | o
reached Agree .
width (03-14)
4 Frequency detection Freq. Detect 1  |ON: Output frequency > 03-13, hysteresis range 03-14 | O (6] (6] (6] (6] (6] (6]
5 grequency detection Freq. Detect 2 OFF:12UtPUt frequency > 03-13, hysteresis range 03- o o o o o o o
6 |Automatic restart Auto Restart  |ON: Automatic restart period (e} (e} (¢} (¢} (¢} (¢} (¢}
7 Emergency stop Dec to Stop ON: Emergency stop period (6] (6] (6] (6] (6] (6] (6]
8  |Reserved Reserved Reserved - - - - - - -
9  |Cut-off stop Baseblock ON: Baseblock period (0] (0] (0] (0] (0] (0] (0]
10  |Reserved Reserved Reserved - - - - - - -
11 |Reserved Reserved Reserved - - - - - - -
12 ((i);zz—t:gque Over Torque  |ON: Over-torque detection is ON
13 |Current reached Currebt Agree  |ON: ON when the output current > 03-15 O (0]
Mechanical brake . .
. Mechanical Brake |ON: Mechanical brake release frequency
14 ?cél)qtrol (03-17~03- Control OFF: Mechanical brake action frequency 0 0 0 0 0 o o
15 |Reserved Reserved Reserved - - - - - - -
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Function

Control method

V/F

Setti Content
S Name LCD display onten viF | + |swv | sv | EM | PM gy
SV | SLV
PG
16 |Reserved Reserved Reserved - - - - - - -
17 |Reserved Reserved Reserved - - - - - - -
18 |PLC status PLC statement 2)1:11;0\;\;hen 00-02 is set to 3 (PLC operation command o o o o o o o
19  |PLC control CO“‘;‘SCF oM 1ON: The control command source is PLC control (0] (0] (0] (0] (0] (6] (6]
20 |Zero speed Zero Speed (Cl):i:ircl))utput frequency < minimum output frequency o o o o o o o
21  |Inverter standby Ready ON: Inverter standby (no failure after starting) (6] (6] (6] (6] (6] (6] (6]
Low voltage ON: DC bus voltage = < low voltage warning
22 detection Low Volt Detected detection threshold (07-13) 0 0 0 0 0 0 0
23 Operation command Run Cmd Status ON: Operation command from the LED digital o o o o o o o
source operator (local mode)
24 Reference Freq Ref Status ON: Reference frequency from the LED digital o o o o o o o
frequency source operator (local mode)
25 Low-torque Under Torque |ON: Low torque detection is ON (6] (6] (6] (6] (6] (6] (6]
detected
26 F'requency Ref. Loss. ON: Reference frequency lost (6] (6] (6] (6] (6] (6] (6]
disconnected
Timer function The parameters to set the timer function are 03-33 and
27 outout Timer Output |03-34, and the timer function input is set by (6] (6] (0] (0] (0] (0] (0]
P parameters 03-00 to 03-06
8 Frequency skipping Traverse UP ON: Acceleration period (when frequency skipping is o o X X X X o
upper offset status upwards)
29 F requency slgppmg During Traverse ON: During frequ_enc.y sklpplng operation (\_Nhlle o o X X X X o
operation active frequency skipping operation is executing)
30 |Motor 2 selection | Motor 2 Selection |ON: Switch to motor 2 (6] (6] (6] (6] (6] (6] (6]
Zero-speed servo
31 |[status Zero Servo ON: Move during position mode X X X (0] (0] X X
(Position mode)
3 Communication Control From |ON: Communication control (communication position: o o o o o o o
control Comm 2507H)
ON: When 16-36 (RTC speed selection) is set to timer
33 |RTC timer 1 RTC Timer 1 1 and there is activity within the time set in 16-32| O (0] (0] (0] (0] (0] (0]
(timer 1 source) .
ON: When 16-36 (RTC speed selection) is set to timer
34 |RTC timer 2 RTC Timer 2 2 and there is activity within the time setin 16-33 | O (6] (6] (6] (6] (6] (6]
(timer 2 source) .
ON: When 16-36 (RTC speed selection) is set to timer
35 |RTC timer 3 RTC Timer 3 3 and there is activity within the time set in 16-34 | O (6] (6] (6] (6] (6] (6]
(timer 3 source) .
ON: When 16-36 (RTC speed selection) is set to timer
36 |RTC timer 4 RTC Timer 4 4 and there is activity within the time setin 16-35| O (6] (6] (6] (6] (6] (6]
(timer 4 source) .
PID feedback
37 |disconnection PID Fbk Loss |ON: PID feedback disconnected (6] (6] (6] (6] (6} (6} (6}
detection output
38  |Brake release Brake Relase  |ON: Release brake X X (6] (6] (6] X X
Frequency detection
Freq. Detect 1 . .
39 (For overhead crane| (Dedicated crane) ON: Output frequency > 03-13, hysteresis range 03-14 | O (6] (6] X X X X
use)
Frequency Frequency |ON: The inverter status is DC braking, base block of
40 outputting output Ing stopped status. X X X 0 0 X X
Position reached Multi Pos. . ..
41 (Position mode) Ready ON: Complete position search under mode X X X (6] (6] X X
42 |Overpressure High PSI ON: Overpressure warning or error (6] (6] X X X X X
43 |Underpressure Low PSI ON: Underpressure warning or error (6] (6] X X X X X
44 l;ressu_re loss Fb PSI ON: Under-voltage error (6] (6] X X X X X
etection
45  |PID sleep PID Sleep ON: During PID Sleep (6] (6] (6] (6] (6] (6] (6]
46  |Reserved Reserved Reserved - - - - - - -
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Function Control method
. V/F
Setti Content
S Name LCD display onten viF | + |swv | sv | EM | PM gy
SV | SLV
PG
47  |Reserved Reserved Reserved - - - - - - -
48  |Reserved Reserved Reserved - - - - - - -
49  |Reserved Reserved Reserved - - - - - - -
50 lgrequency detection Freq. Detect 3 |ON: Output frequency > 03-44, hysteresis range 03-45 | O (6} O O O O O
5] Zrequency detection Freq. Detect 4 OFF :4(é)utput frequency > 03-44, hysteresis range 03- o o o o o o o
52 Frequency detection Freq. Detect 5 |ON: Output frequency > 03-46, hysteresis range 03-47 | O (6] (6] (6] (6] (6] (6]
53 Frequency detection Freq. Detect 6 OFF :4C7)utput frequency > 03-46, hysteresis range 03- o o o o o o o
54 |Short-circuit SC Brk ON: Short-circuit braking X | X | X | x| x| o] Xx
braking
Low current Low Current  |ON: Output current= 03-48 low current detected
>7 detected Detect threshold 0 0 0 0 0 0 0
Frequency .
53 |deceleration Freq. Decel to ON: When the output frequency < ffequency command o o o o o o o
. - 03-14 and currently decelerating
detection
59 Over-temperature OH Detect ON: Heatsink temperature >08-46, hysteresis range o o o o o o o
detected 08-47
60 E:r‘il;‘c’lf'l‘fe waming - ON: While “Cyear”, “FLIFE” and “ILIFE” isdisplayedl O | O | 0 | o | o | 0 | ©

(1). Operation duration (setting= 0).
Off |The operation command is off and the inverter is in off status.
On  |The operation command is on, or the operation command is off but there is still residual output.
(2). Fault indication (setting=1).

+ When failures occur, the output contact is in ON status.
(3). Frequency reached (setting=2).
(4). Any frequency reached (setting=3).
(5). Frequency detected 1 (setting=4).
(6). Frequency detected 2 (setting=5).
(7). Frequency detected 3 (setting=50).
(8). Frequency detected 4 (setting=51).
(9). Frequency detected 5 (setting=52).
(10). Frequency detected 6 (setting=53).

+ Refer to Table 4.3.26 frequency detection operation.
(11). Automatic restart (setting=6).

+ During the automatic restart operation period, the output contact is in ON status.
(12). Emergency stop (setting=7).

+ During emergency stop, the output contact is in ON status.
(13). Base block (B.B.) period (setting=9).

+ Inverter output base block.
(14). Over-torque detected (no contact point) (setting=12).
(15). Low-torque detected (no contact point) (setting=25).

+ By setting any one of the parameters 03-11 or 03-12 to 12 or 25, the over-torque/low-torque signal can

output the detected signal from the multi-function digital output terminal, and the threshold action of
this function can be set through 8-13~8-20.

(16). Current reached (setting=13).

+ When the output current > 03-15 and the duration of the output current > 03-15 is > 03-16, it is in ON status.
(17). PLC status (setting=18).

« When the 00-02 operation command source is set to 3 (PLC control), it is in ON status.
(18). PLC control (setting=19).

« When the inverter control command source is PLC control status, it is in ON status.
(19). Zero-speed (setting=20).
Off  |Output frequency = > minimum output frequency (01-08, Fmin)

On  |Output frequency < minimum output frequency
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Output
Frequency

01-08(Fmin)
>

Zero
Speed :
OFF ON

Figure 4.3. 33 Zero-speed operation

(20). Inverter standby (setting=21).

+ When started and no failures occurred, the inverter will be in standby status.
(21). Low voltage detection (setting=22).

ON = The DC bus voltage of the main circuit is below the under-voltage detection threshold (07-13).

(22). Operation command source (setting=23).
Remote mode:
When 00-02=1 or 2, or when any one of the multi-function digital output
Off |terminals (S1 to S7) is set to LOCAL/REMOTE control (setting value=5).
The contact point is OFF, and the SEQ indicator on the digital operator
lights up.
Local mode:
When 00-02=0, or when any one of the multi-function digital output
On [terminal (S1 to S7) is set to LOCAL/REMOTE control (setting value=5).
The contact point is ON, and the SEQ indicator on the digital operator is
off.
(23). Frequency reference source (setting=24).
Remote mode:
When 00-05=1 or 2, or when any one of the multi-function digital output
Off  |terminal (S1 to S7) is set to LOCAL/REMOTE control (setting value=5).
The contact point is OFF, and the REF indicator on the digital operator
lights up.
Local mode:
When 00-05=0, or when any one of the multi-function digital output
On  |terminal (S1 to S7) is set to LOCAL/REMOTE control (setting value=5).
The contact point is ON, and the REF indicator on the digital operator is
off.

(24). Frequency disconnected (setting=26).
+ The operation command is on and the frequency reference is 0, and when 11-41 is set to 1 (operating under
multiplying 11-42 by the previous frequency reference), the output contact point is in ON status.
(25). Timer function output (setting=27).
+ Refer to the descriptions of parameters 03-37 and 03-38 for the operation of the timer function.
(26). Frequency skipping upper offset (setting=28).
+ Refer to parameter 19-frequency skipping function group for the operation of frequency skipping.
(27). Frequency skipping operating (setting=29).

+ By setting 28 or 29, the acceleration period or frequency skipping operation can be outputted to the multi-
function digital output terminal. Refer to parameter 19-frequency skipping function group for the control
of frequency skipping.

(28). Motor 2 selection (setting=30).
(29). Zero-speed servo status (position mode) (setting=31).

« Under zero servo status, it is in ON status.

(30). Communication control (setting=32). Communication position: 2507H, the control method is DO2 DO1 RY1.

« IfDO2 DOI1 and RY1 are all set to communication control, then set 2507H to 5 (101), then DO2 and RY 1
will move.

(3¢ E710 Framel no DO2)
(31) RTC timer 1~4 (setting=33~36)ON: When timer 1 is selected for 16-36 (RTC speed selection) and there
is action within the time set by 16-32~16-35 (timer 1~4 source).
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(32). PID feedback disconnection detection output (setting=37) When PID feedback is disconnected (please
refer to the settings of parameter 10-11~10-13), it is in ON status.
(33). Brake release (setting=38) ON status is release brake. Please refer to parameters 03-41~42 for the
conditions and descriptions of brake release.
(34). Frequency detected 1 (for overhead crane use) (setting=39)
(35). Frequency outputting (setting=40)
+ Refer to Table 4.3.26 frequency detection operation.
(36). Position reached (position mode) (setting=41)
+ Perform position search under position mode, and it will become ON status after completed.
(37). Overpressure warning/error (setting=42)
+ Please refer to the settings of parameters 23-12~23-14.
(38). Underpressure warning/error (setting=43)
+ Please refer to the settings of parameters 23-15~23-17.
(39). Pressure loss detection warning/error (setting=44)
+ Please refer to the settings of parameters 23-18~23-19.
(40). PID sleep (setting=45)
+ Notify during PID sleep.
(41). Short-circuit braking (setting=54)
+ While executing short-circuit brake, the output terminal closes.
(42) When low current (set as 57) is detected: When the output current <= 03-48, the relay operates.
(43) Frequency deceleration detection (set as 58)
+ When the output frequency < frequency command - 03-14, and is currently decelerating, the
relay operates. Please refer to Table 4.3.26 frequency detection operation.
(44) Over-temperature detected (setting is 59)
+ Heatsink temperature > 08-46 relay operates, the hysteresis range is 08-47.
(45) End-of-life warning period (setting is 60)
+ When the end-of-life warnings “Cyear”, “FLIFE”, “ILIFE” appears, the relay is in ON status.
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03-13 Frequency detection threshold 03-47 Frequency detection width 3
Scope [0.0~599.0] Hz Scope [0.1~25.5] Hz

03-14 Frequency detection width 03-50 Frequency detection threshold 4
Scope [0.1~25.5] Hz Scope [0.0~599.0] Hz

03-44 Frequency detection threshold 2 03-51 Frequency detection threshold 5
Scope [0.0~599.0] Hz Scope [0.0~599.0] Hz

03-45 Frequency detection width 2 03-52 Frequency detection threshold 6
Scope [0.1~255] Hz Scope [0.0~599.0] Hz

03-46 Frequency detection threshold 3

Scope [0.0~599.0] Hz

+  Frequency detection function: Set the multi-function output terminals RIA-R1C, DO1 or DO2 (03-11,
03-12 or 03-28) as the output frequency confirmation signal and set frequency confirmation and
output frequency detection 1~6.

+  The frequency detection operation time table is as described in Table 4.3.26 below.

Table 4.3. 26  Frequency detection operation

Function Frequency confirmation detection operation Description
When the output frequency is in the
F?emE:.:c R Regri‘i] - frequency reference + frequency
e 1" 03-14 detection width (03-14) range, the
FWD frequency reached output signal is
time ON.
REV
Frequency - Set any one of the parameters 03-11,
reached Frequenc osna L Freq 03-12 or 03-28 to 2 (frequency
Y T Reference
Agree reached).
Signal
OF
ON ON
F time

When the output frequency reached
the frequency confirmation detection
T threshold (03-13) and is within the
FWD L frequency confirmation detection
time width (03-14) range during the
Any REV / acceleration period, any frequency
frequency Setting - reached signal set is ON.

F
reached Agee 03,14T / - Set any one of the parameters 03-11,

Signal 03-12 or 03-28 to 3 (any frequency

ot | on oN reached).
time

Output |
Frequency | - /

During the acceleration period, if its
03-14

l‘t(e)::l[;:tcy ! output frequency is greater than the

T' A 0313 03-50 frequency detection threshold (03-13)
+ frequency detection width (03-14),

03.14 "™ then the frequency detected 1 signal
Output 0313 5 0350 will change to ON.

Frequenc;

Frequency | pectiont NI - During the deceleration period, if its
. Signal
detection 1 y output frequency is less than the

OFF oN OFF oN _ frequency detection threshold 4 (03-
™ 50), then the frequency detected 1
signal will change to OFF.

Set any one of the parameters 03-11,

03-12 or 03-28 to 4 (frequency
detected 1).
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Function

Frequency confirmation detection operation

Description

Frequency
detected 2

Output
Frequency

Output
Frequency
Detection 2
Signal

03-14

03-50

03-13

ON

OFF

03-14 i
03-13 == 7 03-50

ON OFF ON

timg

timg

During the acceleration period, if its

output frequency is greater than or
equal to the frequency detection
threshold (03-13) + frequency detection
width (03-14), then the frequency
detected 2 signal will change to OFF.

During the deceleration period, if its

output frequency is less than or equal to
the frequency detection threshold 4 (03-
50), then the frequency detected 2
signal will change to ON.

Set any one of the parameters 03-11,

03-12 or 03-28 to 5 (frequency detected
2).

Frequency
detection 3

Output
Frequency

Output
Frequency
Detection 3
Signal

03-45

03-44

03-51

OFF

ON

03-45 i
03-44 N — 03-51

OFF ON

timg

tim

During the acceleration period, if its
output frequency is greater than or
equal to the frequency detection
threshold 2 (03-44) + frequency
detection width 2 (03-45), then the
frequency detected 3 signal will change
to ON.

During the deceleration period, if its

output frequency is less than or equal to
the frequency detection threshold 5 (03-
51), then the frequency detected 3
signal will change to OFF.

Set any one of the parameters 03-11,

03-12 or 03-28 to 50 (frequency
detected 3).

Frequency
detected 4

Output
Frequency

Output
Frequency
Detection 4
Signal

03-45

03-51

03-44

ON

OFF

03-45 i
03-44 ——\— 7 03-51

ON OFF ON

timg

timg

During the acceleration period, if its
output frequency is greater than or
equal to the frequency detection
threshold 2 (03-44) + frequency
detection width 2 (03-45), then the
frequency detected 4 signal will change
to OFF.

During the deceleration period, if its

output frequency is less than or equal to
the frequency detection threshold 5 (03-
51), then the frequency detected 4
signal will change to ON.

Set any one of the parameters 03-11,

03-12 or 03-28 to 51 (frequency
detected 4).

Frequency
detection 5

Output
Frequency

Output
Frequency
Detection 5
Signal

03-47

03-52

03-46

OFF

ON

03-47 i
03-46 ——\— 7 03-52

OFF ON

timg

timg

During the acceleration period, if its
output frequency is greater than or
equal to the frequency detection
threshold 3 (03-46) + frequency
detection width 3 (03-47), then the
frequency detected 5 signal will change
to ON.

During the deceleration period, if its

output frequency is less than or equal to
the frequency detection threshold 6 (03-
52), then the frequency detected 5
signal will change to OFF.

Set any one of the parameters 03-11,

03-12 or 03-28 to 52 (frequency
detected 5).
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Function

Frequency confirmation detection operation

Description

Frequency
detected 6

Output
Frequency

Output
Frequency
Detection 6
Signal

03-47

03-52

03-46

ON

OFF

03-47
03-46

1/

timg
L(— 03-52

ON

OFF

timg

During the acceleration period, if its

output frequency is greater than or
equal to the frequency detection
threshold 3 (03-46) + frequency
detection width 3 (03-47), then the
frequency detected 6 signal will
change to OFF.

During the deceleration period, if its

output frequency is less than or equal
to the frequency detection threshold 6
(03-52), then the frequency detected
6 signal will change to ON.

Set any one of the parameters 03-11,

03-12 or 03-28 to 53 (frequency
detected 6).

Frequency
detection 1
(For
overhead
crane use)

Output
Frequency

Output
Frequency
Detection |
Signal

03-14

03-50

03-13

OFF

ON

OFF

03-14
03-13 e

timg
L(— 03-50

ON

timg

During the acceleration period, if its
output frequency is greater than the
frequency detection threshold (03-13)
+ frequency detection width (03-14),
then the frequency detected 1
(overhead crane use) signal will
change to ON.

During the deceleration period, if its
output frequency is less than the
frequency detection threshold 4 (03-
50), then the frequency detected 1
(overhead crane use) signal will
change to OFF.

Set any one of the parameters 03-11,

03-12 or 03-28 to 39 (frequency
detected 1 (overhead crane use)).

Frequency
outputting

OFF

ON

OFF

Base Block

Output
Frequency

Frequency
Output
Ing

OFF

ON

OFF

DC Brake_|

OFF

ON

OFF

ON

Lo

When the inverter outputs frequency,
the output terminal closes.

Frequency
deceleration
detection

Output
Frequency

Frequency
Agree
Signal

time

OFF

ON

Freq Reference

OFF

ON

time

When the output frequency is outside
the range of the frequency reference
+ frequency detection width (03-14)
range, and the output signal is ON
when the frequency is decelerating.
Set any one of the parameters 03-11,

03-12 or 03-28 to 58 (frequency
deceleration detection).
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03-15 Current reached threshold

Scope [0.1~999.9] A

03-16 Current reached detection delay time
Scope [0.1~10.0] Sec

03-53 Current reached threshold 2

Scope [0.0~999.9] A

Note: The maximum value of 03-53 will be limited to the setting value of 03-15
. When 03-11 is set to [13]: When the output current > 03-15, the relay operates.
03-15: Setting value 0.1~ according to the rated current of the motor.
. 03-16: Setting value (0.1~10.0) unit seconds, in addition when the output current < 03-53, also the
delay time of the relay signal from ON to OFF is 100ms (fixed).

Timing diagram:

100%

I load current

03-15

| |
| |
0353/~ NG

| |
| |
| |
| |
| I
| |
| |

|

|
|
|
| .
03-16 | Fixed T
[ [ 100msec
%4‘« —
| I
03-11 I
Relay | ON
|
Figure 4.3. 34 Example of current reached
03-48 Low current detected threshold
Scope [0.0~999.9] A
03-49 Low current detected delay time
Scope [0.00~655.34)] Sec

»  When 03-11 is set to [57]: When the output current <= 03-48, the relay operates.

>  When 03-48 is set to 0.0, the low current detection function is off.

»  If the current is continuously lower than the setting value of 03-48 within the 03-49 time, the relay
operates. Also, the delay time for the relay signal to change from ON to OFF is 100ms (fixed).

The timing diagram is as follows:
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100% A

I load current

03-48 | L ,,,,,,,,, 7"\

T
Operation ON t
command |
<P
03-49 ! g Continuous03-49 time not reached
< > The relay does not operate
03-11 .
ON Fixed 100msec
Relay
Figure 4.3.35 Example of low current detected
03-17 Mechanical brake release threshold setting
Scope [0.00~599.00] Hz
03-18 Mechanical brake action threshold setting
Scope [0.00~599.00] Hz

»  When 03-11 = [14],
During acceleration, when the actual frequency reached 03-17 mechanical brake release frequency,

the relay outputs;
During deceleration, when the actual frequency reached 03-18 mechanical brake operation

frequency, the relay stops outputting.
»  When 03-17 < 03-18, the timing diagram is as follows:

_
03-18
03-17
T
Operate RUN STOP
03-11=14 ON OFF

Figure 4.3. 36 Example of mechanical brake release (03-17<03-18)

»  When 03-17 > 03-18, the timing diagram is as follows:
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03-17
0318 g
T
Op erate ] RUN STOP
03-11=14 | ON | OFF

Figure 4.3. 37 Example of mechanical brake release (03-17>03-18)

03-19 Relay (R1IA-R1C) and DO1 type selection
Scope [xxx0b]: R1 A contact [xxx1b]: R1 B contact

P [xx0xb]: Optocoupler 1 A contact [xx1xb]: Optocoupler 1 B contact
03-27 UP/DOWN frequency hold selection

[0]: Maintain UP/DOWN frequency when stopped
[1]: Clear Up/DOWN frequency when stopped
[2]: Allow frequency UP/DOWN when stopped.
[3]: Update frequency during acceleration.

03-40 Up/Down frequency bandwidth setting
Scope [0.00~5.00] Hz

Scope

Set 03-27 to 0, when the Run Command is removed, its frequency command before deceleration will
be retained and not cleared, and the next run command will output according to the frequency previously
recorded.

*  When 03-27 is set to 1, if Run Command is removed, its frequency command will be cleared before
deceleration.
When 03-27 is set to 2, if there is no Run Command, its UP/DOWN command is valid and is written
into the frequency command.

*  When 03-27 is set to 3, the frequency command will remain in uncleared status, and when the Run
Command is sent again, if the UP/DOWN button is pressed before the operation command caught up
with the frequency command, the frequency command will be set according to the operation frequency.

When 03-40 is set to O0Hz, the original up/down function will be retained.

When 03-40 is no 0, the frequency command will be set according to the original frequency plus the frequency
set in 03-40

For example: Set terminal S1: 03- 00=[8] Up increase frequency command, terminal S2: 03- 01=[9] Down
decrease frequency command, 03- 40=[A]|Hz

Mode 1: When 03-40 is set to 0Hz, the original up/down function will be retained, as shown in Figure 4.3.24.

Mode 2: When the 03-40 setting is not 0Hz, and the terminal conduction time is <2Sec, for each conduction,
the frequency changes by AHz (the frequency set in 03-40).
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Hz A
Frequency reference
upper limit Actual output
frequency
Frequency reference |
lower limit | : : :
: : : >
| | | T
Terminal S1 N oN] N ‘ 1 ‘
Terminal S2 ON ON| m

Figure 4.3. 38 Example of UP/DOWN timing (mode 2)

Mode 3: When the 03-40 setting is not 0Hz, and the terminal conduction time is >2Sec, the frequency changes based on
general acceleration and deceleration.

Set frequency (Hz)
A
Frequency reference [-—---------==---mmmmmmm oo —
upper limit A
AHz
AH1 Actual output
frequency
Frequency reference it AH2
lower limit

! T

\ A o

! : >

-l 28ec ;EA t -l [ -
. Lot | - . —r -
| 2Sec 2
: Lon
Terminal S1 2
p— ON OFF
Terminal S2 OFF Long
ON
Figure 4.3.39 Example of UP/DOWN timing (mode 3)
% Description:

AH1: Set the frequency increase during acceleration, t1: Terminal conduction time during acceleration,
AH2: Set the frequency increase during deceleration, t2:Terminal conduction time during deceleration

Maximum frequency
Acceleration time 2

AH1= X Terminal channel time ¢1

Maximum frequency
Acceleration time 2

AH2= X Terminal channel time 2
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03- 28 Optocoupler output (DO2-DOG) (Framel no DO2)
The scope and definition are the same as 03-11, 03-12 (03-28 is set as 8 is the pulse output
Scope .
function)
03-29 Optocoupler output type selection (DO2-DOG) (Framel no DO2)
Scope [xx0xb]: Optocoupler 2 A contact [xx1xb]: Optocoupler 2 B contact
03-30 Pulse input selection
[0]: General pulse input
Scope [1]: PWM method

There are two types of pulse input selection:
(1) General pulse input: The calculation method of PI input is to divide the captured frequency by the
pulse input scale set in 03-31, and then map it to the maximum output frequency of 01-02 motor 1.

The percentage displayed when monitoring the pulse input of parameter 12-79 is the ratio between the
input signal and the 03-31 pulse input scale.

(2) PWM method: The correct frequency needs to be entered first, the calculation method is to divide
the duration of the rising edge pulse by the time period of the previous pulse, then map it to the

maximum output frequency of 01-02 motor 1.

The percentage displayed when monitoring the pulse input of parameter 12-79 is the ratio between the
rising edge of the input signal and the time period.

Note: The pulse period error of the PWM method is plus or minus 12.5%, and no actions will be taken
if exceeded the error range.

The schematic diagram of pulse input selection is as follows:

03-30=0 .
Normal Mode T-Period
v A
Sample P|
Pulse train
1
Frequency = ————
T:Period
Frequency
Pulse Input Command = x 100%(01-02)
Scaling factor
(using 03-31)
03-30=1 o
PWM Mode T:Period T1:Period
v v }
Sample
Pulse train Pl
T1:Period
Pulse Input Command = x 100%(01-02)
T:Period

Figure 4.3. 40 Schematic diagram of pulse input selection
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03-31 Pulse input scale

Set and adjust according to 03-30
Seope (0] 50~32000Hz (1] 10~1000Hz
03-32 Pulse input gain
Scope [0.0~1000.0] %
03-33 Pulse input bias voltage
Scope [-100.0~100.0] %
03-34 Pulse input filter time
Scope [0.00~2.00] Sec

Refer to Table 3.4.3 control circuit terminal

« Figure 4.3.41 is the schematic diagram of using pulse input function adjustment.

Gain and Bias

- - 00-05 = 4
Filter Scaling 03.32 + /107; Frequency Reference
—,_\—,_‘—Pé ! ! > 03-33 O—— PID Feedback
Pulse 1+8T K AR o022 oD Target
train T: Pulse input filter ~ K: Scaling factor 0%  10% arge

time (using 03-34) (Using 03-31)
Figure 4.3. 41

(1). Pulse input frequency command methods.
«  First set the 00-05 primary frequency command source selection to 4 pulse input, and then use the
format of setting 03-30 pulse input selection as pulse input to connect the pulse input terminal PI

with serial connection as the frequency reference. Please refer to Figure 4.3.7 for using pulse input

as frequency reference.

Pulse input adjustment

Connect the pulse input terminal PI with serial connection as the frequency reference function, and
set the number of pulses through parameter 03-31 (pulse input scale), which is equal to the
maximum output frequency (01-02). If there is performance interference, increase the value of 03-

34 (pulse input filter time).
(2). PID input method of pulse input.

First set the primary frequency command source selection of 00-05 to given by 5 PID, and then use
03-30 pulse input selection to set the pulse input format.
»  When 10-01 is set to 3 (PID feedback value source setting), the pulse train input to the
control terminal PI is used as the PID feedback value.
»  When 10-00 is set to 3 (PID target value source setting), the serial pulse input to the control
terminal PI is used as the PID target value. Refer to Figure 4.3.42 on PID control.
Use parameter 10-03 (PID control mode) to execute PID control, and set the PID feedback value

and target value.

+
Tarlget o o) PID , Frequency
vaue Regulator Reference
(Set-point) }
Feedback
value O
(Actual)
Figure 4.3.42 PID control
03- 35 Pulse output function setting

[1] Frequency command

Scope [2] Output frequency

[4] Motor speed

[3] Output frequency after soft start

[5] PID feedback
[6] PID input
[7] PG output (must be used with PG card)
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03-36

Pulse input scale

Scope

[1~32000] Hz

(1). Pulse input function selection (03-35)
+  Refer to Table 4.3.27 on pulse input function selection.

Table 4.3. 27 Pulse input function selection

S{g;?:g Function Screen display (LCD) Remarks

1 Frequency reference (Fref) Freq Ref 12-16  |100% = Maximum output frequency (01-02)
2 Output frequency (Fout) Output Freq 12-17  |{100% = Maximum output frequency (01-02)
3 Output frequency after soft start| Output Freq (SFS) - 100% = Maximum output frequency (01-02)
4 Motor rotation speed (rpm) Motor Speed 12-22  |100% = Maximum output frequency (01-02)
5 PID feedback PID Feedback 12-39  |100% = Maximum output frequency (01-02)
6 PID control input PID Input 12-36  |[100% = Maximum output frequency (01-02)
7 PG monitor output PG Pulse Output

. 1~4 are speed related items, 5 and 6 are PID related items, and 7 is PG related item that needs to be used with PG card.

(2). Adjust pulse output scale (03-36).
« Use 03-36 (pulse output scale) to adjust PO and set the number of pulse outputs to map 100% of the
selected item.

Refer to Figure 4.3.43 below.

Pulse

output

03-36

(Hz)

A

0% 100%

Pulse output

items

Figure 4.3. 43  Pulse output ratio

If 03-35 is set to 2 (output frequency), the pulse output of PO and the output frequency of the inverter
are synchronized. The pulse output scale is set according to parameter 03-36.
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Refer to Figure 4.3.44 below on pulse output signal level.

+5V
2.2KQ 5v
PO
O ov
T1 T2
GND Pulse duty : T1=T2
g Pulse train output : 0 to 32KHz , 2.2KQ
ov

Figure 4.3. 44 Pulse output signal level

. When 03-35 = 7 (PG pulse monitor output), the PG pulse output ratio is 1:1, and the setting value
of 03-36 is ignored.
Note: An external pull-up resistor and voltage can be connected to the PO terminal and adjusted according to
the customer's environment. (The design of the external power supply and pull-up resistor connected to
the PO terminal must comply with the requirements of a voltage below 48V and a current below 50mA)

(3). Application example
Example A. PG connection and operation.
+  Operation (or synchronization operation) can be performed by inputting a serial pulse signal as the
frequency reference directly. Refer to Figure 4.3.45.

(INV 1)
Fwd Run/Stop S1
Rev Run/Stop S2
24VG
Pl
GND

Figure 4.3.45 PG connection and operation

+  Related parameter settings:
1. Frequency reference selection: 00-05=4 (pulse input).
2. Pulse input selection: 03-30=0 (general pulse input).
3. Pulse input scale: 03-31 (the number of pulses with Hz as the unit is set to the same as the
maximum output frequency, 01-02).
4. Pulse input gain: 03-32 (Set the pulse frequency input gain as set in 03-31).
5. Pulse input bias voltage: 03-33 (Set the pulse frequency input bias voltage as set in 03-31)
6. Pulse input filter time: 03-34 (if the pulse input is unstable due to interference, increase the setting
value).
+  Use the forward command and reverse command of the multi-function digital input to change the
operation direction.
If higher accuracy is required, use the SV or V/f + PG control method
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Example B: Connection and operation of 2 inverters
+ Refer to Figure 4.3.46 on using 2 inverters for “tracking” or synchronization operations.

(INV1) (INV2)
® @
FWD Run/Stop S1 FWD Run/Stop S1
REV Run/Stop S2 REV Run/Stop! S2
4VG +5V 24VG
2.2KQ
Master PG PO i d QP
etcs. GND GND GND

Figure 4.3. 46  Connection and operation of 2 inverters

INV 1 related parameter settings:
1. Frequency reference input:
Case 1: Set the parameters related to pulse input to the same as in the previous Example 1 to operate
INV 1 with pulse input (for example the primary PG).
Case 2: Select the primary frequency reference with 00-05 to operate INV1 with analog frequency
reference.
2. Frequency reference pulse output:
a. Pulse output function selection: 03-35=2 (Output frequency reference from the pulse output terminal
PO).
b. Pulse output scale: 03-36 (when the speed is full speed, set the number of output pulses).

INV 2 related parameter settings:

1. Frequency reference selection: 00-05=4 (pulse input).

2. Pulse input selection: 03-30=0 (general pulse input).

3. Pulse input scale: 03-31 (Set the number of pulses with Hz as the unit to the same as the maximum
output frequency, 01-02; basically, set this value to the same as 03-31 of INV 1).

4. Pulse input gain: 03-32 (Set the pulse frequency input gain as set in 03-31. Adjust 03-32 after
confirming the proportional setting of INV 2).

5. Pulse input bias voltage: 03-33 (Set the pulse frequency input bias voltage as set in 03-31. Adjust 03-
33 after setting the INV 2 bias voltage).

6. Pulse input filter time: 03-34 (if the pulse input is unstable due to interference, increase the value
set).

Note: An external pull-up resistor and voltage can be connected to the PO terminal and adjusted according to
the customer's environment. (The current limit of PO is 50mA)
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Example C: Synchronization operation using pulse input.

! Pulse

(Slave) Input (Slave)
Pl O«— ——0O PI
SYNC
A/B A/B

(Synchronized Operation)

Figure 4.3. 47Synchronization operation with pulse input

Applies the pulse signals generated by external pulse generators to the pulse input terminal PI of
multiple inverters for synchronization.

Set 00-05 to 4 (pulse input frequency command), and set 03-30 to O (general pulse input).

By setting the corresponding parameters (03-00 to 03-06) to 32, assign any terminal of the multi-
function digital input (S1 to S7) as the synchronization command.

Convert the serial pulses received by the pulse input (terminal PI) to a synchronization frequency
command, and the synchronization command (SYNC) allows the frequency reference to be executed.
Refer to Figure 4.3.47 on synchronization operation using pulse input.

Example D. Synchronization operation using pulse output

| Pulse
(Master) Input (Slave)
Frequency
Reference —| PO O—> —>0O PI
SYNC
A/B A/B

(Synchronized Operation)

Figure 4.3. 48 Synchronization operation with pulse output

. Set 03-35 to 1 (uses the pulse output function as the frequency command). The internal frequency
reference of the primary inverter is converted to pulse output signals (terminal PO).
Set 00-05 to 4 (pulse input frequency command), and set 03-30 to 0 (general pulse input). Adjust
the ratio, gain and bias voltage of 03-31 to 03-33 on the inverter sequentially.

+  The pulse output signal converted by the master inverter can be inputted into the pulse input
terminal of the slave inverter, allowing the master and slave inverters to operate synchronously.
Refer to Figure 4.3.48 on synchronization operation using pulse output.
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03- 37 Timer ON delay (DI/DO) 03- 54 Timer ON delay
Scope [0.0~6000.0] Sec Scope [0~12] hour
03-38 Timer OFF delay (DI/DO) 03-55 Timer OFF delay
Scope [0.0~6000.0] Sec Scope [0~12] hour

When any one of the multi-function input parameters 03-00 to 03-06 (S1 to S7) is set to 35 (count
function input), and any one of the multi-function output parameters 03-11 or 03-12 is set to 27 (count
function output), the timer function is enabled.

«  These inputs and outputs are used as general-purpose I/O to set on/off delay times.

+  The timer parameters (03-37/03-38) can prevent frequent noises caused by detectors and switches, etc.
When the on time of the timer function input is higher than the setting value of 03-37, the counter
function output will change to on.

. When the off time of the timer function input is higher than the setting value of 03-38, the counter
function output will change to off.

The following figure shows an example

Timer function input ON |_| |_| |_| ON |_| |—

Timer function output ON ON

\4

\4

<> <> <>
<> <> <> <

>

03-37 03-38 03-37 03-38

Figure 4.3.49 Example of counter OFF delay

03-41 Torque detection threshold
Scope [0~150] %

03-42 Braking action delay out
Scope [0.00~65.00] Sec

Brake release function:

Must be used with the frequency arrival function, as shown in the figure below:

When the inverter starts operating and the output frequency is greater than the 03-13 frequency detection
threshold, and the output torque is greater than the 03-41 torque detection threshold, the brake will be released
after delaying for the 03-42 braking action delay time.

Motor Speed
(Output Frequency)

Output Freq.> 03-13 Output Ffﬂ‘ 03-13
and
Output Torque > 03-41 @3\1“ Torque < 03-41

/

DO 03-110 03-120 03-28
set 38 Brake Rel

—> — —> [ —
03-42 03-42
Brake Release delay time Brake Release delay time

Figure 4.3. 50 Example of using the brake release function with the frequency arrival function
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It is recommended to use with the 11-43~11-46 start and stop frequency lock function, as shown in the figure below:

Motor Speed
(Output Frequency)

Output Torque > 03-41 / \ Output Torque < 03-41

11-43 / ) 11-45
11-44 11-46
DO 03-110 03-120
03-28 set 38
Brake Release
S PR
03-42 03-42
Brake Release delay time Brake Release delay time

Figure 4.3. 51 Example of using the brake release function with the frequency lock function

03-43 UP/DOWN acceleration/deceleration selection
[0] Acceleration/deceleration time 1
[1] Acceleration/deceleration time 2

Scope

When using the UP/DOWN function, the 03-43 parameter can be used to switch between the
acceleration/deceleration time of the calculate frequency command (ex: AH1 (set frequency increase during
acceleration) and AH2(set frequency increase during deceleration)).

03-57 Emergency stop action setting

[0] Automatic reset ES after stopped

[1]ES reset command: DI

After the emergency stop function (DI setting=14) is activated:

(1) When 03-57=0: After removing the operation command and emergency stop command DI, the panel ES
will disappear and ES resets automatically.

(2) When 03-57=1: After removing the operation command and emergency stop command DI, the panel ES
will not disappear, and an external reset command (DI setting=17) needs to be used to reset ES.

Scope

03-58 Communication control S1~S4 type selection
[xxx0b]: S1 external input [xxx1b]: S1 communication control
[xx0xb]: S2 external input [xx1xb]: S2 communication control

Scope [x0xxb]: S3 external input [xI1xxb]: S3 communication control
[0xxxb]: S4 external input [1xxxb]: S4 communication control
03-59 Communication control S5~S7 type selection (Framel no S7)

[xxx0b]: S5 external input [xxx1b]: S5 communication control
Scope [xx0xb]: S6 external input [xx1xb]: S6 communication control
[x0xxb]: S7 external input [xI1xxb]: S7 communication control
When communication register addresses need to be used to write multi-function terminal statuses, the
corresponding terminals of 03-58 and 03-59 needs to be set as communication control functions.
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04-External terminal analog input/output function group

04- 00 Al input signal type (Framel no AI2)
[0]: ATl 0~10V AI2 0~10V
[1]: ALl 0~10V Al2 4~20mA
Scope [2]: Reserved
P [3]: Reserved
[4]: All 4~20mA AI2 0~10V
[5]: All 4~20mA AlI2 4~20mA
04- 01 All signal scan filter time
Scope [0.00~2.00] Sec
04- 02 All gain
Scope [0.0~1000.0] %
04- 03 Al bias voltage
Scope [-100~100.0] %
04- 04 Al negative characteristic
Scope [0]: Disabled
P [1]: Enabled
04- 05 AI2 function setting (Framel no AI2)
[0]: Auxiliary frequency [9]: Jump frequency 4
[1]: Frequency gain [10]: Add to AIl
[2]: Frequency bias voltage [11]: Forward torque limit
[3]: Voltage bias voltage [12]: Negative torque limit
Scope [4]: Acceleration/deceleration shortening [13]: Regenerative torque limit
P coefficient [14]: Positive/negative torque limit
[5]: DC brake current [15]: Torque command/torque limit
[6]: Overtorque detection threshold [16]: Torque command/torque
[7]: Stall threshold during operation compensation
[8]: Frequency lower limit [17]: PTC overheat protection
04- 06 AI2 signal scan filter time
Scope [0.00~2.00] Sec
04- 07 Al2 gain
Scope [0.0~1000.0] %
04- 08 Al2 bias voltage
Scope [-100.0~100.0] %
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The usage methods of the 04-00 Al input signal type are as follows:

For AIl to use 0~10V, set the 04-00 parameter to 0 or 1. Adjust the SW3 on the control panel to V

For AIl to use 4~20mA, set the 04-00 parameter to 4 or 5, and adjust the SW3 on the control panel to 1.
For AI2 to use 0~10V, set the 04-00 parameter to O or 4, and adjust the SW4 on the control panel to V.
For AI2 to use 4~20mA, set the 04-00 parameter to 1 or 5, and adjust the SW4 on the control panel to 1.

(1) Analog threshold adjustment inputs AIl and AI2 (04-02, 04-03, 04-04, 04-07, 04-08)
. For each different analog input AI1 and Al2, its corresponding gain and bias voltage should be listed
separately.

All uses 04-02 and 04-03 for adjustment, AI2 uses 04-07 and 04-08 for adjustment. Refer to Figure
4.3.52 on analog input and related parameters.

Related

O +10V Parameters

0-10V

-20mA

04-00 (Level Selection)

4-20mA/2-10V

0-10V/ 0-20mA

N

4-20mA/2-10V

)

Y Al '1

04-02 (Gain)

{

04-03 (Bias)

04-06 (Level Selection)
04-07 (Function Selection)
> Al2 04-08 (Gain)

(

04-09 (Bias)

Al1 Al2

iy

SW3 sw4

GND

)j7

Figure 4.3. 52 Analog input and related parameters

- Refer to Figure 4.3.53 on gain and bias voltage settings.

Gain: Set the frequency reference that corresponds to the 10V or 20mA input as the maximum output

frequency ratio (set the maximum output frequency 01-02 to 100%).

Bias voltage: Set the frequency reference that corresponds to the OV or 4mA input as the maximum

output frequency ratio (set the maximum output frequency 01-02 to 100%).

Frequency Frequency
Ref‘erence Reference ) .
P Bias = positive
° /) Gain: 200% [+100% Bias = 0%
// | . |
100% - \ Gain: 100% i Bias = Negative
| Terminal | _ Terminal
ov 10V Al1,AI2 10V oV 10V Al1,AI2
(‘1'1'3@3/ (20mA) analog input (4mA) (20mA) analog input
- (]
(a) (b)
Gain Bias

Figure 4.3. 53 Incremental and bias voltage operations (used for frequency reference signal)

04-04(AI negative characteristic)

It can be seen from the following negative characteristic curve that the corresponding frequency reference of
the Al input 10V or 20mA input is used as the maximum output frequency ratio (set the maximum output
frequency 01-02 to 100%), and the ratio will be presented in reverse.
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A
100% /]
% — N 3
0% Tov 10V
(4mA) (20mA)

Figure 4.3. 54 Al negative characteristic
(2) All analog input filter time constant (04-01)
(3) AI2 analog input filter time constant (04-06)
- All analog inputs (AIl and AI2) have individual digital filter with delay. This setting is used to filter the
sudden fluctuations or noises in analog input signals. When this setting is increased, the system response
will decrease, but protection against interference will increase.
- The definition of filter time constant (setting range: 0.00 to 2.00 seconds) is the time required for the
input step signal to reach 63% of its final value.

%
4 Unfiltered
signal
100 //
63 Filtered

: signal
|
|
l
|
L > t

<> Filter time constant (04-01)

Figure 4.3. 55 Filter time constant

(4) Multi-function analog input function selection (04-05).
- Al2 is a multi-function analog input terminal. Refer to Table 4.3.28 on function settings.

Table 4.3. 28 Multi-function analog input function menu (04-05 setting)

Function Control mode
Setting Description V/F PM PM
Name Screen display V/F < SLV Sv SLV2
SV SLV
PG
0 Auxiliary reference AUX Freq Ref Maximum output frequency (01-02, o o o o 0 o 0
frequency Fmax) = 100%
Reference frequency gain . Total gain =
1 (FGAIN) Freq Ref Gain Al = 04-02 * FGAIN (6] (6] (6] (6] O (6] O
. Total bias voltage =
2 Szlizregzggﬁl;‘;r‘cy bias Freq Ref Bias 0 0 0 0 0 0 0
& AIl = 04-03 * FBIAS
Output voltage bias . Total output voltage = V/F curve
It B X X
3 voltage (VBIAS) Output Volt Bias voltage + VBIAS o © O © O
4 Acceler'atlon/deceleratlon Tace/Tdec Scaling Actual acce.rleratlon/dece'lerapon time o o o o 0 o 0
time ratio (K) = acceleration/deceleration time / K
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Function

Control mode

Setting Description V/F PM PM
Name Screen display V/F aF SLV SV SLV2
SV | SLV
PG
Adjust the DC brake current
(0~100%) according to the analog
5 DC brake current DC Inj Current input, the inverter’s rated current = (0] (0] (0] (0] X X (¢}
100%. The DC brake current 07-07 is
ineffective at this time.
Overtorque detection Change the over-torque detected
6 Over Tq Level threshold according to the analog (¢} (6} (¢} (6} (0) (6} (0)
threshold . .. . Lo
input. 08-15 is ineffective at this time.
Adjust the action threshold for stall
Operation duration prevention during operation
7 . Run Stall Level (30%~200%) according to the analog (0] (6] X X X X o
Stall prevention threshold . . R
input. The inverter’s rated current =
100%.
Adjust the frequency command lower
limit (0~100%) according to the
analog input. The maximum output
Reference frequency frequency = 100%. The actual
8 o Ref. Low Bound frequency command lower limit is (0] o (0] (6] o (6] o
lower limit
based on the larger value between 00-
13 or the multi-function analog input
as the frequency command lower
limit.
9 Jump frequency 4 Jump Freq 4 Jump frequency 4. (0] o (0] (6] o (6] (0)
100% = Maximum output frequency
Add to AIl.
10 |Addto AIl Add to AIl 100% = Maximum output frequency O (6} O (6} (0] (6} (0]
11 Forward torque limit Positive Tq Limit | 100% = motor rated torque X X (0] (6] o (6] X
12 |Negative torque limit Negative Tq Limit  {100% = motor rated torque X X (6] (6] o (6] X
13 |Regenerative torque limit Regen. Tq Limit 100% = motor rated torque X X (0] (6] o (6] X
14 Efrfi‘:‘ve/ negative torque +-TqLimit  |100% = motor rated torque X | x| o] o] o] o] x
15 Torgue reference/torque Tref/Tq Limit 100% = motor rated torque X X X (6] (¢} X X
limit of speed control
Torque reference/torque
16 compensation of speed Tq Compensation  [100% = motor rated torque X X (0] (6] o X X
control
This function uses a sensor with a
Positive Temperature Coefficient
17  |PTC overheat protection PTC overheat Stall  |(PTC) thermal resistance (0] (6] (0] (6] (¢} (6] (¢}

characteristic built into the motor to
perform motor overheat protection.

(1). Auxiliary reference frequency (setting= 0).

* When 00-05 is set to 1 (primary frequency provided by external control) and multi-speed command is
set as the auxiliary frequency, the frequency command can be provided by the multi-function analog
input AI2, and the maximum output frequency (01-02, Fmax) =100%. Please refer to page 4-100 for the

description of multi-speed operation.

(2) Reference frequency gain (FGAIN) (setting=1).

+ When 04-05 is set to 1 (frequency reference gain), the multi-function analog input AI2 can be used to

adjust the frequency reference gain of All.
- The total frequency reference gain of terminal Al1 is the internal gain (04-02) x FGAIN.
- The frequency reference value of All is 100%.
- Refer to Figure 4.3.56 on FGAIN adjustment.
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FGAIN,

100% f-------1

_ Terminal Al2
oV +10V . analog input
(4mA) (20mA)
Figure 4.3. 56 Frequency gain adjustment

. Example:
When the internal gain of AIl (04-02) is set to 100% and 5V for AI2 (such as FGAIN=50%), the
frequency reference of terminal AI1 will be 50%, as shown in Figure 4.3.57 below.

Frequency
Reference
A
100% 04 - 02 = 100%
50% l 04 - 02 x FGAIN = 50%
0% S _Termlnal Al1
ov 10V input voltage

Figure 4.3. 57 Frequency reference gain adjustment (example)
(3) Frequency reference bias voltage (FBIAS) (setting = 2).
- When 04-05 is set to 2 (frequency reference bias voltage, FBIAS), the multi-function analog input AI2
can be used to adjust the frequency reference bias voltage of AIl.
- The total frequency reference bias voltage of terminal AIl is the sum of the terminal AIl and the
internal bias voltage (04-03) of FBIAS (for example, the total bias voltage = 04-03 + FBIAS).
- All frequency reference value = 100%.

Refer to Figure 4.3.58 below on FBIAS adjustment.

FBIAS

100% f----------,

! _ Terminal Al2
ov 10V analog input

Figure 4.3. 58 Bias voltage adjustment
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Example:
When 04-02=100% (AIl gain), 04-03=0% (AIl bias voltage), and terminal AI2 is set to 3V, when the
input terminal All is OV, the frequency reference of terminal AIl will be 30%, as shown in Figure 4.3.59

below.
Frequency

Reference
A

100%

30%
Bias
’ , Terminal Al1

ov 10V input voltage
Figure 4.3. 59 Frequency reference bias voltage adjustment (example)

(4) Output voltage bias voltage (VBIAS) (setting= 3).
- When 04-05 is set to 3 (output voltage bias voltage), use the multi-function analog input AI2 to adjust
the output voltage.
- The total output voltage of the inverter is the sum of the boosted V/F curve and the VBIAS.
*+ Maximum output voltage (01-03, Vmax) = 100%.
- Refer to Figure 4.3.60 below on VBIAS adjustment.

VBIAS
A
100% f-------—+
|
|
|
|
|
|
I > Terminal Al2
oV 10V analog input
(4mA) (20mA)

Figure 4.3. 60 Bias voltage adjustment
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(5) Acceleration/deceleration time ratio (K) (setting= 4).
+ When 04-05 is set to 4 (acceleration/deceleration time ratio), use the multi-function analog input AI2 to
adjust the acceleration/deceleration time.
- The actual acceleration/deceleration time is as described below:

Actual acceleration/deceleration time = actual acceleration/deceleration (00-14~00-17, 00-21~00-24)
K

» Acceleration/deceleration time (00-14~00-17, 00-21~00-24) = 100%.

- The acceleration/deceleration time ratio is as shown in Figure 4.3.61 below.

K
10
1
A T N N N T N B Terminal AI2
ov 123456789 10V analog input
(4mA) (20mA)
Real
Accel / Decel
time
100%
1
\\
\\
T Terminal Al2
analog input

Figure 4.3. 61 Acceleration/deceleration time ratio operation

(6) DC brake current (setting=5).
* When 04-05 is set to 5 (DC brake current), use the multi-function analog input AI2 to adjust the DC
brake current.
- Inverter’s rated current=100%.
* The setting value of the DC brake current 07-07 is off.
- DC brake current adjustment is as shown in Figure 4.3.62 below.

DC Injection
Braking A
Current
100% +---------
|
|
|
|
|
} _ Terminal Al2
oV 10V "~ analog input
(4mA) (20mA)

Figure 4.3. 62 DC brake current adjustment
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. (7) Overtorque detection threshold (setting=6)
* When 04-05 is set to 6 (overtorque detection threshold), use the multi-function analog input AI2 to adjust
the overtorque detection threshold.
+ 100% inverter rated current (V/F or V/F+PG control mode).
» 100% motor rated torque (SLV or SV control mode).
- If the multi-function analog input is used to adjust the overtorque detection threshold, the internal
overtorque detection threshold (08-15) setting becomes invalid.

Refer to Figure 4.3.63 below.

Detection
Level
A
100% F--------
|
|
|
i . Terminal Al2
oV 10V " analog input
(4mA) (20mA)

Figure 4.3. 630vertorque detection threshold adjustment

(8) Stall prevention threshold during operation (setting=7).

* When 04-05 is set to 7 (stall prevention threshold during operation), use the multi-function analog input
AI2 to adjust the stall prevention threshold during operation.

* Inverter’s rated current = 100%.

* When AI2 is assigned (04-05=7) and parameter 08-03 (stall prevention threshold during operation) is
set, the lower value of the two will be used as the stall prevention threshold during operation.

- Application example: If the motor capacity is smaller than the inverter capacity, and operation was
performed using the default factory setting and the motor stalled, use the multi-function analog input
AI2 to reduce the stall prevention threshold during operation. Refer to Figure 4.3.64 below.

Stall
Prevention
Level

A

200% [~=---===--=-=

30%

» Terminal Al2
analog input

ov 1.5V 10V
(4mA) (6.4mA) (20mA)

Figure 4.3. 64 Adjustment of stall prevention threshold during operation
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(9) Reference frequency lower limit (setting==8).
+ When 04-07 is set to 8 (frequency reference lower limit), use the multi-function analog output AI2 to
adjust the frequency reference lower limit.
* Maximum output frequency (Fmax, 01-02) = 100%.
* Determine the actual lower limit with the setting value of 00-13 (frequency reference lower limit) and
the corresponding maximum value of the multi-function analog input AI2.

Refer to Figure 4.3.65 below.
Frequency ,

Reference
Lower Bound

100
% i
|
|
: _ Terminal A2
oV 10V "~ analog input
(4mA) (20mA)

Figure 4.3. 65 Frequency reference lower limit adjustment

(10) Jump frequency 4 (setting=9).
* When 04-05 is set to 9 (jump frequency 4), use the multi-function analog input AI2 to adjust the jump
frequency 4.
* Maximum output frequency (01-02, Fmax) = 100%.
* When 11-08 to 11-10 is set to 0.0Hz, the jump frequency function is off. Refer to Figure 4.3.66 below.

A

Output
Frequency

Jump
Frequency 4

100%

|
|
3 :
i . "‘ ! Jump

! . Terminal Al2 L‘—x—.—s_> Frequency

ov 10V analog input Jump Jump Jump  Jump  Reference
(4mA) (20mA) Freq4 Freq3 Freq2 Freq1
Using) (11-10)  (11-09)  (11-08)
analog
input
(a) Jump Frequency 4 Adjustment (b) Jump Frequency Hierarchy

Figure 4.3. 66 Jump frequency 4 setting operation
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(11) Add to terminal AIl (setting=10).
* When 04-05 (AI2 function selection) is set to 10 (add to AIl), it is the same as adding the frequency
reference value of the AI2 analog input signal to AIl as a bias voltage.
Refer to Figure 4.3.67 below.
Frequency
Reference
Bias

A

100%

|
|
|
|
|
|
|
i
! Terminal Al2

oV 10V > analog input
(4mA) (20mA)

Figure 4.3. 67 Add to All as a bias voltage operation
Example:
When 04-02 (All gain)=100%, 04-03 (AI2 gain)=0%, and terminal AI2 is set to 2V and the input terminal
All as 0V, the frequency reference of AlIl will be 20%.
(12) Forward torque limit (setting=11).
(13) Negative torque limit (setting=12).
(14) Regenerative torque limit (setting=13).
(15) Forward/negative torque limit (setting=14).

- For more details on torque limit, please refer to the parameter 21-torque function group.

(16) Torque reference/torque limit during speed control (setting=15).
(17) Torque reference/torque compensation during speed control (setting=16).

- For more details on the torque control function, please refer to the parameter 21-torque function group.
(18) This function uses a sensor with a Positive Temperature Coefficient (PTC) thermal resistance
characteristic built into the motor to perform motor overheat protection. (setting=17).

- Please refer to the descriptions of parameters 08-42~08-44 for detailed settings.

04-11 AOQI function setting
[0]: Output frequency [10]: Torque command [20]: Reserved
[1]: Frequency command [11]: g-axis current [21]: PID input
[2]: Output voltage (Frame2 and above are [22]: PID output
[3]: DC voltage reserved) [23]: PID target value
[4]: Output current [12]: d-axis current [24]: PID feedback value
[5]: Output power (Frame2 and above are [25]: Soft start output frequency
[6]: Motor speed reserved) [26]: PG feedback
[7]: Output power factor [13]: Speed deviation [27]: Reserved
[8]: AIl input [14]: Reserved [28]: Communication control
Scope [9]: AI2 input [15]: ASR output

[16]: Reserved

[17]: g-axis voltage
(Frame?2 and above are
reserved)

[18]: d-axis voltage
(Frame?2 and above are
reserved)

[19]: Reserved
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04-12

AOQOI gain

Scope [0.0~1000.0] %

04-13 AOI bias voltage

Scope [-100.0~100.0] %

04-16 AQO2 function setting

Scope The scope and definition are the same as 04-11
04-17 AQO2 gain

Scope [0.0~1000.0]1 %

04-18 AOQO2 bias voltage

Scope [-100.0~100.0] %
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Refer to Figure 4.3.68 below on analog output and related parameters.
Related parameters

04-11 (AOI function setting)
) AO1 { 04-12 (AOI gain value)
04-13 (AOI bias value)

M)

04-16 (AO2 function setting)
) AO2{ 04-17 (AO2 gain value)
04-18 (AO2 bias value)

)

Figure 4.3. 68 Analog output and related parameters
(1) Analog threshold adjustment for analog outputs AO1 and AO2 (04-12, 04-13 and 04-17, 04-18).
Use 04-12 to adjust AO1 and 04-17 to adjust the AO2 gain, and use 04-13 to adjust AO1 and 04-18 to
adjust the AO2 bias voltage to use as the output voltage or current to adjust the multi-function analog
output terminals AO1 and AO2.
Set the gain adjustment to make the output (10V) correspond 100% with the monitor option output.
For the bias voltage, its output characteristic will mutually cancel the ratio that corresponds 10V to 100%.
Refer to Figure 4.3.69 for analog output level adjustment.
Analog Output Signal

10V(or 20mA) x Gain

(20mA) 10V

Bias {
(4mA) OV

Monitored items

0% 100%

Figure 4.3. 69 Analog output threshold adjustment
(2). Analog output terminal function selection (04-11 and 04-16).
Refer to Table 4.3.29 for function options.
Table 4.3. 29 Multi-function analog output terminal function selection (04-11 and 04-16)

(()'1-1116, Function Monit(;r Control mode
Setting (Screen display) plz;rér;l:ue;)r VF \}]}g SLV | SV gl://[ é)g[/ SLV2
0 Output Freq 12-17 0] 0 O O O O O
1 Freq Ref 12-16 0] 0 O O O O O
2 Output Voltage 12-19 0] 0 O O O O O
3 DC Voltage 12-20 0] 0 O O O O O
4 Output Current 12-18 0] 0 O O O O O
5 Output KW 12-21 (0] 0 0 0 (0] O 0
6 Motor Speed 12-22 0] 0 O O O O O
7 Output PF 12-23 0 0 0O 0 (0] O 0
8 All Input 12-25 0 0 0O 0 (0] O 0
9 AI2 Input 12-26 0 0 0O 0 (0] O 0
10 Torque Ref 12-27 X X O O O O X
11 Current Iq 12-28 X X O O O O X
12 Current Id 12-29 X X O O O O X
13 Speed Deviation 12-30 X X X O O X X
14 Reserved - X X X X X X X
15 ASR Output 12-32 X 0] X O O X X
16 Reserved - X X X X X X X
17 Voltage Ref Vq - X X (0] (0] (0] (0] X
18 Voltage Ref Vd - X X (0] (0] (0] (0] X
19 Reserved - X X X X X X X
20 Reserved - X X X X X X X
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04-11, . Monitor Control mode

04-16 S Func(;qonl parameter VET PM PM

Setting (Sercen display) 12Group | VF | p5 [ SLV | SV | oy | gy | SLV2
21 PID Input 12-36 (0] 0 O O O O o
22 PID Output 12-37 (0] 0 O O O O o
23 PID Setpoint 12-38 (e] 0 (0] (0] O O o
24 PID Feedback 12-39 0 0 (6) 0 (0] O o
25 Output Freq (SES) - 0 0 0 0 O O o
26 PG Feedback 12-33 X 0 X 0 0 X X
27 Reserved - X X X X X X X
28 Comm Control - (0) 0] 0 0 (0] [0) o

AQ output signal type

[0] :AO1 0~10V ;AO2 0~10V
Scope [1] :AO01 0~10V ;AO2 4~20mA

[2] : AO1 4~20mA;AO02 0~10V
[3] :AO1 4~20mA;AO2 4~20mA

For standard H & C type:

*When using parameter 04-19 AO2 analog output signal type, it must be used with the setting of the SW6
switch on the control panel.

* When parameter 04-19 is set to 0 and AO2 is 0~10V, the SW6 switch of the control panel is V, and the AO2
output signal type is voltage.

* When parameter 04-19 is set to 1 and AO2 is 4~20V, the SW6 switch of the control panel is I, and the AO2
output signal type is current.

For advanced E & G type:

* When using parameter 04-19 AO analog output signal type, it must be used with the setting of the SW1 and
SW2 switches on the control panel.

* When parameter 04-19 is set to 0 and AO1 is 0~10V, the SW1 switch of the control panel is V, and the AO1

output signal type is voltage.
When AO2 is 0~10V, the SW2 switch of the control panel is V, and the AO2 output signal type is voltage.

* When parameter 04-19 is set to 1 and AO1 is 0~10V, the SW1 switch of the control panel is V, and the AO1

output signal type is voltage.
When AO2 is 4~20mA, the SW2 switch of the control panel is I, and the AO2 output signal type is current.

* When parameter 04-19 is set to 2 and AO1 is 4~20V, the SW1 switch of the control panel is I, and the AO1

output signal type is current.
When AO2 is 0~10V, the SW2 switch of the control panel is V, and the AO2 output signal type is voltage.

+ When parameter 04-19 is set to 3 and AO1 is 4~20V, the SW1 switch of the control panel is I, and the AO1

output signal type is current.
When AO2 is 4~20mA, the SW2 switch of the control panel is I, and the AO2 output signal type is current.

04-20 AO signal scan filter time

Scope [0.00~0.50] Sec

This setting is used to filter the sudden fluctuations in analog output signals. When this setting is increased,

the system response will decrease, but protection against interference will increase.

04-24 Frequency display filter
Scope (0.00~3.00]

04-25 ATl filter parameter
Scope (0.00~3.00]

When the frequency source is AIl and Keypad VR, 04-24 can be adjusted to filter the displayed frequency
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fluctuations.
When the frequency source is All, 04-25 can be adjusted to filter AIl signals.

04-26 All value average filter

Scope [0~255]

04-27 Output frequency display value average filter
Scope [0~255]

04-26: The average filtering count for AI1 sampling is once every 4ms.
04-27: The average filtering count for the displayed value of the output frequency is once every 4ms.

05-Multi-speed function group

05- 00 Multi-speed acceleration/deceleration mode selection
Scope [0]: The acceleration/deceleration time of the segment speed is set by acceleration/deceleration
P times 1~4 [1]: The acceleration/deceleration times are set independently

Scope | [0.0~599.00] Hz Scope [0.0~6000.0] Sec

= — - - -
05-01 Segment 0 speed 05-17 Multl sp.eed 0 acceleration 05-33 Multl spfzed 8 acceleration

frequency setting time setting time setting

" — - — -
05-02 Segment 1 speed 05-18 Multl sp.eed 0 deceleration 05-34 Multl sp;ed 8 deceleration

frequency setting time setting time setting

" = - - -
05-03 Segment 2 speed 05-19 Multl sp_eed 1 acceleration 05-35 Multl sp_eed 9 acceleration

frequency setting time setting time setting

" = - - -
05-04 Segment 3 speed 05-20 Multl sp.eed 1 deceleration 05-36 Multl sp;ed 9 deceleration

frequency setting time setting time setting

" — - — -
05-05 Segment 4 speed 05-21 Multl sp_eed 2 acceleration 05-37 Multl sp_eed 10 acceleration

frequency setting time setting time setting

" = - = -
05-06 Segment 5 speed 05-22 Multl sp_eed 2 deceleration 05-38 Multl sp_eed 10 deceleration

frequency setting time setting time setting

" — - — -
05-07 Segment 6 speed 05-23 Multl sp.eed 3 acceleration 05-39 Multl sp.eed 11 acceleration

frequency setting time setting time setting

" — - - -
05-08 Segment 7 speed 05-24 Multl sp.eed 3 deceleration 05-40 Multl sp_eed 11 deceleration

frequency setting time setting time setting

" = - = -
05-09 Segment 8 speed 05-25 Multl sp.eed 4 acceleration 05-41 Multl sp.eed 12 acceleration

frequency setting time setting time setting

" — - — -
05-10 Segment 9 speed 05-26 Multl spped 4 deceleration 05-42 Multl sp.eed 12 deceleration

frequency setting time setting time setting

" — - - -
05-11 Segment 10 speed 05-27 Multl sp.eed 5 acceleration 05-43 Multl sp_eed 13 acceleration

frequency setting time setting time setting

" = - = -
05-12 Segment 11 s.peed 05-28 Multl sp.eed 5 deceleration 05-44 Multl sp.eed 13 deceleration

frequency setting time setting time setting

" — - — -
05-13 Segment 12 speed 05-29 Multl spped 6 acceleration 05-45 Multl sp.eed 14 acceleration

frequency setting time setting time setting

" = - = -
05-14 Segment 13 speed 05-30 Multl sp.eed 6 deceleration 05-46 Multl sp_eed 14 deceleration

frequency setting time setting time setting

" = - - -
05-15 Segment 14 speed 05-31 Multl spped 7 acceleration 05-47 Multl sp.eed 15 acceleration

frequency setting time setting time setting

" — - — -
05-16 Segment 15 speed 05-32 Multl sp.eed 7 deceleration 05-48 Multl sp'eed 15 deceleration

frequency setting time setting time setting

*: (When the maximum output frequency of the motor exceeds 300Hz, the frequency resolution is 0.1Hz)
When 05-00=[0], multi-speed (0~ 15) segment 16 speed acceleration/deceleration times are both
determined by 00-14~00-17/00-21~00-24.
When 05-00=[1], multi-speed (0~ 15) 16 segment speed acceleration/deceleration times are
calculated according to 05-17~05-48, and not determined by

00-14~00-17/00-21~00-24.

Function Description:

»  The formula for calculating acceleration/deceleration times during operation is: The denominator
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is based on the maximum output frequency
Acceleration time x set frequency
Acceleration time for _ of 0 group
reaching the set frequency

Maximum output frequency

Deceleration time x set frequency
Deceleration time for _ of 0 group
reaching the set frequency Maximum output frequency

»  When 01-00=[F], the maximum output frequency=01-02 setting, when 01-00#£[F], the maximum output
frequency =50.00 (0r60.00/90.00/120.0/180.0)

For example: 01-00#[F] , 01- 02=[50] hz (maximum output frequency), 05- 02=[10] hz (multi-speed
0),
05-17=[5] s (acceleration time), 05-18=[20] s (deceleration time), then

Actual acceleration _ (Parameters 05-17)x10(Hz) _
time of speed 0 Parameters 01-02

1(s)

Actual deceleration _ (Parameters 05-18)x10(Hz) _
time of speed 0 Parameters 01-02

»  when 05-00=[1], there are two types of time setting modes

For example: Set: 00-02=[1] (external terminal operation); terminal S1: 03-00=[0] (forward /stop);
terminal S2: 03-01=[1] (reverse/stop); terminal S3: 03-02=[2] (segment speed1);
terminal S4: 03-03=[3] (segment speed 2); terminal S5: 03- 03=[4] (segment speed 3);

*Segment speed 1 needs to confirm whether the AI2 function setting (04-05) is set to 0 auxiliary
frequency. If it is set to auxiliary frequency, it will cause the frequency of segment speed 1 to be set
as Al2 auxiliary frequency, and AI2 will determine its frequency value. To use the function of the
normal segment speed 1, change the AI2 function setting to any function other than 0 (recommended
value: set to 10 ADD to AIl).
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Mode 1:

Hz
05-03
05-02
> Segménispeed ~ Forward
Comma
5-01 2
Ly : Segment\speed
Segmén speed C(l)mman ......
Comman
0
- » < - » - » - > - » T
a b c d e f
Terminal S1 RUN STOP RUN STOP RUN STOP
Terminal S2 OFF
Terminal S3 ON OFF
Terminal S4 OFF ON

Figure 4.3. 70 Example of multi-speed timing (intermittent operation command)

During intermittent operation command, the basis for the calculation of the acceleration/deceleration times of
each segment speed (a~f)

(05-17)x(05-01)  (05-18)x(05-01)  (05-19)x(05-02)

Pamled="""01 02 T o102 Y o102
_ (05-20)x(05-02)
- 01-02
_ (05-21)x(05-03) = (03-22)x(05-03) Unit (sec)
01-02 ’ 01-02
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Mode 2:

Hz A
05-03
05-02 Speed
iy 2 05-04 Forward
Spest | 05-06
05-01 1 |
g ‘ | Speed 1\ .,
| | command
Speed i | | 5
command ! ! |
o ] N
a | b c d € 05-05 | h | P §
M Speed <_>§
3 f ‘command | & | -

! 4
Terg“l"ﬂ ON | OFF STOP
Terminal | OFF ON

S2 3
feromall OFF | ON | OFF | ON OFF ON  ON
Teré‘:‘i“a' OFF | OFF ON ON OFF OFF OFF
Terg"si“aH OFF | OFF | OFF @ OFF ON ON OFF
1718 1920 2122 23/24 25/26 27/28 19/20

Figure 4.3. 71 Example of multi-speed timing (continuous operation command)

During continuous operation command, the basis for the calculation of the acceleration/deceleration times of
each segment speed (a~h)

Example: a= (027 17)X(05-01)  _ (05-19)x[(05-02)-(05-01)]
01-02 01-02

_ (05-21)x[(05-03)-(05-02)] __ (05-24)x[(05-03)-(05-04)]
c= 01-02 =T 01-02

o= (0526)x(05-04) ¢ (05-25)x(05-05) _ (05-27)x(05-05)
01-02 01-02 ! 01-02

_ (05-27)x(05-06) ._ (05-19)x(05-06) .
h= 01-02 i 01-00 Unit (sec)
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06-Automatic operation function group

06- 00 Automatic operation mode selection
[0]: Disabled
[1]: Execute a single cycle of operation mode, then after stopping, it will continue to operate at the same
speed before stopping
[2]: Continuous cycle operation mode, after it stopped, it will continue to operate with the speed before
stopping
[3]: After a single cycle ends, it will continue operating with the last segment of operation speed, then
Scope after it stopped, it will continue operating with the speed before it stopped

[4]: Execute a single cycle operation mode, after it stopped, it will start operating from the zero segment
speed

[5]: Continuous cycle operation mode, after it stopped, it will start operating from the zero segment
speed

[6]: After a single cycle ends, continue operating using the final segment of operation speed, then after
it stops, start operating from the zero segment speed

The operating frequency for segment 0 is set through parameter 05-01

Scope [0.00~599.00] Hz

*Segment 1 operation frequency *Segment 9 operation frequency
06-01 setting 06- 09 setting

*Segment 2 operation frequency *Segment 10 operation frequency
06- 02 setting 06-10 setting
06- 03 *Segment 3 operation frequency 06- 11 *Segment 11 operation frequency

setting setting

*Segment 4 operation frequency *Segment 12 operation frequency
06- 04 setting 06-12 setting

*Segment 5 operation frequency *Segment 13 operation frequency
06- 05 setting 06-13 setting
06- 06 *Segment 6 operation frequency 06- 14 *Segment 14 operation frequency

setting setting

*Segment 7 operation frequency *Segment 15 operation frequency
06- 07 setting 06-15 setting

" -
06- 08 Segment 8 operation frequency

setting

*: (When the maximum output frequency of the motor exceeds 300Hz, the frequency resolution is 0.1Hz)

Scope [0.0~6000.0] Sec

06- 16 Segment 0 speed operation time 06- 24 Segment 8 speed operation time
setting setting

06-17 Segment 1 speed operation time 06- 25 Segment 9 speed operation time
setting setting

06- 18 Segment 2 speed operation time 06- 26 Segment 10 speed operation time
setting setting

06- 19 Segment 3 speed operation time 06- 27 Segment 11 speed operation time
setting setting

06- 20 Segment 4 speed operation time 06- 28 Segment 12 speed operation time
setting setting

06- 21 Segment 5 speed operation time 06- 29 Segment 13 speed operation time
setting setting

06- 22 Segment 6 speed operation time 06- 30 Segment 14 speed operation time
setting setting

06- 23 Segment 7 speed operation time 06- 31 Segment 15 speed operation time
setting setting
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Scope [0]: Stop  [1]: Forward [2]: reverse

06- 32 Segm_ent 0 operation direction 06- 40 Segm;nt 8 operation direction
selection selection

06- 33 Segm'ent 1 operation direction 06- 41 Segm.ent 9 operation direction
selection selection

06- 34 Segm'ent 2 operation direction 06- 42 Segm.ent 10 operation direction
selection selection

06- 35 Segm_ent 3 operation direction 06- 43 Segm;nt 11 operation direction
selection selection

06- 36 Segm'ent 4 operation direction 06- 44 Segm.ent 12 operation direction
selection selection

06-37 Segm.ent 5 operation direction 06- 45 Segm§nt 13 operation direction
selection selection

06- 38 Segm_ent 6 operation direction 06- 46 Segm;nt 14 operation direction
selection selection

06- 39 Segm'ent 7 operation direction 06- 47 Segm.ent 15 operation direction
selection selection

- Automatic operation mode can be achieved by setting multi-segment operation frequency reference
commands (05-01, 06-01~06-15), while linking the automatic operation mode time setting (06-16~06-
31). Automatic operation mode can be selected by setting (06-00). This automatic operation direction
can be set using parameters 06-32~06-47.

* Automatic operation mode is invalid while the functions mentioned below are enabled:

1. Frequency skipping function.

2. PID function.

» Under automatic operation mode, the multi-speed reference commands 1~4 (03-00~03-07=2~5) of the
external terminal are invalid.
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Example of automatic operation mode:

(1) Single-cycle operation (06-00 = 1,4)

Under specific settings, the inverter will perform a single-cycle operation and then stop.

Cycle Operation Parameter Setting
06-00 =1 (Single cycle automatic operation mode)
06-32~06-34 =1 (Stage 0 - 2 operation is forward )

06-47 =2 (Stage 15 operation is reversed rotation)
06-35~06-46 =0 (Frequency 3 - 14 is stop)

05-01 = 15Hz (Stage 0 operation frequency: 15Hz)
06-01 =30Hz (Stage 1 operation frequency: 30Hz)
06-02 = 50Hz (Stage 2 operation frequency: 50Hz)
06-15 = 20Hz (Stage 15 operation frequency: 20Hz)
06-16 = 20sec (Stage 0 operation time: 20seconds)
06-17 = 25sec (Stage 1 operation time: 25seconds)
06-18 = 30sec (Stage 2 operation time: 30seconds)
06-31 = 40sec (Stage 15 operation time: 40seconds)

Freq.

50 Hz

30 Hz

15Hz

20 Hz

0 06-02
06-01
05-01
06-15
20s 25s 30s 40s
06-16 06-17 06-18 06-31

Figure 4.3. 72  Single-cycle automatic operation (stop)

(2) Periodic operation (06-00 = 2,5)

The inverter will repeat the same cycle periodically. It is the same setting as example 1.

Freq.
A
06-02 06-02
50 Hz
06-01 06-01
30 Hz
05-01 05-01
15 Hz /—
06-03 06-03
20 Hz
20s 25s 30s 40s 20s 25s 30s 40s
06-16 06-17 06-18 06-19 06-16 06-17 06-18 06-19

Figure 4.3. 73  Periodic automatic operation
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(3) Single-cycle automatic operation mode (06-00=3,6)
The driver will continue operating with the speed of the final step (the final step must be placed on

the segment 15 operation frequency).
The other related parameters have the same settings as in example 1.

Freq.
4 06-02
50 Hz
06-01

30 Hz

05-01
15 Hz

06-15

20 Hz

20s 25s 30s 40s

06-16 06-17 06-18 06-31

Figure 4.3. 74 Single-cycle automatic operation (continuous)

=1 to 3: If the inverter stopped and then restarted, it will continue operating from the uncompleted

06-00
step.
=4 to 6: If the inverter stopped and then restarted, it will start a new cycle of operation.
06-00
4t06
Setting T ©
Operation [ Operation [
command RUN | STOP RUN command RUN | STOP RUN
>
Q
5 A new cycle starts
2 Output Output
% frequency frequency
=
=
o
> ¢ > ¢

- The acceleration/deceleration time depends on the setting of 00-14 and 00-15 in automatic operation

mode.
- If the setting values of 06-16 to 06-31 are all 0, the automatic operation mode will not start.
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07-operation stop function group

07- 00 Instantaneously stop and restart selection

[0]: Instantaneously stop and restart ineffective
Scope

[1]: Instantaneously stop and restart effective
07- 01 Automatic reset restart time
Scope { 0~7200 ] Sec
07- 02 Automatic reset restart count
Scope { 0~10 ]

When setting 07-00 to 1 instantaneously stop and then restart is effective, if there is temporary power outage,
the inverter can automatically resume motor operation once power is reconnected.
07-00=0: When the instantaneous power loss exceeds 8 milliseconds, a “UV” failure (primary circuit
undervoltage) will be detected.
07-00=1: If there is temporary power outage, after power is reconnected, the inverter will restart.

The automatic reset and restart function will restart the inverter when the inverter malfunctioned while
operating. This function should only be used when it does not pose a safety risk or cause possible damage to
the equipment.

The table below summarizes contents on restarting after failures; if the inverter malfunctioned during
operation, the inverter will restart according to the speed search method selected. If the malfunction is not in
the table below, then the restart after malfunction function cannot be used.

Table 4.3. 30 Descriptions on restarting after malfunction contents

Parameter name: Failure content Number of
restarts
07-00 1nstantane9usly stop UV (undervoltage) Unllmlted
and restart selection times
OC (over-current) | o (4 rounding fault)
OCA (over-current during
. OV (over-voltage)
acceleration)
. OL2 (Frequency converter
. OCC (over-current during
07-01 automatic reset and overload) .
. constant speed) . According to
restart time . OT (over-torque detection)
. OCd (over-current during parameter 07-
07-02 automatic reset and . OPL (output phase loss)
deceleration) 02
restart count CFO07 (SLV parameter
OL1 (motor overload) .
UT (under-torque setting abnormal)
. q CF08 (PMSLV parameter
detection) setting abnormal)
IPL (input phase loss) &

Note 1: The failure restart function includes the instantaneous stop and restart function and automatic reset
and restart function.

Note 2: Please refer to Chapter Five Troubleshooting and Diagnosis for details on failure messages.

Note 3: Please refer to the speed search function (07-19~07-23) on the selection of speed search methods
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(1) Automatic reset and restart count (07-02)
If the automatic reset and restart count reached the number of times set in parameter 07-02, the inverter
will stop operating. Please troubleshoot first and then restart the inverter manually.
The automatic reset and restart count will be reset to 0 under the following circumstances.
a.  No errors occurred after 10 minutes of restarting.
b.  Failure cleared input received after the protection action started and confirmed the failure. (For

example: The reset/left button was pressed or failure cleared terminal was activated).
c.  Switching power on and off.

. Note: To output an automatic restart signal to one of the multi-function digital output, R1A-R1C, DO1 or
DO2, please set the corresponding parameters 03-11, 03-12 and 03-28.

Automatic reset and restart operation:

a.  When failure message is detected, the failure message will be displayed on the digital operator.

b.  The inverter will enter free-run stop status, and after the minimum cut-ff time (07-18) and speed
search delay time (07-22) have passed, the inverter will restart the program and execute speed
search automatically.

C. If the failure still was not eliminated, when the total failure count exceeded the automatic reset
and restart count (07-02), the automatic reset and restart function will not execute and the inverter
will stop outputting at this time. The failure contact point will activate.

