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Preface
Document Overview

The CM680 series inverter is a low-voltage high-performance engineering inverter that supports
the control of three-phase AC permanent magnet synchronous motors, asynchronous motors, and
synchronous reluctance motors. The inverter employs advanced vector control technology, providing
high torque output at low speeds, excellent dynamic characteristics, and strong overload capability. It
features user-programmable functions, background software monitoring, communication bus
functionality, and support for various encoder types, offering rich and powerful combined functions

with stable performance.

This manual introduces detailed content on product functionality, communication, fault codes,

function codes, and more.

More Information

Document Name

Content Summary

CM680 Series General Purpose|
Inverters

Quick Installation
ICommissioning Manual

and|

Introduces detailed content on product installation, wiring, commissioning,
troubleshooting, function codes, fault codes, etc.

CM680 Series General Purpose|
Inverters
Hardware Manual

Introduces the system composition, technical specifications, components,
dimensions, optional accessories (installation accessories, cables, peripheral
electrical components), expansion cards, as well as daily maintenance and care|
guidelines, compliance certifications, and standards related to the product.

CM680 Series General Purpose|
Inverters
Installation Manual

Introduces the installation dimensions, space design, detailed installation
steps, wiring requirements, cabling requirements, installation requirements for|
optional accessories, and common EMC problem resolution suggestions, among
other detailed content.

CM680 Series General Purpose|
Inverters
Communication Manual

This section provides a detailed introduction to the communication
expansion card of the product, including its overview, composition, dimensions,|
installation, electrical connections, communication parameter configuration, fault
codes, etc.

Version Change Record

Revision Date Release Version Change Content

2023-12 Ver 1.0 First release of the manual.

2024-05 Ver 1.1 Addition and modification of some software function
codes.

2024-09 Ver 1.2 Addition and modification of some software function
codes.

About Obtaining the Manual

This manual is not shipped with the product. If you need to obtain the electronic PDF version, you
can do so through the following methods:

Log in to the official website of Changsha Riye Electric (www.cssunye.com), go to the “Download
Center,” search for keywords, and download.
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1 Parameter Overview
Function Code Symbol Explanation as Follows:
“3%”: Indicates that the inverter parameter can be modified during both stop and operation
“¥”: Indicates that the inverter parameter cannot be modified while in operation
“o0”: Indicates that the parameter is a manufacturer's parameter and cannot be changed by the user

“e”: Indicates the actual detection value of the inverter or the manufacturer's fixed value, which
cannot be changed

The communication addresses in the function parameter table are written in hexadecimal.

Comm
Functi Ch unicati
on Name Content Default Value ang on
Code e Addres
s
F0 Group - Basic Function Group
Model ~ Number:  Input
F0-00 Model Number Voltage,  Power, Input Model Confirmation . 0000
Voltage Phases
F0-01 Light/Heavy Load 1: Heavy Load 1 * | o001
Selection
0.00A~655.35A
F0-02 Rated Current (93kW and below) Model Confirmation . 0002

0.0A~6553.5A
(110kW and above)

0: Speed Mode
1: Point-to-Point Mode
F0-03 Control Mode 2: Torque Mode 0 * 0003

3: Homing Mode

0: V/F Control

2: VVC Voltage Vector
Control

3: Induction Motor
F0-04 Speed Mode Selection Closed-loop Control 0 * 0004
4: Permanent Magnet Motor
Closed-loop Control

6: SVC Open-loop Vector
Control

0: Digital Operator
1: External Terminal Input
2: RS485 Communication

Run Command Source Input
F0-05 Selection 3: CANopen Input 0 * 0005
4: Reserved
5:  Communication Card
Input
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Functi
on
Code

Name

Content

Default Value

Ch
ang

Comm
unicati
on
Addres
s

F0-06

Frequency Source
Selection

0: Digital Operator

1: RS485 Communication

2: Analog Input

3: External Up/Down Input
4: Pulse Input Without
Direction
5:  Pulse
Direction
6: CANopen Input
7: Reserved

8:  Communication
Input

9: PID

10: Digital
Multi-Speed
11: Simple PLC

Input  With

Card

Terminal

0006

F0-07

Auxiliary Frequency
Source

0: Disabled

1: Digital Operator

2: RS485 Communication
3: Analog Input

4: External Up/Down Input
5: Pulse Input

6: CANopen Input

7: Reserved

8:  Communication
Input

Card

0007

F0-08

Frequency Source
Superposition Selection

0: Main Freq + Aux Freq
1: Main Freq - Aux Freq
2: Aux Freq - Main Freq
3: Auxiliary Frequency

0008

F0-09

Forward/Reverse
Prohibited Selection

0: Forward/Reverse Enabled
1: Reverse Prohibited
2: Forward Prohibited

0

0009

FO-10

Upper Limit Frequency

0.00Hz~599.00Hz

599.00Hz

000A

FO-11

Lower Limit Frequency

0.00Hz~599.00Hz

0.00Hz

000B

F0-12

Speed curve time unit

0: Acceleration/deceleration
unit is 0.01s

1: Acceleration/deceleration
unit is 0.1s

000C

FO-13

Acceleration time 1

0.00s~600.00s

Model Confirmation

000D

FO-14

Deceleration time 1

0.00s~600.00s

Model Confirmation

000E

FO-15

Carrier frequency

2kHz~15kHz

6kHz

000F

FO-16

Reduced Carrier Method

0: Reduce carrier based on
current temperature

1: Fixed carrier and limit
current

2: Same as setting 0

0010

FO-17

High-speed Machine Mode

0~65535

0011

FO-18

Parameter Management
Settings

0: No Function

1: Parameter
Protection

5: Reset kWH Display to
Zero

7: Reset CAN Slave

9: Reset to 50Hz Factory
Values

Write

0012

F0-19

Keyboard Set Frequency

0.00~599.00

50.00Hz

0013
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Comm
Functi Ch unicati
on Name Content Default Value ang on
Code e Addres
s
F1 Group - Start/Stop Control Parameters
0: No Action
1: Track from Maximum
Frequency
F1-00 Startup Speed Tracking 2: Track Frequency at 0 bAe 0100
Startup
3: Track from Minimum
Frequency
0: Do Not Perform Initial
Initial Positi Angle Identification
F1-01 ” e oth g 1: Attraction Method 0 * 0101
entitication Metho 3: Pulse Injection Method 1
4: Pulse Injection Method 2
0: Stop Operation
F1-02 | Abnormal Restart Method | - Ctrent Speed Tracking 0 % | o102
2:  Minimum Frequency
Tracking
Fi-03 | Speed Tracking Maximum |50 5500, 100% * 0103
Current
F1-04 Voltage Increase Rate 1%~200% 100% * 0104
F1-05 Start Frequency 0.00Hz~599.00Hz 0.50Hz * 0105
F1-06 Startup Hold Time 0.00s~600.00s 0.00s o 0106
F1-07 Startup Hold Frequency 0.00Hz~599.00Hz 0.00Hz Y 0107
F1-08 Braking Current Level 0%~100% 0% o 0108
F1-09 Startup Braking Time 0.0s~60.0s 0.0s * 0109
FI-10 D€ Braking Ratio 0~65535 2000 % | ol0A
Coefticient
FI-11 DC Braking Integral 0~65535 100 % | oioB
Coefticient
. 0: Deceleration Stop
F1-12 Stopping Method 1 Free Stop 0 * 010C
0: Deceleration Method 0
F1-13 Deceleration Method 1: Deceleration Method 1 0 * 010D
2: Deceleration Method 2
F1-15 1-4 Segment 0.00Hz~599.00Hz 0.00Hz bAe 010F
Fl-16 S Acceleration Time 1 0.00s~25.00s 0.20s A 0110
F1-17 S Acceleration Time 2 0.00s~25.00s 0.20s A 0111
F1-18 S Deceleration Time 1 0.00s~25.00s 0.20s bAe 0112
F1-19 S Deceleration Time 2 0.00s~25.00s 0.20s bAe 0113
0: Linear Acceleration and
Deceleration
1: Automatic Acceleration
and Linear Deceleration
Automatic Accelerati 2: Linear Acceleration and
F1-20 HIomatic ACCe Eration - A tomatic Deceleration 0 * 0114
and Deceleration Selection . .
3: Automatic Acceleration
and Deceleration
4: Automatic Acceleration
and Deceleration
Suppression
Fl-21 Automatic Acceleration 0~65535 20 % o115

and Deceleration Kp
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Comm
Functi Ch unicati
on Name Content Default Value ang on
Code e Addres
s
plp | Automatic Acceleration |, 550 45 535 0.400 % | o116
and Deceleration Ki
0: Free Stop
1:  According to First
Deceleration Time
2: According to Second
Deceleration Time
Abnormal Shutdown 3: According to Third
F1-23 Method Deceleration Time 0 * onz
4: According to Fourth
Deceleration Time
5: According to System
Deceleration Time
6: Automatic Deceleration
F1-24 Braking Time 0.0s~60.0s 0.0s * 0118
F1-25 Braking Start Frequency 0.00Hz~599.00Hz 0.00Hz * 0119
F1-26 Stop Holding Time 0.00s~600.00s 0.00s bAe O011A
F1-27 Parking Hold Frequency 0.00Hz~599.00Hz 0.00Hz Y 011B
F1-28 Speed Tracking 0~65535 50 % | ouc
Demagnetization Time
0: Stop Operation
Instant Power Failure 1: Current Speed Tracking
F1-29 Restart Method 2:  Minimum Frequency 0 * 01D
Tracking
F30 | Allowed Power Failure 1 6 50 o 2.08 x | ouE
Time
F1-31 Base Blockade 0.0s~5.0 0.55 O11F
Interruption Time
F1-32 dEb recovery threshold 0.0~200.0 40.0 * 0120
F1-33 dEb action bias threshold 0.0~200.0 40.0 bAe 0121
0: No Action
F1-34 dEb deceleration selection 1: Enable, no recovery 0 * 0122
2: Enable, recovery
F1-35 dEDb recovery time 0.0s~25.0s 3.0s * 0123
F1-36 PM Voltage Pulse Width 0.0ms~3.0ms 1.0ms bAe 0124
F1-37 Reserved 0~65535 0 bAe 0125
F1-38 Reserved 0~65535 0 ¥ 0126
F1-39 Reserved 0~65535 0 ¥ 0127
F1-40 Reserved 0~65535 0 bAe 0128
Fl-41 Flux Zero Position 0.0~60.0s 20 % | o129
Alignment Time
0:Follow Current Frequency
F1-42 Stop Frequency Mode Command 0 Yo 012A
1:Reset Frequency
el A
F1-43 Initial Stop Frequency 0.00Hz~599.00Hz 50.00Hz * 012B
F2 Group - VF Control Parameters
0: General V/F Curve
F2-00 V/F Voltage Selection 1: 1.5 Power V/F Curve 1] * 0200
2: 2 Power V/F Curve
F2-01 Torque Compensation 0~10 1 * 0201
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Comm
Functi Ch unicati
on Name Content Default Value ang on
Code e Addres
s
F2-02 Torque Filter Time 0.001s~10.000s 0.500s * 0202
F2-03 Reserved 0~65535 0 . 0203
F2-04 M Multi-point VF 0.00Hz~599.00Hz 0.50Hz *x | 0204
Frequency Point 1
F2-05 Multi-point VF Voltage 0.0V~480.0V 2.0V * 0205
F2-06 | Multi-point VF Frequency | gopr, 599 00m, 1.50Hz * | 0206
Point 2
F2.07 | Multi-point VEVoltage | o400 ov 10.0V * | 0207
Point 2
F2.0g | Multi-point VE Frequency | 0011, —599.00H 3.00Hz * | 0208
Point 3
F2.09 | Multi-point VEVoltage | oy 40 oy 2.0V * | 0209
Point 3
F2-10 Slip Filter Time 0.001s~10.000s 0.100s Yo 020A
F2-11 Slip Compensation Gain 0.00~10.00 0.00 * 020B
F2.12 | PowerGeneration Slip | 5, 4 1.00 % | o20c
Compensation Gain
F2-13 Maximum Slip Limit 4 4511, ~200.00Hz 20.00Hz % | 020D
Value
Fo.14 | Oscillation Suppression | 454 1000 * | o020E
Gain
F2-15 Overex01tat19n Braking 0~65535 30 * 020F
Gain
F2-16 Voltage Stability Gain 0~200Hz 10 * 0210
F2-17 Reserved 0~65535 0 Yo 0211
F2-18 Reserved 0~65535 0 Y 0212
F2-19 Reserved 0~65535 0 * 0213
F2-20 Reserved 0~65535 0 * 0214
F3 Group - Vector Control Parameters
F3-00 System Control 0000H~FFFFH 0 * 0300
F3-01 ASR1/2 Switching 5.00Hz~599.00Hz 7.00Hz % 0301
Frequency
F3-02 Zero Speed Bandwidth 1Hz~40Hz 10Hz * 0302
ASR1 Low-Speed .
F3-03 Bandwidth 1Hz~40Hz 10Hz A 0303
ASR?2 High-Speed -
F3-04 Bandwidth 1Hz~40Hz 10Hz * 0304
F3-05 ASR Zero Speed Gain OHz~40Hz 20Hz * 0305
F3-06 ASR Zero Speed Integral 0.000s~10.000s 0.100s * 0306
F3-07 ASR1 Low-Speed Gain 0Hz~40Hz 10Hz * 0307
F3.08 | ASRILow-SpeedIntegral | 4010 0oos 0.100s % | 0308
Time
F3-09 ASR2 High-Speed Gain 0Hz~40Hz 10Hz Yo 0309
F3-10 | ASR2High-SpeedIntegral | 35510 000s 0.100s % | 030A
Time
F3-11 ASR Speed Feedforward 0%~200% 0% * 030B
F3-12 PDF Coefficient 0~200 30 * 030C
F3-13 DOB Compensation Gain O0Hz~5000Hz OHz * 030D

10
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Comm
Functi Ch unicati
on Name Content Default Value ang on
Code e Addres
s
F3-14 ASR Output Filter Time 0.000s~0.350s 0.008s * 030E
F3-15 Notch Depth 0dB~20dB 0dB * 030F
F3-16 Notch Filter Frequency 0.00Hz~200.00Hz 0.00Hz * 0310
0: Parameters FE-03&FE-04
1: Frequency Source
F3-17 Speed Limit Selection 2 Absolute  Value  of 0 * 0311
Frequency Source
3: Tension Control Line
Speed
F3-18 Current Loop Bandwidth 0Hz~65535Hz 290Hz 0312
F3-19 Iq Current Loop 0%~65535% 100% % 0313
Proportional Gain
F3-20 | 14Current LoopIntegral | 5535 100s % | o314
Time
F3-21 1d Current Loop 0%~65535% 100s % | 0315
Proportional Gain
F3.2p | 1dCurrent Loop Integral | c5535 100s % | 0316
Time
F3-23 VF Mode Current 0%~150% 40% % 0317
Command
F3-24 IF Switching Frequency 1 0.00Hz~599.00Hz 20.00Hz * 0318
F3-25 IF Switching Frequency 2 0.00Hz~599.00Hz 20.00Hz * 0319
Weak Magnetism -
F3-26 Proportion Cocfficicnt 0.00~655.35 1.00 * 031A
F3.07 | WeakMagnetism Integral | o g5 35 0.20 % | 03B
Coefficient
F3-28 Output Voltage Limit 0~115 100 * 031C
F3-29 Torque Filter Time 0.001~10.000 0.500 Y 031D
F3.30 | VVC Voltage Feedforward | 50 5 1.00 % 031E
Gain
F3-31 VVC Frequency 0.00s~600.00s 0.05s % 031F
Compensation Low-pass
F3-32 Forward Motor Torque | 50, 550 500% % 0320
Upper Limit
F3.33 | Forward Braking Torque | g0, 5500, 500% % 0321
Upper Limit
F3-34 Reverse Electric Torque 0, 5000, 500% * 0322
Upper Limit
F3-35 | ReverseBraking Torque | 0 5500, 500% % | 0323
Upper Limit
F3-36 FLUXBEMF Bandwidth 20.0Hz~100.0Hz 40.0Hz * 0324
F3-37 PM Flux Weakening Ki 0~65535 32 * 0325
F3-39 Flux Observer Filter 1ms~1000ms 50ms A 0327
F3-40 Flux Rise Time 33%~100% 100% * 0328
F341 | YV C"m]‘,’;;‘:a“"“mgh 0.00s~600.00s 5.00s % | 0329
F3-42 VVC Compensation Gain 0.00~655.35 1.00 * 032A
F3-43 PM Sensorless Control Bit 0000H~FFFFH 0 Yo 032B
F3-44 1d filtering time 0.0s~6.0s 0.2s * 032C
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F3-45 MTPA low-passfilter 0~1000 10 v | 032D
coefficient
F3-46 M1 flux weakening curve 0~200 90 * 032E
F3-47 M2 flux weakening curve 0~200 90 * 032F
F3-48 Weak Magnetization Speed 0~150 65 * 0330
Response
F349 | ‘eakMagnetization ASR | 50 55350, 7618% % | 0331
Proportional Coefficient
F3s0 | WeakMagnetization ASR (o535 30s w | 0332
Integral Coefficient
F3-51 I Maximum Value 0~250 150 * 0333
F3-52 Torque Limit Value 0~500 200 bAe 0334
F3-53 Demagnetizing Current 0~65535 100 * 0335
F3-54 Frequency Filter 0~1000 10 * | 0336
Coefticient
F3-55 Us Maximum Value 0~100 100 * 0337
Id Demagnetizing -
F3-56 Bandwidth 0~546 273 bAe 0338
p3.57 | MTPAFlux Weakening | 500 15 oo 10.5% % | 0339
Voltage Limit
F4 Group - First Motor Parameters
0: Induction Motor
1: Surface-Mounted
Permanent Magnet
F4-00 Motor Type Selection | Synehronous Motor 0 *x | 0400
2: Interior Permanent
Magnet Synchronous Motor
3: Synchronous Reluctance
Motor
0: No Function
1: IM Advanced Rotational
Identification
2: IM Static Identification
F4-01 Motor Parameter 4: PM Mptor Magnetic Pole 0 * 0401
Identification Recognition
5: PM Rotation Recognition
6: IM Rotation Recognition
12: Inertia Recognition
13: PM Static Recognition
F4-02 M1 Maximum Frequency 0.00Hz~599.00Hz 50.00Hz * 0402
F4-03 M1 Rated Frequency 0.00Hz~599.00Hz 50.00Hz * 0403
F4-04 M1 Rated Voltage 0.0V~510.0V 380.0V * 0404
F4-05 IM1 Rated Power 0.00kW~655.35kW Model Confirmation * 0405
F4-06 IM1 Number of Poles 2~20 Model Confirmation * 0406
0.00A~655.35A
] (93kW and below) ]
F4-07 IM1 Rated Current 0.0A~6553.5A F4-05 Confirm * 0407
(110kW and above)
F4-08 IM1 Rated Speed Orpm~65535rpm F4-05 Confirm * 0408
F4-09 Inertia Per Unit Value 1pu~65535pu Model Confirmation * 0409
F4-10 IM1 No-load Current 0.00A~F4-07 Model Confirmation * 040A
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F4-11 IM1 Stator Resistance 0.000Q~65.535Q Model Confirmation * 040B
F4-12 IM1 Rotor Resistance 0.000Q~65.535Q Model Confirmation * 040C
F4-13 IM1 Mutual Inductance 0.0mH~6553.5mH Model Confirmation * 040D
F4-14 IM1 Leakage Inductance 0.00mH~655.35mH Model Confirmation * 040E
F4-15 PM rated power 0.00kW~655.35kW Model Confirmation * 040F
F4-16 PM pole number 0~65535 Model Confirmation * 0410
0.00A~655.35A
(93kW and below) .
F4-17 PM rated current 0.0A~6553 5A F4-15 confirmation * 0411
(110kW and above)
F4-18 PM rated speed Orpm~65535rpm F4-15 confirmation * 0412
F4-19 PM motor inertia 0.0kgm2~6553.5kgm2 Model Confirmation * 0413
F4-20 PM Stator Resistance 0.000Q~65.535Q Model Confirmation * 0414
F4-21 PM D-axis Inductance 0.00mH~655.35mH Model Confirmation * 0415
F4-22 PM Q-axis Inductance 0.00mH~655.35mH Model Confirmation * 0416
F4-23 PM Ke Parameter 0V~65535V Model Confirmation * 0417
F4-24 PM Back EMF Coefficient | 0.0~6553.5 Model Confirmation * 0418
F4-p5 | M Current Recognition 4 500, 100 00os Model Confirmation | # | 0419
Threshold
F4-26 PM Magnetic Pole Angle 0.0DEG~360.0DEG Model Confirmation * 041A
0: No PG Card
. 1: ABZ Encoder
F4-27 Encoder Type Selection 2: Reserved 0 * 041B
3: Resolver
F4-28 Encoder Pulse Count 6ppr~20000ppr 1024ppr * 041C
0: No Function
1: A phase leads B phase for
forward rotation
2: B phase leads A phase for
forward rotation
F4-29 Encoder Pulse Type 3. A pulse B direction 1 * 041D
HForwardLReverse
4: A pulse B direction
LForwardHReverse
5: Single-phase Input
0: No Function
1: A phase leads B phase for
forward rotation
2: B phase leads A phase for
Reference Pulse Input forward rotation
F4-30 Type 3: A pulse B direction 0 * 041E
HForwardLReverse
4: A pulse B direction
LForwardHReverse
5: Single-phase Input
F4-31 Frequency Dmsmn Output 1~255 1 % 041F
Setting
F4-32 Rotary Encoder Pole Pairs 1~50 1 * 0420
F4-33 PG Digital Filter Value OCNT~65535CNT 100CNT * 0421
Fa34 | PO Feedbeifill‘tg‘gh'sl’“d 0Hz~2000Hz 100Hz * 0422
Fass | PO Feedbaek LowsSpeed | on, —2000m; 50Hz | 0423
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F4-36 Load-side Gear A1 1~65535 100 ¥ 0424
F4-37 Load-side Gear Bl 1~65535 100 ¥ 0425
F4-38 Load-side Gear A2 1~65535 100 * 0426
F4-39 Load-side Gear B2 1~65535 100 o 0427
F4-40 Electronic Gear A 1~65535 100 o 0428
F4-41 Electronic Gear B 1~65535 100 Yo 0429
FS Group - Input Terminals
DIl Terminal Function 0: No Function
F5-00 Selection 1:  Multi-speed/Multi-point 0 * 0500
DI2 Terminal Function Position 1
F3-01 Selection 2:  Multi-speed/Multi-point 0 * 0501
DI3 Terminal Function Position 2
F5-02 Selection 3: Multi-speed/Multi-point 1 * | 0502
DI4 Terminal Function Position 3
F5-03 Selection 4:  Multi-speed/Multi-point 2 * 0503
DI5 Terminal Function Position 4
F5-04 Selection 5: Fault Reset 3 * 0504
DI6 Terminal Function 6: Jog
F5-05 Selection 7: Speed Pause 4 * 0505
; : 8: 1-2 Segment
DI7 T 1 Functs
F5-06 eg;l:fﬁ or? netion Acceleration/Deceleration 0 * 0506
Switching
9: 3-4 Segment
Acceleration/Deceleration
Switching
10: External Fault (F1-20)
11: Base Block
12: Stop Output
13: Automatic
Acceleration/Deceleration
Prohibited
15: AIl Input Frequency
Command
16: AI2 Input Frequency
Command
17: AI3 Input Frequency
Command
18:  Deceleration  Stop
i i F1-20
F5-07 HDI8 Terminal Function ( ) 0 * 0507

Selection

19: External Command for
Frequency Increase

20: External Command for
Frequency Decrease

21: PID Function Prohibited
22: Clear Counter

23: Input Count

24: External Forward Jog
25: External Reverse Jog

26: Torque/Speed Mode
Switch

27: Speed Loop 1/2 Switch
28: External Fault Free Stop

31: High Torque
Compensation
32: Intermediate Torque
Compensation
33: Low Torque
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Compensation

34: Multi-Speed/Position
Switching

35: Internal
Enable

36: Multi-Point
Input

37: Pulse Input
Control

39:  Torque  Command
Direction Switching

40: Motor Free Stop

41: Manual Mode Enable
42: Automatic Mode Enable
44: NL Reverse Limit

45: PL Forward Limit

46: ORG Return to Origin
47: Return to Origin Action
Enable

48: Mechanical Gear Ratio
Switching

49: Inverter Enable

50: Slave dEb Execution

53: CANopen Quick Stop
56: LOC/REM Switching
70: Auxiliary Frequency
Prohibition

71: PID Prohibition, Zero
Output

72: PID
Maintain Output
73: PID I Gain is 0

74: PID Feedback Reversal
83: Motor Switching Bit0
84: Motor Switching Bitl

Positioning
Position

Position

Prohibition,

F5-08

Terminal Command Mode

0: No Function

1: 2-Wire Mode 1

2: 2-wire Mode 2

3: 3-wire

4: 2-wire Mode 1/Fast Start
5: 2-wire Mode 2/Fast Start
6: 3-wire Fast Start

0508

F5-09

UP/DOWN Mode
Selection

0: System
Acceleration/Deceleration
Time

1: F5-10 Fixed
Acceleration/Deceleration
2: F5-10 Pulse Signal

3: External Up/Down Input
4: External Up/Down Input
1

0509

F5-10

UP/DOWN Rate of
Change

0.001Hzms~1.000Hzms

0.001Hzms

050A

F5-15

DI Terminal Valid Logic

0000H~FFFFH

0

050F

F5-16

DI Terminal Response
Time

0.000s~30.000s

0.005s

0510

F5-17

Virtual/Real DI Terminal

0000H~FFFFH

b D B

0511
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Selection
F5-18 Virtual Terrpinal Status 0~65535 0 % 0512
Setting
. 0: Invalid
F5-19 External Operation I: Run if there is an 0 % | o513
Selection .
operation command
0: 0-10V input selection
F5-20 Al signal type selection 1: 0-20mA input selection 0 * 0514
2: 4-20mA input selection
0: No Function
1: Frequency setting
2: Torque setting
3:  Torque compensation
setting
4: PID target value
5: PID feedback value
6: Thermistor PTC Input
7: Forward Torque Limit
8: Reverse Torque Limit
9:  Regenerative  Torque
Limit
10: Forward/Reverse Torque
F5-21 Al function selection Limit 1 Y 0515
11: Thermistor PT100 Value
12:  Auxiliary Frequency
Setting
13: PID Offset
14: Tension PID Feedback
Value
15: Line Speed Feedback
16: Roll Diameter Feedback
17: Tension PID Setpoint
18: Tension Setpoint
19:  Zero-speed Tension
Setting
20: Tension Taper Setting
F5-22 ATl Input Bias -100.0%~100.0% 0.0% * 0516
0: No Bias
1: Below Bias = Bias
. . 2: Above Bias = Bias
F5-23 All Bias Mode Selection 3. Absolute Value Bias as 0 * 0517
Center
4: Bias as Center
F5-24 All Gain -500.0%~500.0% 100.0% * 0518
F5-25 ATl Filter Time 0.00s~20.00s 0.01s * 0519
0: 0-10V input selection
F5-26 AI2 Signal Type Selection 1: 0-20mA input selection 0 * 051A
2: 4-20mA input selection
0: No Function
1: Frequency setting
2: Torque setting
3:  Torque compensation
F5-27 AI2 Function Selection sctting 0 * 051B

4: PID target value

5: PID feedback value

6: Thermistor PTC Input
7: Forward Torque Limit
8: Reverse Torque Limit
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9:  Regenerative
Limit

10: Forward/Reverse Torque
Limit

11: Thermistor PT100 Value
12:  Auxiliary Frequency
Setting

13: PID Offset

14: Tension PID Feedback
Value

15: Line Speed Feedback

16: Roll Diameter Feedback
17: Tension PID Setpoint

18: Tension Setpoint

19:  Zero-speed Tension
Setting

20: Tension Taper Setting

Torque

F5-28

AI2 Input Bias

-100.0%~100.0%

0.0%

051C

F5-29

AI2 Bias Mode Selection

0: No Bias

1: Below Bias = Bias

2: Above Bias = Bias

3: Absolute Value Bias as
Center

4: Bias as Center

051D

F5-30

Al2 Gain

-500.0%~500.0%

100.0%

051E

F5-31

AI2 Filter Time

0.00s~20.00s

0.01s

051F

F5-32

AI3 Signal Type Selection

0: 0-10V input selection
1: 0-20mA input selection
2: 4-20mA input selection

0520

F5-33

AI3 Function Selection

0: No Function

1: Frequency setting

2: Torque setting

3:  Torque compensation
setting

4: PID target value

5: PID feedback value

6: Thermistor PTC Input

7: Forward Torque Limit

8: Reverse Torque Limit

9:  Regenerative  Torque
Limit

10: Forward/Reverse Torque
Limit

11: Thermistor PT100 Value
12:  Auxiliary = Frequency
Setting

13: PID Offset

14: Tension PID Feedback
Value

15: Line Speed Feedback

16: Roll Diameter Feedback
17: Tension PID Setpoint

18: Tension Setpoint

19:  Zero-speed Tension
Setting

20: Tension Taper Setting

0521

F5-34

AlI3 Input Bias

-100.0%~100.0%

0.0%

0522
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0: No Bias
1: Below Bias = Bias
. . 2: Above Bias = Bias
F5-35 AI3 Bias Mode Selection 3. Absolute Value Bias as 0 bAe 0523
Center
4: Bias as Center
F5-36 Positive AI3 Gain -500.0%~500.0% 100.0% ¥ 0524
F5-37 AI3 Filter Time 0.00s~20.00s 0.01s Y 0525
0: Forward/reverse rotation
. determined by operation
F5-38 Analog frequency negative source 0 * 0526
value reversal .
1: Forward/reverse rotation
determined by bias
F5-39 Analog input addition 0: Disabled 0 % 0527
enable 1: Enable
F5-40 Reserved 0~65535 0 bAe 0528
F5-41 Reserved 0~65535 0 ¥ 0529
0: Do not detect open circuit
1:  Maintain  frequency
- . before open circuit
F5-42 4-20mA open circuit action 2: Decelerate to OHz 0 A 052A
3: Immediate stop due to
fault
F5-43 4-20mA open circuit 0.00mA~4.00mA 2.00mA * 052B
F6 group - output terminals
F6-00 RLY1 termme}l function 0: No Functlgn 1 % 0600
selection 1: VED running
RLY?2 terminal function 2: Reached set speed
F6-01 selection 3: Reached frequency 1 1 * 0601
DOI Terminal Function 4: Reached frequency 2
F6-02 Selection 5: Zero speed command 0 * 0602
running
6: Zero speed command
7: Over-torque threshold 1
8: Over-torque threshold 2
9: VFD ready
10: Low Voltage Warning
11: Fault Indication
12: Brake Release
13: Overheat Warning
14: Braking Unit Activation
15: PID Deviation Warning
F6-03 DO2 Terminal Function 16: Excessive Slip 0 % 0603

Selection

17:  Set Count Value
Reached

18: Final Count Value
Reached

19: Base Block

20:Warning Indication

21: Overvoltage

22: Overcurrent Stall
Prevention

23: Overvoltage Stall
Prevention

24: Operation Source Not
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Operator

25: Forward Command

26: Reverse Command

29: Speed Higher than
F6-08 Value

30: Below F6-08
value

31: Motor Y connection
command output

32: Motor D connection
command output

33: Zero operation output
frequency

34: Zero output frequency
35: Fault option 1

36: Fault option 2

37: Fault option 3

38: Fault option 4

39: Positioning complete

40: Reached set frequency
STP

41:  Multi-point  position
positioning complete

42: Crane brake release
output

43: Above F6-09 speed

44: Low current output

45: UVW electromagnetic
switch enable

46: dEb action output

47: No function

48: No function

49: Return to origin action
completed

50: CANopen control output
51: RS485 control output
52:  Communication card
control output

66: STO action output A

67: Analog level arrival
output

68: STO action output B

73: Over-torque threshold 3
74: Over-torque threshold 4
75: Forward operation status
76: Reverse operation status

speed

F6-04

DO Terminal Valid Logic

0000H~FFFFH

0604

F6-05

Source of DO Output Al

0605

F6-06

DO Output AI Upper Limit
Value

-100.00%~100.00%

50.00%

%

0606

F6-07

DO Output AI Lower
Limit Value

-100.00%~100.00%

10.00%

0607

F6-08

DO Action Frequency

0.00Hz~599.00Hz

0.00Hz

0608

F6-09

Motor Zero Speed
Judgment Threshold

Orpm~65535rpm

Orpm

0609

F6-13

AOI Signal Type Selection

0: 0-10V Output Selection

0

% | %

060D
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1: 0-20mA Output Selection

AO1 output function

F6-14 .
selection

0: Output frequency (Hz)

1: Frequency command (Hz)
2: Motor operating
frequency (Hz)

3: Output current (rms)

4: Output voltage

5: DC Bus Voltage

6: Power factor

7: Power

8: Output torque

9: All percentage

10: AI2 percentage

11: AI3 percentage

12: Iq current command

13: 1Iq current feedback

14: 1d current command

15: 1d current feedback

16: Vq voltage command

17: Vd voltage command

18: Torque command

19: PG2 frequency
command

20: CANopen analog output
21: RS485 analog output

22: Communication card
analog output

23: Fixed voltage output

060E

F6-15 AO1 output gain

0.0%~500.0%

100.0%

060F

F6-16 AOI reverse enable

0: Absolute value output

1: Negative value outputs as
ov

2: 5V as center point

0610

F6-17 AO1 Output Bias

-100.00%~100.00%

0.00%

0611

F6-18 AO1 Output Fixed Value

0.00%~100.00%

0.00%

0612

F6-19 AO1 Filter Time

0.00s~20.00s

0.01s

0613

F6-20 AO2 Signal Type Selection

0: 0-10V Output Selection
1: 0-20mA Output Selection

D D bl e

0614

AO2 Output Function

F6-21 Selection

0: Output frequency (Hz)

1: Frequency command (Hz)
2: Motor operating
frequency (Hz)

3: Output current (rms)

4: Output voltage

5: DC Bus Voltage

6: Power factor

7: Power

8: Output torque

9: All percentage

10: AI2 percentage

11: AI3 percentage

12: 1q current command

13: Iq current feedback

14: 1d current command

15: 1d current feedback

16: Vq voltage command
17: Vd voltage command
18: Torque command

0615
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19: PG2 frequency
command
20: CANopen analog output
21: RS485 analog output
22: Communication card
analog output
23: Fixed voltage output
F6-22 AO2 Output Gain 0.0%~500.0% 100.0% A 0616
0: Absolute value output
F6-23 AO2 Reverse Enable (I)ZVNega“VE value outputs as 0 | 0617
2: 5V as center point
F6-24 AO2 Output Bias -100.00%~100.00% 0.00% Y 0618
F6-25 AO2 Output Fixed Value 0.00%~100.00% 0.00% A 0619
F6-26 AO?2 Filter Time 0.00s~20.00s 0.01s A 061A
F6-27 Frequency Reach 1 0.00Hz~599.00Hz 50.00Hz v | 061B
Detection Value
F6-28 Frequency Reach 1 0.00Hz~599.00Hz 2.00Hz * | o6lC
Amplitude
F6-29 Frequency reaches 2 0.00Hz~599.00Hz 50.00Hz % | 061D
detection value
F6-30 Frequency reaches 2 0.00Hz~599.00Hz 2.00Hz % | O061E
amplitude
F7 group - auxiliary functions and keyboard display
F7-00 JOG frequency setting 0.00Hz~599.00Hz 6.00Hz bAe 0700
F7-01 JOG acceleration time 0.00s~600.00s 10.00s bAS 0701
F7-02 JOG deceleration time 0.00s~600.00s 10.00s A 0702
F7-03 acceleration time 2 0.00s~600.00s Model Confirmation A 0703
F7-04 deceleration time 2 0.00s~600.00s Model Confirmation F 0704
F7-05 acceleration time 3 0.00s~600.00s Model Confirmation F 0705
F7-06 deceleration time 3 0.00s~600.00s Model Confirmation A 0706
F7-07 acceleration time 4 0.00s~600.00s Model Confirmation A 0707
F7-08 Deceleration Time 4 0.00s~600.00s Model Confirmation F 0708
F7.09 | Tump Fre‘ﬁf;‘ﬁy LUpper | 60mz~599.00Hz 0.00Hz * 0709
F7-10 | JumP Freqff;;y ILower 1 6 00Hz~599.00Hz 0.00Hz v | 070A
F7-p1 | Jump Frequeney 2UpPer 1o oo, 599,008z 0.00Hz % | o708
Jump Frequency 2 Lower
F7-12 Limit 0.00Hz~599.00Hz 0.00Hz Y 070C
F7-13 | Jump F‘eqL“ifEfty 3UPPer 4 00Hz~599.00Hz 0.00Hz % | 070D
F7-14 | JumP freqlti‘]:‘ify 3lower 14 00Hz~599.00Hz 0.00Hz * 070E
F7-15 | PMLESS jump frequency | gop, 599 00m, 0.00Hz % | 070F
upper limit
F7-16 | PMEESS jump frequency | go1, 599 00mz 0.00Hz * 0710

lower limit
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F7-17

Fan control method

0: Fan runs continuously

1: Stop after 1 minute STOP
2: Stops with the inverter

3: Starts when temperature
reaches 50 degrees

4: Stops when temperature
falls below 50 degrees

0711

F7-18

Reserved

0%~100%

60%

0712

F7-19

Keyboard STOP key
enable

: Disabled
: Enable

0713

F7-20

Startup screen selection

: Set frequency display
: Output frequency display

: Output current display

0714

F7-21

Page display selection

: Output current
PG card feedback

frequency
2: Motor actual operating
frequency
3: DC Bus Voltage
4: Output voltage
5: Power factorangle
6: Output power
7: Actual motor operating
speed
8: Output torque %
9: PG feedback value
10: PID feedback value %
11: AIl %
12: A12 %
13: AI3 %
14: IGBT temperature
15: Ambient temperature
16: Digital input terminal
status
17: Digital output terminal
status
18: Multi-speed status
19: CPU input terminal
status
20: CPU output terminal
status
21: Actual motor position
22: Pulse input frequency
value
23: Pulse input position
24: Position tracking error
25: Overload count value
26: Ground short-circuit
current threshold
27: Bus voltage fluctuation
value
29: PM motor pole sector
30: User physical quantity
31: H page value multiplied
by coefficient K
32: Encoder Z phase count
33: Motor pulse count