. Please refer to Figure 4.3.75 below automatic reset and restart operation

Fault
Message

Output \/_
Frequency

t
>

07-18 + 07-22

Figure 4.3.75 Automatic reset and restart operation
(2) Automatic reset and restart time (07-01)
The instantaneous stop and restart time is the same as the automatic reset and restart time.
. When 07-01<07-18, the automatic restart interval is set by 07-18.
. When 07-01>07-18, the automatic restart interval is set by 07-01.
. The automatic restart interval is the larger number between the minimum cut-off time (07-18) and the
automatic reset and restart time (07-01), plus the speed search delay time (07-22).
. Refer to Figure 4.3.76 automatic restart interval.

1 2 3 4 5 6 7 8 9 10 «—07-02
—
07-01 + 07-22
or
07-18 + 07-22

Figure 4.3. 76 Automatic restart interval
Important - Using the automatic restart function too frequently will damage the inverter.
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07- 04 Start directly after power on
[0]: When the external operation command is valid, start directly after power is

Scope supplied . . . . .
[1]: When external operation command is valid, do not start directly after power is
supplied

07- 05 Start delay directly after power on

Scope [1.0~300.0] Sec

(1) Start directly after power on (07-04)
07-04=[0] If when power is connected, the operation switch is at the on status, the inverter will start
automatically.
07-04=[1] If when power is connected, the operation switch is at the off status, it cannot start and STP1
will start flashing at this time. The operation switch needs to be turned off first, and then reconnect the
power in order to start.

(2) Start delay directly after power on (07-05)

When 07-04=[0], if power is connected, start directly after power on will start counting the delay time
set in 07- 05 and start operating after the time is reached.

! Danger:

»  When 07- 04=[0] and the inverter is set to external operation (00- 02/00- 03=[1]), if power is connected
and the operation switch is at the on status, the inverter will start automatically. It is recommended for
customers to switch off the power switch and operation switch while power is disconnected so that the
inverter will not operate directly and cause harm to personnel and machines when power is resumed.

»  When 07- 04=[1] and the inverter is set to external operation (00- 02/00- 03=[1]), if power is connected
and the operation switch is at the on status, it cannot start and STP1 will start flashing at this time. The
operation switch must first be turned off and the start delay directly after power on timer must finish
counting down, then connect the power in order to start up.

07- 06 Brake start frequency

Scope [0.0~10.0] Hz
Brake related operations may vary according to the different control modes (00-00). Please refer to the
descriptions below on related operation programs.

®  When the control mode is VF, VF+PG, SLV and SLV2 (00-00=0, 1, 2, 6)

Startup will execute the DC brake first according to the time set in 07-16. When deceleration stops, parameters
07-06 and 07-08 can be used to set the DC brake start frequency while stopping and the DC brake time while
stopping. When the output frequency during deceleration is lower that the setting value of 07-06, DC brake
will be performed according to the time set in 07-08.

Output frequency

07 - 06 (Brake start frequency)

DC brak
rake or01 - 08 (Fmin)

DC brake

Time

[— [—

07-16 07-08
Figure 4.3. 77 Brake actions for VF, VF+PG, SLV and SLV2

(Note) When 07-06 < 01-08, DC brake will start from the frequency set in 01-08.
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®  When the control mode is PMSLV (00-00=5),

parameters 07-34 and 07-16 can be used to set the short-circuit brake time during startup and DC brake time
during startup respectively. The braking action during startup executes the short-circuit brake according to the
time set in 07-34 first, and then executes the DC brake according to the time set in parameter 07-16. When
deceleration stops, parameters 07-35 and 07-08 can be used to set the short-circuit brake time while stopping
and DC brake time while stopping respectively. When the output frequency during deceleration is lower than
07-06, short-circuit brake will be executed first according to the time set in 07-35, and the execute DC brake
according to the time set in 07-08 (if 07-06 < 01-08, the braking function will start being executed from the
frequency set in 01-08). Detailed action program is as shown in Figure 4.3.78.

Whether starting or stopping, the DC brake current threshold is set by parameter 07-07 with the rated current
of the inverter at 100%. In addition, if the DC brake current threshold set by 07-07 exceeds the rated current
value of the motor, the DC brake current threshold will be limited to the rated value of the motor.

Whether starting or stopping, the short-circuit brake current limit is set by parameter 07-36 with the rated
current of the motor at 100%.

Output frequency

A

Short-
circuit
brake

07 - 06 (Brake start frequency)
or 01 - 08 (Fmin)

07-34 07-16 07-35 07-08

Figure 4.3. 78 PMSLV braking action
(Note) When 07-06 < 01-08, short-circuit brake starts from the frequency set in 01-08.

®  When the control mode is SV and PMSV (00-00=3, 4)

Startup will execute zero-speed operation first according to the time set in 07-16. When deceleration
stops, parameters 07-06 and 07-08 can be used to set the zero-speed operation start frequency while stopping
and the zero-speed operation time while stopping. When the output frequency during deceleration is lower
that the setting value of 07-06, zero-speed operation will be performed according to the time set in 07-08.

Output frequency
A
Zero-speed 07 - 06 (Brake start frequency) or Zero-speed
operation 01 - 08 (Fmin) operation

- Time

— [—

07-16 07-08
Figure 4.3. 79 SV and PMSV braking action

(Note) When 07-06 < 01-08, zero-speed operation will start from the frequency set in 01-08.
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07- 07 DC brake current threshold
Scope [0~100] %

07- 08 DC brake time while stopping
Scope [0.00~100.00] Sec

07-16 DC brake time while starting
Scope [0.00~100.00] Sec

If DC voltage is applied on an operating motor, the motor will generate braking torque. This is DC
brake, and parameters 07-06 to 07-08 and 07-16 are used to configure these settings.

Executing the speed search function should release the DC brake.

The DC brake function can be started by supplying DC current to the motor. This occurs during DC
brake time before startup 07-16 and the DC brake time while stopping 07-08.

For the starting point of the DC brake time 07-16, set the DC brake activation time when the motor
starts. This will prevent the load from driving the motor and generating a “windmill effect”, ensuring
that the motor will stop.

If 07-16 is set to O (release brake during startup), the inverter will start with the minimum output
frequency.

For the DC brake time while stopping 07-08, set the DC brake operation time when the motor stops. If
07-08 is set to 0 (DC brake during shutdown), when the output frequency is smaller than the DC brake
start frequency 07-06, the inverter output will turn off and the DC brake will start.

If the DC brake start frequency 07-06 set is lower than the minimum output frequency 01-08, when the
output frequency is smaller than the minimum output frequency 01-08, the DC brake will start.
Whether starting or stopping, the DC brake current threshold is set by parameter 07-07. Set the DC
brake current (07-07) as a part of the inverter’s allowable output current (the inverter’s allowable output
current is set to 100%).

Increase the DC brake time (07-08, 07-16) or increase the DC brake current (07-07) to shorten the stop
time.

Set any of the terminals (03-00 to 07) to 33 allows controlling the DC brake operations through the
multi-function digital input. Please to Figures 4.3.77~4.3.79 on the DC brake timetable.

If 04-05 (multi-function analog input AI2 function option) is set to 5 (DC brake current), analog input
can be used to adjust the DC brake current. Refer to Figure 4.3.62 on DC brake current adjustment.
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07-34 Short-circuit brake time while starting
Scope [0.00~100.00] Sec

07-35 Short-circuit brake time while stopping
Scope [0.00~100.00] Sec

07-36 Short-circuit brake current limit

Scope [0.0~200.0] %

The short-circuit brake function is used on PMSLV control mode. The braking method is using IGBT
switching to cause the motor’s three-phase to short-circuit and generate brake torque. The brake action
program can be adjusted by setting parameters 07-06 and 07-34 to 07-36.

If 07-35 is set to 0, the inverter will start with the minimum output frequency.

Parameter 07-36 uses the rated current of the motor as 100%, and uses it to limit the maximum current
during short-circuit braking.

Set any of the terminals (03-00 to 07) to 65 allows controlling the short-circuit brake operations through
the multi-function digital input

07- 09 Stop mode selection

[0]: Deceleration stop

[1]: Free-run stop

[2]: Full-range DC brake stop

[3]: Free-run stop with timer

Selects the stopping method to use when executing stop commands. There is a total of four stopping methods,
and under SV mode, DC brake and free-run stop with timer cannot be used.

Scope

(1) 07-09=0:
- Decelerates and stops according to the setting of 07-09. When the operation command is removed, the
motor will decelerate to the minimum output frequency 01-08 (Fmin) and then stops.
- The deceleration speed is determined by the deceleration time (default factory setting: 00-15). When
the output frequency has been reduced to the DC brake start frequency (07-06) or minimum output
frequency (01-08), the DC brake will start using the larger setting value and the motor will stop.

Output frequency when the stop command starts

. Actual deceleration time = x setting value of deceleration time
Maximum output frequency Fpax (01-02)

. If the S curve has been set, it will be added to the total stop time.

- Refer to Figure 4.3.80

Operation

command Start Stop

Time
Deceleration
Output / time
frequency
07-06
Time
S —
T

T: DC brake time when stopping (07-08)

Figure 4.3. 80 Decelerate and stop
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(2) 07-09=1:

¢ [f the operation command is removed, the inverter turns off and the motor enters a free-run stop
decelerating with the friction of the drive system.

* After the operation command is removed, the subsequent operation command will be ignored until the
minimum base block time (07-18) ends.

* Please refer to Figure 4.3.81.

e If under SLV mode (00-00 = 2), the next startup after free-run will start the speed search function
automatically. If the equipment will use the mechanical brake to stop the motor after the operation
command is removed, please change parameter 07-26 to 1 (effective) (parameter 07-26 is only
effective in software version 1.3 and later).

Operation Turn Turn Turn
command on off on
Time
Output
frequency
Time
tos

Minimum base cut-off time (07-18)
Figure 4.3. 81 Free-run stop
(3) 07-09=2:
¢ If the operation command is removed, the inverter will perform base block (b.b.) with the minimum
base block time (07-18), and then the 07-07 setting DC brake will stop the motor.
¢ The DC brake time (tDCDB) in Figure 4.3.82 is determined by the setting value of 07-08 (DC brake
time while stopping) and the frequency when the operation command is removed.

(07-08) x 10 x output frequency

t DCDB =

Fnax (01-02)

e If over-current protection occurred during the DC braking process, increase the minimum b.b. time
(07-18) until protection no longer occurs.
* Please refer to Figure 4.3.82 to understand the DC brake stop function.

Output
frequency tDCDB
A A
T Turn
o F ‘ 07- 08 x 10
on 0 » Time |
A |
|
|
|
|
: Output
Fm———1 07- 08 x 1 | frequency
| | . A : when
" " » Time : > ;
executing
| | | 10% 100% the stop
| tbb | toeoB | command
. I . I Maximum
tb.b: Minimum base cut-off time (07 -18)
output frequency
tocoB: DC brake time (Fmax, 01- 02)

Figure 4.3. 82 DC brake stop
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(4) 07-09=3
* [f the operation command is removed, the inverter will base block and the motor will free-run stop. If
operation command was inputted before the operation wait time is reached, the inverter will not operate
and the operation command will be ignored.
* When the operation command is removed, the operation wait time (T1) is determined by the
deceleration time (00-15,17, 22 or 24) and the output frequency.
¢ Please refer to Figure 4.3.83

T1
A A
Turn | Turn| Turn | Turn Turn Deceleration time
on off on off on Time (eg. 00- 15)
P : l
| | |
Output ! — !
| |
frequency | |
| |
: : Output
[ . Minimum base |7 | ! frequency
I > Time cut-off time to.b : > wh-en
Iﬁ T1 >: (07-18) 10% 100% executing the
| | Maximum output stop command
| pul
T1: Operation waiting time (anizgtlg?‘j}(])z)
Figure 4.3. 83  Timer free-run stop
07-13 Low voltage detection threshold
[200V model: 150~300V]
Scope
[400V model:250~600V]
07-25 Low voltage detection time
Scope [0.00~1.00] Sec
07- 30 Low voltage threshold selection
Scope [0]: Disabled
P [1]: Enabled
07-31 *Low voltage operation frequency
Scope [0.00~599.00] Hz

*: When the maximum output frequency of the motor exceeds 300Hz, the frequency resolution is 0.1Hz

Low voltage detection (07-13).
Adjust the 07-13 voltage threshold 150 to 210 Vdc (220 V class models) or 250 to 420 Vdc (for 440V class
models). When the voltage is lower than the setting value of 07-13 (07-13 setting value / 1.414 is the AC
voltage detection threshold) and the time exceeds the setting value of 07-25, the low voltage error “UV” will
activate.
If 07-25=0.00s, once it is detected that the voltage is too low, UV will activate.
Set preventive measures:
(D. The input voltage will limit the inverter output voltage; if the voltage decreased or the load
is too big, the motor may stall.
(2. When the input voltage is lower than the setting value of 07-13, the output will be shut off
immediately; it will not start automatically when power is restored.

Low voltage threshold selection (07-30)
When the low voltage threshold selection setting is 1 (effective), the 07-13 voltage threshold lower limit of
the 440V class models is adjusted to 250V.

Low voltage operation frequency (07-31)
When DI terminal-62 EPS input is used, the frequency command will run according to parameter 07-31.
Please refer to page 4-71 on the description of low voltage start.
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07-14 Pre-excitation time
Scope [0.00~10.00] Sec
07-15 Pre-excitation threshold
Scope [50~200] %

If higher start torque is required, especially for driving large-powered motors, pre-excitation time 07-14 can
be set to use pre-excitation operation to generate motor flux.
(1) Pre-excitation time (07-14)

When inputting operation commands (forward or reverse), the inverter will automatically perform pre-
excitation with the pre-excitation time (07-14) set.

As shown in Figure 4.3.84, after the flux reaches 100%, set the pre-excitation time. The time required
to establish magnetic flux is the function value of the motor’s electrical time constant.

(2) Pre-excitation threshold (07-15)

Magnetic - flux 4

Exciting current

Use the pre-excitation threshold (07-15) to provide a higher excitation current within the pre-excitation
time (07-14). This will increase the motor’s speed and stability.

To quickly establish magnetic flux, the pre-excitation time (07-14) can be reduced and set the pre-
excitation threshold (07-15) at a high point.

If the pre-excitation threshold (07-15) set is higher than 100%, a higher excitation current will be
provided during pre-excitation time (07-14), and the time required to establish magnetic flux inside the
motor can be shortened. When the pre-excitation threshold (07-15) set reaches 200%, the time required
to establish magnetic flux can be reduced to approximately half.

If the pre-excitation threshold (07-15) is set to a higher value, the motor may generate larger noises
during the pre-excitation time period.

When 100% magnetic flux is established and the excitation current has returned to 100%, pre-excitation
has ended. Refer to Figure 4.3.84 below.

A

Run
Command

» i

Exciting current Pre-exciting initial Level (07-

And | T 1T 00T 15)

100% [~——————>~1-——————=—————————————"——"——"———- Magnetic flux

\/

Motor
Speed

\/

Pre-excitation Time
07-14

Figure 4.3. 84 Pre-excitation operation
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07-18 Minimum cut-off time

Scope [0.1~5.0] Sec

During a momentary power loss and the inverter continues to operate (07-00=1) after the power resumes,
the operation command must always exist.

Failure output signal contact output.

When momentary power loss is detected, the inverter will turn off the output and retain B.B. for a set
period of time automatically. When setting the time 07-18, the residual voltage is expected to be almost
Zero.

When the momentary power loss time exceeds the minimum base block time (07-18), operation will

start immediately after speed search.
Please refer to Figure 4.3.85 below.

A A
Momentary ] Momentary ]
power loss power loss
A t A t
Minimum B.B. ‘ Minimum B.B.
Time (07-18) Time (07-18)
A t > t
Inverter B.B. E— Inverter B.B. A
time time
t » t
(a) When minimum baseblock time (07-18) is (b) When minimum baseblock time (07-18) is
longer than momentary power loss time shorter than momentary power loss time

Figure 4.3. 85 Minimum B.B time and momentary power loss time

Minimum base block time (07-18) is also used for speed search and DC brake functions.

Set the minimum base block time (07-18) required.

Execute the speed search or DC brake function, and if over-current “OC” occurs, increase the setting.
Momentary power loss and normal speed search after search is completed for the speed used to start
this equipment.
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07-19 Direction seeking current

Scope [0~100] %

07-20 Speed seeking current
Scope [0~100] %

07-21 Speed seeking integral time
Scope [0.1~10.0] Sec

07-22 Speed seeking delay time
Scope [0.0~20.0] Sec

07-23 Voltage recovery time
Scope [0.1~5.0] Sec

07-26 SLV selection of starting method after free-run stop
Scope [0]: Speed search start

[1]: Normal start

07-27 SLV start method selection after malfunction

[0]: Speed search start

Scope [1]: Normal start

07-28 Start method selection after cut-off

[0]: Speed search start

Scope [1]: Normal start

07- 32 Speed seeking mode selection
[0]: Disabled

Scope [1]: Mode 1 (execute speed search once after power up)
[2]: Mode 2 (execute speed search every time)

07- 33 Speed seeking start frequency selection

Scope [0]: Motor maximum output frequency

[1]: Frequency command

The speed search function is used to search for the actual speed, and start successfully with the detected
speed. Effective when power is resumed after momentary power loss and when restarted after failures.
If start speed search is selected under V/F+PG or SV control mode (with PG control), the inverter will
be started with the frequency detected.

Set the multi-function digital input terminal to external speed search command 1 or 2. The external speed
search command 1 (setting value=19) and 2 (setting value=34) cannot be set simultaneously, otherwise
the “SE02” (digital input terminal error) may occur.

If external search command is used to execute speed search, make sure that the speed search command
comes before the operation command, or at least must become effective simultaneously with the
operation command. A typical operation order is displayed in Figure 4.3.86 below.

—O O » Speed search command

—O O @ » Run command
Rv1

Figure 4.3. 86  Speed search and operation commands

Speed search is not applicable to motors and high-speed motors with capacities two classes higher or
lower than the inverter.

To use the speed search function and when the control mode is V/F, it is recommended to execute static
motor parameter tuning.

4-193



To use the speed search function and when the control mode is SLV mode, rotational motor parameter

tuning needs to be executed. If longer motor wiring was replaced after executing parameter tuning, static

parameter tuning needs to be executed also.

).

).

(4).

).

(6).

(.

(8).

).

Speed search uses the current detection principles.

(D).

Direction search current (07-19)

¢ Set the bidirectional current threshold

* If speed search failed on low-speed (5Hz or more), increase the setting value Please note that if the
setting value is too big, slight DC brake effects will be generated.

Speed search current (07-20)

* Set the speed search current threshold.

* The setting value must be lower than the excitation current (02-09) or equal to the no-load current.
If the no-load current is unknown, it is recommended to start setting at 20%. Excessive speed search
current will cause inverter output saturation.

* To use speed search under momentary power loss situations, if over-current (OC) is detected,
increase the minimum base block time (07-18).

Speed search integral time (07-21)

¢ Set the integral time during speed search.

* If OV occurred, increase the setting value to make the speed search time longer. If quick start is
required, the setting value can be decreased.

Speed search delay time (07-22)

¢ If the output-side of the inverter has contactors, the 07-22 speed search delay time can be set.

* The default factory setting is 0.2 seconds; the inverter will start performing speed search after the
delay time has passed. Set 07-22 = 0.0 seconds and the speed search delay function will be disabled.

Voltage recovery time (07-23).
* Set the voltage recovery time.
* Set the time for the inverter output voltage to be restored to the normal voltage.

Selection of start method after SLV free-run stop (07-26)

. =0 speed search start. =1 normal start. (the default factory value is speed search start)

* Ifunder SLV mode (00-00=2), the stop mode is set as free-run stop (07-09=1) or free-run stop with
timer function (07-09=3), the next startup after free-run will start the speed search function
automatically. If the equipment will use the mechanical brake to stop the motor after the operation
command is removed, please change this parameter to 1 normal start.

Starting method when SLV mode malfunctions (07-27)

. =0 speed search start. =1 normal start. (the default factory value is speed search start)

¢ Under SLV mode (00-00=2), if malfunction occurs, speed search will be used to start automatically.
If the equipment will use the mechanical brake to stop the motor after the operation command is
removed, please change this parameter to 1 normal start.

Start method selection after external cut-off ends (07-28)

. =0 speed search start. =1 normal start. (the default factory value is speed search start)

* After external cut-off ends, the inverter usually will start with the speed search method.
* If under VF (00-00 = 0) or SLV mode (00-00=2), the external cut-off time is long, and the motor
has already stopped when external cut-off ends, this parameter can be set to 1, and the inverter will

start accelerating with the minimum frequency after external cut-off ends.
Speed search mode selection (07-32)
0: Invalid
After inputting the operation command, operation will start from the minimum output frequency.
However, other functions that will trigger speed search will not be restricted
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1: Execute speed seeking once after power on
When the inverter supplies power, after the operation command is inputted for the first time,
speed search will be executed first, and the motor will be started with the frequency found.

2: Speed search will be executed during every operation, and the motor will be started with the
frequency found.

Note: If the motor started vibrating when the PM motor is performing speed search, it is

recommended to reduce the setting values of 20-00 & 20-02.

(10). Speed search start frequency selection (07-33)
Used to set the speed search starting frequency
0: Motor maximum output frequency
The inverter will start performing speed search from the maximum frequency of the motor
1: Frequency command
The inverter will start performing speed search from the frequency command set

m Current detection method speed search
(a) Speed search during startup

Run command > I

t
Speed search decel time (07-21)

Search command

Output frequency t
VI/f during speed search

(07-18) ‘//é/<\ Return to the voltage at normal running
[

Voltage recovery time (07-23)
>

Output voltage

Output current (07-20)

Speed search
operation

Figure 4.3. 87 Speed search during startup

(b) Speed search during momentary power loss recovery period

Momentary power loss t

Minimum b.b. time (07-18) t

Run command t

t
Search command (07-18) Speed search decel time (07-21)

Output frequency t
VIf during speed search

| Return to the voltage at normal

[— .
— running

Voltage recovery time (07-23)
t

Output voltage

Output current (07-20)

Speed search
operation

Figure 4.3. 88 Speed search during momentary power loss
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- When the minimum base block time (07-18) is longer than the momentary power loss time, the search
speed operation starts after the minimum base block time (07-18).

- When the minimum base block time (07-18) is shorter, speed search operation will start resuming
immediately after power is recovered.

07-29 Operation command selection during DC braking
[0]: Not allowed to start during the process

[1]: Allowed to start during the process

After starting DC brake, if 0 was set for the operation command while the DC brake is activated, operation
will only start again after the DC brake has ended. If it was set to 1, operation can start again during the DC
brake process without the need until the braking ends.

Scope

07-42 Voltage limit gain

Scope 0.0 ~50.0%
® When output voltage saturation occurs and caused the motor operation to vibrate abnormally, this
parameter can be gradually increased to suppress and limit the output voltage.
® When this parameter is too big, insufficient torque may occur. Please reduce this parameter at this time.

07-43 PM motor speed search short-circuit brake time
Scope [0.00~100.00] Sec

07- 44 PM motor speed search DC brake time

Scope [0.00~100.00] Sec

If the motor is rotating due to inertia or other factors at a speed significantly lower than the minimum speed
control range, parameters 07-43 and 07-44 can be used to perform braking and stop the motor then restart. If
the motor is rotating due to inertia or other factors at a speed significantly higher than the minimum speed
control range, no matter what the values of 07-43 and 07-44 are, it will start with the frequency found directly.

If 07-43 and 07-44 are set to 0, no matter what the actual rotation speed of the motor is, it will start with the
frequency found after speed search ends.

07- 45 STP2 function selection
[0]: Enable STP2

Scope

[1]: Cancel STP2

* Ifthe STP2 function is enabled and the 00-02 primary operation command source is set to external control

and there is operation signals inputted, if the digital operator is used to stop the operation, the digital operator
will display the flashing warning message of “Terminal STOP” (STP2).

* If the STP2 function is cancelled and the 00-02 primary operation command source is set to external
control and there is operation signals inputted, if the digital operator is used to stop the operation, the digital
operator will not display the STP2 flashing warning message.

07- 46 DC injection current limit

Scope 0~ 150%
Under handwheel mode, when the handwheel output frequency is less than the minimum output frequency
(01-08) of motor 1, DC current will be injected to perform braking. The unit of this parameter is a percentage
of the motor 1 rated current (02-01).
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07- 47 PM speed switching frequency mode
[0]: Disabled

Scope [1]: Mode 1

[2]: Mode 2

According to the mode shown in the figure below, three-segment speed switching can be performed by using
parameter 00-25 (acceleration/deceleration switching frequency) when #0, along with parameter 22-11 (I/f
mode start frequency switching point) for frequency switching acceleration/deceleration.

Invalid: Please refer to 00-25 parameter frequency to perform speed switching.

Mode 1: Speed switching can be performed after startup; perform speed switching by following Figure 4.3.89.

Mode 2: Speed switching as shown in the figure below can only be achieved during the first operation, but
switching will become invalid when decelerating 22-11.

Output 4
Frequency
00-25
22-11
Tacc3 | Tacct | Taccd Taccd | Tdecl | Tdec3 time
Rate Rate Rate Rate Rate Rate
(00-21)  (00-14) (00-23) (00-25) (00-15)  (00-22)

Figure 4.3. 89 PM speed switching

Note: When 00-25+#0, frequency switching cannot be less than the frequency setting of parameter 22-11, and
this parameter can only be under PMSLV mode.
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08-Protection function group

08- 00 Stall prevention function
[xxx0b]: Stall prevention effective during acceleration
[xxx1b]: Stall prevention ineffective during acceleration
[xx0xb]: Stall prevention effective during deceleration

Scope [xx1xb]: Stall prevention ineffective during deceleration

P [xOxxb]: Stall prevention effective during operation

[x1xxb]: Stall prevention ineffective during operation
[0xxxb]: Stall prevention during operation is in accordance with stage one deceleration time
[1xxxb]: Stall prevention during operation is in accordance with stage two deceleration time

08- 01 Acceleration stall prevention threshold

Scope [20~200] %

08- 02 Deceleration stall prevention threshold

200V : [330V~410V]
Scope
400V : [660V~820V]

08- 03 Stall prevention threshold during operation

Scope [30~200] %

08-21 Acceleration stall prevention limit

Scope [1~100] %

08-22 Operation stall detection time

Scope [2~100] mSec

08- 40 Motor 2 acceleration stall prevention threshold

Scope [20~200] %

08-41 Motor 2 acceleration stall prevention limit

Scope [1~100] %

Stall prevention during acceleration (08-00=xxx0b)

*  This function is used to prevent the generation of excessive current during the acceleration period due

to greater loads of the motor or the need of faster acceleration times.

*  When the stall prevention function (08-00=xxx0b) was enabled during acceleration, and the output
current of the inverter exceeded -15% of the acceleration stall prevention threshold (08-01), the
acceleration speed will start reducing. If the setting value of the acceleration stall prevention threshold

(08-01) is reached, the motor will stop accelerating.

This parameter is the rated percentage of the inverter, therefore, when the motor capacity is smaller than

the inverter and the motor stalled during acceleration, the setting value of parameter 08-01 can be

reduced.

Inverter
Output  08-01
Current

15%

~

Output i
Frequency 4

Stall prevention

Figure 4.3. 90 Stall prevention during acceleration

4-198



e If the motor is used at a constant power (CH) area, the stall prevention threshold (08-01) will
automatically reduce to prevent stalling,
The stall prevention threshold during acceleration in a constant power area is as shown below:
[acceleration stall prevention threshold (08-01)] x
= [Fbase (01-12)]
Output frequency

Acceleration stall prevention threshold
(in constant power area)

08-21 reduces the stall prevention threshold in the constant power area down to the limit value required by
the needed threshold. Refer to the figure below.

A

Stall
prevention
level during
acceleration

«—— 08-21

» Output
frequency

«— C.T
region !

region
Figure 4.3.91  Stall prevention threshold and limit during acceleration

08-40 motor 2 acceleration stall prevention threshold and 08-41 motor 2 acceleration stall prevention limit
are used to switch between motor 1/motor 2 when the external terminal DI-40 is used.

Stall prevention selection during deceleration (08-00=xx0xb)

* The stall prevention function during deceleration automatically extends the deceleration time based on the
DC voltage level to prevent over voltage during deceleration.

* During deceleration, when the DC voltage exceeds the stall prevention threshold, deceleration stops; when
the DC voltage is lower than the detection threshold, deceleration continues.

* The stall prevention threshold can be set with 08-02; refer to Table 4.3.31.

Figure 4.3.31  Stall prevention threshold during deceleration

08-02 default factory value

Inverter type

(stall prevention during deceleration, DC voltage)

200V class model

385VDC

400V class model

770VDC
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* Refer to Figure 4.3.92 stall prevention during deceleration
*  When the brake starts (braking resistor or braking module), set 08-00=xx1xb (invalid).

Output
frequency

Deceleration time is extended to

/ prevent overvoltage.

Deceleration
time

Figure 4.3.92 Stall prevention during deceleration

Stall prevention during operation (08-00=x0xxb)

Stall prevention is only effective under V/F control mode with or without PG during operation.

* This function reduces the output frequency of the inverter automatically to prevent motor stalling.

* If the inverter’s output current exceeds the time set with 08-22 and the threshold set with 08-03, the
inverter’s output frequency will decelerate with deceleration time 1 (00-15) or deceleration time 2 (00-
17). When the inverter’s output current drops below -2% of the threshold (08-03), the output frequency
will accelerate again.

* Refer to Figure 4.3.93 below.

Load

t

08-03 /\ ¢ 2%
¥

Inverter (Hysteresis)

Output Current

Output

Frequoncy Tdect (00-15)

———— Tdec2 (00-17)

i e

08-22 (detection time)
Figure 4.3. 93  Stall prevention during operation

Note: The stall prevention threshold during operation can be set with the multi-function analog input
Al2 (04-05=7).
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08- 05 Motor overload (OL1) protection selection

[xxx0b]: Motor overload ineffective [xxx1b]: Motor overload effective
[xx0xb]: Motor overload cold start ~ [xx1xb]: Motor overload hot start

Scope [x0Oxxb]: Standard motor [x1xxb]: Inverter motor
[0xxxb]: Reserved [1xxxb]: Reserved
08-07 Motor overload (OL1) protection threshold
[0]: Motor overload (OL1) protection 0
Scope [1]: Motor overload (OL1) protection 1

[2]: Motor overload (OL1) protection 2

Motor overload protection selection (08-05).

Set the motor overload protection function with 08-05 according to the motor used.

When two or more motors are connected to the same inverter, disable the motor overload protection
function (set 08-05=xxx0b) and provide overload protection using other methods separately. For
example, connect a thermal overload relay at the power of each motor.

When the power supply is turned on and off normally, the motor overload protection function 08-
05=xx1xb (hot start protection characteristic curve) resets the thermal value every time the power is
turned off.

For motors without cooling fans (general standard motor), when operating at low speeds, the thermal
consumption capacity is lower, set 08-05=x0xxb.

For motors with cooling fans (dedicated motors for inverters or V/F motors), the thermal consumption
capability is not related to the rotation speed, set 08-05= x1xxb.

Use electronic overload protection to protect the motor from overloading. Set the parameter 02-01
according to the rated current on the motor’s nameplate.

Refer to Figure 4.3.94 below Example of standard motor overload protection curve (08-05 = x0xxb).
The overload curve delay time varies according to the difference in 08-07 (motor overload (OL1)
protection threshold).

08-07=0:
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Figure 4.3. 94 Motor overload protection curve (example of a standard motor)

08- 06

Overload (OL1) protection action start method

Scope

[0]: Stops output after overload protection
[1]: Continues operation after overload protection

08-06 = [0]: After the motor electronic relay protection is triggered, the inverter immediately shuts off
and displays OL1. To resume operation, press the RESET key or use an external reset terminal.

08-06 = [1]: After the motor electronic relay protection is triggered, operation continues, but the inverter
flashes OL1 until the current drops below the normal level, at which point the OL1 display disappears.

4-202



08- 08 Automatic Voltage Regulation Function (AVR)
[0]:AVR Enabled

[1]:AVR Disabled

The automatic voltage regulation (AVR) function is designed to address output voltage instability caused
by fluctuations in input voltage.

When 08-08 = [0], the maximum output voltage is limited. If the three-phase input voltage fluctuates
and is lower than the input voltage set in parameter 01-14, the output voltage will also fluctuate
accordingly.

When 08-08 = [1], the maximum output voltage is not limited, and output voltage will remain stable
regardless of input voltage variations.

Scope

08- 09 Input phase loss protection selection
[0]: Disabled
[1]: Enabled
Input phase loss protection selection (08-09).
* Set 08-09 to enable or disable the input phase loss function.
08-09 = 0: Disables input phase loss function.
= 1: Enables input phase loss function.

Scope

*  When enabled and input phase loss is detected, the digital operator will display the “IPL Input Phase Loss”
(IPL) fault message. The fault contact activates and the inverter stops with free-run deceleration.
e [f output current is below 30% of the rated inverter current, input phase loss detection has no effect.

08-10 Output phase loss protection selection
[0]: Disabled

[1]: Enabled

Output phase loss protection selection (08-10).

Scope

* Set 08-10 to enable or disable the output phase loss function.

Disables input phase loss function.08-10 = 0: Disables output phase loss function.
= 1: Enables output phase loss function.

*  When enabled and output phase loss is detected, the digital operator displays the “OPL Output Phase Loss”
(OPL) fault message. The fault contact activates and the inverter stops with free-run deceleration.
* If output current is below 10% of the rated inverter current, output phase loss detection has no effect.

08-12 STO Automatic Reset Selection
[0]: Disabled
[1]: Enabled

Scope

* 08-12=0:
STO automatic reset is disabled. If an STO or STO2 fault occurs, once the fault condition is cleared, the
fault must be reset manually by pressing the Reset key on the panel.

* 08-12=1:
STO automatic reset is enabled. If an STO or STO2 fault occurs, the panel fault will be reset automatically
after the fault condition is cleared. If the fault is triggered during operation, the inverter will restart
automatically once the condition is cleared.

* A Danger:
If08-12 =[1] and an STO or STO2 fault is triggered while the inverter is running, the inverter will restart
automatically after the fault condition is cleared. Please set this parameter with extreme caution to avoid
unexpected operation that may cause injury to personnel or damage to equipment.

4-203



08-13 Overtorque detection selection

[0]: Overtorque detection disabled
Scope [1]: Detection begins after reaching set frequency
[2]: Detection during operation

08- 14 Overtorque action selection
[0]: Decelerates to stop upon detection

Scope [1]: Displays warning and continues operation
[2]: Free-run stop upon detection

08- 15 Overtorque detection threshold

Scope [0~300] %

08-16 Overtorque detection time

Scope [0.0~10.0] Sec

08-17 Undertorque detection selection
[0]: Undertorque detection disabled

Scope [1]: Detection begins after reaching set frequency
[2]: Detection during operation

08-18 Undertorque action selection
[0]: Decelerates to stop upon detection

Scope [1]: Displays warning and continues operation

[2]: Free-run stop upon detection

08-19 Undertorque detection threshold

Scope [0~300] %
08- 20 Undertorque detection time
Scope [0.0~10.0] Sec

The overtorque detection function monitors increased inverter output current or motor torque due to
increased mechanical load. The undertorque detection function monitors decreases in mechanical load
(e.g., belt breakage) that reduce inverter output current or motor torque.
Torque detection parameters determine how to respond to overtorque (08-13~14) or undertorque (08-
17~18) conditions.
Overtorque (08-15) / Undertorque (08-19) detection level settings depend on the control method:
(1)In V/f control or V/f+PG mode, detection is based on 100% of the inverter’s rated output current.
(2)In SLV or SV control mode, detection is based on 100% of the motor's rated torque.
Overtorque/undertorque detection signals can be output to multifunction digital output terminals (R1A—
R1C, DO1), configured using parameters 03-11 to 03-12 (Multifunction Digital Output Terminal Function
Selection) set to 12 or 25. Refer to the parameters in Figure 4.3.95.

- R1A
O O d
R1B
—Q O—( 03-11
R1C
d
- DO1
O O d
DOG 03-12
d

Figure 4.3.95 Overtorque/Undertorque detection signals using multifunction digital output terminals
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« Overtorque Detection Setting Example:

Inverter output current 4
(or motor output torque )

DEtect level 1(08-15)

10% hystersis

Figure 4.3.96 Overtorque Detection Operation

« Undertorque Detection Setting Example:

Inverter output current i
(‘or motor output torque )

Detect level 1(08-19)

~

/ width
> t
Overtorque
detection
signal > t
—> «— —> “«—
08-16 08-16

10% hystersis
width

Undertorque

detection
signal

08-20 08-20

Figure 4.3.97 Undertorque Detection Operation

08- 23

Grounding failure (GF) selection

Scope

[0]: Disabled
[1]: Enabled

Ground fault protection setting (08-23).

*  Adjust 08-23 to enable or disable ground fault protection.

08-23 = 0: Disables ground fault function.
= 1: Enables ground fault function.

* Iftheinverter’s leakage current approaches 50% of the rated output current and the ground fault function
is enabled (08-23), the digital operator will display the “GF Ground Fault” (GF) fault message. The fault
contact will activate, and the inverter will stop by free-run deceleration.
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08- 24 External fault operation selection
[0]: Deceleration stop

Scope [1]: Free-run stop

[2]: Continues operation

08- 25 External fault detection selection

[0]: Detection active immediately after power-on
[1]: Detection active only during operation
External Fault Operation Selection (08-24):

When multifunction terminal is set to 25 for external fault and this terminal receives a signal, the stop method
is determined by parameter 08-24. The stop options are as explained in parameter 07-09.

External Fault Detection Selection (08-25):

Parameter 08-25 determines under what conditions an external fault is detected.

(1) When 08-25 = 0 (detection active immediately after power-on), the inverter begins fault detection as soon
as it is powered on.

(2) When 08-25 = 1 (detection active only during operation), fault detection begins only while the inverter is
running.

Scope

08- 30 Safety function selection
[0]: Decelerates to stop
[1]: Free-run stop

When a digital multifunction terminal is set to 58 (Safety Function), the inverter will stop according to the
setting of 08-30 when the switch is opened.

Scope

08- 37 Cooling Fan Operation Selection
[0]: Starts when inverter is running
Scope [1]: Always on

[2]: Starts when temperature is high

08- 38 Fan close delay time
Scope [0~600] Sec

Fan Operation Selection (08-37):

(1) When 08-37 = 0 (fan starts during operation), the fan runs when the inverter operates. If the inverter
is stopped and remains so for longer than the fan delay time (08-38), the fan will turn off.

(2) When 08-37 = 1 (fan starts immediately after power-on), the fan runs as soon as the inverter is powered
on.

(3) When 08-37 = 2 (fan starts when temperature is high), the fan runs when the heat sink temperature
exceeds a preset internal threshold while the inverter is operating. Once the temperature drops or the
delay time (08-38) expires, the fan will shut off.

Note 1: When 08-37 = 0 (fan starts during operation), if the inverter is not running but the heat sink
temperature rises too high, the fan will automatically turn on to reduce the temperature.

08 - 35 Motor overheat fault selection
[0]: Disabled

[1]: Decelerates to stop

[2]: Free-run stop

[3]: Continues operation

08 - 36 PTC Input Filter Time

Scope

Scope [0.00~5.00]

08 - 39 Motor overheat protection delay time
Scope [1~300] Sec

08 - 42 PTC protection threshold

Scope [0.1~100]V

08-43 PTC reset threshold
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Scope [0.1~100]V
08 - 44 PTC warning threshold
Scope [0.1~100]V

Motor Overheat Protection Selection:
This function uses a Positive Temperature Coefficient (PTC) thermistor built into the motor
fan, which increases resistance with temperature, to protect the motor from overheating.
The PTC thermistor should be connected between terminal AI2 and GND, with a voltage-
dividing resistor R added, as shown in Figure 4.3.98 (b).

(1

()
3)

4)

)
(6)

(7

®)
©)

The inverter behavior in response to motor overheat is as follows:

08-35 = 0: Motor overheat fault is disabled.

08-35 = 1: Inverter decelerates to stop when motor overheats.

08-35 =2: Inverter performs a free-run stop when motor overheats.

08-35 = 3: Inverter continues running despite motor overheating until the “08-42 PTC
Protection Level” is reached, at which point it free-runs to stop.

When parameter 08-35 = 0, motor overheat protection is disabled.

When parameter 08-35 = 1 or 2 (stop operation when motor overheats), and motor
temperature increases such that the AI2 voltage level exceeds the value set in [08-44
PTC Warning Level], and the delay time set in parameter 08-39 has elapsed, the motor
overheat protection activates. The digital operator displays the fault message “OH4
Motor overheat,” and the motor either decelerates to a stop (08-35 = 1) or performs a
free-run stop (08-35 =2).

When parameter 08-35 = 3 (continue operation when motor overheats), and the AI2
voltage level exceeds the [08-44 PTC Warning Level], the digital operator displays
“OH3 Motor Temp Warning,” and the motor continues running. If the AI2 level exceeds
[08-42 PTC Protection Level] and the delay time set in 08-39 has elapsed, overheat
protection activates and the operator displays “OH4 Motor overheat,” after which the
motor performs a free-run stop.

When parameter 08-35 = 1, 2, or 3, the fault “OH4 Motor overheat” can be cleared
once the AI2 voltage level drops below [08-43 PTC Reset Level].

External PTC Thermistor Characteristics (per British Standards):

In the motor overheat protection diagram shown in Figure 4.3.98, the reference
temperature (Tr) is 150°C for Class F insulation and 180°C for Class H insulation.

Tr — 5°C: RTS 550Q. Input the RT value into Equation (1) to calculate the
corresponding voltage value for [08-43 PTC Reset Level].

Tr + 5°C: RT=21330Q. Input the RT value into Equation (1) to calculate the
corresponding voltage value for [08-42 PTC Protection Level].

For PTC thermistors of different specifications, the reference values for parameters 08-
42 and 08-43 can be calculated using Equation (1).

V —10x R, /1200

R+ (R, 1/200) ().

Please follow the PTC level setting rule below to avoid parameter configuration errors.
[08-43 PTC Reset Level] must be less than [08-42 PTC Protection Level].
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Resistance
(ohms)
A

Class F
150°C

1330

550

Class H
180°C

|

l

I

| V.01.ta ge

divider
resistorR
PTC thermisto

Tr - Tr+5

Tr
Tr: Temperature threshold
value

(a) PTC Thermistor
Characteristics

» Temperature

TN

+10V

AI2
200KQ

GND

= Internal
circuit

(b) PTC Thermistor

Connections

Figure 4.3.98 (a) Positive temperature coefficient (PTC) thermistor resistance vs. temperature characteristics; (b)
Terminal wiring diagram

08 - 46 Temperature Reached Level
Scope [0~254] °C

08 -47 Temperature Reset Level
Scope [0~254] °C

Note: The maximum value of 08-47 is limited by the value set in 08-46.

Inverter Temperature Trigger and Reset Level Selection
*  When parameter 03-11 is set to [59]:
*  08-46: When inverter temperature exceeds 08-46, the relay activates.

*  08-47: When output current is < 08-47, the relay signal switches from ON to OFF.
Timing Diagram Below:

T(O)

08-46

Inverter
temperature

|
|
0847/~ -
|
|
|
|
I
|
|
|
|
|
|

03-11
Relay

Figure 4.3.99 Inverter Temperature Trigger and Reset Detection

ON
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08 - 48 Fire mode selection

[0]: Disabled
[1]: Enabled

Scope

08 - 49 Fire mode digital input type
[0]: Reset by Power-off
[1]: Reset by Terminal Removal

Scope

08 - 50 Fire mode digital terminal status
[xxx0b]: S6 A-contact

Scope [xxx1b]: S6 B-contact

08 - 51 Fire mode motor rotation speed selection
[0]: Fire Mode Speed

Scope [1]:PID Frequency Command
[2]:AI2 Frequency Command

08 - 52 Fire mode motor rotation speed

Scope [0.00~100.00] %

08 - 59 Fire mode motor direction
[0]: Forward

Scope

[1]: Reverse

08 - 60 Fire mode password
Scope {00000 ~ 655341

Fire Mode Selection (08-48):

. Adjust parameter 08-48 to enable or disable fire mode.

08-48 = 0: Fire mode disabled.

08-48 = 1: Fire mode enabled.

. When fire mode is enabled, terminal S6 is automatically designated as the digital input source for fire
mode command (DI Function 47). Once this DI is triggered, fire mode is activated. Regardless of
whether the inverter is stopped or running, the normal frequency source will be overridden by the fire
mode frequency source, and the inverter will operate and output frequency accordingly. The panel will
simultaneously display “FIRE”. Certain faults (see Table 4.3.35) will be masked and will not cause the
inverter to stop. Except for fire mode input (DI Function 47) and external overload input (DI Function
69), all other digital inputs (DI) will be ignored. During this state, only parameter reading is allowed
via communication and panel; all parameter write commands will be ignored.

Fire Mode Reset Method (08-49):

. Adjust parameter 08-49 to set the digital input type for fire mode reset.

08-49 = 0: Reset by power-off.

. Reset method: Power off, remove the external trigger signal, then power on to reset.
08-49 = 1: Reset by terminal removal.
. Reset method: No power-off required. Remove the external trigger signal and the inverter will return to

normal mode. The fire mode frequency source will no longer override the normal frequency source.

Table 4.3.32 Faults masked during fire mode activation
0x2521H |Fault Descriptions

4 OHI1 (Heat sink overheat)
5 OL1 (Motor overload)
6 OL2 (Frequency converter overload)

7 OT (Over-torque)
25 FB (PID feedback signal error)
26 Keypad Removed

28 CE (Communication error)

46 OH4 (Motor overheat)
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0x2521H |Fault Descriptions
49 MtrSw (DI Motor Switch Fault)
58 PF (Protection fault)

! Danger:

Fire Mode: This mode is designed to ensure uninterrupted operation of the inverter. When this mode is enabled,
most errors and warnings will not stop the inverter, to ensure maximum operational reliability and allow
people to evacuate in a smoke-free environment. The inverter will attempt to operate until it is irreparably
damaged. If the inverter is set to fire mode, the manufacturer assumes no responsibility for any resulting faults,
errors, personal injuries, or damage to the inverter, its components, or any other property.

Fire Mode Digital Input Terminal State (08-50):

. Usually when using external terminals, switches need to be connected. There are different types of
switches, including normally off switches and normally on switches, so pay attention when selecting
because the working status of the two types of switches are different. This parameter determines whether
normally open switch or normally closed switch input is required.

Each bit of parameter 08-50 represents the following:
08-50 = 0 0 0 0 0: Indicates normally open switch
s6 = 1: Indicates normally closed switch
User selects the type of switch input required
Note: Before configuring terminals for normally open/closed switches, set 08-48 = 0 to disable fire mode.
Otherwise, unexpected motor operation from external terminal commands may cause injury.

Fire Mode Motor Speed Source Selection (08-51):

. Adjust parameter 08-51 to select the frequency reference for fire mode motor speed.

08-51 = 0: Frequency reference is based on parameter 08-52 (Fire Mode Motor Speed Setting).

. Set the speed as a percentage of the maximum frequency (parameter 01-02). When 08-52 = 100%, the
inverter outputs its maximum frequency.

08-51 = 1: PID controller source.

. The frequency reference is based on the PID controller’s output frequency command. When fire mode
is activated, the PID controller’s response can be adjusted using 10-47 Proportional Gain 3 (P), 10-48
Integral Time 3 (1), and 10-49 Derivative Time 3 (D).

Refer to Group 10 for related PID controller settings.

08-51 = 2: AI2 analog input source.

. The frequency reference is based on analog input AI2. Input specification is defined in parameter 04-
00 (default: 420 mA).

Fire Mode Motor Direction (08-59):

. Once fire mode is activated, the motor will run in the direction specified by parameter 08-59. This
setting takes priority over the keypad and digital input terminals.

Fire Mode Password (08-60):

. When fire mode is enabled, users can configure a password in parameter 08-60. For password setup and
removal, refer to parameter 13-07 in Group 13. To prevent unintentional modification of fire mode
parameters, once a password is set in 08-60 (> 0), only parameters 08-48 to 08-60 will be visible and
they will be read-only.

Note: Only one password can be set at a time—either 08-60 (Fire Mode Password) or 13-07 (General

Parameter Password), not both.
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08 - 53 Fire Mode PID Feedback Loss Detection Level

Scope [0~100] %

08 - 54 Fire mode PID disconnection delay

Scope [0.0~10.0] Sec

08 - 55 Fire mode PID disconnection action selection
[0]: Current speed

Scope [1]: Fire mode speed (08-52)

[2]: Motor 1 maximum frequency (01-02)
When parameter 08-51 (Fire Mode Motor Speed Source Selection) is set to PID controller source, the PID
feedback loss detection function will be automatically enabled, and settings 08-53 to 08-55 will be displayed.

Fire Mode PID Feedback Loss Action Selection (08-55):

08-55 = 0: The frequency reference is held at the PID controller's last output frequency at the moment of
signal loss.

08-55 = 1: Frequency reference is based on parameter 08-52 (Fire Mode Motor Speed Setting).

08-55 = 2: The frequency reference switches to the maximum frequency set in 01-02 (Motor 1 Maximum
Frequency).

If the PID feedback value drops below the level set in 08-53 (Fire Mode PID Feedback Loss Detection Level)
and remains below this level for longer than the time set in 08-54 (Fire Mode PID Feedback Loss Delay), the
inverter will continue to operate but the frequency reference will switch from the PID controller to the 08-55
setting. The output frequency will not fall below the value set in 08-52.

Refer to the timing chart below:

Feedback
value *
08-53
> ¢
FBL detection
>
0
D — <
08-54 08-54

Figure 4.3.100 PID Feedback Loss Detection

Note: If no feedback signal is present and the detection level is also set to 0%, feedback loss detection will not be
triggered.
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08 — 56 Fire Mode AI2 Signal Loss Detection Level

Scope [0~100] %
08 - 57 Fire Mode AI2 Signal Loss Delay
Scope [0.0~10.0] Sec

08 - 58 Fire Mode AI2 Signal Loss Action Selection

[0]: Current speed
Scope [1]: Fire mode speed (08-52)
[2]: Motor 1 maximum frequency (01-02)

When parameter 08-51 (Fire Mode Motor Speed Source Selection) is set to analog input AI2, the AI2 signal
loss detection function will be automatically enabled, and settings 08-56 to 08-58 will be displayed.

Fire Mode AI2 Signal Loss Action Selection (08-58):

08-58 = 0: The frequency reference is held at the last output frequency of AI2 when the signal was lost.
08-58 = 1: Frequency reference is based on parameter 08-52 (Fire Mode Motor Speed Setting).

08-58 = 2: The frequency reference switches to the maximum frequency set in 01-02 (Motor 1 Maximum
Frequency).

If the analog command source AI2 drops below the value set in 08-56 (Fire Mode AI2 Signal Loss Detection
Level) within a 360 ms interval, the frequency reference is considered lost.

If the condition persists beyond the time set in 08-57 (Fire Mode AI2 Signal Loss Delay), the analog command
source AlI2 will continue to be compared with the previously sampled value recorded within the 360 ms
window. Once frequency loss is confirmed, the inverter will operate based on the frequency reference set in
08-58.

Explanation of Frequency Loss Function:
When the inverter is operating and the selected analog command source AI2 signal disappears, the inverter
responds according to the setting in 08-58.

The following diagram illustrates the behavior of the analog frequency command AI2 during frequency loss:

By Al2
Setting

Frequency
Command

—!
360ms

08-57

| |
| |

| |

| |

Al2 Loss Detection : '
|

| |

L |

Figure 4.3.101 AI2 Frequency Reference Loss Operation
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08 - 61 Capacitor maintenance setting
Scope [0]: Disabled

P [1]: Enabled
08 - 65 Cooling fan maintenance setting
Scope [0~9999]
08 - 66 IGBT maintenance setting
Scope [0~150]

08-61 = 1: Enables capacitor lifespan monitoring.

08-65 Cooling Fan Maintenance Setting (Expected Fan Lifetime): Set the value (in units of 10 hours) to begin
accumulating the inverter cooling fan’s operating time.

Note: If 08-65 is set to 5000, the fan maintenance time will be calculated as 50,000 hours. The accumulated
cooling fan runtime can be checked via monitoring parameter 13-51.

08-66 IGBT Maintenance Setting (Expected IGBT Lifetime): Set the expected maintenance threshold for the
IGBT as a percentage value. 100% corresponds to 99,999 hours. The accumulated IGBT operating time can
be checked via monitoring parameter 13-53.

Note: After replacing components or the inverter itself, be sure to restore factory settings. Failure to do so will
result in continued lifespan tracking from the previous component, and the new component’s lifespan will not
be monitored correctly.
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09 — Communication Function Group

09- 00 Inverter communication station
Scope [1~31]
09- 01 Communication mode selection

[0] MODBUS
[3] PUMP Parallel Communication
09- 02 Serial Transmission Speed Setting (bps)

Scope

(0] 1200 (3] 9600
Scope (1] 2400 [4] 19200

(2] 4800 [5]) 38400
09- 03 Stop bit selection

[0] 1 stop bit
[1] 2 stop bit
09- 04 Parity bit selection
[0] No parity

Scope

Scope [1] Even parity
[2] Odd parity
09- 05 Communication data bit selection

[0] 8 data bits

[1] 7 data bits

09- 06 Communication abnormality detection time
Scope [0.0~25.5] Sec

09- 07 Fault stop selection

[0] Decelerates to stop using deceleration time 1 after communication failure
[1] Free-run stop after communication failure

Scope

Scope [2] Decelerates to stop using deceleration time 2 after communication failure
[3] Continues operation after communication failure

09- 08 Communication fault tolerance count

Scope [1~20] times

09- 09 Wait time

Scope [5~65] mSec

PUMP Parallel Communication Protocol

(Refer to Group 23 for related details)

The inverter includes a built-in Modbus (RS-485) communication port with an RJ45 connector, which

can be used to monitor the inverter status, and to read and set parameters.

Modbus communication enables the following operations, regardless of the settings for 00-05

(Reference Frequency Selection) and 00-02 (Run Command Selection):

— Monitor operating status from a controller (PLC).

— Set and read parameters (Note: Avoid continuous and frequent parameter writing via communication
to prevent EEPROM damage).

— Input multifunction commands.

The Modbus (RS-485) communication specifications are as follows:
Table 4.3.33 Modbus (RS-485) Communication Specifications

Item Specifications
Interface RS-485
Comrg;z;ecatlon Asynchronous (Start-Stop Synchronization)
Selectable Baud Rates: 1200, 2400, 4800, 9600, 19200, and 38400 bps
Communication Data Length: Fixed at 8 bits
Parameters Parity Bit: Select no parity, even parity, or odd parity.

Stop Bit: Fixed at 1 bit
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Item Specifications

Communication Modbus (supports both RTU and ASCII modes)
protocols

Number of Inverters | Up to 31 units.

For further details on Modbus communication, including supported function codes and related register
addresses, please refer to Section CH4.5 Modbus Communication Protocol Description.
¢ Communication Setup with Controller
(1) Turn off the power supply and connect the communication cable between the controller and the
inverter.
(2) Turn on the power supply.
(3) Use the digital operator to configure the desired communication parameters (parameter [09-00]).
(4) Turn off the power supply again and confirm that the digital operator display is completely off.
(5) Turn the power supply back on.
(6) Begin communication with the controller.

* Modbus (485) Communication Architecture

(1) Modbus communication setup involves one master controller (e.g., PLC) and up to 31 slave inverters
in a serial communication network.

(2) The master controller connects directly to the inverter via the RS-485 interface. If the master
controller does not have an RS-485 port, an RS-232 to RS-485 converter is required to connect the
master controller to the inverter units.

(3) Modbus can control up to 31 inverters using the standard Modbus communication protocol.
- Parameter Definitions:
(1) Inverter Station Address (09-00).
- Sets the communication address of the inverter, with settable range from 1 - 31.
(2) RS-485 Communication Baud Rate Setting (09-02).
- 09-02 = 0: 1200 bps
= 1: 2400 bps
=2:4800 bps
=3:9600 bps
=4:19200 bps
=5:38400 bps
(3) RS-485 Communication Parity Bit Selection (Parameters (09-03, 09-04).

‘09-03 =0 : 1 stop bit
=1 : 2 stop bits
-09-04 = 0 : No parity.
=1 : even parity.
=2 : odd parity.
(4) Communication Data Bit Selection (09-05).
-09-05 =0 : 8 bits data

=1 : 7 bits data
(5) RS-485 Communication Error Detection Time (09-06).

(6) RS-485 Communication Fault Stop Selection (09-07).
= (: Decelerate to stop using deceleration time 00-15
= 1: Free-run stop
= 2: Decelerate to stop using deceleration time 00-26 (emergency stop time)
= 3: Continue running (displays a warning only; stops only when Stop key is pressed)

(7) Communication Fault Tolerance Count (09-08).
The communication error message will only be displayed when the number of communication
errors exceeds the value set in parameter (09-08).

(8) Inverter Transmission Wait Time (09-09).

Sets the response wait time (refer to Figure 4.3.102). If a response is not received after a
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command is sent, additional time may be required to switch from receive mode to transmit
mode. This delay can be adjusted by setting 09-09.

Master to Inverter Inverter to Master
Command Message Response Message
> t
L 09-09 setting
24 bits long

Figure 4.3.102 Message Timing Window

09- 11 Bluetooth communication selection

[0]: Disabled

Scope [1]: Enabled

®  To enable Bluetooth communication, set inverter parameter 09-11 = 1 (Enabled). Afterward,
even after power cycling, the inverter will automatically default to Bluetooth communication
mode.

Refer to the figure below:

FAULT FWD REV

Bluetooth

To disable Bluetooth communication, press the DSP/FUN button at the top right to
switch to the parameter page and turn off the Bluetooth function.

® The Bluetooth app can be found by searching BT DriveLink in any app store.

09-15 Communication expansion card selection (Framel has no communication expansion card)

[0] Communication expansion card / PG Card : Both Invalid

Scope | [1]Communication expansion card :Valid
[2] IN7-PG L Card: Valid

e Ifno expansion card is connected, set 09-15 = 0.
e Ifa communication card is connected externally, set 09-15=1.
e Ifa PG card(JN7-PG-L)is connected externally, set 09-15 = 2.
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10 — PID Function Group

10- 00 PID target value source setting
[0] Assigned by PUMP function target (see | [4] Assigned via parameter 10-02
Group 23) [5] Reserved
Scope [1] Assigned via All [6] Assigned via frequency command
[2] Assigned via AI2 (00-05)
[3] Assigned via pulse input [8] Assigned via panel VR

When 10-00=0, this must be used in combination with 23-00=1 or 2 to activate PUMP function selection.
Use parameter 23- 02 to set the working pressure, which acts as the PID target value.

When 10-00 = 1 or 2, the PID target can be assigned through an analog input terminal. The signal is
linearly scaled—for example, 0~10V corresponds to a 0~100% target. If 2V is applied, it represents a
20% target value.

When 10-00 =3, the PID target is a pulse input. The scaling and filtering of the pulse input are configured
using related parameters from 03-30 (Pulse Input Scaling) to 03-34 (Pulse Input Filter Time).

For general PID applications, set 10-00 = 4 and use parameter 10-02 to configure the PID target value.
When 10-00 = 4, in addition to entering the percentage target via 10-02 (PID Target Value), you can
monitor and adjust it from the main screen via parameter 12-38. The maximum target value can be set
using 10-33 (PID Feedback Maximum Value). Decimal precision is determined by 10-34 (PID Decimal
Width), and the display unit is defined by 10-35 (PID Unit).

If 10-33 =999, 10-34 =1, and 10-35 =3, and 10-02 is set to 10%, then the monitored value on the main
screen (12-38) will display 9.9 PSI. Alternatively, the value can be edited directly through 12-38, but the
maximum displayable value will be limited to 99.9 PSI (as constrained by the setting in 10-33).

When 10-00 = 6, the current frequency command (main frequency reference) will be proportionally
mapped to the PID target.

When 10-00 = 8, the Keypad VR can be used to map its signal directly to the PID target.

10- 01 PID feedback value source setting

[1] Assigned via AIl

Scope [2] Assigned via AI2

[3] Assigned via pulse input

Note: 10-00 and 10-01 cannot be assigned the same source. If the same value is set, the panel will
display SE05.
10- 02 PID target value

Scope [0.00~100.00] %
10- 03 PID control mode

[x0xxb] PID controls based on error value (D

[xxx0b] PID disabled control)
Scope [xxx1b] PID enabled [x1xxb] PID controls based on feedback value (D
P [xx0xb] PID with positive action control)

[xx1xb] PID with negative action [0xxxb] PID output only

[1xxxb]: PID output + frequency command

PID Target Source Setting (10-00) / PID Feedback Source Setting (10-01)

When using A2 as the PID target or feedback input, ensure that parameter [04-00] matches the required
input type (0 V~10 V or 4 mA~20 mA). Also, switch SW2 (for standard models H & C type) or SW4 (for
advanced models E & G type) on the control board to the appropriate input type (V or I). Please refer to the
inverter wiring diagram for details.

PID Control Mode (10-03)

. When 10-03 is set to xxx0b, PID is disabled; when set to xxx1b, PID is enabled. The LCD operator will
automatically switch: 16-00 (main screen) changes to PID Target Value (12-38); 16-01 (sub-monitor 1)
changes to PID Feedback Value (12-39); 16-02 (sub-monitor 2) changes to Output Frequency (12-17).
If the setting is invalid, the display will automatically revert to showing the frequency command as the

main screen.
When 10-03 is set to xx0xb, PID output is forward; when set to xx1xb, PID output is reversed. When
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PID output is set to reversed, if the PID input is negative, the PID output frequency increases. Conversely,
when PID output is set to forward and the PID input is negative, the PID output frequency decreases.
When 10-03 is set to x1xxb, the PID operates with derivative control based on the feedback value; when
set to x0xxb, it performs standard PID control. See Figures 4.3.78 and 4.3.79 for detailed explanations.
When set to Oxxxb, the PID output alone determines the frequency, with 100% corresponding to the
frequency set in parameter 01-02. When set to 1xxxb, the PID output is combined with the frequency
command. At the start of operation, the output adds a percentage of the main frequency command (as
selected by 00-05/00-06), and PID control begins thereafter.

10- 04 Feedback gain 10-14 PID integral limit

Scope [0.01~10.00] Scope [0.0~100.0] %

10- 05 Proportional gain (P) 10-23 PID Limits

Scope [0.00~10.00] Scope [0.00~100.0] %

10- 06 Integral time (I) 10-24 PID output gain

Scope [0.0~100.0] Sec Scope [0.0~25.0]

10- 07 Derivative time (D) 10-25 PID reverse output selection
Scope {0.00~10.00] Sec Scope {(1)} EZ:ZEZ gﬁgﬁ: Zﬁg:&ﬁwed
a0 DB vl s E({Ic)ef;l;f‘[ei:)n/deceleration time
Scope [-100~100] % Scope [0.0~25.5] Sec

10-10 PID First Delay Time

Scope [0.00~10.00] %

‘Using PID Control ‘

The PID control function, consisting of Proportional (P), Integral (I), and Derivative (D), is used to reduce
the error between the target command and the actual feedback value.

\PID Control Operation

The characteristics of PID control are outlined below:

- P Control: The error between the input command (target value) and the actual control value (feedback
value). This error is amplified by a configurable gain (P) to reduce system error. Even with increased
gain, the system may still become unstable.

- I Control: This control integrates the proportional gain (P) over time, allowing higher gain to be applied
to smaller errors. Increasing the integral time (I) reduces system responsiveness.

- D Control: This control works in contrast to integral control by applying the error signal to derivative
control to increase system response speed. Be aware that using this function may easily lead to system
instability and must be adjusted with care.

- PID Control: By combining the best characteristics of P, I, and D control, system performance can be
optimized.
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Refer to Figure 4.3.103 PID Control Operation.

DeviationT .t
A PID Control
__— | Control
Control
P Control
> t

Figure 4.3.103 PID Control Operation

\Types of PID Controllersl

The inverter supports two types of PID control:
(a) Feedback-Derivative PID Control (when 10-03 = x1xxb)
In feedback-derivative PID control, the feedback value is differentiated. By adjusting the target value
and the control logic, different responses can be achieved. PID parameters should be carefully tuned
to maintain system stability. Refer to Figure 4.3.104 Feedback-Derivative PID Control.

+

+
Target _
value » ( ) ’ P '

- A

+ Controlled process

A

Feedback value

Figure 4.3.104 Feedback-Derivative PID Control

(b) Basic PID Control (when 10-03 = x0xxb)
This is the standard form of PID control. Refer to Figure 4.3.105 Basic PID Control.

Target + +

value '—>O_> P =O—> Controlled process

- A + 4AA

A

\

Feedback value
Figure 4.3.105 Basic PID Control
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- PID Input Method:
To enable PID control, configure parameter 10-03 along with PID target value (10-00) and PID feedback
value (10-01).
(1) PID Target Value Input Method:
- Select the input method for the PID target value using parameter 10-00 from the following options:
- 10-00 = 1: Analog input All (default)
= 2: Analog input AI2
= 3: Pulse input
=4: Assigned via 10-02
= 6: Frequency command (00-05)

(2) PID Feedback Value Input Method:
- Select the input method for the PID feedback value using parameter 10-01:
-10-01 = 1: Analog input AIl
= 2: Analog input AI2
= 3: Pulse input

‘ Al1 } (O

10-00=1
‘ Al 2 } ( o
10-00=2
‘ Pulse Input } ( O
10-00=3
PID Setpoint
‘ 10-02 setting } ( o
10-00=4 < TPIDt >
arge
SFS_ " o
|
Freq Command (00-05) }—c(oi 10-26 —0—0 I/Zrl%zt
10-00=6

PID Feedback
‘ Al o—
Lﬂ :I:
. PID feedback display
‘ o %1:2 -2l unit conversion

O
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
}
|

‘ Pulse Input }—6 e} b Fe\?:mck

10-01=3 }

Figure 4.3.106 PID Input Method
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|PID Control Configuration |
- PID Control Block Diagram

The following diagram illustrates the PID control block structure.

(Bias)

+200% Limit +

10-03=1xxxb

.+ (PID output gam)

i\PID=OFF:
I

+ | Frequency
N | Reference
10-03=0xxxb \ (Fref)
10-03=xx1xb
PID Output 10-25=1
PID=OFF -109%
1. 10-03=0 (PID Disabled)
2. during JOG mode
3. multi - function digital input
(03-00—03-07 setting = 29)
Freq Command (00-05)
10-23
Target 100%
Value +: N f T
) Prima
ol o 100% -100% ( delay)'y
002 : (I-Limit) (PID Limit)
10-00=3 | PID Input < Integral Reset
! (Deviation) 3 10-03=x1xxb (using Multi-function
10-02 O : (Feed_back 10-03=x0xxb Digital Input)
10-00=4 Gain)
Feedback |
Value
10-01

10-03=x1xxb

Figure 4.3.107 PID Control Block Diagram
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IPID Tuning Method |

- Use the following procedure to start PID control:
(1) Enable PID control (set 10-03 greater than “xxx0b”).
(2) Increase gain (10-05) as much as possible until just before oscillation occurs.
(3) Decrease integral time (10-06) as much as possible until just before oscillation occurs.
(4) Increase derivative time (10-07) as much as possible until just before oscillation occurs.

- The proportional (P), integral (I), and derivative (D) functions provide a usable system for closed-loop
control or for adjusting variables such as pressure or temperature. Adjustment is performed by
comparing the target and feedback values to generate an error signal.

- The polarity of PID output can be selected using parameter 10-03 (set to xx0xb for forward output, or
xx1xb for reverse output). When PID output is set to reversed, if the PID input is negative, the PID
output frequency increases. Conversely, when PID output is set to forward and the PID input is negative,
the PID output frequency decreases.

- PID feedback can be adjusted via parameter 10-04 (PID Feedback Gain), and through the analog input
gain and bias of the feedback source (AIl or AI2). In PID control, parameter 10-14 (PID Integral Limit)
is used to prevent excessive integral accumulation. When a sudden load change occurs, it may damage
the machine or cause motor stalling. In such cases, reducing the value of 10-14 speeds up inverter
response.

- Parameter 10-23 (PID Limit) prevents overshoot due to PID calculation, capping output at 100% of
maximum frequency.

- Parameter 10-10 (PID Output Low-Pass Filter Time Constant) prevents load resonance or lack of
stiffness during high-load resistance. If this occurs, increase the filter time beyond the resonance period.
To improve inverter response, decrease the setting. - Parameter 10-09 (PID Bias) adjusts PID
compensation. Increments are in 0.1% units.

- Parameter 10-24 (PID Output Gain) adjusts the compensation amount added to the frequency reference
from the PID output.

- When PID output is negative, parameter 10-25 (PID Reverse Output Selection) can reverse inverter
direction. However, if reverse output is disabled, PID output is limited to O.

- 10-26 (PID Target SFS) sets rise/fall time for adjusting the PID target value. Inverter
acceleration/deceleration is controlled by parameters 00-14~17 and 00-21~24. According to the settings
of 00-14~17 to 00-21~24, use PID control when load resonance or instability occurs. If this occurs,
reduce the acceleration/deceleration time (00-14~17 to 00-21~24) until the system stabilizes, and
maintain the necessary acceleration/deceleration time.

To disable this function, configure one of the multifunction digital inputs 03-00~03-07 to 36 (Disable
PID Target SFS).

|PID Fine Tuningl

- All PID control parameters are interrelated and must be adjusted to appropriate values. Use the
following procedure to tune the system to a more stable state.

(1) Increase or decrease the proportional (P) gain until output fluctuation is minimized.

(2) Increasing the integral (I) time, like increasing the proportional gain, reduces system stability.
Therefore, the integral time should be adjusted to match the maximum usable proportional gain
without compromising system stability. However, increasing the integral time will also increase
system response time.

(3) If deemed necessary, the derivative (D) time or the inverter acceleration/deceleration time can be
adjusted to reduce overshoot during startup.
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- Individual PID control parameters can be fine-tuned as follows:

(1) Reduce overshoot

Output Before

A e

After If overshoot occurs, shorten the derivative time (D) and lengthen
the integral time (I).
>

(2) Stabilize control
Output After

A e

Before To stabilize the system quickly when overshoot occurs, shorten
the integral time (I) and lengthen the derivative time (D).

v
~

(3) Reduce long-period oscillation
Output Before

A

After If periodic oscillation occurs, adjusting the integral time (I) can
effectively reduce long-period oscillation.

>

(4) Reduce short-period oscillation
Output Before

A
"""""""""" AL If short-period oscillation occurs, adjust both derivative (D) and

proportional (P) gain to improve the response.
After The derivative (D) and proportional (P) gains can be adjusted
simultaneously to improve performance.

v
~
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10-11 PID feedback disconnection detection

[0]: Disabled
Scope [1]: Warning

[2]: Fault
10-12 PID feedback disconnection detection threshold
Scope [0~100] %
10-13 PID feedback disconnection detection time
Scope [0.0~10.0] Sec

The PID control function provides a closed-loop control system. If the PID feedback is disconnected,
the inverter output frequency may rise to the maximum frequency. Therefore, when using PID control,
ensure the feedback disconnection detection feature is enabled.

If parameter 10-11 (PID Feedback Disconnection Detection Option) is set to 1, and the feedback signal
drops below the value set in 10-12 (Detection Threshold) for longer than the time set in 10-13 (Detection
Time), a warning message "Pb" will appear on the digital operator, and the inverter will continue
running.

If parameter 10-11 = 2, a feedback disconnection fault message "Fb" will be displayed, the fault relay
will activate, and the inverter will stop running.

Refer to the operation timing diagram in Figure 4.3.108.

Feedback

A
value 4

10-12

FBL detectio

A\
~

tl

10-13 10-13

Figure 4.3.108 PID Feedback Loss Detection
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10-17 *PID sleep start frequency 10-20 PID wake-up delay time

Scope [0.00~599.00)] Hz Scope [0.0~255.5] Sec
10-18 PID sleep delay time 10-29 PID sleep selection

[0]: Disabled
Scope [0.0~255.5] Sec Scope [1]: Enabled

[2]: Controlled via DI

PID forced sleep frequency
operation selection

[0]: Disabled

[1]: Enabled

10-19 *PID wake-up start frequency 10-40

Scope [0.00~599.00] Hz Scope

*: (When the maximum output frequency of the motor exceeds 300Hz, the frequency resolution is 0.1Hz)

. Parameter 10-17 defines the sleep start frequency for general PID and is not shared with parameter 23-
10 (Constant Pressure Sleep Frequency) used by the PUMP function.
To improve energy efficiency, the PID sleep/wake function allows the motor to automatically start or stop
Refer to Figure 4.3.109 PID Sleep/Wake Operation:

Soft Start

Freq Referenc;eo &PID:OFF f

0 Output
Target + PID R p
Value © Q m Fref o0 Sleep/Wake- up Frequency
- (Fref) N function PID=ON t (Fout)

Feedback
Value O 10-40=1 PID

Sleep compen
Frequency
/Wake- up

function

10-29=0

~
N

i 10-29=1 or 2

(a) PID Control Block Diagram

Output
Frequency
A

Frequency Reference \/
(Fref)
Wake- up A \/ \
Frequency K

(10-19) \ Output Frequency (Fout)
|
|
Sleep }
Frequency }
I
|
|

(10-17) /
t
>,
sleep delay time wake up delay time
(10-18) (10-20)
(b) PID Sleep/Wake Timing Diagram
Output
Frequency
Frequency Reference \/
(Fref)
Wake- up A \/ \
f{gﬂuge)ncy 0 Output Frequency (Fout)
|
Sleep }
Frequency |}~ > L
(10-17) |
|
+ t
>,
sleep delay time wake up delay time
(10-18) (10-20)

(c) PID Sleep Compensation Frequency / Wake Timing Diagram

Figure 4.3.109 PID Sleep/Wake Operation
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If 10-40 = 0 (as shown in diagram b), when the output frequency (Fout) drops below the sleep
frequency set in 10-17, the PID sleep mode timer starts. The output frequency follows the reference
frequency (Fref) and decreases until it reaches the minimum frequency set in 01-08 (Fmin). After
the delay time set in 10-18 (PID Sleep Delay Time) is reached, the inverter motor will gradually
decelerate to a stop, and the inverter will enter sleep mode.

If parameter 10-40 = 1 (as shown in diagram c), when the output frequency (Fout) drops below the
PID sleep frequency set in 10-17, the PID sleep mode timer will activate. The output frequency will
follow the reference frequency (Fref) and decrease until it reaches the minimum output frequency
(Fmin) set in 01-08. Once the delay time set in 10-18 (PID Sleep Delay Time) elapses, the motor
will ramp up to the sleep frequency defined in 10-17. (This is used in applications requiring a fixed
frequency.)

When the inverter enters sleep mode and stops the motor, the PID control function remains active.
When the reference frequency increases and exceeds the wake frequency set in 10-19, and the delay

time set in 10-20 elapses, the inverter motor will restart and ramp up to the reference frequency.

Example: If wake frequency < sleep frequency: startup will follow the sleep frequency; sleep will follow

the wake frequency.
If wake frequency > sleep frequency: startup will follow the wake frequency; sleep will follow
the sleep frequency.

Ex Sleep is only valid in the forward direction. If 10-25 = 1 (Allow Reverse Output), sleep must be
disabled.

+ 10-00 and 10-01 cannot be set to the same source. If the same value is assigned, the panel will display
the “SE05” PID Selection Error message.

- If PID sleep is enabled or set via DI (10-29 =1 or 2), and PID Reverse Output Selection (10-25) is set
to 1 (Allow Reverse Output), the panel will display the “SE05” PID Selection Error message.

- If PID sleep is enabled or set via DI (10-29 = 1 or 2), and PID Control Mode 10-03 = 1xxxb (PID Output
+ Frequency Command), the panel will display the “SE05” PID Selection Error message.

- Use parameter 10-29 to enable/disable the PID sleep function.

10-29 = 0: PID sleep function (sleep mode) is disabled.

= 1: PID sleep behavior is controlled by parameters 10-17 and 10-18 as described above.
= 2: PID sleep mode is triggered via a multifunction digital input.

10-22

PID1/PID2 frequency switching point

Scope

[0.00~599.00]

If output frequency > 10-22, PID1 (10-05~10-07) is used.
If output frequency < 10-22, PID2 (10-36~10-38) is used.
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10-27 PID feedback display bias voltage
Scope [0~9999]

- PID feedback value can be monitored via parameters. The display unit can be configured using 10-27
(PID Feedback Display Offset) and 10-33 (PID Feedback Maximum Value).

- For example, a 0—10V or 4-20mA feedback signal can be displayed as pressure. Use parameter 10-27
to set the baseline offset level for OV or 4mA, and parameter 10-33 to define the corresponding value
at 10V or 20mA.

- Refer to Figure 4.3.110 for display unit conversion.

Display unit
A
10-33
10-27
» Feedback signal
ov 1ov
(4mA) (20mA)

Figure 4.3.110 Display Unit Conversion

Example: Feedback signal: 0V = 0% = 1.0 PSI
10V =100% = 20.0 PSI
Parameter settings: 10-27 = 10 (0% feedback value)
10-33 =200 (100% feedback value)

10-30 PID target upper limit 10-31 PID target lower limit
Scope [0~100] % Scope [0~100] %
The PID target value is constrained within the upper and lower limits set by these parameters.
10-33 | PID feedback 10-34 | PID decimal width | 10-35 | PID unit
maximum value
Scope [1~10000] Scope [0~4] Scope [0~24]

When 10-33Feedback Maximum Value is set, it becomes the 100% reference value for parameter 10-02.
When 10-34 (PID Decimal Width) is set, it allows users to configure how values are displayed in decimal
format. For example, setting it to 1 will display one decimal place (XXX.X), while setting it to 2 will
display two decimal places (XX.XX).

Parameter 10-35 (PID Unit) can be set according to user needs.

Note: When switching PID modes using the LED operator, 10-33 must be set to a value less than 1000 and
10-34 must be set to 1; otherwise, an “SE05” PID Setting Error will occur.

10- 39 PID Disconnection Output Frequency Setting
Scope [0.00~599.00] Hz

When a PID feedback disconnection warning occurs, the frequency command will follow the value set in 10-
39 (PID Disconnection Output Frequency Setting). Once the disconnection warning is cleared, PID control
resumes as normal.

*: When the motor’s maximum output frequency exceeds 300 Hz, the frequency resolution is 0.1 Hz.
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10- 08 All frequency limit 10- 16 PID change scale

Scope [0.00~599.00]) Hz Scope [0~100]

10- 15 PID change mode 10- 41 PID mode switch
[0]: Standard PID

Scope [0~2] Scope [1]: D-type PID

Signal Input Type and Processing:
When parameter 10-41 is set to 1 (D-type PID), external input signals can be proportionally converted, so that
their minimum and maximum values correspond to the desired speed limits.

Corrected Signal Control Diagram:

Maximum

frequency —’

(01-02)

Parameters 00-05
Frequency source
superposition selection

Parameters 00-05 Frequency source
selection

)
Parameters 10-16 Adjust ratio —————p

PID command ————p |
PID feedback ————Jp»
Figure 4.3.111 Corrected Signal Control Diagram for Input Signals

‘ > Speed

' command

Use the following procedure to activate D-type PID control:
(1) 10-03: Set PID Control Mode to 1001b.
(2) 10-00: Set PID Target Source to 4 (set via 10-02).
(3) 10-01: Set PID Feedback Source to 2 (Al2).
(4) 00-05: Set Primary Frequency Command Source to 1 (external analog input AI1).
(5) 10-29: Set PID Sleep Selection to 0 (disabled).
» The maximum frequency is limited by parameter 10-08.
- Whether reverse is allowed is determined by parameter 10-25 (Reverse Output Restriction).
+ Whether to superimpose the frequency source from 00-05 depends on the most significant bit of the
value set in 10-03.
- PID controller responsiveness can be adjusted using 10-36: PID2 Proportional Gain; 10-37: PID2
Integral Time; 10-38: PID2 Derivative Time.
* When parameter 10-15 (PID Variation Mode) is set to 1 (Proportional), the PID correction multiplier is
calculated by multiplying the ratio of the Maximum Frequency (01-02) to the Base Frequency (01-12)
by the frequency from the source defined in 00-05, and then multiplying the result by 10-16 (PID Scaling
Factor).
* When parameter 10-15 (PID Variation Mode) is set to 0 (Direct), the correction multiplier for PID is
calculated by multiplying parameter 10-16 (PID Scaling Factor) by the Maximum Frequency (01-02).

10- 47 Proportional gain 3 10- 48 Tntegrall tims 3 (I) 10- 49 Derivative time 3
®) D)
Scope [0.00~10.00] Scope [0.0~100.0] Sec | Scope [0.00~10.00] Sec

For descriptions of Fire Mode PID functions, please refer to the Fire Mode features in Group 08.
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11 — Auxiliary Function Group

11- 00 Motor direction locking command
[0]: Forward and reverse allowed
Scope [1]: Forward only
[2]: Reverse only

If the motor rotation direction is set to 1 or 2, the motor will only run in the specified direction and will
not accept commands in the opposite direction.

Forward or reverse commands can be given via control terminals or the LED digital keypad.
This parameter is suitable for applications involving pumps or fans that rotate in reverse.
11- 01 Carrier frequency

Scope [2~16] :2~16 KHz

® When 11-01 = 2 to 16, the PWM carrier frequency is set in kHz.

@ In SLV and SV modes, the minimum value for 11-01 is 2. Due to sampling rate, a setting of 4 kHz is
recommended, and motor cable length should ideally be within 100 meters.

® The available setting range depends on the inverter capacity (13-00).

When the carrier frequency is set low, motor noise increases, but RFI, EMI, and leakage current are reduced.
Refer to Table 4.3.34 for carrier frequency effects.

Table 4.3.34 Carrier Frequency Effects
Carrier frequency 1KHz--6KH—10KHz—16KHz

Motor Noise 3 F121  —— Low
Output Current Waveform Poor ------- Good ----- Poor
Interface Noise | 7 A — High
Leakage Current ) AR — High
Heat Loss 0 A — High

- The available range and default value for this parameter depend on inverter capacity. Please refer to
Chapter 3 — Factory Default Specifications for the maximum selectable limit of this parameter.

- Inverters with lower capacity can support higher carrier frequencies. Refer to Chapter 3 — Derating
Curve.

- Lowering the setting reduces motor loss and temperature; increasing it will result in greater loss and
heat.

- If the cable length between the inverter and the motor is too long, high-frequency leakage current may
increase inverter output current and interfere with peripheral equipment. To avoid such conditions,
adjust the carrier frequency according to Table 4.3.35.

Table 4.3.35 Cable Length and Carrier Frequency

30 meters — 50 50 meters — 100

meters meters

Cable Length < 30 meters

> 100 meters

Maximum 2
kHz
(11-01 = 2KHz)

Maximum 5 kHz
(11-01 = 5KHz)

Carrier frequency |Maximum 16 kHz| Maximum 10 kHz
(11-01 setting value) | (11-01 =16 kHz) | (11-01 = 10KHz)

- A larger energy-saving coefficient (11-24) results in a higher output voltage.

11- 02 Soft modulation selection
[0]: Disabled

Scope [1]: Soft Modulation 1
[2]: Soft Modulation 2

Set 11-02 =1 to enable Soft Modulation 1, which improves motor noise quality. Soft modulation control can
reduce the metallic sound generated by the motor, making it more comfortable to the human ear, while also
minimizing RFI noise. The factory default setting has soft modulation disabled. When Soft Modulation 1 is
enabled, the maximum carrier frequency is limited to 8 kHz.

Set 11-02 = 2 to enable Soft Modulation 2. Users can adjust it according to acoustic preferences via 11-66
(Modulation Mode Switching Frequency), 11-67 (Soft Modulation 2 Detection Range), and 11-68 (Soft
Modulation 2 Detection Start Frequency).
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11- 66 Modulation mode switching starting frequency
Scope [6.00~60.00]

Modulation Mode Switching Start Frequency (11-66): When the inverter output frequency exceeds the value
set in parameter 11-66, the modulation mode will switch.

11- 67 Soft modulation 2 detection range

Scope [0~12000]

11- 68 Soft modulation 2 detection starting frequency
Scope [6.00~60.00]

When the inverter output frequency exceeds the value set in parameter 11-68, the noise detection function is
triggered. Based on the value of 11-67, the electromagnetic noise generated during motor operation is adjusted
accordingly.

Note: When Soft Modulation is set to 11-02 = 2, it cannot be enabled simultaneously with Estimator Mode
22-26 and Speed Search Mode Selection 07-32. Please verify the status of these two parameters.

Note: When 11-02 = 2, the total value of parameters 11-01 and 11-67 must not exceed the carrier frequency
upper limit of the inverter model. To ensure proper operation, the following interlock mechanisms apply:

®  [f a parameter setting error occurs while configuring 11-01, and 11-02 = 2 with 11-01 + 11-67 > the
model's carrier frequency upper limit, adjust either 11-02 or 11-67 to an appropriate value first.

®  [f a parameter setting error occurs while configuring 11-67, and 11-02 = 2 with 11-01 + 11-67 > the
model's carrier frequency upper limit, adjust either 11-02 or 11-01 to an appropriate value first.

®  If a parameter setting error occurs while configuring 11-01 or 11-67 under the condition 11-02 = 2,
check whether the attempted combination exceeds the carrier frequency upper limit (i.e., 11-01 + 11-67
> model limit).

®  [f a parameter setting error occurs while attempting to set 11-02 = 2, it indicates that the sum of 11-01
and 11-67 exceeds the carrier frequency limit for the inverter model. Adjust 11-01 or 11-67 to a suitable
range before setting 11-02 = 2.

11- 03 Automatic carrier reduction selection
[0]: Disabled
[1]: Enabled
If the inverter’s internal protection detects overheating, the carrier frequency will automatically decrease.
Once the temperature returns to normal, the carrier frequency will automatically return to the value set in
parameter (11-01).
(1). 11-03=0
When the automatic carrier frequency adjustment function is disabled, the carrier frequency operates
according to the value set in 11-01.
(2). 11-03 =1
When the automatic carrier frequency adjustment function is enabled, if the heat sink temperature
exceeds the set value, the inverter will automatically reduce the carrier frequency to minimize heat loss
and prevent tripping due to overheating. This also helps extend the service life of the inverter.

Scope

11- 04 Acceleration start S curve time setting
11- 05 Acceleration end S curve time setting
11- 06 Deceleration start S curve time setting
11- 07 Deceleration end S curve time setting
Scope [0.00~2.50] Sec
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Using S-curve characteristics for acceleration and deceleration helps reduce mechanical shocks generated at
the start or stop of load operation. For the E710 inverter, the S-curve times can be set independently for

acceleration start (11-04), acceleration end (11-05), deceleration start (11-06), and deceleration end (11-07).
The relationship between the parameters is illustrated in Figure 4.3.112.

Run OFF
Command ON >
Output
Frequency
S2
/\/ >
11-05
S1
/\/ =
11-04 3

Figure 4.3.112 S-Curve Characteristics

After setting the S-curve times, the acceleration and deceleration characteristics are as follows:

Acceleration Time = Acceleration Time 1 (or 2) + (11-04) + (11-05)
2

Deceleration Time = Deceleration Time 1 (or 2) + (11-06) + (11-07)
2
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11- 08 Jump frequency 1

11- 09 Jump frequency 2

11- 10 Jump frequency 3

Scope [0.0~599.0] Hz
11- 11 Jump frequency width
Scope [0.0~25.5) Hz

These settings allow for designated “jump” frequencies within the output frequency range of the inverter,
enabling the motor to operate without interference from mechanical system resonance.

Within the jump frequency range, operation is prohibited; however, frequency increase/decrease during
acceleration and deceleration is continuous and does not skip.

To disable this function, set Frequency Jump Points 1-3 (11-08 to 11-10) to 0.0 Hz.

For Frequency Jump Points 1-3 (11-08 to 11-10), the center frequencies can be designated as jump
frequencies.

For parameter 11-11, set the frequency jump width. The jump range is defined as: Jump Frequency =
Frequency Jump Width.

The relationship between output frequency and jump frequencies is shown in Figure 4.3.113.

Output
Frequency

Frequency
Reference

Figure 4.3.113 Frequency Jump Operation.

When parameter 04-05 (Multi-function Analog Input AI2 Function Selection) is set to 9 (Jump
Frequency Setting 4), a fourth jump frequency point can be configured. For Jump Frequency Setting 4
operation, refer to Figure 4.3.66.

When the configured jump speeds overlap, the total is treated as a combined jump frequency range.
Refer to Figure 4.3.114.

Output
Frequency
Actual jump width
=1 A
Y
Frequency
Jump 2 Jump 1 Reference
Figure 4.3.114 Overlapping Jump Frequencies
11- 13 Automatic return time
Scope [0~120] Sec

If no key is pressed on the digital operator within the time set in parameter 11-13 (Auto Return Key Time),
the digital operator will automatically return to the main mode screen.
When set to 0, the auto return function is disabled. Pressing the return key returns to the previous menu.
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11- 12 Manual energy-saving gain

Scope [0~100] %

11- 18 Manual energy-saving frequency

Scope [0.0~599.0] Hz

When the manual energy-saving command is activated via multi-function digital input (03-00 to 03-07 =
20), the Manual Energy Saving (MES) control function starts.
When operating under light load, the inverter reduces output voltage to achieve energy saving.
Therefore, under general load conditions, the manual energy-saving command should be turned off.
(1) Manual Energy Saving Gain (11-12)
- When the manual energy-saving command is input, parameter 11-12 determines the inverter output
voltage.
This is set as a percentage of the V/F voltage.
- When MES control is turned on or off, the voltage recovery time (07-23) depends on the change ratio
of the output voltage.
(2) Manual Energy Saving Frequency (11-18)
- When the reference frequency exceeds 11-18 and the motor speed is within the allowable range, the
manual energy saving command is activated. Refer to Figure 4.3.115 Manual Energy Saving Operation.

A

RUN Command | OFF | ON

Manual Energy
Saving Command OFF ON

Output
Frequency Frequency reference = 11-18

>

Output avl Voltage change rated = 07-23 (Voltage recovery time
Voltage

V/f pattern (01-02 to 01-09) x 11-12

Figure 4.3.115 Manual Energy Saving Operation.
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Energy-saving adjustment
eI Automatic energy-saving function o time
[0]: Auto Energy Saving Disabled
Scope [1]: Auto Energy Saving Enabled Scope [0~5000] mSec
11- 20 Automatlc energy-saving filter 1-23 Energy-saving detection
time threshold
Scope [0~200] mSec Scope [0~100] %
Energy-saving adjustment voltage Automatic energy-saving
11- 21 o 11-24 .
upper limit coefficient
Scope [0~100] % Scope [0.00~655.34]

In V/F control mode, the automatic energy saving function (AES) automatically adjusts the optimal
output voltage based on the load, reducing inverter output current, and the output power varies
proportionally with the load. When the load exceeds 70%, energy saving is minimal; as the load
decreases, energy saving increases.
The parameters of the automatic energy saving function are pre-configured at the factory and typically
do not require adjustment. If the motor characteristics differ significantly from TECO’s standards, adjust
the parameters as follows:
(1) Auto Energy Saving Control Mode (11-19)
Enable auto energy saving by setting 11-19 to 1.
(2) Auto Energy Saving Filter Time (11-20)
Sets the output filter time for the AES function. Typically does not require adjustment.
(3) AES Tuning Parameters (11-21 to 11-22)
In AES Control Mode, the optimal voltage is calculated based on the load power demand. However,
the calculated value may vary due to temperature and motor characteristics. In some cases, the optimal
voltage must be adjusted accordingly. To obtain the optimal voltage, configure the following AES
tuning parameters:

a. AES Tuning Voltage Limit (11-21)
- Sets the voltage limit range during tuning.
- Configure corresponding ranges for 220V and 440V models (100% = 220V or 440V).
- Close tuning operation.
- Refer to Figure 4.3.116.
Voltage Limit

1121 -5 ‘
|
f _ Output

Voltage

Figure 4.3.116 Voltage Limit for Tuning Operation.

b. AES Tuning Control Cycle Time (11-22)
- Time constant for detecting output power.
- When load variation is high, reduce the setting of 11-22 to improve response.
- If the load becomes lighter and 11-22 is set too low, the motor may become unstable.
(4) Energy Saving Detection Level (11-23)
When output power variation is less than the detection level, energy saving efficiency improves.
(5) Energy Saving Coefficient (11-24).

- Calculates the optimal value when motor efficiency is maximized; the result is used as a voltage
reference.

- The factory sets 11-24 based on the matching capacity of the motor and inverter. If the motor capacity
differs, adjust parameter 13-00 (Motor Rated Output Power) and fine-tune 11-24 to reach the minimum
required output voltage.

- A larger energy-saving coefficient (11-24) results in a higher output voltage.
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11- 29 Automatic output frequency reduction selection

[0]: Disabled

Scope [1]: Enabled

If the inverter detects excessive internal temperature and the automatic carrier frequency adjustment is not
enabled (11-03 = 0), or is enabled (11-03 = 1) but the carrier frequency has already dropped to its minimum
value, the inverter will automatically reduce the output frequency by 30% of its rated speed.
(1) 11-29=0: Automatic output derating function is disabled. Carrier frequency follows 11-01 or 11-03
settings.
(2) 11-29=1: Automatic output derating function is enabled. When the heatsink temperature is too high,
the output frequency will be reduced to 70% of the rated speed.
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Over-voltage prevention * Over-voltage prevention
11- 28 . 11- 37 L2,
2 frequency gain frequency limit
Scope [1~200] % Scope [0.00~599.00] Hz
11- 33 DC voltage filter rise rate 11- 38 Over-volrage prevention
deceleration start voltage
200V : [200~400] V
Scope [0.1~10.0]V Scope
400V : [400~800] V
11- 34 DC voltage filter drop 11- 39 Over-volFage prevention
rate deceleration stop voltage
200V : [300~400] V
Scope [0.1~100) V Scope
400V : [600~800] V
11- 35 DC vl i gl 11- 40 Over-voltage prevention selection
zone threshold
Scope [0.099.0] V [0]: Disabled
Over—voliase drovention [1]: Over-voltage Prevention Mode 1
11- 36 frequenc gairI: Scope [2]: Over-voltage Prevention Mode 2
9 ye [3]: Over-voltage Prevention Mode 3
Scope [0.000~1.000] [4]: Over-voltage Prevention Mode 4

*: (When the maximum output frequency of the motor exceeds 300Hz, the frequency resolution is 0.1Hz)

Over-voltage suppression can be used in applications where energy feedback into the inverter is likely.

Example: In stamping applications, there are two scenarios that cause excessive energy feedback into the

inverter.

(1)When the cam clutch is disengaged, the motor accelerates and drives the flywheel. As the motor
decelerates, the large inertia of the flywheel causes it to spin faster than the motor, feeding energy
back into the inverter.

(2)When the cam clutch is engaged, the motor drives the flywheel and compresses the spring. Once the
cam passes its peak, the spring releases energy to the flywheel, generating excessive feedback into
the inverter.

Gear
fout

box
fmotor

H % Motor Q

Inverter

Motoring : fout > fmotor
Overhauling : fout < fmotor

L ]

Figure 4.3.117 Stamping Operation
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The over-voltage protection (OVP) function monitors and adjusts energy feedback by modifying motor
acceleration/deceleration rates. When speed reference is decreased, the motor begins to decelerate. Conversely,
if the frequency is fixed and regenerative energy is detected, the inverter accelerates the motor to reduce the

regenerated voltage.

Refer to Figure 4.3.119 Over-voltage Protection (OVP) Operation.
Output Frequency

After SFS
SFS
DC bus Fout
voltage Frequency : Output
Frequenc
1 2_:\2 0 Reference q Y
11-40=1o0r2
. OVP
DC bus * 11-37 accel /
voltage decel i
DC bus filter — time >
11-40 = 2
11-33 Frequency
> 11-34 Gain Reference
11-35 Limit
OVP 2 x 11-37
accel / -~
decel g
11-28 time
OVP2
Gain

Figure 4.3.118 OVP Operation

When 11-40 is set to Over-voltage Prevention Mode 1

1) A DC voltage filter provides a stable reference value to determine voltage variation during energy
regeneration.
- 11-33 (DC Voltage Filter Rise Rate) adjusts the filter’s gain. When the DC voltage exceeds 11-33 +
11-35 (DC voltage filter deadband), the filter output increases.
- 11-34 (DC Voltage Filter Fall Rate) adjusts the rate of descent of the DC voltage filter. When the DC
voltage drops below 11-33 + 11-35 (DC voltage filter deadband), the filter output decreases.
- 12-20 (DC Voltage Filtered Value) allows monitoring of the filtered DC voltage output.
- The fall rate of the DC voltage filter can be set faster than the rise rate. For example, by setting 11-
34 higher than 11-33.
2) When the inverter is running and the frequency reference is fixed, the OVP function monitors excessive
DC voltage.
- The excessive DC voltage is multiplied by 11-36 (OVP Frequency Gain) and converted into a
frequency, causing the inverter to accelerate and suppress regenerative energy.

- When regenerative energy decreases, the inverter output returns to the input frequency reference, and
the deceleration rate is determined by the DC voltage, as shown in Figure 4.3.120.

OVP
Decelerationt
Time
00-24
(Tdec 4)
00-22
(Tdec 3)
. DC bus
700V 750V voltage
OVP OVP
Deceleration Deceleration
Start (11-38) Stop (11-39)

Figure 4.3.119 OVP Deceleration Timing

4-237



3) When the inverter is stopped, the deceleration rate is determined by 00-15 (Tdec1). If DC voltage is
too high, the inverter decelerates based on the OVP deceleration timing shown in the above Figure
4.3.120.

- 11-38 (OVP Deceleration Start Voltage) defines the starting voltage for OVP deceleration, and 00-22
(Tdec3) sets the low deceleration slope.
- When the DC voltage rises to this level, immediate and faster deceleration is necessary to prevent
large fluctuations in DC voltage.
- When the DC voltage reaches 11-39 (OVP Deceleration Stop Voltage), the inverter decelerates
according to the value set in 00-24 (Tdec4).
- The deceleration slope transitions linearly between the starting point (11-38) and the stopping point (11-39).

4) The OVP function can be enabled or disabled via parameter 11-40. When the OVP function is enabled
(11-40 =1 or 2), the following parameters are changed to new default values:

00-14 (Taccl) = 5.0 sec (acceleration rate when DC voltage is high)
00-22 (Tdec3) = 20.0 sec (lower deceleration slope for OVP)
00-24 (Tdec4) = 100.0 sec (upper deceleration slope for OVP)

11-04 = 0.0 Sec
11-05=0.0 sec (S-curve must be disabled when OVP is enabled)
11-06 = 0.0 sec
11-07 = 0.0 sec

When 11-40 is set to Over-voltage Prevention Mode 2, its operation is the same as Mode 1 but enhances the
response when the DC BUS voltage exceeds 11-39 (OVP Deceleration Stop Voltage) shown in Figure 4.3.120.
By increasing 11-28 (OVP Mode 2 Frequency Gain), the system accelerates frequency compensation to
prevent over-voltage (OV) faults.

When 11-40 is set to Over-voltage Prevention Mode 3, the inverter avoids OV by temporarily increasing
output frequency. This frequency will not exceed Motor 1’s maximum output frequency, so please adjust 01-
02 (Motor 1 Max. Output Frequency) according to your application.

Adjustment Method

If OV still occurs in Over-voltage Prevention Mode 3, increase 11-64 in increments of 0.1.

11- 64 Acceleration/Deceleration Adjustment Gain
Scope [0.1~10.0]
11- 65 Target main circuit voltage
Scone 200V :[200~400] V
P 400V :[400~800] V

If the value of 11-64 is too large, it will increase speed and current ripple.
11-65 defines the target voltage for Over-voltage Prevention Mode 3 and should be set to suppress voltage
within the specified level as much as possible.

11- 41 Reference frequency loss detection selection
Scope [0]: Decelerate and stop when reference frequency is lost
P [1]: Operate according to the setting of 11-42 when reference frequency is lost
11- 42 Frequency command when the reference frequency is lost
Scope [0.0~100.0] %

If the main frequency command drops by 90% within 360 ms, it is considered a reference frequency loss.
When 11-41 is set to 1, the main frequency command is continuously compared to the value within the
preceding 360 ms. Once the loss is confirmed, the inverter estimates the current frequency command using
the following formula:

Frequency command after disconnection = Motor 1 Max. Output Frequency (01-02) x 11-42
Explanation of Frequency Loss Function:
When the inverter is running and the selected analog frequency command source is lost, the command

will follow the proportion set in 11-42. Once the reference command returns to the pre-disconnection level,
the inverter will resume its previous state.
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Note: 1. The frequency command when reference frequency is lost (11-42) corresponds to Motor 1 Max.

Output Frequency (01-02).

2. This function currently only applies when 00-05 (Primary Frequency Command Source) is set to analog
signal (selection 1: Al or 7: AI2).

Refer to the diagram below (Figure 4.3.121) for the behavior of multi-function digital outputs (03-11~03-
12) when the analog frequency command is lost.

A

100%
Analog Frequency
Command
10%
> [
<>
360ms
Analog frequency
command lossing
digit output
03-11=26 or 03-12=26 OFF ON OFF
>t

Figure 4.3.120 Frequency Reference Loss Operation
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11- 43 Lock frequency during startup

Scope [0.0~599.0] Hz

11- 44 Start-Up Frequency Hold Time

Scope [0.0~10.0] Sec

11- 45 Lock frequency when stopped

Scope [0.0~599.0] Hz

11- 46 Lock time of frequency when stopped

Scope [0.0~10.0] Sec

The hold function is used to temporarily maintain the reference frequency, preventing stalling caused
by the load during inverter start-up or stop.

The inverter accelerates the motor using 11-44 (Hold Time, for flux generation) and 11-43 (Start
Frequency).

The acceleration of the deceleration time does not include the start and stop of the hold time. Refer to
Figure 4.3.122 below.

Output
Frequency

11-43

11-45

11-44 11-46

RUN
command

Figure 4.3.121 Hold Function

- When there is a high-inertia load, the hold function can be used to reduce over-current during
acceleration.

- While the inverter is in stop mode, this function can also prevent wear on windmill-type loads. In
addition, it allows the inverter to retain output frequency and extend voltage decay, enabling the motor
to stop smoothly. You may also refer to the DC braking parameter at startup (07-16).

- If the startup hold frequency (11-43) or stop hold frequency (11-45) is set below Fmin (01-08), the hold
function will be invalid.

11- 47 KEB deceleration time

Scope [0.0~25.5] Sec

11- 48 KEB detection threshold

200V : [190~210] V

Scope
400V : [380~420] V

- To prevent the motor from coasting for an extended period during operation due to instantaneous
power loss or power failure under low voltage, the drive immediately detects such events and continues
control using regenerative energy to decelerate the motor to a stop.
(1) KEB Deceleration Time (11-47).
‘The KEB function is disabled if 11-47 is set to 0.0.
11-47 can be set from 0.0 to 25.5 to specify the KEB deceleration time.

(2) KEB Detection Level (11-48).

-If 11-47 is not 0.0, the KEB function will activate when the DC voltage falls below the value set
in 11-48. - The KEB function will initiate deceleration per 11-47 until the DC voltage exceeds 11-48 +
10V (220V series: +10V, 440V series: +20V). The digital input command (03-00 to 03-07) will then
allow the drive to resume acceleration to the original frequency. Refer to Figure 4.3.123.
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Figure 4.3.122 KEB Operation

. Zero Servo
Whad | Zewsewognm | bl count st Zero speed brake selection
[0]: Zero-speed DC braking
disabled
Scope [0.01~5.00] Scope [0~4096] Scope [1]: Zero-speed DC braking
enabled

When the motor is stopped, the zero servo function can be used to hold the motor shaft position.
Refer to Figure 4.3.124 Zero Servo Operation.

A

Run command

Zero-servo command
(03-00 - 07 = 46) |

i

\ \

Motor speed } | |

\

Zero-servo !

Completion [~ Zero-servo
03-11-12=31) status
A

When the zero servo position error is within 11-50, the zero servo completion signal is activated.

Figure 4.3. 123 Zero Servo Operation.
Zero servo command is executed via multifunction digital input (03-00 to 03-07 = 46).
When the frequency reference is below the zero-speed threshold (whichever is greater between 01-08
and 07-06, the DC braking start frequency), the zero servo state begins (zero servo start position), and
the motor shaft position will be held even if the analog reference signal is not zero.
If the run command is turned off during zero servo mode, the zero servo function becomes invalid.
Zero servo completion can be signaled via multifunction digital output (03-11 or 03-12 = 31).
— When any multifunction digital output is set to 31 (Zero Servo Complete signal), the zero servo count

(11-50) is enabled.

— The zero servo complete signal activates when the DC motor rotor position is within + the value set
in 11-50 from the zero servo start position.

— The zero servo complete signal turns off when the zero servo or run command is activated.

(1) Zero Servo Gain Setting (11-49).
- Use parameter 11-49 to adjust the holding torque of the zero servo operation.
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- The holding torque increases with higher values, which may lead to instability.

- The zero-servo gain parameter 11-49 is defined such that when the parameter is set to 1, a position error
of one revolution will generate one rated motor speed.

- Do not use the zero-servo function at 100% of the inverter’s rated current, or it may trigger fault OH1
(heatsink overtemperature). For prolonged zero-servo holding torque, ensure that the output current
stays below 50% to 60% of the inverter’s rated current, or increase the inverter capacity.

2) Zero Servo Count (11-50).
The zero servo count is set to allow for position deviation at the zero-servo start position.
Set the zero servo count (11-50) to four times the number of PG pulses (taking into account both
the rising and falling edges of phases A and B, resulting in 4x PG resolution).
3) Zero-Speed Brake Operation Selection (11-51).
In V/F control mode, DC braking (without PG feedback) can be used to generate holding torque.
Set 11-51 to select the zero-speed braking operation.
11-51 = 0: Disabled;
= 1: Enabled.
By setting 00-02 (Run Command Selection) to 1 and 00-05 (Frequency Reference Selection) to
1, both the run command and frequency reference are input via the control terminals. When the
frequency reference is OV (or less than 4mA) and the run command is enabled, the zero-speed
braking function is activated (11-51 = 1), and holding torque will be generated in DC braking
mode.

Refer to Figure 4.3.125 Zero-Speed Braking Operation for operation details. DC braking (07-07) is limited to
20% of the inverter's rated current.
A

Run command

Frequency
Reference Zero speed level

(THe larger of 01-08 or 07-06)

DC Injection Braking
(20% max. )

Figure 4.3. 124  Zero-Speed Braking Operation

11- 52 Droop control threshold

Scope [0.0~100.0] %

11- 53 Droop control delay

Scope [0.01~2.00] Sec

11- 76 Droop frequency threshold 1
Scope [0.00~599.00] Hz

11-77 Droop frequency threshold 2
Scope [0.00~599.00] Hz

11- 78 Droop torque offset
Scope [0.00~100.00] %

When two motors drive the same load (e.g., crane or conveyor applications), high-slip motors are often used
to achieve load balance. By using the droop function, standard motors can be configured to simulate high-slip
motor characteristics. The droop function also helps mitigate torque fluctuations that may occur when two
motors drive the same load.

— (a) Load balancing using general-purpose motors.
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Motor A torque T4 > Motor B torque Tg

— (b) Load balancing using high-slip motors:

Torque

The droop function simulates the slip characteristics of a motor. Set 11-52 to define the percentage of

Motor A torque Ta = Motor B torque Ts

Motor A’s torque
characteristics
\\ Load torque
Motor B's torque
characteristics Ta-Tg>>0
Reference Speed
Speed

@ Ta>Ts

Torque

Ta

/ Motor A's torque characteristics

Tg

Motor B's torque characteristics

Load torque

Ta-Tg~0

Reference
Speed

(b) TaxTs

Refer to Figure 4.3.125 Load Balancing Status.

maximum frequency (01-02) by which speed decreases when 100% motor torque is reached.
If 11-52 is set to 0.0%, the droop function is disabled.

Frequency

Parameter 11-53 adjusts the response speed of the droop function. Increase the value if current oscillation

(11-52) * (01-02)

A

A

Droop compensation
frequency

1(1 1-52) * (01-02)

-100%

occurs.

- Parameters 11-76 and 11-77 define the frequency threshold above which the droop function becomes active.

The speed gain adjustment curve is shown below:

Parameter 11-78 defines the torque offset level above which the droop function becomes active. The torque

® Set 11-76<11-77

0

11-76 11-77

'l

100%
Refer to Figure 4.3.126 Droop Function Characteristics.

» Torque

@ Set 11-76211-77

Speed

0

11-76

Figure 4.3.127 Droop Function Speed Gain Adjustment Curve.

command adjustment curve is shown below:
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Torque Ref. - (11-78)

(11-78)

| Torque Ref.
11-78

Torque Ref. + (11-78)

Figure 4.3.128 Droop Function Torque Command Adjustment Curve.

11- 54 Cumulative energy initialization
[0]: Do not reset accumulated energy
[1]: Reset accumulated energy

Use parameter 11-54 Accumulated Energy Initialization to reset the accumulated energy (KWHr) (12-67)
and accumulated energy (MWHTr) (12-68).

Scope

11- 55 STOP button selection

[0]: When the run command is not issued via the digital operator, the STOP key is

Scope disabled

[1]: When the run command is not issued via the digital operator, the STOP key is enabled

This parameter enables or disables the STOP key on the digital operator when the run command is issued via

terminal (00-02 = 1) or communication (00-02 = 3).

11-55 = 0: Disabled (STOP key is disabled when the run command comes from terminal or communication).
= 1: Enabled (STOP key is always active regardless of command source).

11- 56 UP/DOWN selection
[0]: UP/DOWN on digital operator is disabled; frequency change takes effect only after
pressing ENTER
[1]: UP/DOWN on digital operator is enabled; frequency change takes effect
immediately
11-56 = 0: When adjusting the frequency via the UP/DOWN keys, the change takes effect only after pressing
ENTER.

= 1: When adjusting the frequency via the UP/DOWN keys, the change takes effect immediately
without needing to press the ENTER key.

Scope

The output frequency can be changed (up or down) via the digital operator or through multifunction digital
input terminals (03-00 to 03-07) set to 8 or 9. Refer to the description for (03-00~03-07 = 8 or 9).

11- 58 Record reference frequency
[0]: Disabled

[1]: Enabled

This function is only effective when paired with the ACC/DEC inhibit function (multifunction digital input
terminal function 11), as described below.

When 11-58=0:

When ACC/DEC prohibited is ON during the motor acceleration/deceleration process, the motor will stop at
the output frequency at that moment and use the output frequency as the frequency command. When
ACC/DEC prohibited is changed to OFF or when a shutdown command is given, the frequency command
will be restored to the frequency originally set.

Scope
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In addition, when the stop command and power-off is reset, the frequency command will be set to 0 Hz.
Note: If ACC/DEC prohibited is ON before operating, STPO will appear after operation starts because there
is no recorded reference frequency.

When 11-58=1:

When ACC/DEC prohibited is ON during the motor acceleration/deceleration process, the motor will stop at
the output frequency at that moment and use the output frequency as the frequency command. If switched to
the stop status or cut the power of the inverter to reset at this time, when ACC/DEC prohibited is still ON, the
output frequency will still be saved, and the frequency command will be set as the saved frequency. Refer to
the figure below:

Power
Supply
ON OFFf ON
t
Forward
Run ON OFF ON .
Inhibit
ACC/DEC
Command OFF| ON OFF ON '
Frequency
Reference
t
Output
Frequency
Y Y
t
N L,
Hold Hold

Figure 4.3.129 Reference Frequency Record Example

11- 59 Prevent oscillation gain
Scope [0.00~2.50]

Used to adjust the effectiveness of the anti-vibration function.
If vibration occurs while driving the motor under light load, gradually increase the setting in increments of 0.01.

11- 60 Prevent oscillation upper limit
Scope [0~100] %
Limits the upper threshold of the anti-vibration function.

11- 61 Prevent oscillation time parameter
Scope [0~100]

Adjusts the responsiveness of the anti-vibration function. (This is the first-order delay time constant for the
anti-vibration function).

11- 62 Prevent oscillation selection
[0]: Mode 1

Scope [1]: Mode 2
[2]: Mode 3

Set parameter 11-62 to 0 for Mode 1 and 2 to achieve slower response.
Set parameter 11-62 to 2 for Mode 3 to achieve faster response.

11- 63 Strong magnetic selection
[0]: Disabled

[1]: Enabled

When 11-63 is set to 0, strong magnet function is disabled, resulting in uniform no-load current across high
and low speeds.

When 11-63 is set to 1, strong magnet function is enabled, producing greater torque at low speeds but with
higher no-load current—suitable for heavy loads at low speeds.

Scope
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11- 69 Anti-Vibration 3 Gain
Scope [0.00~200.00] %

Adjusts the responsiveness of the Anti-Vibration 3 function.
If vibration occurs while driving the motor under light load, gradually increase the setting in increments of
0.01.

11-70 Anti-Vibration 3 Limit
Scope [0.01~100] %
Limits the upper threshold of the Anti-Vibration 3 function.

11- 71 Anti-Vibration 3 Time Constant
Scope [0~30000] mSec

Adjusts the responsiveness of the Anti-Vibration 3 function. (This is the first-order delay time constant for the
anti-vibration function).

11- 72 Anti-Vibration 3 Frequency 1

Scope [0.01~300.00] Hz
11- 73 Anti-Vibration 3 Frequency 2
Scope [0.01~300.00] Hz

Parameters 11-72 and 11-73 are used to set Anti-Vibration Gain Switching Frequencies 1 and 2 respectively.

Anti-Vibration 3

Gain
—————— 11-69
|
|
|
]
0 | I >
| I Output
frequency

Frequency 1  Frequency 2
11-72 11-73

Figure 4.3.130 Anti-Vibration Gain Switching Frequency Setting

11- 79 LOC/REM Panel Key Function Selection
[0]: Forward/Reverse Control

[1]: Local/Remote Control

Users can configure the LOC/REM key function as needed. Set the parameter to [0]: Forward/Reverse
Control Key to define the panel's operation direction. Set the parameter to [1]: Local/Remote Control to
directly switch between panel and external control, in coordination with external control logic parameters for
adjustment.

Scope

11- 80 Local/remote selection mode
[0]: Switching allowed directly

Scope [1]: Switching prohibited during operation
[2]: Stop after switching

When users switch between local and remote modes based on operational needs, to protect personnel and
equipment, switching restrictions can be configured via protection levels between modes to ensure safety
during the transition process.

11-81___ | OVP4 threshold (%)
Scope [100~200] %

11- 82 OVP4 gain

Scope [0~256]
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OVP mode is mainly used to suppress regenerative voltage generated during deceleration, which could
otherwise exceed protection limits and trigger OV fault signals in the drive.

OVP Mode 4 dissipates regenerative voltage by returning the energy to the motor as reactive power, thus
reducing voltage levels and ensuring the drive continues to operate properly during rapid deceleration.
However, since this method redirects energy back to the motor, it may impact motor lifespan. Evaluate the
suitability of this mode for the application before enabling it.
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12 - Monitoring Function Group

12- 00 Display screen selection (LED)
0 0 0 0 0

Highest bit Lowest bit
Each bit from highest to lowest has a value range of 0~7

Scope [0]: Do not display [1]: Output current
[2]: Output voltage [3]: DC bus voltage
[4]: Heatsink temperature [5]: PID feedback
[6]: AIl value [7]: AI2 value

Note: The highest bit is the default screen upon startup. The remaining four bits are user-defined display bits
that can be selected according to display preferences. (Refer to diagram on page P4-4)

12- 01 PID feedback display mode (LED)

[0]: Display feedback as integer (xxx)

Scope [1]: Display feedback with 1 decimal place (xx.x)
[2]: Display feedback with 2 decimal places (x.xx)
12- 02 PID feedback display unit setting (LED)

[0]: xxxxx (No unit)

Scope [1]: xxxPb (Pressure)

[2]: xxxFL (Flow)

When 12-00 = xxx5, the default LED screen displays the PID feedback. Parameter 12-01 uses the value from
10-33, converting it to a five-digit display in the format XXX.XX.

Example: If 10-33 is set to 9999, 12-01 = 0 displays 99; 12-01 = 1 displays 99.9; 12-01 = 2 displays 99.99.
When used in conjunction with 12-02, if 12-01 = 1 and 12-02 = 1, the display reads 99.9Pb; if 12-01 =2 and
12-02 = 2, it reads 9.99FL, with the tens digit “9” hidden.

12- 03 Linear speed display (LED)

Scope [0~60000] RPM

12- 04 Linear speed display mode (LED)

[0]: Display inverter output frequency

[1]: Display line speed as integer (xxxxx)

Scope [2]: Display line speed with 1 decimal place (xxxx.x)
[3]: Display line speed with 2 decimal places (Xxx.Xx)
[4]: Display line speed with 3 decimal places (xx.xxx)
When 12-04 is set to a value other than 0, the inverter displays the line speed during stop mode or when

frequency is being modified. 12-03 is the maximum value for line speed and corresponds to the maximum
output frequency.

Example: If 12-03 = [1800], when the output frequency is 30Hz, the display shows [900].

12- 05 Display of Digital Input Terminal Status (LED/LCD)

Scope Read-only (panel display only)
When any of the terminals S1~S7 is ON, the corresponding segment on 12-05 will light up; otherwise,
it remains off.

If the relay is active, the corresponding segment lights up; otherwise, it remains off.

When the run command is switched to PLC mode and the RUN button is pressed, the display lights up;
otherwise, it remains off.

Example 1: The diagram below shows S1~S7 as ON, and RY1/DO1/DO2 are outputting, 12-05 displays on
the LED panel.
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Figure 4.3.131 LED Panel Display Example
Example 2: The diagram below shows S1~S7 as OFF, and RY1/DO1/D02 are not outputting, 12-05 displays
on the LCD panel.

0: OPEN
1: CLOSE

—— Input Terminal(S7)
L———  Input Terminal(S6)
Input Terminal(S5)
Input Terminal(S4)
Input Terminal(S3)
Input Terminal(S2)
Input Terminal(S1)
Output Terminal(PLC)
Output Terminal(DO2)
Output Terminal(DO1)
Output Terminal(RY 1)

Figure 4.3.132 LCD Panel Display Example

B Other monitoring parameters (12-11~12-64): Refer to Chapter 4.2 for simplified explanation.
Monitoring parameter 12-34 is available only for J7-PG-L, JN7-PG-PM encoder options

Monitoring parameter 12-66 (Encoder Angle): With correct PG Pulse Count (20-27) settings and wiring,
rotating the motor one full turn forward while stopped will accumulate 360 degrees twice. Rotating it one full
turn in reverse will decrement 360 degrees twice.

Monitoring Parameter 12-67 (Accumulated Energy in KWHr) and 12-68 (in MWHr) display the accumulated
energy consumption. (Use 11-54 Accumulated Energy Initialization to reset these monitoring parameters)
Monitoring Parameter 12-38 allows PID setting (can be configured directly via the panel), and 12-39 displays
PID feedback. Please refer to the settings of 10-33~10-35 to configure how the values are displayed.
Monitoring Parameter 12-76 displays the no-load voltage and should be used in conjunction with Parameter
02-09 (Motor 1 Excitation Current) and Parameter 17-09 (Motor Excitation Current).

Monitoring Parameter 12-78 (Z-Phase Deviation Value) is used in conjunction with Parameter 21-43 (Offset
Angle).

Monitoring Parameter 12-79 (Pulse Input Percentage) corresponds to Parameter 03-30 (Pulse Input Selection).
Monitoring Parameter 12-87 allows monitoring of the capacitor lifespan as a percentage of usage time.

* When viewing monitoring parameters (12-05~12-87), it is possible to execute the run command
simultaneously.
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13 — Maintenance Function Group

13- 00

Inverter horse power

Scope —

Inverter Model:

13- 00Display

Inverter Model:

E710-2P5-XXX 2P5

E710-201-XXX 201 E710-401-XXX
E710-202-XXX 202 E710-402-XXX
E710-203-XXX 203 E710-403-XXX
E710-205-XXX 205 E710-405-XXX
E710-208-XXX 208 E710-408-XXX
E710-210-XXX 210 E710-410-XXX
E710-215-XXX 215 E710-415-XXX
E710-220-XXX 220 E710-420-XXX

E710-425-XXX
E710-430-XXX

13- 00Display

401
402
403
405
408
410
415
420
425
430

13- 01 Software version
Scope -—--
13- 02 Cumulative working time clearing function
[0]: Do not clear cumulative operation time
Scope . L
[1]: Clear cumulative operation time
13- 03 Cumulative working time 1
Scope [0~23] hours
13- 04 Cumulative working time 2
Scope [ 0~65534]days
13- 05 Cumulative working time selection
[0]: Cumulative time while powered on
Scope

[1]: Cumulative time only while running

- If 13-02 is set to 1, then 13-03 and 13-04 (accumulated time values) will be cleared.

- The time selected by 13-05 corresponds to 13-03/13-04 (historical runtime).
13-05 = 0: Time is accumulated while the inverter is powered on
= 1: Time is accumulated only during inverter operation
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13- 06 Parameter lock
[0]: All parameters are read-only except 13-06 and the main frequency setting on the
home page

Scope [1]: Only user-defined parameters are writable
[2]: All parameters are writable

When 13-06 = 0, only 13-06 and the main frequency command on the home page can be edited; all other

parameters are locked.

When 13-06 = 1, only user-defined parameters (00-41~00-56) are editable. Please refer to the description
of parameters 00-41~00-56 for use. This option is only available on the LCD operator and not on the

LED operator.

When 13-06 = 2, parameters can be written normally, except those that are inherently read-only.

Note: The main frequency setting parameter for the LCD operator is 12-16, which corresponds to Segment 0
Frequency Command (05-01). The main frequency for the LED operator can be set on the main frequency

screern.
13- 07 Parameter Password Function
Scope [00000~65534]

»  When 13-07 is set to a valid password (>0), all parameters except the main screen frequency setting

cannot be modified. Only by unlocking the password can parameters be edited.

» To Set a Password:
Step 1:
Entering READ/
for the 1st ,:’- | Wil @ ,:’:“_“:
am (0 i Ot L0060
k Y
DSP/
s @0 . READ/
'-, ’, ’, |( '- 5 -’ | -ENTER
(g e R U xS A
Step 2:
ailed to set passwor "-' '-’ ,-' ‘-,]
puled o setpresmord 0000000
DSP/ READ/) _ _ _ _ _ ———
- | ) i Qn
(00000 AT,
' @ °r®
Enceringfor | (79T 070808 IR NN
feanding [ (2070 ci—’ OO l’
! (a)-(v)
S
(D ) gy RN X TR
Password set successfully ",:’ :" ,-" ,-'
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To Unlock the Password:

Failed to remove the password

- o
-
3
-
'-Q'
)
"-'
Dy’
=<

\ or @
READ/
ol U D i) I Ottt
(et LI
4
-0
DSP/ - - - (S = o N
e H[ (300 D 0!
AL LAy LU LV
ENTER (
Password removed successfullyg[ ",:’ :" ,-" ‘-']
Figure 4.3.133 Password Setup/Unlock
13- 08 Restore factory settings
[0] Do not initialize [9] 2-wire initialization (230/460V) [60Hz]
[1] Reserved [10] 3-wire initialization (230/460V) [60Hz]
[2] 2-wire initialization (220/440V) [60Hz] | [11] 2-wire initialization (230/400V) [60Hz]
[3] 3-wire initialization (220/440V) [60Hz] | [12] 3-wire initialization (230/400V) [60Hz]
Scope [4] 2-wire initialization (230/415V) [SOHz] | [13] 2-wire initialization (230/400V) [S0Hz]

[6] 2-wire initialization (200/380V) [SOHz
[7] 3-wire initialization (200/380V) [SOHz
[8] PLC initialization*

]
]
[5] 3-wire initialization (230/415V) [50Hz]
]
]

[14] 3-wire initialization (230/400V) [SOHZz]
[15] 2-wire initialization (220/380V) [SOHZz]
[16] 3-wire initialization (220/380V) [SOHz]
[17] 2-wire initialization (200/380V) [60HZz]

[18] 3-wire initialization (200/380V) [60Hz]
Use parameter 13-08 to initialize inverter parameters. Once initialization is complete, the inverter will return
to its factory default values. It is recommended that users record any modified parameter settings prior to
initialization. After initialization, the value of 13-08 will automatically revert to 0.

13-08=2: 2-wire initialization (220V/440V)
— Multifunction digital input terminal S1 controls the forward run/stop command, and S2 controls
the reverse run/stop command. Please refer to Figure 4.3.1.
— Inverter input voltage (01-14) is automatically set to 220V (200V class) or 440V (400V class).
— When 01-00 (V/F Curve Setting) = F, the motor maximum frequency (01-02) is automatically
set to 60Hz.

13-08=3: 3-wire initialization (220V/440V)
— Multifunction digital input terminal S7 controls the forward/reverse run command, while S1 and
S2 terminals are assigned for 3-wire control to individually manage run and stop commands.
Refer to Figure 4.3.2 and Figure 4.3.3 for 3-wire operation mode.
— Inverter input voltage (01-14) is automatically set to 220V (200V class) or 440V (400V class).
— When 01-00 (V/F Curve Setting) = F, the motor maximum frequency (01-02) is automatically
set to 60Hz.

13-08=4: 2-Wire Initialization (230V/415V)
— Same as 2-wire operation mode (13-08 = 2). Inverter input voltage (01-14) is automatically set
to 230V (200V class) or 415V (400V class).
— When 01-00 (V/F Curve Setting) = F, the motor maximum frequency (01-02) is automatically
set to S0Hz.

4-252



13-08=5: 3-Wire Initialization (230V/415V)
— Same as 3-wire operation mode (13-08 = 3). Inverter input voltage (01-14) is automatically set
to 230V (200V class) or 415V (400V class).
— When 01-00 (V/F Curve Setting) = F, the motor maximum frequency (01-02) is automatically
set to S0Hz.

13-08=6: 2-wire initialization (200V/380V)
— Same as 2-wire operation mode (13-08 = 2). Inverter input voltage (01-14) is automatically set
to 200V (200V class) or 380V (400V class).
— When 01-00 (V/F Curve Setting) = F, the motor maximum frequency (01-02) is automatically
set to S0Hz.

13-08=7: 3-wire initialization (200V/380V)
— Same as 3-wire operation mode (13-08 = 3). Inverter input voltage (01-14) is automatically set
to 200V (200V class) or 380V (400V class).
— When 01-00 (V/F Curve Setting) = F, the motor maximum frequency (01-02) is automatically
set to 50Hz.
If operating in PMSV mode (00-00 = 4), and 13-08 is set to 2 through 7, the motor maximum
frequency will be automatically set according to the specific inverter model.

13-08=8: PLC Initialization
— Clears the internal PLC program and values stored in the inverter.

13-08=9: 2-Wire Initialization (230V/460V)
— Same as 2-wire operation mode (13-08 = 2). Inverter input voltage (01-14) is automatically set
to 230V (200V class) or 460V (400V class).
— When 01-00 (V/F Curve Setting) = F, the motor maximum frequency (01-02) is automatically
set to 60Hz.

13-08=10: 3-Wire Initialization (230V/460V)
— Same as 3-wire operation mode (13-08 = 3). Inverter input voltage (01-14) is automatically set
to 230V (200V class) or 460V (400V class).
— When 01-00 (V/F Curve Setting) = F, the motor maximum frequency (01-02) is automatically
set to 60Hz.

13-08=11: 2-Wire Initialization (230/400V, 60Hz)
— Same as 2-wire operation mode (13-08 = 2). Inverter input voltage (01-14) is automatically set
to 230V (200V class) or 400V (400V class).
— When 01-00 V/F curve is set to F, the inverter’s maximum frequency (01-12) will be
automatically set to 60Hz.

13-08=12: 3-Wire Initialization (230/400V, 60Hz)
— Same as 3-wire operation mode (13-08 = 3). Inverter input voltage (01-14) is automatically set
to 230V (200V class) or 400V (400V class).
— When 01-00 V/F curve is set to F, the inverter’s maximum frequency (01-12) will be
automatically set to 60Hz.

13-08=13: 2-Wire Initialization (230/400V, 50Hz)
— Same as 2-wire operation mode (13-08 = 2). Inverter input voltage (01-14) is automatically set
to 230V (200V class) or 400V (400V class).
— When 01-00 V/F curve is set to F, the inverter’s maximum frequency (01-12) will be
automatically set to SOHz.

13-08=14: 3-Wire Initialization (230/400V, 50Hz)
— Same as 3-wire operation mode (13-08 = 3). Inverter input voltage (01-14) is automatically set
to 230V (200V class) or 400V (400V class).
— When 01-00 V/F curve is set to F, the inverter’s maximum frequency (01-12) will be
automatically set to SOHz.

13-08=15: 2-Wire Initialization (220/380V, 50Hz)

— Same as 2-wire operation mode (13-08 = 2). Inverter input voltage (01-14) is automatically set
to 220V (200V class) or 380V (400V class).
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— When 01-00 V/F curve is set to F, the inverter’s maximum frequency (01-12) will be
automatically set to SOHz.

13-08=16: 3-Wire Initialization (220/380V, 50Hz)
— Same 3-wire operation mode as [13-08 = 3], and the inverter input voltage (01-14) will be
automatically set to 220V (200V class) or 380V (400V class).
— When 01-00 V/F curve is set to F, the inverter’s maximum frequency (01-12) will be
automatically set to SOHz.

13-08=17: 2-Wire Initialization (200/380V, 60Hz)
— Same as 2-wire operation mode (13-08 = 2). Inverter input voltage (01-14) is automatically set
to 200V (200V class) or 380V (400V class).
— When 01-00 V/F curve is set to F, the inverter’s maximum frequency (01-12) will be
automatically set to 60Hz.

13-08=18: 3-Wire Initialization (200/380V, 60Hz)
— Same 3-wire operation mode as [13-08 = 3], and the inverter input voltage (01-14) will be
automatically set to 200V (200V class) or 380V (400V class).
— When 01-00 V/F curve is set to F, the inverter’s maximum frequency (01-12) will be
automatically set to 60Hz.

Table 4.3.36 Parameters Not Affected by Initialization

No. Name

00-00 Motor control mode

00-04 Language selection

01-00 V/F curve selection

01-26 Motor 2 V/F curve selection

13-00 Inverter horse power

13-03 Cumulative working time 1

13-04 Cumulative working time 2

13-05 Cumulative working time selection
13- 09 Failure history clearing function

[0]: Do not clear fault history
[1]: Clear fault history
If 13-09 = 1, the fault trace/fault history (12-11 to 12-15 / 12-45 to 12-64) will also be cleared.

Scope

13- 11 CB2 Software Version
Scope (0.00~9.99]

Only available for Frame2/3 models to view the CB2 control board version.

13-12 Optional Card ID
Scope [0~255]

- This parameter displays the ID of the optional card installed on the control board. It is only shown when an
optional card is in use.

[0]: None
[1]: PG-L

13- 13 Optional Card CPLD Software Version
Scope [0.00~9.99]

- This parameter shows the CPLD software version of the optional card on the control board. It is only
displayed when an optional card is installed.
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13- 14 Failure saving selection

[0]: Fault messages during auto-restart will not be stored in the fault history

[1]: Fault messages during auto-restart will be stored in the fault history

When parameter 13-14 is set to 0, fault messages that occur during the auto-restart process will not be
stored in the fault history (12-46 to 12-49 & 13-21 to 13-50).

When parameter 13-14 is set to 1, fault messages that occur during the auto-restart process will be stored in
the fault history (12-46 to 12-49 & 13-21 to 13-50).

Scope

13- 51 Cooling fan cumulative operation time
Scope [0~99999]

13- 52 Cooling fan life inspection percentage
Scope [0~150]

13- 53 IGBT life inspection percentage
Scope [0~150]

Parameters 13-51 and 13-52 can be redefined via 08-65 [Cooling Fan Maintenance Setting]. Parameter 13-52
displays the accumulated operating time of the cooling fan as a percentage, with 100% representing the
expected lifespan of the cooling fan.
Parameter 13-53 can be redefined via 08-66 [IGBT Maintenance Setting]. Parameter 13-53 displays the
accumulated operating time of the IGBT as a percentage (%), with 100% representing the expected lifespan
of the IGBT.
Note: 1. 90% is the recommended reference value for replacing the cooling fan and IGBT.

2. The actual maintenance period may vary depending on the operating environment of the inverter.
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14- PLC Settings Group
Scope [0~9999]
14- 00 T1 setting value 1 14- 08 TS5 setting value 1
14- 01 T1 setting value 2 (Mode 7) 14- 09 TS5 setting value 2 (Mode 7)
14- 02 T2 setting value 1 14- 10 T6 setting value 1
14- 03 T2 setting value 2 (Mode 7) 14- 11 T6 setting value 2 (Mode 7)
14- 04 T3 setting value 1 14- 12 T7 setting value 1
14- 05 T3 setting value 2 (Mode 7) 14- 13 T7 setting value 2 (Mode 7)
14- 06 T4 setting value 1 14- 14 T8 setting value 1
14- 07 T4 setting value 2 (Mode 7) 14- 15 T8 setting value 2 (Mode 7)
Scope [0~65535)
14- 16 C1 setting value 14- 20 CS5 setting value
14- 17 C2 setting value 14- 21 C6 setting value
14- 18 C3 setting value 14- 22 C7 setting value
14- 19 C4 setting value 14- 23 C8 setting value
Scope [0~65535)
14- 24 ASI1 setting value 1 14- 30 AS3 setting value 1
14- 25 ASI1 setting value 2 14- 31 AS3 setting value 2
14- 26 ASI1 setting value 3 14- 32 AS3 setting value 3
14- 27 AS?2 setting value 1 14- 33 AS4 setting value 1
14- 28 AS2 setting value 2 14- 34 AS4 setting value 2
14- 29 AS?2 setting value 3 14- 35 AS4 setting value 3
Scope [0~65535)
14- 36 MD1 setting value 1 14- 42 MD3 setting value 1
14- 37 MD1 setting value 2 14- 43 MD3 setting value 2
14- 38 MD1 setting value 3 14- 44 MD3 setting value 3
14- 39 MD2 setting value 1 14- 45 MD4 setting value 1
14- 40 MD?2 setting value 2 14- 46 MD4 setting value 2
14- 41 MD?2 setting value 3 14- 47 MD¢4 setting value 3

Please refer to Chapter 4.4 for a detailed explanation of the built-in PLC functions.
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15 — PLC Monitoring Group

Scope [0~9999]

15- 00 T1 current value 1 15- 08 T5 current value 1

15- 01 T1 current value 2 (Mode 7) 15- 09 TS5 current value 2 (Mode 7)
15- 02 T2 current value 1 15-10 T6 current value 1

15- 03 T2 current value 2 (Mode 7) 15-11 T6 current value 2 (Mode 7)
15- 04 T3 current value 1 15-12 T7 current value 1

15- 05 T3 current value 2 (Mode 7) 15-13 T7 current value 2 (Mode 7)
15- 06 T4 current value 1 15- 14 T8 current value 1

15- 07 T4 current value 2 (Mode 7) 15- 15 T8 current value 2 (Mode 7)
Scope [0~65535]

15-16 C1 current value 15-20 C5 current value

15-17 C2 current value 15-21 C6 current value

15-18 C3 current value 15-22 C7 current value

15-19 C4 current value 15-23 C8 current value

Scope [0~65535]

15-24 AS1 current value 15-29 MD?2 current value

15-25 AS2 current value 15-30 MD3 current value

15-26 AS3 current value 15-31 MD4 current value

15-27 AS4 current value 15-32 TD current value

15-28 MD1 current value

4-257




16 — LCD Function Group

16- 00 Main screen monitoring
Scope [5-82]
16- 01 Sub-screen monitoring 1
Scope [5~82]
16- 02 Sub-screen monitoring 2
Scope [5~82]

- When the power is turned on, two monitoring items are displayed: Main Monitoring and Secondary
Monitoring.

- Use parameter 16-00 to select the item to be displayed on the main monitoring screen, and use parameters
16-01 and 16-02 to select secondary monitoring items to monitor parameters 12-5 to 12-82.

16- 03 Display unit selection
[0]: Display unit in 0.01 Hz
[1]: Display unit in 0.01%
[2]: Display unit in rpm
[3~39]: Reserved
[40~9999]: User-defined format. Entering 0XXXX means displayed as XXXX when
100%
Scope [10001~19999]: User-defined format. Entering 1XXXX means displayed as XXX.X
when 100%
[20001~29999]: User-defined format. Entering 2XXXX means displayed as XX.XX
when 100%
[30001~39999]: User-defined format. Entering 3XXXX means displayed as X. XXX
when 100%
16- 04 Engineering unit selection
[0] : Do not use engineering unit [9] :/m [18) : KW
(1] :FPM (10] :/m (19] :m
(2] :CcFrM (11] :°F (20] :°C
(3] :PpsI (12] :inW (21] : RPM
Scope (4] : GPH [13] :HP [22] : Bar
(5] :GPM (14] :nvs (23] :Pa
(6] :IN [15] : MPM [24] : Kpa
(71:FT (16] : cMM (25] : PRS
(81 :/s (17] :w (261 : SPM

(1) Display Unit Selection (16-03)
- The following items can be configured to display with user-defined units: Stage 0 speed setting (05-

01), jog frequency (00-18), stage 1—15 speed settings (06-01 to 06-15), frequency command (12-16),
and output frequency (12-17).

2) Englneerlng Unit Selection (16-04)
- Users can use parameters 16-03 and 16-04 to change display and engineering units. When the display
unit selection (16-03) is set to a value between 00040 and 39999, the display unit range and
engineering unit shown on the digital operator will change. The parameters affected by the settings
of 16-03 and 16-04 include: stage 0 speed setting (05-01), jog frequency (00-18), stage 1-15 speed
settings (06-01 to 06-15), frequency command (12-16), and output frequency (12-17).
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Table 4.3.37 16-03 Unit Setting and Display

16-03 Setting / Display Content
0 0.01 Hz
1 0.01% (Maximum Output Frequency 01-02 = 100%)
2 Frequency display unit in rpm

3-39 Reserved

Decimal point set to the fifth digit.

i.e. 0 0OOO
T Set 4 digits excluding the decimal point
Define number of decimal places
|:{>|

00040 - 09999 : ooo  (Decimal place: 0digit)
10001 - 19999 : oo. o (Decimal place: 1digit)
20001 - 29999 : oo. oo (Decimal place: 2digits)
30001 - 39999 : 0. ooo  (Decimal place: 3digits)

<Example>
ég;gig Display DSE}?Y Display Examples
To display 100% speed as “0200”
00040 - - — Set 16-03 = 00200 (for 05-01, 06-01 to 06-15, setting
09999 range: 0040 to 9999).
00040 - — Set 16-04 = 0 (no unit).
39999
To display 100% speed as “200.0 CFM”
— Set 16-03 = 12000 (for 05-01, 06-01 to 06-15, setting
10001 — range: 0000 to 9999)
19999 oee- 0 Following | — Set 16-04 =2 (CFM)
the setting | — In this case, when speed is 60%, it will display as 120.0
of 16-04 | CFM.
To display 100% speed as “65.00°C”
20001  — — Set 16-03 = 26500 (for 05-01, 06-01 to 06-15, setting
29999 0o. 0O range: 0000 to 9999)
— Set 16-04 =20 (°C)
— In this case, when speed is 60%, it will display as 39.00°C.
To display 100% speed as “2.555 m/s”
30001 - — Set 16-03 = 32555
39999 0. 000 — Set 16-04 = 14 (m/s)
— In this case, when speed is 60%, it will display as 1.533
m/s.
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16- 05 LCD backlight
Scope [0~7]
Adjusting the screen contrast of the digital operator: When set to 0, the screen backlight is turned off.

16- 07 Copy function selection

[0]: Do not perform parameter copying

[1]: Read inverter parameters to the digital operator
[2]: Write operator parameters to the inverter

[3]: Compare inverter and operator parameters

16- 08 Allow read selection

[0]: Do not allow reading inverter parameters to the digital operator
[1]: Allow reading of inverter parameters to the digital operator
- The LCD digital operator has built-in memory (EEPROM) and supports the following functions:
(1) Read: Store inverter parameters in the operator (INV — OP).
(2) Write: Write parameter settings from the operator into the inverter (OP — INV).
(3) Confirm: Compare the parameters stored in the operator with those in the inverter.
- 16-07= 0: Do not perform parameter copy
= 1: Read (all parameters will be copied from the inverter to the digital operator)
= 2: Write (all parameters will be copied from the digital operator to the inverter)
= 3: Confirm (the parameters in the inverter will be compared with those in the digital operator)

Scope

Scope

- Set 16-08 = 0 to prevent accidental overwriting of data stored in the digital operator. If 16-07 =1 and a
read operation is executed (copying inverter parameter settings to the digital operator), a "RDP Read
Prohibited" warning will appear on the operator screen and the read process will be terminated.

- Follow the steps below to operate the parameter copy function:
— When using the write function, verify that the following settings are consistent:

@ Inverter model
@ Inverter capacity

Note 1: From version V1.20 onward, inverter data from an older version can be written into a newer inverter.
After copying, cycle the power to complete the update.

Note 2: From version V1.20 onward, the copy function is not restricted by parameter 00-00 (Control Mode
Selection).
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mREAD: Follow the steps below to store inverter parameter settings to the digital operator interface.

Steps | Screen Display (English) Description
Group
14 PLC Setting From the group menu, select the Copy Function Parameter
1 15 PLC Monitor
Group (Group 16).
PARA 16
2 Press the DATA/ENTER key and navigate to the Copy
-08 : READ Sel : :
109 : Keypad Loss Sel Function Selection parameter (16-07).
Edit 16-07
__________ CopySel | | Press the DATA/ENTER key again to display the data
3 Normal setting/read screen (the number will be highlighted and
0 -3 blinking).
<0>
Edit 16-07
__________ CopySel
4 READ Use the UP key to change the setting value to 1 (Read).
0-3
<0>
-ADV- Begin the read operation by pressing the DATA/ENTER
5 INVREAgP key; the screen will display as shown on the left.
A progress bar will appear at the bottom of the LCD screen
) to indicate the read status.
-ADV-
READ : « »
COMPLETE If thg r.ead is succesg.ful, READ COMPLETE” will appear on
I the digital operator interface.
6 If the message “RDP Read Prohibited” appears, it indicates
RDP the inverter parameters could not be saved to the memory of
Read  Prohibited the digital operator interface.
If an error is displayed, press any key to clear the error and
return to the 16-07 screen.
Edit 16-07
__________ CopySel
7 READ Press the DSP/FUN key to return to the submenu (16-07).
(0-3
<0>
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m  WRITE: Follow the steps below to write parameter settings stored in the digital operator
interface to the inverter.

Steps LCD Display (English) Description
Group
14 PLC Settllng From the group menu, select the Copy Function Parameter Group
1 15 PLC Monitor
(Group 16).
PARA 16
2 Press the DATA/ENTER key and navigate to the Copy Function
-08 : READ Sel 1 -
109 ¢ Keypad Loss Sel Selection parameter (16-07).
Edit 16-07
Copy Sel . .
3 | [ Press the DATA/ENTER key to display the setting/read screen (the
( 7Ngf)ma' number will be highlighted and blinking).
<0>
Edit 16-07
...CopySel
4 E write Use the UP key to change the setting value to 2 (Write).
0 - 3)
<0>
-ADV- . .
WRITE - Press the DATA/ENTER key to begin the read operation.
5 INV — OP - A progress bar will appear at the bottom of the screen to indicate
B the writing progress.
-ADV- - When the write is successful, “WRITE COMPLETE” will appear
WRITE S o
COMPLETE on the dlglté‘l‘l oper'fltf’)r. . ‘ o
- Afterward, “SyslInit” will be displayed. At this point please
p — power off and restart the system.
- The error message “WRE Write Error” may appear if writing the
'WRE parameter settings from the digital operator to the inverter fails.
Write  Error - If an error is displayed, press any key to clear the error and return
to the 16-07 screen.
Edit 16-07
...CopySel
7 E WRITE - Press the DSP/FUN key to return to the submenu (16-07).
0 - 3)
<0>
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B Verify: Compare Inverter Parameters against Keypad Parameters.

Steps | LCD Display (English) Description
Group
14 PLC Setting
1 15 PLC Monitor Select the copy function group (16) from the group menu.
PARA 16
Press the Read / Enter key and select parameter (16-07)
2 -08 : READ Sel copy sel
-09 : Keypad Loss Sel '
Edit 16-07
Copy Sel
3 | [rT LA Press the Read / Enter key to display the data setting /
( 7Ng;ma' read screen (LCD display is inversed).
<0>
Edit 16-07
Copy Sel
4 | e ] Change the set value to 3 (verify) by using the up arrow
VERIFY key.
0-3)
<0>
-ADV- e Use Read / Enter key to enable the read operation, the
5 IN\\’/EE'(F)L display is shown as the left.
T e The bottom of LCD display will show a bar to indicate the
read progress.
-ADV-
VERIFY “VERIFY COMPLETE” will be displayed on the keypad
COMPLETE "
I when writing was successful.
6 e The error message of “VRYE Verify Error " may occur on
VRYE the keypad when writing parameters to the inverter is
" prohibited.
Verity Error o If the error is displayed, press any key to remove the er-
ror message and go back to parameter 16-07.
Edit 16-07
N Copy Sel ] When DSP/FUN key is pressed, the display returns to
( ,Vi)R i parameter 16-07.
<0>
16- 09 Operator disconnection selection
Scope [0]: Continue operation when the LCD operator is disconnected
P [1]: Display a fault when the LCD operator is disconnected

If parameter 00-02 is set to 0 (Run/Stop command is controlled by the operator), this parameter determines
whether the inverter will stop when the digital operator is removed.
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16- 10 RTC Time Display Setting
S0P | 1! Show

16- 11 RTC date setting

Scope (12.01.01 ~99.12.31]
16- 12 RTC time setting

Scope {00:00 ~23:59]

- Before using the real-time clock (RTC) function, the internal clock must be configured.

* Year, month, and day are set via parameter 16-11 (RTC Date Setting), while hour and minute are set via
parameter 16-12 (RTC Time Setting).

* To use the RTC function, the digital operator must be connected to the inverter; the RTC only operates when
the operator is attached.

+ Parameter 16-10 RTC Time Display Setting Hide/Show determines whether the RTC appears on the operator
screen. This does not affect the RTC’s timekeeping. The RTC time appears at the top of the digital operator
when parameter 16-10 is set to 1. Refer to Figure 4.3.135.

Monitor 00:00
Freq Ref
12-16 = 000.00 Hz

12-17 = 000.00 Hz
12-18 = 0000.0A

Figure 4.3.134 RTC Display (Example)

You may also monitor current RTC date and time using monitoring parameters 12-72 and 12-73.
RTC Features:

— Up to 4 activations per day.

— 4-week scheduling.

— Timer offset function (preset time).

— Timer activation via multi-function digital inputs.

— Fixed-speed operation selection.

— Multi-function digital output driven by timer.
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16- 13 RTC timer function
[0]: Disabled

Scope [1]: Enabled

[2]: Controlled via DI

Scope [00:00 ~ 23:59]

16- 14 P1 Start Time 16- 22 P3 Start Time
16- 15 P1 end time 16- 23 P3 end time
16- 18 P2 Start Time 16- 26 P4 Start Time
16- 19 P2 end time 16- 27 P4 end time

[1]: Monday [2]: Tuesday [3]: Wednesday [4]: Thursday

RIS [5]: Friday  [6]: Saturday [7]: Sunday

16- 16 P1 Start Day 16- 24 P3 Start Day
16- 17 P1 end day 16- 25 P3 end day
16- 20 P2 Start Day 16- 28 P4 Start Day
16- 21 P2 end day 16- 29 P4 end day

16- 30 RTC offset selection
[0]: Disabled

Scope [1]: Enabled

[2]: Controlled via DI

16- 31 RTC offset time setting
Scope [00:00~23:59])

Scope [0 ~ 31] Refer to Table 4.3.38
16- 32 Timer Source 1 16- 34 Timer Source 3
16- 33 Timer Source 2 16- 35 Timer Source 4

16- 36 RTC speed selection

[0]: Disabled [3]: Selected by Timer 3
Scope [1]: Selected by Timer 1 [4]: Selected by Timer 4

[2]: Selected by Timer 2 [5]: Selected by Timer 1 + Timer 2
16- 37 RTC operation direction selection

[xxx0 B]: RTC Operation 1 Forward [xxx1 B]: RTC Operation 1 Reverse
[xx0x B]: RTC Operation 2 Forward [xx1x B]: RTC Operation 2 Reverse
[x0xx B]: RTC Operation 3 Forward [x1xx B]: RTC Operation 3 Reverse
[0xxx B]: RTC Operation 4 Forward [1xxx B]: RTC Operation 4 Reverse

Scope

Using the RTC Timer Function:

A single timer source can be linked to multiple time periods, and each time period can be assigned to
multiple timers.

- Timers can be set up through the following steps:

@ Step 1: Enable the timer — the timer can be enabled via parameter 16-13 [RTC Timer Function
Setting].
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@ Step 2: Set the time periods — You may configure the start/end time and date for each period
using parameters 16-14 through 16-31. If the start time is equal to the end time, the timer
period will be disabled.

® Step 3: Assign timers — Allocate time periods to a specific timer using parameters 16-32 to 16-
35.

@ Step 4: Link to parameters — Timers can be linked to relay outputs. Each relay output may be
linked to only one timer (e.g., parameters 03-11, 03-12, 03-28, and 16-36).

Refer to the RTC system architecture below.

Step 1 Step 2 Step 3 Step 4
(Start the timer) ( Set the time interval) ( Generate timer) ( Link parameters )
Time period 1
(16- 14 - 17) -
Timer 1
(16-32)
Time period 2
Start/stop o Lzl Timer 2 .16- 36 (Speed selection)
timer(16- 13) > (16- 33) .03- 11: Relay output (R1A - R1C)
Time period 3 .03-12: DOI output (DO1)
(16- 22 - 25) Timer 3 .03-28: DO2 output (DO2)
(16-34)
Time period 4
(16- 26 -29)
Timer 4
Start/stop offset (16-35)
time(16- 30) , | Offset Time (16-
31)

Figure 4.3.135 RTC Structure

Timer Configuration (Parameters 16-32 to 16-35)
Assign the desired operation period based on Table 4.3.38.
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Table 4.3.38 Assigning Time Periods to Timers

L2 t(.) = (0] P4 P3 P2 P1 Timer Function Display
Settings

0 0 0 0 0 0  |No Timer Selected None

1 0 0 0 0 1 Time Period 1 P1

2 0 0 0 1 0 Time Period 2 P2

3 0 0 0 1 1 Time Periods 1 & 2 P1+P2

4 0 0 1 0 0 Time Period 3 P3

5 0 0 1 0 1 Time Periods 1 & 3 P1+P3

6 0 0 1 1 0 Time Periods 2 & 3 P2+P3

7 0 0 1 1 1 Time Periods 1,2 & 3 P1+P2+P3

8 0 1 0 0 0 Time Period 4 P4

9 0 1 0 0 1 Time Periods 1 & 4 P1+P4

10 0 1 0 1 0 Time Periods 2 & 4 P2+P4

11 0 1 0 1 1 Time Periods 1,2 & 4 P1+P2+P4

12 0 1 1 0 0 Time Periods 3 & 4 P3+P4

13 0 1 1 0 1 Time Periods 1,3 & 4 P1+P3+P4

14 0 1 1 1 0 Time Periods 2,3 & 4 P2+P3+P4

15 0 1 1 1 1 Time Periods 1, 2,3 & 4 P1+P2+P3+P4
16 1 0 0 0 0 |Offset Selection Offset(O)

17 1 0 0 0 1 Offset + Time Period 1 O+P1

18 1 0 0 1 0 |Offset + Time Period 2 O+P2

19 1 0 0 1 1 Offset + Time Periods 1 & 2 O+P1+P2
20 1 0 1 0 0 |Offset + Time Period 3 O+P3
21 1 0 1 0 1 Offset + Time Periods 1 & 3 O+P1+P3
22 1 0 1 1 0 |Offset + Time Periods 2 & 3 O+P2+P3
23 1 0 1 1 1 Offset + Time Periods 1,2 & 3 O+P1+P2+P3
24 1 1 0 0 0 |Offset + Time Period 4 O+P4
25 1 1 0 0 1 Offset + Time Periods 1 & 4 O+P1+P4
26 1 1 0 1 0 |Offset + Time Periods 2 & 4 O+P2+P4
27 1 1 0 1 1 Offset + Time Periods 1, 2 & 4 O+P1+P2+P4
28 1 1 1 0 0 |Offset + Time Periods 3 & 4 O+P3+P4
29 1 1 1 0 1 Offset + Time Periods 1, 3 & 4 O+P1+P3+P4
30 1 1 1 1 0 |Offset + Time Periods 2, 3 & 4 O+P2+P3+P4
31 1 1 1 1 1 Offset + Time Periods 1, 2, 3 & 4 O+P1+P2+P3+P4

RTC Speed Selection (Parameter 16-36)

16-36 = 0: Off

= 1: Reference frequency = Frequency for Step 0 (Parameter 05-01) when Timer 1 is active.
= 2: Reference frequency = Frequency for Step 0 (Parameter 05-01) when Timer 2 is active.
= 3: Reference frequency = Frequency for Step 0 (Parameter 05-01) when Timer 3 is active.
= 4: Reference frequency = Frequency for Step 0 (Parameter 05-01) when Timer 4 is active.
= 5: Reference frequency is selected via Timer 1 + Timer 2 combination.
The reference frequency and motor rotation direction can be controlled via the RTC function.
1. When the designated timer is triggered, the inverter will start running. Other timers will not affect the

operation.

2. When parameter 16-36 (RTC Speed Selection) is set to Timer 1 through 4, the actions of P1 to P4
correspond to parameter 16-37 Operation Direction Selection (RTC Operation 1 to 4).

3. When RTC Speed Selection is set to 5 (selected by Timer 1 + 2), both 00-02 (Run Command Source)
and 00-05 (Frequency Command Source) must be set to RTC. The reference frequency will be
controlled by RTC Timer 1 and 2, and the inverter will continue executing the run command.

For details on the control of frequency sources, please refer to Table 4.3.39.

* Parameter 11-00 (Motor Direction Lock) restricts the operation direction selection set in parameter 16-37.

* When using offset, parameter 16-37 will follow the operation direction of Timer 1.
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Table 4.3.39 Reference Frequency Selected by Timer 1 and 2

Primary
Timer 2 | Timer 1 gﬁg‘;’:{z Frequency Source Ol)erastei:(l)élc t]i);;ection
Source (00-05)
0 0 6(RTC) ls)girgest::ﬁ?lsg‘ol Oth Step| Based on(ll){aTrérrgter 16-37
0 1 6(RTC) IS) ]?;zaef(lilest:ti?ng—OZ Ist Step| Based on(lf){a};érr;(;ter 16-37
1 0 6(RTC) 1;32113223315?03 2nd Step| Based on(II’{;};grr;e;ter 16-37
1 1 6(RTC) gzi:f:ilest:ﬁ(r)fg—m 3rd Step| Based on(II’{;};grr;e;ter 16-37
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RTC function will not operate correctly under the following conditions:
1. Fire Mode is triggered via digital input terminal.
2. KEB function is active.

(1) The main frequency command source for RTC function is primarily determined based on Table
4.3.39 above. However, you may also use frequency source combination mode selection (00-07) to
apply a combination of primary and secondary frequency sources.

(2) If the main run command source for RTC is set to 0-3 (0: Keypad, 1: External Control, 2:
Communication Control, 3: PLC), the relationship between the main run command and RTC timer
status is shown in Table 4.3.40 below.

Table 4.3.40 Main Run Command and RTC Timer Status

Main Rl(l]l(;-c(];) mmand RTC Timer x Status Inverter status
0~3 0 The inverter will not operate (no run command).
0~3 1 The inverter will not operate (no run command).
4 0 The inverter will not operate (RTC timer disabled).
Inverter operating. The operation direction is
4 1 determined by parameter 16-37 (Operation Direction
Selection).
00-02=0~3 (0: Keypad, 1: External Control, 2: Communication Control, 3: PLC), while 4 indicates RTC.
Application Example:

The following example illustrates how the RTC timer can be linked to different parameters. In this example,

the motor operates from 6:00 AM to 10:00 PM on Monday, from 8:00 AM to 8:00 PM from Tuesday to
Friday, from 8:00 AM to 6:00 PM on Saturday, and from 8:00 AM to 12:00 PM on Sunday. The motor
runs at Speed 1 on weekdays (Monday through Friday), and at Speed 2 on weekends (Saturday and

Sunday).

Time
A

24: 00

22: 00

20: 00

18: 00
16: 00 Fime

period 1
14: 00 Py

Time p

ariod 2

=

(P2

2)

period 3

12: 00

(P3)

10: 00

Time

(P4)

08: 00

06: 00

04: 00
02: 00

00: 00

Mon Tue

Wed

Thu

Fri

Sat

Figure 4.3.136 RTC Timer Application Example
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®. Go to parameter group 16 to enable the timer (to use the RTC timer function, the internal time must be set
first).
First, set parameters 16-11 and 16-12 to the correct date and time, then set parameter 16-13 (RTC timer
function) to [1]: Enable.

®@. Set Time Period 1 (P1)
Start Time 1: Parameter 16-14 = 06:00:00 (6 AM)
End Time 1: Parameter 16-15 = 22:00:00 (10 PM)
Start Day 1: Parameter 16-16 = 1 (Monday)
End Day 1: Parameter 16-17 = 1 (Monday)

®. Set Time Period 2 (P2)
Start Time 2: Parameter 16-18 = 08:00:00 (8 AM)
End Time 2: Parameter 16-19 = 20:00:00 (8 PM)
Start Day 2: Parameter 16-20 = 2 (Tuesday)
End Day 2: Parameter 16-21 = 5 (Friday)

@. Set Time Period 3 (P3)
Start Time 3: Parameter 16-22 = 08:00:00 (8 AM)
End Time 3: Parameter 16-23 = 18:00:00 (6 PM)
Start Day 3: Parameter 16-24 = 6 (Saturday)
End Day 3: Parameter 16-25 = 6 (Saturday)

®. Set Time Period 4 (P4)
Start Time 4: Parameter 16-26 = 08:00:00 (8 AM)
End Time 4: Parameter 16-27 = 12:00:00 (12 AM)
Start Day 4: Parameter 16-28 = 7 (Sunday)
End Day 4: Parameter 16-29 = 7 (Sunday)

®- Use Parameter 16-32 (Timer 1)

Assign all time periods (P1, P2, P3, P4) to the timer

Set Parameter 16-32 = 15 (Timer 1 Source = P1 + P2 + P3 + P4)

®- 16-36 RTC Speed Selection via Timer 1: Set Parameter 16-36 (Speed Selection) to 1: Selected by Timer
1. When Timer 1 is active, the frequency corresponds to Preset Speed 0. Set Parameter 16-37 (Run Direction
Selection) to 0000b, so the run direction for Time Periods 1 to 4 (P1~P4) corresponds to the settings of 16-
37.

®: To select two preset speeds (Speed 1 and Speed 2), set Parameter 16-36 (RTC Speed Selection) to 5:
Selected by Timers 1 + 2. When Timer 1 is active, the frequency corresponds to Preset Speed 1 (Parameter
05-02); when Timer 2 is active, it corresponds to Preset Speed 2. Set Parameter 16-37 (Run Direction
Selection) to 0000b, so when Timers 1 and 2 are active, the motor will run forward.
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- Before using the offset time function, make sure to select RTC Offset (Parameter 16-30) and set the RTC
Offset Time (Parameter 16-31). The inverter will follow the configuration defined by the time period-to-
counter assignment function, which varies depending on the setup. Refer to Figure 4.3.138 below for the
configuration of time period assignment to counters.

Multi-function digital 0
input
(G03- 00 to 05 =56) ' >
Time
difference
effect o
Time Tt
" difference
(G16-31)

Figure 4.3.137 Operation with Offset Time
- Example:

If Parameter 16-36 (RTC Speed Selection) is currently set to Timer 1, and Parameter 16-32 (Timer
Source 1) is set to [17] Offset (O) + P1, and Parameter 16-30 (RTC Offset Selection) is set to "Triggered
by DL." When the DI switch is turned ON, the RTC will activate immediately according to the offset time
specified in Parameter 16-31 (RTC Offset Time). This function is especially useful when operation is
needed outside of the scheduled P1 period.

If the timer source is set to [15] (P1 + P2 + P3 + P4) and the STOP key is pressed during Time Period
1 (P1), normally the RTC function would wait until the next time period (P2) to resume operation.
However, it is also possible to configure Parameter 16-30 (RTC Offset Selection) to "Triggered by DI." If
the DI switch is turned on, the RTC function will be immediately activated, allowing the inverter to resume
operation.

- Regardless of the timer source setting, if the STOP key is pressed during a scheduled time period and the
inverter needs to resume operation within that same period, there are two options:
1. Set Parameter 16-30 (RTC Offset Selection) to "Triggered by DI," and assign DI function 56 to enable
the offset.
2. Aslong as the RTC offset selection (16-30) has been toggled from OFF to ON, the RTC function will
be reactivated.