0
1
0
1
2: User-defined display
3
0
1

0715

22




CM680
Parameter Overview Table

Inverter

Communication

Manual

Functi
on Name
Code

Content

Default Value

Ch
ang

Comm
unicati
on
Addres
s

34: Reserved

35: Speed/torque mode

36: Current carrier
frequency

37: Reserved

38: Inverter status

39: Output torque Nt-m

40: Torque command

41: kWh

42: PID target value

43: PID compensation

44: PID output frequency
45: Reserved

46: Auxiliary frequency

47: Main frequency

48: Set frequency display
49: Reserved

50: Reserved

51: PMVVC torque
compensation amount

52: AI10 %

53: Alll %

54: Reserved

55: Current roll diameter

56: Current line speed

57: Tension reference value
58: MI6 count value

59: U phase current AD
value

60: V phase current AD
value

61: W-phase current AD
value

F7-22 H page display gain

0.00~160.00

0.00

0716

F7-23 selection

FM terminal function

0: Operating frequency
1: Set frequency

2: Output current

3: Output voltage

4: Output power

5: All value

6: AI2 value

7: AI3 value

8: Output torque absolute
value

9: Motor speed

10: Bus Voltage

0717

F7-24
Frequency

FMP Output Maximum

1.00%~100.00%

50.00%

0718

0.0°C~6553.5°C

0.0°C

F7-25 IGBT Temperature Bias

0719

F7-26

Cumulative Start-up Times

0~65535

071A

F7-27

Cumulative Start-up Days

0~65535

oo t| X

071B

F7-28

Cumulative Operating
Minutes

0~1439

071C

F7-29

Cumulative Operating
Days

0~65535

071D

F7-30

Cumulative Running
Minutes

0~65535

071E

F7-31

Motor Running Time

Omin~ 1439min

Omin

071F
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F7-32 Motor Running Days 0~65535 0 * 0720
F7-33 Password Input 0~65535 0 ¥ 0721
F7-34 Password Setting 0~65535 0 * 0722
Automatic Energy Saving 0: Disabled
F7-35 Setting 1: Enable 0 * 0723
F7-36 Energy Saving Gain 10~1000 100 * 0724
0: Enable AVR Function
Automatic Voltage 1: Disable AVR Function
F7-37 Regulation 2: Disable AVR During 0 * 0725
Deceleration
F7-38 Current Display Filter 0.001s~65.535s 0.100s * 0726
F7-39 Display Filter Time 0.0015~65.535s 0.100s ¥ 0727
p740 | SoftStartSwitchDelay | 4555 7000 % | o728
Time
Operating Frequency -
F7-41 Deviation Dead Zone 0.00~599.00 0.00 ¥ 0729
0: Output Phase Sequence
Output Phase Sequence Switching
F7-42 Switching 1: Output Phase Sequence 0 * 0724
Switching
F7-46 CANOPC}‘ig:‘Ck Stop 0.005~600.00s 1.00s % | O72E
F7-47 Y-D Switching Frequency 0.00Hz~599.00Hz 60.00Hz * 072F
F7-48 Y-D Switching Enable 0: Disabled 0 e 0730
1: Enable
F7-49 Y-D Switching Time 0.000s~60.000s 0.200s ¥ 0731
F7-50 ICT Test Dedicated 0~65535 0 * 0732
Electromagnetic Switch .
F7-51 Check Value 0~65535 200 * 0733
F7-52 W-sec Low Byte 0.0~6553.5 0.0 . 0734
F7-53 W-sec High Byte 0.0~6553.5 0.0 . 0735
F7-54 W-hrs 0.0~6553.5 0.0 . 0736
F7-55 KWh Low Byte 0.0~6553.5 0.0 . 0737
F7-56 KWh High Byte 0.0~6553.5 0.0 . 0738
F7-57 Software Version (H) 0.00~655.35 \ . 0739
F7-58 Software Version (L) 0.00~655.35 \ . 073A
F7-59 Software Release Date 0~65535 \ . 073B
F7-60 PG Card Software Version 0.00~655.35 0.00 . 073C
F7-61 Enhanced Parameter 0~1 1 Yo 073D
F7-62 High Four Bits of Serial 0~65535 \ . 073E
F7-63 Low Three Bits of Serial 0~65535 \ . 073F
. 0: Simplified Chinese
F7-64 Language Setting 1+ English \ ] 0740
F7-65 Page Display | e as F7-21 2 * 0741
Selection 2
F8 Group - Communication Parameters
F8-00 Baud Rate Setting 4.8kbps~115.2kbps 115.2kbps * 0800
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1: 7,N,2 for ASCII
2:7,E,1 for ASCII
3:7,0,1 for ASCII
4:7,E,2 for ASCIT
5:7,0,2 for ASCII
6: 8,N,1 for ASCIT
7: 8,N,2 for ASCII
Communication Data 8: 8,E,1 for ASCII
F8-01 Format 9: 8,0,1 for ASCII 12 ¥ 0801
10: 8,E,2 for ASCII
11:8,0,2 for ASCII
12:8,N,1 for RTU
13:8,N,2 for RTU
14:8,E,1 for RTU
15:8,0,1 for RTU
16:8,E,2 for RTU
17:8,0,2 for RTU
F8-02 Communication Address 1~254 1 o 0802
F8-03 Response Delay 0.0ms~200.0ms 2.0ms * 0803
F8-04 Communication timeout 0.0s~100.0s 0.0s Yo 0804
0: Warning and continue
running
F8-05 Comm}l]mica}tion error 1: Warning and decelerate to 3 * 0805
andling stop
2: Warning and free stop
3: No warning
F8-06 Communication given 0.00Hz~599.00Hz 0.00Hz . 0806
Communication decoding 0: Use 20XX
F8-07 method 1: Use 60XX ! * 0807
0: No Communication Card
1: DeviceNet
2: Profibus-DP
3: CANopen
4: Modbus-TCP
5: EtherNet/IP
F8-09 Communication Card Type | 6: EtherCAT 0 . 0809
7: LonWorks
8: BACNet
9: Reserved
10: 24V Power Supply
11: DMCnet
12: PROFINET
F8-10 Communication Card |, 6553 5 0.0 o | o080
Version
Communication Card
F8-11 Address 0~65535 0 . 080B
Fg.1p |  CommunicationCard 1, cosys 0 % | os8oC
Speed
F8-13 Speed Enable Setting 0~65535 0 o 080D
F8-14 CANopen Node Address 0~127 0 has 080E
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0: 1Mbps
1: 500kbps
CAN Bus Communication 2: 250kbps
F8-15 Speed 3: 125kbps 0 * 080F
4: 100kbps
5: 50kbps
F8-16 Reserved 0~65535 2 bAe 0810
F8-17 Reserved 0.00~2.00 1.00 ¥ 0811
F8-18 CANopen warning record 0~65535 0 . 0812
F8-19 CiA402 protocol selection 0: Disabled 0 bAe 0813
1: Enable
0: Node Reset State
1: Communication Reset
CANopen Communication State
F8-20 P u 2: Reset Completed State 0 . 0814
Status .
3: Pre-operational State
4: Operational State
5: Stopped State
0: Power-up Not Completed
State
1:  Operation Prohibited
State
2: Pre-magnetization State
3: Magnetization State
4: Operation Permitted State
5: No Function
. . 6: No Function
F8-21 CiA402 Operating State 7: Quick Stop State 0 ] 0815
8: No Function
9: No Function
10: No Function
11: No Function
12: No Function
13: Trigger Error Action
Status
14: Error Status
F8-22 CANopen Index Reset 0000H~FFFFH 65535 0816
F8-24 Product Code 0~65535 0 . 0818
F8-25 Error Code 0~65535 0 0819
Communication Card
F8-26 DHCP Enable 0~1 0 bAe 081A
F8-27 Communication Card IP 1 0~255 0 o 081B
F8-28 Communication Card IP 2 0~255 0 Y 081C
F8-29 Communication Card IP 3 0~255 0 o 081D
F8-30 Communication Card IP 4 0~255 0 Yo 081E
Communication Card
F8-31 Subnet Mask 1 0~255 0 ¥ 081F
Communication Card
F8-32 Mask 2 0~255 0 bAe 0820
Communication Card
F8-33 Mask 3 0~255 0 bAe 0821
Communication Card
F8-34 Mask 4 0~255 0 bAe 0822
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F8-35 Communication Card 0~255 0 * 0823
Gateway 1
F8-36 Communication Card 0~255 0 * 0824
Gateway 2
F8-37 Communication Card 0~255 0 & 0825
Gateway 3
F8-38 Communication Card 0~255 0 % 0826
Gateway 4
F8-39 Communication Card Low 0~99 0 % 0827
Byte Password
F8-40 Communication Card High 0~99 0 % 0828
Byte Password
F8-41 Communication Card 0~65535 0 & 0829
Reset
F8-42 Communication Card 0000H~FFFFH 0 % | 082A
Setup
F8-43 Communication Card 0000H~FFFFH 0 . 082B
Status
F8-44 Reserved 0: Disabled 0 * 082C
F8-45 Reserved 0~127 100 * 082D
F8-46 Reserved 0~65535 0 . 082E
F8-47 Reserved 0~65535 1 ¥ 082F
F8-48 Communication Card 0~65535 0 * 0830
Debugging Parameters
F9 Group - Faults and Protection
F9-00 Protection Control Bit 0000h~FFFFh 0000h ¥ 0900
0: Constant Torque Output
Motor
F9-01 Motor 1 Oyerload 1: Variable Torque Output 2 & 0901
Selection Motor
2: No Motor Overload
Protection
F9-02 Motor 1 Overload Time 30.0s~600.0s 60.0s bAe 0902
0: Overvoltage Stall Mode 0
1: Overvoltage Stall Mode 1
F9-03 Overvoltage Stall Mode 2: Overvoltage Stall Mode 2 1 bAe 0903
3: Overvoltage Stall Mode 3
F9-04 overvoltage stall threshold | 0.0V~900.0V 760.0V * 0904
F9-05 overvoltage stall 0.00s~655.35s 600.00s % | 0905
deceleration time
F9-06 undervoltfige fault 0: Disabled 0 0906
automatic reset 1: Enable
F9-07 maximum current limit 0%~250% 150% 0907
Acceleration OC Stall
F9-08 Threshold 0%~200% 180% 0908
F9-09 Overcurrent Stall Limit 0%~100% 100% % 0909
Threshold
Running OC Stall .
F9-10 Threshold 0%~200% 180% o 090A
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0: System
Acceleration/Deceleration
Time
1: First
Acceleration/Deceleration
Time
2: Second
Constant Speed OC ?ﬁﬁeleratlon/Deceleratlon
F9-11 Acceleration/Deceleration © . 0 Y 090B
Selection 3 Third
Acceleration/Deceleration
Time
4: Fourth
Acceleration/Deceleration
Time
5: Automatic
Acceleration/Deceleration
Time
. 0: Warning and decelerate to
Fo-12 | [PutPhase LossAction o 0 % | 0v0C
1: Warning and free stop
Fo-13 | InputPhase LossFilter 1, o 600 g0 0.20s % | 090D
Time
Fo-14 | [mputPhaseLoss Voltage |y 350 gy 60.0V % | 090E
Threshold
0: Warning and continue
running
F9-15 Output Phase Loss Action 1: Warning and decelerate to 3 & 090F
Selection stop
2: Warning and free stop
3: No warning
7.5kw and above 0.500;
F9-16 Output Phase Loss 0.000s~65.535s 5.5kW and below % | 0910
Detection Time
0.100;
7.5kw and above
po-17 | OutputPhase Loss Current | 50, 100 0g, 2.00; 5.5kW and % | o911
Threshold
below 6.00;
F9-18 Output Phase Loss 0.000s~65.5355 0.000s % | o912
Braking Time
F9-19 Ground Shqrt Circuit Test 1~20 10 % 0913
Times
F9-20 Ground FaultCurrent | 40, 553 50, 60.0% x| 0014
Threshold
F9-21 Ground FaultFilter Time 0.00s~655.35s 0.10s ¥ 0915
F9-22 Low Current Set Threshold | 0.0%~100.0% 0.0% ¥ 0916
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Fo-23 | Low Curment Detection -, 5360005 0.00s x| 0917
Time
0: No Function
1: Alarm and Free Stop
Low Current Action 2:  Alarm  for  second
F9-24 Method deceleration stop 0 * 0918
3: Alarm and continue
running
Fo-ps5 | Exeessiveslip detection | o0 140 g9y 0.0% * 0919
value
Fop6 | Exeessiveslipdetection | o, 14 oo 1.0s % | 091a
time
0: Warning and continue
running
F9-27 Excessive sl}p action 1: Warning and decelerate to 0 * 091B
selection stop
2: Warning and free stop
3: No warning
0: Warning and continue
running
F9-28 PG feedback error action 1: Warning and deceleration 2 bAe 091C
stop
2: Warning and Free Stop
F9-29 PG Feedback Error Time 0.0s~10.0s 1.0s 091D
F9-30 | G Feedvack Overspeed | 0, 1500, 115% % | O091E
Threshold
Fo-31 | PG Feedback Overspeed | o 5 g 0.1s % | 09IF
Time
0: Warning and continue
running
Fo-3p | PO Feedback Overspeed | \o i and deceleration 2 % | 0920
Action
stop
2: Warning and Free Stop
F9-33 PG Feedback Deviation 0%~50% 50% % 0921
Range
F9-34 | PG Feedback Deviation | o g 0.5 s | 0922
Time
0: Warning and continue
- running
F9-35 | PO Feedback Deviation | \o i ond deceleration 2 % | 0923
Action
stop
2: Warning and Free Stop
0: Not Detected
1: Constant Speed Detection
Continue Running
2: Constant Speed Detection
F9-36 Over Torque Selection 1 Stop Running 0 * 0924
3:  Running  Detection
Continue Running
4: Running Detection Stop
Running
F9-37 Over-torque threshold 1 10%~250% 120% * 0925
F9-38 Over-torque time 1 0.1s~60.0s 0.1s Y 0926
F9-39 Reserved 0~65535 0 . 0927
F9-40 Reserved 0~65535 0 * 0928

29




Parameter Overview Table CM680
Inverter Software Manual
Comm
Functi Ch unicati
on Name Content Default Value ang on
Code e Addres
s
F9-41 Reserved 0~65535 0 * 0929
F9-42 Reserved 0~65535 0 * 092A
F9-43 Reserved 0~65535 0 bAe 092B
F9-44 Reserved 0~65535 0 ¥ 092C
F9-45 Reserved 0~65535 0 bAe 092D
F9-46 Abnormal Start Count 0~10 0 * 092E
Fo-47 | AbnommalResrtReset g 000,05 60.0s % | 092F
ime
0: Warning and continue
running
F9-48 PTC Action Selection Sltzof)vammg and decelerate to 0 * 0930
2: Warning and free stop
3: No warning
F9-49 PTC Threshold 0.0%~100.0% 50.0% * 0931
F9-50 PT Detection Threshold 1 0.000V~10.000V 5.000V ¥ 0932
F9-51 PT Detection Threshold 2 0.000V~10.000V 7.000V * 0933
Fo.sp | FPTVoltage I Protection | 51y, 599 0ok, 0.00Hz % | 0934
Frequency
F9-53 PT Action Delay Time 0s~6000s 60s * 0935
. 0: Locked
F9-54 STO Lock Function 1: Unlocked 1] * 0936
F9-55 Reserved 0~65535 40 ¥ 0937
F9-56 Reserved 0~65535 0 * 0938
Output Phase Loss -
F9-57 Threshold 2 0.00%~100.00% 2.00% 0939
Overvoltage Stall -
F9-58 Recovery Threshold 0.0V~900.0V 630.0V ¥ 093A
FA Group - PID Function
0: No Function
1:  Negative  Feedback
Analog Input
2: Negative Feedback Pulse
No Direction
3: Negative Feedback Pulse
With Direction
4: Positive Feedback Analog
FA-00 PID Fseeldbfici Type Input 0 % | 0A00
clectio 5: Positive Feedback Pulse
No Direction
6: Positive Feedback Pulse
With Direction
7:  Negative  Feedback
Communication Input
8: Positive Feedback
Communication Input
0: Frequency Command
. 1: Parameter FA-02
FA-01 PID Setpoint Source | . ps4g5 Communication 1 % | oaol

Selection

3: Analog Input

4: CANopen
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5: Retain
6: Communication Card
FA-02 PID Setpoint -100.00%~100.00% 50.00% LS 0A02
FA-03 PID Setpoint Change Time | 0.00s~655.35s 0.00s * 0A03
FA-04 PID Feedback Filter Time 0.1s~300.0s 5.0s o 0A04
FA-05 Proportional Coefficient 1 0.00%~100.00% 88.00% o 0A05
FA-06 Integral Time 1 0.00s~100.00s 0.05s * 0A06
FA-07 Differential Time 1 0.00s~1.00s 0.00s Y 0A07
FA-08 Proportional Coefficient 2 0.00~100.00 100.00 o 0A08
FA-09 Integral Time 2 0.00s~100.00s 0.08s * 0A09
FA-10 Differential Time 2 0.00s~1.00s 0.00s o 0A0A
PID Series/Parallel 0: Kp, Kp*Ki, Kp*Kd
FA-11 Selection 1: Kp, Ki, Kd ! * 0A0B
FA-12 PID Control Execution 0~1 0 % 0AOC
Cycle
0: No Function
oo 1: Switch Based on Output
Fa-13 | PIP Pag‘“f;ﬁ? Switehing | Frequency 0 % | o0aoD
onditions 2: Switch Based on PID
Deviation
Fa-14 | PID ParameterSwiching - 9o 100.00% 10.00% % | 0AOE
FA-15 | PID Parameter Switching | 4 560, 100,005 40.00% % | oaoF
Error 2
FA-16 Allow PID Reverse Delay | 0.0s~6553.5s 0.0s * 0A10
PID Direction Change 0: Disabled
FA-17 Selection 1: Enable 0 * 0All
FA-18 Feedback Suppression | o, 455350, 10% | 0Al12
Deviation Rate
FA-lg | Feedoack Suppression 999 800 % | o0a13
FA-20 PID Compgnsatlon 0: Parameter Setting 0 0AL4
Selection 1: Analog Input
FA-21 PID Compensation Value -100.0~100.0 0.0 * 0A15
Fa-22 | PP De‘”aL“ii?i tDeadband 0.00%~100.00% 0.06% # | 0Al6
Fa-23 | PID Control Deviation 16 gou;—100.00% 0.00% % | oA17
FA-24 Integral Separation Level 0.00%~100.00% 0.00% * 0A18
FA-25 Integral Upper Limit 0.00%~100.00% 100.0% * 0A19
FA-26 Wake-up Integral Limit 0.0%~200.0% 50.0% o 0AIA
Fa-27 | MainAuxiliary Reverse | 550, 100,009 10.0% # | O0AIB
Cut-off Frequency
FA-28 PID Output Positive Limit 0.00%~100.00% 100.0% o 0A1C
FA-29 PID Output Negative Limit | 0.00%~100.00% 100.0% * 0AID
FA-30 PID output frequency 0~1 0 % 0AIE
reference
FA-31 PID output filter time 0.0s~2.5s 0.0s o 0AIF
FA-32 soft start-PID switch value 0.00%~100.00% 5.00% LS 0A20
FA-33 soft start frequency 0.00Hz~599.00Hz 0.00Hz * 0A21
FA-34 soft start acceleration time 0.00s~600.00s 3.00s o 0A22
FA-35 No-load Current 0.00A~655.35A 0.00A Yo 0A23
FA-36 Soft Start Acceleration 0.00s~600.00s 0.10s Yo 0A24
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Step
0:  Fuzzy PID Tuning
. Disabled
FA-37 Fuzzy PID Tuning Enable I: Fuzzy PID Tuning 1 * 0A25
Enabled
FA-3g | Deviation Fuzzy Universe |, 149 o9 5.00 % | 0A26
of Discourse - NB
FA-39 Deviation Fuzzy 0.00~100.00 2.00 x | 0a27
Domain-NS
FA-40 Deviation Fuzzy 0.00~100.00 2.00 % | oA
Domain-PS
FA-41 Deviation Fuzzy 0.00~100.00 5.00 % | o0a29
Domain-PB
FA-4p | DeviationRate Fuzzy ) 01099 10.00 % | oa2a
Domain-NB
FA43 | DeviationRate Fuzzy ) 0 _109,09 5.00 % | 0A2B
Domain-NS
FA-44 | DeviationRate Fuzzy )\, 0109 9 5.00 % | 0A2C
Domain-PS
FA4s | FuzzySetof Deviation 0149 o9 10.00 % | 0a2D
Rate PB
FA-46 Fuzzy PID Inference Rules | 0~3 2 * 0A2E
Intermediate Value of
FA-47 Fuzzy Rule KP 0~100 50 * 0A2F
Intermediate Value of
FA-48 Fuzzy Rule K1 0~100 50 * 0A30
FA-4g | Feedback Abnormality -, o 3409 oy 0.0s % | 0A31
Detection Time
0: Warning and continue
running
. . 1: Warning and deceleration
: « | o
2: Warning and Free Stop
3: Run at the Frequency
Before Disconnection
FaA-s | PID Feedback Abnormal ) oo, 50 oo 10.0% % | 0a3
Deviation
FA-sp | AbnomalDeviation 4o 30 g 5.0s % | oA
Detection Time
FA-53 PID Control Flag 0~65535 2 * 0A35
PID Feedback
FA-54 Disconnection Threshold 0.00%~100.00% 0.00% * 0A36
FB Group - Tension Control Parameters
FB-00 Tension Cont'rol Mode 0~4 0 & 0B0O
Selection
FB-01 Curling Mode 0~1 0 * 0BO1
Fp.oy | LoadSide Mechanical ) 45535 100 % | 0BO2
Gear A
Fpo3 | LoadSide Mechanical )y 45555 100 % | 0BO3
Gear B
FB-04 PID Setpmqt Source 0~2 0 % 0B04
Selection
FB-05 PID Target Setpoint 0.0%~100.0% 50.0% * 0BOS5
FB-06 PID Feedbaqk Source 0~1 0 * 0B06
Selection
FB-07 PID Parameter‘ Adjustment 0~3 0 * 0B07
Basis
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FB-08 PID Proportional 0.0~1000.0 50.0 % | oBo8
Coefficient 1
FB-09 PID Integral Time 1 0.00s~500.00s 1.00s ¥ 0B09
FB-10 PID Proportional 0.0~1000.0 50.0 % | oBoA
Coefficient 2
FB-11 PID Integral Time 2 0.00s~500.00s 1.00s * 0BOB
PID Output
FB-12 Positive/Negative 0~1 0 * 0B0OC
Selection
FB-13 PID Output Positive Limit | 0.00%~100.00% 20.00% * 0BOD
FB-14 | PID Output Negative Limit | 0.00%~100.00% 20.00% * 0BOE
FB-15 | D Feedb*\‘fﬁugpper Limit 16 096~100.0% 100.0% * | OBOF
FB-16 PID Feedback Lower | 40, —100,0% 0.0% * | o0BIO
Limit
FB-17 Linear Speed Input Source | 0~5 0 * 0B11
FB-18 Maximum Linear Speed 0.00~650.00 100.00 * 0B12
FB-19 Minimum Linear Speed 0.00~650.00 0.00 * 0B13
FB-20 Pulses per Meter 0.0~6500.0 0.0 * 0B14
FB-21 current linear speed 0.00~650.00 0.00 * 0B15
FB-22 linear speed filter time 0.00s~100.00s 0.10s * 0B16
FB-23 | linear Spe‘fn‘l’e“elerat“’“ 0.00s~655.35s 0.00s e 0B17
FR-24 | linear Speetif:celera“o“ 0.00s~655.35s 0.00s # | oBI8
winding diameter
FB-25 calculation method 0~5 1] A 0B19
selection
FB-26 Maximum Roll Diameter 1.0mm~6000.0mm 500.0mm LS 0BIA
FB-27 Empty Roll Diameter 1.0mm~6000.0mm 100.0mm * 0B1B
FB-28 Initial Roll Dlameter 0~1 0 * OBIC
Selection
FB-29 Initial Roll Diameter 0 0.0mm~6000.0mm 100.0mm * 0B1D
FB-30 Initial Roll Diameter 1 0.0mm~6000.0mm 100.0mm * 0B1E
FB-31 Initial Roll Diameter 2 0.0mm~~6000.0mm 100.0mm * OBIF
FB-32 Pulses per Revolution 1ppr~60000ppr 1ppr * 0B20
FB-33 Number of Coils per Layer | 1~10000 1 * 0B21
FB-34 Material Thickness 0.001~65.000 0.001 * 0B22
FB-35 Roll Diameter Filter Time 0.00s~100.00s 1.00s Yo 0B23
Roll Diameter
FB-36 Compensation Enable 0~1 0 * 0B24
FB-37 Roll Diameter (;alculatlon 0.0s~6553.55 0.0s % 0B25
Delay Time
FB-38 Current Roll Diameter 1.0~6553.5 100.0 . 0B26
Minimum Frequency for -
FB-39 Roll Diameter Calculation 0.00Hz~599.00Hz 1.00Hz * 0B27
FB-40 Pre-drive Mode Selection 0~2 0 * 0B28
PB4 | Pre-drivelBD Switching 6 g —100.0% 15.0% * | o0B29
FB-42 soft start frequency 0.00Hz~599.00Hz 2.00Hz * 0B2A
FB-43 soft start acceleration time 0.00s~600.00s 3.00s o 0B2B
FB-44 Broken Belt Detection 0~1 0 % 0B2C

Selection
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Minimum Line Speed for -
FB-45 Broken Belt Detection 0.0~3000.0 0.0 * 0B2D
FB-46 | Delt Breakage Detection |y 6000, 0mm 100.0mm *x | OB2E
Roll Diameter Change
FB47 | Dol Breal}‘:ﬁ’emmc“"“ 0.00s~100.00s 1.00s * | oB2F
FB-48 Tension Feedback Error 0%~100% 100% * 0B30
Level
FB-49 Tension En"or Detection 0.0s~10.0s 055 * 0B31
Time
0: Warning and Continue
. Running
FB-50 T"“s“’“}iig{iﬁ\b“""ml 1:Faultand Free Stop 0 *x | oB32
& 2:Faultand Decelerate to
Stop
FB-51 PID Output Gain 0.0~200.0 100.0 * 0B33
FB-52 Tension Refergnce Source 0~1 0 * 0B34
Selection
FB-53 Maximum Tension Value 0~65535 0 * 0B35
FB-54 Tension Setpoint 0~65535 0 RS 0B36
FB-55 Zero-speed Tension 0~2 0 * 0B37
Reference Source
FB-56 Zero-speed Tension 0~65535 0 % | 0B38
Setpoint
FB-57 Zero Speed Tension Level 0.00%~100.00% 5.00% LS 0B39
FB-58 Sliding Friction 0.0%~100.0% 0.0% v | OB3A
Compensation Tension
Material Inertia
FB-59 Compensation Coefficient 0730000 0 * 0B3B
FB-60 Acceleration Inertia 0.0%~1000.0% 0.0% % | oB3C
Compensation Gain
FB-61 Inertia Compensation | - 4,109,090 5.00 % | oB3D
Filter Time
Deceleration Inertia
FB-62 C . . 0.0%~1000.0% 0.0% * 0B3E
ompensation Gain
FB63 |  remsionTaperCurve ) o, 0 *x | oB3F
Selection
FB-64 Tension Taper Setting 0~1 0 * 0B40
Source
FB-65 Taper Setting Value 0%~100% 0% * 0B41
FB-66 Taper Curve 0.0~6000.0 0.0 * | 0B42
Compensation Value
FB-67 Taper Calculation Roll 1.0~6000.0 6000.0 * | 0B43
Diameter 1
FB-68 taper caleulation roll 1.0~6000.0 6000.0 * | oB44
diameter 2
FB-69 multi-segment taper value 0~100 0 * 0B45
FB-70 multi-segment taper value 0~100 0 & 0B46
FB-71 pre-drive frequency gain -50.0%~50.0% 0.0% o 0B47
FB-72 pre-drive acceleration time | 0.00s~655.35s 0.00s * 0B48
FB-73 pre-drive deceleration time | 0.00s~655.35s 0.00s * 0B49
FB-74 speed limit gain 0.0s~6553.5s 100.0s * 0B4A
FB-75 soft start/PI switch LSErr 0~100 5 * 0B4B
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FB-76 soft start/PI switch LS1 0.0%~10.0% 0.4% * 0B4C
FB-77 soft start/PI switch LS2 0.0%~10.0% 0.7% * 0B4D
FB-78 Soft Start/PI Switch 1 0.0~40.0% 2.0% * | OB4E
Setting
FB.79 | Unwinding SoftStart PL 1 5 44 oo, 5.0% *x | OB4F
Switch Point
FB-80 Tension Control Flag 0000H~FFFFH 0 * 0B50
FC Group - Position Control Parameters
0: Relative P2P Position
i Control
FC-00 P2P Position Mode 1: Absolute P2P Position 0 * 0C00
Control
Fe.op | Retumn-to-OriginMode | 500y prppy 0 % | ocol
Selection
0: External Terminal Input
1: Reserved
Position Control 2: RS485 Communication
FC-02 3: CANopen 0 * 0C02
Command Source
4: Reserved
5: Communication
Expansion Card
First Segment .
FC-03 Return-to-Origin Speed 0.00Hz~599.00Hz 8.00Hz * 0CO03
FC-04 Second Segment 0.00Hz~599.00Hz 2.00Hz % | ocos
Return-to-Origin Speed
Machine tool application 0: Off
FC-05 enable 1: Enable 0 * 0C05
FC-06 Error amount ff)r searching 0~65535 1 % 0C06
Z point
FC-07 Position control 0.00s~655.355 1.00s w | 0co7
acceleration time
FC-08 Position control 0.005~655.355 3.00s % | ocos
deceleration time
Fe.09 | APRfirstdeceleration 14 o511, 655 358, 5.00Hz % | ocoo
frequency
Fc.10 | APRSecond Deceleration | 451, 655 352 1.00Hz % | ocoa
Frequency
FC-11 PG Disconnection Counter | 0~65535 0 0COB
Positioning Stiffhess -
FC-12 Adiustment Coefficient 0.10~10.00 1.00 * 0CoC
Positioning Jitter -
FC-13 Adjustment Coefficient 0.00~1.20 3.00 * 0CoD
FC-14 PG Low-Speed Filter 0Hz~2000Hz 1Hz * 0COE
FC-15 Position Checkpoint 1| 350930000 0 % | ocoF
REV
Fc-16 | Position Checkpoint 1) 3576735767 0 % | octo
CNT
FC-17 Position Checkpoint 21 3450030000 0 % | ocu
REV
FC-18 Position g]}\‘fTCpr‘m 2| 3276732767 0 % | oci2
FC-19 Position Control Error 0~65535 65535 LS 0C13
FC-20 Internal Positioning 32767~32767 0 % | ocla
Command
FC21 Feedback Position Arrival 0~65535 10 * 0C15
Error
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FC-22 Pulse Input Filter 0.000~65.535 0.100 % | ocl6
0: Electrical Frequency
FC-23 Pulse Speed Mode 1: Mechanical Frequency 0 * 0C17
(Number of Pole Pairs)
FCo24 | Position Loop Proportional | o5 44 69 8.00 * | ocis
Coefficient
Position Loop .
Fe-25 Feedforward Coefficient | 100 30 * oc9
FC-26 Position Curve Time 0.00s~655.35s 3.00s * 0C1A
FC-27 P2P Maximum Frequency 0.00Hz~599.00Hz 10.00Hz * 0C1B
FCg | Multi-Segment Position I\ 3000 30000 0 % | ocic
(revs)
FCpg | Multi-Segment Position 11 3767 35967 0 % | ocID
(pulse)
Fc3 | Multi-segment Position 21 35000 3000 0 % | ocIE
(revs)
Fc31 | Multi-segment Position2 1 3567 35967 0 % | oCIF
(pulse)
FC-32 Multi-segment Position 3 30000~30000 0 % 0C20
(revs)
Fc33 | Multisegment Position 3\ 3576735967 0 % | ocai
(pulse)
FC34 | Multisegment Position 4 | 3000 30009 0 % | oc22
(revs)
Fc3s | Multisegment Positiond | 3565 35967 0 % | 023
(pulse)
Fc36 | Multi-segment Position S 1 35000 30000 0 % | o024
(revs)
Fc37 | Multisegment PositionS | 3967 35767 0 x | ocs
(pulse)
FC-38 Multi-segment Position 6 30000~30000 0 % 0C26
(revs)
FC39 | Multisegment Position 6 | 35767 35967 0 % | oc27
(pulse)
FC40 | Multisegment Position 73000 30000 0 % | oc2s
(revs)
FC41 | Multisegment Position 71 356755767 0 % | 0C29
(pulse)
FC4p | Multi-segment Position 8 1 35500 3000 0 % | oca
(revs)
FC43 | Multi-segment Position8 | 3567 35967 0 % | oc2B
(pulse)
FC.44 | Molti-segment Position 9 3000 30999 0 % | occ
(revs)
FC4s5 | Multisegment Position | 35767 35967 0 % | oc2p
(pulse)
FC-46 Multi-segment Position 10 30000~30000 0 % 0C2E
(revs)
FC-47 Multi-segment Position 10 32767~32767 0 % 0C2F
(pulse)
FC4g | Multi-segment Position 1 355503000 0 % | 0C30
11(revs)
FC-49 | Multi-segment Position | 3567 35767 0 x | oc3i
11(pulse)
FC.so | Multi-segment Position 1 35500 3000 0 x| oc3
12(revs)
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Fc-s1 | Multi-segment Position 1 3550, 35767 0 % | oc33
12(pulse)
FC-sp | Multi-segment Position 1 3045030009 0 % | oc3s
13(revs)
FC.53 | Multi-segment Position 1 356, 35967 0 % | ocss
13(pulse)
FC.54 | Multi-segment Position 1 305030000 0 % | 0c36
14(revs)
FC.ss | Multi-segment Position | 35767 35967 0 % | o037
14(pulse)
FC-s6 | Multi-segment Position 1305030009 0 % | oc3s
15(revs)
FC-s7 | Multi-segment Position | 3550, 35767 0 % | oc39
15(pulse)
FC-58 Multi-segment -30000~30000 0 % | ocao
PositionO(revs)
FC-59 Multi-segment 32767~32767 0 % | ocal
PositionO(pulse)
FD Group - Multi-speed and Simple PLC Function
FD-00 Multi-Speed 0 -100.00~100.00% 0.00% * 0D00
FD-01 Multi-Speed 1 -100.00~100.00% 0.00% * 0D01
FD-02 Multi-Speed 2 -100.00~100.00% 0.00% * 0D02
FD-03 Multi-Speed 3 -100.00~100.00% 0.00% o 0D03
FD-04 Multi-Speed 4 -100.00~100.00% 0.00% Yo 0D04
FD-05 Multi-Speed 5 -100.00~100.00% 0.00% Yo 0D05
FD-06 Multi-speed 6 -100.00~100.00% 0.00% Yo 0D06
FD-07 Multi-speed 7 -100.00~100.00% 0.00% Yo 0D07
FD-08 Multi-speed 8 -100.00~100.00% 0.00% * 0D08
FD-09 Multi-speed 9 -100.00~100.00% 0.00% * 0D09
FD-10 Multi-speed 10 -100.00~100.00% 0.00% o 0DOA
FD-11 Multi-speed 11 -100.00~100.00% 0.00% Yo 0DOB
FD-12 Multi-Speed 12 -100.00~100.00% 0.00% Yo 0DOC
FD-13 Multi-Speed 13 -100.00~100.00% 0.00% Yo 0DOD
FD-14 Multi-Speed 14 -100.00~100.00% 0.00% Yo 0DOE
FD-15 Multi-Speed 15 -100.00~100.00% 0.00% o 0DOF
0: Single Run Stop at End
FD-16 PLC Operation Mode 1: Single Run Save at End 0 * 0D10
2: Continuous Run
0: No Memory on Power
Failure/Shutdown
. 1: Memory on Power
FD-17 %Cmpowgr lFa‘tll“r: Failure 0 % 0D11
emory sefectio 2: Memory on Shutdown
3: Memory on Power
Failure/Shutdown
FD-18 | PLC Operation Time Unit | O Second 0 % 0D12
1: Hour
0: Function Code FD-00
Setting
Multi-Speed 0 Command 1: AL
FD-19 Setting 2: VR 0 ¥ 0D13
3: Function Code F0-19
Given
FD-20 | PLC Segment00Running | 4 553 0.0 % | op14

Time
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PLC Segment 00
FD-21 Acceleration/Deceleration 0~3 0 Y 0D15
Settings
Fp-pp | PLCSegment 01 Running | o 4553 5 0.0 % | opi6
Time
PLC Segment 01
FD-23 Acceleration/Deceleration 0~3 0 bAe 0D17
Settings
FD-24 | PLCSegment 02 Running | o 4553 5 0.0 % | opis
Time
PLC Segment 02
FD-25 Acceleration/Deceleration 0~3 0 bAe 0D19
Settings
FD-26 PLC Segment 03 0.0~6553.5 0.0 % | ODIA
Operation Time
PLC Segment 03
FD-27 Acceleration/Deceleration 0~3 0 * 0D1B
Settings
FD-28 PLC Segment 04 0.0~6553.5 0.0 % | oDIC
Operation Time
PLC Segment 04
FD-29 Acceleration/Deceleration 0~3 1] A 0DID
Settings
FD-30 PLC Segment 05 0.0~6553.5 0.0 % | oDIE
Operation Time
PLC Segment 05
FD-31 Acceleration/Deceleration 0~3 0 A ODIF
Settings
FD-32 PLC Segment 06 0.0~6553.5 0.0 % | op20
Operation Time
PLC Segment 06
FD-33 Acceleration/Deceleration 0~3 1] A 0D21
Settings
FD-34 PLC Segment 07 0.0~6553.5 0.0 % | op22
Operation Time
PLC Segment 07
FD-35 Acceleration/Deceleration 0~3 1] Y 0D23
Settings
FD-36 PLC Segment 08 0.0~6553.5 0.0 % | op24
Operation Time
PLC Segment 08
FD-37 Acceleration/Deceleration 0~3 0 bAe 0D25
Setting
FD-38 PLC Segment 09 0.0~6553.5 0.0 % | 0D26
Operation Time
PLC Segment 09
FD-39 Acceleration/Deceleration 0~3 0 bAe 0D27
Setting
FD-40 PLC Segment 10 0.0~6553.5 0.0 % | 0D28
Operation Time
PLC Segment 10
FD-41 Acceleration/Deceleration 0~3 0 Y 0D29
Setting
FD-42 PLC Segment 11 0.0~6553.5 0.0 % | op2a
Operation Time
PLC Segment 11
FD-43 Acceleration/Deceleration 0~3 0 * 0D2B

Setting

38




CM680 Inverter Communication Manual
Parameter Overview Table
Comm
Functi Ch unicati
on Name Content Default Value ang on
Code e Addres
s
FD-44 PLC Segment 12 0.0~6553.5 0.0 % | op2c
Operation Time
PLC Segment 12
FD-45 Acceleration/Deceleration 0~3 0 A 0D2D
Setting
FD-46 PLC Segment 13 0.0~6553.5 0.0 % | OD2E
Operation Time
PLC Segment 13
FD-47 Acceleration/Deceleration 0~3 0 bAe 0D2F
Setting
FD-48 PLC Segment 14 0.0~6553.5 0.0 % | op3o
Operation Time
PLC Segment 14
FD-49 Acceleration/Deceleration 0~3 0 bAe 0D31
Setting
FD-50 PLC Segment 15 0.0~6553.5 0.0 % | 0D32
Operation Time
PLC Segment 15
FD-51 Acceleration/Deceleration 0~3 0 bAe 0D33
Setting
FD-52 PLC Current Work Step 0~15 0 ° 0D34
Fp-53 | PLCOperation Time High | 55011 ppppy 0 o | op3s
Position
FD-54 PLC runtime low position 0000H~FFFFH 0 [ 0D36
FE group - torque control parameters
0: TQCPG torque control
M
1: TQCPG torque control
. PM
FE-00 Torque mode selection 2 IM open-loop torque 0 * 0E00
control
3: SVC open-loop torque
control
0: Digital Operator
1: RS485 Communication
2: Analog signal input
FE-01 | Torquecommand source | 37 nonen 0 * | oEo1
selection
4: Reserved
5: Communication
Expansion Card
FE-02 Torque digital setting -100.0%~100.0% 0.0% has 0E02
FE-03 | ForwardToraue Frequency | gu, 1300, 110% % | oE03
FE-04 | ReverseTorque Frequency | g0, 150, 110% % | OE04
Limit
0: No Function
FE-05 Torque Bias Selecti I: Analog Input 0 % | oEos
i orque Bras sefection 2: Parameter PE-06 Input
3: External Terminal Control
FE-06 Torque Bias Value -100.0%~100.0% 0.0% * 0E06
FE-07 High Torque -100.0%~100.0% 30.0% % | o007
Compensation
FE-08 Intermediate torque -100.0%~100.0% 20.0% % | OE08
compensation
FE-09 Low torque compensation -100.0%~100.0% 10.0% * 0E09
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FE-10 Maximum torque 0~500 100 % | OE0A
command
FE-11 F"rw‘[’j’gpl;’lr"{‘i’:nft"’que 0~500 500 e | oEOB
FE-12 F"rw“[r?p]s:r";?ngﬂ?"rque 0~500 500 e | oEOC
FE-13 Reverfjepﬁl:rcfi‘; E orue 1 9~500 500 e | OEOD
FE-14 Rever;epﬁzkﬁ?f] doraue 500 500 o | oRE
FE-15 Torque Filter Time 0.000s~1.000s 0.000s * OEOF
FE-16 Torque Output Filter Gain 0.000s~65.535s 0.200s bAe OE10
prip | Zeolomeiede | oo e : x| o
FF Group - Manufacturer Parameters
FF-00 Reserved 0~65535 0 o 0F00
U0 Group - Fault Record Parameters
U0-00 Fault Record 1 0~65535 0 . 1000
U0-01 Fault Record 2 0~65535 0 [ 1001
U0-02 Fault Record 3 0~65535 0 [ 1002
U0-03 Fault Record 4 0~65535 0 [ 1003
U0-04 Fault Record 5 0~65535 0 . 1004
U0-05 Fault Record 6 0~65535 0 . 1005
U0-06 Fault Record 7 0~65535 0 . 1006
U0-07 Fault Record 8 0~65535 0 . 1007
U0-08 Fault Record 9 0~65535 0 . 1008
U0-09 Fault Record 10 0~65535 0 . 1009
U0-10 Fault Output 1 0~65535 0 LS 100A
U0-11 Fault Output 2 0~65535 0 o 100B
Uo0-12 Fault Output 3 0~65535 0 o 100C
U0-13 Fault output 4 0~65535 0 Yo 100D
U0-14 Fault 1 - Motor speed -32767rpm~32767rpm Orpm . 100E
U0-15 Fault | - Torque command | -3276.7~3276.7 0.0 . 100F
U0-16 Fault 1 - Input terminals 0000H~FFFFH 0 . 1010
Uo0-17 Fault 1 - Output terminals 0000H~FFFFH 0 ° 1011
U0-18 Fault 1 - Inverter Status 0~65535 0 . 1012
U0-19 Fault 1 - Frequency 0.00Hz~655.35Hz 0.00Hz . 1013
Command Hz
U0-20 Fault 1 - Output Frequency | 0.00Hz~599.00Hz 0.00Hz . 1014
U0-21 Fault 1 - Output Voltage 0.0V~6553.5V 0.0V 1015
U0-22 Fault 1 - DC Voltage 0.0V~6553.5V 0.0V 1016
0.00A~655.35A
U0-23 |  Fault 1-Output Current Efgi‘i Z‘S‘g ;EIA"W) 0.00A or 0.0A . 1017
(110kW and above)
U0-24 Fault 1-IGBT Temperature | -3276.7°C to 3276.7°C 0.0°C . 1018
U0-25 Fa;gﬂ;g;‘ii:g‘“ -3276.7°C to 3276.7°C 0.0°C . 1019
U0-26 Fault 2-Output Frequency 0.00Hz~599.00Hz 0.00Hz . 101A
Uo7 | Fault2-Direct Current - oy 6553 5v 0.0V o | 101B