% Remarks:
RTC accuracy:
Temperature Deviation
+25°C +3 seconds/day

-20°C/ +50°C +6 seconds/day
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17- Auto-Tuning Function Group

17- 00 Auto-Tuning Mode Selection
[0]: Rotational automatic tuning [4]: Loop tuning
[1]: Static automatic tuning [5]: Integrated rotational automatic
Scope [2]: Stator resistance measurement tuning (Options: 4 +2 + 0)
[3]: Reserved [6]: Integrated static automatic tuning
(Options: 4 +2+1)
17- 01 Motor rated output power
Scope [0.00~600.00] KW
17- 02 Motor rated current
Scope 25%~120% inverter rated current
17- 03 Motor rated voltage
Scope 200V : [50.0~240.0] V 400V : [100.0~480.0] V
17- 04 Motor rated frequency
Scope [4.8~599.00] Hz
17- 05 Motor rated speed
Scope [0~24000] rpm
17- 06 Motor number of poles
Scope [2~16] pole
17- 07 PG pulse count
Scope [0~60000] PPR
17- 08 Motor no-load voltage
Scope 200V : [50~240]1 V 400V : [100~480] V
17- 09 Motor excitation current
Scope [15~70]% motor rated current
17-10 Automatic tuning start
Scope [0]: Disabled | [1]: Enabled
17- 11 Automatic tuning error history
[0]: No error [5]: Mutual inductance tuning error
[1]: Motor data error [6]: Encoder error
Scope [2]: Stator resistance tuning error [7]: DT error
[3]: Leakage inductance tuning error [8]: Motor acceleration error
[4]: Rotor resistance tuning error [9]: Warning
17-12 Motor leakage inductance ratio
Scope [0.1~15.0] %
17-13 Motor slip frequency
Scope [0.10~20.00] Hz
17- 14 Rotational tuning mode selection
Scope [0]: VF-based rotational auto-tuning | [1]: Vector-based rotational auto-tuning

*1. The motor rated voltage setting value is based on 220V class; doubling this gives the value for 440V class.
*2. The setting range for the motor rated frequency is 0.0 to 599.0 Hz.

Set the following parameters before performing auto-tuning: Motor Rated Output Power (17-01), Motor Rated
Current (17-02), Motor Rated Voltage (17-03), Motor Rated Frequency (17-04), Motor Rated Speed (17-05),
and Number of Motor Poles (17-06).

] Auto-Tuning Mode Selection (17-00)
- When using rotation-based auto-tuning (17-00=0), higher performance can be achieved.
After completing the rotational auto-tuning, the following parameters will be automatically updated

with the measured values: Motor 1 Magnetizing Current (02-09), Motor 1 Core Saturation Coefficient
1 (02-10), Motor 1 Core Saturation Coefficient 2 (02-11), and Motor 1 Core Saturation Coefficient 3
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(02-12).
- Static Auto-Tuning (17-00 = 1): During static auto-tuning, the motor does not rotate.

After completing the stationary auto-tuning, the Motor Leakage Inductance Ratio (02-33) and the

Motor Slip (02-34) will be populated with the automatically measured values.
Stator Resistance Measurement (17-00 = 2) is intended for applications with long motor cables (over
50 meters).

After the measurement, the Motor 1 Line-to-Line Resistance (02-15) will be automatically filled with

the measured value.

Loop Tuning (17-00 = 4): This function optimizes the current loop response, improving the bandwidth
of both current and torque control.

Integrated Rotational Auto-Tuning (17-00 = 5): A three-in-one process that includes Loop Tuning (17-
00 = 4), Stator Resistance Measurement (17-00 = 2), and Rotational Auto-Tuning (17-00 = 0).
Integrated Static Auto-Tuning (17-00 = 6): Also a three-in-one process including Loop Tuning (17-00
= 4), Stator Resistance Measurement (17-00 = 2), and Static Auto-Tuning (17-00 = 1).

u Motor Rated Output Power (17-01)

- The initial value is based on the inverter capacity (13-00). Please configure this according to the motor
nameplate specifications.
[ ] Motor Rated Current (17-02)

- The initial value is based on the inverter capacity (13-00). Please configure this according to the motor
nameplate specifications.
The setting range is from 10% to 120% of the inverter’s rated current.

-+ For SLV and SV modes, the setting range is from 25% to 120% of the inverter’s rated current.
u Motor Rated Voltage (17-03)
The initial value is determined by the inverter capacity (13-00). Please set it according to the motor
nameplate specifications.
If the motor rated voltage exceeds the inverter input voltage, you must prevent inverter output voltage
saturation (see Example 1).

[ ] Motor Rated Frequency (17-04)
Set according to the motor nameplate specifications.
[ ] Motor Rated Speed (17-05)

Set according to the motor nameplate specifications.

B Number of Motor Poles (17-06)

Set the number of poles for the motor. The available settings are 2, 4, 6, and 8 poles.

B PG Pulse Count (17-07)

Set the number of pulses per revolution. When operating in SV mode or V/f+PG mode, the encoder must

be mounted directly on the motor shaft without any gear reduction ratio.

B Motor No-Load Voltage (17-08)

- Motor no-load voltage is primarily for use in SV or SLV modes. Set the value to approximately 10—
50V below the input voltage to ensure torque performance at the rated frequency.

- The no-load voltage (17-08) is typically set to 85-95% of the motor’s rated voltage. In general, the
higher the motor’s horsepower, the closer the no-load voltage setting can be to the rated voltage—
however, it must not exceed the rated voltage.

- It is permissible to set the motor no-load voltage higher than the actual inverter input voltage, but in
such cases, it is recommended to operate the motor at a lower frequency. Running at rated frequency
may easily trigger over-voltage faults.

- The larger the motor capacity, the higher the no-load voltage.

- A lower no-load voltage reduces no-load current, but once the load is applied, it weakens the flux and
increases the current.

- The higher the no-load voltage, the greater the no-load current. When a load is applied, magnetic flux
increases and current decreases. Increasing magnetic flux may result in a stronger counter-
electromotive force (back EMF), which can cause torque control failure.
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B Motor Excitation Current (17-09)
- This parameter can only be set when performing static auto-tuning or stator resistance measurement
(17-00 =1 or 2).
- In rotational auto-tuning, the excitation current is automatically measured, so this parameter will not
appear.
- The typical setting for motor excitation current is approximately 33%. During test operation, the
display will show the message “Atune”. Once auto-tuning is complete, it will display “AtEnd.”
B Auto-Tuning Error History (17-11)
- If an error occurs during the auto-tuning process, the message “AtErr” will appear. The specific error
code can be found in parameter 17-11.
- For details on error causes and troubleshooting, please refer to Chapter 5.
Note: Motor tuning error history (17-11) stores the result of the most recent tuning failure.
B Motor Leakage Inductance Ratio (17-12)
- This parameter is only available when performing stator resistance measurement auto-tuning (17-00
=2).
- In static and rotational auto-tuning modes, the leakage inductance ratio is automatically measured, so
this parameter will not appear.
- Typical setting value is 4%. During test operation, adjust according to the instructions under parameter
02-33 Motor Leakage Inductance Ratio.

® Motor Slip (17-13)
- This parameter is only available when performing stator resistance measurement auto-tuning (17-00
=2).
- In static and rotational auto-tuning modes, the leakage inductance ratio is automatically measured, so
this parameter will not appear.
- The setting value should be calculated according to the explanation for parameter 02-34 Motor Slip.

Example 1: Motor rated voltage (440V/60Hz) is higher than inverter input voltage (380V/50Hz).

Output
Voltage Inverter
A

—
—> 440V . 9 m
380V/50Hz 440V/60Hz

17-03

, Output
17-04 60Hz Frequency

L Rated frequency (for motor nameplate)
Motor rated frequency (for auto-tuning operation)

Motor rated voltage (for auto-tuning operation)

Rated voltage (for motor nameplate)

Figure 4.3.138 Rated Voltage and Frequency Settings

Step 1: Set the Auto-Tuning Mode Selection (17-00) and, based on the motor nameplate, set Motor Rated
Output Power (17-01) and Motor Rated Current (17-02).
Step 2: Set Motor Rated Voltage (17-03) = 440V according to the motor nameplate.
Step 3: Set Motor Rated Frequency (17-04) = 60Hz according to the motor nameplate.
Step 4: Set Motor Rated Speed (17-05), Motor Pole Number (17-06), and PG Pulse Count (17-07)
according to the motor nameplate.
PG Pulse Count (17-07) can be set in V/F+PG and SV modes.
Step 5: Set Motor No-Load Voltage (17-08) = 360V; for torque control, this value should be 20V below
the inverter input voltage.
Step 6: Perform auto-tuning.
After setting Auto-Tuning Start (17-10) to enable [1], the system will enter the preparation
screen. Press the Run key to begin auto-tuning.
If a PG card is installed, the PG Rotation Direction Selection (20-28) will be automatically adjusted during
the tuning process.
During auto-tuning, the Motor Rated Frequency (17-04) will be automatically assigned as Motor 1 Base
Frequency (01-12).
If Motor 1 Maximum Output Frequency (01-02) is different from Motor 1 Base Frequency (01-12), upon
completion of the auto-tuning process, the system will automatically update Motor 1 Maximum Output
Frequency (01-02) to match the value of Motor 1 Base Frequency (01-12).
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- When the inverter input voltage (or frequency) is higher than the motor rated voltage (or frequency), the
Motor Rated Voltage (17-03) and Motor Rated Frequency (17-04) should be configured according to
the motor nameplate.

Example 2: If the inverter input voltage and frequency are 440V/50Hz, and the motor rated voltage and
frequency are 380V/33Hz, set 17-03 = 380V (motor rated voltage) and 17-04 = 33Hz (motor
rated frequency).

B [ong Motor Cables between Inverter and Motor

- When the wiring length between the motor and inverter exceeds 50 meters, be sure to perform Long
Cable Static Auto-Tuning (17-00 = 2). For optimal vector control performance, first perform Rotational
Auto-Tuning with a short cable (17-00 = 0), then follow up with Long Cable Static Auto-Tuning (17-00
=2).

- If Rotational Auto-Tuning (17-00 = 0) cannot be executed, manually input values for Motor 1 Mutual
Inductance (02-18), Motor 1 Magnetizing Current (02-09), and Motor 1 Core Saturation Compensation
Coefficients 1-3 (02-11 to 02-13).

- In V/F control applications using long cables, it is essential to perform Long Cable Static Auto-Tuning
(17-00 =2).

B Rotational Auto-Tuning Type Selection (17-14)

- This parameter is only available when Rotational Auto-Tuning (17-00 = 0) or Integrated Rotational Auto-
Tuning (17-00 =5) is selected.

- V/F-Type Rotational Auto-Tuning (17-14=0) is applicable under VF mode for general standard induction
motors that can operate stably without oscillation under no-load conditions. This option provides the
highest versatility.

- Vector-Type Rotational Auto-Tuning (17-14=1) is applicable under V/F mode for special induction
motors that are prone to oscillation under no-load conditions. These motors are often high-speed types. -
If the V/F-Type Rotational Auto-Tuning (17-14 = 0) fails, retry using Vector-Type Rotational Auto-
Tuning (17-14=1).

- Vector-Type Rotational Auto-Tuning (17-14 = 1) uses an internal current vector control method to
measure the motor’s no-load current, helping to avoid current oscillation issues under V/F mode with
special induction motors.
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18- Slip Compensation Function Group

18- 00 Low-speed slip compensation gain
Scope Range: [0.00~2.50]
18- 01 High-speed slip compensation gain
Scope [-1.00~1.00]
18- 02 Slip compensation limit
Scope [0~250] %
18- 03 Slip compensation filter time
Scope [0.0~10.0] Sec
18- 04 Regenerative slip compensation selection
Scope [0]: Disabled

P [1]: Enabled
18- 05 FOC delay time
Scope [1~1000] mSec
18- 06 FOC gain
Scope [0.00~2.00]

- Regardless of load variation, the slip compensation function calculates motor torque based on output current
and maintains constant motor speed.
- When operating under varying loads, slip compensation is used to enhance speed accuracy, primarily in V/F

control mode.

V/F Mode Adjustment
(1) Low-Speed Slip Compensation Gain (18-00).
The factory default for 18-00 is 0.0 (When 18-00 = 0.0, the slip compensation function is disabled).

- Adjustment

procedure for low-speed slip compensation gain (18-00):

@ Properly set the rated slip and no-load current (02-00).

© Set the low-speed slip compensation gain (18-00).

® When operating the motor under load, measure speed, and adjust the slow-speed slip compensation
gain (18-00) by increasing in increments of 0.1.

— If the motor speed is lower than the target speed, increase the low-speed slip compensation gain (18-

00).

— If the motor speed is higher than the target speed, decrease the low-speed slip compensation gain (18-

00).

When the output current (12-18) exceeds the motor 1 no-load current (02-00), slip compensation
activates, and the output frequency increases from f1 to f2. Refer to Figure 4.3.140. Slip compensation
values follow the formula shown below:

Slip compensation _ Motor rated slip X [ Output current (12-18) - Motor 1 no-load current (02-00) ]
value frequency [ Motor 1 rated current (02-01) — Motor 1 no-load current (02-00) ]
Motor rated slip ~ _ (Motor no-load synchronous rotation speed) (N) x Number of motor poles (P)
frequency (f) 120

Load Torque

Smaller Load f1 f2 Larger Load
> > Speed

Figure 4.3. 139 Output Frequency with Slip Compensation
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(2) Slip Compensation Limit (18-02)
- Slip compensation limit 18-02 defines the torque and power limits, as shown in Figure 4.3.141.
- If 18-02 is set to 0%, the slip compensation function is disabled.

Slip Compensation Limit
A
01-02
—|x 18-02
01-12

Slip compensation
limit (18-02)

Fbase Fmax
(01-12) (01-02)
Figure 4.3. 140 Slip Compensation Limit

When adjusting the low-speed slip compensation gain 18-00, if the actual motor speed is still lower than
the target speed, the motor may have reached the slip compensation limit.

Ensure that the slip compensation limit (18-02) and reference frequency do not exceed the mechanical
limitations of the equipment.

(3) Slip Compensation Filter Time (18-03).
- Filter time for slip compensation under V/F mode.

(4) Slip Compensation Selection during Regeneration (18-04)

- Select to enable or disable slip compensation during regenerative (deceleration) periods.

- In SLV mode, if speed accuracy is required during regeneration (deceleration), set 18-04 to 1 (enable).

- When slip compensation is enabled, regenerative energy may spike briefly (18-04 = 1), and a braking
module (brake resistor) may be required.

SLV Mode Adjustment

(1) Slip Compensation Gain
- For coupled loads, this gain can be used to maintain speed control accuracy across the full range.
- If speed drops below 2Hz and the motor slows down, increase 18-00.
- If speed drops below 2Hz and the motor speeds up, decrease 18-00.
Since 18-00 is a fixed value across the full speed range, even if accuracy is adjusted at low speed, there
may still be minor errors at high speed. If high-speed error is unacceptable, 18-01 (external compensation
value) can be used, or continue fine-tuning 18-00—though this may compromise low-speed precision.
The effect of 18-00 on torque-speed characteristics is illustrated in the figure below:

Torque  Decrease 18-00 Increase 18-00
A - _—
\ /
\ /
\ /
\ /
\ /
\ /
\ /
\ /
\ /
\ /
\ /
\ /
\ /
N/
\wy/

» Speed
Figure 4.3. 141 Effect of 18-00 on Torque vs. Speed

(2) High-Speed Slip Compensation Gain (18-01)
- When the load is coupled, this parameter is used to control speed accuracy during medium to high-speed
operation. In most cases, no adjustment is necessary.
- After adjusting 18-00, increase the reference frequency and observe any speed error. If speed error
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persists, increase the 18-01 setting to compensate.

- To reduce speed error, increase the motor rated frequency (01-12 base frequency) and increase 18-01.

- If speed accuracy is degraded due to high motor temperature, it is recommended to adjust both 18-00 and
18-01 accordingly.

- Compared with 18-00, 18-01 differs in that it is a variable gain across the entire speed range.

18-01 defines the slip compensation at the motor rated speed. The formula is as follows:

Reference Frequency
Motor Rated Frequency (01-

Slip Compensation Gain = (Low-Speed Slip Compensation Gain
+ High-Speed Slip Compensation Gain) *

12)
Slip compensation
A |
|
|
|
|
|
|
|
|
|
|
! 18-00
|
|
|
|
' > Frequency
Reference

Figure 4.3. 142 18-00 / 18-01 Slip Compensation Gain vs. Frequency Reference

Torque  Decrease  Increase Decrease  Increase
A 18-01 18-01 18-01 18-01
-«

Speed

Figure 4.3. 143 Effect of 18-01 on Torque-Speed Curve

(3) FOC (Flux-Oriented Control) Delay Time (18-05)

- In SLV mode, magnetic flux slip compensation depends on torque current and excitation current.

- When the motor is subjected to over 100% load at rated frequency, the voltage drop across the inductance
and resistance may cause inverter output saturation and result in current oscillation. Flux slip
compensation decouples torque current from excitation current, thereby resolving current oscillation
issues.

- Parameter 18-05 defines the delay time for flux slip compensation.

- Increase 18-05 for slow or steady-state operation; adjust 18-06 for fast operation.

(4) Slip Compensation Gain Adjustment (18-06)

- If the motor vibrates at rated frequency and full load, gradually reduce the 18-06 setting value to zero until

the vibration subsides.
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SLV2 Mode Adjustment
The factory default for 18-00 is 0.0 (When 18-00 = 0.0, the slip compensation function is disabled).
- Adjustment procedure for Slip Compensation Gain (18-00) is indicated below:
@ Properly set the rated slip and no-load current (02-00).
@ Set the Slip Compensation Gain (18-00)
® When operating the motor under load, measure speed, and adjust the slip compensation gain (18-00)
by increasing in increments of 0.1.
— If the motor speed is lower than the target speed, increase the low-speed slip compensation gain (18-00).
— If the motor speed is higher than the target speed, decrease the low-speed slip compensation gain (18-00).

19 — Wobble Function Group
Frequency skipping center .
19- 00 Ry 19- 04 Frequency skipping cycle
Scope [5.00~100.00] % Scope [0.0~1000.0] Sec
19- 01 Frequency skipping amplitude 19- 05 Frequency skipping ratio
Scope [0.1~20.0] % Scope [0.1~10.0] mSec
19- 02 Frequency skipping oscillation 19- 06 Frquency skipping upper offset
frequency amplitude
Scope [0.0~50.0] % Scope [0.0~20.0] %
19- 03 Erequency skipping oscillation 19- 07 Frquency skipping lower offset
time amplitude
Scope [0~50] mSec Scope [0.0~20.0] %

- Wobble operation is only available in V/F and V/F+PG control modes. To compensate for rapid frequency
changes in systems with inertia, frequency jumps can be incorporated.
- Refer to Figure 4.3.145 for wobble operation and related parameter settings.
Output
frequency
A .
Jump time

19-03 —L Jump — 19-01

« | frequency /\ ————— A

«

1902 Ny AN\
Center Ly 1906 M / \ /\ .
\V/ }

Frequency
19-00 /¥

a y '
v 19-02 — 19-01 \ /

19-01 ——

19-01 77

u
i

<

N
N
[{e]
o
N

tup o tdown R

* Wobble Ratio = tup / tdown

»!

Wobble time
19-04
Figure 4.3. 144 Wobble Operation and Parameter Settings

- During wobble operation, the wobble run command input source for the inverter is a multi-function digital
input (set 03-00 to 03-07 to 37: Wobble Run).
Before the inverter output frequency reaches the wobble center frequency (19-00), the acceleration time will
follow the default Acceleration Time 1 (00-14). When the wobble function is turned off or the run command
is removed, the deceleration time will follow the default Deceleration Time 1 (00-15). However, during
wobble operation, the acceleration and deceleration times are affected by the wobble period (19-04, tup +
tdown) and wobble ratio (19-05, tup / tdown).

- Wobble activity can be monitored using relay output (R1A-R1C, DO1) set to 28: Wobble Upward Offset
Status and 29: Wobble Active (set via 03-11 and 03-12).

- Refer to Figure 4.3.146 for wobble ON/OFF control.
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Run
Command t
Traverse Run
(03-00 —07 =37) t
A Traverse operation
19-03
il
7
001 19-02
19001 | 1/ \pm
QOutput frequency ) X /\
19-00 I
19-01
tup tdown ¢
A > «——> >
taccel J 19-04 tdecel !
Traverse Up
(03-11 to 03-12 = 28) t
A |
1
During Traverse y

(03-11 to 03-12 = 29)
Figure 4.3. 145 Wobble ON/OFF Control

- During wobble operation, the center frequency can be shifted upward or downward via multi-function digital
input. The amplitudes for up/down offset are configured via 19-06 Wobble Upward Offset Amplitude and
19-07 Wobble Downward Offset Amplitude.

However, the upward offset command (set 03-00 to 07 to 38: Wobble Upward Offset) and downward offset
command (set 03-00 to 07 to 39: Wobble Downward Offset) must not be input simultaneously, or the inverter
will maintain the previous center frequency (19-00). Refer to Figure 4.3.147 below.

r19-01 A“ - 1907

1 1906 /' \ A 19-01 N
Output /\i NN\ / A/ \

frequency {\/ i
N\

19-00

‘u
=
P
o
<
e
o
®<
o
2
|
it

Upper Deviation 4
Command
(03-00 to 03-07 = 38

Lower Deviation
Command
(03-00 to 03-07 = 39

v
~

v
~

Figure 4.3. 146 Up/Down Offset Operation

- During the acceleration and deceleration periods of wobble operation, the stall prevention function is
disabled. Therefore, it is necessary to select an appropriate inverter capacity to meet the actual application
needs.

- The frequency range of wobble operation spans from Motor 1 Minimum Output Frequency (01-08) to Motor
1 Maximum Output Frequency (01-02). If the Wobble Center Frequency (19-00) + Wobble Amplitude (19-
01) exceeds the Maximum Output Frequency (01-02), the maximum output frequency will be limited to 01-
02.

If the Wobble Center Frequency (19-00) - Wobble Amplitude (19-01) is below the Minimum Output
Frequency (01-08), the minimum output frequency will be limited to 01-08.
- All parameters within the Wobble Function Group (19-00 to 19-07) can be modified during wobble operation.
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20 — Speed Control Function Group

20- 00 ASR gain 1
Scope [0.00~250.00]
20- 01 ASR integral time 1 20- 04 ASR integral time limit
Scope [0.001~10.000] Sec Scope [0~300] %
20- 02 ASR gain 2 20- 05 ASR positive limit
Scope [0.00~250.00] Scope [0.1~10] %
20- 03 ASR integral time 2 20- 06 ASR negative limit
Scope [0.001~10.000] Sec Scope [0.1~10) %
20- 07 Acceleration/deceleration P/PI selection
[0]: PI speed control is only effective during constant speed; only P control is used
Scope during acceleration and deceleration
P [1]: PI speed control is effective during both constant speed and
acceleration/deceleration
20- 08 ASR delay time 20- 14 Speed feedback low filter
constant 2
Scope [0.000~0.500 ] Sec Scope [1~1000] mSec
20- 09 Speed observer gain 1 20- 15 ?SR S O TRy
Scope [0.00~2.55] Scope [0.0~599.0] Hz
20-10 Speed observer integral time 1 20- 16 2ASR At @iy aeTey
Scope [0.01~10.00] Sec Scope [0.0~599.0] Hz
20- 11 Speed observer gain 2 20-17 i e U
compensation gain
Scope [0.00~2.55] Scope [0.00~2.50]
20-12 Speed observer integral time 2 20-18 R
compensation gain
Scope [0.01~10.00] Sec Scope [-10~10] %
20-13 Speed feedback low filter 20-33 Constant speed detection
constant 1 threshold
Scope [1~1000] mSec Scope [0.1~5.0] %

Use of parameter 20-07 (P/PI selection during acceleration/deceleration)

Parameter 20-33 (Constant Speed Detection Threshold) is primarily used when 20-07 is set to 0 and
the frequency command source is analog input. Because analog signals can be affected by noise, the
system may incorrectly judge that the motor has not reached constant speed, resulting in issues.

Therefore, adjusting parameter 20-33 can help prevent such occurrences.

- The diagram below shows the speed control loop structure (ASR).

(a) V/F + PG Control Mode:

- The speed control system (ASR) adjusts the output frequency so that the feedback speed follows the speed

command (to reach zero error).
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Frequency Fref SFS A + Fout  Output
Reference l ASR Limit 3 Af ” Frequency
P 20-05
+ )
Speed 20-00 PG valid
Feedback > ”l 20-02 +h+ e
| 006 ? PG invalid
[ 20-01 v  (03-00 to 03-07=42)
7| 20-03 | =< ~ 20-07=1(during accel / decel)
.20-07=0, or

. Speed control integral reset
(03-00 to 03-07= 43)

Figure 4.3.147 Speed Control Structure (V/F + PG)

- When a multi-function digital input terminal (03-00 to 03-07) is set to 42 (Speed command without PG), the
input can be used to enable or disable the ASR system.

(b) SLV Control Mode:

- The SLV control mode uses a speed estimator output as the feedback value.
- The speed control system (ASR) adjusts the output frequency so that the feedback speed follows the speed

command (to reach zero error).

- The SLV mode includes a speed estimator used to estimate motor speed. To reduce noise interference, a low-
pass filter and speed feedback compensator are added.
- The ASR integrator output can be cleared (03-00 to 03-07 = 43). The ASR controller output passes through
a low-pass filter and limiter before generating the torque command.

LP Filter P
» 2035 > 20-34 Primary Torque
Frequency delay time Limit
Reference * P 20-00 + 20-08 L~
Y 20-02 " g e
I Limit
l‘ 20-01
™ 20-03 [T O 20-07 =1 (during accel/decel)
‘? 20-07=0
Speed 1
Feedback —  Speed Control Integ:’al Reset
LP Filter ~ Compensator 03-00 to 03-07 =43
20-13 20-17 Speed |a— Motor
Speed 20-14 20-18 | Observer Voltage
Observer Motor
Feedback P 0.09 + Current
| 20-11
Observer +
Error
! 20-10
L -
20-12

Figure 4.3.148 Speed Control Structure (SLV Mode)

(¢) SV and PMSYV Control Modes:

Torque
Reference

- The speed control system (ASR) adjusts the output frequency so that the feedback speed follows the speed

command (to reach zero error).

- The ASR integrator output can be cleared (03-00 to 03-07 = 43). The ASR controller output passes through
a low-pass filter and limiter before generating the torque command.
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LP Filter P

_>’ 20-35 F»’ 20-34

) Torque
P Prlma'ry Compensation from Al
delay time
+ +

Frequency Q - 20-00 20-08 ( ) Torque
Reference 20-02 + Reference

I I Limit + Torque

Limit
Speed 20-01 | . ]

Feedback ™ 2003 [ Q- 20-07 = 1 (during accel/decel) ~ 21-05 t0 21-08

SO 20-07=0
20-04

Speed Control Integral reset

— 03-00 to 03-07 =43
Figure 4.3.149 Speed Control Structure (SV and PMSV Modes)

A. ASR Settings in V/F + PG Control Mode

(1) In V/F + PG mode, the proportional (P) gain and integral (I) time are set for both the minimum
output frequency (parameters 20-02 and 20-03) and maximum output frequency (parameters 20-00

and 20-01). Refer to Figure 4.3.151.

i P=20-00
1=20-01
P.l
P=20-02
1=20-03
_ Output
0% 100% ~ Frequency

(Fmax , 01-02)

Figure 4.3.150 ASR Gain Settings (V/F + PQG)
(2) Adjusting the ASR Gain:
Use the following steps to adjust the ASR Gain:
a. Gain Adjustment for Minimum Output Frequency.
- Run the motor at the minimum output frequency (Fmin, 01-08).

- Increase the ASR proportional gain 2 (20-02) as much as possible without causing instability.

- Decrease the ASR integral time 2 (20-03) as much as possible without causing instability.

- Ensure that the output current is below 50% of the inverter rated current. If the output current

exceeds 50% of the inverter rated current, reduce 20-02 and increase 20-03.

b. Gain Adjustment for Maximum Output Frequency.
- Run the motor at the maximum output frequency (Fmax, 01-02).

- Increase the ASR proportional gain 1 (20-00) as much as possible without causing instability.
- Decrease the ASR integral time 1 (20-02) as much as possible without causing instability.

c. Gain Adjustment for Acceleration/Deceleration PI Control (20-07).

- When 20-07 = 1, PI speed control is enabled during both constant speed and

acceleration/deceleration, activating integral control.

- Integral control helps the motor reach the target speed more quickly but may cause overshoot or

oscillation, as shown in Figures 4.3.154 and 4.3.155.

- If one of the multi-function digital inputs (03-00 to 03-07) is set to 43, it can be used to reset the

speed control integrator.

When 20-07 is set to 1, both proportional (P) and integral (I) control of the ASR are active during
acceleration/deceleration and steady-state operation. When set to 0, only P+I control is used during

steady-state, while only P control is applied during acceleration/deceleration.

— If speed overshoot occurs, decrease 20-00 (ASR Proportional Gain 1) and increase 20-01 (ASR

Integral Time 1).

— If speed undershoot occurs, decrease 20-02 (ASR Proportional Gain 2) and increase 20-03 (ASR

Integral Time 2).

— If overshoot or undershoot cannot be resolved through gain tuning alone, adjust ASR
Positive/Negative Limits (20-05 / 20-06) accordingly to increase or reduce the reference frequency
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compensation (Af) range for better speed response. Since parameters 20-05 and 20-06 cannot be
modified during operation, the inverter must be stopped before adjusting the ASR
positive/negative limits.

- Observe the motor speed waveform and adjust gains simultaneously as shown in Figure 4.3.152.

Related Parameters

04- 11= 6 (Motor Speed)
D AO1 { 04- 12 (Gain)
04- 13 (Bias)

04-16 = 6 (Motor Speed)
04- 17 (Gain)
04- 18 (Bias)

D AO02 {

Figure 4.3.151 Analog Output Settings

d. ASR Positive/Negative Limits (20-05, 20-06)
- The ASR positive/negative limits define the frequency compensation boundaries for speed control.
Set this frequency limit as a percentage of the maximum output frequency (01-02).
- If the frequency limit is set too low, the actual motor speed may fail to reach the target speed.

B. ASR Settings (SV / SLV / PMSYV Control Modes)
(1) SLV Mode:

- In SLV mode, the speed controller provides separate high-speed and low-speed gain settings—
parameters 20-00/20-01 for high speed and 20-02/20-03 for low speed. The switching between high-
speed and low-speed gains is defined by parameters 20-15 and 20-16.

- Similar to ASR gain settings, the speed estimator provides high-speed gains (20-09/20-10) and low-
speed gains (20-11/20-12). The switching points for these gains are also set using parameters 20-15
and 20-16.

- The speed estimator includes a low-pass filter to reduce noise interference in the speed feedback.
Parameters 20-13 and 20-14 define the low-pass filter time constants for high-speed and low-speed
operation, respectively. The switching points for these gains are also set using parameters 20-15
and 20-16.

- Parameter 20-17 sets the low-speed compensation gain for speed feedback.

- Parameter 20-18 sets the high-speed compensation gain for speed feedback.

- When the reference frequency exceeds the value set in parameter 20-16, the high-speed
ASR/estimator gains and low-pass filter time constants are fully applied. When the reference
frequency is lower than the value set in parameter 20-15, the low-speed ASR/estimator gains and
time constants are fully applied. When the speed command is between the values of 20-15 and 20-
16, the gains and time constants transition smoothly and linearly.

PI A A

Time

P =20-00 Constant

1=20-01

P=20-02
1=20-03
> Frequency

Reference

20-15 20-16

I
20-15 20-16

Figure 4.3.152 ASR Gain Settings in SLV Mode
(2) Gain settings in SV and PMSV modes
- In SV and PMSV modes, separate ASR gains are provided for high-speed (20-00/20-01) and low-
speed (20-02/20-03) ranges.
(3) Speed control gain adjustment
- During gain adjustment, multi-function analog output terminals (AO1 and AO2) can be used to
monitor output frequency and motor speed (see Figure 4.3.153).
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»  For full-speed-range ASR gain tuning in SV and PMSV modes (20-00 to 20-03):
- Adjust parameters during normal operation.
- Increase ASR proportional gain 1 (20-00) and gain 2 (20-02) as much as possible, but avoid
system instability.
— Parameters 20-00 and 20-02 affect the response of the speed control loop.
— Adjusting the settings of 20-00 and 20-02 can improve system responsiveness but may also
cause the entire system to become oscillatory. Please refer to the diagram below:

Motor

Speed (1) : 20-00 setting is too high(oscillation occurs)

@ : 20-00 setting is too low(slow response)

> t

Figure 4.3.153 System Reéponse of ASR Proportional Gain

- Reduce ASR integral time 1 (20-01) and ASR integral time 2 (20-02) with caution to avoid instability.
— Longer integral times result in slower system response.
— Excessively short integral times may cause system oscillation. Refer to the figure below.
- If system overshoot occurs while adjusting PI gain, over-voltage protection may be

triggered. To prevent this issue, a braking unit (braking resistor) may be used.
Motor

Speed @ © 20-01 setting is too short(oscillation occurs)

@ @ © 20-01 setting is too long(slow response)

Figure 4.3.154 ASR Integral Time Response

»  SLV Mode Gain Adjustment (20-00 to 20-03, 20-09 to 20-18) and SLV2 Mode Gain Adjustment

(20-15, 20-16)

- Adjust low-speed ASR PI gains 20-02 to 20-03 when the reference speed is lower than 20-15.
The adjustment method for proportional gain (P) and integral time (I) is similar to 20-00 and
20-01 in SV mode.

- Adjust high-speed ASR PI gains 20-00 to 20-01 when the reference frequency is higher than
20-16. The adjustment method for proportional gain (P) and integral time (I) is similar to 20-
00 and 20-01 in SV mode.

- Generally, low-speed ASR gain can be set equal to the high-speed gain. If mechanical
resonance causes oscillation, adjust either the low-speed or high-speed gain accordingly.

- If adjusting ASR PI gains 20-00 to 20-03 does not improve system response, reduce the low-
pass filter time constants 20-13 to 20-14 to increase feedback bandwidth, then readjust the
ASR gains.

- Adjust low-speed low-pass filter time constant 20-14 when the reference frequency is below
20-15.

- Adjust high-speed low-pass filter time constant 20-13 when the reference frequency is above
20-16.

- Increasing the low-pass filter time constant limits the speed feedback bandwidth and reduces
overall system responsiveness. This approach reduces interference in the speed feedback
signal but may hinder response to sudden load changes. It is suitable when load fluctuation is
minimal and stable operation is desired. Low feedback bandwidth must be paired with low
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ASR gain to ensure stable operation.

- Decreasing the low-pass filter time constant increases the speed feedback bandwidth and
overall responsiveness. While this improves the system’s ability to react to rapid load changes,
it also increases susceptibility to feedback noise. Use this method when rapid response is
required and load fluctuations are frequent. High feedback bandwidth allows for higher ASR
gain settings.

- If adjusting 20-00 to 20-03 and filter time constants 20-13 to 20-14 still does not yield a
satisfactory response, the PI gain of the speed estimator (20-09 to 20-12) may need to be tuned.

- High estimator gain (larger P, shorter I) increases bandwidth but can lead to system instability
due to noise.

- Low estimator gain (smaller P, longer I) reduces bandwidth but improves noise immunity and
overall stability.

- Typically, default ASR settings are suitable for most applications. Adjusting low-pass filter
constants and estimator gain is complex and risky; excessive tuning by the user is not
recommended. If stable and high-speed response cannot be achieved in SLV mode, switch to
SV mode.

- Parameter 20-15 defines the frequency threshold for switching to low-speed gain; 20-16
defines the high-speed gain threshold.

- When the reference speed is lower than 20-15, the inverter outputs a higher magnetizing
current to improve low-speed control accuracy. When the frequency reference exceeds 20-16,
the inverter outputs the rated magnetizing current at no-load voltage (02-19).

- As a general guideline, 20-15 should be set at 5-50% of the motor base frequency. If set too
high, the inverter output may saturate. 20-16 should be set at 4 Hz or above and higher than
20-08.

- If the motor operates stably under heavy load (above 100%) at mid-speed but oscillates at high
speed, reduce the no-load voltage (02-19) or adjust FOC parameters (18-05 to 18-06).

- Parameters 20-17 and 20-18 compensate for speed feedback under low- and high-speed
conditions, respectively.

- Parameter 20-17 is used to adjust no-load speed below 2 Hz. Adjusting 20-17 is similar to
adding an offset to the torque-speed curve. When the no-load speed is below the frequency
reference, increase 20-17. When the no-load speed is above the frequency reference, decrease
20-17. The effect of 20-17 on the torque-speed curve is illustrated below:

Torque
A Decrease 20-17  Increase 20-17
-— —

P Speed
Figure 4.3.155 Effect of 20-17 on Torque-Speed Curve

Parameter 20-18 is used to adjust no-load speed in the mid- to high-speed range. Adjustment is typically
unnecessary. Parameter 20-18 functions similarly to 20-17; its torque-speed curve is as follows:

Torque Decrease Increase Decrease Increase
A 20-18 20-18 20-18 20-18

- -
[l | | | | | |
[N | | | | | |
[N | | | | | |
[ | | | | | |
[N | | | | | |
[N | | | | | |
[N | | | | | |
[ | | | | | |
[N | | | | | |
[N | | | | | |
[N | | | | | |
[ | | | | | |
[N | | | | | |
[N | | | | | |
[ | | | | | |
] 1 1 1 1 1 1 >

» Speed

Figure 4.3.156 Effect of 20-18 on Torque-Speed Curve
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»  Main ASR Delay Time (20-08).
- Normally, adjustment is not required.
- A higher 20-08 setting reduces the speed response but improves system stability and reduces

the likelihood of oscillation.

»  ASR Integral Limit (20-04)
- Setting a smaller value helps prevent sudden load variations.

Note: Open-loop speed bandwidth specifications for vector control modes:
1. SV /PMSYV control mode: 50 Hz
2. SLV/PMSLV control mode: 10 Hz
Speed response may be affected by factors such as proportional gain (kp) tuning, system inertia, load,
and motor temperature. Therefore, the practical bandwidth may be slightly reduced in real-world

applications.
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20-19 Overspeed (OS) selection

Scope [0]: Decelerate to stop | [1]: Free-run stop | [2]: Continue operation
20- 20 Overspeed (OS) detection threshold

Scope [0~120] %

20- 21 Overspeed (OS) detection time

Scope [0.0~2.0] Sec

20- 22 Speed deviation (DEV) selection

Scope [0]: Decelerate to stop | [1]: Free-run stop | [2]: Continue operation
20- 23 Speed deviation (DEV) detection threshold

Scope [0~50] %

20- 24 Speed deviation (DEV) detection time

Scope [0.0~10.0] Sec

20- 25 PG disconnection selection

Scope [0]: Decelerate to stop | [1]: Free-run stop | [2]: Continue operation
20- 26 PG disconnection detection time

Scope [0.0~10.0] Sec

20- 27 PG pulse count

Scope [0~9999] PPR

20- 28 PG rotation direction selection

Scope [0]: Forward is counterclockwise | [1]: Forward is clockwise

20- 29 PG pulse frequency division ratio

Scope [001~132]

20- 30 PG gear ratio 1

Scope [1~1000]

20- 31 PG gear ratio 2

Scope [1~1000]

. PG interface card is required (JN7-PG-L)
The PG pulse division ratio can be configured via 20-29.
+ PG Feedback Settings
(1) Overspeed Operation Settings (20-19 to 20-21)
- An error is detected when the motor speed exceeds the configured limit.

- An overspeed (OS) fault is triggered if the motor speed feedback exceeds the setting of 20-20
(Overspeed Detection Level) and persists longer than the time set in 20-21 (Overspeed Detection Delay
Time).

- When an overspeed (OS) is detected, the inverter stops operation according to the setting in 20-19.

- Refer to the block diagram in Figure 4.3.158 for PG feedback fault detection.
(2) PG Speed Deviation Settings (20-22 to 20-24)

- An error is detected when the speed deviation (i.e., the difference between the command speed and the

actual motor speed) exceeds the configured limit.

- Speed deviation (DEV) fault detection is triggered when the output frequency is outside the reference
frequency + the deviation detection tolerance (20-22), and the deviation exceeds the setting in 20-23
(Deviation Detection Level) or lasts longer than the time set in 20-24 (Deviation Detection Delay
Time).

- Upon detecting a speed deviation, the inverter will stop according to the setting in 20-22.
- Refer to the block diagram in Figure 4.3.158 for PG feedback fault detection.

(3) PG Detection Settings (20-25 to 20-26).

- A PG (PGO) disconnection fault is detected if it lasts longer than the time specified by parameter 20-

26 (PG Open Circuit Detection Time).

- The inverter will stop according to the setting of parameter 20-25.

- Refer to the PG feedback fault detection block diagram in Figure 4.3.158.
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Duning momentary

powerllloss
Duli
Fout BE DEV Det Time
(after + DEV
Speed 20-23
feedback
(01-08)Fmin PGO Det Time
PGO
D fault
0% SPEED —
OS Det Time
20% SPEED — - 20-21 b OS fault
20-20 —

Figure 4.3. 157 PG Feedback Fault Detection Block Diagram

(4) PG Pulse Setting (20-27).
- Sets the number of pulses from the PG or encoder.
- Parameter 20-27 specifies the number of A-phase or B-phase pulses per motor revolution.
- If a reduction gear is used between the motor and PG, configure the gear ratio using parameters 20-30
and 20-31.

(5) PG Rotation Direction (20-28)
- This parameter sets the PG rotation direction relative to the motor rotation direction.
- When the motor rotates forward, it defines which phase (A or B) leads.
20-28 = 0: A-phase leads during forward (B-phase leads during reverse).
20-28 = 1: B-phase leads during forward (A-phase leads during reverse).

Inverter phase
A
(20-28=0)

Forward

Command phase

B

phase

ccw A
Motor é (Forward)  (20-28=1) {
phase

B
Figure 4.3. 158 PG and Motor Rotation Direction Signals
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Motor direction is determined as follows:
— Forward: When the motor shaft rotates counterclockwise in response to the inverter’s forward run

command. Refer to Figure 4.3.160 below.

Inverter

Forward
Command

CCw

Motor (Forward)

Figure 4.3. 159 Motor Rotation Direction

— Reverse: When the motor shaft rotates clockwise in response to the inverter’s run command. A typical PG
signal is shown below in Figure 4.3.161.

phase A
I
CwW

phase B

Figure 4.3. 160 PG Rotation Direction

(6) PG Pulse Frequency Division Ratio (20-29)
Use parameter 20-29 to set the pulse division ratio when the pulse output signal is connected to a pulse
input device. Note: After each modification of parameters 20-29, the power must be cycled for the settings
to take effect.
- The value of 20-29 is expressed by the first digit n (0 or 1) and the next two digits k (001 to 320).
The output division ratio is calculated using the formula:
—20-29 =g og, valid ranges: n =0 to 1
n k k:01 to 32
— Output ratio= (1 +n) /k
e.g. 20-29=001 — n=0, k=1 - Ratio = (1+0)/1=1
@. 20-29=032 — n=0, k=32 - Ratio = (1+0)/32=1/32

@. 20-29=132 — n=1, k=32 - Ratio = (1+1)/32=1/16

(7) PG and Motor Gear Ratio Settings (20-30, 20-31)
- In V/F+PG control mode, if a transmission mechanism exists between the motor and PG (Note: the
speed response in V/F+PG mode is lower than in SV mode).
Configure the gear ratio between the motor and PG as follows:
— Set parameter 20-31 to define the gear ratio on the load side.
— Set parameter 20-30 to define the gear ratio on the motor side.
— The motor speed is calculated using the following formula:

No. of input pulses from PG x 60 No. of PG gear teeth 2 (20-31)
X
PG pulses (20-27) No. of PG gear teeth 1 (20-30)

Motor Speed(RPM) =
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20- 32 Special encoder selection

Scope

[0]: None
[1]: Resolver

If using a resolver, set this parameter to 1.
Note: Resolver cards do not support position control mode.

20- 34 Speed reduction compensation gain
Scope [0~25600]

20-35 Speed reduction compensation time
Scope [0~30000] mSec

Refer to Figures 4.3.149 and 4.3.150. The deceleration torque compensation function reduces ASR drop
characteristics under sudden load conditions. Details are as follows:

20-34 Deceleration Compensation Gain: This gain functions similarly to the ASR proportional gain
(20-00, 20-02). When used together with the low-pass filter time constant (20-35), it can help prevent
oscillation.

20-35 Deceleration Compensation Time: This time constant is used to suppress oscillations caused
by the deceleration compensation gain (20-34). However, if the time constant is set too high, the
output response may become too slow, which is counterproductive to drop compensation.
Recommended values for 20-34: 30 to 50, 20-35: 50 to 100 ms.

20- 43 Speed multiplier
Scope [1~500]

20- 44 Speed command limit
Scope [0.1~30.0] Hz

In handwheel mode, the speed calculated from the handwheel pulse input is multiplied by the speed ratio set
in parameter (20-43), and then limited by the maximum speed command defined in parameter (20-44).

20- 45 PG Card Polarity

Scope

0: The PG card's Z signal output has an active polarity of high level
1: The PG card's Z signal output has an active polarity of low level

When parameter 09-15 is set to 2, this setting is transmitted via SPI to the FPGA to
control the output polarity of the Z signal.

When set to 0, the default level of the Z signal output 1s low, and the active level is high.
When set to 1, the default level of the Z signal output is high, and the active level is low.

Note: After each modification of parameter 20-45, the power must be cycled for the settings

to take effect.
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21 — Torque Control Function Group

21- 00 Torque control selection
[0]: Speed control
Scope [1]: Torque control
21-01 Torque reference filter time
Scope [0~1000] mSec
21- 02 Speed limit selection
[0]: Based on Al input
Scope [1]: Based on parameter 21-03
[2]: Based on communication position input (2502H)
21- 03 Speed limit value
Scope [-120~120] %
21- 04 Speed limit bias voltage
Scope { 0~120 ] %

(1) Torque Control Selection (21-00)

- In SV or PMSV control mode, switching between speed and torque control is available:
- Use one of the multi-function digital input terminals 03-00 to 03-08 and set it to 44 (Speed/Torque

Control Switch).

- When the terminal input is OFF, speed control is activated. When the terminal input is ON, torque

control is activated.

- Use parameter 21-00 to select between speed control or torque control.
21-00 = 0: Speed control (parameters 20-00 to 20-08); ASR settings. Refer to Figure 4.3.149 Speed

Control Block Diagram.

= 1: Torque control (21-01 to 21-08); torque control settings. Refer to Figure 4.3.162 Torque

Control Block Diagram.

Torque Reference
(from Al 2)

Speed Limit
(from Al 1)

Speed Limit
(set by
21-03)

Speed Limit

21-02=0

(from communication—C

address 2502H)

Speed Feedback

Tref
o

NLmt

Torque Limit
A torque
+ oI Internal
»(_ » —> Torque
] Im|Iv (™" Reference
+

(21-05 to 21-08)

Speed Controller

Speed Limiter

&

Input
Methods

e

<«—  Control Block

Speed Limit Bias
21-04

v

Figure 4.3.161 Torque Control Block Diagram
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(2) Torque Settings

(a) Torque Command (Tref) Input (AI2: 04-05)
- The torque command (Tref) cannot be set from the digital operator; it must be adjusted via multi-
function analog input.

- Set 04-05 (AI2 Function Selection) to 15 (Torque Command) or 16 (Torque Compensation).
— The motor torque output direction is determined by the polarity of the analog input signal

(AlI2), not by the direction of the run command.

— When the analog input signal AI2 is a positive voltage (or current), a positive torque signal
can be input (motor output shaft rotates counterclockwise).

—To use negative torque, set one of the digital inputs 03-00 to 03-07 to parameter 45 (Negative
Torque Command), and turn the corresponding digital input ON. (motor output shaft
rotates clockwise)

Table 4.3.41 Torque Input Methods

Input Method | Input terminal Relat(;(l tlt);l;meter Description
Voltage Input A2 04-00=0,2 Terminal AI2 signal level: 0-10 V
(0-10V) Select "V"  104-05=15 AI2 serves as torque input
Current Input AI2 04-00=1,3 Terminal AI2 signal level: 4 - 20mA
(4 - 20mA) Select "I" 104-05=15 Al2 serves as torque input

(3) Torque Filter Time (21-01)
- The time constant is used to eliminate noise in the torque signal and to adjust response.
- If the system becomes unstable during control, increase this setting value.
(4) Speed Limit Input Settings (21-02 and 21-03): These parameters define a speed limit as a percentage of
the maximum output frequency (01-02).
- During torque control, if the torque command exceeds the load, the motor may accelerate endlessly.
The speed limit function prevents this, avoiding damage to the system or mechanical structure.
- There are two ways to set speed limits: through parameters or analog input. Refer to Table 4.3.42
Speed Limit Input Methods.
Table 4.3.42 Speed Limit Input Methods

Input Related Parameter ..
Input Method terminal ety Description
21-02=0 Use analog input as speed limit
00-05=1 Use analog input as reference frequency
Voltage Input e input
1 All p
(-10V - 10V) Terminal Al signal level: -10V - 10V
04-00=2,3 (If the speed limit is a positive value, set
04-00=0, 1)
_ Set the speed limit controlled by
) Pargmeter 21-03 — 21-0271 parameter 21-03
setting 21-03 Set the speed limit
Communication input L -
+ - _02=
3 (2502H) S+and S 21-02=2 Use communication as speed limit

— The running direction in speed control depends on the speed limit signal:

- Positive torque: Forward, speed limit = (21-03) + (21-04). Reverse, speed is limited to zero or
reverse direction (21-04).

- Negative torque: Reverse, speed limit = (—21-03) — (21-04). Forward, speed limit at Zero or in the
Forward Direction (-21-04)

— If the speed limit bias is set to 0, and the motor’s direction is opposite to the speed limit direction, the
motor speed will be limited to 0. For example, if the speed limit signal is a positive voltage and the
motor is operating in forward, the valid speed range for torque control is from 0 to the forward speed
limit value.
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(5) Speed Limit Bias Setting (Parameter 21-04):This parameter sets the speed limit bias as a percentage of the
maximum output frequency (01-02).

-The speed limit bias (21-04) is used to adjust the boundary of the speed limit.
-The speed limit bias (21-04) can be set to define the bias values for both forward and reverse motor

speeds.

Example I — Set 30% speed limit for both forward and reverse directions

-100%

Output torque (T)

21-04

21-04

- Set speed limit value (21-03)=0

speed limit bias (21-04)=30%

- The speed range of the torque Control is

from —30% to 30% of maximum output frequency.

Torque reference (Tref)

-30%

30%

Example 2 — Settings:
1. Speed Limit Value (21-03) = 100% (Forward Speed Limit)
2. Speed Limit Bias (21-04) =20%
‘The torque control speed range is from -20% (21-04) to 120% (21-03 + 21-04)

100% Motor speed (N)
(]

L Effective range of torque control

Figure 4.3.162 Speed Limit Setting

Torque reference (Tref)

» Motor speed
120% \ |
Torque Limit

Output torque
Torque 0
Limit 21-04
<>
-100% -20% 100%
e N
’ feffective range
A > of torque controli ¢ >

!

Speed limit

. When the speed exceeds the forward speed
limit(120%), the torque is increased in the
negative direction and is limited by the

(21-03) setting regenerative torque limit in the 4th guadrant.

+ When the speed exceeds the reverse speed limit(- 20%),
the torque is increased in the positive direction and is limited
by the regenerative torque limit in the 2nd guadrant.

Figure 4.3.163 Speed Limit Setting (Example 2)
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(6) Operation Examples of Torque Limit and Speed Limit
-Torque and speed limit examples are applied in winding and unwinding operations.
(a) Winding Operation
-The line speed (N) and motor torque (T) are generated in the same direction by the motor. Refer to the
below Figure 4.3.165

Output torque
(T)
N T Torque
Limit

Line direction 21-08

Tref

21-04 21-04
— | — i«

Motor speed (N)

A
o Speed Limit
Setting 21-03 Torque Limit

21-07

® O] @)

Figure 4.3.164 Winding Operation

®Speed Limit Bias (-21-04) < Motor Speed < Speed Limit (21-03 + 21-04) — Torque is controlled
according to Tref.

®@Motor Speed (N) > 21-03 + 21-04 — The speed limit will output negative torque to prevent speed
increase.

®Motor Speed (N) <-21-04 — The speed limit will output positive torque to prevent further speed drop.

(b) Unwinding Operation
-The line speed (N) and motor torque (T) are in opposite directions.
output torque

Torque Limit M

(21-08) 4
T I
|
<> 21-04
e J |
Line direction - 21-04 : _ motor speed
! " (N)
N Speed Limit Setting
Tref Torque Limit
| (21-07)

Figure 4.3.165 Unwinding Operation
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The relationship between Tref (Torque Reference), NLmt (Speed Limit), and N (Motor Speed) in winding
and unwinding operations is as follows:

‘Operation Winding Operation Unwinding Operation
21-08 N 21-08 T 2108 N 21-08 !
Tref Tref
21-04 21-04 _21-04 « o 21-04
R N - Numt
T-N Curve L N | JE N oo \] | L avoe]" o N
‘ ref ‘ \ Trer
21-07 2170; 21-07
21-07
Rotation
o Forward Reverse Forward Reverse
Direction
Tref
(Torque + - - +
Reference)
NLmt o + _ + _
(Speed limit)
T T
N
Line direction Line direction
Structure @ ®
N

Figure 4.3.166 Winding and Unwinding Operation

21- 05 Forward torque limit 21- 07 Eoryvard regenerative torque
limit

Scope [0~300] % Scope [0~300] %

21- 06 Negative torque limit 21- 08 }i{;\i/::rse regenerative torque

Scope [0~300] % Scope [0~300] %

‘When the torque limit function is used, torque control takes priority over motor speed control and
compensation. As a result, acceleration and deceleration times may increase, and motor speed may decrease.
There are two sources of torque limit in Speed Mode: (In SV control mode, and in torque mode, torque limit
sources are only configurable via the digital operator.)

1. Torque limit values set via digital operator (21-05 to 21-08)

2. Torque limit values set via multifunction analog input (AI2).

(1) Setting Torque Limits Using Parameters (21-05 to 21-08)

‘There are four torque limit values that can be set individually:
(I) Forward-Side Positive Torque Limit (21-05)
(IT) Reverse-Side Positive Torque Limit (21-08, Reverse Regenerative Torque Limit)
(IIT) Reverse-Side Negative Torque Limit (21-06)
(IV) Forward-Side Negative Torque Limit (21-07, Forward Regenerative Torque Limit)
Refer to Figure 4.3.168.
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Output Torque (T)
'

?
21-08 | 21-05 »
Positive torque
Il I
} Motor Speed (N)
i \% . .
Negative torque I: Forward rotation positive torque
21-06 | 21-07 ¢ 4 Il: Reverse rotation positive torque
Reverse E d ) I1l: Reverse rotation negative torque
direction =1 € orwarad IV: Forward rotation negative torque
irection direction

Figure 4.3.167 Torque Limit Setting for Four Quadrants

(2) Setting Torque Limits Using Multifunction Analog Input AI2
-The multifunction analog input (AI2) can be configured for torque limit settings via the AI2 function
setting (04-05). Refer to the below Table 4.3.43 for analog input settings for torque limit.

Table 4.3.43 Torque Limit Analog Input Settings

AI2 function

setting Function

(04-05)
11 Forward torque limit
12 Negative torque limit
13 Regenerative Torque Limit (for both forward and reverse)
14 Positive/Negative Torque Limit (detects both forward and reverse

directions)

-The analog input for torque limit can only be provided via AI2. The analog input signal type (04-00)
can be set to 0, 2 (0—-10V) or 1, 3 (4-20mA). A 10V or 20mA input corresponds to 100% of the rated
motor torque limit.

When the torque limit source is set to multifunction analog input Al2, the actual torque limit value is the
smaller of the values between the multifunction analog input AI2 and the parameter settings (21-05 to
21-05) via the digital operator.

— When the analog input is at its maximum value (10V or 20mA), the torque limit is 100% of the rated
motor torque. ‘To set the torque limit above 100%, increase the AI2 Gain (04-07) to above 100%. For
example, when the AI2 Gain is set to 200.0% and the multifunction analog input AI2 is at maximum value
(10V/20mA), the torque limit can be raised to 200%.

Note: When the torque limit source is set to multifunction analog input, the maximum torque limit value
is 200%.

Scope [0.1~100] Hz
21- 09 Position control maximum frequency
Scope [-9999~9999]
21-10 Segment 0 rotation count 21-26 Segment 8 rotation count
command command
21-11 Segment 0 pulse count command 21-27 Segment 8 pulse count
command
21-12 Segment 1 rotation count 21-28 Segment 9 rotation count
command command
21-13 Segment 1 pulse count command 21-29 Segment 9 pulse count
command
21- 14 Segment 2 rotation count 21-30 Segment 10 rotation count
command command
21-15 Segment 2 pulse count command 21- 31 Segment 10 pulse count
command
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Scope [-9999~9999]
21-16 Segment 3 rotation count 21-32 Segment 11 rotation count
command command
21-17 Segment 3 pulse count command 21-33 Segment 1 pulse count
command
21-18 Segment 4 rotation count 21-34 Segment 12 rotation count
command command
21-19 Segment 4 pulse count command 21-35 Segment 12 pulse count
command
21-20 Segment 5 rotation count 21- 36 Segment 13 rotation count
command command
21-21 Segment 5 pulse count command 21-37 Segment 13 pulse count
command
21-22 Segment 6 rotation count 21-38 Segment 14 rotation count
command command
21-23 Segment 6 pulse count command 21-39 Segment 14 pulse count
command
21- 24 Segment 7 rotation count 21- 40 Segment 15 rotation count
command command
21-25 Segment 7 pulse count command 21- 41 Segment 15 pulse count
command
[0] Enter position mode when speed falls below the minimum frequency
Scope
[1] Z-Phase Lock Function
21-42 Position mode selection
Scope [0~9999] Pulse
21-43 Offset angle

Function Description:

‘Position Control Maximum Frequency (21-09): This is the speed frequency used for moving to the
next position in multipoint positioning mode.
‘During the search for the next positioning point while the run command is active, the motor
accelerates based on Acceleration Time 1 (00-14).

. ‘During the search for the next positioning point while a stop command is issued, the motor
decelerates based on Deceleration Time 1 (00-15).
‘In SV or PMSV control modes, digital input terminals 03-00 to 03-07 can be used to select functions
as defined in Table 4.3.44.

Figure 4.3.168 Zero-Servo Positioning Schematic Table 4.3.44 Multipoint Positioning Function Settings
Output frequenc 03-00~03-07 .
I (DI fun) Settings Ll L
02 Multi-Speed Command 1 / Multi-
Point Position Command 1
Fmin1 (01-08) 03 Multi-Speed Command 2 / Multi-
T — Point Position Command 2
, >t Multi-Speed Command 3 / Multi-
04 Point Position Command 3
DI(Zero-Srvo) >t
- .t 05 Multi-Speed Command 4 / Multi-
Point Position Command 4

46 Zero-Speed Servo (Zero-Srvo)

51 Multi-Speed & Multi-Point Position
Switch (Multi Pos. Switch)

Position Command Enable (Multi

>2 Pos. Enable)
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Multi-Point Positioning Function (MultiPosRef) Description:
When parameter (21-42) is set to Option 0, the system enters position mode when the speed falls below
the minimum frequency. In Zero-Servo positioning mode, if the multi-speed and multi-point position
switch command is input (DI set to 51), Multi-Speed Commands 1 to 4 are converted into Multi-Point
Position Commands 1 to 4. Including the home position of the Zero-Servo positioning mode, a total of
17 position points are available. Refer to Figure 4.3.170.

. Spindle Positioning Function (Z-Phase Lock Function)

When parameter (21-42) is set to Option 1, the motor enters position mode upon detecting a Z-phase

signal while rotating below the minimum frequency. The home position is determined by Z-phase signal

+ the value set in parameter (21-43). This can also be used in combination with the Multi-Point

Positioning Function.

Monitoring parameter 12-78 (Z-Phase Deviation) displays the deviation between the Z-phase signal and

the current position.

To use this function, rotate the motor one full turn in the direction of future operation. Once the Z-point
is captured, parameter 12-78 will show the deviation between the captured Z position and the actual one. After
confirming, input this 12-78 value into parameter 21-43 as the offset angle. The home position will then be
located at Z-phase signal + (21-43) setting.

Note: If the motor has not passed the Z-point upon startup, 12-78 will display 9999.

a

PosRef 0~15

v

Zero-Servo

v

Multi Pos. Enable

v

Multi Pos. Switch

EEEN sunmmmnnR
AN hmm,
Run

v

Figure 4.3.169 Multi-Point Positioning Function Schematic
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When using the Multi-Point Positioning Function, the Position Command Enable (Multi Pos. Enable,
DI set to 52) must be ON for the inverter to accept external position commands. Refer to Figure 4.3.171.

A

External Position Position 0 Position 1 Position 2 Position 3 Position 4 Position 5
Command t

v

Position
command enable

v

Inverter
Position
Command

Position 0 Position 1 Position 1 Position 3 Position 3 Position 3

v

Figure 4.3.170 Position Command Enable Schematic

The Multi-Point Positioning Mode is absolute. For example, if Position 1 is set to 100 pulses and the
goal is to move another 100 pulses, then Position 2 must be set to 200 pulses. Refer to Figure 4.3.172.

Position (pulse)

A

200 |—

100 |—

100

v

Figure 4.3.171 Absolute Mode Diagram

Position Setting Description (21-10 to 21-41):
Motor position for step N = Step N number of revolutions X PG pulse count (20-27) + Step N pulse count

Example: Motor encoder resolution: 2500 PPR
To rotate the motor forward by half a revolution, set the number of revolutions to 0, and the pulse count
to 1250.

Pulse count command = %2 revolution x PG pulse count (20-27) = % x 2500 = 1250
Motor position = Number of revolutions x PG pulse count (20-27) + Pulse count =0 x 2500 + 1250 = 1250

To rotate the motor in reverse by 1 and % revolutions, set the number of revolutions to -1 and the pulse
count to -1875.

Pulse count command = % revolution x PG pulse count (20-27) = 13 x 2500 = -1875

Motor positioning position = Number of revolutions command x PG pulse count (20-27) + pulse count command
=-1x 2500 -1875 = -4375

Note: Motor rotation direction is based on PG rotation direction selection (20-28)
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22-PM Motor Parameter Group

22- 00 PM motor rated power 22- 04 PM motor rated rotation speed
Scope [0.00~600.00] KW Scope [ 6~60000] rpm
22-01 PM motor rated voltage 22- 05 E;\;Ie(rlnotor maximum rotation
200V[50 ~240]V
Scope Scope [6~60000] rpm
400V[100 ~ 480]V
22-02 PM motor rated current 22- 06 PM motor rated frequency
o/ o : >
Scope 25%~200% of the inverter’s Scope [4.8-599.0] Hz
rated current
22- 03 PM motor number of poles 22-07 PM Type
(0] sPM
Scope [2~96] Poles Scope
(1] IPM

The PM motor parameters are configured as follows. This parameter group can be reset to default values by
setting parameter (13-08). Before initialization, please ensure that the motor model type is correctly set in
parameter (13-00).

(01) PM Motor Rated Power (22-00), PM Motor Rated Voltage (22-01), and PM Motor Rated Current (22-
02)
Set according to the motor nameplate.

(02) PM Motor Pole Count (22-03), PM Motor Rated Speed (22-04), and PM Motor Rated Frequency (22-
06)
Set according to the motor nameplate. Either the rated speed (22-04) or rated frequency (22-06) needs to
be set; the program will automatically calculate the other. When setting the rated speed (22-04), the PM
Motor Maximum Speed (22-05) will be updated to the same value by default. If the field weakening
function is used, the maximum speed (22-05) must be manually modified. The formula is as follows:

120 x f (PM motor rated frequency)
(PM motor rated rotation speed) N =

P (Number of poles of the PM motor)

(03) PM Motor Maximum Rotation Speed (22-05)
If the field weakening function is required, the PM Motor Maximum Speed (22-05) must be set to a value
higher than the PM Motor Rated Speed (22-04).

(04) PM Type (22-07)
When using an SPM motor, it is recommended to set this parameter to 0. Related adjustable parameters
include Speed Estimation Gain (22-30) and Speed Estimation Filter Value (22-31).
When using an IPM motor, it is recommended to set this parameter to 1. Related adjustable parameters
include Speed Estimation Gain (22-34) and Speed Estimation Filter Value (22-35).

22- 08 PM Encoder Type

[0]: Tamagawa — Non-reduced wiring [3]: General differential incremental type
Scope [1]: Tamagawa — Reduced wiring [4]: Sinusoidal type

[2]: SUMTAK — Reduced wiring
22-10 PM SLV starting current

Scope [20~200] %

22-11 I/f Mode Starting Frequency Switch Point
Scope [10~100] %

22- 14 PM Stator Resistance

Scope [0.001 ~30.000] @

22-15 PM D-axis Inductance
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Scope [0.01 ~300.00] mH
22-16 PM Q-axis Inductance
Scope (0.01 ~300.00] mH
22-17 PM No-Load Voltage
200v: [0~250] V
Scope
400v: [0~500] V
22-18 Field Weakening Current Limit
Scope [0~120 1%
22-20 Pole shift angle
Scope 0-360 degrees
22-21 PM Motor Tuning
[0]: Do not perform PM motor tuning [2]: Pole alignment and loop tuning (for
Scope [1]: Auto parameter tuning (for PMSLV) PMSV)
) p & [3]: Rotational auto-tuning
22-22 PM motor tuning failure history
[0]: No error [6]: Encoder error
[1]:Stationary pole alignment failed [7]:Other motor tuning error
[2]: No PG option card [8]:Current abnormal during rotational
Scope [3]:Rotational pole alignment forcibly pole alignment
P stopped [9]:Current abnormal during loop
[4]:Encoder feedback direction error adjustment
[5]:Loop tuning timeout [11]: Stator resistance measurement
timeout
22-25 Initial pole detection method selection
: 2 : Meth: : Meth:
Scope [0] Use the angle before [1] :Method I [2]) ethod [3]) ethod
stopping 2 3
22-26 High-Speed Control Ratio Enable (applicable to PMSLV)
[0]: Low-speed open- [1]: Low-speed high- [2]: Full closed-loop
Scope frequency estimation
loop control control
control
22-27 Method 2 voltage command
Scope [5 ~ 120]% (Valid when 22-25 =2 or 22-26 = 1)
22-28 Method 2 frequency division ratio
Scope [0 ~ 8] (Valid when 22-25 =2 or 22-26 = 1)
22-29 Weak magnetic voltage command limit
Scope [80 ~ 110]% (Related to 22-18)
22-30 SPM Speed Estimation Gain
Scope [1~150] %
22-31 SPM Speed Estimation Filter Value
Scope {1~2000] Hz
22-32 MTPA selection
Scope [0]: Disabled | [1]: Method 1| [2]: Method 2 | [3]: Method 3
22-33 MTPA gain
Scope [0~400] %
22-34 IPM estimator gain
Scope [1~180]) %
22-36 PM motor type selection
Scope [0] General PM motor
P [1] DVEN motor
22-37 PM motor horse power
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[1] 0.75KW 1800RPM [16] 7.5KW 1800RPM
(4] 1.5KW 1800RPM [19] 11KW 1800RPM
Scope {7] 2.2KW 1800RPM {22] 15KW 1800RPM
{10] 3.7KW 1800RPM [25] 18.5KW 1800RPM
[13] 5.5KW 1800RPM (28] 22KW 1800RPM

(05) PM Encoder Type (22-08)

1. After changing the PM encoder type (22-08), the inverter must be powered off and on again for the
system to update.

2. If using an incremental encoder type other than options 0-2, please select option 3 to avoid
malfunction. When option 3 is selected, the motor will start with a strong magnetic field. The startup
current will be approximately 100% of the rated current (22-02), and pole search will be performed
according to parameter (22-25) or the motor will start from the last stop angle. If parameter (22-25)
is set to 0, then on the first startup after power cycling, the inverter will start the motor from 0 degrees
due to no stored previous stop angle, which may result in vibration.

3. The following encoders are compatible with the sinusoidal card: ERN1387, ECN1313, and ECN413.

Note: The sinusoidal card does not support position control mode.

Note: If the PG card is incompatible with the PM encoder type, SE07 fault will be displayed.

Note: After reconfiguring the PM encoder type (22-08), the inverter must be powered off and on again.
Then, perform PM motor tuning (22-21) and re-detect the magnetic pole offset angle (22-20). If the
above steps are not performed again, the SE08 fault message will be displayed.

(06) PMSLYV Startup Current (22-10)
Sets the torque current at startup, expressed as a percentage of the rated motor current.

(07) I/f Mode Startup Frequency Switching Point (22-11)
Sets the transition frequency point at which the permanent magnet motor switches from open-loop to
closed-loop in sensorless vector control mode.
Recommended setting values:
Above 5% for 400V models and above 10% for 200V models.

(08) PM Motor Armature Resistance (22-14)
Sets the per-phase motor resistance in 0.001 Q units (note: do not confuse with line-to-line resistance).
This parameter is automatically set during motor auto-tuning (22-21).

(09) PM Motor d-axis Inductance (22-15)
Sets the motor’s d-axis inductance in 0.001 mH units. This parameter is automatically set during motor
auto-tuning (22-21).

(10) PM Motor g-axis Inductance (22-16)
Sets the motor’s g-axis inductance in 0.001 mH units. This parameter is automatically set during motor
auto-tuning (22-21).

(11) Field Weakening Current Limit (22-18)
1. When MTPA Selection (22-32) is set to 0, and PM Motor Maximum Speed (22-05) is greater than
PM Motor Rated Speed (22-04), field weakening control is automatically enabled. This parameter
sets the limit for the maximum field weakening capability and is expressed as a percentage of the
rated motor current.
2. When MTPA Selection (22-32) is set to 2 or 3, increase the field weakening current limit if the output
voltage is too high.

(12) Magnetic Pole Offset Angle (22-20)
Stores the zero-point compensation angle after pole alignment is completed.

(13) PM Motor Tuning (22-21)
Warning! PM motor tuning is performed under powered conditions. Touching the motor may result in
electric shock. Do not touch the motor before the tuning process is completed.
Warning! PM motor tuning may cause sudden motor startup and result in personal injury. Before
performing Step 2 (Pole Alignment and Loop Tuning) or Step 3 (Rotational Auto-Tuning),
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ensure that the area around the motor and load is safe.

Warning! Do not perform Step 2 (Pole Alignment and Loop Tuning) or Step 3 (Rotational Auto-Tuning)
when the motor is connected to a load or when the brake is engaged. Doing so may result in
inverter malfunction. Performing pole alignment with a motor connected to a load may result
in incorrect motor parameter calculations. Disconnect the motor from the load and ensure
that the motor can rotate smoothly and freely.

1. Before selecting PM Motor Tuning, enter the motor nameplate values for parameters 22-00 to 22-
06. If Motor Control Mode (00-00) is set to 4 (PMSV), select 2 (Pole Alignment and Loop Tuning).
I£ 00-00 is set to 5 (PMSLV), select 1 (Auto Parameter Tuning) to perform appropriate motor tuning.

2. When Motor Control Mode (00-00) is set to 4 (PMSV) and the motor pole count (22-03) is unknown,
select 2 (Pole Alignment and Loop Tuning). If Encoder Type (22-08) is set to option 4 (sinusoidal)
— such as ECN1313, ECN413, or ERN1387 — or if Special Encoder Selection (20-32) is set to 1
(Resolver) and the motor pole count (22-03) is known, you may first perform 1 (Auto Parameter
Tuning) and then proceed with 3 (Pole Alignment) to reduce motor dynamic tuning time.

Note 1: If Encoder Type (22-08) is set to any of the incremental encoder options from 0 to 3, and
Option 3 (Pole Alignment) is used during tuning, the system will display PM Tune Error03.

Note 2: If Option 2 (Pole Alignment and Loop Tuning) or Option 3 (Pole Alignment) is used during
PM motor tuning and a PM Tune Error04 occurs, the PG Rotation Direction Selection (20-28) will
automatically reverse.

Please repeat the PM motor tuning using the same option.

If the same error occurs again, rewire the feedback phase or motor phase, and then perform the
tuning again.

3. If any error occurs during the tuning process, follow the troubleshooting instructions to resolve the
issue and then repeat tuning using the appropriate control mode.

4. When PM Motor Tuning (22-21) is set to 1 (Auto Parameter Tuning) or 2 (Pole Alignment and
Loop Tuning) and ENTER is pressed, the system will enter the PM Motor Tuning screen. The
operator display will show the message “IPrdy”. Press RUN to start tuning. The operator display
will then show “IPtun”. If the tuning completes successfully, the message “IPEnd” will appear.

If tuning is interrupted by pressing the stop button, the message “IPbrd” (PM Motor Tuning
Interrupted) will appear.

Note: If the inverter has already completed motor tuning, it does not need to be repeated after powering

on again.

(14) PM Motor Tuning Fault History (22-22)
If PM motor tuning fails, the display will show “IPErr” (PM Motor Tuning Failed). For possible causes
and troubleshooting, please refer to Chapter 5.
Note: PM Motor Tuning Fault History (22-22) records the result of the most recent automatic motor
tuning. If tuning was canceled or completed successfully, the display will indicate no error.

(15) Initial Magnetic Pole Detection Method Selection (22-25)
Specifies how the rotor position is detected during motor startup.
0: Do not detect rotor position; start using the angle from the last stop.
1: Method 1 — Detect rotor position using a pulse signal input.
2: Method 2 — Detect rotor position using a continuous variable-frequency signal input.
3. Method 3 — Detect rotor position using a voltage pulse signal.

(16) High-Speed Control Ratio Enable (22-26)
When using an SPM motor, it is recommended to set this parameter to 0. The inverter will use I/f mode
for startup. Related adjustable parameters are 22-10 and 22-11.
When using an [PM motor, if you need to operate in speed control mode with a 1:50 speed ratio, set this
parameter to 1. Under estimator mode 1, the inverter will input a continuous variable-frequency signal
to the motor. The adjustable parameters are 22-27 and 22-28.
When set to 2, both IPM and SPM motors can be used. Related adjustable parameters are 22-42 to 22-45.

(17) Method 2 Voltage Command (22-27)
When Parameter 22-25 is set to Method 2 or Parameter 22-26 is enabled, this parameter sets the voltage
amplitude of the continuous variable-frequency signal. If the rotor vibrates at startup, increase this
voltage setting appropriately to improve detection accuracy.
Note: Setting the voltage too high may result in over-current errors.
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(18) Method 2 Frequency Division Ratio (22-28)
When Parameter 22-25 is set to Method 2 or Parameter 22-26 is enabled, the frequency of the continuous
signal is dependent on Carrier Frequency Setting (11-01). If a higher carrier frequency is set, it is
recommended to increase the frequency division ratio to reduce the continuous signal frequency, ensuring
accurate angle detection.

(19) Field Weakening Voltage Command Limit (22-29)
This parameter sets the output voltage limit (as a percentage of the inverter’s input voltage) to prevent
output voltage saturation during field weakening control. If Field Weakening Current Limit (22-18) is
set too low, the inverter may still output voltage beyond the voltage command limit.

(20) Speed Estimation Gain (22-30) and Speed Estimation Filter Value (22-31)
When Estimator Mode (22-26) is set to 0, these parameters adjust the speed response. A higher gain
improves response but may cause system vibration and instability. A lower gain increases speed error.
Adjust according to the on-site equipment for optimal performance.

(21) MTPA Selection (22-32)
0: MTPA disabled
1: Distributes d-q axis current commands based on the torque command.
2: Distributes d-q axis current commands based on the torque command and limits the output voltage
(12-19) to below the motor rated voltage (22-01).
3: Distributes d-q axis current commands based on the torque command and maintains the output voltage
(12-19) approximately equal to the motor rated voltage (22-01).

(22) MTPA Gain (22-33)
The default value is 200%. When the PM motor’s d-axis inductance (22-15) or g-axis inductance (22-16)
is modified (e.g., after completing PM motor tuning or directly adjusting inductance values), the MTPA
gain (22-33) is recalculated automatically.

(23) IPM Estimator Gain (22-34)
When Estimator Mode (22-26) is set to 1, this gain represents a multiplier of the bandwidth. A larger
value results in faster motor response, but if set too high, may cause vibration and instability. If the value
is too small, speed deviation may increase. Please adjust this parameter according to actual on-site
equipment conditions.

(24) PM Motor Type Selection (22-36), PM Motor Horsepower and Speed (23-37)
(22-36) allows selection between General PM Motor and DVEN Motor. After selection, you may
configure PM Motor Horsepower using parameter (23-37). Once the horsepower is selected, motor
parameters can be loaded without auto-tuning. However, if you later switch to a general motor, auto-
tuning will be required.

Open-loop to closed-loop switching Full Closed-Loop Control Gain

2ash) point frequency width (%) 22-42 Ka

Scope [1.0~400] % Scope [64~8192]

22-39 | Pre-DC injection time 22-43 g)u SRRy IS (S
Scope [0.00~20.0] s Scope [64~8192]

Full Closed-Loop Control Gain —
Speed Low-Pass Filter

Scope [0.01~1.00] s Scope [1~256]

22-41 PM stopping method 22- 45 PM magnetic flux
[ 0 ] Deceleration or stop below 22-
11 triggers direct braking

[ 1] Deceleration or stop below 22-
11 switches back to open-loop mode

22- 40 High-frequency angle detection time 22- 44

Scope Scope [0.01~10.00] Wb

(25) Open-Loop/Closed-Loop Switching Bandwidth (%) (22-38)
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When parameter 22-26 = 0 (Open-Loop Control), and the speed exceeds the I/f Mode Startup Frequency
Switching Point (22-11), the system transitions from open-loop to closed-loop control. This parameter
defines the bandwidth weighting ratio used during switching. Proper adjustment can suppress current
instability caused by varying load devices during the transition and improve control stability and
protection.

(26) Pre-Injection DC Time (22-39)
When the PM motor starts in PMSLV mode, the system first estimates the rotor angle before operation
begins. If this parameter is set, a DC injection will be applied after angle estimation to pull the motor
into the estimated position before starting, effectively enhancing startup stability.

(27) High-Frequency Angle Search Time (22-40)
When parameter 22-25 is set to 2, high-frequency signals are used to estimate the PM motor angle during
startup, which may generate high-frequency noise. To effectively suppress this noise, users can adjust
the high-frequency angle search time using this parameter. By appropriately shortening the search
duration while maintaining reliable angle detection, the generation of high-frequency sound can be
reduced.

(28) PM Stop Mode (22-41)
In PMSLV mode, when the speed drops below the value set in parameter 22-11, the system will apply
different deceleration modes based on the setting of parameter 22-41. When 22-41 = 0, the system
performs DC braking below 22-11 during deceleration or stop. When 22-41 = 1, the system performs
open-loop stopping below 22-11. Users can select between these modes based on their application needs
to achieve better operational control.

(29) Full Closed-Loop Control Parameters (22-42 to 22-44, 22-52 to 22-53, 22-55 to 22-56)

Used in conjunction with 22-26 = 2 (Full Closed-Loop Control). Full closed-loop control is primarily
applied in situations requiring control under low speed ratios, enabling full-domain PMSLV closed-loop
operation. It is suitable for various applications that demand low-speed performance. By adjusting the
estimator gain parameters 22-42 to 22-44, stable low-speed ratio control can be achieved in PMSLV
mode. Among these, 22-42, 22-43, and 22-52 correspond to the low-speed gain constant Ka, high-speed
gain constant Kb, and ultra-low-speed gain constant Kb, respectively, for full closed-loop control. 22-44
and 22-53 correspond to the full closed-loop high-speed and low-speed position filter constants,
respectively. 22-55 and 22-56 correspond to the full closed-loop high-speed and low-speed filter
constants, respectively.

(30) Magnetic Flux of the PM Motor (22-45)

This parameter sets the magnetic flux of the motor in units of 0.001 Wb. This parameter is automatically
set during motor auto-tuning (22-21).

(31) 22-53: Position estimation filter value when 22-26 = 2.

(32) 22-54: This is the motor voltage calibration value used for position estimation. The factory default is
typically sufficient and does not need adjustment.

(33) 22-55~22-56: When 22-26 is set to 2, these are the filter values for speed estimation. Parameter 22-55 is
used when operating above 10% of the rated speed, while 22-56 is used when operating below 10% of
the rated speed.

(34) 22-57: Number of Zero-Voltage Vector Pulse Cycles

22-58: During zero-voltage vector pulse speed search, the current is limited below(22-02 x 22-58 / 100)

22-59: When set to 1, the speed search uses the Zero-Voltage Vector Pulse method to obtain the motor’s
initial position and speed under rotation

22-60: Optimal pulse width for zero-voltage vector pulse speed search
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| 23 Pump/HVAC Function Parameter Group

23- 00 Function selection
[0]: Disabled
Scope [1]: Pump selection
P [2]: HVAC selection (under development)
[3]: Compressor selection *1 (under development)
23- 01 Single/multiple pump and primary/secondary unit setting
[0]: Single pump
[1]: Main
Scope [2]: Auxiliary 1
[3]: Auxiliary 2
[4]: Auxiliary 3
23- 02 Work pressure setting
Scope [0.10 ~650.00] PSI
23- 03 Maximum pressure of pressure transmitter
Scope [0.10 ~650.00] PSI
23- 04 Pump pressure command source
Scope [0]: Set via parameter 23-02
P [1]: Set via Al
23-71 Pressure setting maximum value
Scope [0.10 ~650.00] PSI

For wiring methods of single/multi-pump setups, please refer to section 3.3 “Wiring and Precautions of

Inverter Peripherals.”

(01) When parameter 23-00 is set to use either the pump or HVAC function, the selected function will affect
the PID target value and enable relevant functions in Group 23. When 23-00 is set to 1 (pump selection)
or 2 (HVAC selection), and 10-03 = 1 (PID enabled), this function will also be activated.

When 23-00 = 1, the LCD operator will automatically switch (16-00) the main screen monitoring to
Working Pressure Setting (12-74), (16-01) Subscreen Monitor 1 to Pressure Feedback Value (12-75), and
(16-02) Subscreen Monitor 2 to Output Frequency (12-17).

When 23-00 = 2, the LCD operator will automatically switch (16-00) the main screen monitoring to
Flowmeter Target (12-77), (16-01) Subscreen Monitor 1 to Flowmeter Feedback Value (12-71), and (16-
02) Subscreen Monitor 2 to Output Frequency (12-17).

When 23-00 is set to 3 (compressor selection), PID mode is not supported. However, all other frequency
command sources in 00-05 may be configured. Additionally, the V/F curve (01-00) will be limited to F,
and the Mid-Output Voltage in 01-07 will be automatically set to half of the Maximum Output Voltage
in 01-03. Parameter 01-00 will also be hidden.

Note 1: For LED operator display settings, please refer to parameter 23-05.
Note 2: When switching operation modes via parameter 00-00, if the pump or compressor selection is not in
V/F mode, parameter 23-00 will be reset to “Disabled.”

(02) Parameter 23-01 allows this inverter to be set as either the main or one of the auxiliary units (Auxiliary
1 to Auxiliary 3). Once configuration is complete, refer to Figure 4.3.181 “Dual Pump Start Function
Flow” to operate multiple pumps. After completing the settings, power off the system to save the
parameters.

(03) Parameter 23-02 sets the pressure value according to the pressure transmitter used in the pump system.
However, parameter 10-00 must first be set to 0 (setpoint given by operator) for the feedback value to
follow this setting.

(04) Parameter 23-03 sets the maximum pressure value based on the pressure transmitter used in the pump
system. The value in 23-02 will be limited by this maximum.

(05) The command source for working pressure can be set via parameter 23-04, either from parameter 23-02

(Working Pressure Setting) or from the Al input. (If using the Al input, please refer to parameter 10-00.)

(06) Parameter 23-71 (Maximum Pressure Setting Value) defines the upper limit for the input value of
parameter 23-02 (Working Pressure Setting). The maximum value of 23-71 is determined by parameter
23-03 (Maximum Pressure of the Pressure Transmitter).
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23-20 Pressure percentage switching
Scope [0]: Pressure
P [1]: Percentage

When parameter 23-20 (Pressure Percentage Switch) = 1, parameters 23-09, 23-24, 23-34, 23-38, and 23-39
are switched to percentage mode based on parameter 23-02, and parameters 23-12 and 23-15 are switched

based on parameter 23-03.

When 23-20 = 0, parameters 23-09, 23-24, 23-34, 23-38, 23-39, 23-12, and 23-15 are displayed and set using
pressure units.
Example: 23-02 = 4.00 PSI, 23-03 = 10.00 PSI, 23-09 = 0.5 PSI, 23-12 = 5.00 PSI
When 23-20 is changed from O to 1:
((23-09)/(23-02)) x 100 — 23-09 = 13% (rounded to the nearest whole number)
((23-15)/(23-03)) x 100 — 23-15 = 50% (rounded to the nearest whole number)
When 23-20 is changed from 1 to 0:

((23-09)/100)* 23-02 => 23-09 = 0.52PSI
((23-15)/100)* 23-03 => 23-15 = 5.00PSI

23- 36

PUMP Unit Display (LCD use only)

Scope

(0] :
(1]
(2]
(3]
(4]
(5]
(6] :
(71:
(8]:
(9]:

[10]:
[11]:

(12]
(13]
(14]
(15])
(16]

[17]) :

[18]

[19]:

[20]

[21]:

[22]
[23]
[24]

PSI

: FPM
: CFM
: PSI

: GPH
: GPM

IN

:inW

: HP
1m/s

: MPM
: CMM

: KW

:°C

: Bar

:Pa
: KPa

When 23-00 = 1 and 23-20 = 0, the unit display will follow the unit set in parameter 23-36 (PUMP Unit
Display). At this time, the display units for parameters 12-74, 12-75, 23-02, 23-03, 23-09, 23-12, 23-15, 23-
23, 23-24, 23-34, 23-38, and 23-39 are unified.
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23- 05 Display method selection
[0]: Display target pressure and feedback pressure
Scope [1]: Display target pressure only
[2]: Display feedback pressure only
The display mode set in parameter 23-05 determines whether both the target pressure and feedback pressure
are shown, or if only one of them is displayed.
® When 23-05 = 0000: The LED panel displays both the pressure setting and the feedback pressure.
i
,— '—, “—, The left two digits of the 7-segment display show the pressure setting, and the right
two digits show the feedback pressure.
When 23-00 = 2 (HVAC mode), values will be multiplied by 1000. For example, a display of 5.0
indicates 5000 GPM.
@When 23-05 = 0001: The LED panel displays only the pressure setting.
i
e

®When 23-05 = 0002: The LED panel displays only the feedback pressure.
o
L
Note:

1. When used with the LED operator: In PUMP mode, parameter 23-03 must be < 99.0 PSI. In PID mode,
parameter 10-33 must be < 999 and 10-34 must be set to 1.

23- 06 Proportional gain (P)

Scope (0.00~10.00]

23- 07 Integral time (I)

Scope (0.0~100.0] Sec

23- 08 Derivative time (D)

Scope [0.00~10.00] Sec
Over-

[ \ 23-02: Com-
|

/(

4 -

Figure 4.3.172 Illustration of Pressure Feedback Value

Table 4.3.45 Parameter Adjustment Reference

Increase Effect Decrease Effect Note
(Advantage) Speeds up constant (Advantage) .
. Adjust
Proportional gain (P) pressure control response Reduces vibration stabilization
(Disadvantage) Excessive value (Disadvantage) time
may cause water return vibration Slower response
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Increase Effect Decrease Effect Note
(Advantage) Reduces error value f;A?Z:n(t;gsee) Speeds Adjust
Integral time (I) (Disadvantage) Degrades constant (Igisac?van tage) steady-state
pressure control response £ error
Increases error
(Advantage)
E)égr\:}ll?)tstge) Reduces speed Reduces vibration Adjust
Derivative time (D) (Disadvantage) Motor may be (Dlsadvantgge) overshoot
rone to vibration Increases risk of amount
P overshoot

[PID Output After Ad-|

PID Output Before |

Figure 4.3.173 Illustration of PID Parameter Adjustment
*PID parameter adjustments can be made during operation.
*Parameter tuning should strike a balance between constant pressure control responsiveness and system
stability.

23- 09 Constant pressure error range
[0.01 ~650.00] PSI  *1
Scope
(1~100] % *2
23-34 Constant pressure error range 2
[0.01 ~650.00] PSI *]
Scope
(1~100] % *2
23-10 * Constant pressure sleep frequency
Scope [0.00~599.00] Hz
23-11 Constant pressure sleep time
Scope [0.0~255.5] Sec

*: (When the maximum output frequency of the motor exceeds 300Hz, the frequency resolution is 0.1Hz)

*1: When 23-20 = 0, the displayed unit and range apply.

*2: When 23-20 = 1, the displayed unit and range apply.

23-09 and 23-34 Constant Pressure Error Range:
Within the constant pressure error range, the PID operation will gradually stop. When the pressure
feedback value falls within the range of 23-02 (Operating Pressure Setting) + 23-09 (Constant Pressure
Error Range), the inverter frequency will slowly decrease, transitioning into sleep mode.

23-10 Constant Pressure Sleep Frequency:
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When the inverter’s output frequency drops below 23-10 (Constant Pressure Sleep Frequency), it will
begin counting based on 23-11 (Constant Pressure Sleep Time).
23-11 Constant Pressure Sleep Time:
After the 23-11 (Constant Pressure Sleep Time) countdown ends, the frequency will decrease based on
00-15 (Deceleration Time) and then enter sleep mode. 23-10 is the constant pressure sleep frequency
used for PUMP mode and is not shared with the general PID setting 10-17 (Sleep Start Frequency).

Bar

23-09
Constant pressure error
range

23-02
Work pressure
setting

Pressure Feedback
Value

time

23-11
Constant pressure
sleep time

23-10
____________________________ — —l—

Constant pressure
sleep frequenc

_ time
Within the error range: [(23-02) - Pressure feedback| < 23-
09

Figure 4.3.174 Constant Pressure Sleep Diagram
*The purpose of constant pressure sleep is to save energy.

23-12 Maximum pressure limit
[0.00~ 650.00] PSI *]
Scope
[0~100] % )
23-15 Minimum pressure limit
[0.00~ 650.00] PSI *]
Scope
[0~100] % *)

*1: When 23-20 = 0, the displayed unit and range apply.

*2: When 23-20 = 1, the displayed unit and range apply.

23-12 Maximum Pressure Limit:
For user convenience, a maximum pressure limit can be set as needed. If the pressure feedback exceeds
this maximum, a warning will be issued and the system will shut down.

23-15 Minimum Pressure Limit:
Similarly, a minimum pressure limit can be set. If the pressure feedback drops below this minimum, a
warning will be issued and the system will shut down.
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Pb

23-12 Maximum Pressure Limit

23-02 Working Pressure Setting

Pressure Feedback Value

23-15 Minimum Pressure Limit

Figure 4.3.175 Pressure Feedback Limit Illustration

time

*Under PID control, the pressure will remain between the maximum pressure (23-12) and the minimum

pressure (23-15).

23-13 High pressure warning time
Scope [0.0~600.0] Sec

23- 14 High-pressure shutdown time
Scope [0.0~600.0] Sec

23-13 High Pressure Warning Time:
When the pressure feedback exceeds the maximum pressure limit, the high pressure warning time
begins to count. If the feedback returns below the limit during this time, the counter resets. Once the

countdown completes, warning HIPb will be triggered.

23-14 High Pressure Shutdown Time:
If a high pressure warning is already triggered and the pressure feedback remains above the maximum
pressure limit, the shutdown timer begins. If the pressure drops below the limit during this countdown,
the timer resets. If the countdown completes, shutdown error OPbFt will be triggered.

Note: If the user does not wish to apply the maximum pressure limit, set 23-74 = 0 (disabled) to
deactivate the high pressure limit function.
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PSI

———————————————— 23-12: Maximum
Pressure Limit

Actual Feedback
Pressure

_____ Lo ——-————_ 23-02: Working Pres-
sure Setting

_____ b ——__| 23-15: Minimum Pres-
sure Limit

Hz

time

|
i
|
| I RN SR i A R
!
i
|
i

Free Deceleration Stop

time

|
|
|
|
|
|
l

T2 oD T3 :

T1 < (23-13 High Pressure Warning Time); counter resets after T1
T2 = (23-13 High Pressure Warning Time); panel flashes and displays HIPb
T3 = (23-14 High Pressure Shutdown Time); panel displays OPbFt

Figure 4.3.176 High Pressure Limit Warning and Shutdown Diagram

23-74 High-pressure action setting
[0]) Invalid
Scope [ 1] High-pressure warning only
[2] High-pressure warning error all effective

23-74 = 0: Both high pressure warning and fault are inactive.
23-74 = 1: Only high pressure warning is active; high pressure fault will not be triggered.
23-74 = 2: Both warning and fault are active, as illustrated in Figure 4.3.177.

23-16 Low-pressure warning time

Scope [0.0~600.0] Sec

23-17 Low-pressure failure shutdown time
Scope [0.0~600.0] Sec

23-16 Low Pressure Warning Time:
When the pressure feedback drops below the minimum pressure limit, the low pressure warning time
begins to count. If the feedback rises above the limit during this period, the timer resets. If the
countdown completes, warning LoPb will be triggered.

23-17 Low Pressure Shutdown Time:
If a low pressure warning is already triggered and the pressure feedback remains below the minimum
pressure limit, the shutdown timer begins. If the feedback rises above the limit during this period, the
timer resets. Once the countdown completes, shutdown error LPbFt will be triggered.
Note: If the user does not wish to apply the minimum pressure limit, set 23-75 = 0 (disabled) to
deactivate the low pressure limit function.
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I
I | ! | I :
| | I ! L
! I | i I !
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| i | 3 | | time
H ot :;1 T3 !L': !
T1 : T2
T1 < (23-16 Low Pressure Warning Time); timer resets after T1
T2 = (23-16 Low Pressure Warning Time); panel flashes and displays LoPb
T3 =(23-17 Low Pressure Shutdown Time); panel displays LPbFt
Figure 4.3.177 Low Pressure Limit Warning and Shutdown Diagram
23-75 Low-pressure action setting

[0] Disabled
[1] Warning Only
[2] Both Warning and Fault Active

Scope

23-75 = 0: Low pressure warning and fault are both disabled.

23-75 = 1: Only low pressure warning is enabled; fault

will not be triggered.

23-75 = 2: Both low pressure warning and fault are enabled. Operation follows Figure 4.3.178.

23-18 Pressure loss detection time

Scope [0.0~600.0] Sec

23-19 Pressure loss detection ratio

Scope [0~100.0] %

23-78 Pressure loss detection action selection
[0] Disabled

Scope [1] Warning on Pressure Loss
[2] Fault on Pressure Loss

(1)
2

by (Transmitter Maximum Pressure (23-03) x Pres

When 23-19 = 0 or 23-78 disables the pressure loss detection function.
When 23-19 > 0, the inverter determines whether the feedback pressure is lower than the value calculated

sure Loss Ratio (23-19)). If this condition persists for

a duration equal to the Pressure Loss Detection Time (23-18), a fault signal “FBLSS” will be triggered.

(3) 23-78 =1: A pressure loss warning will be displayed when pressure loss is detected.
(4) 23-78 =2: A fault message will be triggered when pressure loss is detected.
23-23 Water usage detection direction
Scope [0]: Upward Detection
P [1]: Downward Detection
23-24 Water use inspection pressure range
(0.00~65.00] PSI  *1
Scope
(0~10]1 % *2
23- 25 Water usage detection cycle
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Scope [0.0~200.0] Sec

23-26 Water usage detection acceleration time
Scope [0.1 ~6000.0] Sec

23-27 Water usage detection deceleration time
Scope [0.1 ~6000.0] Sec

*1: When 23-20 = 0, the displayed unit and range apply.

*2: When 23-20 = 1, the displayed unit and range apply.

*Parameters 23-26 (Water Usage Detection Acceleration Time) and 23-27 (Water Usage Detection
Deceleration Time) correspond to 00-16 (Acceleration Time 2) and 00-17 (Deceleration Time 2) respectively.
These are shared parameters, so modifying 23-26 will also modify 00-16. Therefore, when using the PUMP
function, it is recommended to avoid functions such as multi-speed operation.

23-23 = 0
Upward water test
Bar
23-24
Water use inspection
pressure range
| 23-02
| Work pressure setting
ressure Feedback |
| Value |
23-26
l Water usage detection i
Hz t acceleration time ime
I I 23-11
| pr— Constant pressure
: | | sleep time
—_ —_ _l ________ |l — — — — —:- —- 23-10
I | < . >l Sleep frequency
Water %g)a_ées detection
<= Output frequency cycle
- I time

I . . I
< Continuously using >|< Water not >

water used

Figure 4.3.178 Illustration of Upward Water Usage Detection Function

% When 23-25 = 0.0 (sec), the water usage detection function is disabled.

% Using the water usage detection function can effectively shorten the time for the inverter to enter sleep
mode when there is no or minimal water usage.

* If water usage is frequent, it is recommended to increase the setting of 23-25 (Water Usage Detection Cycle)
to reduce the number of detections. This helps avoid pressure fluctuations or instability during constant
pressure operation caused by the detection process.

% Since upward water usage detection raises pressure slightly when active, if water continues to be used
during this time, it may cause temporary pressure fluctuations or instability. It is recommended to reduce
the value of 23-24 (Water Usage Detection Pressure Range) to mitigate this issue. However, doing so may
also extend the time required for the inverter to enter sleep mode during low or no water usage.
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2323 =1
Downwards water test
Bar
23-24
Water use inspection pressure
range
l )
L — | |
I I
I I 23-02
| I Work pressure setting
I I
ssure Feedback I I
Value
I I I
I »2 ! I ,
Hi Water usage detection > time
! deceleration time l
I '
I 23-11
| o~ w Constant pressure sleep|
: I time
- l— —— — — o+ N\ — — — — — - 23-10
| IA—!—N \ Sleep frequency
23-2
Water usage 3etecti0n
<= Output frequency cycle
- : time

I I
> Continuously using >|< Water not >

water used

Figure 4.3.179 Illustration of Downward Water Usage Detection Function

% When 23-25 = 0.0 (sec), the water usage detection function is disabled.

% Using the water usage detection function can effectively shorten the time for the inverter to enter sleep
mode when there is no or minimal water usage.

* If water usage is frequent, it is recommended to increase the setting of 23-25 (Water Usage Detection Cycle)
to reduce the number of detections. This helps avoid pressure fluctuations or instability during constant
pressure operation caused by the detection process.

% When the downward water usage detection function is activated, the output frequency will decrease based
on parameter 23-27 [Water Usage Detection Deceleration Time]. If water usage continues during this
process, the pressure will drop due to the reduced speed, and then the speed will immediately increase to
recover the pressure—this determination is based on whether the feedback pressure falls below [Working
Pressure Setting (23-02) — Water Usage Detection Pressure Range (23-24)]. During this process, temporary
pressure fluctuations or instability may occur. It is recommended to properly adjust parameter 23-24 [Water
Usage Detection Pressure Range] to avoid excessive pressure fluctuations. If there is minor water leakage
during deceleration, causing pressure to drop, the system will determine whether to enter sleep mode based
on whichever occurs first: reaching the sleep frequency or the feedback pressure falling below [23-02 — 23-
24]; if not, the system will accelerate again.
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Table 4.3.46Reference of Pros and Cons for Water Usage Detection

Advantages

Disadvantages

Water
Usage
Detection
Direction:
Upward

1. During the water usage detection process,
pressure can always remain above the target
pressure, making it suitable for more stringent
and precise applications.

1. If the head is too high, the operating frequency
may remain high under conditions of minimal or no
water usage, making it harder for the upward water
detection to enter sleep mode.

2. When multiple pumps are used in parallel, the
energy-saving effect is insignificant, and auxiliary
pumps are less likely to enter sleep mode.

Water
Usage
Detection
Direction:
Downward

1. Quickly enters sleep mode during minimal
or no water usage.

2. When multiple pumps are used in parallel,
the system effectively regulates the optimal
online pump operation during downward water
detection to achieve energy-saving goals.

3. Start-up sequence: Main — Auxiliary 1 —
Auxiliary 2 — Auxiliary 3; water detection
sleep sequence: Auxiliary 3 — Auxiliary 2 —
Auxiliary 1 — Main. After the rotation interval,
rotation among auxiliary pumps is performed to
balance lifespan.

If Water Usage Detection Pressure Range (23-24)
and Water Usage Detection Deceleration Time (23-
27) are not properly adjusted, pressure fluctuations
may occur during downward detection.

23-28 * Forced Operation Frequency

[0.00 ~599.00] Hz

Scope

*: (When the maximum output frequency of the motor exceeds 300Hz, the frequency resolution is 0.1Hz)

The PID mode parameter 10-03 must be enabled for this function to be activated. When any of the DI
terminals S1 to S6 is set to 16 (PID Function Disabled) and activated, the pump will no longer perform any
PID output adjustment based on feedback and will operate according to the frequency source specified in
parameter 00-05.
If another DI is set to 57 (Forced Frequency Operation) and activated, the inverter will operate at the
frequency defined in parameter 23-28 (Forced Frequency Operation). Once the PID Function Disabled
command is removed, control will return to PID operation. The Forced Frequency Operation function can be
used when the pressure sensor is disconnected, allowing the inverter to be controlled by an external pressure
sensor (e.g., a differential pressure switch).

23-29 Multi-pump parallel alternating time
Scope {0 ~240] hour/min
23-72 Parallel alternating time switching
Scope [0]: H(?urs
[1]: Minutes
23-35 Multi-unit parallel connection switching selection
[0]: Do not perform function
[1]: Timer alternation selection
Scope [2]: Sleep stop alternation selection
[3]: Timer and sleep stop alternation selection
[4]: Multi-unit parallel testing mode
23-30 Multi-pump parallel auxiliary water pumping detection time
Scope [0.0 ~30.0] Sec
23-31 Multi-pump parallel synchronization selection
[0]: Disabled
Scope [1]: Pressure setting and Run/Stop synchronization
[2]: Pressure setting synchronization
[3]: Run/Stop synchronization

23-29 Multi-pump parallel alternating time
When multiple pumps are operated in parallel, alternation occurs in the sequence: Main — Auxiliary 1 —
Auxiliary 2 — Auxiliary 3. This parameter is used to set the alternation interval
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23-72 Parallel alternating time switching:
23-72 = 0: Parameters 23-29 and 24-08 use hours as the unit.
23-72 = 1: Parameters 23-29 and 24-08 use minutes as the unit.
23-35 Multi-unit parallel connection alternation selection:

1. Timer-Based Alternation: Alternation occurs based on the interval set in parameter 23-29. After the
timer elapses, the roles of main and auxiliary pumps are switched.

2. Alternation on Sleep Stop: When both the main and auxiliary pumps enter sleep mode in a multi-pump
configuration, and the pump activation detection time (parameter [23-30]) is exceeded, an alternation
will occur once. Each time multi-pump operation starts and this condition is met, alternation will take
place. Please refer to the alternation-on-sleep-stop flowchart for detailed operation steps.

3. Combined Timer and Sleep Stop Alternation: Alternation occurs by both timer and sleep stop
conditions concurrently.

4. Multi-Pump Parallel Test Mode: This setting is used when the main pump is stopped and the auxiliary
pump must operate. It enables operation without alternation, intended for testing purposes.

23- 30 Multi-pump parallel auxiliary water pumping detection time:
When 23-31 (Multi-Pump Synchronization Selection) is set to 1 or 3, this parameter becomes active.
If the water pressure does not reach the target constant pressure deviation range and the detection time
set in 23-30 is exceeded, the main pump will signal the auxiliary pump to start auxiliary pumping,
initiating its operation.

23-31 Multi-pump parallel synchronization selection:

1. When 23-31 = 0: Disabled

2. When 23-31 = 1: The pump designated as the main pump via 23-01 can modify the pressure setting
and Run/Stop command. The auxiliary pump only follows the main pump’s commands; however, its
own Run/Stop input can serve as an emergency stop with the highest priority.

3. When 23-31 = 2: The main pump (set via 23-01) can modify the pressure setting, and the auxiliary
pump will synchronize its setting accordingly.

4. When 23-31 = 3: The main pump (set via 23-01) issues Run/Stop commands. The auxiliary pump
follows these commands, but its own Run/Stop input can still serve as an emergency stop with the
highest priority.

Note: When the main pump modifies the pressure setting, the ENTER key must be pressed for the change to
apply to the auxiliary pump.
Note: If the alternating time setting in 23-29 is changed or power is restored, the timer will reset.
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Figure 4.3. 180 Dual-Pump Start Function Process
Description:

A: Upon dual-pump startup, the main pump starts delivering water, while the auxiliary pump remains on
standby, entering constant pressure operation.

B: As water consumption increases, the main pump’s frequency rises. If the pressure has not yet reached the
constant pressure tolerance and the elapsed time is still within the 23-30 detection period, the auxiliary
pump remains in standby.

C: If the 23-30 detection time is exceeded and the main pump reaches 60Hz, the main pump will command
the auxiliary pump to assist. Once the auxiliary pump starts and the water usage stabilizes, both pumps
reduce their frequency to maintain constant pressure.

D: When water consumption decreases, both pumps reduce their frequency. Since demand is lower than when
both pumps were operating, the auxiliary pump stops and enters sleep mode (refer to 23-22 for auxiliary
pump sleep conditions). The main pump alone maintains constant pressure operation.

Note 1: When 23-35 (Multi-unit Parallel Alternation Selection) is set to 3, and dual-pump operation exceeds

the alternating time set in 23-29 or enters sleep-stop mode, the roles of main and auxiliary pumps
will switch.
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Note 2: When using dual-pump configuration (23-01 # 0), both inverters must not simultaneously have 23-
01 set to 1 or both set to 2.
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: : : | | Work pressure setting
| |
| ' : | |
| |
Pressure Feedback |
< Value | : :
L | : | | time
n 1 1
HZ T T T 1 I
| ' |
| | |
|
|
|
|
| 23-10
cskE———1——— Constant pressure sleep
& | frequency
|
|
|
time
Hz
______ [
< > |
[
R >
§> 23' 30 ) | | 23-22
ET: Detectiontime | ___ _ | __ __ __ — — — | Auxiliary machine trip
& , : 2330 frequency
g | | Detection time
© ! ! [ INV
| | 4—
| | : output
| |
| | : time
| ; T 1
| | |
B c | D | E F
1 I
Sleep-Stop Alternation Function Process
Description:

A: Dual-pump startup. If pressure becomes excessively high, the main pump continues water delivery while

the auxiliary pump reduces its frequency output.

B: The main pump operates at full frequency. If pressure does not drop to the constant pressure target, the
auxiliary pump continues to reduce speed until it reaches the dropout frequency specified in 23-22. At
this point, the 23-30 detection timer starts, and the auxiliary pump decelerates to a full stop.

C: If water consumption decreases and pressure remains high, and the auxiliary pump is in sleep mode, the
23-30 timer ends and the main pump reduces output frequency to stabilize pressure within the target range.

D: When the main pump frequency falls to the constant pressure sleep frequency (23-10), it slows down and
stops. With minimal water consumption, pressure gradually decreases.

E: Once water usage stops, the main pump enters sleep-stop mode, maintaining pressure. At this point, the

23-30 detection timer starts for the auxiliary pump.

F: When the 23-30 detection time completes, a stop-based alternation is triggered. The virtual main pump
becomes the auxiliary pump. If pressure falls below the setpoint, constant pressure operation resumes.
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23-73 Secondary unit wakeup selection

[0) [Invalid

Scope [1]  Valid

When operating in multi-pump parallel mode, if the feedback pressure remains within the tolerance range and

the conditions for waking up the auxiliary pump are not met, set 23-73 = 1 to enable the following logic:

OWhen the main pump runs at full speed (reaches the maximum output frequency set in 01-02), but the
feedback pressure still fails to reach the target value,

@after 30 seconds + the duration defined in 23-30, the system will forcibly start the auxiliary pump (even if
the wake-up conditions and the feedback pressure being outside the tolerance range are not yet met), and
both pumps will operate together until the pressure target is reached.

®However, to wake up the auxiliary pump, the conditions must still comply with the equation defined by
Method 1, and the auxiliary pump start condition diagram must be referenced to properly configure the
startup conditions.

A
F
———————————————————————————————————————— 01-02
i Maximum output
2322 0102 i frequency
2330 00-14 I
________________ e _
i Aux%[?ar%/zmachine
i trip frequency
2322 002
2330 0014 |
I
[
|
|
2322 0H02!
NG > I
2330 0014
When the value set for 23-22 (auxiliary pump |
trip frequency) is too big or that 23-30 (parallel |
auxiliary water pumping detection time) is too -
short, it will cause the auxiliary pump to go |
into sleep mode and cause the setting to |
become ineffective. i o
> T
00-14
Acceleration time 1
Auxiliary Pump Start Condition Diagram
<
23-30 00-14 Method Configuration 1
23-22 Auxiliary machine trip frequency
Scope [0.00~599.00] Hz

When both the main and auxiliary pumps are operating, the conditions under which the auxiliary pump will
stop assisting are as follows:

1. When 23-22 = 0 Hz: The cut-out frequency condition is disabled.

If the auxiliary pump’s output frequency drops below the sleep frequency (23-10) and remains so beyond the
constant pressure sleep time (23-11), the auxiliary pump will stop automatically.

2. When 23-22 =1 to 400 Hz (with the maximum frequency determined by 01-02): The cut-out frequency
condition is enabled.

If the auxiliary pump’s output frequency falls below the frequency set in 23-22, the main pump will command
the auxiliary pump to stop and enter sleep mode. Alternatively, if the auxiliary pump’s output frequency drops
below the sleep frequency (23-10) and remains so beyond the constant pressure sleep time (23-11), the
auxiliary pump will also stop automatically.

23-37 Water leakage detection time

Scope [0.0~100.0] Sec

23-38 Leak Detection Restart Pressure Variation *3
(0.01~65.00] PSI *1

Scope
(1~10] % *2
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23-39 Water leakage detection restart error range
[0.01~650.00] PSI *1
(1~100] % *2

*1: When 23-20 = 0, the displayed unit and range apply.
*2: When 23-20 = 1, the displayed unit and range apply.

Scope

Water leak detection Casel: Pressure change greater than 23-38

Bar
23-02
——————p
23-37 | | Work pressure
Water leak 2337 : setting
det_ect_ion Water leak | Pressure Feedback
unit time detection | Value
unit time :
|
|
! time
Hz |
|
|
|
|
|
|
|
|
|
|
|
| - INV output
|
|
|
|
T T time
| | |
:4—111 sleep mode * Restart water leak detection_H
' ' '
Pressure change for restarting water leak
detection
AP1 <23-38
AP2 >23-38

% This function is restricted for use in single-pump systems only.

#*When 23-37 = 0.0 (sec), this function is disabled.

#*If the pump is in sleep mode and pipeline leakage causes a gradual pressure drop, the inverter checks at
each interval of 23-37. If the pressure drop exceeds the value set in 23-38 (Leak Detection Restart Pressure
Variation), the pump will restart to supply water.
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Water leak detection Case2: Pressure change less than 23-38

Bar
Pressure Feedback W i3_02
Valo ork pressure
/ t AP _+ setting
| |
| | |
| | |
P
Water leak 2337 | ! | 23-39
det.ectlmn Water l.cak 23-37 | Pressure error range
unit time detlectllon Water leak ! for restarting water
unit time detection : leak detection

unit time |
|

| time
Hz |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

f T time

| ' |
:4 In sleep mode »IHRestan water leak detectimb:

! !
Pressure change for restarting water leak

detection

AP1<23-38

AP2 <23-38

AP3 <23-38

% When 23-37 = 0.0 (sec), this function is disabled.

*If the pump is in sleep mode and pipeline leakage causes a gradual pressure drop, but during each 23-37
detection interval the pressure variation is less than 23-38, the inverter will remain in sleep mode. The pump
will only restart if, within a given time, the pressure variation exceeds 23-38 or the pressure deviation
exceeds the range set in 23-39 (Leak Detection Restart Error Range).

#* Appropriate adjustment of the leak detection parameters 23-37 / 23-38 / 23-39 can mitigate frequent pump
start-stop cycles caused by pressure drops due to water leakage in the system.

% The leak detection function is only effective in single-pump configurations.
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4.4 Built-in PLC Function Description

The E710 supports built-in basic PLC functionality by using TECO's Drive Link software to create ladder
programs and upload them to the inverter.

4.4.1 Basic Commands
[ |~ |P — -1 NO/NC
Input Commands I i I11~18 /i1~i8
Output Commands Q Q Q Q Q q Q1~Q2/ql~q2
Auxiliary Commands M M M M M m M1~MF / m1~mF
Special Registers VI1~V7
Counter Commands C C c C1~C8/cl~c8
Timer Commands T T t T1~T8 /t1~t8
Analog Comparison
Commands & G1~G8/gl~g8
Operation Control F F ¢ F1<F8 / f1~f8
Commands
Addition and Subtraction AS AS]-4
Commands
Multiplication and Division MD MD1~4
Commands
Special Register Descriptions
V1: Set Frequency Range: 0.1~599.0 Hz
V2: Operating Frequency Range: 0.1~599.0 Hz
V3: All Input Value Range: 0~1000
V4: Al2 Input Value Range: 0~1000
V5: Keypad Input Value Range: 0~1000
V6: Output Current Range: 0.1~999.9 A
V7: Torque Value Range: 0.1~200.0%
V8: PID Target Value Range: 0.1~599.0 Hz
Differential Up Differential Down Other Command
Symbols
Differential Commands D d
SET Command A
RESET Command
P Command P
Open Circuit “
Short Circuit -7
Connection Symbols Definition

Connect components on the left and right sides

Connect components on the left, right, and upper sides

Connect components on the left, right, upper, and lower sides

H HH H |

Connect components on the left, right, and lower sides
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4.4.2 Basic Command Functions
© D (d) Command Function

Example 1: 11 — D ——[ Q1

1l OFF ON OFF
D OFF ON OFF
Conducts for one scan cycle.
Q1 OFF ON OFF
Example 2: il —d —[ Q1
11 OFF ON | OFF
il is the inverse of I1.
il ON | OFF | ON
dl OFF ON OFF
Conducts for one scan cycle.
Ql OFF ON OFF
© NORMAL (-] ) Output Mode
[1I—Q1
| 11 | OFF [ ON | OFF
| Q| OFF | ON | OFF
© SET (A) Output Mode
[I— A Ql
| il | OFF | ON OFF
| Q| OFF | ON
© RESET (V) Output Mode
Il v Q1
| 11 | OFF [ ON | OFF
| Q1 | ON | OFF
© P Output Mode
il PQ1
| Il [ Jorr Jon Jorr  Jon|  orr Jon] oFF
il and I1 are out of
phase
| i ] | || ||
| o | Jon |  oFF [oN |  orF
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4.4.3  Application Commands

l.Coun_tED ~
OO
> O O

Counting Modes (1-4)

®e

The up/down counting mode can be configured using (I1 ~ £8).

OFF: Up count (0, 1, 2, 3...)

ON: Down count (...3, 2, 1, 0)

©) Counter Reset Configuration using (I1 and f8)

ON: Resets the count and turns OFF ®

OFF: Continues counting

@ Current Counter Value

® Counter Setpoint (AS1~AS4, MD1~MD4, T1~T8, C1~C8, VI1~V7, constants)

® Counter Number (C1~C8, total of 8 sets)

Counter Mode Descriptions:

Mode 1:

Counter value locks at setpoint. Value is not retained when powered off.
Mode 2:

Counter value does not lock. Value is not retained when powered off.
Mode 3:

Counter value locks and is retained when powered off.

Mode 4:

Counter value does not lock but is retained when powered off.

(1) Counter Mode 1

S,

_____________________________________________________________________

0 0 0 1 i1 12 2 i il 0 1 119119 120 120 120 10 120 120

|
|
T e T T o 1

ey e e O B B

| OFF [on] ON OFF
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Example:

In the LADDER program :r ______________________________ :r
.4' The ON/OFF state of count pulse input to j
=" 1 C3 is determined by 11 & 12. !
o= - ] ]
[1—i2—=[C :*’ ! !
- - - | e e e e e e 1
03 (01
e ‘-__
ml'r‘q (M2
M2 1
In the FUNCTION input pro- e
VT T ! VLTI - -
' Up/Downcount ! - Current Counter Value | el
! - -\-_"'-._
[ s SR
1 1
QU230 - | |
1 When the counter reaches the setpoint, C3 =ON 1
1 )
. 0020 N J._C?)' -~~~ At the same time, C3 input point in LADDER is i
P IBJ_ h _ 1also ON [
1
1

_--I"

1 I3 ON: Resets the

. counter

(2) Counter Mode 2

(1) =2

! .
! Setpoint configuration
I___farthe caunter. __ '

_____________________________________________________________________

G O J
@ 0119119 20 120 21 21 120 120 119 119 118 118 119 119 20 10 20 120 |

e | [ [ LT
@ OFF | oN |

OFF

OFF

X Note: In this mode, the current count value can exceed 20 and will not lock at
20 like in Mode 1.
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(1) Counter Mode 3 is the same as Mode 1, but retains the current count value after
power off. The value will be available the next time the power is turned on.

(2) Counter Mode 4 is the same as Mode 2, but retains the current count value after
power off. The value will be available the next time the power is turned on.

@uwewe | G1ilizizy g o@D 10i1ili2i2]
(O moaees | 11015202030 1 11 1314141515

Input Count Pulse |

Power Switch

®

2. Timer

O O
O O 1O

Symbol Description
@ Timer Modes (0-7)

Time Units:
@ 1: 0.0-999.9 seconds

2: 0-9999 seconds

3: 0-9999 minutes

® Timer Reset Configuration using (I1 and f8)
ON: Resets the timer and turns® OFF

OFF: Continues timing

@ Current Timer Value
Timer Setpoint (AS1~AS4, MD1~MD4, T1~T8, C1~C8, V1~V8, constants)
® Timer Number (T1-T8, total of 8 sets)

©
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Timer Mode Descriptions:

(1) Timer Mode 0 (ON-RTC Mode)

Reset relay activates @ Ll Reset relay activates
Timer value =0 ; =
When RTC set time is Timer value =0
reached
OFF ON OFF

Starts timing relay operation

®

On time-up, output point (T1-T8)
activates

(2) Timer Mode 1 (ON-Delay Timer Mode 1)

OFF QN OFF

@ Reset relay activates i @ P 4— Reset relay activates

Timer value =0 . . Timer value =0
Timer value starts counting

OFF QN JFF
e i R

Starts timing relay operation

®

On time-up, output point (T1-
T8) activates

COFF

an JFF

t = Timer setpoint

Example:
In the LADDER program T TTTTTTTTmmmm e TToThmTmT !
.4 When I1 = ON, the fifth timer starts 1
e - counting. :
Il —[T5 fTTTmmmmmmmmmommmmmommmnooooomnn
T5 S——[0l
=
In the FUNCTION pro-
gram, input: T
i Time unit: 0.1 sec i Timer mode: 1 E x"-,\
"""""""" i e u.____
T R S
C 140000 Lo | i
) |;'g'1— 6 '& 'II_T 5 /4---- =i When the timer reaches the setpoint 10.0, i
JI_""' \4 h E T5 turns ON !
CoT T ! Current timer |
i Timer setpoint 1 | |
| ] | value '
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(3) Timer Mode 2 (ON-Delay Timer Mode 2)

Reset relay activates >
Timer value =0

O,

Y~ Timer value starts counting » | —  Reset relay activates

OFF

oN

Timer value =0

ON | OFF

Starts timing relay operation

@ OFF

il

i —

-+ o -

(3=tl+2 oN | OFF

On time-up, output point (T1-T8)
activates

OFF

[ow]  oFr

@ Reset relay activates

t = Timer Action Value

(4) Timer Mode 3 (OFF-Delay Timer Mode 1)

Reset relay activates y

Timer value = 0

OFF

Starts timing relay operation.

@ OFF

On time-up, output point (T1-T8)
activates

QFF

- @ “— Reset relay activates
Timer value starts counting Timer value =0
ON OFF

oN )4—(;)—4 OFF

@ Reset relay activates

OFF

Starts timing relay operation

ON

t = Timer setpoint

@ OFF

On time-up, output point (T1-T8)
activates

Reset relay OFF

ON |- 1

activates

OFF

t = Timer setpoint
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(5) Timer Mode 4 (OFF-Delay Timer Mode 2)

Reset relay activates 4’|‘7 Timer value starts AFI“* Reset relay activates

Timer value = 0

Timer value =0 counting
OFF oN OFF
Starts timing relay operation
On time-up, output point (T1-T8) OFF ON &
activates " t »
OFF

Reset relay activates
t = Timer Setpoint

(6) Timer Mode 5 (FLASH Timer Mode 1)

Reset relay activates _’|4_ Timer value starts countin _’I‘._ Reset relay activates
Timer value = 0 g Timer value =0

Starts timing relay operation
greyop t t t t

On time-up, output point (T1-T8)

t = Timer Setpoint

(7) Timer Mode 6 (FLASH Timer Mode 2)

Reset relay activates —}I‘— Timer value starts counting - |4— Reset relay activates

Timer value = 0 Timer value =0

Starts timing relay operation

On time-up, output point (T1-T8)
activates

Reset relay activates

t = Timer Setpoint
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(8) Timer Mode 7 (FLASH Timer Mode 3)

Res;t relay activates —’l" Timer value starts counting "1‘_ Reset relay activates
Timer value =0 Timer value =0

Starts timing relay operation

tl] t2

On time-up, output point (T1-T8)
activates

t1 = First Timer Setpoint
t2 = Second Timer Setpoint
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3. Analog Comparator

©

@_
_@

OOO

Symbol Description

Analog Comparison Modes (1-3)

Comparison Input Source Selection (AS1~AS4, MD1~MD4, T1~T8, C1~C8, V1~V8)

Current Analog Input Value

Reference Comparison Value (Upper Limit) (AS1~AS4, MD1~MD4, T1~T8, C1~C8, V1~V8,
constants)

Reference Comparison Value (Lower Limit) (AS1~AS4, MD1~MD4, T1~T8, C1~C8, V1~V8,
constants)

® O 0|0

Analog Comparator Output Point (G1~G8)

Analog Comparison Mode Descriptions:
(1) Analog Comparison Mode 1: (® < ®, ® ON)
(2) Analog Comparison Mode 2: (® > ®, ® ON)
(3) Analog Comparison Mode 3: (® < ® <@, ® ON)

Comparison Input Source Selection (V1~V7):
(1) Comparison Input Source Selection = V1: Set Frequency
(2) Comparison Input Source Selection = V2: Operating Frequency
(3) Comparison Input Source Selection = V3: All Input Value
(4) Comparison Input Source Selection = V4: Al2 Input Value
(5) Comparison Input Source Selection = V5: Operation Panel Input Value
(6) Comparison Input Source Selection = V6: Operating Current
(7) Comparison Input Source Selection = V7: Torque Value
(8) Comparison Input Source Selection = V8: PID Target Value
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4. Operation Control Commands

O
OL

O

_@

OOO

Symbol Description
O] Timer Reset Configuration using (I1~f8)
OFF: Forward (FWD)
ON: Reverse (REV)
@ Multi-Speed Terminal Control can be set using (11-f8)
OFF: Operates at the Set Frequency ®
ON: Operates at the Multi-Speed Frequency @
® Set Frequency (can be a constant or V3, V4, V5, V8)
@ Multi-Speed Frequency (can be a constant or V3, V4, V5, V8)
® Acceleration Time (ACC Time)
® Deceleration Time (DEC Time)
9] Operation Control Command Number (F1~F8, total of 8 groups)
Example:
In the LADDER program
H [ = b In the LADDER program, the RUN/STOP status of F1
P is controlled by the ON/OFF state of I1.
F1— (o
........... ..
In the FUNCTION input
program:
M1 100
W 100 In the FUNCTION input program, when the inverter
: starts running, F1 = ON.
B0 00 =T p At the same time, the F1 input point in the LADDER
program also turns ON.
000 4
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5. Addition and Subtraction Mode

%'@
_@
O

kol

RESULT (Calculation Result) = V1 + V2 - V3

Symbol Description

@ Calculation Result
@ Addend

V1 (AS1~AS4, MD1~MD4, T1~T8, C1~C8, V1~V8, constants)
® Addend

V2 (AS1~AS4, MD1~MD4, T1~T8, C1~C8, V1~V8, constants)
@ Subtrahend

V3 (AS1~AS4, MD1~MD4, T1~T8, C1~C8, V1~V8, constants)
® Error signal coil output (M1~MF)
©® Addition/Subtraction Mode Number (AS1~AS4)

6. Multiplication and Division Mode

O,
©
© J

_@
_@

RESULT (Calculation Result) = V1 x V2 + V3

Symbol Description

O) Calculation Result
@ Multiplier

V1 (AS1~AS4, MD1~MD4, T1~T8, C1~C8, V1~V8, constants)
) Multiplier

V2 (AS1~AS4, MD1~MD4, T1~T8, C1~C8, V1~V8, constants)
® Divisor

V3 (AS1~AS4, MD1~MD4, T1~T8, C1~C8, V1~V8, constants)
® Error signal coil output (M1~MF)
® Multiplication/Division Mode Number (MD1~MD4)
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4.5 Modbus Communication Protocol Description

4.5.1

Communication Hardware and Data Structure
The E710 series models accept commands from a computer or other upper-level controller via RS485 or
RS232 communication interfaces. It supports Modbus RTU Mode and Modbus ASCII Mode protocols. The
maximum receive size is 84 bytes, and the maximum send size is 80 bytes.

 Hardware Installation Method

Slave
Station ID FE

CN6

S(H) |

S()

Slave Slave Slave
Upper Controller Station ID 01 Station ID 02 Station ID 03
(PLC/HMI or
PC)
CN6 CN6 CN6
RS-485 Interface S+ [ S S+ | S S | S
Receiving
Transmitting
1200
1/4w

120Q
1/4w

**A 120Q, 1/4W termination resistor must be installed at both the starting and ending points of the
communication line.**

CN6 Pin definitions as indicated below:

_IJ_I_I_

87654321

Pin Signal Name Pin Signal Name
1 RS-485 Data+ Signal 5 Reserved
2 RS-485 Data— Signal 6 RS-485 Data— Signal
3 RS-485 Datat Signal 7 5V Power
4 Reserved 8 GND

When using RS-485 communication, S(+) corresponds to Pin 1 or Pin 3; S(-) corresponds to Pin 2 or

Pin 6
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* Data Frame Structure

FOR ASCII MODE
STX(3AH) Start Character: 3AH
Address Hi Communication Address (Station ID):
Address Lo 2 ASCII characters
Function Hi Function Code (Command):
Function Lo 2 ASCII characters

Command Start Address

Command Start Address

Command Start Address

Command Start Address

Command Start Bit:
4 ASCII characters

Data length

Data length Length from Command Start to End:

Data length 4 ASCII characters

Data length

LRC Check Hi LRC Checksum:

LRC Check Lo 2 ASCII characters

END Hi End Character:

END Lo END Hi = CR(0DH) - END Li = LF(0AH)
FOR RTU MODE

In RTU Mode, the master device (e.g., PLC) sends a command to the slave, and the slave

. S Slave Address
replies. Communication Sequence Structure v

As shown on the right, the length of the DATA section varies depending on the content

of the command (function). Function Code

DATA

CRC CHECK

**A minimum interval of 10 ms must be maintained between command and response
signals.

Signal Interval

o Communication Address
00H: Broadcast to all drives
01H: Address 01 drive
OFH: Address 15 drive
10H: Address 16 drive
..and so on, up to a maximum of 31 (1FH)

* Function Code

03H: Read holding register

06H: Write a single WORD to the register (single register write)
08H: Loopback test

10H: Write multiple registers (multiple register write)
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* Checksum Calculation

LRC
ex. ADDRESS 01H
FUNCTION 03H
COMMAND 01H
00H

+ DATA LENGTH 0OAH

OFH — Two’s complement

Checksum = F1H
CS(H) = 46H (ASCII)
Cs(L) = 31H (ASCII)
CRC

CRC CHECK: The CRC checksum is calculated from the slave address to the end of the DATA section

as follows:

(1) Set a 16-bit register to FFFFH (all bits set to 1) as the CRC register.

(2) Perform an exclusive OR (XOR) operation between the first byte of the command signal and the
lower byte of the 16-bit CRC register, and store the result back into the CRC register.

(3) Shift the CRC register one bit to the right, filling the most significant bit (leftmost bit) with 0. Check
the current value of the CRC register.

(4) If the result is 0, store the new value from step (3) into the CRC register. If not, perform an XOR
operation between the CRC register and AOO1H (binary: 1010 0000 0000 0001), then store the result
into the CRC register.

(5) Repeat steps (3) and (4) until all 8 bits are processed.

(6) Repeat steps (2) to (5) for the next 8-bit command byte, and continue until all command bytes have
been processed. The final value in the CRC register is the CRC checksum. When transmitting, send
the low-order byte first, followed by the high-order byte. For example, if the CRC checksum value
is 1241hex, the CRC-16 high byte must be set to 41hex, and the low byte must be set to 12hex.

» CRC Calculation Application

UWORD ch_sum ( UBYTE long , UBYTE *rxdbuff’) {
BYTEi=0;
UWORD wkg = 0xFFFF;
while ( long--) {
wkg "= rxdbufft+;
for(i=0;i1<8;i++) {
if (wkg & 0x0001 ) {
wkg = (wkg>>1) " 0xa001;

}
else {
wkg = wkg >> 1;
}
}
}
return( wkg );
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e Error code

ASCII Mode RTU Mode
STX 7 Slave Address 02H
‘0 Function &3H
Address ‘1’ Exception code 52H
) ‘8 High COH
Function 6 CRC-16 Low DO
Exception ‘5
code ‘1’
LRC Check ‘é’
‘CR,
END 1P

When communication is established and an error occurs, the drive will respond with
an error code and return the function code plus 80H to the master system, indicating
that an error has occurred.

Error code Description
01 Invalid function code
02 Invalid register address
03 Invalid data setting
04 Number of registers exceeds 32
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4.5.2

Register and Data Format

« Command DATA (allows reading and writing)

Register Address Bit Content
2500H Reserved

0 |Operation Command  1: Run 0: Stop

1 |Reverse Command 1: Reverse 0: Forward

2 [External Error 1: Error

3 |Error reset 1: Reset

4  |Reserved

%D 5 Reserved

g 6 Multi-function terminal S1 1: “ON”
2501H = 7 Mulq-funcqon term¥nal S2 1: “ON”

2 8 Multi-function terminal S3 1: “ON”

OE' 9  |Multi-function terminal S4 1: “ON”

=R A |Multi-function terminal S5 1: “ON”

B |Multi-function terminal S6 1: “ON”

C  |Multi-function terminal S7 1: “ON” (Framel does not support S7)

D |Reserved

E |Controller mode 1: “ON”

F  |Communication setting torque command  1: “ON”
2502H *Frequency command (Unit: 0.01Hz)
2503H Torque Command (+/-8192 corresponds to rated torque +/-100%)
2504H Speed Limit (+/-120 corresponds to +/-120%)
2505H AOI (0.00V~10.00V)
2506H AO2 (0 ~ 1000) Voltage (corresponds to 0.00~10.00V) Current (corresponds to

4mA~20mA)

2507H DO
2508H Reserved
2509H Reserved
250AH Reserved
250BH Reserved
250CH Reserved
250DH Reserved
250EH Reserved
250FH Reserved
2510H G12-00 H-WORD
2511H G12-00 L-WORD

* (When the motor's maximum output frequency exceeds 300Hz, the frequency resolution is 0.1Hz)
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» Monitor DATA (read only)

Register No. Bit Content
0  |Operation status 1: Operate 0: Stop
1 |Direction status 1: Reverse 0: Forward
) Frequency converter operation preparation status 1: Preparation complete
Preparation not yet complete
3 |[Error 1: Abnormal
4 |Warning 1: “ON”
= 5  |Zero speed 1: “ON”
& | 6 [Model 440 1: “ON”
2520H 2 7 |Frequency reached 1: “ON”
= 8 |Any frequency reached  1: “ON”
Z 9  |Frequency detection one 1: “ON”
A |Frequency detection two 1: “ON”
B |Low voltage 1: “ON”
C  |Frequency converter no output 1: “ON”
D |Frequency not according to communication 1: “ON”
E  [Seq. not from Comm 1:“ON”
F  |Over-torque 1: “ON”
0 30
1 uv 31
2 oC 32
3 ov 33
4 OH1 34
5 OL1 35
6 OL2 36 LSCFT
7 oT 37 LSCFT(Rtry)
8 UT 38 CF07
9 SC 39 LOPBT
10 Ground OC 40 HIPBT
11 Fuse broken 41 Reserved
g 12 Input Phase Loss 42 LPBFT
B 13 Output Phase Loss 43 OPBFT
S| 14 PG Overspeed 44 FBLSS
25210 S| 15 PG Open 45
‘g 16 PG Speed Deviation 46 OH4
3] 17 External Fault 01 47 SS1
18 External Fault 02 48 Reserved
19 External Fault 03 49 RUN
20 External Fault 04 50 OCA
21 External Fault 05 51 OCD
22 External Fault 06 52 0CC
23 External Fault 07 53 CF08
24 External Fault 08 54
25 FB 55 PF (Protection fault)
26 OPR 56 TOL (External overload)
27 57 STO2
28 CE 58
29 STO 59
0 Multi-function terminal S1
1 Multi-function terminal S2
2 2 Multi-function terminal S3
25291 § 3 Multi-function terminal S4
— 4 Multi-function terminal S5
A 5 Multi-function terminal S6
p Multi-function terminal S7
(Framel does not support S7)
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Register No. Bit Content
7 Reserved
8 Reserved
9 Reserved
A Reserved
B Reserved
C Reserved
D Reserved
E Reserved
F Reserved
2523H * Frequency command (0.01Hz)
2524H * Output frequency (0.01Hz)
2525H Reserved
2526H DC voltage command (0.1V)
2527H Output current (0.1A)
0 No alarm 22 EF6 44 Reserved 66 FIRE
1 oV 23 EF7 45 OL1 67 ES
2 UV 24 Reserved 46 HP ER 68 STPI
3 OL2 25 CLA 47 SE10 69 Reserved
4 OH2 26 CLB 48 COPUP 70 EPERR
5 OH3 27 Reserved 49 BB1 71 ADCER
6 OoT 28 Reserved 50 BB2 72 Reserved
g 7 Reserved 29 USP 51 BB3 73 STPO
218 Reserved 30 RDE 52 BB4 74 ENC
519 UT 31 WRE 53 BB5 75 STP2
2528H ,a;-% 10 (O] 32 FB 54 BB6 76 RUNER
& 11 PGO 33 VRYE 55 BB7 77 LOC
e[ 12 DEV 34 SE01 56 Reserved 78 Reserved
‘g 13 CE 35 SE02 57 LOPB 79 Reserved
14 Reserved 36 SE03 58 HIPB 80 FBLSS
15 Reserved 37 Reserved 59 LSCFT 81 CYEAR
16 EF0 38 SEO05 60 LFPB 82 SE11
17 EF1 39 HPERR 61 RETRY 83 CBERI1
18 EF2 40 EF 62 SE07 84 FLIFE
19 EF3 41 Reserved 63 SE08 85 ILIFE
20 EF4 42 Reserved 64 HFPB 86 CBER2
21 EF5 43 RDP 65 OH1 87 CBER3
2529H DO status
252AH AO1 (0.00V ~ 10.00V)
259BH AO2 (0~ 1000) Voltage (corresponds to 0.00~10.00V) Current (corresponds to
4mA~20mA)
252CH Al 1 input (0.1%)
252DH Al 2 input (0.1%)
252EH Reserved
252FH L510(s)/ E510(s)/ A510(s)/ F510 Check
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Note : Do not write in data for the reserved register.
*: (When the maximum output frequency of the motor exceeds 300Hz, the frequency resolution is 0.1Hz)

* Read Holding Register Contents [03H]

Reads a specified number of consecutive holding register contents starting from a designated address.
(Example) Reading the frequency command from inverter A510 of SLAVE 1.

ASCII Mode
Command Signal Response Signal (Normal) Response Signal (Error — Data Length Mismatch)
3AH STX 3AH STX 3AH STX
30H 30H 30H
310 Slave Address 310 Slave Address 310 Slave Address
30H . 30H . 38H .
330 Function Code 3310 Function Code 330 Function Code
S0H S0H Data Items S0H Error Code
43H . 32H 34H
Starting Address
31H 31H 34H LRC CHECK
30H 37H First Holding 30H
30H 37H Register 0DH
30H . 30H 0AH END
30H Quantity 37H
310 330 LRC CHECK
44H 0DH
46H LRC CHECK 0AH END
0DH
0AH END
RTU Mode
Command Signal Response Signal (Normal Response Signal (Error — Data Length Mismatch)
Slave Address 01 H Slave Address 01H Slave Address 01H
Function Code 03H Function Code 03H Function Code 83H
Starting High | 0CH Data Items 02H Error Code 04H
Address Low 10H First High 17H High 40H
. Holding CRC-16
Quantity High | 00H Register Low 70H Low F3H
Low 01H High B6H
CRC.16 | High | 86H CRC-16 770w 50H
. Low | 9FH
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* LOOP BACK Test [08H]

The command message is returned as the response message. This test function is used between the
MASTER and SLAVE to verify signal transmission. The data field can be set to any arbitrary value for
testing purposes.

ASCII Mode
Command Signal Response Signal (Normal) Response Signal (Error — Data Length Mismatch)
3AH STX 3AH STX 3AH STX
30H 30H 30H Slave Address
3H Slave Address 310 Slave Address 310
30H . 30H . 38H .
38H Function Code 38H Function Code 38H Function Code
30H 30H 30H
30H . 30H . 33H Error Code
Testing Code Testing Code
30H 30H 30H LRC CHECK
30H 30H 36H
41H 41H ODH END
0AH
35H DATA 35H DATA
33H 33H
37H 37H
31H 31H
0H LRC CHECK 2H LRC CHECK
ODH ODH
0AH END 0AH END
RTU Mode
Command Signal Response Signal (Normal) Response Signal (Error — Data Length Mismatch)
Slave Address 01 H Slave Address 01H Slave Address 01H
Function Code 08H Function Code 08H Function Code 88H
Testing High | 00H Testing High 00H Error Code 03H
Code Low 00H Code Low 00H CRC-16 High 06H
High | ASH High | ASH ) Low 01H
DATA Low 37H DATA Low 37H
High | DAH High | DAH
CRC-16 7w | spH CRC-16 7w | spH
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* Write to Holding Register [06H]
Writes a specified value to a single holding register at the designated address.
(Example) Set the frequency command to 60.00 Hz on the inverter of SLAVE 1 via PLC.

ASCII Mode
Command Signal Response Signal (Normal) Response Signal (Error — Data Length Mismatch)
3AH STX 3AH STX 3AH STX
30H 30H 30H
310 Slave Address 310 Slave Address 310 Slave Address
30H . 30H . 38H .
36H Function Code 36H Function Code 360 Function Code
32H 32H 30H
Error Code
35H Starting Address 35H Starting Address 33H
30H 30H 30H LRC CHECK
32H 32H 32H
31H 31H ODH END
0AH
37H DATA 37H DATA
37H 37H
30H 30H
34H 34H
0 LRC CHECK D0 LRC CHECK
0DH 0DH
0AH END 0AH END
RTU Mode
Command Signal Response Signal (Normal) Response Signal (Error — Data Length Mismatch)
Slave Address 01 H Slave Address 01H Slave Address 01H
Function Code 06H Function Code 06H Function Code 86H
Starting | High | 25H Starting High 25H Error Code 03H
Address | Low | 02H Address Low 02H CRC-16 High 02H
Quantit High 17H Quantit High 17H Low 61H
WAty M1 ow | 70H WAy My ow | 70H
High | 2DH High 2DH
CRC-16 CRC-16
Low 12H Low 12H
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* Write to Multiple Holding Registers [10H]
Writes specified data to a designated number of consecutive holding registers, starting from the specified

address.

(Example) Use a PLC to set the A510 inverter of SLAVE 1 to a frequency command of 60.00 Hz and run
in the forward direction.

Command Signal

3AH

STX

30H

31H

Slave Address

Response Signal (Error — Data Length Mismatch)

31H

30H

Function Code

32H

35H

30H

31H

Starting Address

30H

30H

30H

32H

Quantity

30H

34H

DATA Count*

3AH STX

g(l)g Slave Address
gzg Function Code
ggg Error Code
431(3)3 LRC CHECK
o] e

30H

30H

30H

31H

First DATA

ASCII Mode

Response Signal (Normal)

3AH STX

30H

310 Slave Address

31H .

300 Function Code

32H

35H .

300 Starting Address

31H

30H

30H .

300 Quantity

32H

43H

370 LRC CHECK

0DH

0AH END

31H

37H

37H

30H

Subsequent
DATA

33H

42H

LRC CHECK

0DH

0AH

END

* DATA count must be the number of registers x 2
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RTU Mode

Command Signal Response Signal (Normal) Response Signal (Error — Data Length Mismatch)
Slave Address 01 H Slave Address 01H Slave Address 01H
Function Code 10H Function Code 10H Function Code 90H
Starting High | 25H Starting High 25H Error Code 03H
Address Low | OlH Address Low 01H CRC-16 High 0CH
Quantit High | 00H Count High 00H Low 01H
Y Low 02H ou Low 02H
" .

First DATA Low 01H

Subsequent | High 17H

DATA Low 70H

High 60H

CRC16 Tow [ 27H

* DATA count must be the number of registers x 2
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* Parameters and Corresponding Register Numbers

Function | Register No Function | Register No Function | Register No
Group 0 Group 0 Group 1
0-00 0000H 0-45 002DH 1-00 0100H
0-01 0001H 0-46 002EH 1-01 0101H
0-02 0002H 0-47 002FH 1-02 0102H
0-03 0003H 0-48 0030H 1-03 0103H
0-04 0004H 0-49 0031H 1-04 0104H
0-05 0005H 0-50 0032H 1-05 0105H
0-06 0006H 0-51 0033H 1-06 0106H
0-07 0007H 0-52 0034H 1-07 0107H
0-08 0008H 0-53 0035H 1-08 0108H
0-09 0009H 0-54 0036H 1-09 0109H
0-10 000AH 0-55 0037H 1-10 010AH
0-11 000BH 0-56 0038H 1-11 010BH
0-12 000CH 0-57 0039H 1-12 010CH
0-13 000DH 0-58 003AH 1-13 010DH
0-14 000EH 0-59 003BH 1-14 010EH
0-15 000FH 0-60 003CH 1-15 010FH
0-16 0010H 0-61 003DH 1-16 0110H
0-17 0011H 0-62 003EH 1-17 0111H
0-18 0012H 0-63 003FH 1-18 0112H
0-19 0013H 1-19 0113H
0-20 0014H 1-20 0114H
0-21 0015H 1-21 0115H
0-22 0016H 1-22 0116H
0-23 0017H 1-23 0117H
0-24 0018H 1-24 0118H
0-25 0019H 1-25 0119H
0-26 001AH 1-26 011AH
0-27 001BH
0-28 001CH
0-29 001DH
0-30 001EH
0-31 001FH
0-32 0020H
0-33 0021H
0-34 0022H
0-35 0023H
0-36 0024H
0-37 0025H
0-38 0026H
0-39 0027H
0-40 0028H
0-41 0029H
0-42 002AH
0-43 002BH
0-44 002CH
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Function | Register No Function | Register No Function | Register No
Group 2 Group 3 Group 3

2-00 0200H 3-00 0300H 3-47 032FH
2-01 0201H 3-01 0301H 3-48 0330H
2-02 0202H 3-02 0302H 3-49 0331H
2-03 0203H 3-03 0303H 3-50 0332H
2-04 0204H 3-04 0304H 3-51 0333H
2-05 0205H 3-05 0305H 3-52 0334H
2-06 0206H 3-06 0306H 3-53 0335H
2-07 0207H 3-07 0307H 3-54 0336H
2-08 0208H 3-08 0308H 3-55 0337H
2-09 0209H 3-09 0309H 3-56 0338H
2-10 020AH 3-10 030AH 3-57 0339H
2-11 020BH 3-11 030BH 3-58 033AH
2-12 020CH 3-12 030CH 3-59 033BH
2-13 020DH 3-13 030DH
2-14 020EH 3-14 030EH
2-15 020FH 3-15 030FH
2-16 0210H 3-16 0310H
2-17 0211H 3-17 0311H
2-18 0212H 3-18 0312H
2-19 0213H 3-19 0313H
2-20 0214H 3-20 0314H
2-21 0215H 3-21 0315H
2-22 0216H 3-22 0316H
2-23 0217H 3-23 0317H
2-24 0218H 3-24 0318H
2-25 0219H 3-25 0319H
2-26 021AH 3-26 031AH
2-27 021BH 3-27 031BH
2-28 021CH 3-28 031CH
2-29 021DH 3-29 031DH
2-30 021EH 3-30 031EH
2-31 021FH 3-31 031FH
2-32 0220H 3-32 0320H
2-33 0221H 3-33 0321H
2-34 0222H 3-34 0322H
2-35 0223H 3-35 0323H
2-36 0224H 3-36 0324H
2-37 0225H 3-37 0325H

3-38 0326H

3-39 0327H

3-40 0328H

3-41 0329H

3-42 032AH

3-43 032BH

3-44 032CH

3-45 032DH

3-46 032EH
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Function | Register No Function | Register No Function | Register No
Group 4 Group 5 Group 5

4-00 0400H 5-00 0500H 5-33 0521H
4-01 0401H 5-01 0501H 5-34 0522H
4-02 0402H 5-02 0502H 5-35 0523H
4-03 0403H 5-03 0503H 5-36 0524H
4-04 0404H 5-04 0504H 5-37 0525H
4-05 0405H 5-05 0505H 5-38 0526H
4-06 0406H 5-06 0506H 5-39 0527H
4-07 0407H 5-07 0507H 5-40 0528H
4-08 0408H 5-08 0508H 5-41 0529H
4-09 0409H 5-09 0509H 5-42 052AH
4-10 040AH 5-10 050AH 5-43 052BH
4-11 040BH 5-11 050BH 5-44 052CH
4-12 040CH 5-12 050CH 5-45 052DH
4-13 040DH 5-13 050DH 5-46 052EH
4-14 040EH 5-14 050EH 5-47 052FH
4-15 040FH 5-15 050FH 5-48 0530H
4-16 0410H 5-16 0510H
4-17 0411H 5-17 0511H
4-18 0412H 5-18 0512H
4-19 0413H 5-19 0513H
4-20 0414H 5-20 0514H
4-21 0415H 5-21 0515H
4-22 0416H 5-22 0516H
4-23 0417H 5-23 0517H
4-24 0418H 5-24 0518H
4-25 0419H 5-25 0519H
4-26 041AH 5-26 051AH
4-27 041BH 5-27 051BH

5-28 051CH

5-29 051DH

5-30 051EH

5-31 051FH

5-32 0520H
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Function | Register No Function | Register No Function | Register No
Group 6 Group 6 Group 7

6-00 0600H 6—41 0629H 7-00 0700H
6-01 0601H 6—42 062AH 7-01 0701H
6—02 0602H 6—-43 062BH 7-02 0702H
6-03 0603H 6—44 062CH 7-03 0703H
604 0604H 6—45 062DH 7-04 0704H
6-05 0605H 6—46 062EH 7-05 0705H
6-06 0606H 6—47 062FH 7-06 0706H
6-07 0607H 7-07 0707H
6-08 0608H 7-08 0708H
6-09 0609H 7-09 0709H
6-10 060AH 7-10 070AH
611 060BH 7-11 070BH
612 060CH 7-12 070CH
6-13 060DH 7-13 070DH
6-14 060EH 7-14 070EH
6-15 060FH 7-15 070FH
6-16 0610H 7-16 0710H
617 0611H 7-17 0711H
6-18 0612H 7-18 0712H
6-19 0613H 7-19 0713H
6-20 0614H 7-20 0714H
6-21 0615H 7-21 0715H
6-22 0616H 7-22 0716H
6-23 0617H 7-23 0717H
6-24 0618H 7-24 0718H
6-25 0619H 7-25 0719H
6-26 061AH 7-26 071AH
6-27 061BH 7-27 071BH
6-28 061CH 7-28 071CH
6-29 061DH 7-29 071DH
6-30 061EH 7-30 071EH
6-31 061FH 7-31 071FH
6-32 0620H 7-32 0720H
6-33 0621H 7-33 0721H
6-34 0622H 7-34 0722H
6-35 0623H 7-35 0723H
6-36 0624H 7-36 0724H
6-37 0625H 7-42 072AH
6-38 0626H 7-43 072BH
6-39 0627H 7-44 072CH
6-40 0628H 7-45 072DH

7-46 072EH

7-47 072FH
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Function | Register No Function | Register No Function | Register No
Group 8 Group 8 Group 9

8 —00 0800H 8 —46 082EH 9-00 0900H
8 -01 0801H 847 082FH 9-01 0901H
8-02 0802H 848 0830H 9-02 0902H
8-03 0803H 8-49 0831H 9-03 0903H
804 0804H 8-50 0832H 9-04 0904H
8-05 0805H 8-51 0833H 9-05 0905H
8 —06 0806H 8-52 0834H 9-06 0906H
8-07 0807H 853 0835H 9-07 0907H
8- 08 0808H 8-54 0836H 9-08 0908H
8-09 0809H 855 0837H 9-09 0909H
8-10 080AH 8-56 0838H 9-10 090AH
8-11 080BH 857 0839H 9-11 090BH
8—-12 080CH 8—58 083AH 9-12 090CH
8-13 080DH 8-59 083BH 9-13 090DH
814 080EH 8-60 083CH 9-14 090EH
8—15 080FH 8 -6l 083DH 9-15 090FH
8-16 0810H 8—62 083EH

8-17 0811H 8-63 083FH

8—18 0812H 8-64 0840H

8-19 0813H 8 —65 0841H

8-20 0814H 8 - 66 0842H

8-21 0815H

8§—22 0816H

8-23 0817H

8-24 0818H

825 0819H

8—26 081AH

8 —27 081BH

8 —28 081CH

8-29 081DH

8-30 081EH

8-31 081FH

8-32 0820H

8-33 0821H

8-34 0822H

8-35 0823H

8-36 0824H

8-37 0825H

8 —38 0826H

8-39 0827H

8—40 0828H

8—41 0829H

8—42 082AH

8—43 082BH

8—44 082CH

8—45 082DH
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Function | Register No Function | Register No Function | Register No
Group 10 Group 10
10-00 0AO00H 10 —46 0A2EH
10-01 0AO01H 10 —47 0A2FH
10-02 0A02H 10 -48 0A30H
10-03 0AO03H 10-49 0A31H
10— 04 0A04H
10 -05 0AO05H
10-06 0A06H
10 -07 0A07H
10 -08 0AO08H
10-09 0A09H
10-10 0AO0AH
10-11 0AOBH
10-12 0AOCH
10-13 0AODH
10-14 0AOEH
1015 0AOFH
10-16 0A10H
10-17 0AI1IH
10-18 0A12H
10-19 0A13H
10-20 0A14H
10-21 0A15H
10-22 0A16H
10-23 0A17H
10-24 0A18H
10-25 0A19H
10-26 0A1AH
10 -27 0A1BH
10 -28 0A1CH
10-29 0A1DH
10-30 0A1EH
10-31 0A1FH
10-32 0A20H
10-33 0A21H
10-34 0A22H
10-35 0A23H
10-36 0A24H
10 -37 0A25H
1038 0A26H
10-39 0A27H
10-40 0A28H
10 —41 0A29H
10-42 0A2AH
10-43 0A2BH
10—44 0A2CH
10-45 0A2DH
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Function | Register No Function | Register No Function | Register No
Group 11 Group 11 Group 12
High WORD: 2510H
11-00 0BOOH 11 -46 0B2EH 12 -00 Low WORD: 2511H
11-01 0BO1H 11 -47 0B2FH 12-01 0CO1H
11-02 0BO2H 11 -48 0B30H 12-02 0C02H
11-03 0BO3H 11 -49 0B31H 12-03 0CO3H
11-04 0B04H 11-50 0B32H 12-04 0C04H
11-05 0BOSH 11 -51 0B33H 12-05 0COSH
11 -06 0BO6H 11-52 0B34H 12-06 0CO06H
11-07 0BO7H 11-53 0B35H 12 -07 0CO07H
11 -08 0BO8H 11 -54 0B36H 12 -08 0CO8H
11-09 0BO9H 11-55 0B37H 12-09 0CO09H
11-10 0BOAH 11 -56 0B38H 12-10 0COAH
11-11 0BOBH 11 -57 0B39H 12-11 0COBH
11-12 0BOCH 11 -58 0B3AH 12-12 0COCH
11-13 0BODH 11-59 0B3BH 12-13 0CODH
11-14 0BOEH 11 -60 0B3CH 12-14 0COEH
11-15 0BOFH 11 -61 0B3DH 12-15 0COFH
11-16 0B10H 11 -62 0B3EH 12-16 0C10H
11-17 OBI1H 11 -63 0B3FH 12-17 0CI11H
11-18 0BI12H 11 -64 0B40H 12-18 0CI12H
11-19 0B13H 11 -65 0B41H 12-19 0CI13H
11-20 0B14H 11 - 66 0B42H 12-20 0C14H
11-21 OBI15H 11 -67 0B43H 12-21 0CI15H
11-22 0B16H 11 -68 0B44H 12-22 0C16H
11-23 0B17H 11 -69 0B45H 12-23 0C17H
11-24 0B18H 11-70 0B46H 12-24 0CI18H
11-25 0BI19H 11-71 0B47H 12-25 0CI19H
11-26 OB1AH 11-72 0B48H 12-26 0CI1AH
11-27 0B1BH 11-73 0B49H 12-27 0C1BH
11-28 0BICH 11-74 0B4AH 12 -28 0CICH
11-29 0B1DH 11-75 0B4BH 12-29 0C1DH
11-30 OBI1EH 11-76 0B4CH 12-30 0CIEH
11-31 OBIFH 11-77 0B4DH 12-31 0CIFH
11-32 0B20H 11-78 0B4EH 12-32 0C20H
11-33 0B21H 11-79 0B4FH 12-33 0C21H
11-34 0B22H 11-280 0B50H 12-34 0C22H
11-35 0B23H 11 -81 0B51H 12-35 0C23H
11-36 0B24H 11-82 0B52H 12-36 0C24H
11-37 0B25H 12 -37 0C25H
11 -38 0B26H 12 -38 0C26H
11-39 0B27H 12-39 0C27H
11 -40 0B28H 12-40 0C28H
11-41 0B29H 12 -41 0C29H
11-42 0B2AH 12-42 0C2AH
11-43 0B2BH 12-43 0C2BH
11-44 0B2CH 12-44 0C2CH
11-45 0B2DH 12-45 0C2DH
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Function | Register No Function | Register No Function | Register No
Group 12 Group 13 Group 13
12 -46 0C2EH 13-00 0DOOH 13 -46 0D2EH
12 -47 0C2FH 13-01 0DO1H 13 -47 0D2FH
12 -48 0C30H 13-02 0D02H 13 -48 0D30H
12-49 0C31H 13-03 0DO3H 13-49 0D31H
12 -50 0C32H 13-04 0D04H 13-50 0D32H
1251 0C33H 13-05 0DOSH 13 -46 0D2EH
12 -52 0C34H 13-06 0D06H 13 -47 0D2FH
12-53 0C35H 13-07 0DO7H 13 -48 0D30H
12 - 54 0C36H 13 -08 0DO8H 13-49 0D31H
1255 0C37H 13-09 0DO9H 13-50 0D32H
12 -56 0C38H 13-10 0DOAH 13 -51 0D33H
12 - 57 0C39H 13-11 0DOBH 13-52 0D34H
12 - 58 0C3AH 13-12 0DOCH 13-53 0D35H
12-59 0C3BH 13-13 0DODH
12 -60 0C3CH 13-14 0DOEH
12-61 0C3DH 13-15 0DOFH
12 -62 0C3EH 13-16 0D10H
12-63 0C3FH 13-17 ODI1H
12 — 64 0C40H 13-18 0D12H
12 - 65 0C41H 13-19 0D13H
12 - 66 0C42H 13-20 0D14H
12 - 67 0C43H 13-21 0D15H
12 - 68 0C44H 13-22 0D16H
12 -69 0C45H 13-23 0D17H
12-70 0C46H 13-24 0D18H
12-171 0C47H 13-25 0D19H
12-72 0C48H 13-26 OD1AH
12-73 0C49H 13-27 0D1BH
12-74 0C4AH 13-28 OD1CH
12-75 0C4BH 13-29 0D1DH
12-76 0C4CH 13-30 OD1EH
12-77 0C4DH 13-31 OD1FH
12-78 0C4EH 13-32 0D20H
12-79 0C4FH 13-33 0D21H
12-80 0C50H 13-34 0D22H
12 -8l 0C51H 13-35 0D23H
12-82 0C52H 13-36 0D24H
12-83 0C53H 13-37 0D25H
12 -84 0C54H 13-38 0D26H
12-85 0C55H 13-39 0D27H
12-86 0C56H 13-40 0D28H
12 - 87 0C57H 13 -41 0D29H
13-42 0D2AH
13-43 0D2BH
13-44 0D2CH
13-45 0D2DH
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Function | Register No Function | Register No Function | Register No
Group 14 Group 14 Group 15

14-00 0EOOH 14-35 0E23H 15-00 0F00OH
14-01 OEOIH 14-36 0E24H 15-01 0F01H
14-02 0EO2H 14-37 0E25H 15-02 0F02H
14 -03 0EO3H 14-38 0E26H 15-03 0F03H
14-04 0E04H 14-39 0E27H 15-04 0F04H
14-05 0EOSH 14-40 0E28H 15-05 0F05H
14 -06 0E06H 14-41 0E29H 15-06 0F06H
14-07 0EO7H 14-42 0E2AH 15-07 0F07H
14 -08 OEO8H 14-43 0E2BH 15-08 0F08H
14-09 0EO9H 14-44 0E2CH 15-09 0F09H
14-10 OEOAH 14-45 0E2DH 15-10 0FOAH
14-11 0EOBH 14 -46 0E2EH 15-11 0FOBH
14-12 0EOCH 14-47 0E2FH 15-12 0FOCH
14-13 OEODH 15-13 0FODH
14-14 OEOEH 15-14 OFOEH
14-15 0EOFH 15-15 0FOFH
14-16 OE10H 15-16 0F10H
14-17 OE11H 15-17 OF11H
14-18 OE12H 15-18 OF12H
14-19 OE13H 15-19 OF13H
14-20 OE14H 15-20 OF14H
14-21 OE15H 15-21 OF15H
14-22 OE16H 15-22 OF16H
14-23 OE17H 15-23 OF17H
14-24 OE18H 15-24 OF18H
14-25 OE19H 15-25 OF19H
14-26 OE1AH 15-26 OF1AH
14 -27 OE1BH 15-27 OF1BH
14 -28 OE1CH 15-28 OF1CH
14-29 OE1DH 15-29 OF1DH
14-30 OE1EH 15-30 OF1EH
14-31 OE1FH 15-31 OF1FH
14-32 0E20H 15-32 0F20H
14-33 OE21H

14-34 0E22H
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Function | Register No Function | Register No Function | Register No
Group 16 Group 16 Group 17
16 - 00 1000H 16 —35 1023H 17-00 1100H
16 - 01 1001H 16 —36 1024H 17-01 1101H
16 - 02 1002H 16 —37 1025H 17-02 1102H
16 — 03 1003H 17-03 1103H
16 - 04 1004H 17-04 1104H
16 — 05 1005H 17-05 1105H
16 — 06 1006H 17-06 1106H
16— 07 1007H 17-07 1107H
16 — 08 1008H 17-08 1108H
16 - 09 1009H 17-09 1109H
16 -10 100AH 17-10 110AH
16 11 100BH 17-11 110BH
16 -12 100CH 17-12 110CH
16 —13 100DH 17-13 110DH
16 -14 100EH 17-14 110EH
16 —15 100FH
16 —16 1010H
16 -17 1011H
16 —18 1012H
16 -19 1013H
16 —20 1014H
16 —21 1015H
16 —22 1016H
16 —23 1017H
16 —24 1018H
16 —25 1019H
16 —26 101AH
16 —27 101BH
16 —28 101CH
16 —29 101DH
16 —30 101EH
16 —31 101FH
16 —32 1020H
16 —33 1021H
16 —34 1022H
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Function | Register No Function | Register No Function | Register No
Group 18 Group 19 Group 20

18 -00 1200H 19-00 1300H 20-00 1400H
18 -01 1201H 19-01 1301H 20-01 1401H
18 -02 1202H 19-02 1302H 20-02 1402H
18 - 03 1203H 19-03 1303H 20-03 1403H
18 -04 1204H 19-04 1304H 20-04 1404H
18 - 05 1205H 19-05 1305H 20-05 1405H
18 - 06 1206H 19-06 1306H 20-06 1406H
19-07 1307H 20-07 1407H

20-08 1408H

20-09 1409H

20-10 140AH

2011 140BH

20-12 140CH

20-13 140DH

20-14 140EH

20-15 140FH

20-16 1410H

20-17 1411H

20-18 1412H

20-19 1413H

20-20 1414H

20-21 1415H

20-22 1416H

20-23 1417H

20-24 1418H

20-25 1419H

20-26 141AH

20-27 141BH

20-28 141CH

20-29 141DH

20-30 141EH

20-31 141FH

20-32 1420H

20-33 1421H

20-34 1422H

20-35 1423H

20-36 1424H

20-37 1425H

20 —38 1426H

20-39 1427H

20-40 1428H

20-41 1429H

20-42 142AH

20-43 142BH

20 —44 142CH

20-45 142DH
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Function | Register No Function | Register No Function | Register No |
Group 21 Group 22 Group 22 |
21-00 1500H 22 -00 1600H 22 -45 162DH
21-01 1501H 22 -01 1601H 22 —46 162EH
21-02 1502H 22 -02 1602H 22 -47 162FH
21-03 1503H 22 -03 1603H 22 -48 1630H
21-04 1504H 22 -04 1604H 22 -49 1631H
21-05 1505H 22 -05 1605H 22 -50 1632H
21-06 1506H 22 -06 1606H 22 -51 1633H
21-07 1507H 22 -07 1607H 22 -52 1634H
21-08 1508H 22 -08 1608H 22 -53 1635H
21-09 1509H 22 -09 1609H 22 -54 1636H
21-10 150AH 22-10 160AH 22 -55 1637H
2111 150BH 22 —11 160BH 22 -56 1638H
2112 150CH 22-12 160CH
21-13 150DH 22-13 160DH
21-14 150EH 22-14 160EH
2115 150FH 22-15 160FH
21-16 1510H 22-16 1610H
2117 1511H 2217 1611H
21-18 1512H 22-18 1612H
21-19 1513H 22-19 1613H
21-20 1514H 22 -20 1614H
21-21 1515H 22 -21 1615H
21-22 1516H 22 -22 1616H
21-23 1517H 22 -23 1617H
21-24 1518H 22 -24 1618H
21-25 1519H 22 -25 1619H
21-26 151AH 22 -26 161AH
21-27 151BH 22 -27 161BH
21-28 151CH 22 - 28 161CH
21-29 151DH 22 -29 161DH
21-30 151EH 22 -30 161EH
21-31 151FH 22 -31 161FH
21-32 1520H 22 -32 1620H
21-33 1521H 22 —-33 1621H
21-34 1522H 22 -34 1622H
21-35 1523H 22 —-35 1623H
21-36 1524H 22 —-36 1624H
21-37 1525H 22 -37 1625H
21-38 1526H 22 —38 1626H
21-39 1527H 22 -39 1627H
21-40 1528H 22 40 1628H
21-41 1529H 22 -41 1629H
21-42 152AH 22 —42 162AH
21-43 152BH 22 —-43 162BH
22 -44 162CH
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Function | Register No Function | Register No Function | Register No |
Group 23 Group 23 Group 23 |
23 -00 1700H 23 -39 1727H 23-178 174EH
23 -01 1701H 23 -40 1728H 23-179 174FH
23 -02 1702H 23 -41 1729H
23-03 1703H 23 -42 172AH
23-04 1704H 23 -43 172BH
23 -05 1705H 23-44 172CH
23 -06 1706H 23 45 172DH
23 -07 1707H 23 46 172EH
23 -08 1708H 23 -47 172FH
23 -09 1709H 23 -48 1730H
23-10 170AH 23 -49 1731H
23 -11 170BH 23 -50 1732H
23-12 170CH 23 =51 1733H
23-13 170DH 23 -52 1734H
23-14 170EH 23 -53 1735H
23-15 170FH 23 -54 1736H
23-16 1710H 23 -55 1737H
23 -17 1711H 23 -56 1738H
23 -18 1712H 23 -57 1739H
23-19 1713H 23 —58 173AH
23 -20 1714H 23 -59 173BH
23 -21 1715H 23 - 60 173CH
23 -22 1716H 23 -61 173DH
23 -23 1717H 23 - 62 173EH
23-24 1718H 23 -63 173FH
23 -25 1719H 23 - 64 1740H
23 -26 171AH 23 - 65 1741H
23 -27 171BH 23 — 66 1742H
23 - 28 171CH 23 - 67 1743H
23 -29 171DH 23 - 68 1744H
23 -30 171EH 23 - 69 1745H
23 -31 171FH 23-170 1746H
23-32 1720H 23-171 1747H
23-33 1721H 23 -72 1748H
23— 34 1722H 23 -73 1749H
23 —-35 1723H 23— 74 174AH
23 -36 1724H 23-175 174BH
23 -37 1725H 23— 76 174CH
23 —-38 1726H 23-77 174DH
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5.1 General Overview
The inverter is equipped with fault detection, warning, and self-diagnostic functions. When a fault is detected,
the corresponding fault code is displayed on the digital operator, and the fault output relay is activated. The
inverter output is cut off, and the motor coasts to a stop (in some cases, the stop method is configurable).