Voltage
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0.00A~655.35A
g y (93kW and below)
U0-28 Fault 2-Output Current 0.0A~6553.5A 0.00A or 0.0A . 101C
(110kW and above)
U0-29 Fault2 - IGBT -3276.7°C to 3276.7°C 0.0°C . 101D
Temperature
U0-30 Fault 3 - Output Frequency | 0.00Hz~599.00Hz 0.00Hz ° 101E
U0-31 Fault 3 - DC Voltage 0.0V~6553.5V 0.0V . 101F
0.00A~655.35A
g R (93kW and below)
U0-32 Fault 3 - Output Current 0.0A~6553 5A 0.00A or 0.0A . 1020
(110kW and above)
U0-33 Fault 3 - IGBT 13276.7°C 10 3276.7°C 0.0°C o | 1021
Temperature
U0-34 Fault 4 - Output Frequency | 0.00Hz~599.00Hz 0.00Hz ° 1022
U035 | Faultd-Direct Current 1 oy 6553 5v 0.0V o | 1023
Voltage
0.00A~655.35A
g § (93kW and below)
U0-36 Fault 4-Output Current 0.0A~6553 5A 0.00A or 0.0A . 1024
(110kW and above)
U0-37 Fault 4-IGBT Temperature | -3276.7°C to 3276.7°C 0.0°C . 1025
U0-38 Fault 5-Output Frequency 0.00Hz~599.00Hz 0.00Hz . 1026
U039 | FaultS-Direct Current 1 oy 6553 5v 0.0V . 1027
Voltage
0.00A~655.35A
g ¥ (93kW and below)
U0-40 Fault 5-Output Current 0.0A~6553.5A 0.00A or 0.0A . 1028
(110kW and above)
U0-41 Fault 5-IGBT Temperature | -3276.7°C to 3276.7°C 0.0°C . 1029
U0-42 Fault 6-Output Frequency 0.00Hz~599.00Hz 0.00Hz ° 102A
U043 | Fault6-Direct Current 1 oy 6553 sv 0.0V o | 102B
Voltage
0.00A~655.35A
g g (93kW and below)
U0-44 Fault 6-Output Current 0.0A~6553 5A 0.00A or 0.0A . 102C
(110kW and above)
U0-45 Fault 6-IGBT Temperature | -3276.7°C to 3276.7°C 0.0°C . 102D
Number of Days Since -
U0-46 Fault 1 Occurred 0~65535 0 ° 102E
U0-47 Fault 1 Occurrence 0~1439 0 o | 100F
Minute
U0-48 Fault 2 Occurrence Days 0~65535 0 ] 1030
U0-49 Fault 2 Occurrence 0~1439 0 o | 1031
Minutes
U0-50 Fault 3 Occurrence Days 0~65535 0 L] 1032
Uo-51 Fault &Qmeme 0~1439 0 . 1033
inutes
U0-52 Fault 4 Occurrence Days 0~65535 0 . 1034
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U0-53 Minutes since Fault 4 0~1439 0 . 1035
occurred
U0-54 Days since Fault 5 0~65535 0 o | 1036
occurred
U0-55 Minutes since Fault 5 0~1439 0 . 1037
occurred
U0-56 Days since Fault 6 0~65535 0 . 1038
occurred
U0-57 Minutes since Fault 6 0~1439 0 . 1039
occurred
U1 Group - Status Monitoring Parameters
U1-00 DI terminal status 0000H~FFFFH 0 ] 1100
U1-01 DO terminal status 0000H~FFFFH 0 . 1101
U1-02 Set frequency 0.00Hz~599.00Hz 50.00Hz . 1102
U1-03 External frequency record 0.00Hz~599.00Hz 60.00Hz . 1103
U1-04 PID feedback value -200.00~200.00% 0.00% . 1104
Ul1-05 KP gain monitoring value 0.00%~100.00% 88.00% ° 1105
U1-06 KI Gain Monitoring Value | 0.00s~100.00s 0.05s . 1106
U1-07 KD Gain Monitoring Value | 0.00~1.00 0.00 ] 1107
U1-08 Model Change Record 0~65535 0 bAe 1108
U1-09 10 Card ID 0~13 0 . 1109
HO Group - Other Motor Parameters
1: Induction Motor 1
. 2: Induction Motor 2
HO0-00 IM Motor Selection 3. Induction Motor 3 1 * 1200
4: Induction Motor 4
H0-01 M2 Maximum Frequency 0.00Hz~599.00Hz 50.00Hz * 1201
H0-02 M2 Rated Frequency 0.00Hz~599.00Hz 50.00Hz * 1202
H0-03 M2 Rated Voltage 0.0~510.0V 380.0 * 1203
HO0-04 IM2 Rated Power 0.00kW~655.35kW Model Confirmation * 1204
HO-05 IM2 Number of Poles 2~20 Model Confirmation ° 1205
0.00A~655.35A
: (93kW and below) y
HO0-06 IM2 Rated Current 0.0A~6553.5A HO0-04 Confirm * 1206
(110kW and above)
HO0-07 IM2 Rated Speed Orpm~65535rpm H0-04 Confirm * 1207
HO0-08 IM2 No-load Current 0.00A~HO0-06 Model Confirmation * 1208
H0-09 IM2 Stator Resistance 0.000Q~65.535Q Model Confirmation * 1209
HO-10 IM2 Rotor Resistance 0.000Q~65.535Q Model Confirmation * 120A
HO-11 IM2 Mutual Inductance 0.0mH~6553.5mH Model Confirmation * 120B
HO-12 IM2 Leakage Inductance 0.00mH~655.35mH Model Confirmation * 120C
HO0-13 M3 Maximum Frequency 0.00Hz~599.00Hz 50.00Hz * 120D
HO-14 M3 Rated Frequency 0.00Hz~599.00Hz 50.00Hz * 120E
HO-15 M3 Rated Voltage 0.0V~510.0V 380.0V * 120F
HO-16 IM3 rated power 0.00kW~655.35kW Model Confirmation * 1210
HO-17 IM3 number of poles 2~20 Model Confirmation . 1211
HO-18 IM3 rated current 0.00A~655.35A HO0-16 confirm * 1212
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(93kW and below)
0.0A~6553.5A
(110kW and above)
HO-19 IM3 rated speed Orpm~65535rpm HO0-16 confirm * 1213
HO0-20 IM3 no-load current 0.00A~HO0-18 Model Confirmation * 1214
HO0-21 IM3 stator resistance 0.000Q~65.535Q Model Confirmation * 1215
HO0-22 M4 Maximum Frequency 0.00Hz~599.00Hz 50.00Hz * 1216
HO0-23 M4 Rated Frequency 0.00Hz~599.00Hz 50.00Hz * 1217
HO0-24 M4 Rated Voltage 0.0V~510.0V 380.0V * 1218
HO0-25 IM4 Rated Power 0.00kW~655.35kW Model Confirmation * 1219
HO0-26 IM4 Number of Poles 2~20 Model Confirmation ° 121A
0.00A~655.35A
. (93kW and below) .
HO0-27 IM4 Rated Current 0.0A~6553 5A HO0-25 Confirm * 121B
(110kW and above)
HO0-28 IM4 Rated Speed Orpm~65535rpm HO-25 Confirm * 121C
HO0-29 IM4 No-load Current 0.00A~HO0-27 Model Confirmation * 121D
HO0-30 IM4 Stator Resistance 0.000Q~65.535Q Model Confirmation * 121E
H1 Group - Other Motor VF Control
H1-00 M2 Multi-point VF 0.00Hz~599.00Hz 0.50Hz * | 1300
Frequency Point 1
HI-01 M2 Multi-point VE 0.0V~480.0V 2.0V x| 1301
Voltage Point 1
HI-02 M2 Multi-point VE 0.00Hz~599.00Hz 1.50Hz * | 1302
Frequency Point 2
HI1-03 M2 Multi-point VF 0.0V~480.0V 10.0V | 1303
Voltage Point 2
HI1-04 M2 Multi-point VE 0.00Hz~599.00Hz 3.00Hz * | 1304
Frequency Point 3
HI1-05 M2 Multi-point VF 0.0V~480.0V 2.0V | 1305
Voltage Point 3
HI-06 M2 Torque Cgmpensatlon 0~10 1 * 1306
Gain
H1-07 M2 Slip Compensation |, 519,99 0.00 * 1307
Gain
HI-08 M3 Multi-point VE 0.00Hz~599.00Hz 0.50Hz * | 1308
Frequency Point 1
H1-09 M3 Multi-point VF 0.0V~480.0V 2.0V % | 1309
Voltage Point 1
HI-10 M3 Multi-point VE 0.00Hz~599.00Hz 1.50Hz * | 1304
Frequency Point 2
HI-11 M3 Multi-point VF 0.0V~480.0V 10.0V % | 130B
Voltage Point 2
HI-12 M3 Multi-point VE 0.00Hz~599.00Hz 3.00Hz * | 130C
Frequency Point 3
HI-13 M3 Multi-point VE 0.0V~480.0V 2.0V % | 130D
Voltage Point 3
Hi-14 M3 Torque CQmpensatlon 0~10 1 % 130E
Gain
HI-15 M3 Slip Compensation |, 55— 19,99 0.00 o 130F

Gain
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HI-16 M4 Multi-point VE 0.00Hz~599.00Hz 0.50Hz x| 1310
Frequency Point 1
HI-17 M Multi-point VB | 450, 0v 2.0V % | 131
Voltage Point 1
HI-18 M Multi-point VE 0.00Hz~599.00Hz 1.50Hz * | 1312
Frequency Point 2
M4 Multi-point VF -
HI-19 Voltage Point 2 0.0V~480.0V 10.0V ¥ 1313
H1-20 M4 Multi-point VE= 1 4011, ~599.00H7 3.00Hz *x | 1314
Frequency Point 3
HI-21 M Multi-point VF 0.0V~480.0V 2.0V x| 1315
Voltage Point 3
HI-22 M4 Torque Cgmpensatlon 0~10 1 * 1316
Gain
HI1-23 Ma Slip Compensation | ¢ 5014 g9 0.00 e 1317
Gain
H2 Group - Other Motor Vector Control Parameters
H2-00 Reserved 0~65535 0 . 1400
H3 Group - Other Motor Fault Parameters
0: Not Detected
1: Constant Speed Detection
Continue Running
2: Constant Speed Detection
H3-00 Over-torque selection 2 Stop Running 0 F 1500
3: Running Detection
Continue Running
4: Running Detection Stop
Running
H3-01 Over-torque threshold 2 10%~250% 120% * 1501
H3-02 Over-torque time 2 0.1s~60.0s 0.1s Yo 1502
0: Constant Torque Output
Motor
H3-03 | Motor 2 overload selection Il\;lot\(’)‘f‘able Torque Output 2 % | 1503
2: No Motor Overload
Protection
H3-04 Motor 2 overload time 30.0s~600.0s 60.0s has 1504
0: Not Detected
1: Constant Speed Detection
Continue Running
2: Constant Speed Detection
H3-05 Over-torque selection 3 Stop Running 0 bAe 1505
3: Running Detection
Continue Running
4: Running Detection Stop
Running
H3-06 Over-torque threshold 3 10%~250% 120% F 1506
H3-07 Over-torque time 3 0.1s~60.0s 0.1s Y 1507
0: Constant Torque Output
. Motor
H3-08 Motor 3 overload selection 2 bAe 1508

1: Variable Torque Output
Motor
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2: No Motor Overload
Protection
H3-09 Motor 3 overload time 30.0s~600.0s 60.0s A 1509
0: Not Detected
1: Constant Speed Detection
Continue Running
2: Constant Speed Detection
H3-10 Over-torque selection 4 Stop Running 0 * 150A
3: Running Detection
Continue Running
4: Running Detection Stop
Running
H3-11 Over-torque threshold 4 10%~250% 120% LS 150B
H3-12 Over Torque Time 4 30.0s~600.0s 0.1s * 150C
0: Constant Torque Output
Motor
H3-13 Motor 4 Oyerload 1: Variable Torque Output 2 * 150D
Selection Motor
2: No Motor Overload
Protection
H3-14 Motor 4 Overload Time 30.0s~600.0s 60.0s LS 150E
L0 Group - System Control Parameters
L0-00 APP MACRO 0~65535 0 bAe 1600
L0-01 System Control Flag 0~65535 0 * 1601
L0-02 Debugging Flag 0~65535 0 K 1602
L0-03 Debug Flag 1 0~65535 64 ¥ 1603
L0-04 Reserved 0~65535 0 ¥ 1604
L0-05 System Control Parameters | 0~65535 0 Y 1605
L0-06 Special Control Flags 0~65535 0 bAe 1606
L0-07 Reserved 0~65535 0 * 1607
L0-08 Reserved 0~65535 0 ¥ 1608
KPD Automatic Screen
L0-09 Refresh Enable 0~1 0 ¥ 1609
Lo-10 | KPDSereenRefreshTime - 506 oog 0.15s # | 160A
Setting
po-11 | LowSpeed Debugging | 5555 1 % | 1608
Position
L1 Group - User Function Code Customization
0: Digital Operator
1: RS485 Communication
2: Analog Input
3: External Up/Down Input
4: Pulse Input Without
Frequency Source Direction
L1-00 Selection (HAND) 5:  Pulse Input With 0 * 1700
Direction
6: CANopen Input
7: Reserved
8: Communication Card
Input
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9: PID
0: Digital Operator
1: External Terminal Input
2: RS485 Communication
Operation Command Input
L1-01 Source (HAND) 3: CANopen Input 0 * 1701
4: Reserved
5:  Communication Card
Input
0: Standard HOA Operation
1: L/R Does Not Maintain
LOC/REM Action State
L1-02 Selection 2: Maintain REM State 0 * 1702
3: Maintain LOC State
4:  Maintain REM/LOC
State
L2 Group - Optimized Control Parameters
0: DPWM  Modulation
Mode
L2-00 PWM Mode Selection 1: Reserved 2 * 1800
2: SVPWM  Modulation
Mode
1201 | PWMSevenfFive Segment | 551y, 55 3511, 15.00Hz % | 1s01
Switching Point
0: SVPWM 66% DPWM 1
1: SVPWM 100%
2: SVPWM 66%
L2-02 PWM Mode Selection 3: SPWM-DPWM 100% 0 * 1802
4: SVPWM-DPWM 100%
5: SPWM 100%
6: SVPWM 66%-100%
L2-03 PWM dead time value 0~666 133 bAe 1803
L2-04 PWM narrow pulse width 0~333 66 ¥ 1804
L2-05 Reserved 0~1440 180 ¥ 1805
12-06 Dead Time Compensation 0~65535 5 % 1806
Mode
12-07 Dead Time Compensation 0~65535 180 % 1807
Value
12-08 Tube Voltage Drop 0~65535 5 * 1808
Compensation Value
1.2-09 Dead Time Compensation 0~65535 200 % 1809
4 Slope
1210 | DeadTime Compensation | scss 5000 % | 180A
5 Slope
L. | Dead-time Compensation |04 go; —100.0% 0.0% % | 180B
Bias Value
Dead-time Compensation -
L2-12 Width 0~65535 512 ¥ 180C
L2.13 | Dead-time Compensation | 401, 599 0op, 0.00Hz % | 180D
Switching Point
L2-14 | Dead-time Compensation | 4555 50000 % | 180E
Filter
L2.15 | Deadtime Compensation | )5, (5535, 8000pu % | 180F

Identification Id
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L2-17 BrakingUnitStart Voltage 700.0V~900.0V 740.0V ¥ 1811
1.1y | Undervoltage Protection 1550 oy 40 gv 360.0V w | 1812
Value
0: Wait for Output
. 1: Zero Speed Position
L2-19 Zero Sg:lee (1 t(i)o 131 eration Control Output 0 * 1813
2: Output at Minimum
Frequency
L2-20 Reserved 0~65535 0 . 1814
L2-21 Reserved 0~65535 0 . 1815
L2-22 Random PWM 0: Disable 1: Enable 1] * 1816
L2-23 Overmodulation Gain 80~120 100 bAe 1817
L2-24 Back EMF Identification 0~1000% 50 . 1818
Frequency
L3 Group - Master/Slave Control Parameters
L3-00 Reserved | 0~65535 0 . 1900
L4 Group - Brake Function Parameters
L4-00 Brake Frequency 0.00~599.00Hz 0.00 * 1A00
Brake Control Enable
L4-01 Selection 0~1 0 * 1A01
L14-02 frake Release 0.00~20.00Hz 2.50 * | 1A02
requency
L4-03 Brake Release 0.0~20.0 seconds 1.0 % | 1A03
Frequency Maintenance
L4-04 Brake Current Limit 50~200% 120 %« 1A04
Value
L4-05 . Brake Close 0~20.00Hz 1.50 % | 1A05
requency
L4-06 Brak;'Close Delay 0~20.0s 0.0 % 1A06
ime
Brake Close
L4-07 Frequency Maintenance 0720.0s 1.0 a 1A07
L5 Group - Sleep Wake Function Parameters
Sleep Method Reference 0: PID Command Arrival
L.5-00 Selection 1: PID Feedback Arrival 0 * 1800
L5-01 Sleep Threshold 0.00Hz~599.00Hz 0.00Hz F 1B01
L5-02 Wake Threshold 0.00Hz~599.00Hz 0.00Hz * 1B02
L5-03 Sleep Delay 0.0s~6000.0s 0.0s ¥ 1B03
L5-04 Wake Delay 0.00s~600.00s 0.00s ¥ 1B04
L6 Group - Frequency Swinging, Fixed Length, and Counting
L6-00 Final Count Value Setting 0~65500 0 ¥ 1C00
L6-01 Intermediate Count Value 0~65500 0 * 1co1
Setting
0: Count Reached, No EF
L6-02 Count Reached E.F Enable 1 Count Reached. EF 0 A 1C02
L7 Group - Al Multi-point Curve Setting
0: General Curve
L7-00 Al Curve Selection 1 All Three-point Curve 0 % | 1D00

2: AI2 Three-point Curve

3: AIl&AI2  Three-point
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Curve
4: AI3 Three-point Curve
5: AIl&AI3  Three-point
Curve
6: AIR&AI3  Three-point
Curve
7: AI123 Three-point Curve
L7-o1 | Al Minimum Pointhhput | 4 699,09 0.00 % | 1DOI
L7-02 AL Minimum Polnt 1 400, 100.00% 0.00% % | 1D02
Percentage
L7-03 | AIl Midpoint Input Value | 0.00~20.00 5.00 * 1D03
L7-04 | AIl Midpoint Percentage | 0.00%~100.00% 50.00% e 1D04
L7-05 | A Ma"‘“{}‘a‘;‘:"‘m Tnput | 4 60~20.00 10.00 % | 1pos
L7-06 | AT Maximum Point 1 550,100,009 100.00% % | 1D06
Percentage
L707 | A2 Mm‘“{‘,ﬁ;’"‘m Tnput 14 60~20.00 0.00 % | 1D07
L7-08 Al2 Minimum Point 0.00%~100.00% 0.00% % | 1DO08
Percentage
L7-09 AI2 Midpoint Input Value 0.00~20.00 5.00 o 1D09
L7-10 AI2 Midpoint Percentage 0.00%~100.00% 50.00% * 1D0A
L7 | AP Ma"‘“\‘}‘a‘;‘:"'m Tnput | 60~20.00 10.00 % | 1DoB
L7-12 Al2 I\Ifa’“mum Point 0.00%~~100.00% 100.00% % | 1DOC
ercentage
L7-13 | AB Mmm{;‘;ﬂl :‘“m Tnput |4 60~20.00 0.00 % | 1DOD
L7-14 AI3 Minimum Point 0.00%~100.00% 0.00% e 1DOE
Percentage
L7-15 | AI3 Midpoint Input Value | 0.00~20.00 5.00 * 1DOF
L7-16 | AR Intermediaie Point = 560,100 009 50.00% % | 1IDIO
Percentage
L7-17 | AB Ma"‘“{}‘a‘;‘:"‘m Tnput | 4 60~20.00 10.00 % | 111
L7-18 A3 Maximum Point 1o 449, 100,00% 100.00% % | D12
Percentage
L8 Group - Application Macro Parameters
0: No Function
1: User Defined
2: Air Compressor
3: Fan
4: Water Pump
5: Conveyor Belt
6: Machine Tool Application
Industry Application 7: Packaging
L8-00 Macro Selection 8: Textile Application 0 * 1E00
9: High-Speed Drill
Application
10:Production Testing
Dedicated
11: PID
12 PID + Auxiliary
Frequency
L8-01 Application Macro 0.00~29.00 0.00 * 1E01

Parameter 1
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18-02 Application Macro 0.00~29.00 0.00 %* | 1E02
Parameter 2
18-03 Application Macro 0.00~29.00 0.00 % | 1E03
Parameter 3
L8-04 Application Macro 0.00~29.00 0.00 * 1E04
Parameter 4
L8-05 Application Macro 0.00~29.00 0.00 * 1E05
Parameter 5
L8-06 Application Macro 0.00~29.00 0.00 * 1E06
Parameter 6
L8-07 Application Macro 0.00~29.00 0.00 * 1E07
Parameter 7
18-08 Application Macro 0.00~29.00 0.00 % | 1EO08
Parameter 8
18-09 Application Macro 0.00~29.00 0.00 %* | 1E09
Parameter 9
L8-10 Application Macro 0.00~29.00 0.00 * 1E0A
Parameter 10
L8-11 Application Macro 0.00~29.00 0.00 * 1E0B
Parameter 11
L8-12 Application Macro 0.00~29.00 0.00 * 1E0C
Parameter 12
L8-13 Application Macro 0.00~29.00 0.00 * 1E0D
Parameter 13
L8-14 Application Macro 0.00~29.00 0.00 % | 1EOE
Parameter 14
L8-15 Application Macro 0.00~29.00 0.00 % | 1EOF
Parameter 15
L8-16 Application Macro 0.00~29.00 0.00 * 1E10
Parameter 16
L8-17 Application Macro 0.00~29.00 0.00 * 1E11
Parameter 17
L8-18 Application Macro 0.00~29.00 0.00 % IE12
Parameter 18
L8-19 Application Macro 0.00~29.00 0.00 * 1E13
Parameter 19
1820 Application Macro 0.00~29.00 0.00 % | IE14
Parameter 20
L8-21 Application Macro 0.00~29.00 0.00 % | IEIS
Parameter 21
18-22 Application Macro 0.00~29.00 0.00 * 1E16
Parameter 22
18-23 Application Macro 0.00~29.00 0.00 * 1E17
Parameter 23
L8-24 Application Macro 0.00~29.00 0.00 * 1E18
Parameter 24
L8-25 Application Macro 0.00~29.00 0.00 * 1E19
Parameter 25
1826 Application Macro 0.00~29.00 0.00 % | IEIA
Parameter 26
1827 Application Macro 0.00~29.00 0.00 % | 1EIB
Parameter 27
L8-28 Application Macro 0.00~29.00 0.00 * 1IEIC
Parameter 28
L8-29 Application Macro 0.00~29.00 0.00 * 1EID
Parameter 29
L8-30 Application Macro 0.00~29.00 0.00 has 1E1E
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Parameter 30
L8-31 Application Macro 0.00~29.00 0.00 * 1EIF
Parameter 31
L8-32 Application Macro 0.00~29.00 0.00 * 1E20
Parameter 32
18-33 Application Macro 0.00~29.00 0.00 % | 1E21
Parameter 33
18-34 Application Macro 0.00~29.00 0.00 % | 1E22
Parameter 34
L8-35 Application Macro 0.00~29.00 0.00 e 1E23
Parameter 35
L8-36 Application Macro 0.00~29.00 0.00 * 1E24
Parameter 36
L8-37 Application Macro 0.00~29.00 0.00 * 1E25
Parameter 37
L8-38 Application Macro 0.00~29.00 0.00 * 1E26
Parameter 38
18-39 Application Macro 0.00~29.00 0.00 % | 1E27
Parameter 39
18-40 Application Macro 0.00~29.00 0.00 % | 1E28
Parameter 40
L8-41 Application Macro 0.00~29.00 0.00 e 1E29
Parameter 41
L8-42 Application Macro 0.00~29.00 0.00 * 1E2A
Parameter 42
L8-43 Application Macro 0.00~29.00 0.00 * 1E2B
Parameter 43
L8-44 Application Macro 0.00~29.00 0.00 * 1E2C
Parameter 44
L8-45 Application Macro 0.00~29.00 0.00 % | 1E2D
Parameter 45
18-46 Application Macro 0.00~29.00 0.00 % | 1E2E
Parameter 46
L8-47 Application Macro 0.00~29.00 0.00 * 1E2F
Parameter 47
L8-48 Application Macro 0.00~29.00 0.00 * 1E30
Parameter 48
L8-49 Application Macro 0.00~29.00 0.00 * 1E31
Parameter 49
L8-50 Application Macro 0.00~29.00 0.00 * 1E32

Parameter 50
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2 Parameter Group Description

2.1 FO Group Basic Function Codes

F0-00 | Model Number

| Range: 0~65535

| Factory value: Model determined

For user viewing only, cannot be modified.
The model code meanings are shown in Table2-1.

Table 2-1 Product Model List

Model Model .

Number Inverter Status Number Meaning

4301 380V~ 480V three-phase input, 4315 380V ~ 480V three-phase input,

0.75kW 75KW

4302 380V ~480V three-phase input, 1.5kW #16 321% 480V three-phase input,

4303 380V ~480V three-phase input, 2.2kW 5317 ffg;’ww 480V three-phase input,

4304 380V ~480V three-phase input, 4kW 18 ?gngWN 480V three-phase  input,

4305 380V ~480V three-phase input, 5.5kW 4319 380V~ 480V three-phase input,
160kW

4306 380V ~480V three-phase input, 7.5kW 4320 igg;’WN 480V three-phase  input,

4307 380V ~480V three-phase input, 11kW 4321 380V =~ 480V three-phase input,
200kW

4308 380V~480V three-phase input, 15kW 4322 380V~ 480V three-phase input,
220kW

380V ~ 480V three-phase input, 380V ~ 480V three-phase input,

4309 18.5kW 4323 250kW

4310 380V ~480V three-phase input, 22kW 4324 380V =~ 480V three-phase input,
280kW

11 380V ~480V three-phase input, 30kW 4325 g?ngWN 480V three-phase  input,

4312 380V ~480V three-phase input, 37kW 4326 380V~ 480V three-phase input,
355kW

4313 380V ~480V three-phase input, 45kW 4327 380V =~ 480V three-phase input,
400kW

4314 380V ~480V three-phase input, SSkW 4328 izlewN 480V three-phase  input,

F0-01 | Light/Heavy Load Selection | Range: 1~1

Factory value: 1

Default value 1: Heavy load, non-modifiable.
This series of inverters only provides heavy load models.

F0-02 | Rated Current

| Range: 0.00~655.35 or 0.0~6553.5A

| Factory value: Model determined

For user viewing only, cannot be modified.

For inverters up to and including 93kW, the rated current is given to two decimal places; for
110kW and above, the rated current is given to one decimal place.

F0-03 | Control Mode

Range: 0~3

Factory value: 0

0: Speed Mode

1: Point-to-point position control
2: Torque Mode

3: Homing Mode

This function code is used to set the operating mode of the inverter, allowing it to operate in speed

mode, torque mode, or position mode (including point-to-point and homing).

F0-04 | Speed Mode Selection

| Range: 0~7

| Factory value: 0

0: V/F Control
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2: VVC Voltage Vector Control

3: Induction Motor Closed-loop Control

4: Permanent Magnet Motor Closed-loop Control

6: SVC Open-loop Vector Control

When the inverter operates in speed mode, this function code is used to select the required control
method. When driving an asynchronous motor, if there is an encoder, induction motor closed-loop
control can be selected; if there is no encoder, VF control, VVC voltage vector control, or SVC
open-loop vector control can be selected; When driving a permanent magnet synchronous motor, if
there is an encoder, permanent magnet motor closed-loop control can be selected; if there is no encoder,
VVC voltage vector control or SVC open-loop vector control can be selected; When driving a
synchronous reluctance motor, VVC voltage vector control or SVC open-loop vector control can be
selected.

F0-05 | Run Command Source Selection | Range: 0~5 | Factory value: 0

This function code is used to select the input channel for the inverter control command.

Inverter control commands include: start, stop, forward, reverse, jog, etc.

0: Digital Operator

Selecting this command channel allows the inverter to be controlled via the RUN, STOP, JOG, etc.,
buttons on the keypad to operate and stop the inverter.

1: External Terminal Input

Selecting this command channel allows the inverter to be controlled through digital input
terminals.

2: RS485 Communication Input

Selecting this command channel allows commands to be sent to the inverter via RS485
communication to control the inverter to perform actions such as start and stop.

3: CANopen Input

Selecting this command channel requires the installation of a CANopen communication card in the
inverter, allowing the master device to send control commands to the inverter using the CANopen
protocol.

4: Reserved

5: Communication Card Input

Select this command channel, the inverter needs to be equipped with other communication cards
(such as Profinet, Profibus-DP, EtherCAT communication cards), and the host computer can use the
corresponding bus communication protocol to send control commands to the inverter.

F0-06 | Frequency Source Selection | Range: 0~10 | Factory value: 0

This function code is used to set the main frequency source.

0: Digital Operator

Set the frequency value via the keyboard; set the frequency value at the 'F xx.xx Hz' display on the
main interface. Use the up and down buttons to move the arrow icon to the 'F xx.xx Hz' position, then
press the 'OK' button, the frequency value will flash. Modify the frequency value using the left and right
arrows and the up and down arrows, and press the 'ESC' key to exit after modification.

1: RS485 Communication

Set the frequency value through RS485 communication; the host computer needs to connect to the
inverter's 485+, 485- terminals, and then the frequency can be set via communication. For details, refer
to Appendix A MODBUS Communication Protocol.

2: Analog Input

Set the frequency value through an analog signal. The frequency value can be set through three
analog input channels on the inverter; it is necessary to set the analog input function of the
corresponding channel to “frequency setting” (set through F5-21, F5-27, or F5-33).

3: External Up/Down Input

Set the frequency value through DI terminals by setting the DI terminal function in group F5 to 19,
20 (external command for frequency increase, external command for frequency decrease), then adjust
the frequency value using the corresponding DI terminals.

4: Pulse Input Without Direction

Select the reference pulse input type (F4-30).

5: Pulse Input With Direction

Select the reference pulse input type (F4-30).
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6: CANopen Input

Set the frequency value through CANopen communication; the master device uses the CANopen
protocol to communicate with the inverter and set its frequency value.

7: Reserved

8: Communication Card Input

Set the frequency value through a communication card; the inverter must have a communication
card installed to communicate with the master device, which can use the corresponding bus
communication protocol to set the inverter's frequency.

9: PID

The frequency setpoint comes from process PID control. The PID function can be configured
through the FA group function codes, where the output of the PID controller serves as the inverter's
frequency setpoint. For details, refer to the introduction of the 'PID function' in the FA group.

10: Digital Terminal Multi-Speed

The frequency value is set through the DI terminals. The F5 group 'Input Terminals' and FD group
'Multi-Speed and Simple PLC Function' function codes can be used to set multi-speeds and the
correspondence between DI input signals and multi-speeds. For details, refer to the introductions of
these two groups of function codes.

| F0-07 | Auxiliary Frequency Source | Range: 0~8 | Factory value: 0
This function code is used to select the auxiliary frequency source.
0: Disabled

Disable the auxiliary frequency function.

1: Digital Operator

Set the auxiliary frequency via the keypad; the frequency value is set in the 'F xx.xx Hz' display on
the main screen. Use the up and down buttons to move the arrow icon to the 'F xx.xx Hz' position, then
press the 'OK' button, the frequency value will flash. Modify the frequency value using the left and right
arrows and the up and down arrows, and press the 'ESC' key to exit after modification.

2: RS485 Communication

Set the frequency value through RS485 communication; the host computer needs to connect to the
inverter's 485+, 485- terminals, and then the frequency can be set via communication. For details, refer
to Appendix A MODBUS Communication Protocol.

3: Analog Input

Set the frequency value through an analog signal. The frequency value can be set through three
analog input channels on the inverter. The corresponding channel's analog input function must be set to
'Auxiliary Frequency Setting' (set through F5-21, F5-27, or F5-33).

4: External Up/Down Input

Set the frequency value through DI terminals by setting the DI terminal function in group F5 to 19,
20 (external command for frequency increase, external command for frequency decrease), then adjust
the frequency value using the corresponding DI terminals.

S: Pulse Input

Select the reference pulse input type (F4-30).

6: CANopen Input

Selecting this command channel requires the installation of a CANopen communication card in the
inverter, allowing the master device to send control commands to the inverter using the CANopen
protocol.

7: Reserved

8: Communication Card Input

Set the frequency value through a communication card; the inverter must have a communication
card installed to communicate with the master device, which can use the corresponding bus
communication protocol to set the inverter's frequency.

Note:

1. The auxiliary frequency source can only be modified when the inverter is stopped.

2. The main and auxiliary frequency function selection can only be modified when the inverter is
stopped.

3. Some command source methods require additional accessories, such as communication cards.

4. The main frequency and auxiliary frequency cannot be set to the same source.
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5. When digital inputs (F5-00 ~ F5-06, LC-00 ~ LC-02) are configured to force the auxiliary
frequency to 0, the auxiliary frequency output function will be disabled.

6. If the result of subtracting the auxiliary frequency from the main frequency is negative, negative
frequency input must be allowed (set F5-38 to 1) for reversal; otherwise, the output frequency will be 0.
Additionally, pay attention to the setting of the main-auxiliary reverse stop frequency (FA-27) to avoid
limiting the desired reverse output.

F0-08 | Frequency Source Superposition Selection | Range: 0~3 | Factory value: 0 |

0: Main Freq + Aux Freq

The actual set frequency of the inverter is the sum of the main frequency and the auxiliary
frequency.

1: Main Frequency-Auxiliary Frequency

The actual set frequency of the inverter is the main frequency minus the auxiliary frequency.

2: Aux Freq - Main Freq

The actual set frequency of the inverter is the auxiliary frequency minus the main frequency.

3: Auxiliary Frequency

The actual set frequency of the inverter isthe auxiliary frequency.

F0-09 | Forward/Reverse Prohibited Selection | Range: 0~2 | Factory value: 0

0: Forward/Reverse Enabled

Allows the inverter to run forward and reverse.
1: Reverse Prohibited

The inverter can only run forward, not reverse.
2: Forward Prohibited

The inverter can only run reverse, not forward.

[ Fo-10 | Upper Limit Frequency | Range: 0.00~599.00Hz | Factory setting: 599.00Hz |
This function code is used to set the maximum frequency that the inverter can output.
[Fo-11 ] Lower Limit Frequency [ Range: 0.00~F0-10 [ Factory Value: 0.00Hz _|

This function code is used to set the lower limit frequency for the variable speed drive. When the
inverter starts running, it begins at the start frequency. During operation, if the set frequency is less than
the lower limit frequency, the inverter will continue to run at the lower limit frequency until the inverter
stops or the set frequency is OHz or greater than the lower limit frequency.

FO-12 | Speed curve time unit | Range: 0~1 | Factory value: 0 |

Used to set the precision of the acceleration and deceleration time units.

0: Acceleration and deceleration unit is 0.01 seconds

1: Acceleration and deceleration unit is 0.1 seconds

By default, this function code is 0, at which point the acceleration and deceleration time is two
decimal places, with a maximum value of 600.00 seconds. If longer acceleration and deceleration times
are required, this function code can be changed to 1, at which point the acceleration and deceleration
time becomes one decimal place, with a maximum value of 6000.0 seconds, to meet the demand for
longer acceleration and deceleration times.

FoO-1 Acceleration time | Range: 0.00 ~ 600.00 seconds or 0.0 ~ 6000.0 | Factory value: Model
8 1 seconds determined
FO-1 Deceleration time | Range: 0.00 ~ 600.00 seconds or 0.0 ~ 6000.0 | Factory value: Model
4 1 seconds determined

Acceleration time refers to the time required for the inverter to accelerate from zero frequency to
the acceleration/deceleration reference frequency (determined by F4-02), see t1 in Fig.2-1.

Deceleration time refers to the time required for the inverter to decelerate from the
acceleration/deceleration reference frequency (determined by F4-02) to zero frequency, see t2 in
Fig.2-1.

This series of inverters provides 4 sets of acceleration/deceleration times, which users can switch
and select using digital input terminals DI.
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Fig. 2-1 Acceleration/Deceleration Time
| FO-15 | Carrier frequency | Range: 2~ 15kHz | Factory setting: 6kHz

This function code is used to adjust the carrier frequency of the inverter. By adjusting the carrier
frequency, motor noise can be reduced, mechanical system resonance points can be avoided, ground
leakage current can be reduced, and interference generated by the inverter can be minimized. When the
carrier frequency is low, the high-order harmonic components of the output current increase, leading to
increased motor losses and motor temperature rise. When the carrier frequency is high, motor losses
decrease and motor temperature rise decreases, but inverter losses increase, inverter temperature rise
increases, and interference increases. Adjusting the carrier frequency will affect the performance shown
inTable 2-2:

Table 2-2 Effects of High and Low Carrier Frequencies

Carrier frequency Low -> High
Motor noise High -> Low
OQutput current waveform Poor -> Good
Motor temperature rise High -> Low
Inverter Temperature Rise Low -> High
Leakage Current Small -> Large
External Radiated Interference | Small -> Large

The carrier frequency factory settings for inverters of different power ratingsare shown in Table
2-3. Although users can modify the settings according to their needs, it should be noted that if the
carrier frequency is set higher than the factory value, it will lead to an increase in the temperature rise of
the inverter's heat sink. At this time, users need to derate the inverter, otherwise there is a risk of
overheating alarms.
Table 2-3 Factory Carrier Frequency Settings for Different Models

Inverter Power Carrier Frequency Range | Factory Set Carrier Frequency
0.75kW~7.5kW | 2~15kHz 6kHz
11kW~93kW 2~10kHz 4kHz
110kW~450kW | 2~6kHz 2kHz
| FO0-16 | Reduced Carrier Method | Range: 0~2 | Factory value: 0

This function code is used to set the inverter's carrier frequency reduction method.

0: Reduce carrier based on current temperature

When the inverter output current is too high or the module temperature is too high, it will
automatically reduce the inverter's carrier frequency, and simultaneously lower the overcurrent stall
prevention level.

1: Fixed carrier and limit current

When the inverter output current is too high or the module temperature is too high, the carrier
frequency remains unchanged, but it will automatically reduce the overload protection threshold and the
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overcurrent stall prevention threshold.

2: Same as setting 0, but the overcurrent stall prevention threshold remains unchanged

When the inverter output current is too high or the module temperature is too high, it will
automatically reduce the inverter's carrier frequency, but the overcurrent stall prevention level remains
unchanged.

FO-17 | High-speed Machine Mode | Range: 0~65535 | Factory value: 0

This function code can set whether the inverter operates in high-speed machine mode.

By default, the maximum output frequency of this series of inverters is 599Hz. If a higher output
frequency is required, this function code can be modified. Set FO-17 to 1 first, then set it to 2, which
will enable the inverter to operate in high-speed machine mode. At this point, the maximum output
frequency of the inverter becomes 599.00Hz, and the upper limits of function codes such as the motor's
maximum frequency and rated frequency will change to 2000.0Hz to meet the control requirements of
high-speed machines. To return to normal mode, set FO-17 to 1 first, then set it to zero.

Note: When switching to high-speed machine mode or switching back from high-speed machine
mode to normal mode, the inverter will reset to factory settings.

F0-18 | Parameter Management Settings | Range: 0~13 | Factory value: 0

0: No Function

1: Parameter Write Protection

After entering 1, most function codes will be locked and cannot be modified; only parameter
management (F0-18) and password input (F7-33) can be modified. This value will be written to
EEPROM and remains effective even after power loss. Only by setting parameter management (F0-18)
to 0 can other parameter values be modified.

5: Reset kWH Display to Zero

Can reset the inverter's energy statistics to zero.

7: Reset CAN Slave

Reset CAN slave

8: No Function

9: Reset to 50Hz Factory Values

Restore factory settings for function codes, which resets the function codes to their default values.
If a password has been set for the inverter (via F7-34), the password must be removed (via F7-33)
before restoring factory settings.

1. When the parameter management setting is 6 or 7, the control board needs to be repowered after
configuration.

2. If the frequency command source isDigital Operator, set parameter management to 7 to achieve
reverse function, it is necessary to simultaneously reverse the analog frequency negative value.

(F5-38) Set to 1 (allow negative frequency input, positive frequency forward rotation, negative
frequency reverse rotation, digital operator and external terminals cannot control forward/reverse
rotation).

F0-19 | Keyboard Set Frequency | Range: 0.00~599.00Hz | Factory Value: 50.00Hz

This function code is used to set the keyboard frequency command.

2.2 F1 Group Start/Stop Control Parameters

F1-00 | Startup Speed Tracking | Range: 0~3 | Factory value: 0

This function code sets the speed tracking method.

Speed tracking is applicable for punch presses, fans, and otherlargeinertia load applications.
In control modes with an encoder, when this parameter is non-zero, the inverter will
automatically start speed tracking based on the speed feedback from the encoder.

When using free stop (that is, inertial stop) for parking, or when the inverter suddenly stops due to
a fault, the motor will decelerate under the effect of friction. If the motor inertia is large, the time
required for the motor to come to a complete stop will be longer. If the inverter starts directly while the
motor has not completely stopped56rotating, it may cause significant impact. The speed
tracking function can obtain the motor’ s speed and then control the motor to run to the
set frequency based on this speed. On one hand, this shortens the time required for
restarting, and on the otherhand, it can avoid excessive impact.
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0: No Action

Speed tracking function is off.

1: Track from the maximum output frequency

Upon restart, track the speed downward from the maximum output frequency until the motor speed
is detected, then control the motor to run at the set frequency.

2: Track Frequency at Startup

Upon restart, track the speed from the given frequency at startup, ultimately controlling the motor
to run at the set frequency.

3: Track from the minimum output frequency

Upon restart, track the speed from the minimum frequency until the motor speed is detected, then
control the motor to run at the set frequency.

F1-01 | Initial Position Identification Method | Range: 0~5 | Factory value: 0 |

This function code is used to set the initial position identification method.

0: Do Not Perform Initial Angle Identification

Do not perform initial position identification.

1: Attraction Method

By injecting DC current into the windings, the motor rotor is rotated to the specified position.

3: Pulse Injection Method 1

4: Pulse Injection Method 2

Determine the position of the motor rotor by injecting voltage pulses, giving priority to Pulse
Injection Method 1. If Pulse Injection Method 1 is ineffective, Pulse Injection Method 2 can be tried.

F1-02 | Abnormal Restart Method | Range: 0~2 | Factory value: 0 |

This function code sets the abnormal restart method.

When anexceptionoccurs, the invertergenerally stops running until the fault is reset
and a runcommand is received, after which it will restart. The abnormal restart function
can automatically clear faults and control the inverter to restart when afaultoccurs,
achieving the goal of continuous motor operation. When the number of automatic fault
clearances reaches the set value, it will not be possible to automatically clear the
fault and restart. The abnormal start—up times can be set through function codeF9-46.

0: Stop Operation

In the event of an anomaly, the system stops; after the fault is reset, the inverter does not
automatically restart.

1: Current Speed Tracking

When restarting after an anomaly, the speed is tracked from the current speed, and once the speed
is tracked, the motor is controlled to run to the set frequency.

2: Minimum Frequency Tracking

When restarting after an anomaly, the speed is tracked from the minimum frequency, and once the
speed is tracked, the motor is controlled to run to the set frequency.

F1-03 | Speed tracking maximum current% | Range: 20%~200% | Factory setting: 100% |

The inverter only begins speed tracking when the output current exceeds the value set by this
function code. The larger the setting value of this function code, the faster the tracking speed, but if it is
too large, it may cause overcurrent or overload faults.

F1-04 | Voltage Increase Rate | Range: 1~200 | Factory Value: 100 |

This function code sets the voltage increase rate during speed tracking. Under normal
circumstances, this function code does not need to be changed and should remain at the default setting.

F1-05 | Start Frequency | Range: 0~599.00Hz | Factory Value: 0.50Hz

This function code is used to set the start frequency. If the start frequency is higher than the lower
limit frequency, the inverter starts running from the start frequency.

F1-06 Startup Hold Time Range: 0.00~600.00 seconds Factory Value: 0.00 seconds

F1-07 Startup Hold Frequency Range: 0~599.00Hz Factory Value: 0.00Hz

In applications such as cranes and elevators, to improve reliability or positioning accuracy, it is
often necessary to run at a certain frequency for a period of time before continuing to accelerate to the
set frequency, and when stopping, to run at a certain frequency for a period of time before decelerating
to zero speed stop. The frequency hold function can achieve these purposes. The frequency holding
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function includes two types: start-up frequency holding and stop frequency holding. The start-up
frequency holding function is shown in Figure 2-2, where F1-06 start-up holding time and F6-07
start-up holding frequency can be set for the start-up frequency holding function.
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Figure 2-2 Start-up Frequency Holding Function
F1-08 Braking Current Level Range: 0~100% Factory Value: 0%
F1-09 Startup Braking Time Range: 0.0~60.0 seconds Factory Value: 0.0 seconds
F1-10 DC Braking Ratio Coefficient Range: 0~65535 Factory Value: 2000
F1-11 DC Braking Integral Coefficient Range: 0~65535 Factory Value: 100

When the inverter starts, if the motor is still rotating, it may cause significant impact. To avoid this
situation, the motor can be braked first, and then started from zero speed after the motor has stopped
rotating. To activate the DC braking function, inject DC current into the motor windings to produce a
braking torque that stops the motor from rotating, as shown in Figure 2-3.
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Figure 2-3 DC/Stop Braking Function

If the braking time is not zero, the DC braking function during startup is effective. When the
inverter starts, it first applies the set braking current for DC braking, then after the set startup braking
time, it begins to run up to the set frequency. The greater the braking current, the greater the braking
force.

F1-08 Braking Current Size, used to set the magnitude of the DC braking current during startup
and stop, the unit is %, based on the rated current of the motor.

F1-09 Startup Braking Time, used to set the duration of the DC braking during startup. If the
startup braking time is set to zero, the DC braking during startup is ineffective.

When using VF or induction motor VVCcontrol, the current PI regulator parameters can be
adjusted using F1-10 DC braking ratio coefficient and F1-11 DC braking integral coefficient.

58




CM680 Inverter Software Manual
Parameter Group Description

F1-12 | Stopping Method | Range: 0~1 | Factory value: 0

0: Deceleration Stop
During deceleration stop, the inverter decelerates according to the set deceleration time, down to 0
or M1 multi-point VF frequency point 1 (F2-04) before stopping output.

1: Free Stop
After the stop command becomes effective, the inverter immediately terminates output.
| F1-13 | Deceleration Method | Range: 0~2 | Factory value: 0

This function code is used to set the deceleration method. When the motor decelerates, it may feed
energy back to the inverter, thereby increasing the bus voltage. If the bus voltage becomes too high, it
can lead to overvoltage faults. Choosing an appropriate deceleration method can reduce the probability
of overvoltage faults.

0:No function

Normal deceleration or stop, without performing regenerative energy suppression.

1: Deceleration method 1

During deceleration, the inverter will automatically adjust the deceleration curve based on the
F9-04 overvoltage stall threshold and the bus voltage.

2: Deceleration Method 2

During deceleration, when the bus voltage is too high, deceleration method 2 will be activated, and
the inverter will automatically adjust the output frequency and output voltage to achieve the purpose of
accelerating the consumption of regenerative energy.

F1-15 | 1-4 Segment Acceleration/Deceleration Switching Points | Range: 0~599.00Hz | Factory Value: 0.00Hz

If it is necessary to switch acceleration and deceleration times during operation, this can be
achieved by modifying this function code. When the current frequency is less than the switching
frequency, the motor adjusts speed according to acceleration/deceleration time 4; when the current
frequency is greater than the switching frequency, the motor adjusts speed according to
acceleration\deceleration time 1, the 1-4 segment acceleration/deceleration switching function is shown
in Figure 2-4.
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Figure 2-4 1-4 Segment Acceleration/Deceleration Frequency Switching Points

F1-16 S Acceleration Time 1 Range: 0.00~25.00 seconds Factory Value: 0.20 seconds
F1-17 S Acceleration Time 2 Range: 0.00~25.00 seconds Factory Value: 0.20 seconds
F1-18 S Deceleration Time 1 Range: 0.00~25.00 seconds Factory Value: 0.20 seconds
F1-19 S Deceleration Time 2 Range: 0.00~25.00 seconds Factory Value: 0.20 seconds

There are two modes for the speed curve: normal acceleration/deceleration mode and S-curve
acceleration/deceleration mode. When all four function codes are zero, the speed curve operates in
normal acceleration/deceleration mode; otherwise, it operates in S-curve acceleration/deceleration
mode.

In general acceleration and deceleration modes, the slope of acceleration and deceleration will
undergo sudden changes at the start or end of the process, causing significant variations in motor torque
within a short period, which can impact both the motor and the load. To reduce this impact, S-curve
acceleration and deceleration mode can be used. Under this mode, the slope of the speed curve is
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continuous, thereby reducing torque shock. Figure2-5shows the frequency and acceleration waveforms
during general acceleration and deceleration. It can be seen that the acceleration is discontinuous and
sudden changes occur. In contrast, the acceleration in Figure2-6, which represents S-curve acceleration
and deceleration, changes continuously. Therefore, using an S-curve for acceleration and deceleration
can mitigate the impact caused by sudden changes in torque.
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Figure 2-5 General Acceleration and Deceleration Mode
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Figure 2-6 S Acceleration and Deceleration Mode
In S acceleration and deceleration mode, the total acceleration and deceleration time will belonger.
When acceleratingfromzerotothemaximumoperatingfrequency, the total acceleration time= set
acceleration time + (S acceleration time 1)/2 + (S acceleration time 2)/2, the total deceleration time = set
deceleration time + (S deceleration time 3)/2 + (S deceleration time 4)/2. As shown inFigure2-7, in the
figure below, S1 represents S acceleration time 1, S2 represents S acceleration time 2, S3 represents S
deceleration time 3, S4 represents S deceleration time 4.
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Figure 2-7 S Acceleration and Deceleration Mode Time
| F1-20 | Automatic Acceleration and Deceleration Selection | Range: 0~4 | Factory value: 0

This function code is used to set the automatic acceleration/deceleration mode. In practical
applications, the setting of acceleration and deceleration times is influenced by factors such as load
conditions and motor inertia, and may require multiple adjustments to determine. If the acceleration
time is too short, it may cause excessive acceleration current, leading to overcurrent; If the deceleration
time is too short, it may result in excessively high bus voltage, causing overvoltage. Theautomatic
acceleration/deceleration function can automatically adjust the acceleration and deceleration times
based on actual conditions,simplifying the debugging process.

0: Linear Acceleration and Deceleration

Both automatic acceleration and automatic deceleration functions are disabled.

1: Automatic Acceleration and Linear Deceleration

The automatic acceleration function is enabled, and the automatic deceleration function is disabled.

2: Linear Acceleration and Automatic Deceleration

Automatic acceleration function off, automatic deceleration function on.

3: Automatic Acceleration and Deceleration

Both automatic acceleration and automatic deceleration functions are on.

4: Automatic Acceleration and Deceleration Suppression

When the current is too high, the automatic acceleration function is enabled; when the bus voltage
is too high, the automatic deceleration function is enabled; in other cases, both automatic acceleration
and automatic deceleration functions are off.

F1-21 | Automatic Acceleration and Deceleration Kp | Range: 0~65535 Factory setting: 20

F1-22 | Automatic Acceleration and Deceleration Ki | Range: 0~655.35 Factory setting: 0.400

When the automatic acceleration/deceleration function is enabled, the acceleration/deceleration
slope is adjusted via a PI controller, and the above two parameters are used to set the PI controller
parameters.

| F1-23 | Abnormal Shutdown Method | Range: 0~6 | Factory value: 0

This parameter is used to set the abnormal stop method. When the digital input terminal is set to
external fault or deceleration stop function, if this terminal receives an effective level, the inverter will
stop according to the method set by this parameter.

0: Free Stop

The inverter immediately stops output, allowing for free stop.

1: According to First Deceleration Time

Decelerate according to deceleration time 1.

2: According to Second Deceleration Time

Decelerate according to deceleration time 2.

3: According to Third Deceleration Time

Decelerate according to deceleration time 3.

4: According to Fourth Deceleration Time

Decelerate according to deceleration time 4.

5: According to System Deceleration Time

Decelerate according to the currently set deceleration time.

6: Automatic Deceleration

The inverter automatically adjusts the deceleration time.
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F1-24 Braking Time Range: 0.0~60.0 seconds Factory Value: 0.0 seconds

F1-25 Braking Start Frequency Range: 0.00~599.00Hz Factory Value: 0.00Hz

The above function codes are used to set the stop DC braking function. When the inverter stops,
the motor may not come to a complete stop. To prevent this, the stop DC braking function can be used
to apply DC braking to the motor after it stops, ensuring that the motor does not rotate after shutdown.

If the stop braking time is not zero, the stop DC braking function is effective. The inverter
decelerates to the braking start frequency and then begins DC braking, stopping output after the set stop
braking time. The greater the braking current, the greater the braking force.

F1-08 Braking Current Size, used to set the magnitude of the DC braking current during startup
and stop, the unit is %, based on the rated current of the motor. F1-24 Stop Braking Time, used to set the
duration for stopping DC braking. When stopping, if DC braking is required, F1-12 Motor Stopping
Method must be set to deceleration stop for the DC braking function to be effective. When the stop
braking time is set to zero, the DC braking function is disabled. F1-25 Braking Start Frequency, this
function code sets the starting frequency for stopping DC braking. When the inverter decelerates to the
frequency value set by this function code, DC braking begins.

F1-26 Stop Holding Time Range: 0.00~600.0 seconds Factory Value: 0.00 seconds

F1-27 Parking Hold Frequency Range: 0.00~599.00Hz Factory Value: 0.00Hz

In applications such as elevators and cranes, to improve reliability or positioning accuracy, it is
necessary to maintain a certain frequency for a period of time before reducing to zero speed during
stopping. This is the stop frequency hold function. The stop frequency holding function is shown in
Figure 2-8, F1-26 stop holding time and F1-27 stop holding frequency can be used to set the stop
frequency holding function.

A
{5 TR KRN TR)
—
e
PR I -
0 Gl
Figure 2-8 Stop Holding Frequency and Time
| F1-28 | Speed Tracking Demagnetization Time | Range: 0~65535 | Factory Value: 50
This function code is used for speed tracking and generally does not need to be changed.
| F1-29 | Instant Power Failure Restart Method | Range: 0~2 | Factory value: 0

In general, when power is lost, the inverter will shut down due to undervoltage,
and even if the power returns to normal within a short period, the inverter will not
restart automatically. The instantaneous power failure restart function allows the
inverter to automatically restart after a brief power outage and recovery, achieving
continuous motor operation.

0: Stop Operation

An instantaneous power outage has occurred, causing the operation to stop and preventing
automatic restart.

1: Current Speed Tracking

The inverter starts from the frequency before the power failure and performs speed
tracking downwards. Once the motor frequency is detected, it accelerates from the
detected motor frequency to the set frequency. This option is recommended when the motor
inertia is large.

2: Minimum Frequency Tracking

The inverter starts tracking upwards from the lowest frequency. Once the motor frequency is
detected, it accelerates from the detected motor frequency to the set frequency. This option is
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recommended when the motor inertia is small.

F1-30 | Allowed Power Failure Time | Range: 0.0~20.0 seconds | Factory setting: 2.0 seconds

When the power outage duration is less than the value set for this function code, automatic restart
according to the settings of F1-29 is allowed. If the power outage duration exceeds the time set for this
function code, automatic restart will not be performed.

F1-31 | Base Blockade Interruption Time | Range: 0.0~5.0 seconds | Factory Value: 0.5 seconds

When an external controller detects an abnormal situation, it may be necessary for the inverter to
immediately stop output; at this time, the base block function of the inverter can be used. Upon
receiving the base block signal, the inverter immediately stops PWM output. After the base block signal
is removed, the inverter will restart after waiting for the time set by this function code. Additionally, if
the inverter's stopping method is free stop, it must wait for the time set by this function code before it
can run again after stopping.

F1-32 dEb recovery threshold Range: 0.0~200.0 Factory Value: 40.0

F1-33 dEb action bias threshold Range: 0.0~200.0 Factory Value: 40.0

F1-34 dEb deceleration selection Range: 0~2 Factory value: 0

F1-35 dEb recovery time Range: 0.0~25.0 seconds Factory value: 3.0 seconds

When the grid voltage drops, the inverter may shut down due to undervoltage. Uncontrolled

abnormal shutdowns can cause significant impacts, leading to system damage and serious consequences.

The ride-through function (also known as KEB, Kinetic Energy Backup, or dEb, Deceleration Energy
Backup) can, in such cases, allow the motor to decelerate in a controlled manner, reducing the impact
on the system.

F1-32 dEDb recovery threshold

This function code is used to set the dEb recovery voltage. By default, dEb recovery voltage = dEb
action voltage + (F1-32 setting value).

F1-33 dEDb action bias threshold

This function code is used to set the dEb action voltage. By default, dEb action voltage =

undervoltage protection value+60V+(F1-33 setting)

F1-34 dEb deceleration selection

This function code is used to set the deceleration mode when the instantaneous stop does not occur.

0: No Action

When the grid voltage drops, the inverter does not decelerate, and the inverter may shut down due
to undervoltage.

1: Enable, no recovery

When the grid voltage drops and reaches the dEb action voltage, the inverter controls the motor to
decelerate. When the grid voltage returns to normal, it still controls the motor to decelerate to zero, then
shuts down.

2: Enable, recovery

When the grid voltage drops and reaches the dEb action voltage, the inverter controls the motor to
decelerate. When the grid voltage returns to normal, it maintains the current frequency operation for a
period (F1-35) before accelerating to the target frequency.

F1-35 dEb recovery time

This parameter is used to set the time during which the inverter maintains operation at the current
frequency when power is restored. After this time ends, the inverter accelerates back to the given

frequency.
| F1-36 | PM Voltage Pulse Width | Range: 0.0~3.0 milliseconds | Factory setting: 1.0 millisecond |
This function code is used for initial position identification, adjusting the pulse width of the
voltage.
| F1-41 | Flux Zero Position Alignment Time | Range: 0.0~60.0 seconds | Factory setting: 2.0 seconds |

This function code is used for initial position identification, adjustingzero alignment time.

2.3 F2 Group VF Control Parameters

The function codes in this group can be used to adjust VF and VVC control modes.

F2-00 | V/F Voltage Selection | Range: 0~2 | Factory value: 0

This function code is used to set the type of voltage curve. This inverter provides multiple voltage
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curves and allows forcustom-defined voltage curvesto meet different operating

conditions.

0: General V/F Curve

Multi-segment (custom) V/F curveas shown in Figure 2-9, define multi-segment V/F curves
according to F2-04~F2-09 and F4-03 and F4-04, as shown in the figure below. InFigure2-9, f1, {2, {3,
and fb are the M1 multi-point VF frequency point 1, M1 multi-point VF frequency point 2, M1
multi-point VF frequency point 3, and M1 rated frequency, respectively; V1, V2, V3, and Vb are the M1
multi-point VF voltage point 1, M1 multi-point VF voltage point 2, M1 multi-point VF voltage point 3,
and M1 rated voltage, respectively.

Note: Generally, V1<V2<V3<Vb, f1<f2<f3<fb. Setting the voltage too high at low frequencies
may cause the motor to overheat or even burn out, and the inverter may experience overcurrent or
overvoltage protection.
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Figure 2-9 Typical V/F Curve
1: 1.5 Power V/F Curve
The output voltage of the inverter is proportional to the 1.5 power of the frequency.
2: 2 Power V/F Curve
The output voltage of the inverter is proportional to the square of the frequency.

F2-01 Torque Compensation Gain Range: 0~10 Factory value: 1

F2-02 Torque Filter Time Range: 0.001~10.000 seconds | Factory setting: 0.500

The above two function codes apply only to VF and VVC control modes.

F2-01 Torque compensation gain, used to adjust the torque compensation level. By adjusting the
output voltage, the motor's load-carrying capacity can be adjusted. The greater the torque compensation
gain, the better the load-carrying capacity, but the output current will increase. If set too high, it may
lead to overcurrent faults; reducing the torque compensation gain will decrease the load-carrying
capacity accordingly.

F2-02 Torque filter time, used to adjust the filtering time for torque compensation. If the filter time
is set too high, control stability improves, but response becomes slower. When the filter time is tooshort,
the response is faster, but it may lead to instability. Adjust according to actual conditions.

F2-04 M1 Multi-point VF Frequency Point 1 Range: 0.00~599.00Hz Factory Value: 0.50Hz
F2-05 Multi-point VF Voltage Point 1 Range: 0.0~480.0V Factory setting: 2.0V
F2-06 Multi-point VF Frequency Point 2 Range: 0.00~599.00Hz Factory setting: 1.50Hz
F2-07 Multi-point VF Voltage Point 2 Range: 0.0~480.0V Factory setting: 10.0V
F2-08 Multi-point VF Frequency Point 3 Range: 0.00~599.00Hz Factory setting: 3.00Hz
F2-09 Multi-point VF Voltage Point 3 Range: 0.0~480.0V Factory setting: 22.0V

The above function codes are used to set the voltage curve, please refer to function code F2-00.
F2-10 Slip Filter Time Range: 0.001~10.000 seconds | Factory setting: 0.100 seconds
F2-11 Slip Compensation Gain Range: 0.00~10.00 Factory Value: 0.00

F2-10 Slip Filter Time, used to set the filter time for slip compensation. The larger the value of this
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function code, the slower the compensation response; the smaller the value, the faster the response, but
it may lead to system instability. Adjust according to actual conditions.

F2-11 Slip Compensation Gain, used to set the gain for slip compensation. By modifying the slip
compensation gain, the motor speed accuracy can be improved.

When using VF control: Under electric load conditions, if the motor speed is lower

than the actual speed, the slip compensation gain can be appropriately increased;
otherwise, reduce the slip compensation gain; In power generation load conditions, if
the motor speed is higher than the actual speed, the slip compensation gain can be
appropriately increased; conversely, it should be decreased.

When using induction motor VVC control: In electric load conditions, if the motor speed is lower
than the actual speed, the slip compensation gain can be appropriately increased; conversely, it should
be decreased.

F2-12 | Power Generation Slip Compensation Gain | Range: 0.00~1.00 | Factory Value: 1.00

This function code is only applicable to the VVC control mode for induction motors, used to adjust
the slip compensation gain in power generation mode.

Whenusinginduction motorVVC control, in power generation load conditions, if the motor speed is
higher than the actual speed, the slip compensation gain for power generation can be appropriately
increased; conversely, it should be decreased.

[ F2-13 | Maximum Slip Limit Value | Range: 0.00~200.00Hz | Factory Value: 20.00Hz |
This function code is used to set the maximum slip.
| F2-14 | Oscillation Suppression Gain | Range: 0~10000 | Factory Value: 1000 |

When using VF control to drive an asynchronous motor, there may be vibration issues.
If the vibration is severe, it may cause a fault shutdown, thusunable to operate normally.
Adjusting this function code can improve the oscillation condition. The greater the
oscillation suppression gain, the better the oscillation suppression effect, but the
dynamic performance of the motor will decrease. Conversely, the poorer the vibration
suppression effect, the better the dynamic performance of the motor. In actual use, the
function code can be adjusted according to specific requirements.

F2-15 | Overexcitation Braking Gain | Range: 0~65535 | Factory value: 30

This parameter can suppress the increase in bus voltage during the deceleration process of the
inverter; the higher the value, the better the suppression effect.

Flux braking increases the output voltage of the inverter to boost the current at the motor terminals,
thereby enhancing the consumption of regenerative energy to suppress the rise in bus voltage. The
greater the gain, the larger the motor current, so please pay attention when applying it. When a braking
resistor is also present, it is recommended to set this value to 0; otherwise, excessive deceleration
current during deceleration may cause abnormalities.

F2-16 | Voltage Stability Gain | Range: 0~200Hz | Factory value: 10

This parameter can effectively improve the current control performance and stability during VF
operation. Increasing this parameter can effectively enhance the current stability throughout the VF and
VVC operation, but increasing this parameter under VF will reduce the load-carrying capacity at
startup.

2.4 F3 Group Vector Control Parameters

F3-00 [ System Control | Range: 0000H~FFFFH | Factory value: 0

This parameter needs to be set bit by bit, as shown in Table 2-4:
Table 2-4 System Control Bit Description

bit Function Description

0: Speed loop gain auto design off, speed loop response is determined by PI
Speed Loop Gain Auto parameters in F3-05 to F3-10.

it . n n . T
bit0 Design 1: Speed loop gain auto design on, speed loop response is determined by
bandwidth parameters in F3-02 to F3-04.
bit3 Dead time compensation | 0: Dead time compensation on

off 1: Dead time compensation off
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| F3-01 | ASR1/2 Switching Frequency | Range: 5.00~599.00 Hz | Factory setting: 7.00 Hz |
This parameter sets the switching frequency between ASR1 low speed and ASR2 high speed.
F3-02 Zero Speed Bandwidth Range: 1~100 Hz Factory setting: 10 Hz
F3-03 ASR1 Low-Speed Bandwidth Range: 1~100 Hz Factory setting: 10 Hz
F3-04 ASR2 High-Speed Bandwidth Range: 1~100 Hz Factory setting: 10 Hz

When bit 0 of parameter F3-00 is set to 1, F3-02, F3-03, and F3-04 are used to set the speed loop
bandwidth for the motor at zero speed, low speed, and high speed, respectively. By increasing the
bandwidth value, the dynamic response of the speed loop can be accelerated, but an excessively high
bandwidth may cause system oscillation.

Note: This parameter can only be modified when bit0=1 in F3-00.

F3-05 ASR Zero Speed Gain Range: 0~100 Hz Factory Value: 20 Hz

F3-06 ASR Zero Speed Integration Time Range: 0.000~10.000 s Factory Value: 0.100 s
F3-07 ASR1 Low-Speed Gain Range: 0~100 Hz Factory setting: 10 Hz
F3-08 ASR1 Low-Speed Integral Time Range: 0.000~10.000 s Factory Value: 0.100 s
F3-09 ASR2 High-Speed Gain Range: 0~ 100 Hz Factory setting: 10 Hz
F3-10 ASR2 High-Speed Integral Time Range: 0.000~10.000 s Factory Value: 0.100 s

When the bit 0 of parameter F3-00 is set to 0, F3-05~F3-06, F3-07 ~F3-08, and F3-09 ~F3-10
are used to set the speed loop PI regulator parameters for the motor at zero speed, low speed, and high
speed, respectively. Increasing the gain value or decreasing the integration time can both accelerate the
dynamic response of the speed loop, but an excessively large gain value or too small an integration time
will cause system oscillation. ASR Adjustment - Manual Design and Automatic Design as Shown in
Figure 2-10.
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Figure 2-10 ASR Adjustment - Manual Design and Automatic Design

[ F3-11 | ASR Speed Feedforward Coefficient | Range: 0%~200% | Factory Value: 0%

This parameter is used to set the torque feedforward gain of the speed loop. Increasing this
parameter helps improve the speed loop response during sudden load changes. The default value is zero,
corresponding to the feedforward function being disabled. If you need to enable it, it is recommended to
contact a professional technician to adjust this parameter.

F3-12 | PDF Coefficient | Range: 0~200 | Factory value: 30

When bit 0 of parameter F3-00 is set to 1, the pseudo-differential feedforward function is enabled,
which helps improve the speed loop response. It is recommended to contact a professional technician to
adjust this parameter.

F3-13 | DOB Compensation Gain | Range: 0~5000Hz | Factory value: 0

In inverters, PI controllers are commonly used to control speed; if a higher system speed response
is required, the bandwidth of the PI controller needs to be increased. However, in practical applications,

the bandwidth of the PI controller is subject to many constraints and maynotbe adjustabletothe
required value. At this point, if it is still necessary to further improve the system

speed response, load torque compensation can be added on top of thePI controller.
DOB: Disturbance Observer.
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F3-13 DOB Compensation Gain
This parameter sets the size of the load torque compensation gain.

F3-14 [ ASR Output Filter Time [ Range: 0.000 t0 0.350 s | Factory Value: 0.008 s |

When the speed loop control bandwidth is high, the torque setpoint output by the speed regulator
(ASR) usually contains some high-frequency noise. F3-14 is used to set the low-pass filter time constant
for the torque setpoint. Increasing this parameter helps improve speed stability. Generally, no
modification is required.

F3-15 Notch Depth Range: 0 to 20 dB Factory Value: 0 dB

F3-16 Notch Filter Frequency Range: 0.00 to 200.00 Hz Factory Value: 0 Hz

When resonance occurs in the mechanical system connected to the controlled motor, oscillations at
that frequency will also appear in the motor speed, even though the speed loop control is stable. As
shown in Fig. 2-11, setting F3-16 to this resonant frequency can effectively suppress oscillation in the
torque setpoint; increasing F3-15 can enhance the suppression of oscillation at the resonant frequency.

dBA ZHF3-16

|

0 | >
|
|
|

ZHE3-15
Fig. 2-11 Notch filter frequency and depth
F3-17 | Speed Limit Selection | Range: 0~3 | Factory value: 0

This parameter is used to set the speed limit value in torque control mode.

0: Parameters FE-03&FE-04

Forward speed limit is set by FE-03, and reverse speed limit is set by FE-04.

1: Parameter & frequency source given

In closed-loop torque control mode with PG

When torque command 2 0, the forward speed limit is the set value of the specified frequency
source (F0-06), and the reverse speed limit is FE-04;

When torque command<0, forward speed limit is FE-03, reverse speed limit is the set value of the
specified frequency source (F0-06).

In open-loop torque control mode

When torque command>0, forward speed limit is FE-03, reverse speed is not limited;

When torque command <0, forward speed is not limited, reverse speed limit is FE-04.

2: Frequency source setting

Both forward and reverse speed limits are determined by the set value of the specified frequency
source (F0-06).

3: Tension Control Line Speed

Both forward and reverse speed limits are determined by the line speed controlled by tension
control. Refer to the detailed tension control description for more information.

F3-18 Current Loop Bandwidth Range: 0~65535 Hz Factory Value: 290 Hz
F3-19 1q Current Loop Proportional Gain Range: 0%~65535% Factory setting: 100%
F3-20 1q Current Loop Integral Gain Range: 0%~65535% Factory setting: 100%
F3-21 Id Current Loop Proportional Gain Range: 0% ~65535% Factory setting: 100%
F3-22 Id Current Loop Integral Gain Range: 0% ~65535% Factory setting: 100%

F3-19~F3-22: Scale vector control current loop PI regulator parameters by percentage. Generally,
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no modification is required after successful motor parameter identification. If oscillation is detected in
the current control loop during use, the proportional gain and integral gain here can be appropriately
reduced. Conversely, if poor current tracking performance is observed, the proportional gain and
integral gain here can be appropriately increased.

F3-23 | I/F Mode Current Command | Range: 0%~250% | Factory value: 40% |

When F1-00 is 1, this parameter sets the percentage of the DC drive current relative to the motor
rated current during the synchronous motor flux zero position alignment period;

When F3-24 is zero, this parameter sets the percentage of the low-speed magnetization current
relative to the motor rated current when the SVC observer mode is running;

When F3-24 is non-zero, this parameter sets the percentage of the current command relative to the
motor rated current when the motor I/F mode is running.

F3-24 IF Switching Frequency 1 Range: 0.00~599.00 Hz Factory value: 20.00 Hz

F3-25 IF Switching Frequency 2 Range: 0.00~599.00 Hz Factory value: 20.00 Hz

F3-24: When this parameter is non-zero, the synchronous motor is forced to operate in I/F mode
below this frequency.
F3-25: This parameter is default equal to F3-25, generally no need for modification.

F3-26 Weak Magnetism Proportion Coefficient | Range: 0.00~655.35 Factory Value: 1.00
F3-27 Weak Magnetism Integral Coefficient Range: 0.00~655.35 Factory Value: 0.20
F3-28 Output Voltage Limit Value Range: 0%~ 115% Factory setting: 100%

The inverter can output AC voltage to the motor under specific DC bus voltage, which is limited
by the PWM modulation degree. Therefore, after the motor operating speed exceeds the rated speed, it
is usually necessary to adjust the demagnetization current in real time to control the motor voltage
within the range achievable by PWM modulation.

F3-26, F3-27: These parameters are used to set the proportional gain and integral gain of the
voltage amplitude PI regulator, respectively.

F3-28: Increasing this parameter can increase the modulation limit of the output voltage, generally
set not to exceed 105%.

F3-29 | Torque Filter Time | Range: 0.001~10.000 s | Factory value: 0.500 s |

This parameter is used to set the high-pass filter time constant for torque (voltage) compensation
under VVC control mode for permanent magnet motors. It generally does not need to be modified.

F3-30 | VVC Voltage Feedforward Gain | Range: 0.00~2.00 | Factory Value: 1.00 |

This parameter is used to adjust the magnitude of the output voltage feedforward under VVC
control mode for permanent magnet motors, to meet the demand for rapid response under certain
operating conditions.

Parameter F3-30 = 1.00 represents feedforward = back EMF x motor speed / motor rated speed.

When using VVC for induction motors, if L0-04 & 512 is not zero, this parameter is also effective
for VVC of induction motors.

F3-31 | VVC Compensation Low Pass | Range: 0.00~600.00 s | Factory Value: 0.05 s |

The time constant for high-pass filtering of frequency compensation under VVC mode. This value
is typically 1% of F3-41 and generally does not require adjustment. If the actual motor speed oscillation
frequency exceeds the filter frequency range corresponding to F3-31 and F3-41, appropriate
adjustments can be made.

F3-41 | VVC Compensation High Pass | Range: 0.00~655.35 s | Factory Value: 5.00 s |

The time constant for high-pass filtering of frequency compensation under VVC mode. This value
is usually 100 times that of F3-31.

F3-42 | VVC Compensation Gain | Range: 0.00~655.35 | Factory Value: 1.00 |

The gain value for frequency compensation under VVC mode; increasing this gain helps improve
speed oscillation under VVC mode.

F3-43 [ PM Sensorless Control Bit | Range: 0000H~FFFFH | Factory value: 0 |

This parameter needs to be set bit by bit, as shown in Table 2-5:
Table 2-5 PM Sensorless Control Bit Description

bit (bit) Function Description
Current  Loop 0: Feedforward
0 Feedforward Enabled
1: Feedforward
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| Disabled |

F3-45 | MTPA Low-pass Filter Coefficient | Range: 0~1000 | Factory value: 10

MTPA low-pass filter coefficient, generally does not need to be modified.

2.5 Parameters for the First Motor in Group F4

F4-00 | Motor Type Selection | Range: 0~3 | Factory value: 0

This parameter is used to set the motor type:

0: Induction Motor

1: Surface-Mounted Permanent Magnet Synchronous Motor
Corresponds to equal d-axis and g-axis inductances.

2: Interior Permanent Magnet Synchronous Motor
Corresponds to unequal d-axis and g-axis inductances.

3: Synchronous Reluctance Motor

F4-01 | Motor Parameter Identification | Range: 0~13 | Factory value: 0

0: No Function

1: IM Advanced Rotary Identification

Includes static parameter identification, rotary parameter identification, and mutual inductance
saturation curve identification of induction motors.

2: IM Static Identification

Used in scenarios where the induction motor cannot rotate initially.

4: PM Motor Pole Identification

5: PM Rotation Identification

Includes static identification and back-EMF parameter identification for permanent magnet motors.

6: IM Rotation Identification

Used in scenarios where the induction motor can rotate; it is recommended that the motor be
lightly loaded or unloaded.

12: FOC Inertia Identification

13: PM Static Identification

Includes only the stator resistance and inductance identification for permanent magnet motors,
does not include back-EMF parameter identification.

F4-02 M1 Maximum Frequency Range: 0.00~599.00 Hz Factory Value: 50.00 Hz
F4-03 M1 Rated Frequency Range: 0.00~599.00 Hz Factory Value: 50.00 Hz
F4-04 M1 Rated Voltage Range: 0.0~510.0 V Factory value: 380.0 V

When F4-00 motor type is set to 0 (induction motor), the above parameters are used to set
induction motor 1; otherwise, they are used to set permanent magnet synchronous motors or
synchronous reluctance motors. Note that changing the F4-02 parameter will affect the motor's
acceleration and deceleration speed. The current acceleration/deceleration time parameter corresponds
to the time it takes for the motor to accelerate/decelerate from zero speed to the highest frequency.

[ F4-05 | 1M1 Rated Power | Range: 0.00~655.35kW | Factory value: Model determined |
This parameter is used to set the rated power of induction motor 1.
| F4-06 | IM1 Number of Poles | Range: 2~20 | Factory value: 4 |

This parameter is a read-only parameter used to display the number of poles of induction motor 1.
Based on the user input of M1 rated frequency (F4-03) and IM1 rated speed (F4-08), this parameter
value is automatically calculated. This parameter equals twice the number of motor pole pairs.

Range:
F4-07 | IM1 Rated Current 0.00A~655.35A (Model <93kW) | Factory value: Model determined
0.0A~6553.5A (Model >110kW)

This parameter is used to set the rated current of induction motor 1. When the inverter model is
<93kW, this parameter has two decimal places; for models with higher power, this parameter has one
decimal place.

F4-08 | IM1 Rated Speed | Range: 0~65535 rpm | Factory Value: 1410 rpm

This parameter is used to set the rated speed of induction motor 1, measured in rpm (revolutions
per minute). The inverter software will automatically calculate the number of poles of induction motor 1
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based on this parameter and the M1 rated frequency (F4-03).

F4-09 | Inertia Per Unit Value | Range: 1~65535 pu | Factory Value: 256 pu

This parameter is used to set the per unit value of inertia for induction motor 1 and synchronous
motors. For a small number of motors with abnormally high inertia, if the speed loop proportional
parameter is set to the maximum value of 100 and the speed response is still too slow, this parameter
can be appropriately increased to further speed up the speed loop response.

F4-10 | IM1 No-load Current | Range: 0.00A~F4-07 | Factory value: Model determined

This parameter is used to set the no-load current value of induction motor 1, which is typically
obtained through induction motor parameter identification.

When the inverter model <93kW, this parameter has two decimal places; for higher power models,
this parameter has one decimal place.

F4-11 | IM1 Stator Resistance Range: 0.000~655.35Q or mQ | Factory value: Model determined

F4-12 | IMI Rotor Resistance Range: 0.000~655.35Q or mQ | Factory Value: 0.000 Q or mQ

This parameter is used to set the stator resistance and rotor resistance of Induction Motor 1,
typically obtained through induction motor parameter identification. When the inverter model <185kW,
the unit of this parameter is Q; for models with higher power, the unit of this parameter is mQ.

Range:
F4-13 IM1 Mutual Inductance | 0.0~6553.5mH (models <I85kW) Factory Value: 0.0 or 0.00
0.00~655.35mH (models >200kW)

This parameter is used to set the mutual inductance value of Induction Motor 1, typically obtained
through induction motor parameter identification. For inverter models <185kW, this parameter has one
decimal place; for models with higher power, this parameter has two decimal places.

Range:
F4-14 | IMI leakage inductance 0.00~655.35mH (models <185kW) Factory value: 0.00 or 0.000
0.000~65.535mH (models >200kW)

This parameter is used to set the total leakage inductance value of induction motor 1, which is
usually obtained through induction motor parameter identification. For models <185kW, this parameter
has two decimal places; for higher power models, this parameter has three decimal places.

F4-15 | PM rated power | Range: 0.00~655.35 kW | Factory value: Model determined |

This parameter is used to set the rated power of permanent magnet synchronous motors or
synchronous reluctance motors.

F4-16 | PM pole number | Range: 0~65535 | Factory value: 10 |

This parameter is a read-only parameter used to display the number of poles of the synchronous
motor. Based on the user-input M1 rated frequency (F4-03) and PM rated speed (F4-18), this parameter
value is automatically calculated. This parameter equals twice the number of motor pole pairs.

Range:
F4-17 PM rated current 0.00A~655.35A (Model <93kW) | Model Confirmation
0.0A~6553.5A (Model >110kW)

This parameter is used to set the rated current for permanent magnet synchronous motors or
synchronous reluctance motors. When the inverter model < 93kW, this parameter has two decimal
places; for higher power models, this parameter has one decimal place.

F4-18 | PM rated speed | Range: 0~65535 rpm | 2000 rpm |

This parameter is used to set the rated speed of the synchronous motor, with units of rpm
(revolutions per minute). The inverter software will automatically calculate the number of poles of the
synchronous motor based on this parameter and the M1 rated frequency (F4-03).

F4-19 | PM motor inertia | Range: 0.0~6553.5 kg'm? | Model Confirmation |

This parameter is used to set the moment of inertia of the synchronous motor, and it is generally
recommended not to modify it.

F4-20 | PM Stator Resistance | Range: 0.000~655.35Q or mQ | Factory value: Model determined |

This parameter is used to set the stator resistance and rotor resistance of the synchronous motor,
which are usually obtained through synchronous motor parameter identification.

When the inverter model is <185kW, the unit of this parameter is Q; for models with greater power,
the unit of this parameter is mQ.

Range:

F4:21 | PMD-axis Inductance 0.00~655.35mH (models <185kW)

Factory value: 0.00 or 0.000

70



CM680 Inverter Software Manual
Parameter Group Description

| F4-22 | PM Q-axis Inductance | |

This parameter is used to set the D-axis inductance and Q-axis inductance of the synchronous
motor, which usually needs to be obtained through synchronous motor parameter identification.

When the inverter model is <185kW, this parameter has 2 decimal places; for models with greater
power, this parameter has 3 decimal places.

| F4-23 | PM Ke Parameter | Range: 0~65535 V/krpm | Factory value: 0 V/krpm

This parameter is used to set the back EMF constant of the synchronous motor, with units of
V/krpm, which usually needs to be obtained through synchronous motor parameter identification.

| F4-26 | PM Magnetic Pole Angle | Range: 0.0~6553.5 degrees | Factory value: 0.0 degrees

This parameter is used to set the initial position angle of the synchronous motor. It usually needs to
be obtained through initial position identification of the synchronous motor and does not require
modification.

| F4-27 | Encoder Type Selection | Range: 0~5 | Factory value: 0

0: No PG card
1: ABZ encoder
2: Reserved

3: Resolver

| F4-28 | Encoder Pulse Count | Range: 6~20000 ppr | Factory value: 1024 ppr

This parameter is used to set the number of lines of the selected incremental encoder, indicating the
number of A/B signal pulses output by the encoder per rotation. The higher this value, the higher the
resolution of the encoder, and the higher the accuracy of speed and position measurement.

If this parameter is set incorrectly, it can cause overcurrent in the inverter output and motor
overspeed during closed-loop speed control. When using a permanent magnet motor, it can also result in
incorrect initial position identification of the rotor. When changing the encoder results in a change in the
number of encoder lines, it is necessary to perform the rotor position dynamic identification again
(parameter F4-01=4).

| F4-29 | | Encoder Pulse Type | Range: 0~5 | Factory value: 1

0: No Function

1: A phase leading B phase indicates forward rotation

2: B phase leading A phase indicates forward rotation

The pulse signal diagram for forward rotation where A pulse leads B pulse is shown inFigure 2-12.
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Figure 2-12 A phase pulse leading B phase pulse

The pulse signal diagram for forward rotation where B pulse leads A pulse is shown inFigure 2-13.
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A Jik
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Figure 2-13 B phase pulse leading A phase pulse
F4-30 Reference Pulse Input Type | Range: 0~5 | Factory value: 0
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0: No Function

1: A phase leading B phase indicates forward rotation

2: B phase leading A phase indicates forward rotation

The pulse signal diagram for forward rotation where A pulse leads B pulse is shown inFigure
2-14.

A

B Ak
\4 \4 \ \ v

Figure 2-14 A-phase pulse leads B-phase pulse

The diagram showing B-phase pulse leading A-phase pulse for positive rotation isFigure 2-15:

A A A A A A A
A Jikie
Y Y Y Y Y Y
A A A A A A A A
B Bk
Y Y Y Y Y Y Y Y
Figure 2-15 B-phase pulse leads A-phase pulse
| F4-32 | Rotary Encoder Pole Pairs | Range: 1~50 | Factory value: 1

This parameter is used to set the number of pole pairs of the rotary encoder.
Note: This can only be modified when parameter F3-27=3

| F4-34 | PG feedback filter | Range: 02000 Hz | Factory value: 100 Hz

At normal speed,
PG feedback speed digital low-pass filter cutoff frequency.

| F4-35 | PG feedback zero-speed filter | Range: 02000 Hz | Factory value: 50 Hz
Near zero speed,PG feedback speed digital low-pass filter cutoff frequency.
F4-36 Load-side Gear A1 Range: 1~65535 Factory Value: 100
F4-37 Motor side gear Bl Range: 1~65535 Factory Value: 100
F4-38 Load-side Gear A2 Range: 1~65535 Factory Value: 100
F4-39 Motor side gear B2 Range: 1~65535 Factory Value: 100

The two sets of gear ratios can be switched via digital input terminals, terminal function set to 48,
and when the terminal status is valid, the A2 and B2 gear ratios are effective; otherwise,theAl and Bl
gear ratios are effective. An encoder-equipped variable frequency drive system with mechanical gears is
shown in Figure 2-16.
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Encode

Load -
Gear box o
Figure 2-16Encoder-equipped variable frequency drive system with mechanical gears
F4-40 Electronic Gear A Range: 1 ~65535 Factory Value: 100
F4-41 Electronic Gear B Range: 1 ~65535 Factory Value: 100
F4-42 Synchronous reluctance no-load current | Range: 0.00~13.00A Factory Value: 5.20A

The electronic gear is used to set the ratio for amplifying or reducing position control commands;
actual position command = position command * F4-40/F4-41. When PG2 is used as a frequency
command, actual frequency command = PG2 frequency command X F4-40/F4-41.