When a warning or self-diagnostic alert is detected, a warning/self-diagnostic code appears on the digital
operator, but the fault output relay does not activate. Once the warning condition is cleared, the system will
automatically return to its normal state.

5.2 Fault Detection Function
If a fault occurs, refer to Table 5.1 to identify possible causes and take the appropriate corrective actions.
To restart the system, use one of the following methods:
1. Assign one of the multi-function digital input terminals (03-00 to 03-07) to code 17 (Fault Reset), and set
the reset signal to ON.
2. Press the [Reset] key on the digital operator.

3. Power off the main circuit supply and then power it back on.
When a fault occurs, relevant fault data is stored in the Monitoring Function Group (Group 12) and the
Maintenance Function Group (Group 13).

Table 5.1 Fault Messages and Corrective Actions

Chapter 5 Fault Diagnosis and Troubleshooting

LED display

Description

Possible Cause

Corrective Action

OC (Over-
current)

nr
LI

Over-current:

The inverter output current
exceeds the over-current
detection level (approximately
200% of the rated current).

- Acceleration/deceleration time is too
short.

- Operation of magnetic switch on inverter
output side.

- Use of special motor or a motor rated
above the inverter capacity.

- Short circuit or grounding fault occurred.

- Extend acceleration/
deceleration time

- Check load wiring

- Remove motor and test
inverter operation

O(;ir(gx)e r 1. Acceleration time setting is too short  [1. Set a longer acceleration time
2. Motor capacity exceeds inverter 2. Replace with inverter of
) . . capacity appropriate capacity
nr Over-current during acceleration 3. Motor winding shorted to casing 3. Repair motor
'_"_H 4. Motor wiring shorted to ground 4. Inspect wiring
5.IGBT Module failure 5. Replace IGBT module
OCC (Over-
current) | yer-current during constant 1. Sudden change in load 1. Increase inverter capacity
speed 2. Sudden change in power suppl 2. Add reactor to power input
B[ [ P . gemp pply side
OCD (Over-
current)
Ar Over-current during deceleration |Deceleration time is too short Set a longer deceleration time
|
uLo
SC (Short - Short circuit or ground fault occurred
circuit) Short circuit: (08-23=1)

cCr
[

Short circuit on inverter output or
load

Caused by motor failure, insulation
degradation, damaged cables, resulting in

contact or ground short.

- Confirm load wiring
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LED display

Description

Possible Cause

Corrective Action

Ground fault:

GF (Ground . i
lgault) Ground fault current on output |- Motor grounding or DCCT current . .
de exceeds 50% of inverter sensor failure. - Check motor wiring and wiring
Slt 1 outout 0 ¢ and 08.23 - This protects equipment but not impedance.
rated output current and 08-23 = | personnel.
’_' ": 1 (GF function enabled).
OV (Over- Vain cireuit over voltage: - Deceleration time too short, resulting in | Extend deceleration time
voltage) DC Vqltage exceeds over-voltage ! ) ) g - Check input circuit and reduce
detection level — 200V class: ) Iexcets swﬁ regc:ner}all.tnllle cenergy. input voltage to meet
410Vdc nput yottage 100 hig . specifications
- Use of power factor correction
(I Jroov el s2ove et
Main circuit undervoltage:
q UV1 DC bus voltage falls below
Undervoltage ;
( ge) undervoltage dgtectlon level, or |, Input voltage too low. . .
DC bus magnetic contactor not |. Input power phase loss. - Check input circuit and power
engaged while inverter is * Acceleration time set too short. voltage.
operating. - Excessive fluctuation in input voltage. |- Extend acceleration time.
|| Approx. 200V class: 190Vdc - DC bus magnetic contactor not engaged
NN} 400\'] class: 3 80\./ de or feedback signal abnormal.
(This detection value is
adjustable via 07-13).
IPL Tnput . hase | ‘ * Verify main circuit power
Phase Loss - Input phase loss occurre wiring is correct.

1
I

Input phase loss:

Phase loss or large voltage
imbalance on inverter input side
When 08-09=1 (enabled), this
fault is detected.

- Loose screws on R/L1, S/L2, or T/L3

terminals

- Excessive fluctuation in input voltage.
- Voltage imbalance between phases
- Aging of inverter’s internal main circuit

capacitors.

- Check if terminal screws are

loose.

- Ensure stable power voltage or

disable input phase loss
detection.

- Replace circuit board or

inverter
OPL (Output - Damaged output cable or internal motor
Phase Loss) Output phase loss: fault. - Inspect motor wirin
— Inverter output phase loss - Loose or missing screws on R/L1, S/L2, | Chgck motor and ingérter
I 11_JI |Fault detection enabled when 08- | or T/L3 terminals. capacit Y
il 10=1. - Motor capacity is below 10% of inverter pacity.
— rated output.
OH1 Heatsink overheat: - Check ambient temperature
Heatsink  |Heatsink temperature is too high. |, . . . around inverter.
overheat  |If the heatsink overheat fault . ’égz)bﬁreg tf;:;n ﬁ):srz;‘f[gﬁ);sdtoo high. - Check for dust or dirt in fan or
— occurs three times within five . . S : heatsink.
" " "—" " minutes, the fault cannot be reset Carrier frequency setting is too high. - Check carrier frequency
- until 10 minutes have passed. setting.
OL1 Motor overload: ] . . .
Motor overload|Motor overload protection Zg}lt:i%e Srigig% ég;éi(ﬁ:ggg&s too high, . Check V/F mode.
_ activates according to the internal | Incorregc t motor rated ourrent settin (02-| Check motor rated current.
I Il | |motoroverload curve when 08- 01) & - Check load level and duty
I_Il_ | |05=xxx] (motor overload - Motor i loaded cycle time.
- protection enabled). otor 1s overloaded.
OL2 Frequency converter overload:
Frequency |Inverter overload protection
converter |activates according to the internal .
overload |inverter overload curve. . ggefiygi tr}rlu;dhei. her-capacit
After the frequency converter - Voltage setting in V/F mode is too high. in \E)erter & pacity
overload fault is cleared, an - Inverter capacity is too small. - Check Ioad level and dut
‘T frequency converter overload - Motor is overloaded. ovele time y
I warning will appear. If the fault y :
— "=—"= |occurs four times within five

minutes, a 4-minute wait is
required before fault reset.
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LED display

Description

Possible Cause

Corrective Action

oT Over-torque detection:
Over-torque |If the inverter output torque - Check application or operating
defctlon (eixceeds 0? '151 (ovzr—}tlorgue . Mechanical load is too large ) (S:tﬁtui hether 08-15 and 08
1 etection level) an .t € duration eck whether 08-15 an -
' exceeds 08-16, the inverter 16 are properly set
—— triggers base block (08-14=0).
UT Under-torque detection:
Under-torque |If the inverter output torque - Check application or operating
detection |drops below 08-19 (under-torque status

| detection level) and the duration
exceeds 08-20, the inverter
triggers base block (08-18=0).

-

Mechanical load has suddenly reduced
(e.g., broken belt)

- Check whether 08-19 and 08-

20 are properly set

run
Motor 1/motor
2 switching

Motor 1 and Motor 2 were
switched during operation

1. Motor 2 switch command was input

during operation.

2. Motor switching occurred during

- Modify the sequence control so

that motor switching only

'— '— I operation. occurs when stopped.
LED display Description Possible Cause Corrective Action
Motor overspeed:
- Motor speed exceeds 20-20 (PG
(0N overspeed level) and lasts longer )
Overspeed | than 20-21 (PG overspeed time). Check whether speed
— : . . reference gain and settings
- Per 20-19 (=0 or 1), inverter - Speed reference is too high. for 20-20 and 20-21 are
stops. - Excessive overshoot or insufficient :
e . . . appropriate.
This fault is valid only in response. - Adiust ASR parameters in
‘- V/F+PG and SV control modes GrJo un 21 p
1 (00-00 =1, 3, or 4). P2l
—_—— - Motor speed can be monitored
via 12-22.
PG open circuit detection:
PGO - When inverter is operating, PG

PG open circuit

pulse not detected within PG
open detection time (20-26).
- Per 20-25 (=0 or 1), inverter
stops.

- Incorrect PG wiring

- No power to PG

- PG cable is broken

- Brake mechanism activated

- Check PG wiring.

- Check PG power supply.
- Check PG wiring

- Check motor actuation

-t

deviation time).
- Per 20-22 (=0 or 1), inverter
stops

- PG wiring error.
- PG parameters (Group 20) are

incorrectly set.

- Acceleration/deceleration time is too

I 17| | This fault is valid only in mechanism.
r I_ll_l | V/F+PG and SV control modes
(00-00 =1, 3, or 4).
Speed deviation: ) .
- Motor speed deviation exceeds |- Load is too high. Check mechanical load.
DEV 20-23 (PG 4 deviation level i locked brak hanism |- Cheek if brake mechanism is
Speed deviation| 20- (PG speed deviation level) |- Load is locked.  (e.g., brake mechanism activated or reduce the load
for a time longer than 20-24 (PG| activated). '

- Check PG wiring.

- Verify 20-23 and 20-24
parameter settings.

- Extend

level (10-12) for longer than the
detection time (10-13).

- This fault is valid only in . .
LV | V/FipG and SV control modes | short. ilicl:rclzleratmn/ deceleration
(00-00=1, 3, or 4). )
CE Modbus communication error:
Communication |- No communication received . :
error beyond 09-06 (communication |- Connection lost or host has stopped Che.(;k allll Cﬁnnfctlgns and
i timeout setting). communicating. venly all chient software
|~ - Per 09-07 (= 0 to 2), this fault settings.
—_—— protection is triggered.
FB PID feedback disconnected:
PID feedback |When PID feedback
disconnected |disconnection detection is S(l:g%k xggghrfgspclgr?;db%k
enabled (10-11 = 2, motor coast- |- PID feedback sensor is malfunctioning | Ensur% rover installation and
1 to-stop), and PID feedback input | or not installed properly. PID fee%ba?ck
(. 'j = PID disconnection detection signal is functioning normally.




Safety switch

standard version S)
- 08-30 is set to 1 for free-run stop, and
digital terminal switch (58) is open.

LED display Description Possible Cause Corrective Action
STO
Safety switch
,: ',_ "—" : S(})lgtcrlg lv%l:g%er F1 and F2 on the inverter | Check whether F1 and F2 are
e . are shorted with SG. (Applicable to shorted with SG. (Applicable
STO2 Inverter safety switch to standard version S)

- Check whether digital

terminal (58) is open.

502

Safety switch

—— Inverter safety switch - 08-30 is set to 0 for deceleration stop, |- Check whether digital
[ | and digital terminal switch (58) is open. | terminal (58) is open.
|
EFO0
External fault O T . . - Check external fault cause
External fault (Modbus) ]?11‘5'2 of Modbus register 0x2501 is set to | Reset bit 2 of Modbus
i register 0x2501
[ gy




LED display

Description

Possible Cause

Corrective Action

EF1
External Fault

(S

I

|

External fault (Terminal S1)

EF2
External Fault
(S2)

CCo

_
o

External Fault (Terminal S2)

EF3
External Fault
(S3)

External Fault (Terminal S3)

-

L _
Crl

EF4
External Fault
(54)

External Fault (Terminal S4)

i
I n" ]

Received external fault input via
multifunction digital input terminal.

external fault selection 08-24 =0 or 1.

EF5
External Fault
(S5)

CCC
U

External Fault (Terminal S5)

EF6
External Fault
(S6)

e

i
—F o

External fault (Terminal S6)

EF7
External Fault
_(87)

External Fault (Terminal S7)

L
£F |

When 03-00 to 03-07 = 25 or 68 and

- Check external cause of fault.
- Reset external fault via
multifunction digital input.

EF8
FW Version
Error

EFE

FW Version Verification Failed

1. Software Version (13-01) is lower
than Software Version (13-11).

2.Failed to read Software Version (13-
11).

Power cycle the inverter. If the fault
occurs again after restarting, please
contact the manufacturer for
assistance.

CF07
Motor control
fault

I~ L_l K
_ ]

Motor control fault

Startup fault in SLV mode.

- Perform rotational motor auto-

tuning.

- If rotational motor auto-tuning

cannot be performed, execute
stationary motor auto-tuning or
increase the value of parameter 01-
08.

CF08
Motor control
fault

LFOB

Motor control fault

mode.

Startup or operation fault in PM SLV

- Adjust and increase the value of

parameter 22-10 appropriately.

- Re-execute 22-21 for auto-tuning.
- Check if the load is too large and

whether the output torque limit
needs to be increased.

CF00
Operator
communicatio
n error

Digital operator data transmission
error

+ No data is transmitted between the

LCM digital operator and inverter 5
seconds after power-on.

- Reconnect the digital operator

connector

- Replace the control board
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LED display Description Possible Cause Corrective Action
r l_l NN
e
CF01

Operator
communicatio * Data transmission between the ) .

nerror2  |Digital operator data transmission| digital operator and inverter fails for Egggggé) crt the digital operator

error more than 3.5 seconds after power-
i~ —i on - Replace the control board
[
PF Occurs when OH1 fault appears

Protection fault

P

three times within 5 minutes and
no run command release is
received via multifunction digital
input terminal/communication.

Run command via digital
input/communication not removed.

- Remove run command from digital

input/communication

TOL .
External External overload External overload input (e.g., fan g&:ﬁi;ﬁe cause of external
overload [(Only active when fire mode is|overheat) received via multifunction R :
D . - Reset external overload from
enabled) digital input terminal. : : A
t DL multifunction digital input.
LOPBT Feedback signal not connected ' (ilshercok \ezvrlllet(l:lgrrn‘;lelgtgzedback signal
Low flow fault Low flow faul - Caused by HVAC flow feedback P A P! ¢ }}: flow feedback value i
ow flow fault. ! L * Verify if the flow feedback value is
, , | }llaluelfalllng below the set minimum lower than the minimum limit
L oc ow fimit. (parameter 23-51).
HIPBT - Check whether the feedback signal
. Caused by HVAC flow feedback is correct.
High flow fault High flow fault. value exceeding the set maximum - Verify if the flow feedback value
l “ l_l'l_' :: flow limit. exceeds the maximum limit
(parameter 23-48).
LPBFT . . ;
Low - Feedback signal not connected. Check whether the feedback signal
pressure . is properly connected.
Caused by PUMP pressure feedback .
fault Low pressure fault. . g - Verify whether the feedback
o0l value falling below the set minimum pressure is below the minimum
ressure limit. e
[N D —C P pressure limit (parameter 23-15).
) OPBFT - Check whether the feedback signal
High pressure Caused by the PUMP pressure is correct.
fault High pressure fault. feedback value exceeding the set - Verify whether the feedback
m il maximum pressure limit. pressure exceeds the maximum
(] l I_ ll l: pressure limit (parameter 23-12).
LSCFT - Caused by insufficient water in the | Check whether there is sufficient
Low suction outlet tank, resulting in low suction. water in the outlet tank and whether
water supply is normal.
fault . - PID error exceeds the PID error .
Low suction fault. - Verify whether PID error exceeds
O threshold or output current is the PID error threshold or the output
| | below the suction current : ; P
[ [ threshold C}lllrl‘e}I;lt 113 below the suction current
) threshold.
FBLSS When 23-19 > 0, the inverter
PID feedback determines whether the feedback

signal loss

FoL 55

pressure is lower than (Operating
Pressure Setting (23-02) x
Pressure Loss Ratio (23-19)); if
this condition persists beyond the
Pressure Loss Detection Time (23-
18), a fault signal will be
triggered.

Excessively high pressure loss ratio
setting in 23-19 or improperly
functioning/missing pressure sensor
can cause fault.

- Check whether the pressure loss

ratio set in 23-19 is correct.

- Ensure the sensor is installed

properly and the PID feedback
signal is functioning normally.

AtErr
IM Motor
Auto-Tuning
Errors.

I-llll

Refer to Section 5.4, IM Motor Auto-Tuning Errors.
Please refer to Table 5.3, IM Motor Auto-Tuning Faults and Corrective Actions, to identify and correct the

occurred fault.
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LED display

Description

Possible Cause

Corrective Action

IPErr
PM Motor
Auto-Tuning
Error

:PEI_I—

Refer to Section 5.5, PM Motor Auto-Tuning Errors.
Please refer to Table 5.4, PM Motor Auto-Tuning Faults and Corrective Actions, to identify and correct the
occurred fault.

5.3 Warning / Self-Diagnosis Detection Function
When a warning is detected by the inverter, the digital operator will flash a warning code.
Fault output contact does not activate. Once the warning clears, the system automatically
returns to its original state.
When a self-diagnostic error is detected (such as an invalid or conflicting parameter setting),the
digital operator will display a self-diagnostic code. Fault output contact will not activate.

The inverter cannot execute run commands until the parameters are correctly set.
When a warning or self-diagnostic error occurs, refer to Table 5.2 to identify and correct the issue.

Table 5.2 Warnings / Self-Diagnostic Codes and Corrective Actions

LED display Description Possible Cause Corrective Action
HPErr
Incorrect model
selection I . . ) C . . Check that the inverter
nverter capacity setting error: This inverter capacity setting capacity setting (13-00)
Inverter capacity setting (13-00) | (13-00) does not match the pacity g
does not match the rated voltage. | hardware voltage class matches the hardware voltage
4 V V_V V » ’ ) class.
I |
iz
ov Main circuit voltage:
(flashing) DC bus voltage exceeds the
Over voltage over-voltage detection level, and | Input power supply voltage is - Check the input power
the inverter has shut down. too high. supply voltage.
g pply g
'mil 200V class: 410Vdc
I | 400V class: 820Vdc
uv Main circuit voltage:
(flashing) DC bus voltage falls below the ) .
Low voltage undervoltage detection level, and | * Power supply voltage too low. Vgg;;g the input power supply
the inverter has shut down. .Momentary power loss ) he P
PSR s Chesk e mput iy
|1 400V class: 380Vde magnetic contactor (MC)
NI (The detection level can be set g )
= via 07-13)

Of Heatsink overheat: . Check ambient temperat
Heatsink catsink overheat: ’ . Ambient temperature is t00 eck ambient temperature
overheat Heatsink temperature is too high. | .. around inverter.

If the overheat fault occurs three | | gh. - Check for dust or dirt in fan
i ithin i nut 10 Cooling fan has stopped. or heatsink
L NAY 2 1mes within 1ve minutes, fa " | : Carrier frequency setting istoo | "~ T vl o
‘TN minute wait is required before high. 1eck carrier frequency
L the fault can be reset. setting.
LED display Description Possible Cause Corrective Action

OH2
(flashing) Inverter overheat warning:

Inverter overheat | pyerter overheat warning signal | Multifunction digital input

warning is received via multifunction terminal receives an external - Check external conditions.
4YY» digital input terminals. overheat warning.

UHc

(03-00 to 03-07 = 31)
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LED display

Description

Possible Cause

Corrective Action

oT
(flashing)
Over-torque
detection

N
l:l
LC

Over-torque detection:
Inverter output current exceeds
08-15 (overtorque detection
level) for longer than the time
set in 08-16.

If 08-14 = 1, the inverter
continues to operate.

Mechanical load is too large

- Check application or machine

operating condition.

- Check parameter settings for

08-15 and 08-16.
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LED display

Description

Possible Cause

Corrective Action

uT
(flashing)
Under-torque
detection

AJ?b
]

Under-torque detection:
Inverter output current is lower
than 08-19 (undertorque
detection level) for longer than
the time set in 08-20.

If 08-18 = 1, the inverter
continues to operate.

Mechanical load has been
momentarily removed. (e.g.,
broken belt)

- Check application or machine
operating condition.
- Check parameter settings for
08-19 and 08-20.

bbl
(flashing)
External trip

AYY»

ho |

External trip (Terminal S1)

bb2
(flashing)
External trip

AV,

bhd

External trip (Terminal S2)

bb3
(flashing)
External trip

A

bod

External trip (Terminal S3)

bb4
(flashing)
External trip

ATy,
hbH

External trip (Terminal S4)

bb5
(flashing)
External trip

ATV
bh5

External trip (Terminal S5)

bb6
(flashing)
External trip

s
bbb

External trip (Terminal S6)

bb7
(flashing)
External trip

ATV

oo |

External trip (Terminal S7)

- External trip signal received via
multifunction digital input
terminal.

- Remove the cause of the
external trip.




LED display

Description

Possible Cause

Corrective Action

DEV
(flashing)
Speed deviation

Motor speed deviation:

- Motor speed deviation exceeds
the level set in 20-23 (PG Speed
Deviation Level) and persists
longer than the time set in 20-24

- Load is too high.

- Load is locked. (e.g., brake
mechanism activated).

- PG wiring error.

- Check mechanical load.

- Check if brake mechanism is
activated or reduce the load.

- Check PG wiring.

(PG Deviation Time). PG - Verify whether parameters 20-
) v . : parameters (Group 20) are
4V _V » i’t%rp go 22 (=0 or 1), inverter incorrectly set. 23, 20-124, and 20-28 are
I 'l | - This fault is valid only in -.Acceleration/deceleration time ~(§;Z§:iy set.
Y Iy V/F+PG and SV control modes | is too short. . S
(00-00 = 1, 3, or 4). acceleration/deceleration time.
OL1 Motor overload:

Motor overload protection is
activated according to the motor
internal overload curve when
0805 = xxx1 (Motor Overload

- Voltage setting in V/F mode is
too high, causing motor
overexcitation.

- Incorrect motor rated current

+ Check V/F mode.
+ Check motor rated current.
+ Check load level and duty

Protection Enabled). setting (02-01) cycle time.
OL2 Frequency converter overload: ) Moto% is overloaded + Check V/F mode.
Frequency Frequency converter overload Volt ttine in V/F mode i * Replace with a higher-
converter fault previously occurred, and t(Z) oal%iegfle fng m mode 15 capacity inverter.
overload less than 4 minutes have passed | | Tnverter capacity is too small, * Check load level and duty
‘ml] since then (if 4 minutes have - Motor is overloaded cycle time.
L passed, this warning will )
- = automatically clear).
CE
(flashing) Modbus communication error: " .
Communication | . When 09-07 = 3 - Communication cable is Check all connections and
error SOTSNR J disconnected. X X
communication data is not verify all client software
49 » received for more than two + Host has sto pped data settings
i seconds transmission. '
_C
CLA
Current
Protection g S
Level A Inverter Over-current Warning: Inverter current is too high Check the load size and

NAL

1
I_ 111

Inverter current has reached
Current Protection Level A.

- Motor is overloaded.

operating duty cycle.

CLB
Current
Protection I ter O t Warnine:
Level B mﬂclrvgtervceé;rcélrftr?lr;s reilrcn}igg Inverter current is too high Check the load size and
PSAT C . - Motor is overloaded. operating duty cycle.
urrent Protection Level B.
1|
>
Retry
(flashing) .
Retry ;‘g‘;:gisstgﬁggg been activated | (7.0} Auto Restart Time # 0 Display will disappear after the
4 ,V_Y \ | V' ), setin 07-01 has elapsed. 07-02 Auto Restart Attempts # 0 | auto restart time has elapsed.
[
ES
(flashing) - Remove the cause of the
External External emereency stob: Any parameter between 03-00 external emergency stop.
cmergency XTEile aex?erﬁa%irgz]rs :r{)c' sto to 03-08 is set to 14, and the - Turn off the run command
stop function i T8 dy P corresponding digital input is and reset the multifunction
'SATS unction is activate tricoored NG TLsE
e ggered. digital input for external
— emergency stop.
| gency stop
(ﬂa?hsin g) Motor overspeed: ' Sﬁfgﬁ reference value is too - Check speed reference gain

Motor overspeed

- Motor speed exceeds 20-20

- Speed response overshoot or

and verify settings of 20-20
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(PG overspeed level) and lasts

insufficient response occurred.

and 20-21.

4Y longer than 20-21 (PG - Adjust ASR settings (Group
— = overspeed time). 20 parameters)
: :Lj - This fault is valid only in p :
— - V/F+PG and SV control modes
(00-00=1, 3, or 4).
PGO PG open circuit detection:
(flashing) - When inverter is operating, PG
PG open circuit pulse not detected within PG - PG wiring error.
. lg)gegocfgtsec(t_igno?rlr;e fx%\?érztgz - PG power supply disconnected. | - Check PG wiring.
\V v Y o StoDS > - PG signal line disconnected. - Check PG power supply.
I ' . Thils) fault is valid onlv i - Brake mechanism activated.
i Yol
V/F+PG and SV control modes
(00-00=1, 3, or 4).
LED display Description Possible Cause Corrective Action

EF1 (flashing)
External Fault

(Sh)

External fault (Terminal S1)

EF2 (flashing)
External Fault
(S2)

AYY2

External fault (Terminal S2)

EF3 (flashing)
External Fault
(S3)

\VV)

L.l

External fault (Terminal S3)

EF4 (ﬂashmg)
External Fault
(54)

«VV)
:s

L.l

External fault (Terminal S4)

EF5 (ﬂashmg)
External Fault
(85)

\VV)

L_l

External fault (Terminal S5)

- External fault input received

via multifunction digital input
terminal.

- When 03-00 to 03-05 is set to

25 or 68, and inverter external
fault selection 08-24 = 2.

- Remove the cause of the
external fault.

- Reset the external fault on the
multifunction digital input.

EF6 (ﬂashlng)
External Fault
(S6)

(VV)

L_l

External fault (Terminal S6)

EF7 (ﬂashmg)
External Fault
(87)

\VV)

|
L_l |

External fault (Terminal S7)
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EF9 (flashing)
Forward/reverse
command error

S NA/ <

- Both forward and reverse
commands (in 2-wire mode) are
input simultaneously for 0.5
seconds or more.

- Inverter will respond according
to motor stop method set in 07-
09.

- After the error is cleared, the
inverter returns to normal
operation.

Forward and reverse commands
were input at the same time.
(Refer to 2-wire mode operation)

Check external control logic

FB
(flashing)
PID feedback
disconnected

'\_V)

-

PID feedback disconnected:
PID feedback disconnection
detection is activated (when
10-11 = 1); inverter continues
to operate. Detection is based
on the PID feedback
disconnection level (10-12)
and detection time (10-13).

PID feedback signal (e.g.,
transducer) not functioning or
incorrectly installed.

- Check whether the selected
PID feedback method is
correct.

- Ensure proper installation and
correct operation of the PID
feedback signal.
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LED display

Description

Possible Cause

Corrective Action

USP
(flashing)
Unattended

protection

«VV)
l_l_il

Unattended Protection (USP)
activated at power-on

- When the unattended protection

function (set via multifunction
digital input) is enabled at
power-on, the inverter will not
accept any run command.

- The inverter will not enter
operation mode until the
warning message is cleared.
(Refer to the full manual for
detailed explanation when 03-
00 to 03-08 = 50).

- Turn off the run command,
perform a reset via terminal
input (03-00 to 03-07 = 3), or
press the RESET key on the

digital operator.
- Turn off the USP signal and
cycle the power.

SEO1
Setting range error

S NAAN 4
—irlo
B [y |

Parameter setting exceeds

allowable range:

When parameter value
exceeds permitted range

- When parameter value exceeds
permitted range.
- In some cases, the parameter

setting depends on the values of

other parameters (e.g., 1. 02-00
>02-01, or 02-20 > 02-21; 2.
00-12 > 00-13; 3.00-07 = 1, 00-
05 and 00-06 are the same). 4.
02-03, 02-05, 02-06, or 02-22,
02-25, 02-26 do not conform to
motor speed formula; 5.20-16 <
20-15

Check parameter settings.

SE02
Digital input
terminal error

Wl

COZ
My

Multifunciton digital input

terminal error

Errors in multifunction digital
input terminal settings (03-00 to
03-07), such as:

1. Up/Down commands not
configured as a pair (must be
used together).

2. Up/Down commands (08 and
09) and ACC/DEC command
(11) all set at the same time.

3. Speed Search 1 (19,
Maximum Frequency) and
Speed Search 2 (34, from Set
Frequency) both enabled.

4. Both 2-wire and 3-wire modes
set simultaneously in 03-00 to
03-07.

Check parameter settings

SE03
V/f curve error

- V/f curve settings not
configured in accordance with
required structure:

® 01-02 >01-12 >01-06 >
(Fmax) (Fbase) (Fmid1l)
01-08

 RAAN V/f curve setting error 8; Check V/f parameters.
CCh3 (Fmin)
b [ B | ®01-16 > 01-24 >
- 01-20 > 01-22;
(Fmax(2)) (Fbase(2))
(Fmid(1)) (Fmin(2))
SE05 ®Both 10-00 and 10-01 are set
PID Selection Error to 1 (AIl) or both are set to 2 | @Check the values of
@1(?1%)29 1 or 2 and 10-25 ®8irarlr<letfrs 1? o r ¢ 1001
. -29=1or2 and 10-25 = eck the values o
‘_v_v_v » PID Selection Error 1 (reverse operation allowed) parameters 10-29 and 10-25.
—rc ®If10-29 =1 or 2 and 10-03 = | ®@Check the values of
B [ 1xxxb (PID output + target parameters 10-29 and 10-03.
value)
PG Csegg7Error Possible Cause 1: PG card is not | Cause 1: Check the PG card
PG Card conficuration error installed in the inverter installation and control mode
4YVVY» in the inverterg Possible Cause 2: Incorrect Cause 2: After setting the PM
—| ] —, setting of PM encoder type (22- | encoder type (22-08), power
" _J 08) must be cycled.
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LED display Description Possible Cause Corrective Action

SE08 In PM motor mode, if pole

PM motor mode alignment has not been
crror Pole alignment not performed | performed, the inverter will flash | Perform magnetic pole
4AVVY» in PMSV mode for 3 seconds after issuing the alignment.
g Run command and then
|| ] automatically clear the warning.
SE09

Invalid PI setting

NAAL

Inverter PI configuration

Conflict between inverter PI
selection (03-30) and PID source

Check PI selection (03-30) and
PID source settings (10-00 and

CCrg et (10-00 and 10-01) 10-01)
o [y I
Parameter setting
= Please refer to the manual for

\VVVJ)
(NN}
Funu

Parameter setting error

The inverter parameters are
incorrectly configured.

proper settings, or this option
may be invalid.

Direct start warning

When parameter 07-04 is set
to 1, the inverter cannot
perform a direct start and a

This occurs when the external
run terminal is connected and set
as the run source, while 07-04 is

Disconnect and reconnect the
external run terminal.

After power-on, wait for the
time defined by parameter 07-

CL 1 warning will be issued. setto 1. 05 before issuing the run
JC1 command.
FIRE
Forced operation . . - Confirm if the area around the
mod - When entering Fire mode, : .
ode . equipment is affected by fire.
Forced operation mode. check whether a fire has F :
. If this is a false trigger, power
\’! \AN o occurred near the equipment.
r_C off and reset the system.
[ Y
ADC Voltage Error This may be caused by

AVVYY 2

Adl B

Abnormal voltage level on

the control board

abnormal input voltage,
excessive electrical noise, or a
faulty control board.

Check the input voltage signal
and the voltage level on the
control board.

EEPROM
Storage error

AVYVYYV 2

EPE-r

EEPROM data storage is

faulty

1. Peripheral circuits of the
EEPROM are faulty.

2. An error occurred during
parameter check at power-on.

3. Both the DI error signal and
the reset signal were activated
at the same time.

- After initialization, power
cycle the inverter. If the
warning reappears, replace the
circuit board or check whether
there is a conflict on the DI
input terminals.

Control Board Error

\VVVV)
—DLI

Mismatch between control

board and program

Mismatch between control board
and program.

Mismatch between the control
board and the program, please
replace the control board.

Zero Speed Stop
Warning

There is a run signal, but the
frequency command is lower
than the minimum output
frequency (01-08), and DC
braking is not active.

The frequency command is
lower than the minimum motor
output frequency.

Adjust the frequency
command.

Note: If the frequency source
(00-05) is set to digital
operator, adjust the 0-speed
frequency setting at 05-01.

External Stop
Warning

(VVV)
lLﬁ
|

When 00-02 (main run
command source) is set to
external control, and the
inverter is stopped using the
digital operator while the run

signal is active.

Using the digital operator to stop
while external run command is
active.

Remove the external run
command.

Encoder Error
Warning

An encoder signal error was
detected during motor auto-

Encoder signal abnormal.

1. Check encoder wiring.
2. Ensure 17-07 (PG pulse

5-14




LED display Description Possible Cause Corrective Action
rotation tuning while a PG count) matches the encoder.
card was connected. 3. Replace the encoder.

Note: Encoder errors do not

"1 \ V'_) affect the results of motor

—

auto-tuning. Users may
adjust 20-27 (PG pulse
count) and 20-28 (PG
rotation direction)
manually without re-
running motor auto-tuning.

Run Direction Error
Warning

NAAN
R
LI

The locked motor direction
(11-00) differs from the
current external run direction.

Check whether 11-00 (motor
direction lock command) is
opposite to the direction issued
by external DI control, JOG, or
three-wire mode.

Correct the 11-00 motor
direction lock command to
match the current direction
command issued via external
control DI, JOG, or three-wire
operation.

Parameter lock

SNAL e

Parameter password is locked

The parameter password

Enter the correct password in

el function (13-07) is enabled parameter 13-07
i
Password setting ] )
error When using the password When using the password lock When using the password lock

b AAAN <

I I

lock function, the second
entered password does not
match the first.

function, the second entered
password does not match the
first.

function, the second entered
password matches the first.

Capacitor Life
Warning

AVYY)

oz
l J

Capacitor service life has
expired

The operating hours have
exceeded 90% of the expected

service life. Once this threshold

is surpassed, a CyErr warning
will appear.

Replace the capacitor and
contact the manufacturer to
update the inverter’s operation
time counter.

Fan Life Warning

4YVYy»
CHhC-
N

Fan service life has expired

The operating hours have
exceeded 90% of the expected

service life. Once this threshold

is surpassed, a FLIFE warning
will appear.

Replace the fan and contact the
manufacturer to update the
inverter’s operation time
counter.

IGBT Life Warning The operating hours have
‘ ' ' ' ) exceege d 905%) of the expected Replace the IGBT and contact
IGBT service life has expired service life. Once this threshold the man}lfacturer. to update the
— . : nverter’s operation time
11 | is surpassed, a ILIFE warning
N :— I~ will appear counter.
LFPB . - Check whether the feedback
Low flow error ' Feedback signal not connected. signal is properly connected
Low flow error. - Caused by HVAC flow .Check whether the feedback
AVYYV » ) feedback value falling below the flow is below the minimum
i set minimum flow limit. s
Lo flow limit value.

HFPB - Check whether the feedback
High flow error Caused by the HVAC feedback signal is correct.
4aVVYV, High flow error. flow value falling below the - Verify that the feedback flow

- configured maximum flow limit. | is below the maximum flow
N limit value.
Low pressure error  Feedback signal not connected. | oot HEEE S O
- Caused by PUMP pressure o ’
PAAYN S Low pressure error. feedback value falling below the Verify that the feedbaclg .
I g S pressure is below the minimum
— set minimum pressure limit. e
I | pressure limit value.
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LED display

Description

Possible Cause

Corrective Action

HIPB .
High pressure error Caused by the pump feedback Sicggfli(svggfrtgg the feedback
High pressure error. pressure value falling below the -\irif that the feedback
RSAA NS ghp ) configured maximum pressure Yo
l_j (] limit pressure is below the
o : maximum pressure limit value.
LSCFT - Check whether there is

Low suction error

\VVV}

Low suction pressure error.

- Caused by insufficient water in
the outlet tank, resulting in poor

suction.

- PID error exceeds the PID error
threshold or output current is

sufficient water in the outlet
tank and whether water supply
is normal.

- Verify whether PID error
exceeds the PID error threshold

—” ?herlgszot?; suction current or the output current is below
: the suction current threshold.
PID feedback signal | When 23-19 >0, the
loss inverter determines whether

FELSS

the feedback pressure is
lower than (Operating
Pressure Setting (23-02) x
Pressure Loss Ratio (23-19));
if this condition persists
beyond the Pressure Loss
Detection Time (23-18), a
fault signal will be triggered.

If the pressure loss ratio (23-19)
is enabled and set too high, it
may trigger a fault. The feedback
sensor may not be functioning
correctly or is improperly
installed.

- Check whether the pressure
loss ratio (23-19)

is set correctly.

- Ensure the sensor is installed
properly and the PID feedback
signal is functioning normally.

COPUP
Pump
communication
Disconnection error

\VVV}

Multi-pump communication
error.

Communication is disconnected
or not connected properly among
multiple connected pumps.

Check whether the
communication is functioning
or if any connections are loose
or faulty.

o 0o
l_l i
SE10 - Check the inverter pump
PUMP/HVAC setting (23-02) and verify
Setting error @ Inverter pump option (23-02) | against the maximum pressure
Incorrect inverter > (23-03). setting (23-03).
 RAAN PUMP/HVAC settings. ® Inverter HVAC option (23- - Check the inverter HVAC
o 46) < (23-47). sett@ng (23-46) a}nd verify
[ against the maximum pressure
- setting (23-47).
CbErl
Internal
communication error Power cycle the inverter. If the
1 Internal communication error I C warning reappears, please
1. nternal communication error. contact the manufacturer for
‘ ' ' ' ' support.
L !_ll
CbEr2
Internal

communication error

\VVV)

Internal communication error
2.

Internal communication error.

Power cycle the inverter. If the
warning reappears, please
contact the manufacturer for
support.

l—
’_ Lll I l
CbEr3
Internal
communication error Power cycle the inverter. If the
3 Internal communication error o warning reappears, please
Internal communication error.
3 contact the manufacturer for
‘ ' V ' ’ support.
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5.4 Auto tuning error
When an auto tuning error occurs, “AtErr” will be displayed on the digital operator
and the motor will stop. The error code will be shown in parameter 17-11. The digital
output fault contact will not activate. Refer to Table 5.3 to identify and correct the
cause of the error.

Table 5.3 Auto Tuning Errors and Corrective Actions

Error Description Cause Corrective Action
- Incorrect data entered for
auto tuning - Check the input data for auto
01 Motor Data Input Error - Mismatch between motor tuning (17-00 to 17-09).
output current and - Check the inverter capacity.
rated motor current
Motor Line-to-Line . . . i
02 . . - Auto tuning did not complete Check the input data for auto
Resistance R1 Tuning Error . . . tuning (17-00 to 17-09).
; within the designated time. ..
Motor leakage inductance . - Check motor wiring.
03 . - Tuning result exceeded .
tuning error. arameter limits - Disconnect the load
Motor rotor resistance R2 p ) connected to the motor.
04 ) - Motor current exceeded rated . ;
tuning error. - Inspect the inverter’s current
value. . L .
Motor Mutual Inductance . ) detection circuit, including
05 . - One phase of the inverter’s
Lm Tuning Error . the current sensor.
- - three-phase output is ..
Deadtime Compensation . - Check motor wiring.
07 X disconnected. ) .
Detection Error - Check motor installation.
Motor Encoder Noise Too Confirm the motor rated
06 Motor Encoder Error | 1, current (02-01, 02-21).
Motor acceleration error The motor failed to accelerate | Ipcrease the acceleration
. r . . time (00-14).
08 (applicable only to within the specified time (00- .
rotating auto tuning) 14 =20 sec) + Disconnect the load
& &) ) connected to the motor.
Other auto tuning errors not
included in ATE-01 to ATE-08 | - Check motor wiring.
09 Other Auto Tuning Errors | (e.g., no-load current exceeds - Check auto tuning input
70%, rated current or torque data.
exceeds 100% of reference).
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5.5 PM Motor Auto Tuning Error
When a PM motor auto tuning error occurs, the fault message “IPErr” (PM motor
tuning failed) will appear on the digital operator and the motor will stop. The error
information will be displayed in 22-18. The digital output fault contact will not activate.
Refer to Table 5.4 to identify and correct the cause of the error.

Table 5.4 PM Motor Auto Tuning Errors and Corrective Actions

Error Description Cause Corrective Action
VT - Check the auto tuning input data
ol Stationary pole Mismatch betweeél moéor (22-02).
alignment failed output current and rate - Check the inverter capacity.
current ..
- Check motor wiring.
- Pole alignment cannot be .
02 No PG option card | performed without a PG . Check V;/h§ther11th§ PM PG card
option card is properly installed.
Rotating pole ] . .
03 alignment forcibly | - System abnormality ?heck if other p r.otectlon
stopped unctions are active.
Rotating pole . ) ..
04 alignment timeout Motor cannot rotate normally | - Check motor wiring.
05 Loop tuning - System abnormality during - Check if other protection
timeout loop tuning functions are active.
- Excessive motor encoder - Check if the PG card ground is
06 Encoder error !
noise connected.
07 Warning - Other motor tuning errors gﬁgglﬁ gsl(zgotrugilrrlgligﬁput data
- PG card A and B phases may be
Abnormal current reversed. You may redo the
08 J orma CItl t.e - Motor cannot rotate normally | process, and the system will
urng rotating at low speed automatically adjust the wiring
pole alignment definitions.
- Check motor wiring.
Current abnormal | - Mismatch between motor - Check the auto tuning input data
09 during loop output current and rated (22-02).
adjustment current - Check the inverter capacity.
Retry pole .
10 alignment and | - Auto tuning not completed ;Rufr:;clrg pole alignment and loop
loop tuning g
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5.6 General troubleshooting methods

Abnormal
condition

Checkpoints

Handling procedures

Motor rotation
direction is
reversed

Are the output terminal wirings
correct?

They must match the motor’s U, V, and W

Are the forward/reverse signal
wirings correct?

Check and correct the wiring

Motor cannot
vary its speed

Is the analog frequency input
wiring correct?

Check and correct the wiring

Is the operation mode setting
correct?

Check the operation mode and frequency
settings 00-05 / 00-06

Is the load too heavy?

Reduce the load

Motor speed is
too high or too
low

Are the motor specifications
(number of poles, voltage) correct?

Check the motor specifications

Is the gear ratio correct?

Check the gear ratio

Is the maximum output frequency
setting correct?

Check the maximum output frequency

Motor speed
fluctuates
abnormally
during
operation

Is the load too heavy?

Reduce the load

Is the load variation significant?

To reduce load variation, increase inverter and
motor capacity

Is there a phase loss in the input
power supply?

1. For single-phase models, add an AC reactor
on the input side

2. For three-phase input models, check the
wiring

Motor does not
operate

Is the power supply voltage
correctly connected to the inverter
input terminals (is the charge
indicator light on?)

1. Is the power turned on?

2. Turn off the power and then turn it on again
3. Check the power supply voltage level

4. Are the terminal screws properly tightened?

Does the inverter have voltage
output?

Turn off the power and then turn it on again

Is the load too heavy, causing the
motor to stall?

Reduce the load so the motor can operate

Is there an inverter fault?

Has the forward/reverse run
command been sent to the inverter?

Refer to the fault indicator for troubleshooting
and correct any abnormal wiring

Has the analog frequency setting
been input?

1. Is the frequency input voltage setting
correct?

2. Is the analog frequency input signal wiring
correct?

Is the run mode setting correct?

Set the run mode from the operator panel
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5.7 Troubleshooting steps

5.7.1

Inverter failure

Basic inverter fault troubleshooting

Y
Are the details of the failure N\
known? e

Yes

v

Are there other abnormalities besid es
burnouts, damages and blown fuses ?

Yes

< Abnormal signal is displayed >—\Jo—>< Is the DM of the main circuit normal?

Yes

Check according to the abnormality
content displayed

( Replace the abnormal board

A 4
No->< Are there burnouts or damages? >—Y5—>( Check the b:;:]e(lzlc:l::)r damaged
I

No

No—»( Replace the DM )
Yes

< Is the fuse normal? Nu—»( Replace the fuse )
Yes

< Is the 1.G.B.T of the main circuit normal? Nu—’( Replace the L.G.B.T )

Yes

Perform visual inspection of the control board and |

| driver board

Y

Are there any abnormalities in

>

the appearance?

v

| Power input

A 4

Is there any display or indicator light on

the operator?

Yes

v

< Are there any abnormalities displayed?

Yes

v

‘What is the content of the abnormality
displayed? Check the abnormal record
parameters

t is the content of the
bn ormali layed ?

Yes

v

No—»( Replace the inrush current absorber )

Is the DCinput voltage of the
control power normal?

>—No—>( Check the terminals and wirings ) Yes

Yes

< Is the +5V of the control power normal?

v

Replace the driver board )

Yes

an el

< Replace the control board and operation >

v

Go to the next page

Inverter failure
”
< Is the replaced control board normal? >J C (Thorough inspection is required)

5-20



Continuing from the previous page

< Check the inverter parameters >

_ h 4
Specify the operation control
method

<?WD/REV, the LED changes from
flashing to being constantly lit

\V,

Yes

v

Set the frequency command

Did the operator display the frequency?
< P play quency? >

»@eplace the control boa@

Yes

v

. N
Does the inverter have voltage output?
< geoutp e

N o

Yes

4

Operate with the motor connected

No

v

Are there any abnormalities N\

N O

»@eplace the control boa@

" Is the control board normal after it was

N

rep lgced?

>_

displayed?

No

Are the output currents of each phase N\
balanced ? d

( Inverter normal )

N
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5.7.2 0OC, OL fault troubleshooting

When the inverter failure shows OC and OL.

< Is the LG.B.T of the main circuit normal? > N )( Replace the LG.B.T )
[ -
Yes
Are there any damages on the N »
< appearance? e Y > Replace the abnormal boards
No
| Inputpower. |

< Are there any abnormal indications? >—Ym—>< Is the current detector normal? >—Yes->( Replace the current detector )

No

A 4

| Operation command input. | ( Replace the control board )

FWD, did the LED change. from flashing to N Replace the control board
co%antlv lit?

Yes

4

| Frequency command input. |

Is the output frequency of the operator )
< displayed? >—N0—N Replace the control board

Does theinverter have voltage output? >—No—»( Replace the control board

\ 4

| Operate with the motor connected I: Ves _~~ Diditget better after the f’omml board
| was replaced?

Y

< Are there any abnormalities displayed? > Y
No
Are the output currents of each phase TN P
balanced? - I i
Yes
1 eroutout " Inverter failure
nverteroutputnormal.
P (Thorough inspection required)
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5.7.3 OV, LV fault troubleshooting

‘When the inverter failure shows OV and LV.

< Is the main circuit fuse normal? > N »( Replace the main circuit fuse )

Yes

Are there any damages on the N /"
< appearance? e Y 1 Replace the abnormal boards

No

4

| Inputpower.

< Are there any abnormal indications? > Y »( Replace the control board )

A 4

| Operation command input.

constantly lit?

< FWD, did the LED change from flashing to N o Replace the control board
~

Yes

4

| Frequency command input.

Is the output frequency of the operator N\ ~N 4 )
< displayed? e > Replace the control board

Does theinverter have voltage output? >—No—»( Replace the control board

\ 4

Operate with the motor connected le¢ Yes < Is the replaced control board normal?
P |« N P
A 4
< Are there abnormal output values? > Y
No
Are the output currents of each phase TN P
balanced? - I i
v
1 eroutout " Inverter failure
nverteroutputnormal.
P (Thorough inspection required)
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5.7.4 Motor abnormality troubleshooting

Motor not rotating

Y

—< Is a circuit breaker (MCCB) installed? >

No

v

? N
e < Can a circuit breaker be installed? e

Yes

v

»( Wiring short circuited )

Is the input power voltage normal?

Yes

v

N N
/

>€’ower source abnormal, poor wirin@

N NG
Is the “LED” light on? N
< | e e

Yes

>( Inverter failure )

Flip the operation switch to the

< Is the operation switch atthe RUN N .
position? e o

Yes

v

“RUN?” position

< Is there output between the motor N\ N
UVW?2 - i

Yes

'

>( Inverter failure )

\Y4

< Is the inverter output voltage balanced? ‘No=

Yes

'

( Motor overload, motor failure, poor wiring )
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5.7.5

Motor overheated

Did the overload exceed \

Motor overheating cause troubleshooting

Reduced the load and increas
the inverter and motor

the rated current? /

No

Did itoperate at low \

/\

capacities

Re-select the motor

speed for long periods of
time? /

No

Is the inverter output \

Inverter failure

voltage balanced? /

Yes

Are there obstacles that \

hinders motor cooling? /

No

Poor contact betweenthe \

Remove the obstacles

Correct theplaces with poor

NN AN AN NN

inverter and the motor /
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5.7.6 Motor uneven operation cause troubleshooting

Motor does not operate smoothly

Is it accelerating or
decelerating?

< >—eb

Is the acceleration and
deceleration time appropriate?

Increase acceleration and
deceleration time

>—( )

No

Is the inverter output

Reduced theload and increase

N,

the inverter and motor capacities,

Inverter failure

voltage balanced?

Yes

v

Does the load change

) 4

)

Reduce the load change or add

Y
greatly?
No
Is there excessive
vibration in the gears and Y es

flywheels

AN
—/

NN NN

N N Y

other transmission parts ?

$

Inverter failure

C

\—/
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5.8 Daily and periodic inspection checklist
The inverter requires daily and periodic maintenance inspections to ensure stable and safe operation.

The following are essential inspection items to ensure the stable and safe operation of the inverter. Wait at
least 5 minutes after the keypad panel on the inverter turns off before conducting inspections to avoid injury
from residual charge in the inverter's capacitors.

Inspection
. . Frequency Inspection Acceptance
Inspection Item Inspection Content Method Criteria Countermeasures
Daily | Yearly
Environment
Is the ambient temperature Measure with Tempoeratureoz -10
. - o thermometer  |to 40°C/50°C
Operating and humidity within o e
. . L7 and Humidity: Below |Improve the
environment specified limits? N .
hygrometer 95% RH working
around the - .
equipment Is there any accumulation Visual environment
quip of flammable materials o . . No foreign objects
nspection
nearby?
Is there abnormal shaking Visual and Tighten
or vibration of the o auditory No foreign objects | mounting
Inverter equipment? inspection SCIews
Installation and 12D - M P .
Grounding Is the grounding resistance casure - I Below 100 for Improve
L . . o [resistance with . .
value within specification? . 220V units grounding
multimeter

Terminal Blocks and Wiring

Are the tightened parts o | Visual
loose or shaking? inspection; .
. . Tighten or send

Terminal block |[Is there any damage to check screws | No abnormalities .

. o . for repair
terminal blocks, etc.? with
Any signs of obvious rust? o screwdriver
Any deformation or o

Check inverter |misalignment? Visual .. Replace or

. . . — - . . No abnormalities .

internal wiring |Is the wire insulation o inspection send for repair
damaged?

Voltage
L M e
Input power Is the main circuit voltage casure Voltage within Improve power
o voltage with . . .
voltage normal? . specification input
multimeter
Circuit Boards and Components
Any conductive metal o
scattered on the PCB? . Remove debris
- Visual .\

PCBs Are there signs of rust, inspection No abnormalities | or replace the
discoloration, or scorching o circuit board
from overheating?

Any unusual odors or
Y o . Replace the
. electrolyte leakage? Visual .\ .
Capacitors - - . . No abnormalities | capacitor or
Are there signs of swelling mspection .
. o iverter
or bulging?
Is there an accgmulatlon o Ylsual . No abnormalities | Clean
of dust or debris? inspection
Power No short or open | Replace power
Components Check the resistance Measure witha | . ™. p P p
. o . circuits on the components or
between each terminal multimeter .
three-phase output | inverter
Peripheral Devices
Ifact d
Any unusual odor or O actory an .\
. . o |visual No abnormalities
. damage to insulation? . . Replace

Variable inspection .

. : - variable

Resistors Are the resistor wires or . .

. . Visual .\ resistor
connection terminals o . . No abnormalities
nspection

damaged?
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Are the contact points ..

. . o No abnormalities
Electromagnetic | operating normally? Replace
contactor . i " contactor

Are there unusual noises? o Audltm.'y No abnormalities
1nspection
Olfactory and
Reactor ﬁ(?i}s/el;nusual odor or o auditory No abnormalities | Replace reactor
) inspection
Cooling System
Apy upusual noise or o Audltm_'y No abnormalities Repl'ace
vibration? inspection cooling fan
Any deformation or burnt Visual and .
smell? o olfactory No abnormalities | Replace fan
) inspection
Cooling Fan Visual
Are the fan mounting 1nspect19n; No abnormalities Tighten or send
screws loose? check with for repair
screwdriver
A?e any fan blades Ylsual . No abnormalities |Replace fan
missing or damaged? inspection
Heat Sink Is there an accgmulatlon o Ylsual . No abnormalitics Remove fiust
of dust or debris? inspection and debris
Ventilation Are the air intake and Visual .
. o . . No abnormalities | Clean
Ducts exhaust openings blocked? inspection

5.9 Maintenance
To ensure long-term reliability, conduct regular inspections as outlined below. Always turn off the

power and wait until the keypad display is off before starting maintenance (due to residual voltage in large

internal capacitors).

. Maintenance items indicated below:

Y =

Ensure the ambient temperature and humidity around the inverter are suitable, with proper
ventilation and away from heat sources.

Inspect the internal components of the inverter and replace any deteriorated or damaged parts.

Remove any internal dust or foreign matter.

Check the grounding to ensure proper connection.

VIV |V|V

Tighten all terminal screws, especially on the inverter’s power input and output sides.

(! Never perform insulation withstand voltage tests on the control circuit.)

2. Insulation Withstand Voltage Testing Method
Single-phase:

Input
power

Inverter

Insulation
withstand voltage
and impedance
tester
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Three-phase:

Inverter

T2

Insulation
withstand voltage
and impedance
tester

+
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Chapter 6 Peripheral Devices and Optional Items

6.1 Brake Resistor List

For models E710 200V 0.5~7.5HP / 400V 1-10HP, brake transistors are built-in as

standard.
Table 6.1 Brake Resistor List
Inverter Brake Resistor Minimum
Single Allowable
Resistor Approximate Brake
Resistance Number| Specification |[Number| braking Resistance ™!
V | HP | KW Part Number Specification of Units (W/Q) of Units torque
P Used | Dimensions | Used 10%ED Q W
(LxWxH) @ | W
mm
150W/400Q)
05 | 04 JNBR-150W400 150W/40002 1 (251x28x60) 1 119 50 350
150W/200Q
200vV| 1 0.75 JNBR-150W200 150W/200Q 1 (251x28x60) 1 119 50 350
10
150W/100Q
BO| 2 | 15 | NBR-1SOWI00 | 150W/100Q 1 (251x28x60) 1 119 50 | 350
260W/70Q)
3| 22 INBR-260W70 260W/70() 1 (274x40x78) 1 115 50 | 350
390W/40Q)
5| 37 IJNBR-390W40 390W/40 Q) ! (395x40x78) ! 119 19 | 1000
520W/30Q
751 53 INBR-520W30 520W/309Q 1 (400x50x100) 1 115 17 | 1000
200V 900W/20Q)
30| 10 75 INBR-900W20 900W/204) 1 (470*50*100) 1 119 102 | 1800
1500W/13.6Q
15 | 11 ] INBR-IRSKWI3R6 | IS0OW/I3.6Q |1 (fsagouyyg) | ! 117 102 | 1800
2000W/10Q)
20 |15 INBR-2KW10 | 2000W/10Q2 U] ety | ! 119 68 | 2600
150W/750Q
1| 075 | jNBR-150W750 | 150W/750Q 1 (251x28x60) 1 126 125 | 600
150W/400Q
2 | L5 | JNBR-150W400 | 1S0W/400Q ! (251x28x60) ! 119 125 | 600
260W/250Q
aoov| 3 | 22 | INBR260W250 | 260W/250Q 1 (274x40x78) 1 126 84 800
30 400W/150Q)
5| 37 | INBR-400W150 | 400W/1500Q 1 (395x40x78) 1 126 56 | 1200
600W/130Q
75| 55 INBR-600W130 | 600W/130Q 1 (395x40x78) 1 102 67 1000
800W/100Q
10| 75 JNBR-800W100 | 800W/100Q 1 (535x60x110) 1 99 67 1000
1600W/50 Q)
IS | 11 | JNBR-IR6KW50 | 1600W/S0€Q) ! (615%60*110) L 126 41 | 1800
2000W/40 Q)
2000W/40
aoy| 20| 15 JNBR-2KW40 Q V| (oarestins) | ! 120 205 | 3500
30 1200W/64Q 2
25 | 185 | JNBR-2R4KW32 | 2400W/32Q) ' | (535%60%110) | parallel 120 205 | 3500
1500W/13.6Q 2
30 | 22| JNBR-3KW27R2 [ 3000W/27.2Q) 1 (615%60*110) | series 118 135 | 5300

*1: The minimum allowable brake resistance is the lowest resistance value that can be connected.

Note 1: When installing brake resistors, ensure all resistors are mounted outside the inverter in a location
with proper ventilation for heat dissipation.

Note 2: The surface temperature of the resistor becomes very high, and the air flowing from the resistor is
extremely hot. Therefore, materials near the brake resistors must be non-combustible, and
appropriate protection should be implemented to prevent accidental contact with the resistor.
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6.2 AC Reactor

- If the power system capacity is significantly larger than the inverter capacity, or if the
inverter is connected close to the power source (within 10 meters), or to improve the
power factor on the power supply side, an external AC reactor may be added.
Please select an AC reactor according to the table below.

Table 6.2 AC Reactor List
Model AC Reactor
3%
\% HP Rated(l:l)lrrent i:g:fi:ﬁ: Rated current (A)
Value (mH)

0.5 2.8 2.1 8.5

200V 1 4.8 2.1 12
10/30 2 7.5 1.1 19
3 11 0.71 25

5 17 0.53 20

7.5 25 0.35 33

2;)?; 10 33 0.24 50
15 47 0.18 70

20 60 0.15 85
1 2.7 8.4 4.5

2 4.2 4.2 6
3 5.5 3.6 7.5

5 9 2.2 12

400V 7.5 13 1.42 17
30 10 17 1.06 23
15 24 0.65 40

20 31 0.53 50

25 39 0.46 55

30 45 0.35 70

The AC reactors listed in the table above are for inverter input side use only.
Do not connect them to the output side.



6.2.1 Dimensions of 200V-Class AC Reactors
1. Basis Standard: JEC-2210 (1990 edition)
2. Insulation Class: Class H
3. Phases: 3-phase
4. System Voltage: 200240V
5. Insulation Resistance: Below 0.2—1.1kV, withstand voltage AC4000V/1 minute
6. Model: MR-DL (For Input Side)
7. External Dimensions
FHHHHHH | |_
it @ L @ it q
~ ~ -~ v W.\
B
B
» v Iz )
12 @ [4‘ ”ﬁ ® @ j
D—E— e— p— ——F —=%,
A .= _A—H‘D A | C1
C
I
Figure 1 Figure 2
Voltage | Inductance | Rated current Dimensions (mm) App'rox. Figure
vV 1 H " Weight N
(V)| value (mH) A4 A|B|cCc|c|D|E|F | (Kg 0.
1.70 15 155 | 150 | 100 | 75 7 60 60 4 1
1.10 20 155 | 150 | 100 | 75 7 60 60 4 1
30 0.85 25 180 | 140 | 120 | 90 7 90 60 6 2
220V 0.46 25 155 | 150 | 100 | 75 7 60 60 3.5 1
0.34 40 180 | 140 | 120 | 90 7 90 60 6 2
0.24 50 180 | 140 | 120 | 90 7 90 60 6 2




6.2.2

Dimensions of 400V-Class AC Reactors

1. Basis Standard: JEC-2210 (1990 edition)
2. Insulation Class: Class H
3. Phases: 3-phase
4. System Voltage: 380-600V
5. Insulation Resistance: Below 0.2-1.1kV, withstand voltage AC4000V/1 minute
6. Model: MR-DL (For Input Side)
7. External Dimensions
rHHHHH‘HI l
@ @
|l' ™
B
\ J
] @
—F—
A
Figure 1
Inductance | Rated current Dimensions (mm) Ap ProX- | gioure
Voltage (V) Weight
value (mH) A) A B C Cc1 D E F (Kg) No.
4.90 5 155 | 150 | 95 70 7 60 55 3 1
3.70 6.5 155 | 150 | 95 70 7 60 55 3 1
41(?\/ 2.90 8.5 155 | 150 | 95 | 70 | 7 | 60 | 55 | 3 1
1.70 15 155 | 150 | 100 | 75 7 60 60 3.5 1
1.20 25 155 | 150 | 100 | 75 7 60 60 4 1




6.3 Noise filter

A. Input-side Noise Filter

E710 200V models require an external dedicated noise filter. 400V models also require
an external dedicated noise filter to comply with the EN61800-3 standard. Alternatively,

400V models with built-in filters are available, which also comply with EN61800-3.
Table 6.3. Input-side Noise Filters

Inverter Model Noise filter

Input Voltage Horsepower Model No. Dimensions
200V 0.5SHP/1HP FN258HV-7-29 254*49*125

10/30  |2HP/3HP FN3258-16-45 264*45%70
SHP 4KAS53X217WO01 | 275%100%90

2;’?3\’ 7.5HP 4KA53X217WO01 | 275%100%90
10HP/15HP/20HP LCR 097.08004.00| 340*125*100

IHP/2HP FN3258-16-45 264*45*70

3HP/5HP FN3258-16-45 264*45*70

4;)0@\] 7.5HP/10HP 4KA53X217W01 | 275*100*90
15HP/20HP LCR 096.05001.00{ 280*120*100
25HP/30HP LCR 097.08004.00| 340*125*100

Product Part Number: 4H000D0250001

Choose the appropriate zero-phase noise filter based on the horsepower and cable
diameter.

Utilizing the high attenuation characteristics of the zero-phase noise filter (effective
from the AM frequency range of 100 kHz to approximately 50 MHz, as shown in
the attenuation characteristic curve below), this filter effectively suppresses radiated
noise emitted by the inverter.

The zero-phase noise filter can be installed on either the input or output side of the
inverter. For installation, loop each phase wire through the core in the same direction
for several turns—the more turns, the better the attenuation effect. If the wires are
too thick to loop, pass the U, V, and W phase wires straight through the core in the
same direction and use multiple zero-phase noise filters in series.

Attenuation Characteristic (with 10 loops)



Attenuation (dB)

~—_
N
-10
\\\
-20 —— -
-30
40
1 3
10 10 10 10 10
Frequency (kHz)
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- Use Cases

Note: The U, V, and W wires must pass through the same ZERO CORE and be wound in the same direction
to be effective.
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6.4 Input Power Side Fuse Ratings

200V Class
100% Rated 3-Phase 3-Phase Single-Phase
Model No. Horse KVA Output Rated Input Fuse Rated Input
power Current Current Rating (A) Current
A) A) A)
E710-2P5-HoEo 0.5 1.9 2.8 2.9 16 5.0
E710-201-HoEo 1 1.9 4.8 5.0 20 8.7
E710-202-HoS 2 3 7.5 7.9 32 13.7
E710-203-HoS 3 4.2 11 11.6 50 20.1
E710-205-H3S 5 6.7 17 17.9 50 X
E710-208-H3S 7.5 9.5 25 26.3 63 X
E710-210-H3S 10 12.6 33 42 100 X
E710-215-H3S 15 17.9 47 57 120 X
E710-220-H3S 20 22.9 60 70 150 X
400V Class
Model No. Horse | |\ 100% Rated R*‘thl‘: :;ﬂ“t Fuse Rating
power Output Current (A) (A) A)
E710-401- H3E(F) 1 2.6 2.7 2.8 10
E710-402- H3E(F) 2 3.2 4.2 44 16
E710-403- H3S(F) 3 4.2 5.5 5.8 16
E710-405- H3S(F) 5 7 9 9.5 25
E710-408- H3S(F) 7.5 11.3 13 13.7 40
E710-410- H3S(F) 10 13.7 17 17.9 50
E710-415-H3S(F) 15 18.3 24 31 63
E710-420-H3S(F) 20 23.6 31 38 80
E710-425-H3S(F) 25 29.7 39 48 100
E710-430-H3S(F) 30 343 45 55 120

Fuse Type: Please select UL-compliant semiconductor fuses.
Voltage Range: For 220V-class inverters, use 300V-class fuses.
For 440V-class inverters, use 500V-class fuses.




6.5 Others
A. Digital Operator Extension Cable

The digital operator can be detached from the inverter unit and operated remotely using
a digital operator extension cable. Available in four lengths: 1m, 2m, 3m, and 5m.

It is recommended to use CAT6 or higher-grade cables to effectively reduce
environmental interference.

The installation dimensions of the externally mounted LCD digital operator

Name Model No. Configuration
IN5-CB-0IM | Length: 1m
Digital JN5-CB-02M | Length: 2m
Operator
Extension .
Cable IN5-CB-03M | Length: 3m
IN5-CB-05M | Length: 5m

(JN5-OP-F02) are shown below.

85.0

74.0
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Copy Module(JN7-CU)Dimensions

B. Copy Module (JN7-CU) and Appearance
o f T
Copy Function: When multiple E710

“{88888]"

5
L]

inverters of the same model require
identical parameter settings, you can
configure one inverter, store the
parameters using the copy module,
and then copy the saved parameters to
other inverters, thus reducing
repetitive manual setup.

6.6 NEMA1 Wiring Box

- To upgrade protection to NEMAT level, it is recommended to purchase a NEMA 1 wiring
box and install it above or below the inverter.

Enclosure Model No.
1 IN7-NK-E01
=2 IN7-NK-E02
3 IN7-NK-E03
4 IN7-NK-E04
5 IN7-NK-E05

6.7 DIN RAIL Accessories

- For DIN RAIL mounting (Frame 1 & 2 models only), it is recommended to purchase
the DIN RAIL accessory and install it beneath the inverter.

Enclosure Model No.
1&2 JN7-DIN-LO1

6.8 RJ45 to USB Cable

- RJ45 to USB cable (JN5-CM-USB), length: 1.8 meters. Converts USB communication
format to RS485 format, enabling communication between the inverter and PC (or other
USB interface control devices), thereby enhancing inverter control flexibility.

180.0+15
O —=2 — -
& 0| =) s [ oigl =
FHHH—<-
12| 455 jeid
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6.9 PROFIBUS High-Speed Communication Expansion Module

6.9.1 Communication Hardware and Data Structure

This product(JN7-CMHI-PDP) is the PROFIBUS high-speed communication expansion
module; it can perform remote setting and communication functions through the
PROFIBUS bus. Used on the TECO E710 AC motor drive (hereinafter referred to as the
"drive"), enabling the drive to operate on the PROFIBUS network.

*Basic models do not support this card. For Basic models, please refer to Section 2.2 Model

Information.

\ID address switch

+————— Expansion module
screw mounting hole

COMM. indicator
RUN indicator

| — ERR indicator

Terminal resistor switch

«————1—— D-SUBport

A

Expansion module screw
mounting hole
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6.9.2

Product Specifications

PROFIBUS ports
Item Specifications
Connector DB-9
Transn:lssmn 9.6Kbit/S to 12Mbit/s (automatic detection of transmission rate)
rate
Network PROFIBUS communication protocol
protocols

AC motor driver port

Item Specifications
Connector Connection between Control Board CN5 and Communication Card CN2
Transmission | SPI high speed communication
method
1. The communication module communicates with the AC motor driver through this
Terminal interface.
functions 2. The AC motor driver provides power to the communication module through this
interface.
Communication | TECO communication protocol
protocols
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6.9.3

Installation Instructions

PROFIBUS network connection
Definitions of PROFIBUS DP communication port pins are as shown in the figure below.

Pin Definition Description
}_L 1~2 | Not assigned -
!r ! 3 RTXD/TXD_P (B- Receive/Send data -P
s Line)
3 —+—+—— B-line 4 Not assigned -
8 ——+——— Aline 5 DGND (2M) Data reference
5_H— M potential
% % 6~7 | Not assigned -
- g | RXD/TXD-N(A- Receive/Send data -N
Line)
9 Not assigned -

PROFIBUS network connection
As shown in the figure below, the ID address range (1-125) corresponds to SW1 b1-b7.

ON DIP
WMATIILL

1:2 34 .5 6. 7€

Function DIP S.WltCh DIP switch status Description
position
1000000 Netwoi( idddress
0100000 Netwoi( ;ddress
Network % Network address
address setting b1~b7 1100000 is 3
Network address
1011111 < 125
No function b - -

Network address switch setting range: 1~125 (0, 128~255 cannot be used).
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PROFIBUS bus terminal resistor

:\L‘
3909 2209 3909 )_% N NFF R2g
I ol= [-3'_81'“11
-_ ) *

THH SW DIP-2 ‘1 % . - ‘)LEHRZB
-l o - c

B+ Ae

Bus Terminatng Resistors

The first and last station of the PROFIBUS bus must be connected to the bus, and the bus terminal resistor must
be turned on.

Serial Transmission Rate Maximum Bus Length
(kbps) (m)
9.6 1200
19.2 1200
45.45 1200
93.75 1200
187.5 1000
500 400
1500 200
3000 100
6000 100
12000 100

6.9.4 LED Indicator Description

The module has two dual-color LED indicators built-in used to quickly diagnose and
monitor the communication statuses between the module itself and the bus.

Module status LEDs (RUN LED & ERR LED)
Used to monitor whether the equipment is operating normally.

Indicator Description
statuses
Does not light up Power not supplied
Orange light Communication with the
lights up frequency converter not
established
Red light flashes | Communication error with the
(1 Hz) frequency converter
Red light flashes Flip-switch ID address error
(4 Hz)
Green light Power supply normal but DP
flashes (4 Hz) communication not established
Green light lights DP communication normal
up
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Network status LED (COMM LED)
Used to monitor the operability of the communication module PROFIBUS network.

Indicator statuses Description
Does not light up DP communication not
established
Green light lights DP communication
up established and normal

6.9.5 Driver parameter setting description
Used to monitor the operability of the communication module PROFIBUS network.
Users must first confirm related parameter settings on the driver in order to ensure that
the communication module can connect normally.

Parameters Parameter name Settings | Settings descriptions
00-02 Operation command source 2 Communication control
00-05 Frequency command source 3 Communication control

6.9.6 Connection operations
PPO communication

PKW PZD
PZDI | PZD2
PKE | IND PWE STW | HSW | PZD3 | PZD4 | PZD5 | PZD6 | PZD7 | PZDS | PZD9 | PZD10
ZSW | HIW
1st 2nd 3rd 4th st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
word | word | word | word | word word word word word word word word word word
PPO1
PPO2 |
PPO3 |
PPO4 |
PPO5
PKW: Parameter address/value STW: Control character
PZD: Process data ZSW: Status character
PKE: Parameter address HSW: Main settings
IND: Subindex HIW: Main actual value
PWE: Parameter value

PZD Structure default

User parameters of the communication module configured through the GSD file. Default
values of the PZD structure are as follows:

STWI1 Control character; mapped to the MODBUS address 0x2501 of the driver.

HSW Main setting value; mapped to the MODBUS address 0x2502 of the driver.

ZSW1 Status character; mapped to the MODBUS address 0x2520 of the driver.

HIW Main actual value; mapped to the MODBUS address 0x2524 of the driver.
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PLC Master station=> driver slave station
PZD3/ PZD4: Not used.

Driver slave station=> PLC master station

Driver output status; mapped to the MODBUS addresses 0x2520~0x252F of the driver.
The default values of PZD3/PZD4/PZD5/PZD6 are set as follows:

PZD3: Default multi-function terminal block on/off status; mapped to the MODBUS
address 0x2522 of the driver.

PZD4: Default output current; mapped to the MODBUS address 0x2527 of the driver.
PZDS5: Default output current; mapped to the MODBUS address 0x2521 of the driver.
PZD6: Default output current; mapped to the MODBUS address 0x2528 of the driver.

6.9.7 Meanings of each character
Control Character (STW)

Bit Description 1 0

0 | Operation command Operate Stop
1 Reverse command Reverse Forward
2 External error Error -

3 Error reset Reset -

4~5 | Reserved - -

6 Multi-function terminal S1 ON OFF
7 Multi-function terminal S2 ON OFF
8 Multi-function terminal S3 ON OFF
9 Multi-function terminal S4 ON OFF
A | Multi-function terminal S5 ON OFF
B | Multi-function terminal S6 ON OFF
C | Multi-function terminal S7 ON OFF
D

E Controller mode ON OFF
F Communication setting torque ON

command
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Status Character (ZSW)

Bit Meaning 1 0
0 | Operation status Operate Stop
1 | Direction status Reverse Forward
) Frequency converter operation Preparation | Not yet
preparation status complete prepared
3 | Error Abnormal Normal
4 | Warning ON OFF
5 | Zero speed ON OFF
6 | Model 440 ON OFF
7 | Frequency reached ON OFF
8 | Any frequency reached ON OFF
9 | Frequency detection one ON OFF
A | Frequency detection two ON OFF
B | Low voltage ON OFF
C | Frequency converter no output ON OFF
D Frequengy npt according to ON OFF
communication
E | SeqNotFromComm ON OFF
F | Over-torque ON OFF

6.9.8 PKW area access parameters
The driver can provide request and response information. Due to the request and
response mechanism, the master station must send requests until a communication
response is received. The 4 characters of the PKW region are as follows:

Word 1 | Parameter ID(PKE)
bit 15 12 11 0
AK Parameter number(PNU)
Word 2 | IND Reserved
Word 3 | PWEI1
bit 15 8 7 0
Reserved Fault number
Word 4 | PWE2 Read/Write parameters

Parameter Address (PKE)

Bits 0-11 (PNU): Contains the parameter address / MODBUS address of the related
parameter.

Parameter addresssMODBUS address: Please refer to the MODBUS communication
protocol description chapter in the driver manual for the register numbers, registers and
data format that corresponds to the operation parameters.

Bits 12-15 (AK): Contains the identifier characters for the request or response.

Request character AK
PLC master station=> driver slave station
Request Identifier Description
0 No request
1 Read parameter value
2 Modify parameter value
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Response character AK

Driver slave station=> PLC master station

Request Identifier Description
0 No response
1 Request parameter value processed
7 Request parameter value cannot process

Error character

If the request parameter value was not processed, then the error codes that will be kept in

the low-bit PWEI set are as follows:

Error code Description
0 Parameter does not exist
1 The current status parameter cannot be read/written
2 Parameter value not within range
101 Other SP (;ommunication error occurred, such as:
response timeout
Parameter Value (PWE)

Driver parameters are sent through PWE2 (4th word). In the following example, PWEI

(3rd word) must be set as 0 in the PROFIBUS master station.
Example of the PKW mechanism:

For example: Read parameters 00-05 (frequency command source).

Read the values of 00-05; first set the request identification character as 1, and then refer
to the MODBUS communication protocol description chapter in the driver manual to find
out that the address of 00-05 is 0x0005, then the data sequences are as follows:

PLC master station = driver slave station: 1000 0005 0000 0000
Driver slave station—> PLC master station: 1000 0005 0000 0004

Request Response
1st word (PKE) 1000 1st word (PKE) 1000
2nd word (IND) | 0005 2nd word (IND) 0005
3rd word 0000 3rd word (PWEL) 0000
(PWED)
4th word 0000 4th word (PWE2) 0004
(PWE2)
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6.9.9 Troubleshooting

There are two indicators on top of the PROFIBUS communication module; when
malfunction occurs, the cause of the malfunction can be confirmed based on the indicator
statuses, and troubleshoot the error by following the descriptions below.

Indicator troubleshooting

Module status LED

I:ti};;:;r Status name Troubleshooting method
Does not suPOI‘;Ve e; E)O:he 1. Confirm whether the driver power is normal.
licht u corlzllinunica tion 2. Confirm whether the power terminal of the
ghtup module communication module is connected to the driver.
Red and ereen 1. The host is under self-check; if it flashes continuously,
licht ﬂafsghes Self-check disconnect the power and then reconnect it.
a% ternatel 2. Confirm whether the driver communication connection
Y parameters are properly set (19200, 8, N, 1)
Green licht Communication
ﬂashef module is in 1. Not yet connected with the driver.
standby mode.
Network status LED
I;itflzg;r Status name Description
Power not 1. Confirm whether the driver power is normal.
Does not light supplied 2. Confirm whether the power terminal of the
up communication module is connected to the driver.
Standby 1. Not yet connected with the PROFIBUS host terminal.

6.9.10 GSD File
When using the Profibus communication module, if the GSD description file (JN7-CMHI-
PDP_V (latest version).GSD) is needed, please download it from the TECO ofticial website

or request for it from your purchasing sales channel.
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6.10 CANopen High-Speed Communication Expansion Card

6.10.1 Communication Hardware and Data Structure

This product(JN7-CMHI-CAN)is the CANopen high-speed communication expansion
module; it can perform remote setting and communication functions through the CANopen
bus. This product is exclusively for use with the TECO E710 AC Motor Drive (hereinafter
referred to as the “drive”), enabling the drive to operate on a CANopen network.

*Basic models do not support this card. For Basic models, please refer to Section 2.2 Model

Information.

6.10.2 Product Specifications

CANopen Port
Item Specifications
Connector 5-pin open pluggable connector; pin spacing 5.08mm

10kbps ~ 20kbps ~ 50kbps * 125kbps * 250kbps * 500kbps *

800kbps * 1Mbps
Network protocols | CANopen communication protocol

Transmission rate
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AC motor driver port

Item Specifications
Connector Connection between Control Board CN5 and Communication Card CN2
Transmission | SPI high speed communication
method
1. The communication module communicates with the AC motor
Terminal driver through this interface.
functions 2. The AC motor driver provides power to the communication

module through this interface.
Communication | TECO communication protocol
protocols

6.10.3 Installation Instructions
Communication module contact description
As shown in the figure below, A — Terminal block (TB1)
B, C — Mounting holes
D-RUNLED
E - ERR LED
G — Baud Rate Configuration
H —Node ID Configuration

2

2

e

A2 2.2

—
o -
w -
> e
o .
o me
— -
o W

did

2

Terminal block definition
As shown in the figure below, the contact definitions in the order from left to right are GND,

CAN L, NC, CAN_H and NC.

ID address setting description
As shown in the diagram below, the ID address (1-127) corresponds to SW1 b1-b7.
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DIP
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12345678

Transmission rate corresponds to SW2 b1~b3.