2.6 FS Group Input Terminals
The CM680 series inverter is equipped with 8 multifunctional digital input terminals, among which
HDI8 can be used as a high-speed pulse input terminal, and there are also 3 analog input terminals.

F5-00 DIl Terminal Function Selection Range: 0~94 Factory value: 0
F5-01 DI2 Terminal Function Selection Range: 0~94 Factory value: 0
F5-02 DI3 Terminal Function Selection Range: 0~94 Factory value: 1
F5-03 DI4 Terminal Function Selection Range: 0~94 Factory Value: 2
F5-04 DI5 Terminal Function Selection Range: 0~94 Factory Value: 3
F5-05 DI6 Terminal Function Selection Range: 0~94 Factory value: 4
F5-06 DI7 Terminal Function Selection Range: 0~94 Factory value: 0
F5-07 HDI8 Terminal Function Selection Range: 0~94 Factory value: 0

The above function codes are used to set the functions of the multifunctional digital input terminals,
as shown in Table2-6.

Note: Only when parameter F5-08is equal to 0 can F5-00, F5-01, and F5-02be normally modified
(set function). When F5-08is a non-zero parameter, the functions of F5-00, F5-01, and F5-02are affected
by F5-08. (F5-02is only controlled by F5-08when F5-08=3or F5-08=6; at other times, it can be set to
normal MI function), refer to the description section of Table 2-6 for details.

Table 2-6 Functions Corresponding to Digital Multi-function Input Terminals

Set
Function Description
Value
0 No function The inverter does not process digital terminal signals.
. Multi-speed/Multi-point
Position 1
. . A total of 16 segments can be set through the combination of states of four
Multi-speed/Multi-point
2 = digital input terminals, detailed combinations are shown below.
Position 2
3 Multi-speed/Multi-point
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Set
Function Description
Value
Position 3
Multi-speed/Multi-point
N Position 4
External fault reset function. It has the same function as the STOP key on
5 Fault Reset
the digital operator.
Jog operation, which has the same function as the JOG key on the digital
6 Jog Operation operator. The jog operation set frequency, acceleration and deceleration
times refer to F7-00, F7-01, F7-02.
During the inverter acceleration or deceleration process, if the external
terminal function is selected as speed hold and the terminal status is valid,
7 Speed Hold the inverter maintains the current speed operation; when the terminal
status is invalid, the inverter continues to accelerate or decelerate to the set
value.
Firstandsecondacceleration/deceleration time switching, default
1-2 segment | usethefirstand fourth acceleration/deceleration times, both switch through
8 acceleration/deceleration thefirstand fourth acceleration/deceleration switching frequency (F1-15),
switching select multi-function input terminal, can switch terminal status to achieve
firstand secondacceleration/deceleration time switching.
3-4 segment | Third and fourth acceleration/deceleration time switching, select
9 acceleration/deceleration multi-function input terminal, can switch terminal status to achieve third
switching and fourth acceleration/deceleration time switching.
External Fault Input (External Fault), when the status of the
multifunctional digitalterminal is valid, the inverter decelerates and stops
according to the emergency or forced shutdown decelerationmethod
10 External Fault
(F1-23). The Digital Operator displaysEF until the external terminal status
returns to normal. After fault reset (RESET), the inverter can continue to
operate.
Base Block (Base Block) Input, when the status of the multifunctional
11 Base Block digitalterminal is valid, the inverter immediately stopsoutput, and the
motorfreely decelerates and stops.The Digital Operator displaysB.B.
Output Stop, when the set multifunctional digital terminalisvalid, the
inverter will immediately stopoutput, the motorwillfreely decelerate to a
12 Stop Output stop, and the inverter enters output wait mode until the input IO signal
returns to normal, at which point the inverter restartstothe current set
frequency.
CancelAutoAcceleration/Deceleration Setting, you need to set the Auto
Automatic Acceleration/Deceleration setting (F1-20) to non-linear
13 Acceleration/Deceleration | acceleration/deceleration. By switching the state of the multifunctional

Prohibited

input IOport, you can switch between Auto Acceleration/Deceleration and

linear acceleration/deceleration modes.
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Set

Value

Function

Description

AIl  Input Frequency

Command

Speed command comesfromAIl; when the set multifunctional input
terminalstatusis valid, the inverter's frequency command source is forced
to AIl. When setting other AT command sourcesatthe same time, AIl has

the highest priority.

Al2  Input

Command

Frequency

Speed Command comesfromAl2, when the set multi-function input
terminalstatus is valid, the inverter frequency command source is forcibly

set toAl2.

AlI3  Input

Command

Frequency

Speed Command comesfromAlI3, when the set multi-function input
terminalstatus is valid, the inverter frequency command source is forcibly

set toAl3.

Deceleration Stop

Forced Shutdown, when the set multi-function input terminalstatus is
valid, the inverter will decelerate and stop according to the emergency or

forced shutdown deceleration method(F1-23).

Frequency Increase

External Command

Frequency increment command, requires setting the frequency command
source (F0-06 = 3) to external UP/DOWN terminals, when the configured
multi-function input terminal status is active, the inverter's frequency
setting will increase one unit. If the input terminal remains active, the
frequency command will increment according to the settings for the
external terminal UP/DOWN key mode (F5-09) and the external terminal
UP/DOWN key acceleration/deceleration rate (F5-10) until it reaches the

maximum frequency command value.

20

External frequency

decrease command

Frequency decrement command, requires setting the frequency command
source (F0-06 = 3) to external UP/DOWN terminals, when the configured
multi-function input terminal status is active, the inverter's frequency
setting will decrement one unit. If the input terminal remains active, the
frequency command will decrement according to the settings for the
external terminal UP/DOWN key mode (F5-09) and the external terminal
UP/DOWN key acceleration/deceleration rate (F5-10) until it reaches the

minimum frequency command value.

21

PID function disabled

PID function cancellation, when the set multifunctional input

terminalstatus is valid, thePID function becomes invalid.

22

Clear counter

Counter reset, when the set multifunctional input terminalstatus is valid,
the inverter will reset the current count display value to zero. When the

input terminalstatus switches to invalid, the inverter will resume counting.

23

Input count

Each time the input terminalstatus is valid,the digital operatorwill
automatically increment the displayed count value by 1. The count value
reset judgment is determined by the last count value reaching the set
(L6-00).

24

External Forward Jog

Need to set the operation command source to external terminals (F0-05 =

1), when the configured multi-function input terminal status is valid, the
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inverter will perform forward jog operation. When executing the JOG
command in torque mode, the inverter forcibly switches to speed mode,
and after the JOG command disappears, it automatically returns to speed

mode.

25

External Reverse Jog

Need to set the operation command source to external terminals (F0-05 =
1), when the configured multi-function input terminal status is valid, the
inverter will perform reverse jog operation. When executing the JOG
command in torque mode, the inverter forcibly switches to speed mode,
and after the JOG command disappears, it automatically returns to speed

mode.

26

Torque/Speed Mode

Switching

Torque Speed Mode Switching, when the set multifunctional input
terminalstatus is valid, the inverter will operate in torque mode,or

otherwise, it will operate in speed mode.

27

Speed Loop 12

Switching

ASR1/ASR2 Switching, low-speed andhigh-speed zone speed loop control
parameter switching, when the set multifunctional input terminalstatus is
valid, the inverter will perform speed control with high-speed zone control
parameters (ASR2),or otherwise, it will use low-speed zone control

parameters (ASR1).

28

External Fault Free Stop

EmergencyStop, when the set multifunctional input terminalstatus is valid,
the inverter immediately stopsoutput and displays EF1 on the digital
operator, the motorfreely decelerates to a stop, when the external input
terminalstatus returns

to normal, fault reset must be performed

throughRESET before it can continue to run.

31

High torque

compensation amount

Torque command bias, torque command bias source (FE-05) set to 3
(torque command bias source is external terminal), multi-function input
terminal set to31, when the multi-function terminal input status is valid,
the high torque command bias compensation value is high torque
command compensation (FE-07), multi-function input terminal set to32,
when the multi-function terminal input status is valid, the medium torque
command bias compensation value is medium torque command
compensation (FE-08), multi-function input terminal set to33, when the
multi-function terminal input status is valid, the low torque command bias

compensation value is low torque command compensation (FE-09).

32

Intermediate Torque

Compensation

Please see the setting value is 31.

33

Low Torque

Compensation

Please see the setting value is 31.

34

Multi-speed/Position
Switching

Terminal selection for multi-speed and multi-position function

switching,the set multifunctional input terminalstatus is valid when

selecting multi-position command terminals, otherwise, they are used to
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select multi-speed command terminals.

35

Internal

Enable

Positioning

Enable single-point positioning, when the set multifunctional input
terminalstatus is valid, the inverter performs internal single-point
positioning according to the encoder's internal positioning position

(FC-20). Only supports FVCcontrol mode.

36

Multi-point Position

Input

When the set multifunctional input terminalstatus is valid, the inverter

writes the current position information into the corresponding

multi-segment position command parameter for manual calibration of the

multi-segment position command parameter setting.

37

Pulse  Input  Position

Control

Enable full-range position control pulse command input, select the inverter
frequency command source as pulse input (FO-06 = 4,5). When the set
multifunctional input terminalstatus is valid, the pulse input on the PG
card serves as the position command. It is recommended to set the APR

feedforward gain (FC-25) to 0.

38

Prohibit
EEPROM

Writing  to

Prohibit writing to EEPROM,when the set multifunctional input
terminalstatus is valid, some parameter modifications will not be saved

toEEPROM, and will not be retained after power loss.

39

Torque Command

Direction Switching

Torque Command Direction, Applicable for Torque Control Mode, when
the torque command source is AI1/AI2/AI3, if the set multifunctional
input terminal status is valid, the torque command automatically converts

to a negative value.

40

Motor Free Stop

Forced Free Run Stop, during the operation of the inverter, when the set
multifunctional input terminal status is valid, the inverter immediately

stops output, and the motor freewheels to a stop.

41

Manual Mode Enable

HAND Switch, when the set multifunctional input terminal status is valid,
the inverter switches to HAND mode, and the frequency command source
and operation command source switch to being determined by parameters
L1-00 and L1-01. When the multi-function input terminalstatus isinvalid,

the inverter will stop (it will be unable to start in standby mode).

2

Automatic mode enable

When the multi-function input terminal status set for AUTO switching is
valid, the inverter switches toAUTO mode, and the frequency command
source and operationcommand source switch according to parameters
F0-06 and F0-05. When the multi-function input terminalstatus isinvalid,

the inverter will stop (it will beunable to start in standby mode).

48

Mechanical gear ratio

switching

When the multi-function input terminalstatus set for mechanical gear ratio
switching is valid, the mechanical gear ratio switches to thesecondset
(from F4-36,F4-37 to F4-38, F4-39).

49

Inverter Enable

Inverter Enable, by default, the inverter enable is effective, allowing the
inverter to control start and stop. When the inverter is not enabled, the

operation command is invalid. If the inverter enable fails during operation,
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the motor will freely decelerate and stop. Switching the status of the
multi-function input terminal can change the inverter enable status. Once
the multi-function input terminal is configured as the inverter enable, the
inverter can only be started by setting the multi-function input terminal

status to effective.

50

Slave dEB (instant stop
without stopping) action

input

Slave dEB action input, when the master station experiences a dEB action,
this information is input to notify the slave station to also perform a dEB

action, ensuring that the slave station can stop simultaneously.

53

CANopen Quick Stop

Trigger

CANopen Quick Stop Trigger,When CANopen control is set, if the
designated multifunctional input terminalisvalid, the inverter operation

state is forcibly switched to quick stop.

56

Local/Remote Switching

LOCAL/REMOTE Switch Selection,When LOCAL/REMOTE action
selection is set to LOCAL/REMOTE switching (L1-02 is not 0),at this
time, the higher-level machine will displayLOC/REM status. If the
designated multifunctional input terminalisvalid, the inverter operates

inLOCAL mode; otherwise, REMOTE mode.

70

Auxiliary Frequency

Forced to 0

Auxiliary Frequency Forced to 0,When the auxiliary frequency function is
enabled (auxiliary frequency source F0-07 is not 0), if the designated
multifunctional input terminalisvalid, the auxiliary frequency is forced

to0. If PID is the main frequency, PID will continue to operate.

71

PID function disabled,
PID output forced to 0

PID function disabled,PID output forced to 0, auxiliary frequency function
enabled (auxiliary frequency source F0-07 not 0), and when using the PID
function, if the set multifunctional input terminalisvalid, thePID function

stops, integral value is reset, andPID output is reset.

72

PID function disabled,
PID maintains current

output level

PID function disabled,PID maintains previous output value, auxiliary
frequency function enabled (auxiliary frequency source F0-07 not 0), and
the PID function, if the set multifunctional

when using input

terminalisvalid, thePID function stops, andPID maintains previous output.

73

Force PID integral gain to
0

Force PIDintegral gain to 0, integral action is disabled, when the set
multifunctional input terminaliseffective,PID continuestowork, but the

integrator stopsworking, and the integrator output is cleared.

74

Invert PID feedback

Invert PID feedback,

terminaliSeffective,the sign of the PID feedback value is reversed; if the

when the set multifunctional input
PID feedback is positive, it is converted to negative, and if the PID

feedback is negative, it is converted to positive.

83

Select bit0 for multiple

induction motors

Select multiple (induction) motors, when the set multifunctional input
terminaliseffective,switch different motor parameters based on the
terminalstate combination, the working frequency and V/F curve
parameters corresponding to different motor parameters need to refer to

the basic parameter group. The combination relationship is shown in Table
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2-9.
Multiple Induction Motor
84 ) ) Same as Above.
Selection Bit 1
Diameter Reset, under Tension Control Mode (Tension Control Mode
) FB-00 not 0), when the set multifunctional input terminal is effective, the
86 Diameter Reset ) ) )
current diameter (FB-38) resets to the initial diameter or empty roll
diameter.
Initial Diameter Selection, under Tension Control Mode (Tension Control
Mode FB-00 not 0), when the set multifunctional input terminal is
Initial Diameter Selection ) o
87 | effective, the current diameter (FB-38) can reset to the initial diameter
(FB-30, FB-31). The terminal selection relationship is shown in Table
2-10.
Initial Diameter Selection
88 ) Same as Above.
Tension PIDControl Integral Reset, in TensionControl Mode
Tension PID  Control ) )
89 (TensionControl Mode FB-00 is not 0), when the designated
Integral Reset ) o . )
multi-function input terminalis effective, the integrator output is reset.
90 Diameter Calculation | Diameter Calculation Hold, when the designated multi-function input
Hold terminalis effective, the diameter calculation update stops.
Diameter Mode Selection | Drum Mode Selection, when the designated multi-function input
91 (0:  Winding In 1: | terminalis effective, the drum mode switches to winding out; otherwise, it
Winding Out) is winding in.
DisableTensionPID, when the set multifunctional input terminalisvalid,
92 Disable Tension PID
disablethetensionPID function.
. Pause Tension PID, when the set multifunctional input terminalisvalid,
93 Pause Tension PID . .
pause the tensionPID function.
04 Automatic Diameter | AutoDiameter Switching, when the set multifunctional input
Switching terminalisvalid, autoswitch the diameter.
Note:

1. All digital input terminals are trigger-effective, meaning that after each power-on, the terminal

status needs to switch from invalid to valid for the inverter to recognize the terminal input status as
valid. If the terminal input status remains valid before and after power-on, the inverter will consider the
terminal input status as invalid. If the terminal function is selected as2/3wire or jog operation,
you can use function codeF5-19to choose whether the inverter runs directly when the power
is turned on or after a fault reset, if the terminal status for the selected terminal
operation function is valid.

2. When 2/3 wire control is selected (F5-08 is not 0), digital input terminals DI1 and DI2 are forced
to forward and reverse input, and other functions cannot be selected. To select other functions for DI1
and DI2, F5-08 must be set to 0.

3. Before changing the digital terminal function, ensure that the corresponding terminal status has
been reset to an invalid state to guarantee that the previously selected function is no longer active when
selecting the next function.

Multi-speed/Multi-position 1, 2, 3, 4 function description (set value as 1/2/3/4):

Four multi-segment command terminals can be combined into 16 states, these 16 states correspond
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to 16 command set values. Taking the default configuration as an example (F5-02 = 1, F5-03 = 2, F5-04
=3, F5-05 = 4, F5-16 = 0 low level effective), the relationship between DI status and multi-segment

speed mapping is shown in Table 2-7 or Figure 2-17.
Table 2-7 DI Status and Multi-Segment Speed Mapping Relationship

DI6 DI5 D14 DI3 Frequency setting Corresponding Function Code
H H H H Multi-Speed 0 FD-00
H H H L Multi-Speed 1 FD-01
H H L H Multi-Speed 2 FD-02
H H L L Multi-Speed 3 FD-03
H L H H Multi-Speed 4 FD-04
H L H L Multi-Speed 5 FD-05
H L L H Multi-speed 6 FD-06
H L L L Multi-speed 7 FD-07
L H H H Multi-speed 8 FD-08
L H H L Multi-speed 9 FD-09
L H L H Multi-speed 10 FD-10
L H L L Multi-speed 11 FD-11
L L H H Multi-Speed 12 FD-12
L L H L Multi-Speed 13 FD-13
L L L H Multi-Speed 14 FD-14
L L L L Multi-Speed 15 FD-15

/L

|_V

N —

DI5
Dl6

.
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Figure 2-17 DI Corresponding Multi-Segment Speed

Speed Hold Function Description (Set Value is 7):
When this function is invalid, normal acceleration and deceleration occur; When this function is
valid, the current frequency remains unchanged, as shown in Figure2-18.

G
HiFiR4

Toemperlaemmr  Toemnss Wi

Figure 2-18 Speed Holding Function Schematic

Torque/Speed Mode Switching Function (Setting Value 26) Explanation:

When this function is invalid, the inverter operates in speed mode, running according to the
frequency command, with the torque command serving as torque limitation; When this function is valid,
the inverter operates in torque mode, running according to the torque command, with the frequency
command serving as frequency limiting,as shown in Figure2-19.

ZAT
Bie/ElE FIE 121k

DIx

ATI/AT2/AI3 )
‘/Hﬂf/%ﬁ/«( ATAEER 2 g [PIRAE 2| 5 2R

g%;‘é%ﬁw FETERRE | S 1S A PR IR] 646 2

e | AR Rl SRR o i X

Figure 2-19 Torque/Speed Mode Switching Function
External Fault Free Stop Function (Setting Value 28) Explanation:
When this function is invalid, the inverter operates normally; When this function is effective, the
inverter reports an external fault and immediately stops operation; it needs to be reset before it can be
restarted, as shown in Figure 2-20.
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B

T, ON OFF ON

[ oFF
Reset
B4 ON ON

Figure 2-20 External Fault Free Stop Function
Internal Positioning Enable (terminal function selection setting value 35) Explanation:
When this function is ineffective, the inverter operates in normal speed mode; When this function
is effective, the inverter will stop at the position set by FC-20, the internal positioning logic is shown in
Figure 2-21.

A
PG I T FC-20
RUN | RON RUN
MI=35
M0=39 | >
I 8]

Figure 2-21 Internal Positioning EnableExplanation

Pulse Input Position Control Function (terminal function selection setting value 37) Explanation:

When this function is effective, the inverter performs position control based on the pulse input. If
the internal positioning enable is also effective at this time, it will perform home position control, as
shown in Figure 2-22.

RUN
MI=35
MO=39
MI=37

i AR e

ik i

>

Figure 2-22 pulse input position control function
Manual and automatic mode enable functions (set values 41, 42) description:
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The manual and automatic mode enable functions can switch between manual and automatic
modes, as shown in Table2-8.
Table 2-8 manual and automatic mode enable functions

Manual mode enable function | Automatic mode enable function | Inverter operating mode
Invalid Invalid stop operation

Valid Invalid Manual mode

Invalid Valid Automatic mode

Valid Valid stop operation

Multiple induction motor selection function (set values 83 and 84) description:
The multiple induction motor selection function can select induction motor parameters, as shown
in Table2-9.
Table 2-9 multiple induction motor selection function

Multiple Induction Motor Selection Bit 1 | Select bit0 for multiple induction motors | Induction Motor
Invalid Invalid Motor 1
Invalid Valid Motor 2
Valid Invalid Motor 3
Valid Valid Motor 4

Initial Roll Diameter Selection Function (Set Values 87 and 88) Description:
This function can select the initial roll diameter, as shown in Table2-10.
Table 2-10Initial Roll Diameter Selection Function

Initial Diameter Selection 2 | Initial Diameter Selection 1 | Initial Roll Diameter Selection

Invalid Invalid Initial Roll Diameter 0 (FB-29)

Invalid Valid Initial Roll Diameter 1 (FB-30)

Valid Invalid Initial Roll Diameter 2 (FB-31)
| F5-08 | Terminal Command Mode | Range: 0~6 Factory value: 1

This function code is used to set the terminal command mode.

0: No Function

1: 2-Wire Mode 1

2: 2-wire Mode 2

3: 3-wire

4: 2-wire Mode 1/Fast Start

5: 2-wire Mode 2/Fast Start

6: 3-wire Fast Start

Table 2-11 provides the wiring diagram for the terminal command mode.
Table 2-11 Wiring Diagram for Terminal Command Mode

Terminal Command . e q
Mode (F5-08) External Terminal Wiring Schematic

232/. DIl ON IE¥ OFF Z1k
e DI2 ON g%t OFF {Z1t

COM

DCM

1: 2-Wire Mode 1

zzz/. DI1 ON izf7 OFF =1k
e DI2 ON =% OFF IF&%

COM

DCM

2: 2-wire Mode 2
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Terminal Command

Mode (F5-08) External Terminal Wiring Schematic

SW3 SW1
v ’—E ®— DIl OFF:{2i1, ON:3E4T
DI3  OFF:#EfF, ON: @@k
3: 3-wire SW2 =4 fed
L e &— D2 OFF:FH, ONKA
COM

4: 2-wire Mode 1/Fast Same as Mode 1

Start
5: 2-wire Mode 2/Fast Same as Mode 2
Start
6: 3-wire Fast Start Same as Mode 3

Note: When set to Quick Start mode, the inverter will immediately respond to the start command.
During shutdown, there will be a relativelylargevoltage at the inverter output terminals.

F5-09 UP/DOWN Mode Selection Range: 0~4 Factory value: 0

F5-10 UP/DOWN Rate of Change Range: 0.001~1.000Hz/ms Factory setting: 0.001

This function code is used to set the UP/DOWN mode.

0: System Acceleration/Deceleration Time

When the external UP/DOWN signal is valid, the inverter accelerates and decelerates according to
the normal acceleration and deceleration times (FO-13, FO-14, F7-03~F7-08).

1: Constant Speed

When the external UP/DOWN signal is valid, the inverter accelerates and decelerates according to
the UP/DOWN rate of change (F5-10).

2: Step Acceleration/Deceleration (1step/pulse)

When an external UP/DOWN signal produces a valid pulse, the inverter performs a step
acceleration or deceleration according to the UP/DOWN change rate (F5-10).

3: Exponential Curve

When the external UP/DOWN signal is valid, the inverter performs acceleration or deceleration
according to the exponential curve.

4: Step Acceleration/Deceleration (1step/100ms)

When the external UP/DOWN signal is valid, the inverter performs a step acceleration or
deceleration every 100ms according to the UP/DOWN change rate (F5-10).

F5-15 | DI Terminal Valid Logic | Range: 0000H~FFFFH [ Factory value: 0 |

This function code can be used to set the effective logic level of the DI terminal. The table below
lists the effective logic control bits for each DI terminal. If the corresponding control bit is 0, the
effective logic level remains unchanged; if the corresponding control bit is 1, the effective logic level is
inverted. The effective logic control bits for DI terminals are shown in Table 2-12.

Table 2-12 Valid Logic Control Bits for DI Terminals

Second digit from the right: Hexadecimal 0~F First digit from the right: Hexadecimal 0~F
HDI8 [ b1z [ D16 [ D15 DI4 [ D13 [ D12 [ b1
Fourth digit from the right: Hexadecimal 0~F Third digit from the right: Hexadecimal 0~F
Reserved | Reserved | Reserved | Reserved Reserved | Reserved | Reserved | Reserved
| F5-16 | DI Terminal Response Time | Range: 0.000s~30.000s | Factory Value: 0.005s |

This function code is used to set the sensitivity of the DI terminals. If the DI terminals experience
false triggering due to interference, this parameter can be increased to enhance the DI terminal's
resistance to interference, but the sensitivity of the DI terminals will also decrease accordingly.

F5-17 | Virtual/Real DI Terminal Selection | Range: 0000H~FFFFH | Factory value: 0 |

This function code can be used to set whether the DI terminal signals come from actual terminals
or virtual terminals. Table2-13 lists the virtual/actual control bits for each DI terminal. If the
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corresponding control bit is 0, it selects the actual terminal; if the corresponding control bit is 1, it

selects the virtual terminal. Virtual terminal signals are set through F5-18.
Table 2-13 Virtual/Actual DI Terminal Selection

Second digit from the right: Hexadecimal 0~F

First digit from the right: Hexadecimal 0~F

HDI8 [ pI7 [ D16 [ D15 DI4 [ D13 [ D12 [ bt
Fourth digit from the right: Hexadecimal 0~F Third digit from the right: Hexadecimal 0~F
Reserved | Reserved | Reserved | Reserved Reserved | Reserved | Reserved | Reserved

F5-18 | Virtual Terminal Status Setting

| Range: 0~65535

| Factory value: 0

This function code can be used to set the virtual DI terminal signals. Table2-14 lists the signal
control bits for each virtual DI terminal. If the corresponding signal control bit is 0, the corresponding
virtual terminal signal is invalid; if the corresponding signal control bit is 1, the corresponding virtual

terminal signal is valid.

Table 2-14 Virtual Terminal Status Setting

Second digit from the right: Hexadecimal 0~F First digit from the right: Hexadecimal 0~F
HDI8 [ b7 [ D16 [ pIs DI4 [ p13 [ b2 [ b1
Fourth digit from the right: Hexadecimal 0~F Third digit from the right: Hexadecimal 0~F
Reserved | Reserved | Reserved | Reserved Reserved | Reserved | Reserved | Reserved
| F5-19 | External Operation Selection | Range: 0~1 | Factory value: 0 |

This function code is used to set the response of the inverter to external terminal command signals

when powered on and after fault reset.
0: Invalid

When powered on or after a fault reset, if there is a terminal operation command, the inverter does
not run until the terminal command signal is canceled. The inverter will only run again upon receiving

another terminal operation command.
1: Run if there is an operation command

When powered on or after a fault reset, if there is a terminal operation command, the inverter runs.

F5-20 | ATl signal type selection

| Range: 0~2

| Factory value: 0

This function code is used to set the All signal type.

0: 0-10V input selection

Voltage signal input, with an input range of 0-10V.

1: 0-20mA input selection

Current signal input, with an input range of 0-20mA.

2: 4-20mA input selection
Current signal input, input range is4-20mA.

| F5-21 | Al function selection

| Range: 0~20

| Factory value: 1

This function code is used to set the All function, the analog input function selection is shown

inTable 2-15:

Table 2-15 Analog InputFunction Selection

Set
Function Description
Value P
0 No function Al terminal has no function
1 Frequency setting ;Vhen used as frequency setting, the frequency source (F0-06) must be set to
When used as torque setting, the inverter control mode (F0-03) must be set to
2 Torque setting 2 (torque mode), the torque command source selection (FE-01) must be set to
2, and parameters F5-21, F5-27, or F5-33 must be set to 2.
Torque . When used as torque compensation, the inverter must set the torque command
3 compensation . "
setting bias source (FE-05) to 1 (from external analog input).
When used as a PID target value, the PID feedback terminal (FA-00 not equal
4 PID target value to 0) must be set, and there are two other cases:
1. The PID target value source (FA-01) is set to 0 (from frequency setting),
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V?l:ltle Function Description
parameters F5-21 or F5-27 or F5-33 are set to 1 or 4; if both 1 and 4 are set in
the analog input simultaneously, Al is prioritized as the PID target value.
2. The PID target value source (FA-01) is set to 3 (from external analog
input). The PID target value will be displayed in percentage form via
parameter FA-02 (PID target value setting) (precision 0.01%).
When used as PID feedback, PID feedback selection (FA-00) must be set to 1
5 PID feedback value | or 4, and the feedback value is displayed in percentage form via U1-04
(Communication setting PID feedback value) (precision0.01%) .
6 Thermistor PTC | An external PTC thermistor must be connected to detect whether the motor is
Input overheating.
When the analog input is used as torque limit for four-quadrant operation,
parameters F5-21, F5-27, or F5-33 should be set to 7, 8, 9, or 10. The torque
limit values are displayed through parameters FE-11 to FE-14 (shared
variables with torque limits received via communication), and the diagram
7 E(i)r;vivtard Torque below illustrates the torque limit for four-quadrant operation:
A IEREGE
T Jrj e 4 Bt
8 reverse torque limit [ =
I/ R I IR
9 rgg@erative torque » F
limit
TE/ I I 4 P
[ A=A R
Forward/Reverse
10 ..
Torque Limit J52 I S PR
R IFEEHE
1 Thermistor PT100 | An external PT100 thermistor is required to detect whether the motor is
value overheated.
12 Auxiliary When used as an auxiliary frequency input, the auxiliary frequency source
frequency setting (F0-07) must be set to 3 (external analog input).
When used as a PID compensation amount, the PID feedback selection
(FA-00 not equal to 0) must be valid, and the PID compensation amount
selection (FA-20) must be set to 1 (external analog input), the intelligent start
13 PID offset frequency command (FA-33) to 0, and the application macro parameter
(L0-00) to 6 (for air compressor industry applications). The change in the
analog input compensation amount can be displayed in parameter FA-21 (PID
compensation) as a percentage (precision 0.1%).
14 Tension PID | When used as tension PID feedback, the tension control mode selection
Feedback Value (FB-00) must be set to 1 (speed closed-loop mode).
15 lI;fl:K:lback Speed As tension control line speed feedback
When used as roll diameter feedback (including initial roll diameter and
real-time roll diameter calculation feedback), the tension control selection
16 roll diameter | (FB-00 not zero) must be enabled, the roll diameter source (FB-25) must be
feedback set to 1 for analog input as roll diameter feedback (FB-38), and the initial roll
diameter source (FB-28) must be set to 1 for analog input as the initial roll
diameter (FB-29).
17 Tension PID | When used as tension PID setpoint, the tension control mode selection

86



CM680 Inverter Software Manual

Parameter Group Description

Set
Value

Function

Description

Setpoint

(FB-00) must be set to 1 (speed closed-loop mode), and the PID target source
setting (FB-04) must be set to 2 (analog input). When the inverter is in

operation, the PID target value setting (FB-05) isdisplayed.

Tension Setpoint

When setting the tension command, the tension control mode selection
(FB-00) must be set to 3/4 (torque mode), the tension command source
selection (FB-52) to 1 (analog input), and the maximum tension value
(FC-53) should be set according to the site conditions (default value is 0).
Parameters F5-21, F5-27, or F5-33 should be set to 18. When the inverter is
in operation, the tension setting is displayed through parameter (FB-54).

Zero-speed tension
setting

When setting the zero-speed tension command, the tension control mode
selection (FB-00) must be set to 3/4 (torque mode), the zero-speed tension
command source selection (FB-55) to 2 (analog input), and the maximum
tension value (FB-53) should be set according to the site conditions (default
value is 0). When the inverter is in operation, the zero-speed tension setting is
displayed through parameter (FB-56).

20

Tension Taper
Setting

When setting the tension taper, the tension control mode selection (FB-00)
must be set to 3/4 (torque mode), the tension taper setting source selection
(FC-64) must be set to 1 (analog input), and parameters F5-21, F5-27, or
F5-33 must be set to 20. During the inverter operation, the tension taper
setting is displayed through parameter (FC-65).

[ F5-22 | AIl Input Bias

[ Range: -100.0% to0 100.0% | Factory Value: 0.0

This function code is used to set the analog input value corresponding to the 0 point of the All

input signal.

| F5-23 | Al Bias Mode Selection

| Range: 0~4 | Factory value: 0

This function code is used to set the AIl bias mode. Properly setting the bias mode can effectively

process the input signal to reduce the impact of noise.
0: No Bias
1: Below Bias = Bias
2: Above Bias = Bias
3: Absolute Value Bias as Center
4: Bias as Center

All variousbias modesareillustrated in Figures 2-23 to 2-27, whereBias represents bias, set through
F5-22, Gain represents gain, set through F5-24.the horizontal axis is the input signal, and the vertical

axis is the signal after bias processing. Bias modes can be selected according to requirements.

0: TEfw/E

A

\ 4

Figure 2-23 No Bias
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A
Gain
Lo AR T 56 T >
Bias
Figure 2-24 Below Bias = Bias
A
2. W TWEST e >
. Bias
Gain
Figure 2-25 AboveBias = Bias
A
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[ F5-24 | All Gain | Range: -500.0%~500.0%

| Factory value: 100.0%

This function code is used to set the AIl signal gain. The AIl signal gain can proportionally adjust

the analog input signal; the gain setting can refer to F5-23.

[ F5-25 | AIl Filter Time | Range: 0.00~20.00 seconds

| Factory value: 0.01 second

The inverter software filters out noise signals contained in the analog input signal
at the control terminal through a digital low—pass filter; this parameterisused to set
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the time constant of the digital low-pass filter. The larger this parameter value, the
better the filtering effect, but the greater the signal delay, and the control response
performance deteriorates; the smaller the setting value, the faster the control response,
but the worse the noise filtering effect, which may lead to unstable control. When
selecting the optimal setting value, it can be determined by balancing control stability
and response delay.

F5-26 AI2 Signal Type Selection Range: 0~2 Factory value: 0

F5-27 AI2 Function Selection Range: 0~20 Factory value: 0

F5-28 AI2 Input Bias Range: -100.0% to 100.0% Factory Value: 0.0

F5-29 AI2 Bias Mode Selection Range: 0~4 Factory value: 0

F5-30 AI2 Gain Range: -500.0%~500.0% Factory value: 100.0%

F5-31 AI2 Filter Time Range: 0.00~20.00 seconds Factory value: 0.01 second
The above function codes are used for setting Al2; refer to F5-20 to F5-25.

F5-32 AI3 Signal Type Selection Range: 0~2 Factory value: 0

F5-33 AI3 Function Selection Range: 0~20 Factory value: 0

F5-34 AI3 Input Bias Range: -100.0% to 100.0% Factory Value: 0.0

F5-35 AI3 Bias Mode Selection Range: 0~4 Factory value: 0

F5-36 AI3 Gain Range: -500.0%~500.0% Factory value: 100.0%

F5-37 AI3 Filter Time Range: 0.00~20.00 seconds Factory value: 0.01 second
The above function codes are used for setting AI3; refer to F5-20 to F5-25.

| F5-38 | Analog frequency negative value reversal | Range: 0~4 | Factory value: 0

This function code is used to set whether the analog signal can control the inverter direction.

0: Forward/reverse rotation determined by operation source

Negative frequency input from the analog input signal is not allowed; forward and reverse actions
are controlled by the keyboard or external terminals.

1: Forward/reverse rotation determined by bias

Negative frequency input from the analog input signal is allowed; positive frequency results in
forward rotation, and negative frequency results in reverse rotation. At this time, the keyboard and
external terminalscannot control forward and reverse rotation.

The condition for analog signals to input negative frequency is:

1. Set F5-38 to 1;

2. Bias mode setting (F5-23, F5-29, or F5-35) to 4 (centered on bias);

3. The corresponding analog input gain is less than 0, making the calculated input frequency
negative. When using the analog input addition function (F5-39), if the added analog signal is negative,
this parameter can control whether the inverter reverses.

F5-39 | Analog input addition enable | Range: 0~4 | Factory value: 0

This function code is used to set whether the analog input addition function is enabled.

0: Disabled

The analog input addition function is disabled.

1: Enable

The analog input addition function is enabled.

When F5-21 = F5-27 = F5-33 = 1, Frequency Command = All + AI2 + AI3; When F5-21 = F5-27
=1, and F5-33 # 1, frequency command = AIl + AI2; When F5-21 = F5-33 = 1, and F5-27 # 1,
frequency command = AIl + AlI3; When F5-27 = F5-33 = 1, and F5-21 # 1, frequency command = AI2
+ AI3.

When the analog input addition function is invalid, if the analog input functions are selected the
same, the effective signal is determined based on the analog input priority (AIl > AI2 > AI3).

F5-42 | 4-20mA Wire Break Action | Range: 0~3 | Factory value: 0

This function code is used to set the handling method when an analog input current signal wire
break is detected, which is valid when the analog type is selected as 4-20mA input.

0: Do not detect open circuit

Do not perform wire break detection.

1: Maintain frequency before open circuit

After detecting a wire break, continue running and display a wire break warning.

2: Decelerate to O0Hz
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After detecting a wire break, reduce the frequency to zero speed while displaying a wire break

warning.

3: Immediate stop due to fault

After detecting a wire break, immediately stop operation and report a wire break fault.

F5-43

| 4-20mA Wire Break Threshold

| Range: 0.00mA ~4.00mA | Factory Value: 2.00mA

This function code is used to set the threshold for analog input current signal wire break detection;
if the value is below this threshold, a wire break is considered to have occurred.

2.7 F6 Group Output Terminals
This series of inverters is equipped with 2 multifunctional digital output terminals and two
multifunctional relay output terminals.

F6-00 RLY1 terminal function selection Range: 0~76 Factory value: 11
F6-01 RLY?2 terminal function selection Range: 0~76 Factory value: 1
F6-02 DO1 Terminal Function Selection Range: 0~76 Factory value: 0
F6-03 DO2 Terminal Function Selection Range: 0~76 Factory value: 0

Multi-function output terminal function selection asTable 2-16 shown:
Table 2-16 Multi-function output terminal function selection

Vifltle Function Description
0 No function Disable multi-function digital output function
1 Inverter running Inverter running, this terminal output is valid.
2 Reach set frequency Reach set freq_uency,_ when th_e inverter output frequen_cy deviatior_l fror_n the
set frequency is within a certain range (+2Hz), this terminal output is valid.
Reach frequency 1 Rea‘ch‘ frequency 1 detection value, when the inverter optput frequency
3 detection value deviation from the frequency 1 detection value (F6-27) is less than the
frequency 1 amplitude (F6-28), this terminal output is valid.
When the inverter output frequency deviates from the frequency arrival 2
4 Reach frequency 2| o cion value (F6-29) by less than the fre ival 2 amplitud
detection value . . X Y quency arrva amphitude
(F6-30), this terminal is valid.
5 Zero Speed | This terminal is valid when the frequency command is O during inverter
Command Operation operation.
Zero Sp?ed This terminal is valid when the inverter frequency command is 0 (including
6 Command Operation when the inverter is stopped)
(Including STOP) pped).
When the inverter detects an over torque condition (over torque action
7 Over Torque 1 method, detection threshold, and detection time refer to parameters F9-36 ~
F9-38), this terminal is valid.
When the inverter detects an over torque (for over torque action method,
8 Over Torque 2 detection threshold, and detection time, refer to parameters H3-00 ~ H3-02),
this terminal is active.
9 Inverter Ready Whe_n th_e invgrter has no fault (including during stop and operation), this
terminal is active.
When the inverter experiences DC bus under-voltage (including during stop
10 Low Voltage Warning | and operation, and when the DC bus voltage is below the low voltage
threshold L2-18), this terminal is active.
When the inverter experiences a fault (excluding under-voltage during stop,
11 Fault Indication base block fault, and instantaneous power failure without stop fault), this
terminal is active.
12 Brake release This terminal is effective when the inverter operating frequency is not 0 or
greater than the motor zero-speed threshold (F6-09).
13 Overtemperature This terminal is effective when the inverter detects an overtemperature
warning warning for the IGBT or bus capacitor.
14 Software brake action | This terminal is effective when the inverter's discharge resistor switch
indication actuates.
PID feedback This terminal js effective when the inverter detects that the deviation betwgen
15 abnormality the PID setpoint and feedback exceeds the set threshold (FA-51) and persists

for the duration (FA-52).
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16 Excessive slip This terminal is effective when the inverter detects an excessive slip fault.
When the inverter executes the external counter, if the count value equals the
17 Count Value Does | setvalue of parameter L6-01, this terminal outputs effectively. If the set value
Not Reset to Zero of parameter L6-01 > the set value of parameter L6-00, this terminal output is
invalid.
18 Count Value Resets to | When the inverter executes the external counter, if the count value equals the
Zero set value of parameter L6-00, this terminal outputs effectively.
19 Base Block State Wheq the inverter stops output due to base block (B.B.), this terminal outputs
effectively.
20 Warning Indication When the inverter detects a warning, this terminal outputs effectively.
When the inverter detects that the bus voltage exceeds the set overvoltage
21 Overvoltage Warning warning threshold (0.9 times the overvoltage threshold, no warning state
output), this terminal outputs effectively.
2 Overcurrent Slip | When the inverter detects an overcurrent slip prevention warning, this
Warning terminal output is valid.
23 Overvoltage Slip | When the inverter detects an overvoltage slip prevention warning, this
Warning terminal output is valid.
24 Inverter Operation | When the inverter operation command source is not the keyboard (F0-05 is
Source not 0), this terminal output is valid.
25 Forward Command VWaﬁgn the inverter's direction command is forward, this terminal output is
When the inverter's direction command is reverse, this terminal output is
26 Reverse Command valid
29 Over Frequenc When the actual output frequency of the inverter exceeds the DO action
q 4 frequency (F6-08), this terminal output is valid.
30 Under Frequenc When the actual output frequency of the inverter is less than the DO action
q Y frequency (F6-08), this terminal outputs a valid signal.
Motor Star Connection Switch Command, set the multi-function digital input
terminal for star connection confirmation signal (DIx = 29) and delta
Motor Star | connection confirmation signal (DIx = 30), set the motor star-delta switching
31 Connection ~ Switch | enable (F7-48 = 1). When the inverter output frequency is below the motor
Command star-delta switching frequency (F7-47) setting minus 2Hz and the duration is
greater than the motor star-delta switching delay (F7-49), this terminal
outputs a valid signal.
To switch the motor connection from star to delta, set the multifunction
digital input terminal for star connection confirmation signal (DIx = 29) and
Motor Delta | delta connection confirmation signal (DIx = 30), enable the motor star-delta
32 Connection Switching | switching (F7-48 = 1). When the inverter output frequency is higher than the
Command motor star-delta switching frequency (F7-47) setting plus 2Hz and the
duration exceeds the motor star-delta switching delay (F7-49), this terminal
becomes active.
33 Zero Frequency | When the inverter is running and the output frequency is zero, this terminal
34 9utput ., Zero | This terminal is valid when the inverter output frequency is zero or stopped.
35 l‘Tault output selection | This terminal is valid when the inverter encounters a fault set by U0-10.
36 Fault output selection | This terminal is valid when the inverter encounters a fault set by U0-11.
37 ljault output selection | Thjs terminal is valid when the inverter encounters a fault set by U0-12.
38 Fault output selection | Thjs terminal is valid when the inverter encounters a fault set by U0-13.
39 Position reached This terminal is valid when the position is reached in the inverter's
Target frequency | This terminal is valid when the inverter output frequency reaches the set
40 3 .
reached frequency (including stop and frequency command of 0).
- When the position error of multi-point positioning of the inverter is less than
Multi-point .- . .
41 L . the allowable position arrival error range of the encoder (FC-21), this
Positioning Arrival . g .
terminal output is valid.
0 Mechanical Brake | It is necessary to set the DO action frequency (F6-08) and the brake
Release frequency (L4-00). When the brake release is detected, this terminal output is
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valid.
When using a PG card, if the feedback speed from the PG card is below the

43 Motor Zero Speed motor zero speed judgment threshold (F6-09) set speed, this terminal output
is valid.

When the inverter has low current output (the undercurrent action method is

44 Low Current Output selected by parameter F9-24, which may not report a low current output fault
or low current output warning), this terminal output is valid.

Three-phase  output | It is necessary to configure the digital input terminal as 49 (inverter enable)

45 contactor for use together. When the inverter status enable terminal is active, the output

Action terminal is effective.

46 dEB action Duripg t}}e invert'er deceleration process, when dEB action occurs, the output
terminal is effective.

47 Stop brake closure When the inver'ter is in a shutdown ste}te, i'f the d'ischarge resistor switch
feedback status is closed, the output terminal is effective.

49 Positioning complete When returning to the origin is completed, the output terminal is effective.
CANopen control output, controlling the output terminal based on the status
of the corresponding CANopen data bits. The CANopen and digital output
port mapping table is as follows:

Termi Paramete Attri | Index
nal I setting bute
RLY1 F6-00=50 | RW Index:2026
50 Oclﬁl‘zpen control Sublndex:0x41 _Data bit0
RLY2 | F6-01=50 | RW Index:2026
SubIndex:0x41 Data bitl
DO1 F6-02=50 | RW Index:2026
SubIndex:0x41 Data bit3
DO2 F6-03=50 | RW Index:2026
Sublndex:0x41 Data bit4
RS-485 (Modbus) control output, controlling output terminals based on the
status of RS-485 corresponding data bits. The RS-485 and digital output port
mapping table is as follows:
Termi | Paramete Attri | Index
51 RS485 control output nal I setting bute
RLY1 F6-00=51 RW 2640 data bit0
RLY2 | F6-01=51 | RW 2640 data bitl
DO1 F6-02=51 | RW 2640 data bit3
DO2 F6-03=51 | RW 2640 data bit4
Communication card control output, controls output terminals based on the
status of the corresponding data bits of the communication card. The
mapping table for the communication card and digital output ports is as
follows:
Communication card Termi | Paramete Attri Index
52 control output nal I setting bute
RLY1 F6-00=52 | RW 2640 data bit0
RLY2 | F6-01=52 | RW 2640 data bitl
DO1 F6-02=52 | RW 2640 data bit3
DO2 F6-03=52 | RW 2640 data bit4

66 STO fault ;Ztl}‘e/r; any type of STO fault occurs in the inverter, the terminal output is
The inverter's multi-function output terminal operates when the analog input
is between the high threshold and low threshold. Parameter F6-05 selects the

Analog input analog input channel AIl, AI2, or Al3 to be c'ompared Parameter F6-06 sets

67 threshold reached the high threshold for analog input comparison (defaqlt 50%). Parameter

output F6-07 sets the low threshold for analog input comparison (default 10%).

When the analog input > Parameter F6-06, the multi-function output terminal
operates; When the analog input < Parameter F6-07, the multi-function
output terminal stops output.
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68 STO normal Wher} any type of STO fault occurs in the inverter, this terminal output is
invalid.
69 Maximum roll | When using tension control mode, this terminal output is valid when the roll
diameter reached diameter reaches parameter FB-26.
20 Reach empty roll | When using tension control mode, this terminal output is valid when the roll
diameter diameter reaches parameter FB-27.
When using tension control mode, if the enable belt break detection is active,
7 Belt break indication the line speed exceeds parameter FB-45, the roll diameter error exceeds
parameter FB-46, and the time exceeds parameter FB-47, a belt break occurs,
and this terminal output is valid.
When using tension control mode, if the difference between the tension PID
setpoint and the tension PID feedback value exceeds the PID feedback error
7 Tension PID feedback | level (parameter FB-48), and the error time exceeds the PID feedback error
deviation fault detection time (parameter FB-49), a PID feedback error anomaly (refer to
PID feedback error handling (parameter FB-50)) occurs, and this terminal
output is valid.
When the inverter detects an over-torque event (over-torque detection
73 Over-torque 3 threshold H3-06, over-torque judgment delay H3-07), this terminal output is
valid.
When the inverter detects an over-torque event (over-torque detection
74 Over-torque 4 threshold H3-11, over-torque judgment delay H3-12), this terminal output is
valid.
[ F6-04 | DO Terminal Valid Logic | Range: 0000H~FFFFH [ Factory value: 0 |

This function code can be used to set different DO terminal effective logic levels. The table below
lists the effective logic control bits for each DO terminal. If the corresponding control bit is 0, the
effective logic level remains unchanged; if the corresponding control bit is 1, the effective level will be
inverted.As shown in Table 2-17.

Table 2-17 Effective Logic Control Bits for DO Terminals
Bit4 | Bit4 Bit 2 Bit 1 Bit 0

DO2 | DOl Reserved | RLY2 | RLY1

F6-05 | Source of DO Output AI | Range: 0~4 Factory value: 0

F6-05 Source of Al for DO Output
0: AIl

1: A2

2:AI3

3: Expansion Card Terminal AI10
4: Expansion Card Terminal AIl1

F6-06 DO Output AI Upper Limit Value Range: -100.00%~100.00% Factory Value: 50.00%

F6-07 DO Output AI Lower Limit Value Range: -100.00%~100.00% Factory Value: 10.00%

When the multi-function digital output terminal (F6-00~F6-03) is configured as 67 (analog input
threshold reached output), the corresponding multi-function digital output status is valid when the
analog input signal exceeds F6-06; if the analog input signal is less than F6-07, the corresponding
multi-function digital output status is invalid. Note that the setting value of F6-06 should be greater than
the setting value of F6-07.

F6-08 | DO Action Frequency | Range: 0.00Hz~599.00Hz | Factory Value: 0.00Hz |

F6-08 DO Action Frequency

When the actual output frequency of the inverter is greater than the DO action frequency (F6-08),
if the output terminal function is set to 29, this terminal output is valid. When the actual output
frequency of the inverter is less than the DO action frequency (F6-08), if the output terminal function is
set to 30, this terminal output is valid.

F6-09 | Motor Zero Speed Judgment Threshold | Range: Orpm~65535rpm | Factory Value: Orpm |

This parameter defines the motor zero-speed judgment threshold. When the motor speed is below
this parameter setting, the multi-function output terminal set to 43 will output effectively, motor
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zero-speed judgment function as shown in Figure 2-28.

A
Khide s

Mox=43

Sl

Figure 2-28 Motor Zero-Speed JudgmentFunction

When parameter F0-04 is set to open-loop control mode, estimated speed calculation is used;
When parameter F0-04 is set to closed-loop control mode, actual feedback speed calculation is used,
and an encoder must be installed on the motor to provide actual speed feedback, along with a PG card
or MI pulse input terminal. With the installation of a PG card and an encoder on the motor for feedback,
zero-speed control accuracy can be improved.

F6-13

AO1 Signal Type Selection

Range: 0~1

Factory value: 0

F6-14

AO1 output function selection

Range: 0~23

Factory value: 0

F6-13 AO1 signal type selection

0: 0-10V Output Selection
1: 0-20mA Output Selection
F6-14 AO1 output function selection

Output function selection is shown in Table2-18.

Table 2-18 AO output function selection

Vifl:e Function Description

0 Output frequency The maximumfrequency parameterF4-02 is 100%.

1 Frequency command The maximumfrequency parameterF4-02 is 100%.

2 %Z;i;zg;r?gg)g The maximumfrequency parameterF4-02 is 100%.

3 Output current (RMS) Rated at 2.5 times the inverter's rated current as 100%.

4 Output voltage Rated at 2 times the motor's rated voltage as 100%.

5 DC Bus Voltage Rated at 900V as 100%.

6 power factor Rated at £1.000 as 100%.

7 Power Rated at 2 times the inverter's rated power as 100%.

8 Output torque Rated at 2 times the rated torque as 100%

9 All percentage (0 ~ 10V)/(0 ~ 20mA) corresponds to 0 ~ 100%.

10 Al2 percentage (0 ~ 10V)/(0 ~ 20mA) corresponds to 0 ~ 100%.

11 Al3 percentage (0 ~ 10V)/(0 ~ 20mA) corresponds to 0 ~ 100%.

12 Ig current command Rated at 2.5 times the inverter's rated current as 100%.

13 Iq current feedback Rated at 2.5 times the inverter's rated current as 100%.

14 Id current command Rated at 2.5 times the inverter's rated current as 100%.

15 Id current feedback Rated at 2.5 times the inverter's rated current as 100%.

16 Vq voltage command With 600V as 100% .

17 Vd voltage command With 600V as 100% .

18 Torque command With rated torque as 100% .

19 LG22 e iy The maximumfrequency parameterF4-02 is 100%.

command

Provided for CANopen communication analog output, terminalAO1

20 (© /A7 el e corresponds t(? index 0x2026,' sub-index OxAl, terrpinalAOZ
corresponds to index 0x2026, sub-index 0xA2, extended terminalAO10
corresponds to address 2026-AB, extended terminalAO11 corresponds
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to address 2026-AC.

Provided for RS-485 communication analog output, terminalAO1
corresponds to address 26A0H, terminalAO2 corresponds to address
26A1H, extended terminalAO10 corresponds to address 26AAH,
extended terminalAO11 corresponds to address 26ABH.

Provided for communication card analog output, terminalAO1
9 Communication card corresponds to address 26A0H, terminalAO2 corresponds to address
analog output 26A1H, extended terminalAO10 corresponds to address 26AAH,
extended terminalAO11 corresponds to address 26ABH.

The output voltage ratio can be set by parameters F6-18 (corresponding
23 Fixed voltage output to AO1) and F6-25 (corresponding to AO2), parameter settings 0.00 ~
100.00% correspond to AO output 0 ~ 10V.

21 RS485 analog output

[ F6-15 | AO1 output gain | Range: 0.0~500.0% | Factory value: 100.0% |
This parameter is used to adjust the amplitude of the output signal from the multifunctional analog
output terminalproportionally.
| Fo6-16 | AOLI reverse enable | Range: 0~2 | Factory value: 0 |
0: Output Absolute Value
1: Reverse Output 0V/0mA, Forward Output (0~10V)/(0~20mA)
2: Reverse Output (5~0V)/(10~0mA), Forward Output (5~10V)/(10~20mA)

10V (20mA) i
10V (20mA)
< 0V (20nA) e < >
/ (20mA) g5 2 J0V0m) g SV (T0mA) g
// //
/ /
/ /
/ /
‘ ‘/
0 4% {7 1: U IE(E 2: 40 Bl
Figure 2-29 AO Reverse Enable
[ F6-17 | AO1 Output Bias | Range: -100.00%~100.00% | Factory Value: 0.00 |

For example, using output frequency:

0 ~ 10V: ((Output Frequency/F4-02) * F6-15 + F6-17) * 10V

0 ~ 20mA: ((Output Frequency/F4-02) * F6-15 + F6-17) * 20mA

This parameter sets the voltage or current value corresponding to the 0 point of the analog output.
Fo6-18 | AO1 Output Fixed Value | Range: 0.00~100.00% | Factory Value: 0.00 |

This parameter is used to set the percentage of fixed analog output, requiring setting
the multi—function analog output to fixed voltage output (F6-14 = 23), the actual analog
output terminal voltage or current value = F6-18 * 10V or 20mA.
F6-19 | AOl Filter Time | Range: 0.00~20.00 seconds | Factory value: 0.01 second |

The inverter software uses a digital low-pass filter to remove noise signals contained in the analog
output signal from the control terminal. This parameter is used to set the time constant of the digital
low-pass filter.
F6-20 AO?2 Signal Type Selection Range: 0~1 Factory value: 0
F6-21 AO2 Output Function Selection Range: 0~23 Factory value: 0

F6-20 AO2 Signal Type Selection

0: 0-10V Output Selection

1: 0-20mA Output Selection
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F6-21 AO2 Output Function Selection
Refer to F6-14.

F6-22 | AO2 Output Gain | Range: 0.0~500.0% | Factory value: 100.0%

This parameter is used to adjust the amplitude of the output signal from the multifunctional analog
output terminalproportionally.

F6-23 | AO2 Reverse Enable | Range: 0~2 | Factory value: 0

0: Output absolute value;
1: Reverse output 0V/0mA, forward output (0~10V)/(0~20mA);
2: Reverse output (5~0V)/(10~0mA), forward output (5~10V)/(10~20mA).

F6-24 | AO2 Output Bias | Range: -100.00%~100.00% | Factory Value: 0.00

For example, using output frequency:

0 ~ 10V : ((Output frequency/F4-02) * F6-22) + F6-24) * 10V

0 ~ 20mA : ((output frequency / F4-02) * F6-22 + F6-24) * 20mA

This parameter sets the voltage or current value corresponding to the 0 point of the analog output.

F6-25 | AO2 Output Fixed Value | Range: 0.00~100.00% | Factory Value: 0.00

This parameterisused to set the percentage of fixed analog output, requiring the
multi—function analog output to be set as a fixed voltage output (F6-21 = 23), the actual
analog output terminalvoltage or current value= F6-25 * 10V or 20mA.

F6-26 | AO2 Filter Time | Range: 0.00~20.00 seconds | Factory value: 0.01 second

The inverter software filters out noise signals contained in the analog signals
output from the control terminals through a digital low-pass filter; this parameter is
used to set the time constant of the digital low-pass filter.

F6-27 Frequency Reach 1 Detection Value Range: 0.00Hz~599.00Hz Factory Value: 50.00Hz
F6-28 Frequency Reach 1 Amplitude Range: 0.00Hz~599.00Hz Factory setting: 2.00Hz
F6-29 Frequency reaches 2 detection value Range: 0.00Hz~599.00Hz Factory Value: 50.00Hz
F6-30 Frequency reaches 2 amplitude Range: 0.00Hz~599.00Hz Factory setting: 2.00Hz

Two DO output frequency thresholds can be set, including frequency reach 1 detection value
(F6-27) and frequency reach 2 detection value (F6-29). Two DO output frequency judgment width
thresholds can be set, including frequency arrival 1 amplitude (F6-28) and frequency arrival 2 amplitude
(F6-30). When the inverter output speed (frequency) reaches within the set DO output frequency
threshold range, the corresponding multi-function output terminal will output effectively if it is set to 3
or 4 (parameters F6-00, F6-01, F6-02, F6-03).

2.8 F7 Group Auxiliary Functions and Keyboard Display

F7-00 JOG frequency setting Range: 0.00~599.00Hz Factory Value: 6.00Hz
F7-01 JOG acceleration time Range: 0.00~600.00 seconds Factory Value: 10.00 seconds
F7-02 JOG deceleration time Range: 0.00~600.00 seconds Factory Value: 10.00 seconds

The above parameters are used to set the jogging operation frequency, the time to accelerate from
0.00Hz to the jogging operation frequency, and the time to decelerate from the jogging operation
frequency t00.00Hz. During jogging operation, when a jogging command is received, the inverter
controls the motor to accelerate to the jog frequency according to the jogging acceleration time. When
the jogging command is removed, depending on the different stop methods, the motor decelerates and
stops according to the jogging deceleration time or adopts other stopping methods.

F7-0 L Range: 0.00 ~ 600.00 seconds or 0.0 ~ 6000.0 | Factory value: Model
acceleration time 2 /

3 seconds determined

F7-0 L Range: 0.00 ~ 600.00 seconds or 0.0 ~ 6000.0 | Factory value: Model
deceleration time 2 /

4 seconds determined

F7-0 e 711 Range: 0.00 ~ 600.00 seconds or 0.0 ~ 6000.0 | Factory value: Model
acceleration time 3 .

D) seconds determined

F7-0 L Range: 0.00 ~ 600.00 seconds or 0.0 ~ 6000.0 | Factory value: Model
deceleration time 3 .

6 seconds determined

F7-0 e 711 Range: 0.00 ~ 600.00 seconds or 0.0 ~ 6000.0 | Factory value: Model
acceleration time 4 .

7 seconds determined
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F7-0 Deceleration Time | Range: 0.00 ~ 600.00 seconds or 0.0 ~ 6000.0 | Factory value: Model
8 4 seconds determined
For details on function codes F7-03 to F7-08, please refer to FO-13 and F0-14.

F7-09 Jump Frequency 1 Upper Limit Range: 0.00~599.00Hz Factory Value: 0.00
F7-10 Jump Frequency 1 Lower Limit Range: 0.00~599.00Hz Factory Value: 0.00
F7-11 Jump Frequency 2 Upper Limit Range: 0.00~599.00Hz Factory Value: 0.00
F7-12 Jump Frequency 2 Lower Limit Range: 0.00~599.00Hz Factory Value: 0.00
F7-13 Jump Frequency 3 Upper Limit Range: 0.00~599.00Hz Factory Value: 0.00
F7-14 Jump frequency 3 lower limit Range: 0.00~599.00Hz Factory Value: 0.00
F7-15 Jump frequency 4 upper limit Range: 0.00~599.00Hz Factory Value: 0.00
F7-16 Jump frequency 4 lower limit Range: 0.00~599.00Hz Factory Value: 0.00

Whenthemotorworks near the mechanical resonance point of the load, it may cause mechanical
resonance of the load, thereby reducing control performance, and in severe cases, it may damage the
load. To avoid resonance, the skip frequency function can be used to make the motor bypass mechanical
resonance points. When the set frequency is within the skip frequency range, the actual operating
frequency will runinthe vicinity of the nearest skip frequency boundary. By setting the skip frequency,
the inverter avoids the mechanical resonance points of the load. Skip frequency functionas shown in
Figure 2-30,this inverter can set4 skip frequency points,if two adjacent skip frequencies are set to the
same value, this function does not work at that frequency.
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Figure 2-30 Skip Frequency Points

| F7-17 | Fan control method | Range: 0~4 | Factory value: 4

0: After power-on of the inverter, the fan runs continuously.

1: The fan starts when the inverter is running and stops 1 minute after the inverter stops.

2: The fan operates according to the inverter's operating status; it starts when the inverter is
running and stops when the inverter stops.

3: When the module temperature > 50°C, the fan starts; When module temperature < 40°C and the
inverter stopsoperation, the fan shuts off.

4: The variable frequency operation fan starts, after the inverter stops, if the module temperature is
below 50°C, the fan shuts off.

F7-19 | Keyboard STOP key enable | Range: 0~1 | Factory value: 0

0: The STOP key on the keyboard can only control shutdown when the operation command source
selection parameter FO-05 = 0; in other cases, the STOP key on the keyboard is invalid.

1: Regardless of whether the operation command source selection is 0, the STOP key on the
keyboard can always control the shutdown.

| F7-20 | Startup screen selection | Range: 0~3 | Factory value: 0

0: Set frequency display
1: Output frequency display
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2: User-defined display
3: Qutput current display.

[ F721

| Page display selection | Range: 0~61

Factory Value: 3

: Output current

: PG card feedback frequency

: Motor actual operating frequency
: DC Bus Voltage

: Output voltage

: Power factorangle

: Output power

: Actual motor operating speed
8: Output torque%

9: PG feedback value

10: PID feedback value%

11: AIl %

12: AI2 %

13: AI3 %

14: IGBT temperature

15: Ambient temperature

16: Digital input terminal status
17: Digital output terminal status
18: Multi-speed status

21: Actual motor position

22: Pulse input frequency value
23: Pulse input position

24: Position tracking error

25: Overload count value

26: Ground short-circuit current threshold
27: Bus voltage fluctuation value
30: User physical quantity

31: H page value multiplied by coefficient K
32: Encoder Z phase count

33: Motor pulse count

34: Reserved

35: Speed/torque mode

36: Current carrier frequency

37: Reserved

38: Inverter status

39: Output torque Nt-m

40: Torque command

41: kWh

42: PID target value

43: PID compensation

44: PID output frequency

45: Reserved

46: Auxiliary frequency

47: Main frequency

48: Set frequency display

49: Reserved

50: Reserved

51: PMVVC torque compensation amount
54: Reserved

55: Current roll diameter

56: Current line speed

57: Tension reference value

59: U phase current AD value

N N N
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60: V phase current AD value
61: W phase current AD value

F7-23 | FM terminal function selection Range: 0~10 Factory value: 0

0: Operating frequency
1: Set frequency

2: Output current

3: Output voltage

4: Output power

5: All value

6: Al2 value

7: AI3 value

8: Output torque absolute value
9: Motor speed

10: Bus voltage

F7-24 FMP Output Maximum Frequency Range: 1.00%~100.00% Factory Value: 50.00%
F7-26 Cumulative Start-up Times Range: 0~65535 Factory value: 0
F7-27 Cumulative Start-up Days Range: 0~65535 Factory value: 0
F7-28 Cumulative Operating Minutes Range: 0~1439 Factory value: 0
F7-29 Cumulative Operating Days Range: 0~65535 Factory value: 0
F7-30 Cumulative Running Minutes Range: 0~65535 Factory value: 0

The above parameters are used to display the accumulated start-up and operation information of
the inverter.

F7-31 Motor Running Time Range: 0~1439 min Factory setting: 0 min
F7-32 Motor Running Days Range: 0~65535 Factory value: 0

The above parameters are used to display the accumulated running time of the motor.
F7-33 Password Input Range: 0~65535 Factory value: 0
F7-34 Password Setting Range: 0~65535 Factory value: 0

F7-34 supports user-defined password for keyboard lock. After setting, the keyboard is locked and
other parameters cannot be modified. To unlock, enter the corresponding password in F7-33.

F7-35 Automatic Energy Saving Setting Range: 0~1 Factory value: 0

F7-36 Energy Saving Gain Range: 10~1000 Factory Value: 100

Using the inverter to drive the motor, one important goal is energy saving. Under the same torque
output conditions, the voltage and current output by the inverter can vary, and different conditions
correspond to different output powers of the inverter. If a combination of voltage and current can be
chosen to reduce the output power of the inverter, the goal of energy saving is achieved.

The inverter, while running,real-time calculates the output power, adjusts the output voltage based
on the output power, to make the output power reach the minimum value or maintain near the minimum
value. The entire processisperformedwithout externalintervention, can be carried outautomatically,
hence it is called the“automatic energy saving” function. To ensure that the acceleration and
deceleration performance is not affected by the automatic energy saving function, during acceleration
and deceleration, the automatic energy saving function is turned off, and only during steady-speed
operation will it beactivated.

F7-37 | Automatic Voltage Regulation | Range: 0~4 | Factory value: 0

When the bus voltage changes, the output voltage may also change, which could affect the motor
control performance. Bus voltage compensation function (Automatic Voltage Regulation function, AVR)
can compensate for output voltage variations caused by bus voltage changes, making motor control
performance more stable.

0: Enable AVR Function

When the AVR function is enabled, the inverter calculates the output voltage based on the bus
voltage, so the output voltage will not fluctuate with the bus voltage.

1: Disable AVR Function

When the AVR function is disabled, the inverter does not calculate the output voltage based on the
bus voltage, causing the output voltage to fluctuate with the bus voltage, which in turn leads to
fluctuations in motor current.

2: Disable AVR During Deceleration
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The AVR function is disabled during deceleration but enabled in other states. Disabling the AVR
function during deceleration can shorten the deceleration time.

F7-42 | Output Phase Sequence Switching | Range: 0~1 | Factory value: 0

0: Output according to the command direction.

1: Output frequency opposite to the command direction; forward rotation changes to reverse, and
reverse changes to forward.

Note: The output phase sequence switching and forward/reverse prohibition selection can be used
together. However, if the prohibited rotation direction set for operation is the same as the direction after
phase sequence switching, the output phase sequence switching function will not be realized.

| F7-46 | CANopen Quick Stop Time | Range: 0.00~600.00 s | Factory setting: 1.00 s |
This parameter is used to set the CANopen quick stop time.
[ F7-54 | W-hrs | Range: 0.0~6553.5 | Factory Value: 0.0 |
This parameter is used to display the accumulated energy output by the inverter.
F7-57 Software Version (H) Range: 0.00~655.35 Factory value: Model determined
F7-58 Software Version (L) Range: 0.00~655.35 Factory value: Model determined
F7-59 | Software Release Date Range: 0~65535 Factory value: Model determined

The above parameters are used to display the software version and release date information of the
inverter.

F7-61 | Enhanced Parameter Display Selection | Range: 0~1 | Factory value: 1

0: Display only 18 function parameter groups, i.e., FO-FF groups, U0-U1 groups.
1: Default display of 31 function parameter groups, i.e., FO~FF groups, U0~U1 groups, HO~H3
groups, LO~L8 groups.

F7-62 High Four Bits of Serial Code Range: 0~65535 Factory value:\
F7-63 Low Three Bits of Serial Code Range: 0~65535 Factory value:\
| F7-64 | Language Setting | Range: 0~1 | Factory value: 0 |

In actual use, after modifying the language via the keyboard or host computer, it will be saved in
this function code for easy recall of the last user-set language type after power loss.

0: Simplified Chinese

1: English

F7-65 | Page Display Selection 2 | Range: 0~64 | Factory Value: 2

Page display selection 2 functions similar to F7-21, supporting only LED keyboards.

2.9 F8 Group Communication Parameters

F8-00 | Baud Rate Setting | Range: 4.8kbps~115.2kbps | Factory value: 115.2kbps

This parameter configures the baud rate for Modbus communication on the inverter's RS485
terminal. This parameter can only be set to one of the following values; otherwise, it will be forced to
9.6 kbps.

Setting range:
4.8: 4800 bps
9.6: 9600 bps

19.2: 19200 bps
38.4: 38400 bps
57.6: 57600 bps
115.2: 115200 bps

| F8-01 | Communication Data Format | Range: 1~17 | Factory value: 12

This parameter configures the data format for Modbus communication on the inverter's RS485
terminal.

0: 7,N,1 for ASCII

1: 7,N,2 for ASCII

2:7,E,1 for ASCII

3:7,0,1 for ASCII
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4:7,E,2 for ASCIT
5:7,0,2 for ASCII
6: 8,N,1 for ASCII
7: 8,N,2 for ASCII
8: 8,E,1 for ASCII
9: 8,0,1 for ASCII
10: 8,E,2 for ASCII
11:8,0,2 for ASCII
12:8,N,1 for RTU
13:8,N,2 for RTU
14:8,E,1 for RTU
15:8,0,1 for RTU
16:8,E,2 for RTU
17:8,0,2 for RTU

F8-02 | Communication Address | Range: 1~254 | Factory value: 1

This parameter sets the address of the inverter as a slave during Modbus communication on the
RS485 terminal.

F8-03 | Response Delay | Range: 0.0ms~200.0ms | Factory value: 2.0ms

This parameter sets the response delay time for Modbus communication on the inverter's RS485
terminal, generally no change is required.

F8-04 | Communication timeout time | Range: 0.0s~100.0s | Factory Value: 0.0s

This parameter sets the Modbus communication timeout time for the inverter's RS485 terminal;
generally, it does not need to be changed.

F8-05 | Communication error handling | Range: 0~3 | Factory Value: 3

This parameter sets the handling method after the Modbus communication timeout for the
inverter's RS485 terminal.

0: Warning and continue running

1: Warning and decelerate to stop

2: Warning and free stop

3: No warning

F8-06 | Communication given frequency | Range: 0.00Hz~599.00Hz | Factory Value: 0.00Hz

This parameter is read-only and displays the set frequency under Modbus communication for the
inverter's RS485 terminal.

F8-07 | Communication decoding method | Range: 0~1 | Factory value: 1

Read/Write Permission: User Setting
Valid Range: 0: Use Decoding Method 1 (20xx)
1: Use Decoding Method 2 (60xx)

Table 2-19
Communication Decoding . .
Methods Decoding Method 1 (20xx) Decoding Method 2 (60xx)
Digital No effect, control source: Digital Operator button control
Operator
Extemal No effect, control: controlled by external terminals
Control terminals
Source RS-485 Reference address area is 2000h~20FFh Reference address area is 6000h~60FFh
CANopen Reference address area is | Reference address area is
P 2020-01h~2020-FFh 2060-01h~2060-FFh
CC:r:inmumcatlon Reference address area is 2000h~20FFh Reference address area is 6000h~60FFh
| F8-09 | Communication Card Type | Range: 0~12 Factory value: 0
Read/write permission: User read-only
Valid range:
2: PROFIBUS-DP
3: CANopen

5: EtherNet/IP
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6: EtherCAT
12: PROFINET
| F8-10 | Communication Card Version | Range: 0.0~6553.5 | Factory value: 0.0

Read/write permission: User read-only
Valid range: After module card connection, firmware version number is automatically written

| F8-11 | Communication Card Address | Range: 0~65535 | Factory value: 0

Read/Write Permission: User Setting
Valid range: PROFIBUS-DP: 1~125
EtherCAT: 1~65535

| F8-14 | CANopen Node Address | Range: 0~127 | Factory value: 0

Read/Write Permission: User Setting
Valid range: 0: Off ;1~127

| F8-15 | CAN Bus Communication Speed | Range: 0~5 | Factory value: 0

Read/Write Permission: User Setting
Valid range:

0: 1 Mbps

1: 500 Kbps

2: 250 Kbps

3: 125 Kbps

4: 100 Kbps

5: 50 Kbps

| F8-18 | CANopen warning record | Range: 0~65535 | Factory value: 0

Read/write permission: User read-only

Valid range:

bit 0: CANopen software disconnection 1 (CANopen Guarding Time out)

bit 1: CANopen software disconnection 2 (CANopen Heartbeat Time out)

bit 3: CANopen SDO transmission timeout warning (CANopen SDO Time out)

bit 4: CANopen SDO receive buffer overflow warning (CANopen SDO buffer overflow)
bit 5: CANopen hardware disconnection warning (Can Bus Off)

bit 6: CANopen format error warning (Error protocol of CANopen)

| F8-19 | CiA402 protocol selection | Range: 0~1 | Factory value: 0

Read/Write Permission: User Setting

Valid range:

0: Enable custom communication decoding method (Refer to parameter F8-07 setting)
1: Enable CANopen standard CiA402 specification

| F8-20 | CANopen Communication Status | Range: 0~5 | Factory value: 0

Read/write permission: User read-only
Valid range:

0: Node reset status

1: Communication reset status

2: Reset completion status

3: Pre-operational status

4: Operational status

5: Stop status

| F8-21 | CiA402 operational status | Range: 0~ 14 Factory value: 0
Read/write permission: User read-only
Valid range:

0: Power-on incomplete status
1: Prohibited operation status
2: Pre-excitation status

3: Excitation status

4: Operation allowed status

7: Quick stop action status

13: Error trigger action status
14: Error State
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F8-22 [ CANopen Index Reset [ Range: 0000H~FFFFH [ Factory Value: 65535 |

Read/Write Permission: User Setting

Valid range:

bit 0: When CANopen is reset, reset the value at internal address 20XX to 0
bit 1: When CANopen is reset, reset the value at internal address 264X to 0
bit 2: When CANopen is reset, reset the value at internal address 26AX to 0
bit 3: When CANopen is reset, reset the value at internal address 60XX to 0

F8-26 | Communication Card DHCP Enable | Range: 0~1 | Factory value: 0

Read/Write Permission: User Setting
Valid range:

0: Disable DHCP function, use static IP

1: Enable DHCP function, use dynamic IP

F8-27 Communication Card IP 1 Range: 0~255 Factory value: 0
F8-28 Communication Card IP 2 Range: 0~255 Factory value: 0
F8-29 Communication Card IP 3 Range: 0~255 Factory value: 0
F8-30 Communication Card IP 4 Range: 0~255 Factory value: 0

Read/Write Permission: User Setting
Valid Range: 0~255
Use parameters specific to the EtherNet/IP communication card.

F8-31 Communication Card Subnet Mask 1 | Range: 0~255 Factory value: 0
F8-32 Communication Card Mask 2 Range: 0~255 Factory value: 0
F8-33 Communication Card Mask 3 Range: 0~255 Factory value: 0
F8-34 Communication Card Mask 4 Range: 0~255 Factory value: 0

Read/Write Permission: User Setting
Valid Range: 0~255
Use parameters specific to the EtherNet/IP communication card.

F8-35 Communication Card Gateway 1 | Range: 0~255 Factory value: 0
F8-36 Communication Card Gateway 2 | Range: 0~255 Factory value: 0
F8-37 Communication Card Gateway 3 | Range: 0~255 Factory value: 0
F8-38 Communication Card Gateway 4 | Range: 0~255 Factory value: 0

Read/Write Permission: User Setting
Valid Range: 0~255
Use parameters specific to the EtherNet/IP communication card.

2.10 Group F9 Fault and Protection Parameters

F9-00 [ Protection Control Bit | Range: 000h~FFFFh | Factory value: 000h |

This function code can be used to mask certain fault protections.

When the setting value of this function code is 0200H, it can mask three fault protections: U phase
current detection error (E033), V phase current detection error (E034), and W phase current detection
error (E035).

When the setting value of this function code is 0008H, it can mask low frequency overload fault
(E087), which is generally not recommended as it may damage the inverter.

When the setting value of this function code is 0001H, it can mask high ambient temperature fault
(E017).

F9-01 Motor 1 Overload Selection Range: 0~2 Factory Value: 2

F9-02 Motor 1 Overload Time Range: 30.0~600.0 seconds Factory setting: 60.0 seconds

Function code F9-01 is used to set the overload protection mode.

0: Constant Torque Output Motor

1: Variable Torque Output Motor

2: No Motor Overload Protection

Function code F9-02 is used to set the overload protection time when the motor current reaches
150% of the rated current. By setting an appropriate inverse-time curve, the operating time of Motor 1
under overload conditions can be made less than the set overload protection time for Motor 1, thereby
achieving overload protection for Motor 1 and preventing damage due to overheating. When the
overload time reaches the overload protection time for Motor 1, an overload fault for Motor 1 (E022)
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will be reported. This function is not enabled by default; if it needs to be activated, set F9-01 to 0 or 1.
When F9-01 is 0, the overload protection curve for the motor is shown in Figure 2-31. Here, T
equals the set value of parameter F9-02, and “motor current percentage” refers to the ratio of the
inverter output current to the motor rated current. When the motor fan is independently controlled, this
inverse time curve can be selected. In this case, the fan speed is independent of the motor speed, so the
cooling capacity does not decrease as the motor speed decreases, making the inverse time curve
independent of the motor operating speed.
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Figure 2-31Inverse Time Curvel
When F9-01 is 1, the overload protection curve for Motor 1 is shown in Figure 2-32. Among
them,the “speed coefficient” is a function of motor speed, when the motor speed is greater than the rated
speed, the speed coefficient equals 1, when the motor speed is less than the rated speed, the speed
coefficient=1/(0.4+0.6*motor speed/motor rated speed).
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Figure 2-32Inverse Time Curve2

When the motor uses coaxial cooling (fan connected to the motor shaft), the fan speed is the same
as the motor speed, and a decrease in motor speed will reduce the fan's cooling capacity. In this case, it
is recommended to set F9-01 to 1, the inverse time curve will be adjusted according to the motor speed,
the motor overload capability will decrease with the reduction in speed, preventing overheating due to
reduced fan cooling capacity. When the motor speed is zero, the fan stops rotating, at this time the speed
factor is 2.5, the corresponding overload curve is shown in Fig.2-33. From Fig. 2-33it can be seen that
when the current reaches 60% of the motor's rated current, the motor will report an overload fault after
running for T time.
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Fig. 2-33 Inverse Time Curve3
| F9-03 | Overvoltage Stall Mode | Range: 0~3 | Factory value: 1 |

This function code is used to set the overvoltage stall prevention mode. During motor deceleration,
energy feedback may cause the bus voltage to rise; if the bus voltage becomes too high, it can lead to an
overvoltage fault. By reducing the deceleration ramp, the increase in bus voltage can be suppressed,
thus avoiding shutdown due to overvoltage.

0: Overvoltage Stall Mode 0

If the inverter detects that the bus voltage is higher than the set value of F9-04, the inverter will
stop decelerating (the output frequency remains unchanged) until the bus voltage is lower than the set
value of F9-58, at which point the inverter will continue to decelerate.

1: Overvoltage Stall Mode 1

During the deceleration process, dynamically adjust the speed curve to prevent overvoltage faults
due to excessively high bus voltage.

2: Overvoltage Stall Mode2

During the deceleration process, dynamicallyaccurately and quicklyadjust the speed curve to
prevent overvoltage faults due to excessively high bus voltage.

3: Overvoltage Stall Mode3

During deceleration, it is mainly used due to energy feedback, whichcauses overvoltage faults due
to excessive bus voltage.

It should be noted that when the overvoltage stall prevention function is activated, the inverter's
deceleration time will be longer than the set time. If automatic adjustment of the deceleration time is not
allowed, this function needs to be disabled. To prevent overvoltage, the following measures can be
taken:

1. Appropriately increase the deceleration time;

2. Install a braking resistor to dissipate the motor's feedback energy.

| F9-04 | overvoltage stall threshold | Range: 0.0~900.0V | Factory setting: 760.0V

This function code is used to set the overvoltage stall threshold. When the set value is 0.0, the
overvoltage stall prevention function is disabled. When the inverter is equipped with a braking unit and
connected to a braking resistor, it is recommended to use this setting. When the set value is not 0.0, the
overvoltage stall prevention function is effective. This parameter can be set according to the power
supply and load conditions; if set too low, it may extend the deceleration time. If the set value exceeds
the overvoltage protection point, the overvoltage stall prevention function is considered to be turned off.

| F9-07 | maximum current limit | Range: 0~250% | Factory value: 150% |
This function code is used to set the maximum current output of the inverter, which, together with

the settings of function codes F3-23 ~F3-26, determines the output current limit of the inverter. The

unit is %, based on the rated current of the inverter.

F9-08 Acceleration OC Stall Threshold Range: 0%~200% Factory value: 180%

F9-09 Overcurrent Stall Limit Threshold Range: 0%~100% Factory setting: 100%
Generally speaking, the faster the acceleration, the greater the torque current required. If the
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acceleration is too fast, it may lead to excessive motor current. To protect the motor and inverter, it is
necessary to limit the current. The overcurrent prevention function during acceleration can prevent
overcurrent situations caused by excessively fast acceleration. The principle of the overcurrent
prevention function during acceleration is not complicated. When the current exceeds the set value, the
inverter stops accelerating. Once the current drops below the set value, the inverter resumes acceleration,

as shown in Figure2-34.
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Figure 2-34 Overcurrent Stall Process

F9-08 Overcurrent Stall Threshold During Acceleration

This function code is used to set the overcurrent stall prevention threshold during acceleration,
with the unit being %, based on the rated current of the inverter. When the inverter accelerates, if the
output current exceeds the value set by F9-08, the inverter will stop accelerating. When the current falls
below the value set by F9-08, the inverter resumes acceleration to the set frequency.

F9-09 Overcurrent Stall Limit Threshold

This function code is used to set the overcurrent stall prevention threshold during acceleration
when weakening the magnetic field. When the motor operating frequency is greater than the rated
frequency, the overcurrent stall prevention threshold during acceleration equals the value set by F9-08
multiplied by the value set by F9-09. For example: If F9-08 = 150%, and F9-09 = 80%, when the motor
operating frequency is greater than the motor's rated frequency, the overcurrent stall prevention
threshold during acceleration is: F9-08 set value x F9-09 set value = 150% x 80% = 120%.
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Figure 2-35 Overcurrent Stall Prevention Threshold During Acceleration with Flux Weakening
It is important to note that when the overcurrent stall prevention function activates during
acceleration, the inverter's acceleration time will be longer than the set time.

F9-10 | Running OC Stall Threshold Range: 0~200% Factory value: 180%

F9-11 | Constant Speed OC Acceleration/Deceleration Selection | Range: 0~5 Factory value: 0

The above two function codes are used to set the overcurrent stall prevention function during
operation. Generally speaking, the larger the motor load, the greater the motor current. If the motor load
is too large, it can lead to excessive motor current. If the motor load exceeds the motor's capacity, it may
even result in loss of control. The overcurrent stall prevention function during operation can prevent the
aforementioned issues of excessive current or loss of control. The principle of the overcurrent stall
prevention function during operation is shown in Figure2-36. When the motor current exceeds the set
value, the inverter begins to decelerate until the current drops below the allowable value, at which point
the motor reaccelerates to the set frequency.

ZHF9-10 0 2 o
J/éﬁEF'OCS'i —— P10 E1E
BRME = A————— T T T T T

——————————————————— Y SHF-10%
e B
A9 5%

B T i)
iR |

®— iR

1]
Figure 2-36 Overcurrent Stall Prevention Function During Operation

F9-10 Overcurrent Stall Threshold During Operation

This function code is used to set the overcurrent stall prevention threshold during operation, with
the unit being %, based on the rated current of the inverter. When the inverter is running, if the output
current exceeds the F9-10 setting, the inverter will decelerate according to the acceleration/deceleration
time selected by F9-11 to prevent motor stall. When the output current falls below 95% of the F9-10
setting, the inverter will reaccelerate to the set frequency according to the acceleration/deceleration time
selected by parameter F9-11.