Function DIP switch DIP switch status Descrintion
position 7654321 p
0000000 Cannot be used
0000001 Netwoi( idddress
0000010 Netwoi( ;ddress
Network SW1 Network address
address setting b7—bl 0000011 is 3
Network address
1111110 s 126
Network address
1111111 is 127
000 10K
001 20K
CA SW2 010 50K
TransI\In?iIs):irz)n v 011 125K
. b3—bl 100 250K
Rate Settings
101 500K
110 800K
111 1M

Network address switch setting range: 1~127 (0, 128~255 cannot be used).
Transmission rate switch setting range: 0—7 (8—15 are not usable).

6.10.4 Transmission Rate, Maximum Distance, and Cable Type

The maximum allowable bus length primarily depends on the type of cable used. The permissible cable types
include:

* Thin cable

* Thick cable

* Flat cable
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According to ODVA specifications, the requirements for data transmission cables (thick cable) are as follows:

Serial Maximum Bus Serial Transmission | Maximum Bus
Transmission Length (m) Rate (kbps) Length (m)
Rate (kbps)

1000 25 125 500

800 50 50 1000

500 100 20 2500

250 250 10 5000

6.10.5 LED Indicator Description
The module has RUN (green) and ERR (red) indicators built-in used to quickly diagnose
and monitor the communication statuses between the module itself and the bus.
Module status LED (RUN LED)
Used to monitor whether the equipment is operating normally.

Indicator statuses Status name Description
Does not light up Initial status Power not supplied
Continuous . .
flashing Pre-operation Preparation status
Single flash Stop Stopping
Green 1Lg;lt lights Operation Operating

Error LED (ERR LED)
Used to monitor the operability of the communication module CANopen network.

Indicator statuses Status name Description
Does not light up No error Operating
Single flash Warning Packet error
Double flash Error Guard/Heartbeat error
Red h%l;: lights Disconnected Bus closed

6.10.6 Driver parameter setting description
Used to monitor the operability of the communication module CANopen network.
Users must first confirm related parameter settings on the driver in order to ensure that
the communication module can connect normally.

Parameters Parameter name Settings | Settings descriptions
00-02 Operation command source 2 Communication control
00-05 Frequency command source 3 Communication control
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6.10.7 Connection operations
Service Data Object (SDO)
This module supports 1 SDO server, which means it can provide SDO service, and the
SDO uses the sending and receiving COB-ID of the predefined connection, 0x580 +
NodelD (sending) and 0x600 + NodelD (receiving).
Each SDO message includes a set of COB-ID (request SDO and response SDO)); it allows
performing of access actions within two nodes. SDO can transmit any size of data, but
segment transmission must be used once it exceeds 4 bytes.

The COB IDs of SDO communication are as follows:
Read: Master to slave (request code 0x40) / Master to slave: 600H + Node ID

COB-ID ByteO | Bytel Byte2 | Byte3 Byte4 | Byte5 | Byte6 | Byte7
(600H) + Node | Request Object index Object Request data
ID code LSB | MSB | subindex Reserved
Read: Slave response / slave to master: 5S§0H + Node ID
COB-ID Byte0 | Bytel Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
(580H) + Node | Request Object index Object e BI‘{tzquest};Iit; Bioa
ID code subindex U~ 1o~ 1O~ 125~
LSB | MSB bit7 | bitls | bi23 | bit3l
Response code:
43H: Read 4-byte data / 4BH: read 2-byte data / 4FH: read 1-byte data
Write: Master to slave (4-byte data maximum)
COB-ID ByteO | Bytel Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
(600H) + Node | Request Object index Object e BI,{thues‘[;_iZ Bioa
ID code subindex 1t~ 1o~ 116~ 124~
LSB | MsB bit7 | bitl5 | bit23 | bit3l
Request code:
23H: Write a 4-byte data entry
2BH: Write a 2-byte data entry
2FH: Write a 1-byte data entry
Write: Slave to master (response code 0x60H)
COB-ID ByteO0 | Bytel Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
(580H) + Node ID Request Object index bejcz:t Request data
code LSB | MSB | subindex Reserved

When we use SDO to perform control to the group 25H of the driver control group,
corresponding rules are as follows:

Index
25xxH (register address)
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For example, when we want to perform write/read to 2501H of the control group, the
corresponding SDO object index is the control group register address 2501H.

Operate directly using Index 2501H, and the module will automatically convert it to access
the control group register address 2501H of the E710.
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6.10.8 Object Index Table

Basic index

Index | Sub Name Default value R/W Size Remarks
1000H 0 | Device type 00010192H R U32
1001H 0 | Error register 0 R U8
1005H 0 [ COB-ID SYNC message 80H R U32
1006H 0 Corpmunication cycle 0 RW U32
period
1008H 0 Manufacturer device E710 R U32
name
1009H 0 Manpfacturer hardware 1.0 R U3
version
100AH 0 Manpfacturer software 1.00 R U3
version
1014H 0 [ COB-ID emergency 00000080H+Node-ID R U32
1015H 0 | Inhibit time EMCY 0 RW Ul6
1016H 0 | number of entries 1 R U8
1 Consumer heartbeat time 0 RW U32 Not supported
1017H 0 | Producer heartbeat time 0 RW Ul16
0 | number of entries 3 R U8
10181 1 | Vender ID 00000373H R U32
2 | Product code 00000100H R U32
3 | Revision 00010000H R U32
0 Server SDO Parameter 2 R U8
1200H 1 COB-ID Client Server 0000600H+Node-ID R U32
2 | COB-ID Client Server 0000580H+Node-ID R U32
0 | Number of entries 2 R U8
1400H 1 COB-ID used by PDO 00000200H+Node-ID | RW U32
2 | Transmission Type 0xFF RW U8
0 | Number of entries 2 R U8
1401H 1 COB-ID used by PDO 00000300H+Node-ID | RW U32
2 | Transmission Type 0xFF RW U8
0 | Number of entries 2 RW U8
1 1.Mapped Object 60400010H RW U32
1600H 2 | 2.Mapped Object 60420010H RW U32
3 | 3.Mapped Object 0 RW U32
4 | 4.Mapped Object 0 RW U32
0 | Number of entries 2 RW U8
1 | 1.Mapped Object 604F0010H RW U32
1601H 2 | 2.Mapped Object 60500010H RW U32
3 | 3.Mapped Object 0 RW U32
4 | 4.Mapped Object 0 RW U32
0 | Number of entries 5 R Ug | humberof
1300H 1 COB-ID used by PDO 180H+Node-ID RW U32 _
2 | Transmission Type OxFF RW Us tTyrsgsmlSSlon
3 Inhibit time 0x64 RW ul6 Inhibit time
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Index | Sub Name Default value R/W Size Remarks
4 | CMS-Priority Group 0 RW U8
5 | Event timer 0x64 RW Ul6 Event timer
0 | Number of entries 5 R Ug | Numberof
1 | COB-ID used by PDO 00000280H+Node-ID | RW U32
2 | Transmission Type 0xFF RW U8
3 | Inhibit time 0x64 RW Ul6 | Inhibit time
4 | CMS-Priority Group 0 RW U8

1801H 5 | Event timer 0x64 RW Ul6 | Eventtime
4 | CMS-Priority Group 0 RW U8
5 | Event timer 0x64 RW Ul6 | Eventtime
2 | Transmission Type OxFF RW U8
3 | Inhibit time 0x64 RW Ul6 | Inhibit time
4 | CMS-Priority Group 0 RW U8
5 | Event timer 0x64 RW U16 | Eventtime
0 | Number of entries 2 RW U8
1 1.Mapped Object 60400010 RW U32

1AOOH | 2 [ 2.Mapped Object 60420010 RW U32
3 | 3.Mapped Object 0 RW U32
4 | 4.Mapped Object 0 RW U32
0 | Number of entries 2 RW U8
1 1.Mapped Object 604F0010 RW U32

1A01H 2 | 2.Mapped Object 60500010 RW U32
3 | 3.Mapped Object 0 RW U32
4 | 4.Mapped Object 0 RW U32
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DS402 part

Sub- Default . . PDO
Index Index Name value R/W | Size Unit MAP
603F |0 Error code 0 RO | Ul6 Yes
6040 |0 Control word 0 RwW | Ul6 Yes
6041 0 Status word 0 RO Uleé6 Yes
6042 |0 vl target velocity 0 RW | S16 |Hz Yes
6043 |0 vl velocity demand 0 RO |S16 |Hz Yes
604F | 0 vl ramp function time 100 |RW |U16 |0.1S Yes

Acceleration time

6050 |0 vl slow down time 100 |RW |UI6 |0.18 Yes

Deceleration time
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Driver control group command index
Command DATA (allows reading and writing)

lzgiiitsesr Bit Content
2500H Reserved
0 |Operation command 1: Operate  0: Stop
1 |Reverse command 1:Reverse 0: Forward
2 |External error 1: Error
3 |Error reset 1: Reset
4 |Reserved
5 |Reserved
6 |Multi-function terminal S1 1: “ON”
5501H Operation | 7 |Multi-function terminal S2 1: “ON”
signal 8 |Multi-function terminal S3 1: “ON”
9 |Multi-function terminal S4 1: “ON”
A [Multi-function terminal S5 1: “ON”
B |Multi-function terminal S6 1: “ON”
C |Multi-function terminal S7 1: “ON”
D
E |Controller mode 1: “ON”
F |Communication setting torque command 1: “ON”
2502H *Frequency command (Unit: 0.01Hz)
2505H AO1 (0.00V ~ 10.00V)
2510H G12-00 H-WORD
2511H G12-00 L-WORD
Monitor DATA (read only)
I:ggisegesr Bit Content
0 |Operation status 1: Operate 0: Stop
1 |Direction status 1: Reverse 0: Forward
2 Frequency converter operation preparation status
1: Preparation complete 0: Preparation not yet complete
3 |Error1: Abnormal
4 |Warning I: “ON”
5 |Zero speed 1: “ON”
2520H Status signal| 0 |Model 440 1: "ON”
7 |Frequency reached I: “ON”
8 |Any frequency reached 1: “ON”
9 [Frequency detection one 1: “ON”
A |Frequency detection two I: “ON”
B |Low voltage I: “ON”
C |Frequency converter no output 1: “ON”
D |Frequency not according to communication 1: “ON”
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}Zggiset;r Bit Content
E |Operation not according to communication 1: “ON”
F |Over-torque I: “ON”
0 |Reserved 31 [Reserved
1 |UV (Under-voltage) 32 |Reserved
2 |OC (Over-current) 33 |Reserved
3 |OV (Over-voltage) 34 |Reserved
4 |OHI1 (Heat sink overheat) | 35 |Reserved
5 |OL1 (Motor overload) 36 [Reserved
6 OO\izlglzie)quency converter 37 [Reserved
7 |OT (Over-torque) 38 |CF07 (Motor control fault)
8 |UT (Under-torque) 39 |Reserved
9 |SC (Short circuit) 40 |Reserved
10 |GF (Ground fault) 41 |Reserved
11 [FO 42 |Reserved
12 |IPL (Input phase loss) 43 |Reserved
13 |OPL (Output phase loss) 44 |Reserved
14 |0S 45 |Reserved
2521H Error
description | 15 |PGO 46 |OH4 (Motor overheat)
16 |DEV 47 |Reserved
17 |EF1 48 |Reserved
18 [EF2 49 |MtrSw (DI Motor Switch Fault)
19 (EF3 50 |OCA (Acceleration over-current)
20 |EF4 51 |OCD (Deceleration over-current)
21 (EFS 52 |OCC (Operation over-current)
22 |EF6 53 |CF08
23 |EF7 54 |PTCLS
24 55 |PF (Protection fault)
25 FB (PID feedback signal 56 ITOL
error)
26 |OPR(Keypad Removed) 57 |STO2 (Safety switch 2)
27 |Reserved 58 [Reserved
28 |CE 59 [Reserved
29 |STO (Safety switch 1) 60 [Reserved
30 |Reserved 61 [Reserved
o [iitition Ty [T ot esne
! herminal 82| 5 sorminal 6
25220 DI status 2 Mult.i-function 6 Mult'i—function
terminal S3 terminal S7
3 Mult.i-function 7
terminal S4
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Register

address Bit Content
2523H Frequency command (0.01Hz)
2524H Output frequency (0.01Hz)
2526H DC voltage command (0.1V)
2527H Output current (0.1A)
0 |No alarm 30 [RDE 60 |Reserved
1 |OV 31 |WRE 61 |RETRY
2 UV 32 |FB 62 |SE07
3 |OL2 33 |[VRYE 63 |Reserved
4 |OH2 34 |SEO01 64 |Reserved
5 |Reserved | 35 |SE02 65 |OHI
6 |OT 36 |SEO03 66 |FIRE
7 |Reserved 37 |[Reserved | 67 |ES
8 |Reserved 38 |SE05 68 |STPI
9 |UT 39 |[HPERR 69 |BDERR
10 |OS 40 |EF 70 |EPERR
11 [PGO 41 |Reserved | 71 |Reserved
12 |DEV 42 [Reserved | 72 |Reserved
13 |CE 43 |RDP 73 |STPO
2508H Warpiqg 14 |CALL 44 |Reserved | 74 |Reserved
description | |5 |Reserved | 45 |OLI 75 [STP2
16 |EFO0 46 |Reserved | 76 |[RUNER
17 |EF1 47 |Reserved 77 |LOC
18 |EF2 48 |Reserved | 78 |PTCLS
19 |EF3 49 |BB1 79 |Sys Init
20 |EF4 50 BB2 80 |FBLSS
21 |[EF5 51 |[BB3
22 |EF6 52 |BB4
23 |EF7 53 |BB5
24 54 BB6
25 |Reserved 55 |BB7
26 |Reserved 56 |BBS8
27 |Reserved 57 |Reserved
28 |Reserved 58 |Reserved
29 |Reserved 59 |Reserved
2529H DO 7RE&
252AH AOl1
252BH AO2
252CH AT 1 input (0.1%)
252DH Al 2 input (0.1%)
252FH E710 Check
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6.10.9 Troubleshooting
There are two indicators on top of the CANopen communication module; when malfunction occurs, the cause
of the malfunction can be confirmed based on the indicator statuses, and troubleshoot the error by following
the descriptions below.

Indicator troubleshooting

Module status LED (RUN LED)

Indicat .
ndicator Status name Troubleshooting method
statuses
Does not | Power not supplied to the 1. Confirm whether the driver power is normal.
. Y 2. Confirm whether the power terminal of the
lightup | communication module

communication module is connected to the driver.

Error LED (ERR LED)

Indicator
statuses

Status name

Description

Single flash

CANopen packet error

Poor connection quality with the CANopen host
terminal or host not connected when powered on.
Continue transmission or power off inspection can be
selected. Two results can be expected with continue
transmission 1) Packet transmission returns to normal
and the red light no longer flashes 2) Packet continues
to have errors causing disconnection. When the power
is off, check whether the TB1 terminal and cable are
firmly connected, and whether the transmission rate,
maximum transmission distance and cable length
comply with ODVA specifications.

Double
flash

Guard/Heartbeat error

User sends periodic heartbeat messages. If a message
is not received after a specific time, please disconnect
the power and check the connection status of that
node.

Red light
lights up

Disconnected

Unable to connect to the CANopen master. Please
power off and check whether the TB1 terminal and
wiring are securely connected, and whether the
transmission rate, maximum transmission distance,
and cable length comply with ODVA specifications.

6.10.10 EDS File
When using the CANopen communication module, if the EDS description file (JN7-CMHI-CAN_V(latest
version).eds) is needed, please download it from the TECO official website or request for it from your
purchasing sales channel.
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6.11 EtherCAT High Speed Communication Expansion Module

6.11.1 Communication Hardware and Data Structure

This product(JN7-CMHI-CAN) is an EtherCAT high-speed communication expansion
module (hereinafter referred to as the communication module), which enables remote
configuration and communication functions over an EtherCAT network. This product is
exclusively for use with the TECO E710 AC Motor Drive (hereinafter referred to as the
“drive”), allowing the drive to operate within an EtherCAT network.

*Basic models do not support this card. For Basic models, please refer to Section 2.2
Model Information.
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6.11.2 Product Specifications
EtherCAT ports

Item Specifications
Connector | Dual-port network socket
Network EtherCAT communication protocol
protocols

AC motor driver port

Item Specifications
Connector | Connection between Control Board CN5 and Communication Card CN2
1. The communication module communicates with the AC motor driver through this
Terminal interface.
functions 2. The AC motor driver provides power to the communication module through this
interface.

6.11.3 Installation Instructions

Communication module contact description
As shown in the figure below, the framed part is the CN2 connector that connects to the
driver.

Communication module network socket
As shown in the figure below, the left socket is input and the right socket is output.

Input Output

Driver parameter setting description
Users must first confirm related parameter settings on the driver in order to ensure that the
communication module can connect normally.
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Parameters Parameter name Settings Settings descriptions
00-02 Operation command source 2 Communication control
00-05 Frequency command source 3 Communication control

6.11.4 LED Indicator Description
The module has two dual-color LED indicators built-in used to quickly diagnose and
monitor the communication statuses between the module itself and the EtherCAT network.

Module status LED2
Used to monitor whether the communication module is operating normally.
Indicator Status name Description
statuses
D.OGS not Power not supplied Power not supplied
light up
Red light o Driver and communication expansion
Data transmitting o
flashes module data transmitting
Red/green . Data transmission error between the
. . Driver data . L .
light lights . driver and communication expansion
transmission error
up module
Network status LED1
Used to monitor the operability of the communication module EtherCAT network.
Indicator Status name Description
statuses
Does not EtherCAT network not connected
light up Not connected / INIT (INIT)
Green light .
flashes Standby Pre-operational (Pre-OP)
Green light . .
lights up Operation status Operational (OP)
Red light . Data transmission error between the
. Driver data . . .
lights up L driver and communication expansion
transmission error module
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6.11.5 Object Index Table

Basic index

~
Index ISub- Name Default value R/W Size é
ndex 5
1000H 0 Device type 00000192H R U32
1001H 0 Error register 0 R U8
1008H 0 Manufacturer device name IN5-CM-CAN R U32
1009H 0 Manufacturer hardware version Version R U32
100AH 0 Manufacturer software version Version R U32
0 number of entries 4 R U8
1018H 1 Vender 1D 0000081BH R U32
2 Product code 00000001H R U32
3 Revision 00000001H R U32
0 Number of entries 2 RW U8
1 1.Mapped Object 60400010H RW U32
1600H 2 2.Mapped Object 60420010H RW U32
3 3.Mapped Object 0 RW U32
4 4. Mapped Object 0 RW U32
0 Number of entries 2 RW U8
1 1.Mapped Object 604F0010H RW U32
1601H 2 2.Mapped Object 60500010H RW U32
3 3.Mapped Object 0 RW U32
4 4. Mapped Object 0 RW U32
0 Number of entries 3 RW U8
1 1.Mapped Object 60400010 RW U32
1AO0H 2 2.Mapped Object 60420010 RW U32
3 3.Mapped Object 604F0020 RW U32
4 4.Mapped Object 0 RW U32
0 Number of entries 3 RW U8
1 1.Mapped Object 604F0020 RW U32
1A01H 2 2.Mapped Object 60500020 RW U32
3 3.Mapped Object 0 RW U32
4 4.Mapped Object 0 RW U32
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Object part

Index I?ll(llg;( Name Default value R/W Size Unit &[;%
603F 0 Error code 0 RO Ul6 Yes
6040 0 Control word 0 RW Ul6 Yes
6041 0 Status word 0 RO Ul6 Yes
6042 0 vl target velocity 0 RW S16 Hz Yes
6043 0 vl velocity demand 0 RO S16 Hz Yes
60AF 0 vl ramp fqncti(?n time Driver default RW U3 0.1S Yes
(acceleration time) value
6050 0 vl slow d(?wn ‘Fime Driver default RW U3 0.1S Yes
Deceleration time value

6.11.6 Troubleshooting

There are two indicators on top of the EtherCAT communication module. When a malfunction occurs, the
cause of the malfunction can be confirmed based on the indicator statuses, and troubleshoot the error by
following the descriptions below.

Indicator troubleshooting

Module status LED2
Indicator Status name Troubleshooting method
statuses
Does nof 1. Confirm whether the driver power is normal.
. Power not supplied 2. Confirm whether the power terminal of the
light up S . .
communication module is connected to the driver.
1. Confirm whether the communication module has
Red/green . .
light Driver data transmission | proper contact.
lichts u error 2. Reconnect the power of the driver and confirm
& p whether the error has been eliminated.
Network status LED1
Indicator ..
statuses Status name Description
Does not 1. Confirm whether the driver power is normal.
. Not connected / INIT 2. If connected to EtherCAT, confirm whether it is in
light up
INIT mode.
1. Confirm whether the communication module has
Red light Driver data transmission | proper contact.
lights up error 2. Reconnect the power of the driver and confirm
whether the error has been eliminated.

6.11.7 xml file
When using the EtherCAT communication module, if the xml description file (JN7-CMHI-ECAT V (latest
version).xml) is needed, please download it from the TECO official website or request for it from your

purchasing sales

channel.
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6.12 Introduction to the TCP/IP Communication Expansion Module

6.12.1 Communication Hardware and Data Structure

This product(JN7-CMI-TCPIP) is a TCP/IP communication expansion module (hereinafter
referred to as the “communication module”), which enables remote configuration and
communication via a TCP/IP network environment. This product is exclusively for use with
the TECO E710 AC Motor Drive (hereinafter referred to as the “drive”), enabling the drive
to operate on a TCP/IP network.

*Basic models do not support this card. For Basic models, please refer to Section 2.2 Model
Information.

Expansion module screw
mounting hole

T e port

\ Connects to the controller

board via RJ45 connector
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6.13 Communication Interface Modules

The communication interface modules listed below are for special project use only.

(a) PROFIBUS Communication Interface Module (JN5-CM-PDP)
- For wiring examples and communication program configuration, please refer to the "JN5-CM-PDP
Communication Function Application Manual."

(b) DeviceNet Communication Interface Module (JN5-CM-DNET)
- For wiring examples and communication program configuration, please refer to the "JN5-CM-DNET
Communication Function Application Manual."

(c) CANopen Communication Interface Module (JN5-CM-CAN)
- For wiring examples and communication program configuration, please refer to the "JN5-CM-CAN
Communication Function Application Manual."

(d) TCP/IP Communication Interface Module (JN5-CM-TCPIP)

- For wiring examples and communication program configuration, please refer to the "JN5-CM-TCPIP
Communication Function Application Manual."
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6.14 PG Speed Feedback Card

6.14.1 Communication Hardware and Data Structure

This product (JN7-PG-L) supports both Line Driver and Open Collector types of speed
feedback.

*Basic models do not support this card. For Basic models, please refer to Section 2.2
Model Information.
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6.14.2 Terminal Functions
This product (JN7-PG-L) supports both Line Driver and Open Collector types of speed feedback.

Terminal Function

Symbols

vee JN7-PG-L Card Power Supply ; 12V/5V+5% ,200mA(Voltage is selected via
SW1.)

COM Power Source and Input Signal Common

Al BI, 71 Encoder Signal Input:

AI BI ZI Two-phase input signals are required to ensure accurate frequency division

output. Supported input types include Line Driver and Open Collector.

AO,BO, ZO | A and B phase: Frequency-divided output

AO,BO,7Z0 |Z phase: Output for monitoring

Output type: Line Driver

E Grounding Terminal
Al2, BI2 Input Types: Line Driver / Open Collector
AL2. BI2 Status: This function is under development (not yet available for use)

Maximum Input Frequency: Line Driver: 300 kHz ; Others: 200 kHz

TB1 | AO

AO| BO| BO | ZO | ZO

TB2 | E

AR |an2 | B2 | B2 |vec [com| at | ar | B1 |BI |z1 | z

Connection Method for Line Driver type Input

;ﬁmﬁﬁf

Al BI, ZI

ine Driver type Encoder

Al BI, ZI

Connection Method for Open collector type Input

y%%\ﬂ

Al BI, ZI vcc

h

Al BI, ZI

cOM Open-collector type Encoder

Connection Method for Complemental type Input

VCC

% Complemental type Encoder
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6.15  PROFINET Ethernet Communication Expansion Card

6.15.1 Communication Hardware and Data Structure

This product (JN7-CMCS-PFNET) is a PROFINET IO functional module of a
multifunctional Ethernet communication expansion module. PROFINET IO is a fieldbus
protocol that enables communication between programmable controllers and distributed
field devices over Ethernet.

With this card, the E710 inverter can be connected to a PROFINET network, making it
convenient to exchange data with a host system. This is a simple networking solution that
reduces the cost and time required for connecting and installing factory automation
equipment, while also providing interoperability among similar components from multiple
vendors.

The following operations can be performed from the PROFINET master device:
1.Control the inverter via the PROFINET network.

2.Modify inverter parameters via the PROFINET network.

3.Monitor the inverter status via the PROFINET network.

*The E710 inverter requires firmware version V1.13 or later to support this card.
*Basic models do not support this card. For Basic models, please refer to Section 2.2 Model
Information.

CN2 (rear side):
Connection to the control board

Expansion card mounting screw hole
— SW1:Switch for selecting XSPI0 Mode or
USB Downloader Mode

-CMCS . ' i
JN7-CM ‘ - ¢ CNG6: RJ45 interface (Port 1)

| Expansion card mounting screw hole
i / CNS5: RJ45 mnterface (Port 0)

il
\“\1
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6.15.2 Product Specifications

PROFIBUS ports
Item Specifications
Connector Dual-port RJ45 connector

Transmission method

IEEE 802.3

Connection cable

Category 5e shielding 100M

Transmission rate

10/100Mbps auto-negotiate

Network protocols

PROFINET

AC motor driver port

Item Specifications

Connection between Control Board CN2 and Communication Card

Connector
CN7

Transmission | SPI high speed communication
method

1. The communication module communicates with the AC motor

Terminal driver through this interface.

functions 2. The AC motor driver provides power to the communication

module through this interface.

protocols

Communication | TECO communication protocol

6.15.3 Installation Instructions
PROFIBUS network connection
The module is equipped with two bi-color LED indicators for quick diagnostics and
monitoring of the module itself and bus communication status.
e Green (right) = LINK (solid ON when a physical connection is established)
o Yellow (left) = ACT (blinking when data packets are being transmitted/received)

_IJ_L\_

8765432 1

Pin Definition Description
Transmit Data
1 Tx+ .
Positive
Transmit Data
2 Tx- .
Negative
Receive Data
3 Rx+ .
Positive
4 -- N/C
- N/C
. Receive Data
6 Rx- ‘
Negative
7 -- N/C
8 -- N/C
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Function switch selector

DIP switch down:
Normal operation

DIP switch up:
Firmware update mode

4 | L 4
iy s ﬂ',’;m).
: =

IN7-CMCS| ' '

O

L3
LI 3

»
o 0

6.15.4 Driver parameter setting description

Used to monitor the operability of the PROFINET network of the communication module.
Users must first confirm the relevant parameter settings on the inverter to ensure that the
communication module can connect properly.

Parameters | Parameter name | Settings | Settings descriptions
00-02 Run command 2 Communication
source
control
00-05 Frequency 3 Communication
command
control
source
09-15 Communication 1 Communication
expansion card control enabled
selection

6-44



6.15.5 Connection operations
The wiring of the IN7-CMCS-PFNET is shown as follows.

PROFINET
CONTROLLER E710 E710 E710

JN7-CMCS JN7-CMCS JN7-CMCS

—— =]
—
3
=1
e ()

Communication Format

Telegram pz01  |pzo2 |pp3  [pzpa |pzos |pzoe [pzp7 [PDs |Pzps |
) STW1 | NsOLL
Set speed 16 bit - information sent to the drive
Set speed 32 bit, life bit STW 1 NSOLL STW 2 - - information received from the drive
Set speed, life bit, encoder | _STW1 NSOLL STW2 |Gl STW
position
Set speed, life bit, encoder | STW1 NSOLL STW2 |Gl STW XERR KPC
position, DSC
PLC — Drive

e STWI Control Word, mapped to 0x2501
e NSOLL A Main Setpoint, mapped to 0x2502
Drive — PLC
e ZSWI Status Word, mapped to 0x2520
e NIST A Main Actual Value, mapped to address 0x2524

Control Character (STW)

Bit Description 1 0
0 | Operation command Run Stop
1 Reverse command Reverse | Forward
2 | External error Error -

3 Error reset Reset -
4~35 | Reserved - -
6 Multi-function terminal S1 ON OFF
7 Multi-function terminal S2 ON OFF
8 Multi-function terminal S3 ON OFF
9 Multi-function terminal S4 ON OFF

A | Multi-function terminal S5 ON OFF
B | Multi-function terminal S6 ON OFF
C | Multi-function terminal S7 ON OFF
D | Multi-function terminal S8 ON OFF
E | Controller mode ON OFF
F | Communication setting torque command ON
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Status Character (ZSW)

Bit Meaning 1 0
0 | Operation status Run Stop
1 | Direction status Reverse Forward
) Inverter operation preparation Inverter Inverter
status Ready Not Ready
3 | Error Abnormal Normal
4 | Warning ON OFF
5 | Zero speed ON OFF
6 | Model 440 ON OFF
7 | Frequency reached ON OFF
8 | Any frequency reached ON OFF
9 | Frequency detection one ON OFF
A | Frequency detection two ON OFF
B | Low voltage ON OFF
C | Frequency converter no output ON OFF
D Frequengy npt according to ON OFF
communication
E | SeqNotFromComm ON OFF
F | Over-torque ON OFF

PLC Controller Usage

The communication module is configured via user parameters defined in the GSDML file.
After being successfully imported into a Siemens PLC, select the device type “Standard,

MRP.”

Options

-
V‘Catalog
[Search> | (i [t
M Filter  Profile: | <All» [+] [eAt]

» (1§l Detecting & Monitoring
» [ Distributed 1i0
» [ Power supply and distribution
» [ Field devices
v [ 1§l Other field devices
» [ Additional Ethernet devices
~ [l PROFINETIO
» (g Drives
» (@ Encoders
4 r_m Gateway
v '_m o
v [l Renesas Electronics
v [ Rsk

~ [ RZN2 PROFINET IRT DEVKIT

!l Standard, MRP, S2 redundancy
[l Standard, MRP, S2 redundancy, DR

» (8 SIEMENS AG
4 _m Sensors
» [ PROFIBUS DP
» [/l PROFIBUS PA

6-46




After entering the device configuration, the module settings are as follows:

~'m Moale

1 byte |

1 byte 10

1byte O

1 byte | IRT

1 byte O IRT

64 bytes |

64 bytes | IRT

64 bytes 10

64 bytes O

64 bytes O IRT

multi subslots 111110 10
250 bytes |

250 bytes 10

250 bytes O
PROFIdrive Module AC1
PROFIdrive Module AC4

v [ Submedules

Standard Telegram 1
Standard Telegram 2

The required modules are “PROFIdrive Module AC1” and “64 bytes 10
1.In “PROFIdrive Module AC1,” set “Standard Telegram 17 to 1.
2.In “64 bytes 10,” set the “T address” to 68 and the “Q address™ to 5.
% The starting "I address" and "Q address" of the modules may vary depending on the
PLC model. The values shown in the illustration are for reference only. Please use the

actual addresses assigned for your specific PLC model.

$7-1200_Profinet_X02 » Ungrouped devices » rzn2 [Standard, MRP] Hardware catalog Y
Options

# [ rzn2 [Standard, MRP]

IS E= T

[ET’ Topology view |ch Network view |[If Device view |

d

| v catalog
! [<$em:h> l@@]
4 Filter Profile: @

v [l Head module
~ (18 RZN2 PROFINET IRT DEVKIT
Ml standard, MeP
~ [ Module
M 1bye
1 byte 10
M 1bpe 0
M 1 byee 11RT
1 byte O IRT
. 64 bytes |

Il 64 bytez OIRT

M mutti subzlots 111110 10
Il 250 byte:z 1

Il 250 byte:z 10

I 0 bytez O
1l PROFidrive Module AC4
> (8 Submodules
Il standard Telegram 1

I Device overview |
¥? Module . Rack Slot  |laddress Qaddress Type
| v mn2 0 0 Ziandacd 1QP
» PN40O 0 O‘I zn2
¥ PROFidrive Module AC1_1 0 1 PROFIdrive Module ...
Parameter Access Point 0 1 Parameter Access ...
e lancagTdlcgrar g S e Zendarg Tilsoror
64 bytes 10_1 0 2 68..131 5..68 64 bytes 10
0 3
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6.15.6 Data Format

PLC — Drive
Read Inveter CMD [Descriptions Write Inveter CMD [Descriptions
QB6 03H Function code QB6 10H Function code
82; Sg Start reading from 2501H ggz g‘?: Start writing from 2501H
QB9 05H Read five data entries QB9 02H Read two data entries
QBI0  [04H QB9*2=QB10
QB11 0001H 2501H: Operation command
QB13 1770H 2002H: Frequency command
¥ Network 2: ¥ Network 1:
= o = =
—— | N — | EN
i MR Y R
MOVE MOVE
soum e start address - s oum Start address
. o
N “wes o i :‘B
& oum — "Tag_4' ¥ oum — "Tag_4
e . MOVE
= %89 — = Start address
& oun — "Tag_5 B i . ol 25
& oun — "Tag_S
MOVE
e o SW1
MOVE 0:Stop
EN — | l:Forward run
O N — w5 oum— me | 3:Reverse run
w e | NsoLL A
Ry L R Frequency setting
Drive — PLC
o [B69: First data high byteread /  IB70: First data low byte read
(IB)Read Preparation (IB)Read Preparation
QB6 | 16203 | Read QB6 | 16203 | Read
QB7 | 16#25 QB7 | 16225
QB8 | 1620 - QB8 | 16222 ke
QB9 | 16205 |Quantity QB9 | 16201 | Quantity
1B68 1B68
1B69 2520H_High=IB69 IB69
2520H = 2522H
IB70 2520H_Low=IB70 1B70
IB71 IB71
)
IB72 e IB72
IB73 IB73
IB74 - 1B74
IB75 IB75
IB76 i 1B76
IB77 IB77
£/
IB78 s IB78
IB79 1B79
1B8O 1B80

*Up to five data entries can be read per cycle.
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Command DATA (allows reading and writing)

Register address | Bit_ | Content
2500H Reserved

_...0___Operationcommand L:Run ___ 0:Stop ...
_.1___Reversecommand 1: Reverse 0: Forward
.2 [Extemalerror _ __ _______ L:Emor .
.3 [Erorreset . L:Reset .
A Reserved .

Q |5 |Reserved .

g |6 [Multi-function terminal S1 L ON” .

= 7 |Multi-function terminal S2 1: “ON”

2010 S |78 [Multi-function terminal S3_____ L:“ON"_
é' _..9____[Multi-function terminal S4 LLON”
= |__A___Multi-function terminal S5 LLON”

... B___|Multi-function terminal S6________ L ON” .

_..C ___|Multi-function terminal S7________ L ON” .

_..D ___|Multi-function terminal S8 _______ L ON” .

. E__|Controllermode ] LYON”
F  |Communication setting torque command 1: “ON”

2502H *Frequency command (Unit: 0.01Hz)

2503H Torque Command: (+/-8192 corresponds to rated torque +/-100%)

2504H Speed Limit: (+/-120 corresponds to +/-120%)

2505H AO1 (0.00V ~ 10.00V)

2506H AO2 Output (0 ~ 1000):

Voltage: corresponds to 0.00 ~ 10.00 V / Current: corresponds to 4 mA ~ 20 mA
2507H DO

2508H Reserved

2509H Reserved

250AH Reserved

250BH Reserved

250CH Reserved

250DH Reserved

250EH Reserved

250FH Reserved

2510H G12-00 H-WORD

2511H G12-00 L-WORD

Note : Write in zero for Not used BIT, do not write in data for the reserved register.
*: (When the motor maximum output frequency exceeds 300 Hz, the frequency resolution

is 0.1 Hz)

Monitor DATA (read only)

Register No. . Bit Content
0  |Operation status 1: Run 0: Stop
1 |Direction status  1: Reverse 0: Forward
Frequency converter operation preparation status
2 . .
o 1: Preparation complete 0: Preparation not yet complete
8 3 [Error 1: Abnormal
g 4  |Warning 1: “ON”
2520H & 5 |Zero speed 1: “ON”
8 |6 |Model 440 1: “ON”
7  |Frequency reached 1: “ON”
8  |Any frequency reached 1: “ON”
9  |Frequency detection one 1: “ON”
A |Frequency detection two 1: “ON”
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Register No. Bit ! Content
B |Low voltage 1: “ON”
C  |Frequency converter no output 1: “ON”
D  |Frequency not according to communication 1: “ON”
E  |Seq. not from Comm 1 :“ON”
F  |Over-torque 1:“ON”
0 30
1 uv 31
2 oC 32
3 oV 33
4 OH1 34
5 OL1 35
6 OL2 36
7 oT 37
8 uT 38 CF07
9 SC 39
10 Ground OC 40
11 Fuse broken 41 OLDOP
- 12 Input Phase Loss 42
3 13 Output Phase Loss 43
g 14 PG Overspeed 44
2521H 2 15 PG Open 45
= 16 PG Speed Deviation 46
g 17 External Fault 01 47 SSl1
= [18 External Fault 02 48 CF20
19 External Fault 03 49 RUN
20 External Fault 04 50 OCA
21 External Fault 05 51 OCD
22 External Fault 06 52 OCC
23 External Fault 07 53 CF08
24 External Fault 08 54
25 FB 55 PF(Protection fault)
26 OPR 56 TOL(External Overload)
27 57
28 CE 58
29 STO 59
30 Over Torque 2 61
0 Multi-function terminal S1
1 Multi-function terminal S2
2 Multi-function terminal S3
3 Multi-function terminal S4
4 Multi-function terminal S5
5 Multi-function terminal S6
o 6 Multi-function terminal S7
@ 7 Multi-function terminal S8
2522H g 8 Reserved
“ 9 Reserved
A Reserved
B Reserved
C Reserved
D Reserved
E Reserved
F Reserved
2523H * Frequency Command (0.01 Hz)
2524H *Qutput Frequency (0.01 Hz)
2525H Reserved
2526H DC Voltage Command (0.1 V)
2527H Output Current (0.1 A)
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Register No. Bit Content
0 No alarm 22 EF6 44 Reserved 66 FIRE
1 oV 23 EF7 45 OL1 67 ES
2 uv 24 EF8 46 HP ER 68 STP1
3 OL2 25 Reserved 47 SE10 69 BDERR
4 OH2 26 CLB 48 Reserved 70 EPERR
5 Reserved 27 Reserved 49 BB1 71 ADCER
6 OT 28 CT 50 BB2 72 Reserved
= 7 Reserved 29 USP 51 BB3 73 STPO
5 8 Reserved 30 RDE 52 BB4 74 ENC
an" 9 UT 31 WRE 53 BB5 75 STP2
25281 e [ 10 0S 32 FB 54 BB6 76 | RUNER
@ 11 PGO 33 VRYE 55 BB7 77 LOC
%‘ 12 DEV 34 SEO1 56 BBS 78 PTCLS
g' 13 CE 35 SE02 57 Reserved 79 ALR79
14 CALL 36 SE03 58 Reserved 80 FBLSS
15 Reserved 37 Reserved 59 Reserved 81 CYEAR
16 EF0 38 SE05 60 Reserved
17 EF1 39 HPERR 61 RETRY
18 EF2 40 EF 62 SE07
19 EF3 41 Reserved 63 SE08
20 EF4 42 Reserved 64 Reserved
21 EF5 43 RDP 65 OH1
2529H DO status
252AH AO1 (0.00V ~ 10.00V)
- AO2 Output (0 ~ 1000):
Voltage: corresponds to 0.00 ~ 10.00 V / Current: corresponds to 4 mA ~ 20 mA
252CH Al 1 Input (0.1%)
252DH Al 2 Input (0.1%)
252EH Reserved
252FH L510(s)/ E510(s)/ A510(s)/ F510/ E710 Check

Note : Do not write in data for the reserved register.
*: (When the motor maximum output frequency exceeds 300 Hz, the frequency resolution

is 0.1 Hz)

6.15.7 Troubleshooting

The PROFINET communication module is equipped with two indicator LEDs above the
RJ45 port.When a fault occurs, the cause can be identified based on the LED status.
Please refer to the following instructions for troubleshooting.

LED Troubleshooting
Network Status LED

LED Status Status Name

Description

1.Please check whether the inverter power supply is operating

normally.
No Power . L .
OFF 2.Please verify that the communication module power terminal
is properly connected to the inverter.
Standby 1. The module is not yet connected to the PROFINET master.
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6.15.8 GSDML File

When using the Ethernet communication card with PROFINET functionality, if the
GSDML file (GSDML-V2.43-RENESAS-RZN2-VSC8541-2026.xml) is required, please
download it from the TECO official website or request it from your distributor.
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6.16 OPC UA Ethernet Communication Expansion Card

6.16.1 Communication Hardware and Data Structure

The product(JN7-CMCS-OPCUA) is an OPC UA Server function card for a
multifunctional Ethernet communication expansion module.OPC UA (Unified
Architecture) is a cross-platform, open, and highly secure industrial communication
standard.

Unlike traditional fieldbus systems, OPC UA not only transmits raw data but also
provides a semantic information model. This enables the inverter to seamlessly integrate
with upper-level systems such as SCADA, ERP, or cloud platforms, achieving “vertical
integration” from field devices to the decision-making level.

With this card, the E710 inverter can be transformed into a standard node within the
Industrial Internet of Things (IloT). Devices that support OPC UA Client functionality
can perform the following operations:

1. Control the inverter through standardized information nodes.

2. Support simultaneous connections from multiple OPC UA Clients.

*The E710 inverter requires firmware version V1.13 or later to support this card.
*Basic models do not support this card. For Basic models, please refer to Section 2.2
Model Information.

CN2 (rear side):
Connection to the control board

B (O
XEODE 3 -
Tlmi
wa FEEL Expansion card mounting screw hole
| T —+— SW1:Switch for selecting xSPI0 Mode or
£ USB Downloader Mode
W TR
b ézsmmc::% 3:'5“ b E Qﬁfﬁ
s
i ne
aco | L 3 c18y

48 am E}’,’acw’

JNEMCS ‘ Aﬁ' : : CNG6: RJ45 interface (Port 1)

| Expansion card mounting screw hole

—_‘/’_’_—‘—_‘ .
@/”,/ _ . L / CNS5: RJ45 interface (Port 0)

1
o
‘! T
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6.16.2 Product Specifications

PROFIBUS ports
Item Specifications
Connector Dual-port RJ45 connector
Transmission
method IEEE 802.3

Connection cable

Category 5e shielding 100M

Transmission rate

10/100Mbps auto-negotiate

Network protocols

OPCUA

AC motor driver port

Item Specifications
Connection between Control Board CN2 and Communication Card
Connector
CN7
Transmission . ..
method SPI high speed communication
1. The communication module communicates with the AC motor
Terminal driver through this interface.
functions 2. The AC motor driver provides power to the communication
module through this interface.
Communication TECO communication protocol
protocols

6.16.3 Installation Instructions
OPC UA network connection
The module is equipped with two bi-color LED indicators for quick diagnostics and
monitoring of the module itself and bus communication status.
e Green (right) = LINK (solid ON when a physical connection is established)
o Yellow (left) = ACT (blinking when data packets are being transmitted/received)

_I_’_L\_

8765432 1

Pin Definition Description

1 Tx+ Transmit Data Positive

2 Tx- Transmit Data Negative

3 Rx+ Receive Data Positive

4 - N/C

5 - N/C

6 Rx- Receive Data Negative
‘ 7 - N/C

8 - N/C
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Function switch selector

il

DIP switch down:
Normal operation

DIP switch up:
Firmware update mode

e

by L

=i
L&o 22 ©
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x CXO L

4 JiCle
21951C20 ar

:

o

1
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z
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IN7-CMCS| ' '
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L3
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6.16.4 Driver parameter setting description

Used to monitor the operability of the OPCUA network of the communication
module.Users must first confirm the relevant parameter settings on the inverter to ensure
that the communication module can connect properly.

Parameters | Parameter name | Settings Settings descriptions

00-02 Run command 2 Communication control
source

00-05 Frequency 3 Communication control
command
source

09-15 Communication 1 Communication control
expansion card enabled
selection
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6.16.5 Connection operations

The wiring of the JN7-CMCS-OPCUA is shown as follows.
The OPC UA nodes for read/write operations have been preconfigured for user access.

Vendor-Defined Objects, Variables, and Methods

Vendor-defined information model

\

Server Creates
Object - Variable - Industry Standard Information Models Information
Pathod Common industry standards (e.g., FDI, PLCopen, ISA-95) Models

DA(Data’j‘ AC(Alarm &
|EC62!

Information Access
Handles read, write, subscription, events, and historical data via APIs/services

>— OPC UA Base

saushqoy

Connection

Authenticator opc.tcp://[serverip]

CONTROLLER E710 E710 E710

JN7-CMCS JN7-CMCS JN7-CMCS

i i ]

Usage Instructions
Using UA Expert as an example (with no security settings configured on the
communication card):

o [P Address: Assigned via DHCP

o Port: 4840

O Unified Jok: The OPC Unified Archs hent - NewProject - o x |
| Fle View Seer Document Settings Help I —
~ "%
DgPDPE &= X X o M Enter URL 7 X
Project 8 % Dot Acows Vol x| }
Configuration Name |@ o Enter the URL of & computer with discovery service running:
S e = [ope £192.168.10.100:4840) 7]

Dicovery  Advanced

Endpoint Filer: No Filter v

A Local A
2, ServersOnNetwork
v 9 Global Discovery Server
@ < Double clickto Add GDS Server... >

v % Custom Discove:

t Enlpe P (R ~
=

A Local

< > » 9, ServersOnNetwork
|Log & x| v Global Discovery Server
%8 @ <Double clickto Add GDS Server... >
brecreres S .- -~ s IO il v 9 Custom Discovery
2025/6/27 THO15524448  UsExpert Losded File Transter Plugin (Static Plugin) @ < Double clickto Add Server... >
2025/6/27 TR 015524444 UsExpert Losded XML Nodeset Export Pugin (Static Plugin)
2025/6/27 T4 015524445 UsExpert Losded PubSub Config Plugin (Static Plugin) v &, opc.tcp//192.168.10.100:4840
2025/6/27 TE 015524498 CenticateMan Create CentificateManager managed by GOS v Renesas sample application (opc.tcp//192.16
2025/6/27 T 015524510 UsExpet Loaded UsExperts certifcate
2025/6/27 T4 01:55:24677 __ UsExpent UsExpert is ready to use. v [ = None - None (uatcp-uasc-uabinary) |
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After a successful connection, the list of available read/write nodes can be found in the
path shown in the figure below.

Address Space
I'Il:l Hig]‘lllght
iifl Root
v 3 Objects
ke Server
> 1) TestModes
v i vrD
v I3 Command Data
2 AO1_Output
» @ AQ2 Output
& DO Output
» & Frequency_command

4 Operation_signal

» @ Speed_Limit
v ||:I Data_Monitor
Analog_Input!_Monitor
4 Analog_Input2_Monitor
Analog_Output1_Monitor
3 Analog_Output2_Monitor
Current_Cutput
I DC_Voltage
Digit_lnput_Monitar
1 Digit_Output_Monitor
Fault_Description
] Frequency_Output
Frequency_Reference
I Inverter_State
Maodel_ID
| OperationEnable
RawValus
] State

VWarning_DCescription
) ||:I System
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VFD / Command DATA (allows reading and writing)

Node ID |Registe
r Bit Content
address
_____ 0____Operationcommand ____ ______1L:Run ___ 0:Stop
_____ 1 ___Reversecommand ___ ___ ____l:Reverse O:Forward _
_____ 2 [Extermalerror _  L:Beor
_____ 3 __[Brrorreset . L:Reset
_____ 4 __|Reserved
Q|5 Reserved .
S 6____Multi-function terminal S1______ 1: “ON”
Operation_ | 550 pr | |5|.... 7. Multi-function terminal 2 1: "ON"
signal % |-...8____Multi-function terminal 83______1:*ON”_
©'|.___9____|Multi-function terminal 84 1:*ON”_ ..
=|____A___|Multi-function terminal 5 1:*ON”_
_._B____|Multi-function terminal S6_______1:“ON"_
..C____|Multi-function terminal 87 ______1:“ON"_
_..D____|Multi-function terminal 88 _____1:7ON"
_._E___|Controllermode . LON”
F Communication setting torque command 1: “ON”
Frequency_ 2502H *Frequency command (Unit: 0.01Hz)
command
Speed Limit | 2504H Speed Limit: (+/-120 corresponds to +/-120%)
AO1_Output | 2505H AO1 (0.00V ~ 10.00V)
AO2_ Output 2506H AO2 Output (0 ~ 1000):
Voltage: corresponds to 0.00 ~ 10.00 V / Current: corresponds to 4 mA ~ 20 mA
DO Output | 2507H DO

Note : Write in zero for Not used BIT, do not write in data for the reserved register.
*: (When the motor maximum output frequency exceeds 300 Hz, the frequency resolution

is 0.1 Hz)
Monitor DATA (read only)
Node ID Register ! Bit | Content
No. ! |
0 |Operation status 1: Run 0: Stop
1 |Direction status 1: Reverse 0: Forward
Frequency converter operation preparation status
2 1: Preparation complete 0: Preparation not yet
complete
3 |Error 1: Abnormal
4 |Warning 1: “ON”
g 5 |Zero speed 1: “ON”
State 25201 £ | 6 [Model 440 1: “ON”
3 & | 7 _[|Frequency reached 1: “ON”
8 | 8 |Any frequency reached 1: “ON”
9 |Frequency detection one 1: “ON”
A |Frequency detection two 1: “ON”
B |Low voltage 1: “ON”
C |Frequency converter no output 1: “ON”
D |Frequency not according to communication 1: “ON”
E |Seq. not from Comm 1:“ON”
F |Over-torque 1:“ON”
> 0 30
e O] Uv 31
25210 | B3 oC 32
K ov 33
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Node ID Register ' Bit | Content
No. ! i
4 OH1 34
5 OL1 35
6 OL2 36
7 oT 37
8 UT 38 CF07
9 SC 39
10 Ground OC 40
11 Fuse broken 41 OLDOP
12 Input Phase Loss 42
13 Output Phase Loss 43
Fault 14 PG Overspeed 44
Descripﬁon 15 PG Open‘ - 45
16 PG Speed Deviation 46
17 External Fault 01 47 SS1
18 External Fault 02 48 CF20
19 External Fault 03 49 RUN
20 External Fault 04 50 OCA
21 External Fault 05 51 OCD
22 External Fault 06 52 OCC
23 External Fault 07 53 CF08
24 External Fault 08 54
25 FB 55 PF(Protection fault)
26 OPR 56 TOL(External Overload)
27 57
28 CE 58
29 STO 59
0 Multi-function terminal S1
1 Multi-function terminal S2
2 Multi-function terminal S3
3 Multi-function terminal S4
4 Multi-function terminal S5
5 Multi-function terminal S6
o L6 Multi-function terminal S7
Digit_ Input_ 25201 % ’; Multi ful;{(:éls(;rrlvt:(rimlnal S8
Monitor 2 9 Reserved
A Reserved
B Reserved
C Reserved
D Reserved
E Reserved
F Reserved
F};Z%;l:;?;* 2523H * Frequency Command (0.01 Hz)
Frglli;?liy— 2524H *Qutput Frequency (0.01 Hz)
2525H Reserved
DC Voltage 2526H DC Voltage Command (0.1 V)
Current Output | 2527H Output Current (0.1 A)
0 [Noalarm| 22 EF6 44 | Reserved | 66 FIRE
L 1 oV 23 EF7 45 OL1 67 ES
) =2 uv 24 EF8 46 | HP ER | 68 STP1
Warning_ 2528H ; 513 ] OL2 [25]| Reserved |47 | SEI0 |69 | BDERR
Description =5 4| OH2 [26] CLB |48 | Reserved | 70 | EPERR
P 5 |Reserved| 27 | Reserved | 49 BBI 71 | ADCER
6 OT 28 CT 50 BB2 72 | Reserved
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Node ID Register Bt | Content
No. 0 !
7 |Reserved | 29 USP 51 BB3 73 STPO
8 |Reserved| 30 RDE 52 BB4 74 ENC
9 UT 31 WRE 53 BB5 75 STP2
10 oS 32 FB 54 BB6 76 RUNER
11| PGO |33 VRYE 55 BB7 77 LOC
12 DEV 34 SEO1 56 BBS 78 PTCLS
13 CE 35 SE02 57 | Reserved | 79 ALR79
14 | CALL | 36 SE03 58 | Reserved | 80 FBLSS
15 |Reserved| 37 Reserved 59 | Reserved | 81 CYEAR
16 EFO0 38 SE05 60 | Reserved
17 EF1 39 HPERR 61 | RETRY
18 EF2 40 EF 62 SE07
19 EF3 41 Reserved 63 SE08
20 EF4 42 Reserved 64 | Reserved
21 EF5 43 RDP 65 OH1
Digit_Output_ | 54y DO status
Monitor
Analog_Outputl | 5 ) iy AOI (0.00V ~ 10.00V)
Monitor
Analog_Output2 AO2 Output (0 ~ 1000):
_Monitor 252BH Voltage: corresponds to 0.00 ~ 10.00 V / Current: corresponds to 4 mA ~
20 mA
Anaﬁ%;ﬁ?fr““— 252CH Al 1 Input (0.1%)
Ana}\‘/}%ﬁli?fruﬂ— 252DH AL 2 Input (0.1%)
252EH Reserved
Model ID 252FH L510(s)/ E510(s)/ A510(s)/ F510/ E710 Check

Note : Do not write in data for the reserved register.
*: (When the motor maximum output frequency exceeds 300 Hz, the frequency resolution

is 0.1 Hz)

6.16.6 Troubleshooting
The OPC UA communication module is equipped with two indicator LEDs above the
RJ45 port. When a fault occurs, the cause can be identified based on the LED status.

Please refer to the following instructions for troubleshooting.

LED Troubleshooting
Network Status LED

LED Status Status Name

Description

1.Please check whether the inverter power supply is operating

normally.
No Power ) L .
OFF 2.Please verify that the communication module power terminal
is properly connected to the inverter.
Standby 1. The module is not yet connected to the OPC UA master.
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6.17  BACnet/IP Ethernet Communication Expansion Card

The product (JN7-CMCS-BACIP)is a BACnet/IP function card for the multifunctional
Ethernet communication expansion module. It includes communication architecture,
installation and wiring, network configuration, as well as BACnet objects and properties.

The BACnet object configuration fully follows the MS/TP version specification. The
physical layer adopts Ethernet TCP/IP, and the module is equipped with dual RJ45 ports
for installation and connection.

6.17.1 Overview

This module enables integration between the inverter and Building Automation Systems
(BAS) via BACnet/IP.

The device supports standard BACnet objects, including Device, AI/AO/AV, and
BI/BO/BY, for monitoring and controlling drive parameters.

*

*This product is for special project use only.

*Basic models do not support this card. For Basic models, please refer to Section 2.2 Model
Information.

6.17.2 Device Identification and Communication Specifications

Items Content
Communication Protocol BACnet/IP (Annex J) > UDP 47808 (0xBACO)
Data Link Layer Ethernet 10/100 Mbps, auto-negotiation
Object Configuration Device/AI/AO/AV/BI/BO/BV

Dual RJ45 ports (PORTO/PORT1),

Physical Interf:
vsical ttettate 3-port switch architecture

6.17.3 Physical Layer and Installation (RJ45 / TCP/IP)

This module provides dual RJ45 ports (right side = PORTO, left side = PORT1) and
adopts a 3-port switch architecture. In a daisy-chain topology, PORTO0 and PORT1 can be
used interchangeably as IN (upstream/master) or OUT (downstream/next node).

It is recommended to use CatSe or higher shielded twisted-pair cables, with a maximum
segment length of <100 m.

Item Description
Port Definition Right-side RJ45 = PORTO; Left-side RJ45 = PORT1
Topology Daisy chain (flexible assignment of IN/OUT logical roles)
Recommendation
Cabling Use Cat5e shielded cable or higher; route separately from
Recommendation main power lines
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AC motor driver port

Item Specifications
Connection between Control Board CN2 and Communication Card
Connector
CN7
1. The communication module communicates with the AC motor
Terminal driver through this interface.
functions 2. The AC motor driver provides power to the communication
module through this interface.

Communication Module Appearance and PORT(0/PORT1:

.-"
¢ 2]
S TT o L 2
o < g L
+£3 T dn, o NN k(= .
. paiin [ e
.«) |__,:?./“"‘ - H{ =
2] “- - - ] -
CE F it
! - ¥ Q:r'" = i"! =}
xa2k43 ey
- -l 3 — 5 ~ x{
vap a2 [ FS4 Mt
U-' - _:'lllll }.i:li::':_: >
e T (__PC <3
e - - 1 o =
= 3 -
CADCoe = =
am o £ IRS 2
e P e 7t 3
IN7-CMCS
O = [ [
s |5 3
PORT1¢ PORTO+

The LINK/ACT LEDs indicate the physical layer connection status and packet
activity.

LED Status Description
LINK (Green) On Physical connection established
LINK (Green) Off No connection detected
ACT (Yellow) Blinking Ethernet packet activity detected
ACT (Yellow) Off No packet activity
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6.17.4 Network Settings (BACnet/IP)
Please configure the IP Address, Subnet Mask, Default Gateway, and UDP Port (default:
47808). DHCP is supported.

Parameter Example / Default Description
IP Address 192.168.1.20 Device IPv4 address (can be assigned via DHCP)
Subnet Mask 255.255.255.0 Subnet Mask
Default Gateway 192.168.1.1 Default Gateway
UDP Port 47808 (0xBACO) BACnet/IP service port

6.17.5 BACnet Specification Description
The objects and properties supported by this module follow the same configuration as the
F510 BACnet MS/TP (Device, Al, AO, AV, BI, BO, BV).
The supported standard object types include:
m Drive Object
m Analog Input m Analog Output m Analog Value
m Binary Input m Binary Output m Binary Value

Table 6.17.5.1 provides the property information of the object types supported by this
module. Users can utilize BACnet-specific communication software to retrieve the
required object properties, and then perform control or monitoring operations for each
object.

Table 6.17.5.1 Object and Property Support Table

Analog | Analog | Analog | Binary | Binary | Binary
Input | Output | Value Input | Output | Output
(AD) (AO) (AV) (BI) (BO) (BV)

Object_Identifier A% A% A% A" v A% A"

Object Name \Y \Y \Y \Y \ \Y \Y
Object_Type \Y \Y \Y \ \Y \Y
System_Status

Vendor Name

Vendor _Identifier

Model Name

Firmware Revision
Applocation_Software Supported
Protocol Version

Protocol Revision

Protocol _Services Supported
Protocol_Object Type Supported
Object_List

Max_APDU Length Accepted
Segmentation_Supported
APDU_Timeout

Number Of APDU_Retries
Max_ Masters

Max_Info Frames

Device Address Binding

Drive

Property (DEV)

SIS B B R R R ESI RS RS B R R R R R R SI RS B
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Drive Analog | Analog | Analog | Binary | Binary | Binary
Property (DEV) Input | Output | Value Input | Output | Output
AD | (AO) | (AV) | BD | BO) | (BV)
Location
Presnent Value \Y \Y \Y \ \Y \Y
Status Flags \Y \Y \Y \ \Y \Y
Event State \Y \Y \Y \ \Y \Y
Relibility
Out_Of Service \Y \Y \Y \Y
Units \Y \Y \Y
Priority Array \Y \Y
Relinquish_Default \Y \Y
Polarity \ \Y \Y
Inactive Text
Active Text

6.17.6 BACnet Object Properties

This section describes the current default configuration of the drive. Users may modify
the configuration as needed to achieve optimal performance for specific applications.

Table 6.17.6.1 provides the property information of the Drive Object, allowing users to
obtain device-related information of the drive.

Tables 6.17.6.2 to 6.17.6.7 provide the details of the supported objects in this drive. These

tables help users identify object information and apply appropriate control or monitoring
operations based on application requirements.

Table 6.17.6.1 — Drive Object Property Table

Property Drive
Object_Identifier Device,100
Object Name IN7-CMCS-BACIP
Object Type device
System Status --
Vendor Name TECO
Vendor Identifier 461
Model Name VFD
Firmware Revision 1.1.0
Applocation Software Supported 1.1.0
Protocol Version 1
Protocol Revision 23
Protocol Services Supported { readProperty , writeProperty , who is }
{ Analog_Input , Analog_Output,
Protocol_Object Type Supported Analog_Value ,Binary Input,
Binary Output, Binary Value, Device}
Max_apdu len 1476
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Table 6.17.6.2 — Analog Input Property Table (Read)

No. Object Name Description Unit Allowed Range
Type
AIO T™2 AIN All Input Volt R 0-10
All TM2 AIN2 AI2 Input Volt R 0-10
A2 Error code Latest Fault Message No Units R 0-45
Al3 Freq cmd Frequency Command HZ R 0-60
Al4 Frequency Output Frequency HZ R 0-60
Al5 Current Output Current Amps R
Al6 | Control Mode Control Mode No Units R 0-2
Al7 Motor R-Volt Motor Rated Voltage Volt R
Al8 Motor R-HP Motor Rated Power horsepower R
Al9 Motor R-RPM Motor Rated Speed No Units R
Al10 | Motor R-Hz Motor Rated Frequency HZ R
Alll CarrierFreq Carrier Frequency KiloHertz R 4-16
All2 Comm Station INV Communication Address No Units R 1-254
All3 BaudRate Baud Rate Setting No Units R 0-3
All4 BacnetSel Communication Mode No Units R 0-1
AllS Devlnstance Drive ID No Units R 1-254
All6 | Power Output Output Power kilowatts R
Table 6.17.6.3 — Analog Output Property Table (Read/Write)
No. Object Name Description Unit Allowed Type Range
AO0 Set frequency Frequency Command HZ R/W 0-60
A0l TB2 AO1 Analog Output Voltage 1 Volt R 0-10
AO2 TB2 AO2 Analog Output Voltage 2 Volt R 0-10
AO3 Motor R-Amp Motor Rated Current Amps R/W 0-65535
AO4 PwrL Sel Momentary Powgr Loss No Units R 0-1
Restart Selection
AOS5 RestartSel Auto Reset Restart Count | No Units R 0-10
AO6 RestartDelay Auto Reset Restart Time seconds R 0-7200
AO7 FreqCommand1 Multi-step Speed 0 HZ R/W 0 - 400
Frequency Setting
AO8 | FreqCommand2 Multi-step Speed 1 HZ R/W 0 - 400
Frequency Setting
A09 | FreqCommand3 Multi-step Speed 2 HZ R/W 0 - 400
Frequency Setting
AO10 | FreqCommand4 Multi-step Speed 3 HZ RIW 0- 400
Frequency Setting
AOIl | FreqCommands Multi-step Speed 4 HZ RIW 0- 400
Frequency Setting
AO12 | FreqCommand6 Multi-step Speed 5 HZ RIW 0-400
Frequency Setting
AOI13 | FreqCommand? Multi-step Speed 6 HZ RIW 0- 400
Frequency Setting
AO14 | FreqCommand8 Multi-step Speed 7 HZ RIW 0-400
Frequency Setting
AOl15 | FreqCommand9 Multi-step Speed 8 HZ RIW 0- 400
Frequency Setting
AO16 | FreqCommandl0 Multi-step Speed 9 HZ RIW 0-400
Frequency Setting
AO17 | FreqCommandll Multi-step Speed 10 HZ RIW 0- 400
Frequency Setting
AO18 FreqCommand12 Multi-step Speed 1 HZ R/W 0 - 400
Frequency Setting
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No. Object Name Description Unit Allowed Type Range
AO19 | FreqCommandi3 Multi-step Speed 12 HZ R/W 0 - 400
Frequency Setting
AO20 | FreqCommand14 Multi-step Speed 13 HZ R/W 0 - 400
Frequency Setting
AO21 | FreqCommandls Multi-step Speed 14 HZ R/W 0 - 400
Frequency Setting
A022 | FreqCommand16 Multi-step Speed 15 HZ R/W 0 - 400
Frequency Setting
Main Operation
AO23 RunMode Command Source No Units R/W 0-2
Selection
AO24 ReverseOper Direction Lock No Units R/W 0-1
Command
AO25 StoppingSel Stop Mode Selection No Units R/W 0-1
Main Operation
AO26 FrequenceComm Command Source No Units R/W 0-5
Selection
AO027 FreqUpperLim Upper Frequency Limit HZ R/W 0 - 400
AO28 FreqLowerLim Lower Frequency Limit HZ R/W 0 - 400
AO29 Acc Timel Acceleration Time 1 seconds R/'W 0- 3600
A030 Dec Timel Deceleration Time 1 seconds R/W 0-3600
Table 6.17.6.4 — Analog Value Property Table (Read/Write)
No. Object Name Description Unit Allowed Type Range
AV0 PID — P Gain | Proportional Gain (P) No Units R/W 0-10
AV1 PID — I Time Integral Time (I) No Units R/W 0-100
AV2 PID — D Time Derivative Time (D) No Units R/W 0-10
Table 6.17.6.5 — Binary Input Property Table (Read)
No. Object Name Description Unit Allowed Type Range
BIO Run/Stop Operating Status Stop / Run R 0-1
BI1 Direction Operation Direction FWD/REV R 0-1
BI2 status Inverter Status OK/Fault R 0-1
BI3 Abnormal Fault Occurrence Close/Open R 0-1
BI4 DI 1 status S1 Status Close/Open R 0-1
BI5 DI 2 status S2 Status Close/Open R 0-1
BI6 DI 3 status S3 Status Close/Open R 0-1
BI7 DI 4 status S4 Status Close/Open R 0-1
BI8 DI 5 status S5 Status Close/Open R 0-1
BI9 DI _6 status S6 Status Close/Open R 0-1
Table 6.17.6.6 — Binary Output Property Table (Read/Write)
No. Object Name Description Unit Allowed Range
Type
BOO RY1 status Relay Output 1 Status Close/Open R 0-1
BO1 RY?2 status Relay Output 2 Status Close/Open R 0-1
BO2 RY3 status Relay Output 3 Status Close/Open R 0-1
Table 6.17.6.7 — Binary Value Property Table (Read/Write)
No. Object Name Description Unit Allowed Range
Type
BV0 RUN/STOP Run/Stop Stop / Run R/W -
BV1 FWD/REV Forward/Reverse FWD/REV R/W -
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6.17.7 Troubleshooting

settings; UDP port blocked

Symptom Possible Cause Inspection / Action
LINK Oft/ . _ Verify upstream is connected to the
] Cable issue / peer device _

Device not designated IN port; replace cable;
not powered / wrong port . ,

detected ensure switch/host is powered on
Incorrect .

LINK On but no Check IP configuration and ensure

o IP/Subnet/Gateway ]
communication UDP port 47808 is open
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6.18  EtherNet/IP Ethernet Communication Expansion Card

6.18.1 Communication Hardware and Data Structure

This product (JN7-CMCS-EIP) is the EtherNet/IP function module of the multifunction
Ethernet communication expansion module.

EtherNet/IP is a cross-platform, open, and highly secure industrial communication
standard. It complies with ODVA standards and utilizes the CIP (Common Industrial
Protocol). With this card, the E710 inverter can be integrated into EtherNet/IP-supported
control systems (such as Rockwell Allen-Bradley and Omron PLCs), enabling high-speed
real-time communication from controllers to field devices:

Based on standard Ethernet hardware (TCP/UDP), supporting star and line topologies for
easy expansion and wiring.

Supports Explicit Messaging, allowing non-cyclic read/write access to inverter parameters
and system diagnostics.

*The E710 inverter requires firmware version V1.13 or later to support this card.
*Basic models do not support this card. For Basic models, please refer to Section 2.2
Model Information.

CN2 (rear side):
Connection to the control board

Expansion card mounting screw hole
— SW1:Switch for selecting XSPI0 Mode or

USB Downloader Mode
e & B Ft
1 G 1 n‘n E 4 ] e
om 9%@ e 53
| ! | L 4CO | L 4 e
« 52 ’.‘U’a:w 48 am EE‘,’::NI. .
JN7-CMCS . ' . ' )
I < CNG6: RJ45 nterface (Port 1)

| Expansion card mounting screw hole

—__‘/—‘——'——_‘ .
@»—_”’/‘ ! ; L / CNS5: RJ45 interface (Port 0)

1
LA\

1
\!.
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6.18.2 Product Specifications

EtherNet/IP ports
Item Specifications
Connector Dual-port RJ45 connector
Transmission
method IEEE 802.3

Connection cable | Category Se shielding 100M
Transmission rate | 10/100Mbps auto-negotiate
Network protocols | EtherNet/IP

AC motor driver port

Item Specifications

Connection between Control Board CN2 and Communication Card

Connector
CN7

Transmission | SPI high speed communication
method

1. The communication module communicates with the AC motor

Terminal driver through this interface.

functions 2. The AC motor driver provides power to the communication

module through this interface.
Communication | TECO communication protocol
protocols

6.18.3 Installation Instructions
EtherNet/IP network connection
The module is equipped with two bi-color LED indicators for quick diagnostics and
monitoring of the module itself and bus communication status.
e Green (right) = LINK (solid ON when a physical connection is established)
o Yellow (left) = ACT (blinking when data packets are being transmitted/received)

Pin Definition Description

1 Tx+ Transmit Data Positive

I | 2 Tx- Transmit Data Negative

3 Rx+ Receive Data Positive
8765432 1« 4 - N/C
5 - N/C

6 Rx- Receive Data Negative
‘ 7 - N/C
8 -- N/C
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Function switch selector

DIP switch down:
Normal operation

DIP switch up: _"Q
Firmware update mode -
12 51 5'
h L|

Tl
e

| S— g
s ol cyoe
HIF, 3, Boe e
ctes =
! (mim > 3:6‘:) @10
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6.18.4 Driver parameter setting description

Used to monitor the operability of the EtherNet/IP network of the communication module.
Users must first confirm the relevant parameter settings on the inverter to ensure that the
communication module can connect properly.

Parameters | Parameter name | Settings | Settings descriptions
00-02 Run command 2 Communication
source
control
00-05 Frequency 3 Communication
command
control
source
09-15 Communication 1 Communication
expansion card control enabled
selection
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6.18.5 Connection operations

The wiring of the JN7-CMCS-EIP is shown as follows.

CONTROLLER E710 E710 E710

coooooo JN7-CMCS JN7-CMCS JN7-CMCS

—

i i
Device Connection Verification
Obtain an [P address via DHCP. Open the Molex EtherNet/IP Tool, enter the assigned [P
address, and set Port = 44818. Switch to 0x01 Identity, set Instance = 1, and confirm the

device.
87 EtherNet/IP Tools from Molex Inc. is provided free of charge to ODVA - o X
- T Tabs
s"'”": Ouawm @ Connected O Unconnected_send Cotene About | Acw molex
e | Hewios O N e
0x310 10-Unk 0x305 Sample Appication 0x306 Copy 10 Object
List Identty Exphote Message Class 0x06 Connection Manager 0x47DWR 0x48 QoS OFSTCRP 0xF6 Ethernet Lnk
- Reset Service
Ilnsun:e Get_Attrbute Al l Pacameter o ] Reset
Vendor ID (attr 1) Revision (attr 4) Product Name (attr 7)
Get Atvbute  |1105 J Gl Ravion [ Get Atrbute | [Renesas OpENer Device
Device Type (attr 2)
. . 5 State (attr 8)
Get_Attribute |12 J Minor Revision 2 (O Non existent
Product Code (attr 3) 82:56 EHee
. . " (O Operational
CoHli ot S O Major Recoverable Fauit
(O Major Unrecoverable Fault
OReserved
Status (attr ) (O Defauit for GetAttrbutresal
DOlowned Extended Device Status = r
Dl confiored vae  [0x6 (6) ] -
8:: :m:‘;n O seif-Testng or Unknonr Modbus Identty Info (atrb 18)
[Imajor Recoverable Faut 8:1m~ae Updatan Prograas VendorName [
[ Mafor Unrecoverable Fault t least one faulted 1/O connection
(O No 1/O connections establshed ProductCode
(00080 (56) ] gr;:::f oS Martnarversan
(® At least one 1/O connection in Run mode VendorUr [
Get_Attrbute O Atleast one 1/0 connection established, al in idle mode —
ModeName
Serial Number (attr 6) UserApphame
Get_Attrbute (305419896 - 0x12345678 Get_Attrbute
Class | Instance | Attribute Name Default R/W Size
0x01 1 1 Vender ID 1105 R U32
0x01 1 2 Device Type 12 R U32
0x01 1 3 Product Code 65001 R u32
0x01 1 4 Major Revision 2 R U32
0x01 1 5 Minor Revision 3 R uU32
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Operation Method

Use the Molex EtherNet/IP Tool to send run/stop control commands to the inverter and
read status data.

Write Command: Service Code No. = 10 (0x16),Class = 4,Instance = 150, Attribute = 3,
After entering the data, the generated Request table is defined as follows:

Byte Offset | Code (HEX) Definition
0 10 Service: Set Attribute Single
1 03 Path length
2-~3 20 04 Object class
4-~5 24 96 Instance number
6-~7 3003 Attribute number
8 4B Execute PCCC command
9 10 Function code
10 ~ 11 2501 Starting address
12~13 0002 Number of words to write
14 04 Number of bytes (words x 2)
15~ 16 00 01 First address value
17 ~ 18 03 E8 Second address value
19 ~23 00...00 Padding (0)

&7 EtherNet/IP Tools from Molex Inc. is provided free of charge to ODVA - o X
Station : :192.168.10.4 g;"oﬁwm © Comected o yend Options About é‘:, molex
sews : (R e one company»a wrkd o imoation

0x310 10-Link 0x305 Sample Application 0x306 Copy 10 Object
List Identity Class 0x01 Identity 0x06 Connection Manager 0x47 DR 0x48 QoS OXF5 TCP/IP 0xF6 Ethernet Link
Exphicit Message
I Service {15 [0x10 - Set Attribute Sngle v|
Path  Ceass(ex)s | Request Respone
Instance |150 ~ 1/2/3|4|5|6 |78 |9 0K
Dawbue B 10]03 20 04 24 % 3 03 ® 10 »
25 01 00 02 04 00 O1 OF AO 00 1
it 00 00 00 00 2
o;iozsgxzogzgegozl;?Ax 5
1 20 00 00 00 00 00 [ :
2 vl s
7 9
5 10
6 Send Request 11 v
7 v [Ocontnous  + ] Counter |0
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Write Command: Service Code No. = 14 (0xOE) > Class =4 > Instance = 101 > Attribute
=3 » After entering the data, the generated Request table is defined as follows:

Byte Offset Code (HEX) Definition
0 0OE Get_Attribute Single
1 03 Path length
2~3 20 04 Object class
4-~5 24 65 Instance number
6-~7 3003 Attribute number
8 4B Execute PCCC
9 03 Function Code
10 ~ 11 2523 Starting address
12~13 00 05 Number of words to write
14 ~23 00...00 Padding (0)
& EtherNet/IP Tools from Molex Inc. is provided free o‘:hnrge(o ODVA - =} X
i '92 58.10.100 Communications Tabs
o EEEE Ouom @comected  OUncomected send | 218 =t v molex
oes: l— o SeCeRay AN Mot
0x310 10-Link 0x305 Sample Application 0x306 Copy 10 Object
List Identity Explicite Message Class 0x01 Identity 0x06 Connection Manager 0x47 DLR 0x48 QoS 0xFS TCP/IP 0xF6 Ethernet Link
Explicit Message
l Service 14 | [ox0E - Get Attrbute Sngle v
Path C!m(hex)ﬁ ] Request Response
Instance [101 | =~ 1 2 3 4 5 6 7 8 9 10a
M attrbute ] 0€] 03 20 04 24 65 30 03 ® 03 o 8 00 00 00 3 03 OA 03 E8 00
- — 25 23 00 05 00 00 00 00 00 00 1 00 00 00 0D 09 00 00 00 28 84
00 00 00 00 2
Data (hex) 3
1[2[3[a[s[6[7[s]s [0iA|E 4
0 4 03 25 23 00 05 00 00 00 00 5
1 0060 00 00 00 00 6
2 7
3 v 8
% 9
5 10
6 | | SendRequest | | 11 v
Z e Olcontnous 4+ [} Counter  [4 ]
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Response Parsing (Read Result)

Byte Offset | Code (HEX) Definition
0 8E Response Code
General Status
1 00 o
00 indicates success
5 00 Extended Status Size
00 indicates no additional error information
3 00 PCCC Status
00 indicates PCCC layer executed successfully
4 38 TNS (Transaction Number)
5 03 Function Code Echo
6 0A Byte Count
78 03 E8 First read-back address value
9-10 00 00 Second read-back address value
1112 00 00 Third read-back address value
13-~ 14 0D 09 Fourth read-back address value
15~ 16 00 00 Fifth read-back address value
6.18.6 Data Format
Command DATA (allows reading and writing)
Register address i Bit | Content
2500H Reserved
.._.0____Operation command | l:Run | 0:Stop_ ...
_..1___Reversecommand ] 1: Reverse _0: Forward .
.2 __|Bxternalerror _ ____ __ __ ______ L:Bror
. 3. |Brrorreset ... L:Reset ..
LA Reserved .
Q |5 Reserved
§ |__.6__ |Multi-function terminal S1 LEON”
2501H g |-...7..[Multi-function terminal S2 LION
> |....8____|Multi-function terminal S3 L ON” .
@ | 9 _ |Multi-function terminal S4 LCON” .
= |.__A ___|Multi-function terminal S5 L ON” .
... B ___Multi-function terminal S6 _______ L ON” .
... C ___Multi-function terminal S7 __ L ON” .
... D ___Multi-function terminal S8 L ON” .
_._.E__|Controllermode ] LYON” .
F  |Communication setting torque command 1: “ON”
2502H *Frequency command (Unit: 0.01Hz)
2503H Torque Command: (+/-8192 corresponds to rated torque +/-100%)
2504H Speed Limit: (+/-120 corresponds to +/-120%)
2505H AOI1 (0.00V ~ 10.00V)
2506H AO2 Output (0 ~ 1000):
Voltage: corresponds to 0.00 ~ 10.00 V / Current: corresponds to 4 mA ~ 20 mA
2507H DO
2508H Reserved
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Register address ! Bit | Content
2509H Reserved
250AH Reserved
250BH Reserved
250CH Reserved
250DH Reserved
250EH Reserved
250FH Reserved
2510H G12-00 H-WORD
2511H G12-00 L-WORD

Note : Write in zero for Not used BIT, do not write in data for the reserved register.
*: (When the motor maximum output frequency exceeds 300 Hz, the frequency resolution
is 0.1 Hz)

Monitor DATA (read only)

Register No. . Bit Content
0  |Operation status 1: Run 0: Stop
1 |Direction status 1: Reverse 0: Forward
5 Frequency converter operation preparation status
1: Preparation complete 0: Preparation not yet complete

3 |[Error 1: Abnormal
4  |Warning 1: “ON”

72 5 |Zero speed 1: “ON”

g» 6 [Model 440 1: “ON”

2520H - 7 |Frequency reached 1: “ON”

UE 8  |Any frequency reached 1: “ON”

= 9  |Frequency detection one 1: “ON”
A |Frequency detection two 1: “ON”
B |Low voltage 1: “ON”
C  |Frequency converter no output 1: “ON”
D  |Frequency not according to communication 1: “ON”
E  |Seq. not from Comm 1 :“ON”
F  |Over-torque 1 :“ON”
0 30
1 uv 31
2 oC 32
3 oV 33
4 OHlI 34
5 OL1 35
6 OL2 36
7 oT 37
8 UuT 38 CF07

- 9 SC 39

3 10 Ground OC 40

g 11 Fuse broken 41 OLDOP

2521H % 12 Input Phase Loss 42

=8 13 Output Phase Loss 43

§' 14 PG Overspeed 44
15 PG Open 45
16 PG Speed Deviation 46
17 External Fault 01 47 SS1
18 External Fault 02 48 CF20
19 External Fault 03 49 RUN
20 External Fault 04 50 OCA
21 External Fault 05 51 OCD
22 External Fault 06 52 OCC
23 External Fault 07 53 CFO08
24 External Fault 08 54
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Register No. Bit Content
25 FB 55 PF(Protection fault)
26 OPR 56 TOL(External Overload)
27 57
28 CE 58
29 STO 59
30 Over Torque 2 61
0 Multi-function terminal S1
1 Multi-function terminal S2
2 Multi-function terminal S3
3 Multi-function terminal S4
4 Multi-function terminal S5
5 Multi-function terminal S6
o 6 Multi-function terminal S7
2500H g 7 Multi-function terminal S8
s 8 Reserved
« 9 Reserved
A Reserved
B Reserved
C Reserved
D Reserved
E Reserved
F Reserved
2523H * Frequency Command (0.01 Hz)
2524H *Qutput Frequency (0.01 Hz)
2525H Reserved
2526H DC Voltage Command (0.1 V)
2527H Output Current (0.1 A)
0 No alarm 22 44 Reserved 66 FIRE
1 oV 23 45 OL1 67 ES
2 Uv 24 46 HP ER 68 STP1
3 OL2 25 Reserved 47 SE10 69 BDERR
4 OH2 26 48 Reserved 70 EPERR
5 Reserved 27 Reserved 49 BB1 71 ADCER
6 oT 28 50 BB2 72 Reserved
= 7 Reserved 29 51 BB3 73 STPO
5 8 Reserved 30 52 BB4 74 ENC
UBq" 9 UT 31 WRE 53 BB5 75 STP2
2528H = 10 OS 32 54 BB6 76 RUNER
@ 11 PGO 33 VRYE 55 BB7 77 LOC
S| 12 DEV 34 56 BB3 78 | PTCLS
g' 13 CE 35 57 Reserved 79 ALR79
14 CALL 36 58 Reserved 80 FBLSS
15 Reserved 37 Reserved 59 Reserved 81 CYEAR
16 EF0 38 60 Reserved
17 EF1 39 HPERR 61 RETRY
18 EF2 40 62 SE07
19 EF3 41 Reserved 63 SE08
20 EF4 42 Reserved 64 Reserved
21 EF5 43 65 OH1
2529H DO status
252AH AO1 (0.00V ~10.00V)
252BH AO2 Output (0 ~ 1000):
Voltage: corresponds to 0.00 ~ 10.00 V / Current: corresponds to 4 mA ~ 20 mA
252CH Al 1 Input (0.1%)
252DH Al 2 Input (0.1%)
252EH Reserved
252FH L510(s)/ E510(s)/ A510(s)/ F510/ E710 Check
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Note : Do not write in data for the reserved register.
*: (When the motor maximum output frequency exceeds 300 Hz, the frequency resolution
is 0.1 Hz)

6.18.7 Troubleshooting

The Ether Net/IP communication module is equipped with two indicator LEDs above the
RJ45 port. When a fault occurs, the cause can be identified based on the LED status.
Please refer to the following instructions for troubleshooting.