F9-11 Constant Speed OC Acceleration/Deceleration Selection

This function code is used forconstant speedoperation overcurrentacceleration/deceleration
selection

0: System Acceleration/Deceleration Time

1: First acceleration/deceleration time (FO-13 FO0-14)

2: Second acceleration/deceleration time (F7-03 F7-04)

3: Third acceleration/deceleration time (F7-05 F7-06)

4: Fourth acceleration/deceleration time (F7-07 F7-08)

5: Automatic Acceleration/Deceleration Time

F9-12 Input Phase Loss Action Selection Range: 0~1 Factory value: 0
F9-13 Input Phase Loss Filter Time Range: 0.00~600.00 seconds Factory Value: 0.20 seconds
F9-14 Input Phase Loss Voltage Threshold Range: 0.0~320.0V Factory setting: 60.0V

When the power supply is not correctly connected to the inverter, or when there is an abnormality
in the power supply, an input phase loss fault may occur. When an input phase loss occurs, the inverter
bus voltage may fluctuate significantly, causing fluctuations in motor torque or speed, and also affecting
the lifespan of the bus capacitor. The input phase loss detection function can detect whether an input
phase loss fault has occurred and take protective measures in time.
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F9-12 Input Phase Loss Action Selection

This function code is used to set the inverter's action when a phase loss occurs on the input side.

0: Warning and decelerate to stop

1: Warning and free stop

F9-13 Input Phase Loss Filter Time

This function code is used to set the low-pass filter time required for phase loss detection, which
generally does not need to be modified.

F9-14 Input Phase Loss Voltage Threshold

This function code is used to set the voltage threshold required for phase loss detection, which
generally does not need to be modified.

15:9-1 Output Phase Loss Action Selection Range: 0~3 Factory Value: 3

F9-1 Output Phase Loss Detection Time Range: 0.000 ~ 65.535 | Factory Value: According to
6 seconds model

F9-1 Output  Phase  Loss  Current . - 3 Factory Value: According to
7 Threshold e e model

7.5kw and aboveOutput phase loss detection timeis 0.500; 5.5kW and belowOutput phase loss
detection timeis 0.100.

7.5kW and aboveOutput phase loss current thresholdis 2.00; 5.5kW and belowOutput phase loss
current thresholdis 6.00.

F9-18 | Output Phase Loss Braking Time | Range: 0.000~65.535 seconds | Factory setting: 0.000 seconds

When there is an abnormal connection between the motor and the inverter, output phase loss may
occur. During output phase loss, the current in the disconnected phase of the motor is zero. To maintain
motor operation, the current in the remaining phases will increase, and at the same time, speed and
torque will experience significant fluctuations, which may cause damage to the motor and inverter.
Output phase loss detection can identify motor phase loss conditions and take appropriate actions.

F9-15 Output Phase Loss Action Selection

This function code is used to set the inverter's action when output phase loss occurs.

0: Warning and continue running

1: Warning and decelerate to stop

2: Warning and free stop

3: No warning

F9-16 Output Phase Loss Detection Time

This function code is used to set the output phase loss detection time during operation, which
generally does not need to be modified.

F9-17 Output Phase Loss Current Threshold

This function code is used to set the output phase loss current detection threshold, which generally
does not need to be modified.

F9-18 Output Phase Loss Braking Time

This function code is used for output phase loss judgment at startup. If the set value is not zero,
output phase loss judgment will be performed immediately upon startup.

The following will introduce four scenarios.

Example 1: F9-18 = 0, no pre-operation output phase loss detection. As shown in Figure
2-37,inverter operation, if anyphase output current is less than the threshold set by F9-17 and exceeds
the time set by F9-16, the inverter will begin to execute the action set by F9-15.
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Figure 2-37 F9-18=0
Example 2: The inverter is in a stopstate,F9-18 = 0 and F1-09 # 0. As shown in Figure 2-38, when
starting, DC braking is performed according to the settings of F1-08 and F1-09,during which phase loss
detection is not performed. After DC braking is completed, the inverter begins to operate and performs
phase loss detection according to method1.
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Figure 2-38 F9-18 = 0 and F1-09 # 0

Example 3: The inverter is in a stopstate,F9-18 # 0 and F1-09 # 0. During startup, DC braking is
performed according to the time set in F9-18, followed by DC braking according to the time set in
F1-09. Within the time set in F9-18, the DC braking currentsizeis20 times the value set in F9-57; Within
the time set in F1-09, the DC braking currentsizeisthe value set in F1-08. Total DC braking time = the
value set in F9-18 + the value set in F1-09.

Example 3-1: F9-18 # 0 and F1-09 # 0 (no output phase loss detected at startup), as shown in
Figure 2-39.
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Figure 2-39 F9-18 # 0 and F1-09 # 0 (No output phase loss detected at startup)

Example 3-2: F9-18 # 0 and F1-09 # 0, output phase loss detected at startup. As shown in Figure
2-40, if an output phase loss occurs within the time set by F9-18, after half of the time set by F9-18 has
passed, the inverter begins to execute the action set by F9-15.
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Figure 2-40 F9-18 # 0 and F1-09 # 0, (Output phase loss detected at startup)
Example 4: The inverter is in a stopped state, F9-18 # 0 and F1-09 = 0, at startup, DC braking is
performed according to the time set by parameter F9-18, with the DC braking current being 20 times the

value set by F9-57.
Example 4-1: F9-18 # 0 and F1-09 = 0 (no output phase loss detected at startup) , as shown in

Figure 2-41.
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Figure 2-41 F9-18 # 0 and F1-09 = 0 (no output phase loss detected at startup)

Example 4-2: F9-18 # 0 and F1-09 = 0, output phase loss detected at startup. As shown in Figure
2-42, if an output phase loss occurs within the time set by F9-18, after half of the time set by F9-18 has
passed, the inverter begins to execute the action set by F9-15.
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Figure 2-42 F9-18 # 0 and F1-09 = 0 (output phase loss detected at startup)

F9-20 Ground Fault Current Threshold Range: 0.0~6553.5% Factory Value: 60.0

F9-21 Ground Fault Filter Time Range: 0.00~655.35 seconds Factory Value: 0.10

When a ground fault occurs, it may lead to excessive motor winding current, motor overheating,
etc., which can severely damage the motor or inverter. Therefore, it is necessary to detect ground faults
and address them promptly when they occur.
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F9-20 Ground Fault Current Threshold

This function code is used to set the ground fault judgment current threshold, measured in %,
based on the inverter's rated current.

F9-21 Ground Fault Filter Time

This function code is used to adjust the low-pass filter time for ground fault detection current,
which generally does not need to be changed.

The above two function codes can be used to set the ground fault detection function. When the
absolute value of the sum of the three-phase currents exceeds the set value of F9-20, a ground fault is
detected.

F9-22 Low Current Set Threshold Range: 0.0~100.0% Factory Value: 0.0%
F9-23 Low Current Detection Time Range: 0.00~360.00 seconds | Factory Value: 0.00 seconds
F9-24 Low Current Action Method Range: 0~3 Factory value: 0

Low current protection is designed to prevent the inverter or motor from operating
for extended periods at low current levels. Current lower than normal values typically
will not damage the inverter or motor, but may cause system abnormalities due to the
motor’ s inability to deliver the desired torque.

F9-22 Low current set threshold

F9-23 Low current detection time

The above two function codes are used to set the low current detection conditions. F9-22 low
current set threshold is in units of %, based on the rated current of the inverter. When the inverter output
current is less than the F9-22 set value and persists for longer than the time set by F9-23, a low current
fault is detected, and the inverter will determine subsequent actions according to the low current action
method set by F9-24.

F9-24 Low current action method

0: No Function

Low current protection function is disabled, making the low current set threshold (F9-22) and low
current detection time (F9-23) invalid.

1: Fault and Free Stop

When the low current protection condition is met, a low current fault is reported,Free shutdown.

2: Second deceleration stop due to fault

When the low current protection condition is met, a low current fault is reported, and the machine
decelerates and stops according to the second deceleration time.

3: Alarm and continue running

When the low current protection condition is met, a low current warning is issued, but the machine
does not shut down.

F9-25 Excessive slip detection value Range: 0.0~100.0% Factory Value: 0.0%
F9-26 Excessive slip detection time Range: 0.0~10.0 seconds Factory setting: 1.0 second
F9-27 Excessive slip action selection Range: 0~3 Factory value: 0

The slip is the difference between the synchronous speed of an asynchronous motor and the actual
speed of the motor.Generally speaking, the greater the load torque, the greater the slip.

If an excessive slip occurs, it may be due to an overload or other abnormal conditions,
so timely action is required.

F9-25 Excessive Slip Detection Value

F9-26 Excessive Slip Detection Time

The above two function codes are used to set the excessive slip detection conditions. F9-25
Excessive Slip Detection Value is in units of %, based on the motor's rated slip. When the actual slip of
the induction motor exceeds the F9-25 setting value and persists for longer than the time set by F9-26,
an excessive slip fault is detected, and the inverter will take subsequent actions as determined by F9-27
Excessive Slip Action Selection.

F9-27 Excessive slip action selection

0: Warning and continue running

When the over-slip detection condition is met, an over-slip warning is issued, but the machine does
not stop.

1: Fault and decelerate to stop
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When the over-slip detection condition is met, an over-slip fault is reported, and the machine
decelerates to stop.

2: Fault and free stop

When the over-slip detection condition is met, an over-slip fault is reported,Free stop.

3: No warning
Do not perform excessive slip fault detection.

F9-36 Over Torque Selection 1 Range: 0~4 Factory value: 0
F9-37 Over-torque threshold 1 Range: 10~250% Factory setting: 120%
F9-38 Over-torque time 1 Range: 0.1~60.0 seconds Factory setting: 0.1 second

The above function codes are used to set up the over-torque detection feature. The inverter issues a
warning or stops operation when it detects excessive torque, serving to protect the motor and the
inverter.

F9-36 Over-torque selection 1

0: Not Detected

1: Constant Speed Detection Continue Running

When running at constant speed, if Motor 1 experiences over-torque, a warning is issued but
operation continues.

2: Constant Speed Detection Stop Running

When running at constant speed, if Motor 1 experiences over-torque, an over-torque fault is
reported and operation stops.

3: Running Detection Continue Running

During operation, if Motor 1 experiences over-torque, a warning is issued but operation continues.

4: Running Detection Stop Running

During operation, if Motor 1 experiences over-torque, an over-torque fault is reported and
operation stops.

F9-37 Over-torque threshold 1

F9-38 Over-torque time 1

When the inverter output current exceeds F9-37 (unit %, based on the inverter's rated current) and
persists for longer than the set time of F9-38, the inverter will determine subsequent actions according
to F9-36. As shown in Figure 2-43,when F9-36 is 1 or 3, if over-torque is detected, the inverter will
display an over-torque warning, but the inverter will continue to run until the output current is less than
95% of the F9-37 set value, after which the warning will be cleared. As shown in Figure 2-44,when
F9-36 is 2 or 4, if over-torque is detected, the inverter will report an over-torque fault and stop running
until the fault is reset, after which it can resume operation.
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Figure 2-43 Schematic Diagram of Over-torque Detection 1
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Figure 2-44 Schematic Diagram of Over-torque Detection 2
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F9-46 Abnormal Start Count Range: 0~10 Factory value: 0

F9-47 Abnormal Restart Reset Time Range: 0.0~6000.0 seconds Factory Value: 60.0

When an abnormality (overcurrent and overvoltage) occurs, the inverterwillgenerally stop running
until the fault is reset and a run command is received, after which it will restart. The automatic restart
function can automatically clear faults after they occur and control the inverter to restart, achieving
continuous motor operation. After a fault occurs, if the number of automatic restart attempts is not zero,
the inverter fault will be cleared, and a speed search will be performed before controlling the motor to
run to the set frequency. If the number of retries after an abnormality is zero, the fault will not be
cleared, and the inverter will remain in a shutdown state.

F9-46 Abnormal Restart Attempts

This function code is used to set the number of automatic restarts after an abnormality. If set to
zero, the inverter will not automatically restart after an abnormality. When automatically restarting after
an abnormality, the inverter will start according to the settings in F1-02. If the number of abnormalities
exceeds the value set in F9-46, the fault will not automatically reset; it must be manually reset and a
new run command received before operation can continue.

F9-47 Abnormal Restart Reset Time

After an abnormal restart occurs, if no further abnormalities occur within the time set by this
function code, the F9-46 Abnormal Restart Attempts will be reset to the set value.

F9-48 PTC Action Selection Range: 0~3 Factory value: 0

F9-49 PTC Threshold Range: 0.0~100.0% Factory value: 50.0%
F9-50 PT Detection Threshold 1 Range: 0.000~10.000V Factory value: 5.000V
F9-51 PT Detection Threshold 2 Range: 0.000~10.000V Factory value: 7.000V
F9-52 PT protection frequency Range: 0.00~599.00Hz Factory Value: 0.00Hz
F9-53 PT Action Delay Time Range: 0~6000 seconds Factory value: 60 seconds

Example of PT100 wiring and usage:

Connect PT100 between AO1 and GND, short-circuit AO1 and AIl

Step one, F6-13 “AO1 signal type”, select 1 “0-20mA output”

Step two, F6-14 “AO1 output function”, select 23 “fixed voltage output”

Step three, F6-18 “AO1 output fixed value”, can be set to 50.00% (corresponding to 10mA)

Step four, F5-20 “All signal type”, select 0 “0-10V input selection”

Step five, F5-21 “All function selection”, select 11 "Thermistor PT100 value"

Step six, based on the AO1 output current and thermistor resistance value, the voltage drop can be
calculated, then adjust F9-50 “PT detection threshold 1”” and F9-51 “PT detection threshold 2”

By obtaining the motor temperature through sensors, the motor can be protected according to the
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motor temperature. When the motor temperature exceeds a certain value, the motor operation will stop
to prevent overheating damage. Thermistors are typically used to measure motor temperature, common
thermistors include PTC resistors and PT100 resistors.

F9-48 PTC Action Selection

This function code is used to set the inverter action when PTC overheating occurs.

0: Warning and continue running

When motor overheating is detected, a motor overheat warning is issued, and the inverter
continues to run.

1: Fault and decelerate to stop

When motor overheating is detected, a motor overheat fault is issued, and the inverter decelerates
to stop.

2: Fault and free stop

When motor overheating is detected, a motor overheat fault is issued, and the inverter free stops.

3: No warning

Do not perform PTC detection.

F9-49 PTC Threshold

This function code is used to set the PTC overheating detection threshold, the unit is %, and the
reference value is the maximum value of the analog input. When using the PTC overheating detection
function, the corresponding analog input terminal must be set to voltage signal input, and the function
of this analog input terminal is “Thermistor PTC Input”. When the feedback voltage reaches the set
value of F9-49, the inverter will operate according to the method set in F9-48.

F9-50 PT Detection Threshold 1

F9-51 PT Detection Threshold 2

The above two function codes are used to set the PT100 over-temperature detection threshold.

F9-52 PT Protection Frequency

F9-53 PT Action Delay Time

The above two function codes are used to set the inverter's action when a PT100 over-temperature
is detected. When using the PT100 over-temperature detection function, the corresponding analog input
terminal must be set to voltage signal input. The function of this analog input terminal is “Thermistor
PT100 Value”. When the feedback voltage is less than the set value of F9-50, the motor operates
normally; When the feedback voltage is between the set values of F9-50 and F9-51, the inverter will run
to the set frequency of F9-52 after the set time of F9-52. When the feedback voltage exceeds the set
value of F9-51, the inverter will operate according to the method set in F9-48.

F9-54 | STO Lock Function | Range: 0~1 | Factory value: 0

This function code is used to set whether an STO fault is allowed to reset automatically. If F9-54 is
0, after an STO fault is reported, even if the STO signal returns to normal, the STO fault cannot be
cleared; it requires a power-off and power-on cycle for the STO fault to be cleared. If F9-54 is 1, after
an STO fault is reported, if the STO signal returns to normal, the STO fault will be automatically
cleared, and the inverter will return to its normal state.

F9-57 | Output Phase Loss Threshold 2 | Range: 0.00%~100.00% | Factory Value: 2.00%

This function code is used to set the current threshold for phase loss detection during startup. For
details, refer to F9-15~F9-18.

F9-58 | Overvoltage Stall Recovery Threshold | Range: 0.0V~900.0V | Factory Value: 630.0V

This function code is used to set the recovery threshold for overvoltage stall prevention. For details,
refer to F9-03.

2.11 FA Group PID Function
The PID principle block diagram is shown inFigure 2-45:
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Figure 2-45 PID Principle Block Diagram

[ FA-00 | PID Feedback Type Selection | Range: 0~8

Factory value: 0

: No Function

: Negative Feedback Analog Input

: Negative Feedback Pulse No Direction

: Negative Feedback Pulse With Direction
: Positive Feedback Analog Input

: Positive Feedback Pulse No Direction

: Positive Feedback Pulse With Direction

: Negative Feedback Communication Input
: Positive Feedback Communication Input

0NN AW —=O

Positive Feedback: If the feedback value is less than the PID setpoint, the inverter output frequency

decreases
Negative Feedback: If the feedback value is less than the
frequency increases

PID setpoint, the inverter output

| FA-01 | PID Setpoint Source Selection Range: 0~6

Factory value:1

0: Frequency Command

1: Parameter FA-02

2: RS485 Communication

3: Analog Input

4: CANopen

5: Retain

6: Communication Card

This parameter selects the channel for the PID target quantity.
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Factory Value:
50.00%

FA-02 PID Setpoint Range: -100.00%~100.00%

When FA-01 (PID setpoint source) is set to 1, this parameter needs to be configured. This
parameter is a relative value, where 100% corresponds to the maximum feedback value of the
controlled system.

FA-03 | PID Setpoint Change Time | Range: 0.00s~655.35s | Factory Value: 0.00

The time required for the PID setpoint (parameter FA-02) to change from 0.0% to 100.0%. When
the PID setpoint changes, the actual setpoint does not respond immediately but changes linearly over
the given time to prevent sudden changes in the setpoint.

FA-04 | PID Feedback Filter Time | Range: 0.15~300.05 | Factory value: 5.0

Filters the PID feedback value; this parameter helps reduce the impact of disturbances on the
feedback but may degrade the response performance of the closed-loop control process.

Factory Value:

FA-05 Proportional Coefficient 1 Range: 0.00~100.00 88.00

The speed at which the deviation decreases depends on the proportional coefficient; the larger the
proportional coefficient, the faster the deviation decreases. However, an excessively large proportional
coefficient can lead to significant overshoot and oscillation, reducing stability, especially in systems
with large lag. Reducing the proportional coefficient decreases the likelihood of system oscillation but
slows down the response speed. When performing 2ms enhanced PID control (parameter FA-12 = 0),
the number of decimal places for this parameter can be selected by parameter FA-53 bit 1, 0: 1 decimal
place, 1: 2 decimal places.

FA-06 | Integral Time 1 | Range: 0.00s~100.00s | Factory Value: 0.05

This parameter determines the strength of the integral action of the PID controller. The smaller the
integral time, the stronger the integral action, which helps to reduce overshoot, decrease oscillation, and
stabilize the system, but it will slow down the elimination of static error in the system.

FA-07 | Differential Time 1 | Range: 0.00s~1.00s | Factory Value: 0.00

This parameter determines the strength of the rate-of-change adjustment of the PID controller. The
longer the differential time, the greater the adjustment strength. When set appropriately, this parameter
can reduce overshoot and shorten the adjustment time. Differential action amplifies noise interference,
so excessive differential regulation is detrimental to the system's ability to resist interference.
Additionally, when there is no change in the input, the differential action output is zero. Therefore,
differential control is often combined with the other two control laws to form a PD controller or a PID
controller.

FA-08 Proportional Coefficient 2 Range: 0.00~100.00 l;ggtggy VIS
Refer to parameter FA-05; no further details are provided here.
[ FA-09 | mtegral Time 2 | Range: 0.00s~100.00s | Factory value: 0.08 |
Refer to parameter FA-06; no further details are provided here.
| FA-10 | Differential Time 2 | Range: 0.00s~1.00s | Factory Value: 0.00 |
Refer to parameter FA-07; no further details are provided here.
| FA-11 | PID Series/Parallel Selection | Range: 0~1 | Factory value: 1 |

0: Series, traditional PID control structure

1: Parallel, which separates proportional control, integral control, and differential control, allowing
users to adjust P, I, and D controllers separately according to application needs. The parallel type PID is
selected by default.

The block diagram of the PID series control is shown inFigure 2-46:
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Figure 2-46 PID series control block diagram

The PID parallel control block diagram is shown inFigure 2-47:
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Figure 2-47 PID Parallel Control Block Diagram

[ FA-12 | PID Control Execution Cycle

| Range: 0~1

Factory value: 0

0: Execute 2ms Enhanced PID Control
1: Execute 1ms Traditional PID Control

FA-12 = 0, the user selects to execute process PID control once every 2ms cycle, the PID output
frequency reference base can be selected according to parameter FA-30, to choose 100.00% output
corresponding to the maximum output frequency, or to choose 100.00% output corresponding to the
auxiliary frequency. For example, if the user enables the main and auxiliary frequency function
(assuming selecting main frequency + auxiliary frequency, parameter F0-07 = 1, F0-08 = 0), and the
PID output frequency base selects the auxiliary frequency (FA-30 = 1), and the keyboard sets the
auxiliary frequency to 40Hz, then the maximum PID output frequency is 40Hz.

FA-12 = 1, the user selects a Ims cycle to execute the process PID control once, where a PID
output of 100.00% corresponds to the maximum output frequency, and there is no auxiliary frequency

option for the reference benchmark.

Additionally, the enhanced PID option (FA-12 = 0) supports soft start and automatic switching of
two sets of PID parameters based on output frequency or deviation, while the traditional PID option

(FA-12 = 1) does not have these features.

In some application scenarios, one set of PID parameters cannot meet the requirements of the
entire operating process. In such cases, parameter FA-13 can be used to initiate the switching between
two sets of PID parameters, with related parameters being FA-13 ~ FA-15.

| FA-13 | PID Parameter Switching Conditions

Range: 0~2

| Factory value: 0

0: Use the first set of PID parameters FA-05 ~ FA-07
1: Automatically adjust according to the output frequency. Use the first set of PID parameters
(FA-05 ~ FA-07) when operating at the minimum frequency (F2-04) or below, use the second set of PID
parameters (FA-08 ~ FA-10) when operating at the maximum frequency (F4-02), and use a linear
interpolation value of the two sets of PID parameters when the operating frequency is between F2-04

and F4-02.

2: Automatically switch based on the deviation between the setpoint and feedback. Use the first set
of PID parameters (FA-05 ~ FA-07) when the absolute value of the deviation between the setpoint and
feedback is less than the PID parameter switching deviation 1 (parameter FA-14). Use the second set of
PID parameters (FA-08 ~ FA-10) when the absolute value of the deviation between the setpoint and
feedback is greater than the PID parameter switching deviation 2 (parameter FA-15). When the absolute
value of the deviation between the setpoint and feedback varies between FA-14 ~ FA-15, the PID
parameters are the linear interpolation values of the two sets of PID parameters.
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When FA-13 = 1,thePI parameter adjustment diagramis shown in Figure 2-48:
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Figure 2-48 PI parameter adjustment diagram

When FA-13 = 2,thePI parameter adjustment diagramis shown in Figure 2-49:
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Figure 2-49 PI parameter adjustment diagram
FA-14 | PID Parameter Switching errl Range: 0.00%~100.00% fg"(;gry CEIES
FA-15 | PID Parameter Switching Error 2 Range: 0.00%~100.00% Eg"égry CEIES
FA-16 Allow PID Reverse Delay Range: 0.0s~6553.5s Factory Value: 0.0

When parameter FA-16 # 0, the reverse operation function is enabled after startup. For example, if
FA-16 is set to 2.0, PID control is not allowed to change the direction of operation during the start-up
period of 0 ~ 2 seconds (parameter FA-17 = 0), and after 2 seconds of start-up, PID control is
automatically allowed to change the direction of operation (parameter FA-17 will be automatically
updated to 1).

| FA-17 | PID Direction Change Selection | Range: 0~1 | Factory value: 0 |

0: Non-reversible running direction
1: Reversible running direction
| FA-18 | Feedback Suppression Deviation Rate | Range: 0%~100% | Factory value: 10% |

Parameters FA-18 and FA-19 are only valid when the air compressor application is selected
(parameter L0-00 = 6) and 2ms enhanced PID control is performed (parameter FA-12 = 0).
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FA-19 | Feedback Suppression Gain Range: 0~1000 Factory value: 800

When the setpoint and feedback deviation are in opposite directions, parameters FA-18 and FA-19
provide feedback suppression anti-integral windup functionality to quickly exit the saturation state and
respond to external inputs, avoiding the controller output lingering in the saturation zone for a long time,
thus improving the controller's response capability. The controller performs anti-integral windup
suppression based on the relationship between the feedback suppression deviation rate (parameter
FA-18) and the 100ms deviation rate.

FA-20 | PID Compensation Selection | Range: 0~1 | Factory value: 0 |

0: Parameter Setting
1: Analog Input
When FA-20 = 0, the PID compensation value (parameter FA-21) must be set.

FA-21 | PID Compensation Value | Range: -100.0% to 100.0% | Factory Value: 0.0 |

The reference for this parameter is the maximum output frequency F4-02. Example: If the
maximum output frequency parameter F4-02 = 50.00 Hz, and FA-21 is 10.0%, the PID compensation
will increase the output frequency by 5.00 Hz.

FA-22 | PID Deviation Deadband Limit | Range: 0.00%~100.00% | Factory Value: 0.06 |

When the PID control output exceeds FA-22, the PID regulation output becomes effective;
otherwise, the PID regulator is inhibited. This parameter effectively prevents the actuator from
oscillating when the PID output is small.

FA-23 | PID Control Deviation Limit | Range: 0.00%~100.00% | Factory Value: 0.00 |

This parameter determines the level at which the deviation between the feedback and setpoint
signals causes the PID regulation to stop, maintaining the previous output value. PID regulation output
is only executed when the deviation between the feedback value and the setpoint exceeds the PID
control deviation limit FA-23. Properly setting this parameter can adjust the accuracy and stability of the
PID system,the function diagram is shown inFigure 2-50.

PIDZ; B
0 PIDJ e
A FA-23
_____ AN\
/ ~
AN L _
| | | T
| | |
| | |
| | |
| | |
| | |
| | |
1 1 1 ;
| P
i ! Lo
| | |
1
| |
| \—l/ I
1 1 1
i) ]

Figure 2-50 Diagram of PID Control Deviation Limit
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FA-24 | Integral Separation Level Range: 0.00%~100.00% Factory Value: 0.00

When the PID feedback overshoot is large at startup, integral separation can be enabled to reduce
overshoot, with the parameter benchmark being the PID deviation.

When FA-24 # 0, the integral separation function is activated, and it only operates once at startup.
When the deviation between the setpoint and the feedback value exceeds the parameter FA-24, integral
separation occurs to prevent excessive overshoot due to integral action; When the deviation is less than
parameter FA-24, the integral action takes effect to eliminate steady-state error.

Factory value:

FA-25 Integral Upper Limit Range: 0.00%~100.00% 100.0

This parameter is the upper limit of integration, with the reference being the maximum output
frequency F4-02. When the integral value is too large, if the load suddenly changes, the response speed
of the inverter slows down, which may cause motor slippage or mechanical damage. At this time, the
parameter FA-25 can be appropriately reduced.

FA-26 | Wake-up integral limit Range: 0.0%~200.0% Factory value: 50.0

This parameter is the upper limit of wake-up integration, used to reduce the reaction time from
sleep to wake-up, with the reference being the maximum output frequency F4-02.

Main Auxiliary Reverse Cut-off

FA-27
Frequency

Range: 0.00%~100.00% Factory value: 10.0

In some cases, only when the PID output frequency is negative (i.e., the inverter runs in reverse),
can the PID possibly control the setpoint and feedback to the same state. However, an excessive reverse
frequency is not allowed in certain situations. Parameter FA-27 is used to determine the upper limit of
the reverse frequency. The reference base for this parameter is the maximum output frequency F4-02.

Factory value:

FA-28 PID Output Positive Limit Range: 0.00%~100.0% 100.0

This parameter is the upper limit of the PID control output command, with the reference base being
the maximum output frequency F4-02.

Factory value:
100.0

FA-29 PID Output Negative Limit Range: 0.00%~100.0%

When PID output reversal is allowed, the PID output is negative, and at this time, the output will
be limited to the value set by parameter FA-29, which should be used in conjunction with parameter
FA-17.

FA-30 | PID output frequency reference Range: 0~1 | Factory value: 0

0: PID control output 100.00% corresponds to maximum output frequency F4-02

1: PID control output 100.00% corresponds to auxiliary frequency (if the auxiliary frequency
command changes, the PID output frequency will also change)

This parameter is only valid when the main and auxiliary frequency function is enabled.

FA-31 | PID output filter time Range: 0.0s~2.5s | Factory Value: 0.0

This parameter is used to set the low-pass filter time for PID control output; the larger the
parameter value, the greater the PID output filtering, and the slower the change in output frequency.
Improper setting of parameter FA-31 may affect the response speed of the inverter, and even cause
system oscillation.

PID soft startas shown in Figure 2-51. When the PID feedback overshoot is large at startup, soft
start can be used to reduce the feedback overshoot; the soft start function only operates once at startup.
When the soft start is enabled, it will first start according to the soft start frequency FA-33 and
acceleration time FA-34. When the PID deviation is less than parameter FA-32, it switches back to
normal PID control (when switching from soft start to PID control, the soft start frequency is used as the
PID integral value to avoid discontinuity in frequency).
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Figure 2-51PIDSoft StartSchematic Diagram

| FA-32 | soft start-PID switch value | Range: 0.00%~100.00% | Factory Value: 5.00 |
This parameter is based on the deviation between the PID setpoint and feedback value.
| FA-33 | soft start frequency | Range: 0.00Hz~599.00Hz | Factory Value: 0.00 |
‘When parameter FA-33 # 0, the soft start function is enabled.
| FA-34 | soft start acceleration time | Range: 0.00s~600.00s | Factory value: 3.00 |
Time to accelerate from start to soft start frequency FA-33
FA-35 | No-load current Range: 0.00A~655.35A gf};’éiy VIS

When parameter FA-35 # 0 and the inverter output current is greater than FA-35, it starts at the soft
start frequency (parameter FA-33) and the soft start acceleration step (parameter FA-36), until the soft
start acceleration time (parameter FA-34) is reached, then switches to normal PID control.

| FA-36 | Soft Start Acceleration Step | Range: 0.00s~600.00s | Factory Value: 0.10

Fuzzy PID control

FA-37 ~ FA-48 are parameters related to fuzzy PID control. In general, process control only
requires ordinary PID adjustment; users do not need to enable fuzzy PID tuning functions unless
necessary.

[ FA-37 | Fuzzy PID Tuning Enable Range: 0~1 | Factory value: 1

0: Fuzzy PID disabled, use only conventional PID

1: When PID control is not allowed to change the direction of operation (FA-17 = 0), enable fuzzy
PID control, and perform real-time self-tuning of PID parameters during operation. Fuzzy PID control
is enabled only when the air compressor application is selected (parameter L0-00 = 6) and 2ms
enhanced PID control (parameter FA-12 = 0) is executed, or 1ms traditional PID control (parameter
FA-12 = 1) is executed.

FA38 Deviation  Fuzzy  Universe  of

Discourse - NB Range: 0.00~100.00 Factory Value: 5.00

Membership value of the linguistic term 'negative large' in the universe of discourse of the error
fuzzy variable

Factory setting:

FA-39 Deviation Fuzzy Domain-NS Range: 0.00~100.00 2.00

Membership value of the linguistic term 'negative small' in the universe of discourse of the error
fuzzy variable

Factory setting:

FA-40 Deviation Fuzzy Domain-PS Range: 0.00~100.00 2.00

The membership value of the linguistic term “positive small” in the domain of the deviation fuzzy
variable fuzzy set

| FA-41 | Deviation Fuzzy Domain-PB Range: 0.00~100.00 Factory Value: 5.00
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The membership value of the linguistic term “positive large” in the domain of the deviation fuzzy
variable fuzzy set

Factory setting:

FA-42 Deviation Rate Fuzzy Domain-NB Range: 0.00~100.00 10.00

The membership value of the linguistic term “negative large” in the domain of the deviation rate
fuzzy variable fuzzy set

FA-43 | Deviation Ratc Fuzzy Domain-NS | Range: 0.00~100.00 | Factory Value: 5.00

The membership value of the linguistic term “negative small” in the domain of the deviation rate
fuzzy variable fuzzy set

FA-44 | Deviation Ratc Fuzzy Domain-PS | Range: 0.00~100.00 | Factory Value: 5.00

The membership value of the linguistic term “positive small” in the domain of the deviation rate
fuzzy variable fuzzy set

Factory setting:

FA-45 Fuzzy Set of Deviation Rate PB Range: 0.00~100.00 10.00

The membership value of the linguistic term “positive large” in the domain of the deviation rate
fuzzy variable fuzzy set

FA-46 | Fuzzy PID Inference Rules Range: 0~3 Factory Value: 2

0: Fuzzy PID Inference Rule 0
1: Fuzzy PID Inference Rule 1
2: Fuzzy PID Inference Rule 2
3: Fuzzy PID Inference Rule 3

FA-47 Intermediate Value of Fuzzy Rule KP Range: 0~100 Factory Value: 50

FA-48 Intermediate Value of Fuzzy Rule KI Range: 0~100 Factory Value: 50

Parameters FA-47 and FA-48 are used to obtain the initial membership values for fuzzy variables
in the control rule table where the fuzzy linguistic value is zero.

PID Abnormality Detection

Parameters related to PID abnormality detection processing are FA-49 ~ FB-53. When the Alx
signal type parameters F5-20, F5-26, or F5-32 = 2 (i.e., selecting 4~20 mA analog input), parameters
FA-49 and FA-50 are set effectively.

FA-49 | Feedback Abnormality Detection Time | Range: 0.0s~3600.0s | Factory Value: 0.0

This parameter is used for detecting abnormal conditions or extremely slow response of the
feedback analog signal, when FA-49 = 0, no detection is performed. When the sampled value of the
analog signal is below the 4~20mA disconnection threshold (parameter F5-43) and persists for longer
than FA-49, the feedback analog signal is considered abnormal, and the inverter performs the abnormal
action as set by parameter FA-50, displaying an 'AFE' prompt on the operation panel.

FA-50 Feedb'flck Disconnection  Action R =3 Moy v @)
Selection

0: Warning and continue running

1: Fault and deceleration stop

2: Fault and free stop

3: Warning and operation at the frequency before disconnection

FA-51 | PID Feedback Abnormal Deviation Range: 1.0%~50.0% | Factory value: 10.0

When the deviation between the setpoint and feedback signal exceeds the threshold (parameter
FA-51) and persists for longer than the deviation abnormality detection time FA-52, a PID deviation
fault occurs. If the function selection for output terminals F6-00 ~ F6-03 is 15, the output terminal will
indicate a PID deviation warning.

FA-52 Abnormal Deviation Detection Time Range: 0.15~300.0s Factory value: 5.0

FA-53 PID Control Flag Range: 0000H~FFFFH Factory Value: 2

PID control flag (bits 0 ~ 2 are valid)

bit 0: PID reverse action selection, 0: PID reverse based on PID calculation value, 1: reverse based
on parameter F0-09;

bit 1: PID parameter Kp decimal point position selection, 0: 1 decimal place, 1: 2 decimal places;
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bit 2: 0: no function, 1: when the main/auxiliary frequency function is enabled, the integral upper
limit base value is the auxiliary frequency.

PID Feedback Disconnection . View o Factory value:
FA-54 Threshold Range: 0.00%~100.00% 0.00%

When the PID feedback value falls below the PID feedback disconnection threshold and exceeds
the time set by FA-52, the system will stop according to the setting in FA-50.

2.12 FB Group Tension Control Parameters

This chapter introduces several tension control schemes, mainly including tension closed-loop
speed mode, line speed closed-loop mode, tension open/closed-loop torque mode, among four control
methods (corresponding to FB-00 selection).

o Tension Closed-loop Speed Mode

Features: Through the use of a swing arm (floating roller) or tension sensor to feedback material
tension, the inverter output frequency is adjusted in a closed loop to achieve constant control of the
swing arm position or tension. Suitable for applications where there is a swing arm or tension sensor
(where changes in speed have a slow impact on tension changes) and there is sufficient speed regulation
margin.

The winder operates in closed-loop tension speed mode, with two Al signals receiving the swing
arm position signal and the main traction line speed signal, respectively. Calculate the roll diameter
through line speed, calculate the main frequency based on line speed, and adjust the output frequency
together with the feedback loop of the rocker position. Compared with the main frequency + PID
auxiliary frequency of general inverters, the addition of roll diameter calculation allows the main
frequency setting to more accurately follow changes in line speed, thus making the control of the rocker
position more stable.

o Constant Line Speed Control

Features: Suitable for applications without primary traction, where one machine in the
winding/unwinding process operates in constant line speed mode, serving as the traction unit. The
winder also serves as the main traction unit. To maintain the material running at a constant line speed, it
is necessary to obtain the roll diameter value. The diagram above shows two feasible methods:

m Using the counting signal input through DI terminals, calculate the roll diameter using the
thickness accumulation method.

m Install a speed measuring device on the material, transmit the signal to the inverter via pulse
method, and calculate the roll diameter using line speed.

It is not necessary to use both of the above methods simultaneously as shown in the diagram;
choose one of them or another feasible method. The winder operates in line speed closed-loop speed
mode, with one Al channel receiving the line speed signal. By calculating the roll diameter based on
line speed, the main frequency setting is determined according to the given operating line speed and the
roll diameter, working together with the line speed feedback closed-loop regulation to decide the output
frequency, achieving constant line speed operation without main traction. The unwinder can operate in
one of the other three tension modes based on actual conditions.

o Closed-loop tension torque control

Features: Through feedback from tension sensors on material tension, closed-loop regulation of the
inverter's output torque achieves constant tension control. This integrates mode 4 open-loop tension
control torque method, using open-loop tension calculation to assist closed-loop tension regulation (in
practice, mainly relying on closed-loop tension regulation, with the option to superimpose mode 4
open-loop tension control torque based on control effectiveness). The tension accuracy is high, suitable
for materials with strong elasticity or situations where there is no speed adjustment margin.

The winder operates in closed-loop tension torque mode, with two Al signals receiving tension
sensor signals and the line speed signal from the main traction unit, respectively. In implementation, an
open-loop torque setting plus tension closed-loop regulation method is adopted. The calculation of roll
diameter in open-loop tension is retained, while inertia and friction compensation can be omitted due to
the addition of closed-loop regulation (or can be set to optimize response speed).

For elastic materials (with speed regulation margin) where tension sensors are used, it is also
possible to consider using the tension closed-loop speed mode (Mode 1) to avoid the occurrence of
elastic oscillation.

e Open-loop tension torque control
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Features: No need for a swing arm (floating roller) or tension sensor; no tension closed-loop,
slightly lower tension accuracy; suitable for applications with low tension accuracy requirements.

The winder operates in open-loop tension torque mode, using line speed to calculate the roll
diameter, and output torque is calculated through material tension. Based on the actual system
conditions, friction torque compensation or acceleration/deceleration inertia torque compensation can be
selected.

The above typical application methods are only intended to illustrate the scenarios suitable for the
four tension control modes and do not strictly limit them to these forms. Under basic conditions being
met, flexible handling according to actual conditions is possible.

The previous section introduced four typical applications of tension control, whose implementation
is mainly constrained by three essential conditions: roll diameter, line speed, and control quantity
feedback, Table 2-20shows this.

Table2-20 Necessary Conditions for CM680 Tension Control Mode

Function/Restriction Roll Diameter[1] Line Speed l?::c;g;lck Qs
Tension Closed-loop Speed Necessary Necessary[2] Necessary
Mode
Line Speed Closed-loop | Necessary Not Necessary Not Necessary
Mode
Tension Closed-loop | Necessary Not Necessary Necessary
Torque Mode
Tension Open-loop Torque | Necessary Not Necessary Not Necessary
Mode

Note:

[1]: If the roll diameter source is selected as the line speed calculation channel (FB-25=0), then line
speed is a necessary condition.

[2]: Inertia compensation, friction compensation are related to line speed, therefore, if considering
improving the open-loop torque tension control accuracy, line speed is a necessary condition.

FB-00 | Tension Control Mode Selection Range: 0~4 | Factory value: 0

Set this parameter to select the tension control mode.

0: Tension control invalid, functions the same as a general inverter.

1: Tension closed-loop speed mode, requires tension/position detection and feedback, operates in
speed mode, the inverter adjusts the output frequency by superimposing PID closed-loop calculations
on the main frequency given based on line speed and roll diameter, to achieve stable set tension or
position. Control methods can be selected from V/F control, sensorless vector control (SVC), and
closed-loop speed sensor vector control (FVC).

2: Line speed closed-loop mode, the inverter adjusts the operating frequency according to changes
in roll diameter, ensuring the system runs at a constant line speed. Control methods can be selected from
V/F control, sensorless vector control (SVC), and closed-loop speed sensor vector control (FVC).

3: Tension closed-loop torque mode, requires tension detection and feedback, torque mode
operation, the inverter adjusts by superimposing PID closed-loop calculation on the given torque,
including acceleration/deceleration inertia torque compensation, friction torque compensation, etc., and
can choose whether to superimpose mode 4 open-loop tension torque based on control effect. Select
torque (TQC) control method to achieve ideal control results.

4: Open-loop tension torque mode, does not require tension/position detection and feedback,
torque mode operation, the inverter controls the output torque to control the tension on the material.
Select torque (TQC) control method to achieve ideal control results.

| FB-01 | Curling Mode Range: 0~1 Factory value: 0

0: Winding mode

1: Unwinding mode

m The tension taper function is invalid in unwinding mode.

m In winding mode, the roller diameter will increase; in unwinding mode, the roller diameter will
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decrease.
FB-02 Load Side Mechanical Gear A Range: 1~65535 Factory Value: 100
FB-03 Mechanical gear B on the motor side Range: 1~65535 Factory Value: 100

Parameters FB-02, FB-03 are only applicable in tension control mode, as shown inFigure 2-52.