LED Troubleshooting
Network Status LED
LED Status | Status Name Description
1.Please check whether the inverter power supply is operating
normally.
No Power . o .

OFF 2.Please verify that the communication module power terminal

is properly connected to the inverter.
Standby 1. The module is not yet connected to the EtherNet/IP master.
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6.19  Modbus TCP Ethernet Communication Expansion Card

6.19.1 Product Function
This product (JN7-CMCS-MBTCP) is the Modbus TCP function module of the

multifunction Ethernet communication expansion module. It enables data exchange with a

host control system via the standard Modbus TCP communication protocol, allowing
remote monitoring, parameter read/write, and control of the inverter.

It is designed for the TECO E710 series inverter, enabling integration into a Modbus TCP

network architecture to achieve real-time communication and system integration

applications.

*The E710 inverter requires firmware version V1.13 or later to support this card.
*Basic models do not support this card. For Basic models, please refer to Section 2.2

Model Information.

6.19.2 Product Specifications
6.19.2.1 Modbus TCP ports

Item Specifications
Connector Dual-port RJ45 connector
Port numbers 2 ports
Transmission IEEE 802.3
method
Transmission rate | 10/100Mbps auto-negotiate
Network protocols | MODBUS TCP
6.19.2.2 AC motor driver port
Item Specifications
Connector SPI communication cable
Transmission | SPI high speed communication
method
1. The communication module communicates with the AC motor
Terminal driver through this interface.
functions 2. The AC motor driver provides power to the communication

module through this interface.

protocols

Communication | TECO SPI communication protocol
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6.19.3 Connection operations

6.19.3.1 The wiring of the JN7-CMCS-MBTCP is shown as follows.
Connection instructions between communication module and inverter as shown in the
figure below, connect the communication module to the inverter. Before wiring, make
sure to turn off the power to avoid damaging the communication module.

CON301+«
K‘B< !

E710
Power :| . as |:

CN7
as [ N7 -CHCS -
o MBTCP

Ethernet cable

O
77—

S O

o Turn on the power of the E710 inverter and confirm that the power indicator of the

communication module is lit.

e Set the parameters of the E710 inverter as described in Section 6.19.3.5.

6.19.3.2Modbus TCP network connection
RJ45 pin definition and description as shown in the figure below.
The module is equipped with two bi-color LED indicators for quick diagnostics and
monitoring of the module itself and bus communication status.
e Green (right) = LINK (solid ON when a physical connection is established)
o Yellow (left) = ACT (blinking when data packets are being transmitted/received)

_I_,_L\_

8765432 1+

Pin Definition Description
Transmit Data
1 Tx+ ..
Positive
Transmit Data
2 Tx- .
Negative
Receive Data
3 Rx+ .
Positive
4 -- N/C
-- N/C
Receive Data
6 Rx- .
Negative
7 -- N/C
8 -- N/C
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6.19.3.3 Connector, LED, and Switch Description.

CN2 (rear side):
Connection to the control board

Expansion card mounting screw hole
—— SW1:Switch for selecting XSPI0 Mode or
USB Downloader Mode

JN7-CMCS

CNG6: RJ45 interface (Port 1)

il
\\\

| Expansion card mounting screw hole
/ CNS5: RJ45 interface (Port 0)

‘/
Components Function
Power indicator ON: indicates that the communication
LED1 :
card is powered.
CN2 Interface between communication card and control
board.
SW1 Switch for selecting xSPI0 Mode or USB Downloader
Mode
CN5 RJ45 interface (Port0)
CN6 RJ45 interface (Portl)
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6.19.3.4 Function switch selector

DIP switch down:
Normal operation

DIP switch up:
Firmware update mode

[ = =23 32’,’. '

-

x 10 L

"
s
- 3 s _icte
- “F e Snmc:% 3"

cjee
JEE
' ' qé“’ C144 ::
N = = w—C O ~+
oo ' © e 55
| L 4 ‘? | L 4 e
w 17 ’p;l'.\ ?;n)’ “,: cist ﬂ;“_‘cxo. os
) ) z
JN7-CMCS t

L3
L34

O

"
.
a n

6.19.3.5 Driver parameter setting description

Users must first confirm the relevant parameter settings on the inverter to ensure that the
communication module can connect properly.

Parameters Parameter name Settings Settings descriptions
00-02 Run command source 2 Communication control
00-05 Frequency command 3 Communication control
source

09-15 Communication 1 Communication control
expansion card enabled
selection
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6.19.4 Connection operations

6.19.4.1 Inverter Parameter Address List
The addresses listed below define the internal memory map of the E710 inverter. For
Modbus TCP communication, the read/write commands must be configured according to

the corresponding addresses.

A). Control Character Tabel

MODBUS| Register g !
address adgress Bit Content
2500H Reserved

.0 Operation command ______ | L:Run  0:Stop .
.1 _Reversecommand | L: Reverse 0: Forward
.2 [Externalerror  LiBmor
3. [Emorreset . L Reset
A Reserved

QLS Reserved

g | 6 |Multi-function terminal S1 ] LON™

= 7 |Multi-function terminal S2 1: “ON”

40001 ] 23018 § _8__|Multi-function terminal S3 L ON”
® |.9.[Multi-function terminal S4 LSON” .
= |_A _|Multi-function terminal S5 _______ L ON”

_B__|Multi-function terminal S6 _______ L ON”

_C_|Multi-function terminal 87 L ON”

_D__|Multi-function terminal S8 L ON”

_E_|Controllermode ] L*ON” .
F |Communication setting torque command 1: “ON”

40002 2502H *Frequency command (Unit: 0.01Hz)

40003 2503H Torque Command: (+/-8192 corresponds to rated torque +/-100%)

40004 2504H Speed Limit: (+/-120 corresponds to +/-120%)

40005 2505H AOL1 (0.00V ~ 10.00V)

40006 2506H AO2 Output (0 ~ 1000):

Voltage: corresponds to 0.00 ~ 10.00 V / Current: corresponds to 4 mA ~ 20 mA

40007 | 2507H DO

40008 2508H Reserved

40009 2509H Reserved

40010 250AH Reserved

40011 250BH Reserved

40012 250CH Reserved

40013 250DH Reserved

40014 250EH Reserved

40015 250FH Reserved

40016 | 2510H G12-00 H-WORD

40017 2511H G12-00 L-WORD

B). Status Character Tabel

MODBUS| Register Do
address | address : 1£3 : Lo
0 |Operation status 1: Run 0: Stop
i 1 |Direction status 1: Reverse 0: Forward
g 2 Frequency converter operation preparation status
g 1: Preparation complete 0: Preparation not yet complete
40032 2520H A
= 3 [Error 1: Abnormal
8 4 |Warning 1: “ON”
5 |Zero speed 1: “ON”
6 |Model 440 1: “ON”
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MODBUS| Register Do
address ad%ress . Coiizm
7 |Frequency reached 1: “ON”
8 |Any frequency reached 1: “ON”
9 |Frequency detection one 1: “ON”
A |Frequency detection two 1: “ON”
B [Low voltage 1: “ON”
C |Frequency converter no output 1: “ON”
D |Frequency not according to communication 1: “ON”
E [Seq. not from Comm 1:“ON”
F |Over-torque 1:“ON”
0 30
1 Uv 31
2 0oC 32
3 ()% 33
4 OH1 34
5 OL1 35
6 OL2 36
7 OT 37
8 UT 38 CF07
9 SC 39
10 Ground OC 40
11 Fuse broken 41 OLDOP
- 12 Input Phase Loss 42
g 13 Output Phase Loss 43
o 14 PG Overspeed 44
40033 2521H 2 15 PG Open 45
s |16 PG Speed Deviation 46
g (17 External Fault 01 47 Ss1
= 18 External Fault 02 48 CF20
19 External Fault 03 49 RUN
20 External Fault 04 50 OCA
21 External Fault 05 51 OCD
22 External Fault 06 52 OCC
23 External Fault 07 53 CF08
24 External Fault 08 54
25 FB 55 PF(Protection fault)
26 OPR 56 TOL(External Overload)
27 57
28 CE 58
29 STO 59
30 Over Torque 2 61
0 Multi-function terminal S1
1 Multi-function terminal S2
2 Multi-function terminal S3
3 Multi-function terminal S4
4 Multi-function terminal S5
5 Multi-function terminal S6
o 6 Multi-function terminal S7
40034 25290 % 7 Multi-function terminal S8
= 8 Reserved
@ 9 Reserved
A Reserved
B Reserved
C Reserved
D Reserved
E Reserved
F Reserved
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MODBUS| Register Do
address adgress | B Sonicn
40035 2523H * Frequency Command (0.01 Hz)
40036 2524H *Qutput Frequency (0.01 Hz)
40037 2525H Reserved
40038 2526H DC Voltage Command (0.1 V)
40039 2527H Output Current (0.1 A)
0 No alarm 22 EF6 44 Reserved 66 FIRE
1 oV 23 EF7 45 OL1 67 ES
2 Uv 24 EF8 46 HP ER 68 STP1
3 OL2 25 Reserved 47 SE10 69 BDERR
4 OH2 26 CLB 48 Reserved 70 EPERR
5 Reserved 27 Reserved 49 BB1 71 ADCER
6 oT 28 CT 50 BB2 72 Reserved
< 7 Reserved 29 USP 51 BB3 73 STPO
§ 8 Reserved 30 RDE 52 BB4 74 ENC
UB;' 9 UT 31 WRE 53 BB5 75 STP2
40040 | 25281 e [10 0S 32 FB 54 BB6 76 | RUNER
§ 11 PGO 33 VRYE 55 BB7 77 LOC
§' 12 DEV 34 SEO1 56 BBS 78 PTCLS
g' 13 CE 35 SE02 57 Reserved 79 ALR79
14 CALL 36 SE03 58 Reserved 30 FBLSS
15 | Reserved 37 Reserved 59 Reserved 81 CYEAR
16 EFO0 38 SEO05 60 Reserved
17 EF1 39 HPERR 61 RETRY
18 EF2 40 EF 62 SE07
19 EF3 41 Reserved 63 SE08
20 EF4 42 Reserved 64 Reserved
21 EF5 43 RDP 65 OH1
40041 2529H DO status
40042 | 252AH AO1 (0.00V ~ 10.00V)
40043 252BH AO2 Output (0 ~ 1000):
Voltage: corresponds to 0.00 ~ 10.00 V / Current: corresponds to 4 mA ~ 20 mA
40044 | 252CH Al 1 Input (0.1%)
40045 | 252DH Al 2 Input (0.1%)
40046 252EH Reserved
40047 252FH L510(s)/ E510(s)/ A510(s)/ F510/ E710 Check
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6.19.5 Connection

6.19.5.1Network Address Configuration

Procedure

A). Open File Explorer, type “Control Panel” in the address bar, and press Enter.

| = | File Explorer
Home Share View
= d - Burn to disc
IV‘V
== == Print @ Mo shortcuts available
share Email  Zip | Remove Advanced
i Fax access security
Share with
5 Quick access Search for "control panel”
I Desktop DEskep Downloads Documents
¥ Downloads o This PC ,‘ This PC = ThisPC
A+ + -+
»
&= Pictures » = GSD = PIC FigEisE (D)
; Data (E)\..\Additiona Data (E) This PC
GSD &k = gy
PLC
- FIERTRE (D) ~ Recent files (20)
1HE = _ X
BRI 3% e510s Data (EJ\PLC\SPC3LY_1212C_Profibus_Tes
I Desktop SPC3LV_1212C_Profibus_Test Data (EJ\PLC
@ OneDrive T Data (E)\PLO\E10tidailiao 0311\Additio

& Administrator
% This PC

-8 3D Objects
B Desktop

= B et

28 items

E710tidailiao 0311.ap15
E710tidailiao 0311
CPC3LV-M_Diagnostics_20260310
e710.4

Data (E)\PLC\E7 10tidailiao 0311
This PC\Documents

Data (E)\PLC

(ENPLC\1212C_Profibus_Test\Additi

Control Panel

4 [EE > Control Panel >

Adjust your computer's settings

System and Security

Review your computer's status

Save backup copies of yaur files with File History

Backup and Restore (Windows 7)

Network and Internet
Connect to the Internet
View network status and tasks

Hardware and Sound

View devices and printers

Add a device

Adjust commonly used mobility settings

Programs
Uninstall a program

B). In the top-right corner, set View by to “Small icons”.

= m]
~ O Search Control Panel »
View by: Category =
® Category
User Accounts &
Small icons
& Change account type |

Appearance and Personalization

Clock and Region

Change date, time, or number formats.

Ease of Access
Let Windows suggest settings
Optimize visual display
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C). Select “Network and Sharing Center”.

ontrol Panel\All Control Panel Items

> Control Panel > All Control Panel ltems >

Adjust your computer's settings

=) Administrative Tools
M Color Management
[ Default Programs
! File Explorer Options
@) Internet Options
= Mouse
1yl Programs and Features
V& sap GuIl Configuration (32-bit)
' Speech Recognition

Taskbar and Navigation

W Windows Defender Firewall

W3 AutoPlay ¥ Backup and Restore (Windows 7)
B communication Settings & Credential Manager

& Device Manager = Devices and Printers

‘@ File History A Fonts
~ Keyboard ‘;D Mail {(Microsoft Outlook)
&R Recovery ® Region
W Security and Maintenance @ Set PG/PC Interface (32-bit)

¥ Storage Spaces @ Sync Center
[sM Troubleshooting 82, User Accounts

i Windows Mobility Center @ Work Folders

v O | Search Control Pane

View by: Small icons =

A BitLocker Drive Encryption
i Date and Time
@ Ease of Access Center

£ Indexing Options

B Memory Card Parameter Assignmen ..
“# Power Options
‘;‘ RemoteApp and Desktop Connections
® Sound
& System
ﬁ WinCC Runtime Advanced Internet (..

D). Click “Change adapter settings”.

&} Control Panel\All Control Panel Items\Network and Sharing Center

« v fj' » Control Panel > All Control Panel Items »> Network and Sharing Center

Control Panel Home

Change advanced shai
settings

Media streaming options

See also
Internet Options

‘Windows Defender Firewall

View your basic network information and set up connections

View your active networks
You are currently not connected to any networks.

Change your networking settings

G Set up a new connection or network

Set up a broadband, dial-up, or VPN connection; or set up a router or access point.

’:‘j Troubleshoot problems
Diagnose and repair network problems, or get troubleshooting information.

~ U | Search Control Panel
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E). Identify the RJ45 Ethernet port currently in use on your PC, and click to enter its
network settings.

‘& Control Panel\Netwaork and Internet\Network Connections = [} x
T & > Control Panel > Network and Internet > Network Connections > v Q| | Search Network Connections @
Organize ~ - m @
.: fortiss| g Wi-Fi g 2 7B
& N AN e
s Disconnected -:;m Not connected D tials Tall
&P prrop WAN Adapter x Intel(R) Wi-Fi 6 AX201 160MHz % P Realtek PCle GbE Family Controller
3 items =

F). In the window shown, click “Properties”.

U Z7k#EEE Status X
General
Connection
IPva Connectivity: Mo network access
IPve Connectivity: Mo network access
Media State: Enabled
Duration: 00:00:11
Speed: 1.0 Gbps
Details...
Activity
Sent — &! ——  Received
@
Bytes: 39,934 I 116,228

. E;"Disabke Diagnose

Close
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G). In the next window, select “Internet Protocol Version 4 (TCP/IPv4)”, then click
“Properties (R)”.
U z 4488 Properties %

Networking  Sharing

Connectusing:

@ Realtek PCle GbE Family Controller

¥ ¥ Client for Microsoft Networks A
] ;E! File and Printer Sharing for Microsoft Networks

¥l " Npcap Packet Driver (NPCAP)

T Qos HaHEes

I FortiClient NDIS 6.3 Packet Filter Driver

This connection uses the following items:

Description

1B &4 38 & 175 T /ABPT HEE R 1B 3 13 °E (TCP/IP), 352 FAERE
BEARE R GE, T EIHEE 2 R EEn.

oK Cancel

H). Select “Use the following IP address” and “Use the following DNS server addresses”.
AP ARSI BEN A TE S 4 IR (TCP/IPv4) Properties b4
General Alternate Configuration

You can get IP settings assigned automatically if your network
supports this capability. Otherwise, you need to ask your network
administrator for the appropriate IP settings.

(@) Obtain an IP address automatically
§ () Use the following TP address: |

ddress: 3 :

(@) Obtain DNS server address automatically

() Use the following DNS server addresses

T

Validate settings upon exit Acvanced
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I). In the next screen, enter the IP settings according to the communication module’s
network environment, then click “OK” to confirm.

FEPE S B BRTE SR 4 IR (TCP/IPv4) Properties x
General

You can get TP settings assigned automatically if your network
supports this capability. Otherwise, you need to ask your network
administrator for the appropriate IF settings.

() Obtain an IP address automatically

(@) Use the following IP address:

IP address: | 192 . 168 . 10 . 20 |

Subnet mask: | 255 .255.255 . 0 |

Default gateway: | ; : : |

Obtain DMS server address automatically

(@) Use the following DNS server addresses

Preferred DNS server: | . : ; |

Alternate DNS server: | . : ; |

[ ]validate settings upon exit Sikanceall).
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6.19.6 DHCP Configuration

It is recommended to configure settings using a commercial DHCP AP or by
downloading Serva Community.

A). Do not connect the hardware Ethernet cable yet. Launch the software first.

> Tool > Serva_Community_32_64.v3.20

N

N

=
¥ Serva

% Serva

53 Serva32

ServaEULA

B). After a few seconds, a window will appear. Click “I’'m a Community User”.

% This ommunity ?build of Serva is for

=" non-commercial, personal use only.
All other uses require the purchase of the
comesponding rofessional Zlicense.

|I'm a "Community” user I Get Serva "Professional” I

C). Move the mouse to the icon at the top-left corner, right-click, and select “Settings”.

&3 Serva Community v3.2.0 - For personal, non-commercial use only = (m] X

Settings [\

Minimize to Tray

MAC renewed at
Help

About/License
HER
z8HM)
RIS)
- ®MEN)
o J|XEX
x WEO Alt+F4

D). Configure the DHCP settings. Set the communication card IP to 192.168.10.100, then
click OK.

§3 Serva Community Settings ? X
wrte | Fe | Tere [DHCP Jons | snT | svsioc
Service Up/Down Service Add-On
[V DHCP Server I™ proxyDHCP I s

DHCP Server / proxyDHCP IP address
¥ Bind DHCP to this address ->  192.168.10.100 v

DHCP Settings

¥ Ping IP before assignation ™ Persistent Leases
™ StatclLeases MACFiter off v

IPPool 1staddr (vieddr) [192.168.10.100  Poolsize[s
Next Server (siaddr) [None -
Boot Fie @
Subnet Mask (0[255.255.255.0
Router o
DomanNameServer ()]
Domain Name a
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E). After confirming, you will be prompted to restart the software. Follow the instructions
to restart.
Once restarted, connect the Ethernet cable and wait for the DHCP server to assign an IP

address. You may open the Command Prompt (CMD) and use ping to verify the IP
connection.

E3 Serva Community v3.2.0 - For personal, nan-commercial use only

OHCP | DNS | snTP Log |

10/08 14:16:23.278] DHCP Inf: Rcvd DHCPDISCOVER from IP 0.0.0.0, MAC Cimsys/00:11:22:33:44:55
10/08 14:16:27.896] DHCP Inf: Address 192.168.10.100 & being OFFERED

10/08 14:16:27.951] DHCP Inf: Rovd DHCPREQUEST from IP 0.0.0.0, MAC Cimsys/00:11:22:33:44:55
10/08 14:16:27.951] DHCP Inf: Address 192.168.10.100 s being ACKED
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6.19.7 Test Procedure
A). Install Modbus Poll and launch the executable directly.

™ Microsoft Edge

B Microsoft Office 2016 TR

u Microsoft Store

- Modbus Poll
l?' Excel Example
.? Help

» Home Page
8 Modbus Poll

™ Quick Start

B resdve

» User Manual
S5 Modbus Tcp Bzt
N
- Nodejs

Notepad++
o

NE OneNote 2016

L =WEMAXTRES ‘._.A

B). Click “File” — “New" to create a new workspace.
2% Modbus Poll - Mbpolll

File Edit Connection Setup Functions Display View Window Help

[ Newn Cri+N | 506 1516 17 2223 |TC .| 2 N2
Opew Crl+0O
Close
Save Ctl+S 000ms
Save As
Open Workspace...

Save Workspace..

Print... Ctrl+P
Print Preview

Print Setup...
1 DAMBTCP\Mbpoll1

Exit
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C). Click "Setup” — "Read/Write Definition...”  to configure communication

parameters:
Slave ID: 255
Function: Read Holding Registers
Address: 0
Quantity: 48
Scan Rate: 100 ms
% Modbus Poll - Mbpoll3
File Edit Connection Setup Functions Display View Window Help

D@ W& X|T [_Read\rite Definition... | 8 RlLIEN

Read/\Vrite Once
Read/Write Disabled Shift+F6
Excel Log... Alt+X _
Excel Logging Off Al+Q —
Log... Alt+L
Logging Off Alt+O
Reset Counters F12
Reset All Counters Shift+F12
Use as Default
v
0
Read/ Write Definition X
e 2
Furctiors 03 Read Holding Registers (5] ~ r_‘am:el
Address 0 Frotocol addiess, Eg 40011 - 10
Quartiy. 48
Sean Rate: 100 [rs] Apply
Dizable
| ReadAwiite Disabied
] Diisable on eeror ReadAwite Once
Wiew
Flowes
©10 20 OS50 C100 ) Fitta Dy
] Hide Alas Cokamné [] PLC Addvesses [Base 1)
Dﬁdch‘us i Cadl !:I EreorDianal Mode
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D). Click

"Connection”

—

“Connect”

® Connection: Modbus TCP/IP

to establish the connection:

® [P Address: 192.168.10.100
® Server Port: 502
Connection Setup X
Conrechion _Em_"r
Modbus TCPAP -
; Cancel
Senal Setings B
COMI Mode
RTU ASCH|
3600 Baud
Aezponze Timeout
B:Data bats
1000 [mz]
Even Pasily
Dielay Between Paliz
1 Stop Bit Advanced 20 [mz]
Remote Modbus Serer
IF 2ddress or Mode Mame
19218810100 o
Cerves Port Cormect Timeout O Py
E). Write frequency command to 2502H
E3 Mbpolh = [[@][=]
[Ix = 327: Exrr = 0: ID = 255 F = 03: SR = 100ms
40001 = 1 40012 = 0 20023 = (\Write Single Register % | = 0
40002 = 5000 40013 = 0 40024 = = 0
40003 = 0 40014 = 0 40025 = [z55 [ Sed | |= 1856
40004 = 0 40015 = o 4o0zs = _ = 0
40005 = 0 40016 = 0 40027 = | Aldess: 2 Cancel
40006 = 0 40017 = o 40028 = = —]
40007 = 0 40018 = 0 40029 = | Value: [5oo0
40008 = 0 40019 = 0 40030 = .
40009 = 0 40020 = 0 40031 = :‘L“ Ff"‘““"“ i .
40010 = 0 40021 = 0 40032 = (:?gj ;:?:' ‘33'1"‘"
40011 = 0 40022 = 0 40033 = e s |
= 3
F). Write operation command to 2501H
E3 Mbpolh = [[@][=]
Ix = 162: Exrr = 0: ID = 255 F = 03: SR = 100ms
40001 = 1 40012 = 0 20023 = (\Write Single Register % | = 0
40002 = 5000 40013 = 0 40024 = = 0
40003 = 0 40014 = 0 40025 = | g 255 = 18356
40004 = 0 40015 = 0 40026 = = 0
40005 = 0 40016 = 0 40027 = | pdess: |1 Cancel
40006 = 0 40017 = o 40028 = = —]
40007 = 0 40018 = 0 40029 =| Valge: fi
40008 = 0 40019 = 0 40030 = .
40009 = 0 40020 = 0 40031 = :‘L“ Ff"‘““"“ i .
40010 = 0 40021 = 0 40032 = (:?gj ;:?:' ‘33'1"‘"
40011 = 0 40022 = 0 40033 = e s |
= 3
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6.19.8 Troubleshooting

The Modbus TCP communication module is equipped with two indicator LEDs above the
RJ45 port.When a fault occurs, the cause can be identified based on the LED status.
Please refer to the following instructions for troubleshooting.

LED Troubleshooting
Network Status LED
LED Status | Status Name Description
1.Please check whether the inverter power supply is operating
normally.
No Power ) . .
OFF 2.Please verify that the communication module power terminal
is properly connected to the inverter.
Standby 1. The module is not yet connected to the Modbus TCP Server.
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6.20 EtherCAT Ethernet Communication Expansion Card

6.20.1 Communication Hardware and Data Structure

This product (JN7-CMCS-ECAT) is an EtherCAT functional module of a multifunctional
Ethernet communication expansion module. This device operates as an EtherCAT Slave
and supports VL (Velocity) mode, which is used for issuing speed commands to the
inverter and receiving status feedback.

*The E710 inverter requires firmware version V1.13 or later to support this card.
*Basic models do not support this card. For Basic models, please refer to Section 2.2
Model Information.

6.20.2 Product Specifications
6.20.2.1 Device Identification Information

Item Content

Product Code #x00000911

Revision No. #x00000200

Physics Y'Y (Copper)

Profile CiA402 Profile (no Safety)

(ProfileNo=402,AddInfo=2)

6.20.2.2 State Machine / Mailbox Timeout

Item Value (ms)
PreOP Timeout 2000
SafeOP—OP Timeout 9000
BackTolnit Timeout 5000
BackToSafeOP Timeout 200
Mailbox Request Timeout 100
Mailbox Response Timeout 2000

6.20.3 Installation Instructions
This section describes the specifications and functions of the EtherCAT communication
ports and the interface for connection with the AC motor drive.

EtherCAT ports
Item Specifications
Connector Dual-port RJ45 connector

Network protocols | EtherCAT

Port definition Right: RJ45 =PORTO ; Left: RJ45 =PORTI

AC motor driver port

Item Specifications
Connection between Control Board CN2 and Communication Card
Connector
CN7
1. The communication module communicates with the AC motor
Terminal driver through this interface.
functions 2. The AC motor driver provides power to the communication
module through this interface.
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6.20.4 Connection operations
6.20.4.1 Communication Module Appearance and PORT0/PORT1:
As shown in Figure 6.-1, the right RJ45 port is PORTO, and the left RJ45 port is PORT1.
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Figure 6.20-1 Module Appearance and PORT0O/PORT1

6.20.4.2 Recommended Wiring

A Daisy Chain topology is recommended, and the PORT roles can be configured
according to system requirements.

This module adopts a 3-port switch architecture. The right-side RJ45 is PORTO (physical
port), and the left-side RJ45 is PORT1 (physical port). IN/OUT are logical roles;
therefore, in a Daisy Chain configuration, both PORTO0 and PORT]1 can be flexibly
assigned as IN (upstream / connected to the master) or OUT (downstream / connected to
the next node).

Scenario A (Default Recommendation):
MASTER — PORTI1 (IN); PORTO (OUT) — NEXT
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3-Port Ethernet Switch

Switching / TSN Logic

N

PORTO (xMll) PORT1 (xMll)
External PHY 0 External PHY 1
Ethernet Port A (Right) Ethernet Port B(Left)

IN (Upstream / Master)

OUT (Downstream / Next Node)

Figure 6.20-2: 3-Port Switch Role Illustration — Scenario A

Scenario B (Reverse Configuration):

MASTER — PORTO (IN); PORT1 (OUT) — NEXT

3-Port Ethernet Switch

Switching / TSN Logic

/ ™

PORTO (xMll) PORT1 (xMIl)
External PHY 0 External PHY 1
Ethernet Port A (Right) Ethernet Port B (Left)

IN (Upstream / Master)

OUT (Downstream / Next Node)

Figure 6.20-3: 3-Port Switch Role Illustration— Scenario B

6.20.4.3 Driver parameter setting description

Parameter name Settings Settings descriptions
Parameters
00-02 Run command source Communication control
00-05 Frequency command source 3 Communication control
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6.20.5 LED Indicator Description

This device uses RUN/ERR (LED2/LED3) to indicate the EtherCAT protocol layer status,
while the LINK/ACT LEDs on the RJ45 connector indicate the physical layer link and
packet activity status. These serve different purposes and should be interpreted together.

The RJ45 network connector of the communication module includes Yellow/Green LEDs,
which are part of the hardware interface. These LEDs are driven by an external
PHY/controller and are used to indicate physical layer Link and Activity status. Such
indicators do not have the capability to detect EtherCAT protocol layer errors.

To determine EtherCAT protocol layer errors (such as abnormal state transitions,
configuration errors, watchdog timeouts, etc.), refer primarily to the device RUN/ERR
indicators and the master diagnostic information (e.g., AL Status Code, WKC, error
counters). The LINK/ACT LEDs are only used to assess cable condition, contact integrity,
connection status, and traffic activity.

[Module Status]
RUN (LED2, Green) / ERR (LED3, Red)

g]z-

L
uul 1338
Figure 6.20-4 RUN/ERR Indicator Illustration

6.20.5.1 RUN/ERR

RUN/ERR and LINK/ACT are indicators of this module (Slave):RUN indicates
EtherCAT states (INIT / Pre-OP / Safe-OP / OP) ; ERR indicates errors ; LINK/ACT
indicates physical link and packet activity of each RJ45 port.

The master (e.g., PLC/PC) may also have Link/Act indicators on its network ports.
However, these LEDs only represent the Ethernet link/activity on the master side and
cannot directly indicate EtherCAT protocol-layer errors of a specific slave.

LED Indicator LED Status Description

RUN ( Green ) | Off Initialization (INIT)

RUN ( Green ) | Flickering Pre-Operational (PRE-OP)

RUN ( Green ) | Single Flash Safe-Operational (SAFE-OP)

RUN ( Green) | On Operational (OP)

ERR (Red) |[Off No Error

ERR (Red) Flickering Configuration Error (PDO/SM mismatch)

ERR (Red) Double Flash | Watchdog Timeout (PDO not updated by master)

ERR (Red) On Fatal Error
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6.20.5.2 LINK/ACT (per port)

The RJ45 connector of this communication module is equipped with bi-color LEDs
(Yellow/Green). The indication mapping for this model is as follows:

Green (right) = LINK (solid ON when a physical connection is established);

Yellow (left) = ACT (blinking when packet activity is present).

If different hardware versions are used on site, please refer to the actual circuit definition.

If the master LED indicators cannot be directly observed on site, the slave AL Status Code
(ESC register 0x0134) can be read from the master diagnostic interface to further
determine the cause of protocol layer errors.

Common AL Status Code interpretations are as follows:

If the device remains in PRE-OP or cannot enter OP, first check whether the PDO/SM
configurations are consistent. Common status codes include 0x0017, 0x001D, 0x001E.
If the device drops back to SAFE-OP during operation, check 0x001B (Sync Manager
Watchdog), which indicates that no updated output process data was received from the
master within the watchdog time.

0x0011 indicates an invalid state change request, usually meaning that the requested state
transition from the master is not permitted (e.g., illegal state jump or incorrect sequence).

LED Indicator Color ( RJ45 LED ) Description
LINK On Green - Right Link Established
LINK Off Green - Right No Link
ACT Flash Yellow - Left Packet Activity Present
ACT Off Yellow - Left No Packet Activity

6.20.6 Object Index List (including PDO Summary)

This section summarizes the InitCmd, RxPDO, TxPDO, and commonly used Object
Dictionary entries of this module, for reference during master configuration, ESI
comparison, and SDO/CoE usage.

6.20.6.1 InitCmd ( Transition=SO )

Index Sub Index Data
#x6060 0 02
#x604F 0 00010000
#x6050 0 00010000

6.20.6.2 RxPDO ( #x1600 -+ SM=2 )

Index Sub Index Bit Len Name Data Type
#x6040 0 16 Control Word UINT
#x604F 0 32 ramp function time DINT
#x6050 0 32 slow down time DINT
#x6042 0 16 target velocity INT
#x60FE 1 32 Digital Outputs UDINT
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6.20.6.3 TxPDO ( #x1a00 - SM=3 )

Index Sub Index Index Sub Index Index
#x6041 0 16 Status Word UINT
#x6043 0 16 velocity demand INT
#x6044 0 16 velocity actual INT

value
#x6061 0 16 Mode Of Operation INT
Display
#x60FD 0 32 Digital Inputs UDINT

6.20.6.4 Object Dictionary (based on ESI/XML)

The contents of this section are organized based on the ESI file, listing commonly used
CoE objects of this module, including access attributes, default values, and PDO
mappability.

The access attributes are defined as follows:

ro: read-only

rw: readable and writable

If marked as “Write restriction: Pre-OP”, writing is only allowed in the Pre-OP state.

The PDO mapping field indicates whether an object can be mapped to a PDO. Lowercase
notation is used in this manual:

r: mappable to RxPDO (output / master — slave)

t: mappable to TxPDO (input / slave — master)

rt: mappable to both

Note: In ESI/XML, uppercase R/T may be used with the same meaning.

For VL mode (Moduleldent = #x119800), the PDO mapping is as follows:

RxPDO (SM=2) uses #x1600, including:

6040 Control Word, 604F Acceleration Time, 6050 Deceleration Time, 6042 Target
Velocity, 60FE:01 Digital Outputs

TxPDO (SM=3) uses #x1A00, including:

6041 Status Word, 6043 Velocity Demand Value, 6044 Actual Velocity, 6061 Modes of
Operation Display, 60FD Digital Inputs

PDO Index Contents (in order)

RxPDO (SM=2) #x1600 0x6040 Control Word
0x604F Acceleration Time
0x6050 Deceleration Time
0x6042 Target Velocity
0x60FE:01 Digital Outputs

TxPDO (SM=3) #x1A00 0x6041 Status Word
0x6043 Velocity Demand Value
0x6044 Velocity Actual Value
0x6061 Modes of Operation Display
0x60FD Digital Inputs
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The default values of 0x1009 / 0x100A (hardware/software version) are 312E30, which
correspond to ASCII “1.0”.

For example, the default value of 0x1008 (Manufacturer Device Name) is
5445434F5F494E56, which converts to ASCII as “TECO INV”. The trailing 0x0A
represents a newline character.

For data types defined as STRING(n) in this table, the “default value” is typically
represented in hexadecimal for each ASCII character (1 byte = 2 hex digits), to facilitate

ESI/SDO transmission and parsing.

6.20.6.5 Common SDO/CoE Object List (Excerpt)

Index Name Data Type | Bit Access | PDO | Index Name
Length
#x1000 | Device Type UDINT 32 ro 00000000 Device Type Object (see
ETG.1000-6) ; Bit 0-15:
used device profile.
#x1001 | Error Register USINT 8 ro 00 Error Register Object (see
ETG.1000-6) ; Bit O:
generic error.
#x1008 | Manufacture STRING(22) | 176 ro 5445434F5F494E56 | Manufacture Device
Device Name Name Object ; Default:
ASCIl ( hex) : "TECO
INV .
(5445434F5F494E56 )
#x1009 | Manufacturer STRING(3) 24 ro 312E30 Default: ASCIl ( hex )
Hardware -
Version 1.0,
#x100A | Manufacturer STRING(3) 24 ro 312E30 Default: ASCIl ( hex )
Software -
Version 1.0,
#x1018 | Identity Object | DT1018 144 ro Identity Object (see
ETG.1000-6
#x1C00 | Sync Manager DT1C00 48 ro Sync Manager 0: mailbox
Communication receive
Type
#x1C12 | RxPDO Assign DT1C12 48 rw (8 Default setting assigns
0x1601
ABR
il
PreOP )
#x1C13 | TxPDO Assign DT1C13 48 rw (B Default setting assigns
0x1A01
ABR
il
PreOP )
#x603F | Error Code UINT 16 ro t 0000
#x6040 | Control Word UINT 16 rw r
#x6041 | Status Word UINT 16 ro t
#x6042 | vltarget INT 16 rw r
velocity
#x6043 | vl velocity INT 16 ro
demand
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Index Name Data Type | Bit Access | PDO | Index Name
Length
#x6044 | velocity actual INT 16 ro r
value
#x604F | vlramp UDINT 32 rw r 00010000
function time
#x6050 | vl slow down UDINT 32 rw r 00010000
time
#x6060 | Modes of SINT 8 rw r 02
Operation
#x6061 | Modes of SINT 8 ro t
operation
display
#x60FD | Digital inputs UDINT 32 ro t #x00000000 Digital inputs
x60FE Digital outputs | DT60FE 80 ro
6.20.7 Troubleshooting
Symptom / LED Possible Cause Troubleshooting
Status
LINK OFF / Device | Cable issue / Remote Verify upstream is connected to
not detected device not powered / PORTO (right side); replace cable;

Connected to wrong
port

ensure master is powered on

RUN blinking, stuck
at PRE-OP

Configuration not
completed or ESI
mismatch

Ensure correct ESI is used and only
the VL module is selected; re-
download configuration and rescan

ERR double flashing

Watchdog timeout

Check master cyclic task and
network communication status

6.20.8 XML File

When using the EtherCAT communication module, if an XML description file (ESI) is
required, please use the file corresponding to the appropriate version (e.g., IN7-CMCS-
ECAT.xml), or request the official version from your distributor or sales representative.
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Chapter 7 Appendix A: UL Instructions

| Maximum surrounding air temperature rating of 40(Enclosed Type) / 50 (Open Type)’C
| This equipment is to be installed in an enclosure that provides a Pollution Degree 2 environment.

| Main Circuit Terminal Wiring
UL approval requires crimp terminals when wiring the inverter s main circuit terminals. Use crimping tools as
specified by the crimp terminal manufacturer. Teco recommends crimp terminals made by NICHIFU for the insu-

lation cap.
The table below matches inverter models with crimp terminals and insulation caps.
Closed-Loop Crimp Terminal Size
XW%%G(%% Terminal | Crimp Terminal Tool Insulation Cap
prve Prog%‘ito/ Mode 51;;1 ‘S]//LTZZ ;FVH;I?S Screws Model No. Machine No. Model No.
2P5  (11-701-21-2P8-J1)) 14 M4 R2-4 Nichifu NH 1/9 TIC2
201 (11-701-2J-4P8-[ 1)) 4@ M4 R24 Nichifu NH 1/9 TIC2
202 (11-701-2J-7P5-C11C)) 1235) M4 R3.5-4 Nichifu NH 1/9 TIC3.5
203 (11-701-27-011-JJ0) 10(5.5) M4 R5.54 Nichifu NH 1/9 TIC 5.5
205 (11-701-23-017-C1C1C0) 8® M4 R8-4 Nichifu NOP 60 ; NH 1/9 TIC 8
208 (11-701-23-025-11C0) 8(8) M4 R84 Nichifu NOP 60 ; NH1/9 TIC 8
210 (11-701-23-033- 1)) 6 (14) M6 R14-6 Nichifu NOP 60/150H TIC 14
215 (11-701-23-047- 11D 42 M6 R22-6 Nichifu NOP 60/150H TIC 22
220 (11-701-23-060- 1)) 422 M6 R22-6 Nichifu NOP 60/150H TIC 22
401 (11-701-43-2P7-C1CICD 14 2) M4 R2-4 Nichifu NH 1/9 TIC 2
402 (11-701-43-4P2- 1)) 14Q M4 R24 Nichifu NH1/9 TIC 2
403 (11-701-43-5P5- 1)) 142 M4 R24 Nichifu NH1/9 TIC 2
405  (11-701-43-009-11CD) 1235) M4 R3.54 Nichifu NH 1/9 TIC 3.5
408  (11-701-43-013-1CC0) 10 (5.5) M4 R5.54 Nichifu NH 1/9 TIC 5.5
410 (11-701-43-017-C1C1)) 8(8) M4 R8-4 Nichifu NH1/9 TIC 8
415 (11-701-43-024-C1C100) 6 (14) M6 R14-6 Nichifu NOP 60/150H TIC 14
420 (11-701-43-031-CJCJC0) 6 (14) M6 R14-6 Nichifu NOP 60/150H TIC 14
425  (11-701-43-039-1 ) 6 (14) M6 R14-6 Nichifu NOP 60/150H TIC 14
430 (11-701-43-045-C 1)) 4(2) M6 R22:6 Nichifu NOP 60/150H TIC22
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Terminal Block Wire Range and Torque Recommended

Driver Product / Model Terminal rating, Wire Range (AWG) and Torque (Ib.in)

E710 Input Terminal Block Output Terminal Block
2P (11-701-200-2P8-CICJC)) 8;1{; ngf;@ﬁm) 8,5141‘{? 1\2/59}(789O ﬁ?ﬂm
201 (11-701-203-4P8-CJI0D) 8;1{; Xﬁ%‘)ﬁ?ﬁm) 8;1}?2/59}(75901@2@
202 (11-701-200-7ps5- 010D 1;@2@%@2@ uﬂiﬁﬁié)lfgﬁ’m)
203 (11-701-200-011- 000D lzﬁﬁfxg(égﬁ?lm) 1211%?1?163?;5122@
205 (11-701-23-017-J1CD) 12 ?ﬁ\z?ésgc;/:guf)cm) 12 ?ﬁ:i?észgfgt?cm
208 (11-701-23-025-0000D) 12?&?2%(%31@?0@ 12?&2@3@&@
20 0100 2504 in(999 g 2604 Toin2999 kg m)
215 (11-701-23-047-(J1CD) 26_02?;.?116(53?9“952%@111) 26.02%?%2?91/9812%@m>
220 (11-701-23-060-LICICD 26.0311?9\2]1&};2?91/9812%@111) 26.0;@?{&;2?91/982;@@
401 (11-701-43-2P7-CJC00) 8511? 2/((9}(7890 ﬁ:ﬁrim) 851??&(9}(7890 g:;rc):m)
402 (11-701-43-4P2-CJC100) 8511? 2/((9}(7890 ﬁﬁim) 851?1?}2]((9}(7890 ﬁgm)
403 (11-701-43-5PS-LII0D 12114&1?12%1122@ 12114&12/1(;?2;112&1)
w05 QL0LEaRCTT) b3t 2135 ke
08 Q10143013110 12 bin1382 et 21352 gt
410 (11-701-43-017-CJJ0)) nfﬁifgﬁfg?;m) nlgtﬁ\ﬂ%(,sggyksgt?ém>
415 (11-701-43-024-0C10D) 26.04?13)\.7;/&;2?91/982%@@ 26.05111\.7{552%/98125cm)
420 (11-701-43-03L-LILILD 2605/&)\2/%2?91/93;)%3@ 26.04?/1%1)\.7;[;(};2?91/982%.0111)
425 (11-701-43-039-L1CC) 26.0fﬁ)\§]ri}égé9lgslir;%.cm) 26.0511?)\.7{&;2%/9812%.cm)
430 (11-701-43-045-0J000)) 26.0213)\.7;/&;2?91/982%.0m) 26.03111\.7%2%/98125cm)




u Type 1
During installation, all conduit hole plugs shall be removed, and all conduit holes shall be used.
Recommended Input Fuse Selection

. Fuse Type
RIS Pr(];%lic(; et Manufacturer: Bussmann
Model | Fuse Ampere Rating (A)
200 V Class Single/Three-Phase Drives
2P5 (11-701-21-2P8-L 11D Bussmann FWC-16A10F 600V 16A
201 (11-701-2]-4P8-L 1) Bussmann FWC-20A10F 600V 20A
202 (11-701-21-7P5-1C1C0) Bussmann FWC-32A10F 600V 32A
203  (11-701-21-011-1C10) Bussmann 50FE 700V 50A
205 (11-701-23-017-1C1CD Bussmann S0FE 700V 50A
208 (11-701-23-025-1C1CD Bussmann 63FE 700V 63A
210 (11-701-23-033-1C1CD Bussmann 100FE 700V 100A
215 (11-701-23-047-1C1CD Bussmann 120FEE 700V 120A
220 (11-701-23-060-1 1) Bussmann FWH-150C 500V 150A
. Fuse Type
Lh73 Prg;hllgt/ = Manufacturer: Bussmann
Model | Fuse Ampere Rating (A)
400 V Class Three-Phase Drives
401 (11-701-43-2P7-C11D) BussmannFWC-10A10F 600V 10A
402 (11-701-43-4P2-C 11 1) BussmannFWC-16A10F 600V 16A
403 (11-701-43-5P5-C 111y BussmannFWC-16A10F 600V 16A
405 (11-701-43-009-1C1CD BussmannFWC-25A10F 600V 25A
408 (11-701-43-013-1C1CD Bussmann 40FE 700V 40A
410 (11-701-43-017-1C1CD Bussmann S0FE 700V 50A
415  (11-701-43-024-1C1CD Bussmann 63FE 700V 63A
420 (11-701-43-031-1C1CD Bussmann 80FE 700V 80A
425 (11-701-43-039-1C1CD Bussmann 100FE 700V 100A
430 (11-701-43-045-1C1CD Bussmann 120FEE 700V 120A
| Motor Over-temperature Protection

Motor over temperature protection 1s not provided.
Motor over-temperature protection shall be provided in the end use application.

[ | Solid State Motor Overload Protection
Solid State Motor Overload Protection: 116% of motor FLA.

[ | Field Wiring Terminals

All input and output field wiring terminals not located within the motor circuit shall be marked to indicate the
proper connections that are to be made to each terminal and indicate that copper conductors, rated 75°C are to be
used.

[ | Branch circuit protection
Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit protection
must be provided in accordance with the National Electrical Code and any additional local codes.

[ | Inverter Short-Circuit Rating

This inverter has undergone the UL short-circuit test, which certifies that during a short circuit in the power sup-
ply the current flow will not rise above value. Please see electrical ratings for maximum voltage and table below
for current.

Horse Power (Hp ) | Current (A ) | Voltage (V)
1/4-50 5,000 240 /480
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+ The MCCB and breaker protection and fuse ratings (refer to the preceding table) shall be equal to or greater
than the short-circuit tolerance of the power supply being used.

« Suitable for use on a circuit capable of delivering not more than (A) RMS symmetrical amperes for right side
table in 240 / 480 V class drives motor overload protection.
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Préface

Le produit est un lecteur con¢u pour commander un moteur d induction triphasé. lire attentivement ce manuel pour
garantir le bon fonctionnement, la sécurité et pour se familiariser avec les fonctions d'entrainement.

Le lecteur est un appareil électrique / électronique et doit étre installé et géré par un personnel qualifié

Une mauvaise manipulation peut entrainer un fonctionnement incorrect, cycle de vie plus court, ou 'échec de ce produit
ainsi que le moteur.

Tous les documents sont sujets a changement sans préavis. Soyez sir d'obtenir les derniéres éditions de 1'utilisation ou
visitez notre site Web

Lire le manuel d'instructions avant de procéder a l'installation, les connexions (cablage), le fonctionnement ou l'entretien
et 1'inspection.

Vérifiez que vous avez une bonne connaissance de l'entrainement et de vous familiariser avec les consignes de sécurité
et les précautions avant de procéder a fonctionner le lecteur.

préter attention aux consignes de sécurité indiquées par l'avertissement A\ et symbole Attention &

A\ Avertissement
ignorer les informations indiquées par le symbole d'avertissement peut entrainer la mort ou des blessures graves.

A Attention
ignorer les informations indiquées par le symbole de mise en garde peut entrainer des blessures mineures ou modérées et /
ou des dommages matériels importants.



Chapitre 8 Consignes de sécurité

8.1 avant d'alimenter le disque dur

A Avertissement
» Le circuit principal doit étre correctement cablée. Pour les terminaux monophasés
d'approvisionnement de l'utilisation des intrants (R/L1, T/L3) et de trois bornes d'entrée de
l'utilisation de 1'offre de phase (R/L1, S/L2, T/L3). U/T1, V/T2, W/T3 ne doivent étre utilisés pour
connecter le moteur. Raccordement de 1'alimentation d'entrée a 1'un des U/T1, V/T2 W/T?3 ou bornes
risque d'endommager le lecteur.

A Attention
»  Pour éviter que le couvercle ne se désengage ou de tout autre dommage physique, ne portez pas
le lecteur par son couverture. Soutenir le groupe par son dissipateur de chaleur lors du transport.
Une mauvaise manipulation peut endommager le lecteur ou blesser le personnel, et doit étre évitée.

»  Pour éviter que les risques d'incendie, ne pas installer le lecteur sur ou a proximité d'objets
inflammables. Installer sur des objets ininflammables comme les surfaces métalliques.

»  Siplusieurs disques sont placés dans le méme panneau de controle, fournir une ventilation adéquate
pour maintenir la température en dessous de 40 ° C/104 °F (50 “ C/122 ° F sans housse de protection)
pour éviter la surchauffe ou incendie.

Lors d'un retrait ou d'installation de 1'opérateur numérique, éteignez-le d'abord, puis de suivre les
instructions de ce manuel pour éviter les erreurs de 1'opérateur ou de la perte de 1'affichage causé par
des connexions défectueuses.

A Avertissement
»  Lors d'un retrait ou d'installation de 1'opérateur numérique, éteignez-le d'abord, puis de suivre les
instructions de ce manuel pour éviter les erreurs de 'opérateur ou de la perte de 1'affichage causé
par des connexions défectueuses....
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8.2 Cablage

A Avertissement

>
>
>
>
>

>

A Attenti
>

Coupez toujours 1'alimentation électrique avant de procéder a l'installation d'entrainement et le
cablage des terminaux utilisateurs.

Le céablage doit étre effectué par un personnel qualifié / électricien certifié.

Assurez-vous que le lecteur est correctement mis a la terre. (220V Classe: impédance de mise & la
terre doit étre inférieure 2 1002 Classe 440V:. Impédance de mise 2 la terre doit étre inférieure a
1092.)

vérifier et tester mes circuits d'arrét d'urgence apres le cablage. (L' Installateur est responsable du
cablage.)

Ne touchez jamais de l'entrée ou de lignes €lectriques de sortie permettant directement ou toute
entrée ou de lignes de puissance de sortie a venir en contact avec le boitier d'entrainement.

Ne pas effectuer un test de tenue en tension diélectrique (mégohmmeétre) sur le disque dur ou cela
va entrainer des dommages de lecture pour les composants semi-conducteurs.

on
La tension d'alimentation appliquée doit se conformer 2 la tension d'entrée spécifiée par le lecteur.
(Voir la section signalétique du produit)

Raccorder la résistance de freinage et de 1'unité de freinage sur les bornes assignées.

Ne pas brancher une résistance de freinage directement sur les bornes CC P (+) et N (-), sinon
risque d'incendie.

Utilisez des recommandations de la jauge de fil et les spécifications de couple. (Voir Wire Gauge
et la section de spécification de couple) °

Ne jamais brancher 1'alimentation d'entrée aux bornes onduleur de sortie U/T1, V/T2, W/T3.

Ne pas brancher un contacteur ou interrupteur en série avec le variateur et le moteur.

Ne branchez pas un facteur condensateur de correction de puissance ou suppresseur de tension a
la sortie du variateur °

S'assurer que l'interférence générée par l'entrainement et le moteur n'a pas d'incidence sur les
périphériques.

8.3 Avant l'opération

A Avertissement

>
>

Assurez-vous que la capacité du disque correspond aux paramétres de notation avant d'alimenter.
Réduire le paramétre de la fréquence porteuse si le cable du variateur au moteur est supérieure a
80 p1 (25 m). Un courant de haute fréquence peut étre générée par la capacité parasite entre les
cables et entrainer un déclenchement de surintensité du variateur, une augmentation du courant ou
d'une lecture actuelle inexactes.

Veillez & installer tous les couvercles avant de l'allumer. Ne retirez pas les capots pendant que
l'alimentation du lecteur est allumé, un choc électrique peut se produire autrement.

Ne pas actionner d'interrupteurs avec les mains mouillées, un choc électrique pourrait survenir
autrement.

Ne touchez pas les bornes d'entrainement lorsqu'il est alimenté, méme si le lecteur est arrété, un
choc électrique pourrait survenir autrement.
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8.4 Configuration Paramétre
& Attention

>
>

Ne branchez pas une charge pour le moteur tout en effectuant un auto-tune.
Assurez-vous que le moteur peut fonctionner librement et il y a suffisamment d'espace autour du
moteur lors de I'exécution d'un auto-tune rotation.

8.5 Opération

A Avertissement

>

>

Veillez & installer tous les couvercles avant de l'allumer. Ne retirez pas les capots pendant que
l'alimentation du lecteur est allumé, un choc électrique peut se produire autrement.

Ne pas brancher ou débrancher le moteur pendant le fonctionnement. Le variateur pourrai se
déclencher et ainsi endommager le lecteur.

Les opérations peuvent commencer soudainement si une alarme ou un défaut est réarmé avec un
ordre de marche active. Assurez-vous qu'un ordre de marche est actif lors de la réinitialisation de
l'alarme ou de défaut, autrement des accidents peuvent se produire.

Ne pas actionner d'interrupteurs avec les mains mouillées, un choc électrique pourrait survenir .
Un interrupteur d'urgence externe indépendant est fourni, qui s'arréte en urgence vers le bas la
sortie de 1'onduleur en cas de danger.

Si le redémarrage automatique aprés une récupération d'énergie est activée, le variateur démarrera
automatiquement aprés le rétablissement du courant.

Assurez-vous qu'll est sir de faire fonctionner le variateur et le moteur avant d'effectuer un auto-
tune rotation.

Ne touchez pas les bornes d'entrainement lorsqu'il est alimenté méme si 1" onduleur s'est arrété,
un choc électrique pourrait survenir .

Ne pas controler les signaux sur les circuits pendant que le lecteur est en marche.

Apres la mise hors tension, le ventilateur de refroidissement peut continuer a fonctionner pendant
un certain temps.

A Attention

>

Ne touchez pas les composants générant de la chaleur tels que radiateurs et des résistances de
freinage. &

Vérifiez soigneusement la performance du moteur ou de la machine avant d'utiliser a grande vitesse,
sous peine de blessure.

Notez les réglages des paramétres 1iés a 1'unité de freinage lorsque applicable.

Ne pas utiliser la fonction de freinage d'entrainement pour un maintien mécanique, sous peine de
blessure.

Ne pas controler les signaux sur les circuits pendant que le lecteur est en marche.

8.6 Entretien, Inspection et remplacement

A Avertissement

>

Attendre un minimum de 5 minutes aprés que 1'alimentation a été débranchée avant de commencer
une inspection. Vérifiez également que le voyant de charge est éteint et que la tension du bus cc a
chuté au-dessous de 25Vdc.

Ne jamais toucher les bornes a haute tension dans le lecteur.

Assurez-vous que l'alimentation du lecteur est débranché avant de démonter le lecteur.

Seul le personnel autorisé peuvent faire 1'entretien, I'inspection et les opérations de remplacement.
(Enlevez les bijoux en métal tels que les montres et les bagues et utiliser des outils 1solés.)

A Attention

>

Le variateur peut étre utilisé dans un environnement avec une gamme de température allant de 14 °
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104 ° F (10-40 ° C) et I'humidité relative de 95% sans condensation.
»  Le variateur doit étre utilisé dans un environnement sans poussiére, gaz, vapeur et humidité.

8.7 Mise au rebut du variateur

A Attention
>

jeter cet appareil avec soin comme un déchet industriel et selon les réglementations locales
nécessaires.
»  Les condensateurs du circuit principal d'entrainement et circuits imprimés sont considérés comme
des déchets dangereux et ne doivent pas étre brilés.
»  Le bofitier en plastique et certaines pieces du lecteur, comme le couvercle supérieur, libéreront des
gaz nocifs en cas de combustion.
Les équipements contenant des composants électriques ne doivent pas étre éliminés avec les
ordures ménageres. 11 doit étre collecté séparément avec les déchets électriques et €lectroniques

conformément a la législation locale en vigueur.
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Product Documentation Appendix

Name and Content of Hazardous Substances in the Product

Hazardous Substances or Elements

Mercury Cadmium Hexavalent . .
Component Name Iée?g andngs and Its and Its Chromium Pog?rﬁn:nlated g?libgorlrl]l; ?lterd
© (gg;l s Compounds | Compounds | Compounds (];’P?B})/ s P (}iByDE) ers
(Hg) (Cd (Cr(VD)
. Electronic Parts X o o (0] (0] o
Electronic ,
Components Electromagnetic o 0 X 0 0 0
contactor
Display O O O O o O
Terminals X (0] 0] (6] [6) O
Wires and Conductors o O 0] O o O
Cables Insulation o 0 0 0 o 0
Components
Conductive Copper
Mechanical Columns, Fans, X o o O o
Parts Thermostats
Others (0] O 0 O (0] 0

This table is compiled in accordance with the provisions of SJ/T 11364.
O: Indicates that the content of the toxic or hazardous substance in all homogeneous materials of the component is below the
limit requirements set forth in GB/T 26572.
X: Indicates that the content of the toxic or hazardous substance in at least one of the homogeneous materials of the
component exceeds the limit requirements set forth in GB/T 26572.
Definition of Component Categories in Major Components:

Electronic Components — Includes electronic elements, soldered printed circuit boards, etc.

Display — Includes display units, electronic components, or touchscreens.
Wires and Cables — Includes terminals, connectors, shielding wires, sheaths, and electronic parts.
Mechanical Parts — Refers to all parts excluding those already defined as electronic components, displays, and wires/cables.

Explanation of Environmental Protection Use Period (EPUP):
Within the environmental protection use period, this product will not release or leak hazardous substances under normal usage,
nor will it pose health risks to consumers. It can be used with confidence.
TECO guarantees an EPUP of 10 years for this product. The “environmental protection use period” is valid only when the

product is used under the conditions specified in this manual. Y

Disclaimer: The information provided by TECO regarding the content of substances in its products represents TECO’s
knowledge and understanding of the product at the time such information is provided. TECO’s knowledge and understanding
are based on information provided by third-party suppliers, and TECO makes no representations or warranties as to the
accuracy of such third-party information. TECO may not have conducted destructive testing or chemical analysis on the
materials or chemicals used. The use of the above products and TECO?s related responsibilities shall be governed by the
Company’s standard contractual terms and conditions.
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Manufacturer’s Statement for E710 series T E co

E710 efficiency according to IEC/EN 61800-9-2

Drive models: E710 series, please refer to the table below for the model list

Efficiency class: IE2

Nominal voltage: Please refer to the tabel below
Nominal frequency: 50Hz

Motor control: V/f, V/f+PG, SLV, SLV2, SV, PMSV, PMSLV
Nominal current: Please refer to the table below
Nominal apparent power: Please refer to the table below
Maximum operating temperature:

40°C with dustproof sticker
50°C without dustproof sticker

40°C for side-by-side installation

CDM losses and efficiency (calculated with default settings)
point: As the picture right

CDM relative
Torque producing current %

100 icom ( 0 ,100) ! GCDM {50,100) 4 I Dcom (100,100)

0COM (90,100)

oM ( 0 s0

coMm (50,50) I O com 190.50)

25 QCDM (0 ,25) 0CDM (50,25)

b

CDM relative
Motor stator frequency %

@cw (0.0)Standby

)

| B

25 % 100

Manufacturer: TECO Electric & Machinery CO., LTD. - 10F, No.3-1, Park St., Nan-Kang, Taipei, 115603, Taiwan
EU contact: MOTOVARIO S.p.A - Via Quattro Passi 1/3 - 41043 - Formigine (MO) - ITALY. MOTOVARIO EORI number: IT02569681204
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CDM losses and efficiency table

4] [5] (5] (3] [ (5] (2] [4] (] (i1}

\rodul rame | Nominal Nominal :;;;::'t oM 7| CDM(24.25) | CDM(24.50) | CDM (24.100) | CDM(50.25) | CDM(50,50) | CDM (50,100) [ CDM (90,50) | CDM (90.100) | CDM (100,100)

voltage(v) | Current(a) vy Lose  |PLosstW)[ n(&) [plossW)[ n(&) [plosstW)| ne%) |[plosstW)| ne%) |pLloss)| ne%) |ploss)| ne%) |pLossW)| ne) p Loss(W)| (%)
E710-401-13 380 2.8 17 9.0 2. 792 [ 270 [ 870 [ 323 Jor2 [ 250 [ 887 | 276 [ 932 [ 336 [osa [ 286 | 060 6.4 | 97.5
E710-402-13 380 4.8 2.9 9.0 300 [ 829 [ 341 [89.2 [ 436 | 923 |30 o090 [ 350 o944 | 458 | 960 | 371 | 96.6 S| 97.7
E710-403-H3 380 7.5 4.0 9.0 3.5 | 851 [ 386 [ 906 | s0.6 | 931 | 342 |21 [3909 [os1 | 532 |94 | a2 | 97.0 9.8 | 98.0
E710-405-13 380 11 7.0 9.0 5.1 | 87.4 | 53.0 [92.0 [ 715 [ 910 [as1 [ 934 | 550 [oss | 756 | 969 | 587 | 97.5 86.0 | 98.2
E710-408-13 380 17 9.9 9.0 8.4 | 903 611 [ 935 984 [ 947 [ 505 | 049 [656 965 1108 [97.0 [ 757 [977 119.2 | 98.0
E710-410-13 380 25 13.3 9.0 63.3 | 903 | 811 [ 934 [132.0 [ 945 |66t | o049 [87.3 | 965 |148.7 [97.0 |101.2 [ 977 2010 | 97.9
E710-415-13 380 24 15.8 9.0 88.47 | 90.43 [114.48 | 93.38 [194.04 [94.32 [91.43 [95.01 [120.81 [96.53 [209.91 |96.97 [133.02 | 97.85 252.29 | 98.16
E710-420-13 380 31 20.4 9.0 [105.89 [91.07 [138.09 [93.79 [234.27 [94.67 [109.77 [95.35 [146.51 [96.74 [256.12 [97.13 [1s4.60 |07.94 322.67 | 98.17
E710-425-13 380 39 25.7 9.0 |120.55 [91.85 [160.40 | 94.24 [284.12 [94.85 |126.95 [95.71 [173.91 |96.92 [317.26 |97.17 [199.54 [ 95.01 101,13 | 98.18
E710-430-13 380 45 29.6 9.0 [134.65 [92.09 [177.63 [ 91.46 [307.27 | 95.16 [140.31 |95.88 |189.59 |97.08 |336.66 | 97.40 |213.57 | 98.15 119.87 | 98.36
E710-2P5-H3 220 2.7 1.0 6.0 2.9 [ 759 [ 223 [s26 [25.0 [ 882 | 223 |65 [ 230 [oos | 263 | 937 | 244 | 942 9.6 | 96.3
E710-201-13 220 4.2 17 6.0 2.6 [ 797 [ 27.8 [ 87.0 [ 355 907 [ 252 | 8890 | 202 |93.0 | 383 |95.0 | 319 | 957 16.3 | 96.9
E710-202-13 220 5.5 2.9 6.0 303 [ 833 [353 [89.2 [47.2 920 [ 313 o910 [ 375 |42 | 522 |ose | 424 | 983 67.3 | 97.1
E710-203-13 220 9 4.0 9.0 10.3 [ 816 [ 474 | 900 614 [ 925 [a19 o171 [s08 [916 | 722 [958 | 585 | 965 96.3 | 97.2
E710-205-13 220 13 6.7 9.0 s0.8 | 871 [ 611 o916 [ 819 935 | 530 931 [654 o955 | o0 |oes | 137 | 97, 117.4 | 97.8
E710-208-13 220 17 9.9 9.0 s§.1 | 897 [ 754 928 [127.8 | 938 [e11 | eas 821 [96.1 |64 | 96,5 | 97.5 | 974 97.5
E710-210-13 220 33 12.6 9.0 72.05 [90.23 [93.10 [93.25 |160.59 [94.11 [76.04 |94.80 [102.19 [96.32 |186.11 [96.63 [123.28 |97.51 97,54
E710-215-13 220 47 17.9 9.0 [100.03 [90.45 [135.37 [93.12 [247.21 | 93.66 [108.70 [04.78 [154.78 [96.10 [300.15 [9s.21 198,24 [97.10 97.02
E710-220-13 220 60 22.9 9.0 [114.35 [91.37 [152.39 | 93.88 [271.03 | 94.51 [121.85 [95.30 |168.49 |96.66 |311.65 |96.80 |201.19 |97.76 97.85
E710-2P5-H1 220 2.8 1.0 6.0 2.0 | 758 [ 224 [ 825 [ 253 |81 | 227 |63 | 236 | 903 | 276 | 934 | 26.3 | 938 . 95.7
E710-201-H1 220 4.8 17 6.0 2.7 [ 797 [ 280 [87.0 [36.0 [oos | 256 | 887 3000 928 |08 | 947 | 349 | 953 5. 96.2
E710-202-H1 220 7.5 2.9 9.0 33.6 | 818 | 38.8 | 883 [ 514 913 [ 350 o000 [423 935 | 59.5 [95.0 | 505 [956 86.1 | 96.3
E710-203-H1 220 11 4.0 9.0 0.7 [ 845 [ 183 [ 899 [66.6 [ 923 [ 433 o1 |54 |43 |05 | 954 | 685 | 959 127.4 | 96.3
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Compliance with the EU Machinery Directive — Functional Safety

Safe Torque off function may not be an appropriate method for stopping your machine.
Activating this function will result in no output voltage to the Motor hence motor will
coast down to stop under the influence of the load inertia.

Any misuse of safety function could lead to personal injury or death, property damage, or
economic loss. To ensure that the system complies fully with requirement of safety, make a
system-level risk assessment. TECO Electric Co. cannot assume responsibility for any
system to comply with safety directive.

CAUTION
The information of this manual is merely a guide for properinstallation.
TECO Electric Co. cannot assume responsibility for the compliance or the noncompliance
to any code, national, local or otherwise for the proper installation of this equipment. A
hazard of personal injury and/or equipment damage exists if codes are ignored during
installation.

To avoid an electric shock hazard, verify that the voltage on the bus capacitors has
discharged before performing any work on the drive. Measure the DC bus voltage at the
P(+) and N(-) terminals or test points (refer to your drive’ s User Manual for locations and
discharging time). The voltage must be zero.

To avoid an electric shock hazard, disconnect/isolate power to the drive and verify to ensure
that the voltage is zero before performing any work on the motor (refer to your drive’ s
User Manual for discharging time).

CAUTION
In order to maintain the pollution degree 2 the devices shall be mounted in a cabinet of
IP 54 type .or pollution controlled environment.

CAUTION
Ensure that the external safety relay unit and the E710 drive are mounted close to

each other all interconnection wiring is as short as possible and protected against
open and short circuit faults. Refer EN/ISO13849-1.

CAUTION
To avoid systematic faults, a test even for faulty demands of the safety function has
to be performed in order to check the correct function of the monitor signal. This
test shall be carried out at system installation, any software changes,
parameterization changes, and/or at least once peryear. Refer to “Chapter 5
Troubleshooting and Fault Diagnostics” .
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1. Introduction

This document describes the main design specification of the E710 Safe Torque Off (STO) and
the requirements for its installation and integration within safety related applications.

The correct Installation and integration of the E710 STO is the responsibility of the Installer
and it is expected that the installer follows the safety guide and is a trained technician and
experienced in the design of safety systems.

E710 STO (Safe Torque Off) The product circuit and function are designed with reference to

the relevant standards:

o Safety Integrated category SIL2 according to EN/IEC 62061, IEC 61508, EN61800-5-2

e Performance level. Category 3/ PI(d). According to EN/ISO 13849-1 Stop category 0.
According to EN60204-1

2. Safety-Related Standard
2.1 Directives

Adjustable Speed Electrical Power Drive Systems.

IEC/EN 61800- 5-2 Part 5-2: Safety Requirements — Functional

Safety of Machinery — Safety-related parts of control systems.

EN 1SO 13849-1 Part 1: General Principles for Design

Functional Safety of Electrical/Electronic/Programmable Electronic

IEC 61508~ 1~7 Safety-related systems

Safety of Machinery — Functional safety of safety-related electrical,
IEC 62061 : :

electronic and programmable electronic control systems
EN 60204-1 Safety of machinery - Electrical equipment of machines. General

requirements.

2.2 Installation Environment
E710 safety stop function should only be used under the following condition
and environment.

[tem Condition

o . -20°C~50°C inside distributor (without dust cover)
Temperature| Operation | 5nec_400C inside distributor (with dust cover)

range Storage -20°Cto +70°C
Ambient humidity ~ [95%RH maximum (non-condensing)
10Hz=f<57Hz : £0.075mm Amplitude ;

Vibration 57Hz<f<150Hz : 1.0G Acceleration:

(Compliance with IEC 60068-2-6)
Altitude maximum 1000m above sea level

Indoors (without corrosive gas, flammable gas, oil mist, dust and
Atmosphere dirt etc)
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[tem Condition

Over voltage category |ll or less

Pollution dearee Il or less
Mounting wall mounting / vertical orientation

3. Product Information

3.1 Product models & range
e 220V three phase. IP20 3.7~ 5.5KW (5 ~ 8Hp) without built-in filter
e 220V single /three phase. IP20 0.4 ~ 2.2KW (0.5 ~ 3Hp) without built-in filter
e 220V single phase. I1P20 0.4 ~ 2.2KW (0.5 ~ 3Hp) with built-in filter
e 440V three phase. 1P20 0.75 ~ 7.5KW (1 ~ 10Hp) with built-in filter
e 440V three phase. P20 0.75 ~ 7.5KW (1 ~ 10Hp) without built-in filter
* Please refer to Chapter 2 in the front of the installation manual for detail.

3.2 Product Identification

I
¥

E710-401-H3EF
= =

o Noise filter- (RFI):+
E710 series F- Built-in- EMC filter+!

Blank: None, w/o filter+

Input-voltage:+ =%

2:220V
4:-440Ve <«
E: Basic
> S:-Standard«
Maximum- applicable-motor- capacity:+

P5: 0.5HP«
01: 1HP: Producttype:= 4 —_— Pou-fer-jnput:-' _
02: 2HP H:-Standard-type (LED keypad)« 1:-Single-phase- mput

Blank:-None Keypad« 3: Three-phase-input+

[ Blank:-Single/three-phase- shared«

30:----- 30HP

ol
*The-basic'model-is-2P5/201/401/402«
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3.3 Model Identification

A B - CDE - FG — HIJ - KLMN
A : Product G : Phase
1 : Inverter 0 : Single/Three phase
2 : SERVO 1 : Single phase
3 . PLC 3 : Three phase
B : UL Category H-J : O/P Current (FLA) M: STO Function
0 : UL Recognized 2P7 : 2.7 (A) 0 = without STO Function
1 : UL Listed 4P2 : 4.2 (A) 1 = with STO Function
5P5 : 5.5 (A) T = with STO Third Party
7P5 : 7.5 (A) Certification
009 : 9.0 (A)
C-E : Serial number . N: Option (default Blank)
001-999 (701=E710) B = without KEYPAD
F : Standard voltage K : Filter Function.
2 1 200-240V 0 = without Filter Function
4 : 380-480V 3 = with Filter Function
L : Enclosure Function
0 =1P20 Open type
N = with conduit boxes
(NEMA1)
1 = with conduit boxes UL
typel

4. Safety Stop / Safe Torque Off. (STO).

E710 STO is a functional safety feature that complies with the safety functions in adjustable
speed drives according to IEC 61800-5-2 ( type A safety component) and when put in use
within a safety control system according to the required safety standards will provide safe
Torque off (no output voltage) and Prevents an unintentional restart.

STO Activated

¥

IGBT outputs are shut down

¥

Motor Speed Coasts to zero
Stop Category 0 to EN60204-1

\’t

Safe tgrque Off
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A Caution

e The STO Function by itself is not an Emergency Stop and may be used as part of an
Emergency Stop control system but all relevant standards must be consulted.

e Decision to use STO in a control system must be based on risk assessment, refer to the
relevant standards EN/IEC 62061or EN/ISO 13849-1.

e Inapplication of STO due to the coast to stop function take into consideration the
stopping time of the driven load.

e For further information on STO refer to EN61800-5-2 and for stop categories refer to
EN60204-1

5. Electromechanical and Safety integrated interface Comparison

Diagrams below show simple Inverter drive configurations for comparison between safe stop
interfaces using electromechanical and Safety integrated type solutions.

Electromechanical. Without STO function
No SIL. Stop Category 0

4 )
Emergency stop f

Safety Interlocks
\_ ) k Contactor Inverte

Electromechanical. Without STO function
SIL 2. Stop Category 0

il ) f Contactor

Emergency stop+ l

Safety Interlocks¢ 1 nt |
- RO ) \ Inverter . Motor )
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Integrated STO FUNCTION
SIL 2. Stop Category 0

2 N

Emergency stop

Safety Interlocks Y Safety Relay
\_ »

\ Motor )

6. Terminal designation & interface
6.1 Power & Control terminals.
Frame 1. Terminal layout is shown as a typical example.

TM2
Control terminals.
Framel E710

™1
Power ‘ l@l@l@ﬂl@l
terminals - elelelee) -

Ground Terminals

6.2 Control terminals & wiring

‘R1A‘R1B‘R1CH A | B SGND‘ F1 ‘SG F2

+1DV‘GND‘ All ‘Aﬂ |A01 |A02 GND‘

‘RS485| ‘2.w| 81 | 82 ‘ |sa ‘sr ‘24\.'6‘[)01 |D02|DOG

Safety Terminals. F1 / F2 & SG (Common).
Remove the jumper link for external interface
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Table 1: Safety related terminals

Terminal

Syl Description Rating
The function status of F1-SG terminal.
Open: In safety stop mode. .
F1 :
Short: Non-safety stop mode. Input resistance : 4.22kQ)
For function status of F2-SG terminal Input Current : 5 to 6.5 mA
- Open: In safety stop mode. Input Voltage : 21.6 to 264V
Short: Non-safety stop mode.
SG Common terminal for F1, F2 terminals.

6.3 External 24Vdc supply (Connection option).

‘R1A‘R1B‘R1EH A ‘ B SGND‘ F1 ‘SG F2

‘RS435‘ ‘zw ‘ s1 | 52

A

+10V ‘ GND ‘ All ‘ Al2 ‘AO1 ‘ADE GND ‘

‘ 56 ‘ 37 ‘24%'{3‘ Do ‘mz ‘DDG

External power Supply
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7. Safety Input logic & Status
TECO E710 safety stop function prevents a drive from supplying rotational energy to motors.
Dual safety channels “F1" and “F2" cut off the gate-drive power for IGBT to turn off.

Diagram below shows the basic block diagram design of the safety and interface for the safety
inputs.

External
Safety
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Figure 1: E710 safety stop function diagram

The safety stop function does not isolate electrically between drive and motor. To avoid
an electric shock hazard, disconnect/isolate power to the drive and verify to ensure that

the voltage is zerobefore performing any work on the motor (refer to your drive’ s User
Manual for discharging time).

Directives

TECO E710 safety stop function refer to the following directives and categories :

>

>
>
>
>

ISO13849-1 : 2008 Category 3/PLd
IEC62061 : 2005
IEC61800-5-2 : 2007
IEC61508 SIL2
IEC60204-1 : 2006 Stop category 0
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The misuse of safety function leads to personal injury or death, property damage, or
economic loss. To ensure that the system complies fully with requirement of safety, make a
system-level risk assessment. TECO Electric Co. cannot assume responsibility for any system
to comply with safety directive.

8. Installation and wiring

CAUTION
The following information is merely a guide for proper installation.

TECO Electric & Machinery Co. cannot assume responsibility for the compliance or the
noncompliance to any code, national, local or otherwise for the proper installation of this
equipment. A hazard of personal injury and/or equipment damage exists if codes are
ignored during installation.

CAUTION
Ensure the safety relay unit and the E710 unit is mounted closely in open type and all

interconnection wiring is short and protected against open and short circuit faults. Refer
EN/ISO13849-1.

Installation

TECO E710 safety stop function should be used under following condition and environment.
CAUTION

In order to meet safety stop, an approved safety relay unit to ISO13849-1 safety category 3.
In addition, all other components with in the safety stop loop shall be ‘safety approved’

types.

To avoid an electric shock hazard, insert the magnetic contactor (MC) between power
source and drive. Open the contact of MC and keep away from drive for discharging time
(refer to your drive’ s User Manualfor information) before performing any work on the
drive. And verify that the voltage on the bus capacitors has discharged before Measure the
DC bus voltage at the P(+) and N(-) terminals or test points. (Refer to your drive’ s User
Manualfor locations). The voltage must be zero.

Wiring
The safety related terminals are described in Table 1 & Figure 1.
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9. Safety Input Status

Table below shows the logic level status for external safety interface, internal circuit and drive

output.
Table 2 Truth table of Safety relatedsignals
+24VDC | External Safety o _ Safety |Drive Output Status
Internal safety circuit logic o Motor
Power Input Status Circuit | OFF = Safe State status
supply F1-SG F2-SG | S1’ S2' S17 | S2” Failure | ON= Enabled
OFF - - - - - - - OFF Stop
OFF OFF L L H H Detected OFF Stop
ON OFF ON L H H L Detected OFF Stop
ON OFF H L L H | Detected OFF Stop
ON ON H H L L - ON Run

® The response time from safety stop signal input to drive shutoff is faster than 8ms.

® Hold the ON or OFF status for 1ms or longer to input signal to terminal F1 or F2.

® Signal input shorter than 1ms is not recognized.

® About the electric ratings of terminals, please refer to Chapter 3 in the front of the
installation manual for detail.

Diagnostic

Safety stop function protection mechanisms :

Safety stop terminal (F1-F2-SG)contact short wire, Disable safety stop mode, Motor

running ;

1. When F1-SG open and F2-SG short, at this time, protection signal will cut off driver
unit enable pin, IGBT none PWM signal, motor free run;

2. Otherwise, When F1-SG short and F2-SG open, at this time, protection signal will cut
off driver unit input power, IGBT none PWM signal, motor free run;

Self-diagnostic test

E710 does the self-diagnostic test on the power-ON.

If E710 output alarm at power-ON, please take the action described in  “Diagnostic”
at above.
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Test procedure for functionality

As depicted "ATTENTION" in above, the test for the

functionality is important. Please do the test following procedure.

(1) Please make each state of F1-SG and F2-SG depicted at Table 2.

(2) If there is any different state from Table 2, E710 has some malfunction.

(3) If there is no different state from Table 2, check the systematic performance,
such as, press the Emergency switch, press the start/restart button at the failure
detected (RUN-SE opened), and so on.

(4) Finally clear the error record of the E710 (see the user manual how to clear the

errorrecord).
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10. Safety design and specifications

STO design main requirements

Safety Function Requirement Specification SIL2

Initiating devices

User connected sensor or other safety devices

Hazard Rotation of the motor (To be derived from hazard assessment)
Consequence Human harm or damage to machinery.
Safe State PWM removed, therefore No Voltage output from the drive.

Required Action

Detect Safe input signals and remove PWM signal.

Response Time

8ms (from STO input signal detection to the final action of
STO)

Target SIL SIL = 2, PL d, category 3

Demand Rate High demand rate

Mode of ]

Operation Continuous

PFHD The PFHD of STO function shall be less than 0.5* 10-6

MTBF The MTBF of drive system shall be more than 100,000 hours
Trip Mode De-energize to trip

MTTR No more than 4 hours (No field repair, only change new board)

Abbreviations:

Parameter Value
PFDAVG 2.58x107
PFHD 1.18x1078
PL d
MTBF 8,096 years
DCave 84%

SIL Safety Integrated Level

PFHD Probability of Dangerous failure Per hour
MTBF Mean Time Between Failures

MTTR Mean Time to Repair. ( hour)
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