AR
WO AL
WHEA WHEB
FB-02 FB-03
Figure 2-52 Tension control diagram
| FB-04 | PID Setpoint Source Selection Range: 0~2 | Factory value: 0

0: Parameter FB-05 serves as the PID target setpoint

1: RS-485 communication settings;

2: Analog input, must first set AI1/AI2/AI3 function to tension PID target value (Parameter F5-21
or F5-27 or F5-33 = 17).

Factory value:

_ g o 0/ ~ 0,
FB-05 PID Target Setpoint Range: 0.0%~100.0% 50.0%

Effective when parameter FB-00 = 1 or 2. In line speed closed-loop speed mode (FB-00 = 2),
AI1/AI2/AI3 functions must be set to line speed feedback (parameter F5-21 or F5-27 or F5-33 = 15),
and FB-05 serves as the line speed PID setpoint. In other modes, when F5-21 or F5-27 or F5-33 = 15,
FB-05 represents the actual line speed.

In tension closed-loop speed mode (FB-00 = 1), this parameter range 0.0 ~ 100.0% corresponds to
tension feedback voltage 0~10 V; in line speed closed-loop speed mode (FB-00 = 2), it corresponds to 0
~ maximum line speed (parameter FB-18).

FB-06 | PID Feedback Source Selection | Range: 0~1 | Factory value: 0

0: Analog Input

1: Pulse Input

When FB-06 = 0, set the AI1/AI2/AI3 function to Tension PID Feedback Value (Parameter F5-21
or F5-27 or F5-33 = 14).

When FB-06 = 1, set the number of pulses per meter (FB-20).

FB-07 | PID Parameter Adjustment Basis Range: 0~3 | Factory value: 0

0: No Switching

1: Automatic Adjustment Based on Roll Diameter

2: Switching Based on Operating Frequency

3: Automatic Switching Based on Setpoint and Feedback Deviation

When FB-07=0, use the first set of PID parameters FB-08~ FB-09

When FB-07=1, use the first set of PID parameters FB-08~ FB-09 for empty rolls, and the second
set of PID parameters FB-10~ FB-11 for full rolls. When the current roll diameter varies between the
maximum roll diameter (FB-26) and the minimum roll diameter (FB-27), the PID parameters are
linearly interpolated values between the two sets of PID parameters.

FB-07=2, use the first set of PID parameters FB-08 ~ FB-09 when operating at the minimum
frequency F2-04 and below, use the second set of PID parameters FB-10 ~ FB-11 when operating at the
maximum frequency F4-02, and when the operating frequency varies between F2-04 ~ F4-02, the PID
parameters are the linear interpolation values of the two sets of PID parameters.
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FB-07=3, use the first set of PID parameters FB-08 ~ FB-09 when the feedback value is at the
lower limit FB-16, use the second set of PID parameters FB-10 ~ FB-11 when the feedback value is at
the upper limit FB-17, and when the feedback value varies between FB-16 ~ FB-17, the PID parameters
are the linear interpolation values of the two sets of PID parameters.

When FB-07=1, the PI parameter adjustment diagramis shown in Figure 2-53:

PIDZ %L
FB-08
FB-09 :
|
|
|
|
|
FB-10 |
FB-11 :
| | 5
Fmin Fmax BT
F2-04 F4-02

Fig. 2-53 PI Parameter Adjustment Diagram

When FB-07=2, the PI parameter adjustment diagram is shown in Fig. 2-54:
PIDZ 4]

I'B-08
I'B-09

FB-10
FB-11

Dmin Dmax #1%
FB-27 FB-26
Fig. 2-54 PI Parameter Adjustment Diagram
When FB-07=3, the PI parameter adjustment diagram is shown in Fig. 2-55:

PIDS#{

FB-08
FB-09

FB-10
FB-11
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Fig. 2-55 Pl Parameter Adjustment Diagram

FB-08 PID Proportional Coefficient 1 Range: 0.0~1000.0 Factory value: 50.0
FB-09 PID Integral Time 1 Range: 0.00s~500.00s Factory Value: 1.00
FB-10 PID Proportional Coefficient 2 Range: 0.0~1000.0 Factory value: 50.0
FB-11 PID Integral Time 2 Range: 0.00s~500.00s Factory Value: 1.00
FB-12 [FID . St oSt/ NEive Range: 0~1 Factory value: 0
Selection
Depending on different customer requirements, you

canchoosethesuitablemethodbasedonTable2-21:
Table2-21 PID Output Polarity Selection

Tension Feedback Value | Loose 0~100% Tight | Loose 0~100% Tight
Winding Positive Output Negative Output
Unwinding Negative Output Positive Output

FB-13 | PID Output Positive Limit Range: 0.00%~100.00% JEcon L

20.00
FB-14 | PID Output Negative Limit Range: 0.00%~100.00% gg"égry VLTS
Parameters FB-13 and FB-14 define the positive and negative limit percentages for PID control
output, PID output limit range = FB-13 or FB-14 * maximum frequency parameter F4-02.
FB-15 PID Feedback Upper Limit Value Range: 0.0%~100.0% l;ggtgry VIS
FB-16 PID Feedback Lower Limit Range: 0.0%~100.0% Factory Value: 0.0
Parameters FB-15 and FB-16 are only valid when FB-00 is set to 1 or 3.
| FB-17 | Linear Speed Input Source | Range: 0~5 Factory value: 0
0: No Input

1: Analog Input

2: Communication Setting

3: PULSE Input (from PG Card)

4: Invalid

5: PULSE Input via DI6/DI7 Digital Terminals

When FB-00 = 2, this parameter setting is invalid.

When FB-17 = 1, AI1/AI2/AI3 functions must be set to line speed feedback (F5-21/ F5-27/ F5-33
=15).

When FB-17 = 2, change the line speed set value through parameter FB-21; When FB-17 # 2, the
inverter temporarily stores the analog value or pulse command to parameter FB-21, at this time FB-21 is
read-only.

When FB-17 =3 or 5, it is necessary to set the number of pulses per meter for parameter FB-20.

Line Speed

In closed-loop speed control mode, it is necessary to calculate the winding synchronization
frequency based on the line speed; when calculating the roll diameter using the line speed, the line
speed is an essential parameter; At the same time, the line speed can be used to achieve pre-driving,
inertia compensation, friction compensation, and other functions. Therefore, the line speed is an
important part of tension control, and related parameters are FB-18 to FB-24.

Factory Value:
100.00
This parameter sets the maximum linear speed. The actual linear speed value corresponding to
inputs 100.0% on channels 1~5 of FB-17 (may not be the same as the maximum production line speed;
avoid confusion when setting). When using linear speed to calculate reel diameter (FB-25 = 0), the
larger this parameter, the larger the reel diameter value, and vice versa. Refer to this rule to adjust this
parameter based on the deviation between the calculated reel diameter and the actual value.
| FB-19 | Minimum Linear Speed | Range: 0.00~650.00 | Factory Value: 0.00 |

128

FB-18 Maximum Linear Speed Range: 0.00~650.00




CM680 Inverter Software Manual
Parameter Group Description

When the linear speed setting is less than parameter FB-19, the inverter will stop calculating the
reel diameter and maintain the current reel diameter.

FB-20 | Pulses per Meter Range: 0.0~6500.0 | Factory Value: 0.0

When the PID feedback source is selected as pulse input (FB-06 = 1), this parameter needs to be
set;

When the linear speed input source is PULSE input or PULSE input via digital terminals (FB-17 =
3 or 5), this parameter needs to be set.

FB-21 | current linear speed | Range: 0.00~650.00 | Factory Value: 0.00

When FB-17 = 2, change the line speed set value through parameter FB-21; When FB-17 # 2, the
inverter temporarily stores the analog value or pulse command in parameter FB-21, at which time
FB-21 is read-only.

FB-22 | linear speed filter time | Range: 0.00s~100.00s | Factory Value: 0.10

When the linear speed input source is PULSE input or PULSE input via DI6/DI7 digital terminals
(FB-17 = 3 or 5), this parameter is valid and can suppress linear speed oscillation.

FB-23 linear speed acceleration time Range: 0.00s~655.35s Factory Value: 0.00

FB-24 linear speed deceleration time Range: 0.00s~655.35s Factory Value: 0.00

Parameters FB-23 and FB-24 are effective in the linear speed closed-loop speed mode (FB-00 = 2).

Roll Diameter

Roll diameter is a necessary parameter for four tension control modes. Choose a reasonable
method for calculating roll diameter based on conditions, and set relevant parameters correctly to ensure
the relative accuracy of the roll diameter value; otherwise, it can lead to abnormal tension control
functions. Parameters related to roll diameter are FB-25 ~ FB-39. Illustration of Roll Diameter
Parameter Settings and CalculationAs shown in Figure 2-56.

FB-25
B
GEY: i~
iy, 0O g
S FB-37 FB-25 R
F5-21 5 ok . T FB-39 FB-36 Fp-gofis - EAEMGR FB-38
F5-27 si—> BN wEIEE, | | B, BRE EB=26 [
F5-33 =16 ) mlioms [ e [ "EQ/?i L

G
(BRI ERAT S
R
Cohi iy 25 7E HLAT L)
Figure 2-56 Illustration of Roll Diameter Parameter Settings and Calculation

winding diameter calculation method

FB-25 .
selection

Range: 0~5 Factory value: 0

0: Calculated through line speed

1: Calculated through analog input

2: Calculated through thickness integration, encoder at the load end input via PG card

3: Calculated through thickness integration, encoder at the motor end input via PG card

4: Calculated through thickness integration, encoder at the load end input via DI6/D17

5: Through thickness integral calculation, the encoder at the motor end is input via DI6/DI7.

When FB-25 = 1, it is necessary to first set the AI1/AI2/AI3 functions to reel diameter (F5-21/
F5-27/ F5-33 = 16), at this time 10 V corresponds to the maximum reel diameter parameter FB-26.

When FB-25 = 2, a PG card must be connected, and the reel diameter is obtained through the
encoder on the scroll bar. At this time, the signal pulses are connected to PG2 on the PG card, and the
encoder type (F4-27) as well as the reference pulse input type (F4-30), the number of pulses per
revolution (FB-32), the number of turns per layer (FB-33), and the material thickness (FB-34) are set to
calculate the reel diameter.

When FB-25 = 3, a PG card must be connected, and the roll diameter is calculated by reverse
inference through the motor encoder and gear ratio. At this time, the signal pulse should be connected to
PG1 on the PG card, and parameters such as gear ratio (FB-02 and FB-03), encoder type (F4-27),
encoder pulses (F4-28), number of turns per layer (FB-33), and material thickness (FB-34) should be set
to calculate the roll diameter.

When FB-25 = 4 or 5, DI6 and DI7 functions are supported, and the reference pulse input type
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should be set to unidirectional input (F4-30 = 5). If the winding direction changes during operation,

parameter FB-01 must also be modified.

The relationship between various roll diameter parameters FB-26, FB-27, FB-29/ FB-30/ FB-31,
and FB-38 is shown inFigure 2-57.

A

f

LAt it 771

Figure 2-57 Diagram of the relationship between roll diameter parameters
Dmax: Maximum roll diameter, corresponding parameter FB-26;
DO: Empty roll diameter, corresponding parameter FB-27;

Dinit: Initial roll diameter, corresponding parameter FB-29 or FB-30 or FB-31;
Dcur: Current roll diameter, corresponding parameter FB-38;

FB-26 | Maximum Roll Diameter Range: 1.0mm~6000.0mm Eggfg‘y valliE
FB-27 | Empty Roll Diameter Range: 1.0mm~6000.0mm fggfgry vl
FB-28 Initial Roll Diameter Selection Range: 0~1 Factory value: 0

FB-29 Initial Roll Diameter 0 Range: 0.0mm~6000.0mm l;ggfgry value:
FB-30 | Initial Roll Diameter 1 Range: 0.0mm~6000.0mm ey
FB-31 | Initial Roll Diameter 2 Range: 0.0mm~6000.0mm 11: ggfg‘y vl
FB-32 Pulses per Revolution Range: 1ppr~60000ppr Factory value: 1

This parameter indicates the number of pulses per revolution of the roll shaft.

FB-33 | Number of Coils per Layer

Range: 1~10000

Factory value: 1

This parameter indicates the number of revolutions required for one layer of material to be wound,

generally set to 1 for wire and strip materials.

FB-34

Material Thickness

Range: 0.001~65.000

Factory setting:
0.001

The number of decimal places for this parameter can be selected by parameter FB-80 bit 6, 0: 3
decimal places, 1: 2 decimal places.

FB-35 | Roll Diameter Filter Time

Range: 0.00s~100.00s

| Factory Value: 1.00

This parameter filters the calculated roll diameter results, suppressing fluctuations in the roll
diameter, which can improve the instability of the roll diameter source (parameter FB-25). The larger
the parameter setting, the smoother the calculated roll diameter value, but the greater the delay in roll
diameter changes. Rule: When the roll diameter changes linearly, the time lag between the calculated
roll diameter and the actual roll diameter is approximately equal to the value of this parameter.
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FB-36 | Roll Diameter Compensation Enable | Range: 0~1 | Factory value: 0

This parameter is only effective when the tension closed-loop speed mode (FB-00 = 1) is set and
the line speed input source FB-17 is not zero. When the mechanical gear ratio or linear speed cannot
reach the precise condition, set this parameter to compensate for the roll diameter.

FB-37 | Roll Diameter Calculation Delay Time | Range: 0.0s~6553.5s | Factory Value: 0.0

After the pre-drive signal is canceled, the roll diameter calculation restarts after this delay to avoid
inaccurate roll diameter calculation results in a short time after the pre-drive ends, which could lead to
system instability.

Factory value:

FB-38 100.0

Current Roll Diameter Range: 1.0~6553.5

When the inverter is not in a stopped state, this parameter is read-only.

Minimum  Frequency for Roll

L2l Diameter Calculation

Range: 0.00Hz~599.00Hz Factory Value: 1.00

When the linear speed is lower than parameter FB-39, maintain the current roll diameter value;
when the linear speed exceeds this parameter, perform the roll diameter calculation. For situations
where the operating frequency is low or the roll diameter calculation during acceleration is inaccurate,
this parameter can be appropriately set to resolve the issue.

To avoid excessive tension causing material breakage and to prevent the wire from being slack
during startup, a soft start method is used at the moment of startup. The relevant parameters are FB-40 ~
FB-43, and it is only effective when parameter FB-00 =1 or 2.

FB-40 | Pre-drive Mode Selection Range: 0~2 Factory value: 0

0: No Function

1: Pre-drive for Winding Mode

2: Pre-drive for Unwinding Mode

At the moment of winding startup, to prevent the wire from being slack, the tension convergence
time can be extended by setting it to pre-drive for winding mode (FB-40 = 1). During unwinding, it can
be set to pre-drive for unwinding mode (FB-40 = 2), allowing the motor to rotate in reverse to actively
tighten the material. At this time, the output frequency limit is the main and auxiliary frequency reversal
cutoff frequency (parameter FA-27). Parameter FB-40 is only valid when parameter FB-00 = 1.

FB-41 | Pre-drive/PID Switching Point | Range: 0.0%~100.0% | Factory value: 15.0

Tension feedback value 0~100% corresponds to tension from loose to tight, parameter FB-41
reference base: FB-05, when setting FB-05 = 50%, FB-41 = 10%, the pre-drive range is 0~40%.

FB-42 | soft start frequency Range: 0.00Hz~599.00Hz g‘g’é"ry setting:
FB-43 soft start acceleration time Range: 0.00s~600.00s Factory value: 3.00

When FB-40 = 1 or 2, at the instant of winding start, the sum of the synchronous frequency
calculated based on line speed and the soft start frequency FB-42 is used as the set frequency, and
acceleration starts according to time FB-43. After the soft start acceleration time, the system runs with
the set frequency being the sum of the synchronous frequency calculated based on line speed and the
auxiliary frequency adjusted by PI control.

Belt Breakage Detection

The parameters related to tension control detection and abnormal handling are FB-44 to FB-50.
When the line speed input source FB-17 is not 0, and the roll diameter is calculated through the line
speed (FB-25 = 0), the setting of parameter FB-44 is valid.

After enabling belt breakage detection, if the line speed exceeds parameter FB-45, the change in
roll diameter exceeds parameter FB-46, and the time exceeds the time set by parameter FB-47, a belt
breakage will occur. In the event of a belt breakage, the inverter will display bEb, stop in free-run mode,
and can simultaneously use the DO1 or DO2 output terminal function (setting value 46) as a belt
breakage indication.

FB-44 Broken Belt Detection Selection Range: 0~1 Factory value: 0
g || Wi L Seed T Seem B | b 6n~ s oy Veltnz: 00
Detection
Belt  Breakage Detection  Roll . - Factory value:
FB-46 D i (e Range: 1.0mm~6000.0mm 100.0
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FB-47 Belt Breakage Detection Time Range: 0.00s~100.00s Factory Value: 1.00
FB-48 Tension Feedback Error Threshold Range: 0%~100% l;gggzry TR
FB-49 Tension Error Detection Time Range: 0.0s~10.0s Factory value: 0.5
FB-50 Tension Error Abnormal Handling Range: 0~2 Factory value: 0

0: Warning and Continue Running

1:Faultand Free Stop

2:Faultand Decelerate to Stop

When the deviation between the Tension PID target setpoint and the Tension PID feedback value
exceeds the parameter FB-48 Tension Feedback Error Threshold, and the error time exceeds the
parameter FB-49 Tension Error Detection Time, a PID Feedback Deviation Exception is generated, and
the inverter reports fault “A011”.

Factory value:

FB-51 PID Output Gain Range: 0.0~200.0 100.0

This parameter, together with the PID output positive/negative limit parameters FB-13 or FB-14,
determines the final output frequency limit in the tension closed-loop or line speed closed-loop modes,
with the reference being the current output frequency of the inverter.

FB-52 | Tension Reference Source Selection Range: 0~1 Factory value: 0

0: RS485 Communication

1: Analog Input

When FB-52 = 0, the zero-speed tension parameter value FB-54 can be set via the operation panel
through communication.

When FB-52 = 1, the AI1/AI2/AI3 functions must be set to tension setting (F5-21/ F5-27/ F5-33 =
18), at this time FB-54 is read-only.

FB-53 Maximum Tension Value Range: 0~65535 Factory value: 0

FB-54 Tension Setpoint Range: 0~65535 Factory value: 0

When parameter FB-52 = 1, parameter FB-54 is read-only, at this time the analog value 10V
corresponds to the maximum tension value FB-53.

Inertia and friction compensation

This section applies only to torque mode. Properly setting these parameters can optimize tension
control performance and improve tension stability or enhance system response speed. The parameters
related to inertia and friction torque compensation are FB-58 to FB-62. It is recommended to set these
parameters in open-loop torque control mode (FB-00 = 4). In closed-loop torque control mode (FB-00 =
3), they generally do not need to be set.

In open-loop torque mode, during system acceleration and deceleration, the output torque must
provide material tension as well as additional torque to overcome the system's moment of inertia.

Consider inertia compensation when any of the following phenomena occur:

® Material tension is too low during winding acceleration

e Material tension is too high during winding deceleration

e Material tension is too high during unwinding acceleration

® Material tension is too low during unwinding deceleration

The inertia of the winding/unwinding system generally consists of system inertia and material
inertia. When setting parameters, choices can be made based on the relationship between these two
quantities. If the material is heavier and the shaft is lighter, then only the material inertia parameter
needs to be set, and vice versa.

Sliding Friction Compensation

IFIEHE Tension

Range: 0.0%~100.0% Factory Value: 0.0

During constant speed operation of the motor, the output torque is used not only to establish
material tension but also to overcome rotational friction. When this part of the torque cannot be ignored,
compensation for the friction torque is required.

Material Inertia Compensation

[P Coefficient

Range: 0~30000 Factory value: 0

Material inertia compensation coefficient = material density x material width. Density unit: kg/m?,
width unit: m. The material inertia on the reel changes with the reel diameter. Based on parameters
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FB-02, FB-03, FB-27, FB-38, FB-59, etc., the inverter automatically calculates the flywheel inertia of
the material to obtain the inertia compensation torque.

FB-60 égf:lem“‘)“ Inertia  Compensation | g0 0.09%~1000.0% Factory Value: 0.0
FB-61 Inertia Compensation Filter Time Range: 0.00~100.00 Factory Value: 5.00
FB-62 g:;’;lem“‘m Inertia Compensation | p..o. 0.0%~1000.0% Factory Value: 0.0

In some cases, fine-tuning parameters FB-60 or FB-62 can optimize control performance. For
example, during acceleration of the winding process, if the material tension is too low, parameter FB-60
can be increased to enhance the compensation effect; otherwise, reduce this parameter. The same
applies to deceleration.

Startup Compensation

In certain situations, the winding shaft may have significant startup friction, which can cause
difficulty in starting. At this point, torque compensation can be applied at zero speed during startup, and
the compensation should be withdrawn once normal operation resumes to ensure constant tension.
Relevant parameters are FB-55 to FB-57.

Zero-speed tension calculation depends on the value of bit 1 of the tension control flag parameter
FB-80. By default, bit 1 of FB-80 is 0, which means zero-speed tension calculation is not enabled. At
this time, if the operating frequency is less than the zero-speed tension threshold FB-57, the tension
setpoint is the zero-speed tension value FB-56; Conversely, the tension setpoint is the target setpoint
FB-05, with a hysteresis zone for the tension setpoint in between, maintaining a constant value.

When the tension control flag parameter bit 1 of FB-80 is 1, zero-speed tension calculation is
effective, at this time:

When the line speed is less than the zero-speed tension threshold FB-57,

X X PID H 7 E(H FB — 05 — ik JFB—56 ..
Tk Sy = B FB — 21 x D T 5 — ik + 23S FB — 56
BORLRHE FB — 18 F MK JIMIE FB — 57
Conversely, the tension setpoint is the target setpoint FB-05. After startup, the final tension setpoint
will vary with the line speed and the zero-speed tension threshold FB-57.

FB-55 | Zero-speed Tension Reference Source | Range: 0~2 | Factory value: 0

0: No Input

1: Communication settings

2: Analog Input

When FB-55 = 1, the zero-speed tension parameter value FB-56 can be set via the operation panel
through communication;

When FB-55 = 2, it is necessary to first set the AI1/AI2/AI3 function to zero-speed tension setting
(F5-21/ F5-27/ F5-33 = 19), at this time FB-56 is read-only.

FB-56 | Zero-speed Tension Setpoint | Range: 0~65535 | Factory value: 0

When FB-55 is set to 2, parameter FB-56 is read-only, and the analog input of 10 V corresponds to
the maximum tension parameter FB-53.

FB-57 | Zero-speed tension threshold | Range: 0.00%~100.00% | Factory Value: 5.00

When bit 1 of the tension control flag parameter FB-80 is 0, if the operating frequency is less than
FB-57, the tension value is the parameter FB-56, achieving static friction tension compensation.

Taper Tension

In certain situations, to ensure flat winding, it is required that the tension decreases as the roll
diameter increases. By properly setting the taper-related parameters (FB-63 ~ FB-70), this can be
achieved. Parameters FB-63 ~ FB-70 are only valid in the winding mode (FB-01=0). Parameter FB-63
can select different taper tension curves for tension calculation, including single-segment linear or
curved lines, as well as multi-segment linear or curved lines. Figure 2-58 shows the settings of taper
tension-related parameters and the schematic diagram of taper tension calculation.

133



Parameter Group Description
Inverter Software Manual

CM680

FB-55
eSSt ]
B

FB-804 1 FB-56

il TR S1ME FEk HET S
48518 I (5 0 FB-05 (FB-05: 7K JIMEMRR,
rol ) HRes il FB-54: 3K
5-21 o 1
F5-27 o> #A4HA *’{
F5-33 =19 TR HEIE i 5
Ik i%a T E
Hs—ﬁzlrtr
AR b
1 £ 4 P IB-65
B LAY 1851BIR (B ¢ f akiide g BB/ % B
oL : T 3 %
BRIRIEY S W FB-66 kB IE
E228 3 F5-278—> A HERE I ZR A 2R
F5-33=20 FR-38
Lk FB-67~ FB-70
Figure 2-58 Schematic Diagram of Taper Tension-Related Parameter Settings and Taper Tension
Calculation
| FB-63 | Tension Taper Curve Selection Range: 0~4 Factory value: 0

0: Taper Calculation Invalid

1: Curve Taper

2: Straight Taper

3: Multi-segment Curve Taper
4: Multi-segment Straight Taper

When FB-63 = 1, generate a curve based on parameter FB-65, and fine-tune the curve using

parameter FB-66.

When FB-63 = 2, generate a straight taper based on parameter FB-65.

When FB-63 = 3, parameters FB-65, FB-69, and FB-70 determine the multi-segment curve taper,
and parameters FB-67 and FB-68 determine the curve inflection points.

When FB-63 = 4, parameters FB-65, FB-69, and FB-70 determine the multi-segment straight taper,
and parameters FB-67 and FB-68 determine the straight inflection points.

Single-stage linear taper output tension and roll diameter relationshipas shown in Fig. 2-59.

bRk 7g
A

I'B-65 = 0

FB-63 = 2 Hf
Fig. 2-59 Schematic diagram of single-stage linear taper output tension and roll diameter

relationship
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Multi-stage linear taper output tension and roll diameter relationshipas shown in Fig. 2-60.

J2brrk 71
A
FB-65
FB-69
FB-70
>
FB-67 FB-68 E VIR
FB-63 = 4 I
Fig. 2-60 Schematic diagram of multi-stage linear taper output tension and roll diameter
relationship
| FB-64 | Tension Taper Setting Source Range: 0~1 Factory value: 0
0: Communication settings
1: Input analog setting
FB-65 Taper Setting Value Range: 0%~100% Factory value: 0
FB-66 Taper Curve Compensation Value Range: 0.0~6000.0 Factory Value: 0.0

When the tension taper curve selects curve taper (FB-63 = 1), the curve is generated by the taper
setting value FB-65 and fine-tuned by parameter FB-66.

FB-67 | Taper Calculation Roll Diameter 1 Range: 1.0~6000.0 Eg;:;’{)y value:

FB-68 taper calculation roll diameter 2 Range: 1.0~6000.0 gggg’i)y VIS

FB-69 multi-segment taper value 1 Range: 0~100 Factory value: 0

FB-70 multi-segment taper value 2 Range: 0~100 Factory value: 0
Pre-drive

The pre-drive function is used for automatic roll changing applications. When replacing a full roll
with a new one, the new roll needs to be pre-rotated to match the line speed of the material in operation,
ensuring a smooth roll change without shock. At this time, the pre-drive function using DI terminals
(F5-00 ~ F5-07 = 94) must be utilized. The parameters related to pre-drive are FB-71 ~ FB-73; this
function requires accurate line speed and roll diameter measurements. When this function is active, roll
diameter calculation and tension PI control are halted, as shown in Figure2-61.
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Figure 2-61 Pre-drive Schematic Diagram
| FB-71 | pre-drive frequency gain | Range: -50.0%~50.0% | Factory Value: 0.0

When the pre-drive terminal is effective, the inverter automatically calculates the output frequency
based on the line speed detection value and the current roll diameter to match the line speed.

FB-72 pre-drive acceleration time Range: 0.00s~655.35s

Factory Value: 0.00

FB-73 pre-drive deceleration time Range: 0.00s~655.35s

Factory Value: 0.00

Parameters FB-72 ~ FB-73 are the time for accelerating from the soft start frequency (FB-42) to
the pre-drive frequency or decelerating from the pre-drive frequency to the soft start frequency during

automatic roll change.

FB-74 speed limit gain Range: 0.0s~6553.5s

Factory value:
100.0

In tension control mode, when the analog detection value of line speed is also used as a speed limit
(parameter F3-17 = 3), this parameter can be adjusted to change the size of the speed limit.

Parameters FB-75 ~ FB-79 are reserved; their default values should be used, and users should not
modify them, as improper settings may cause the winding system to become unbalanced.

| FB-75 | soft start/PI switch LSErr | Range: 0~100

| Factory Value: 5

Line Speed Closed-loop Mode (FB-00 = 2), Pre-drive/PID Regulation Switching Line Speed Error

Level, Reference Benchmark: Maximum Line Speed FB-18.

| FB-76 | soft start/PI switch LS1 | Range: 0.0%~10.0%

| Factory Value: 0.4

Tension Closed-loop Speed Mode (FB-00 = 1) Valid, Pre-drive and PI Regulation Switching
Interval Line Speed Critical Value 1, Reference Benchmark: Maximum Line Speed FB-18.

[ FB-77 | soft starvPI switch Ls2 | Range: 0.0%~10.0%

| Factory Value: 0.7

Tension Closed-loop Speed Mode (FB-00 = 1) Valid, Pre-drive and PI Regulation Switching
Interval Line Speed Critical Value 2, Reference Benchmark: Maximum Line Speed FB-18.

FB-78 Soft Start/PI Switch 1 Setting Range: 0.0~40.0%

Factory Value:
2.0%

Tension closed-loop speed mode (FB-00 = 1) is valid, the critical value for

switching between

pre-drive and PI regulation based on line speed when the threshold is 1, reference standard: FB-05.

FB-79 Unwinding Soft Start PI Switch Point Range: 0.0~40.0%

Factory Value:
5.0%

Tension closed-loop speed mode (FB-00 = 1) is valid, the threshold for
pre-drive and PI regulation during unwinding, reference standard: FB-05.
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FB-80 Tension Control Flag Range: 0000H~FFFFH gg(c)g);ly Value:

Tension control flag (bits 0 ~ 6 are valid)

bit 0: Taper calculation invalid;

bit 1: Enable switching between zero-speed tension command and normal tension command;

bit 2: Inertia torque compensation and acceleration/deceleration compensation switching, 0: Inertia
compensation effective, 1: Acceleration/deceleration compensation effective;

bit 3: Reel diameter filtering using moving average method;

bit 4: Inertia torque compensation calculation selection, 0: Based on linear speed, 1: Based on
operating frequency;

bit 5: PI output reverse limit selection, 0: PI output reverse limit selection FB-13, 1: Select FB-14;

bit 6: Material thickness display decimal places selection, 0: 3 decimal places, 1: 2 decimal places.

Function Block Diagram

The given torque and frequency are the target control quantities for tension control. Users can refer
to the data flow of the above two key variables in the overall block diagram, query some sub-function
diagrams, and refer to relevant parameter descriptions to achieve the tension control function. The
setting value of parameter FB-00 determines the method of tension control implementation. The product
integrates four tension control modes,as shown in Figures 2-62, 2-63, 2-64, and2-65.

® FB-00 = 1, Tension Closed-loop Speed Mode

——> Vline K77 P A
FB-00 =1
M ERE o
Hex # +
> Npole [ 3:85i%it 40

K EE
@ gk Jy PR |I/_

k1 A i HE
Figure 2-62 Tension Closed-loop Speed ModeSchematic Diagram

e FB-00 = 2, Line Speed Closed-loop Speed Mode

sk
e L SN 38 3P R
FB-00 =2
S, "~4 ’7['\
SLEcl I f 5 £ [ pmen
e
Bkt 3 *
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il 548 5 L~
—K%}—> S f5 P

LR B i 4 PRI

Figure 2-63 Line SpeedClosed-loop Speed ModeSchematic Diagram
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o FB-00 = 3, Tension Closed-loop Torque Mode
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Figure 2-64 Tension Closed-loop Torque Mode Schematic Diagram

e FB-00 = 4, Tension Open-loop Torque Mode
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Figure 2-65 Schematic Diagram of Tension Open-loop Torque Mode

2.13 FC Group Position Control Parameters

[ Fc-00

| P2P Position Mode

| Range: 0~1

| Factory value: 0

This function code is used to set the P2P (point-to-point) position control mode, as shown in Figure

2-66.

0: Relative P2P Position Control
1: Absolute P2P Position Control

BbRiE Hbri B
AbRfL 2 [EL7E0A | ST —
AR E L
HiRfrE1
AR 2 et i B Pl
Figure 2-66 P2P PositionControlModeSchematic
[ FC-01 | Return-to-Origin Mode Selection | Range: 0000H~FFFFH | Factory value: 0
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bit0~bit3: Homing Method Selection
: Home in Forward Direction, PL Forward Limit as Home Enable;
: Home in Reverse Direction, NL Reverse Limit as Home Enable;
: Home in Forward Direction, ORG: OFF—ON as Home Enable;
: Home in Reverse Direction, ORG: OFF—ON as Home Enable;
Forward direct search for Z pulse as home position enable;
: Reverse direct search for Z pulse as home position enable;
: Forward direction to home position, ORG: ON—OFF as home position enable;
: Reverse direction to home position, ORG: ON—OFF as home position enable;
: Current position as home position.
bit4 ~ bit7: Z signal setting (to be used with bit0 ~ bit3 options 0, 1, 2, 3, 6, 7), decimal value
meanings are as follows:
0: Return to find Z pulse;
1: Do not return to find Z pulse, continue forward to find Z pulse;
2: Never search for Z pulse.
Greater than 2: Parameter setting is invalid.
bit8~bitl1: Selection of action upon reaching limit (to be used with bit0~bit3 options 2, 3, 4, 5, 6,
7), decimal value meanings are as follows:
0: Display fault when position limit is reached;
1: Run in reverse direction when position limit is reached.
Greater than 1: Parameter setting is invalid
bit12~bit15: Reserved
The return-to-origin method corresponding to the set value of FC-01 is explained through the
following diagram, where the decimal value of bit0~3 is represented by A, and the decimal value of
bit4~7 is represented by B.
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FC-02 | Position Control Command Source Range: 0~5 Factory value: 0

0: External Terminal Input

2: RS485 communication

3: CANopen

5: Communication Expansion Card

FC-03 First Segment Return-to-Origin Speed Range: 0.00Hz~599.00Hz Factory default: 8.00Hz

FC-04 Second Segment Return-to-Origin Speed | Range: 0.00Hz~599.00Hz Factory setting: 2.00Hz

First segment return-to-origin speed, used for the initial stage of position control, to run from the
starting position to the target position at a faster speed, thereby reducing the time to reach the target
position; Second segment return-to-origin speed, used for subsequent stages of position control, to run
towards the target position at a slower speed, preventing significant overshoot upon reaching the target

position.
| FC-05 | Machine tool application enable | Range: 0~1 | Factory value: 0
When enabling machine tool application control, this function must be activated.
0: Off
1: Enable
| FC-06 | Error amount for searching Z point | Range: 0~65535 | Factory value: 1

This parameter is only used in P2P mode; when the absolute value of the position error is less than
this parameter value, it is determined that the search for point Z has been successful.

FC-07 Position control acceleration time Range: 0.00s~655.35s Factory setting: 1.00s

FC-08 Position control deceleration time Range: 0.00s~655.35s Factory setting: 3.00s

The acceleration and deceleration times for position control are shown in Figure 2-67.
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Figure 2-67 PositionsSchematic Diagram of Control for Acceleration and Deceleration Time

FC-12 | Positioning Stiffness Adjustment Coefficient | Range: 0.10~10.00 | Factory Value: 1.00

Used to adjust the stiffness during the shaft locking period; the higher the stiffness adjustment
coefficient, the better the positioning stiffness, but excessive stiffness may lead to system
instability.

FC-13 | Positioning Jitter Adjustment Coefficient | Range: 0.00~1.20 | Factory value: 3.00

Used to adjust the position loop bandwidth after positioning completion; the smaller this
coefficient, the less the effect of the position loop after positioning completion.

FC-20 | Internal Positioning Command | Range: -32767~32767 | Factory value: 0
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This parameter sets the target position for single-point positioning and must be used in conjunction
with the external terminal selection for single-point positioning enable (35).

FC-21 | Feedback Position Arrival Error | Range: 0~65535 | Factory value: 10

When the absolute value of the position error is less than this parameter value, it is determined that
the feedback position has been reached. For example, setting the target position to 500, FC-21 set to 50,
after positioning is completed, positions between 450~550 are considered successful.

FC-22 | Pulse Input Filter | Range: 0.000~65.535 | Factory Value: 0.100

PG2 Pulse Input Digital Low-pass Filter Time Constant, the larger this value, the better the input
signal interference resistance, but the greater the delay.

FC-23 | Pulse Speed Mode | Range: 0~1 | Factory value: 0

PG2 Pulse as Speed Command Mode Selection, 0 indicates PG2 as electrical speed, 1 indicates
PG2 as mechanical speed.

FC-24 | Position Loop Proportional Coefficient | Range: 0.00~-40.00 | Factory Value: 8.00

Position Closed-loop Control Proportional Coefficient, the larger this parameter, the faster the
position tracking, but too large may lead to system instability.

FC-25 | Position Loop Feedforward Coefficient | Range: 0~100 | Factory value: 30

Only effective for internal positioning (MIx=35) and pulse tracking position control (MIx=37). The
larger the setting value of this parameter, the smaller the pulse tracking error and the faster the position
control response, but it can easily cause position overshoot.

FC-26 | Position Curve Time | Range: 0.00s~655.35s | Factory setting: 3.00s

Effective for single-point positioning (ON) when the multi-function input terminal is set to 35. The
longer the setting value, the longer the positioning time.

FC-27 | P2P Maximum Frequency | Range: 0.00Hz~599.00Hz | Factory value: 10.00Hz

This parameter sets the maximum speed frequency during position control acceleration and
deceleration periods. Used in conjunction with FC-07 and FC-08.

FC-28 Multi-segment position 1(revs) Range: -30000~30000 Factory value: 0
FC-29 Multi-segment position 1(pulse) Range: -32767~32767 Factory value: 0
FC-30 Multi-segment position 2(revs) Range: -30000~30000 Factory value: 0
FC-31 Multi-segment Position 2(pulse) Range: -32767~32767 Factory value: 0
FC-32 Multi-segment Position 3(revs) Range: -30000~30000 Factory value: 0
FC-33 Multi-segment Position 3(pulse) Range: -32767~32767 Factory value: 0
FC-34 Multi-segment Position 4(revs) Range: -30000~30000 Factory value: 0
FC-35 Multi-segment Position 4(pulse) Range: -32767~32767 Factory value: 0
FC-36 Multi-segment Position 5(revs) Range: -30000~30000 Factory value: 0
FC-37 Multi-segment Position 5(pulse) Range: -32767~32767 Factory value: 0
FC-38 Multi-segment Position 6(revs) Range: -30000~30000 Factory value: 0
FC-39 Multi-segment Position 6(pulse) Range: -32767~32767 Factory value: 0
FC-40 Multi-segment Position 7(revs) Range: -30000~30000 Factory value: 0
FC-41 Multi-segment Position 7(pulse) Range: -32767~32767 Factory value: 0
FC-42 Multi-segment Position 8(revs) Range: -30000~30000 Factory value: 0
FC-43 Multi-segment Position 8(pulse) Range: -32767~32767 Factory value: 0
FC-44 Multi-segment Position 9(revs) Range: -30000~30000 Factory value: 0
FC-45 Multi-segment Position 9(pulse) Range: -32767~32767 Factory value: 0
FC-46 Multi-segment Position 10(revs) Range: -30000~30000 Factory value: 0
FC-47 Multi-segment Position 10(pulse) Range: -32767~32767 Factory value: 0
FC-48 Multi-segment Position 11(revs) Range: -30000~30000 Factory value: 0
FC-49 Multi-segment Position 11(pulse) Range: -32767~32767 Factory value: 0
FC-50 Multi-segment Position 12(revs) Range: -30000~30000 Factory value: 0
FC-51 Multi-segment Position 12(pulse) Range: -32767~32767 Factory value: 0
FC-52 Multi-segment Position 13(revs) Range: -30000~30000 Factory value: 0
FC-53 Multi-segment Position 13(pulse) Range: -32767~32767 Factory value: 0
FC-54 Multi-segment Position 14(revs) Range: -30000~30000 Factory value: 0
FC-55 Multi-segment Position 14(pulse) Range: -32767~32767 Factory value: 0

0

FC-56 Multi-segment Position 15(revs) Range: -30000~30000 Factory value:
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FC-57 Multi-segment Position 15(pulse) Range: -32767~32767 Factory value: 0
FC-58 Multi-segment Position O(revs) Range: -30000~30000 Factory value: 0
FC-59 Multi-segment Position 0(pulse) Range: -32767~32767 Factory value: 0

The above parameters can be used to set 16 multi-segment positions, where Multi-segment
Position n(revs) indicates the number of revolutions, and Multi-segment Position n(pulse) represents the
pulse count. The final position setting is calculated as: Position Setting = Multi-segment Position n(revs)
x Pulses per Revolution + Multi-segment Position n(pulse), n=1~15.

When the multifunctional digital input terminal function selection is set to
multi-speed/multi-position switching (34) and the terminal status is active, the target position is selected
through the multi-segment position terminal status and multi-segment position parameter settings. The
correspondence table for multi-segment position selection target positions and terminal status is shown
inTable 2-22, where DI terminal status 1 indicates that the terminal status is valid, and 0 indicates that
the terminal status is invalid.

Table 2-22 Correspondence Table for Multi-Segment Position Selection Target Positions and
Terminal Status

D4 b3 D12 | pri Pé(i):gleogelecg:: mand izi;te“g;lecﬁoncommand
\ \ \ \ When configuring inteﬁlal single-point positioning,
FC-20 serves as the position command.
0 0 0 1 FC-28 FC-29
0 0 1 0 FC-30 FC-31
0 0 1 1 FC-32 FC-33
0 1 0 0 FC-34 FC-35
0 1 0 1 FC-36 FC-37
0 1 1 0 FC-38 FC-39
0 1 1 1 FC-40 FC-41
1 0 0 0 FC-42 FC-43
1 0 0 1 FC-44 FC-45
1 0 1 0 FC-46 FC-47
1 0 1 1 FC-48 FC-49
1 1 0 0 FC-50 FC-51
1 1 0 1 FC-52 FC-53
1 1 1 0 FC-54 FC-55
1 1 1 1 FC-56 FC-57
0 0 0 0 FC-58 FC-59

2.14 FD Group Multi-Speed and Simple PLC Function
This inverter can set up to 16 speed segments, and specific configurations can be found in the
descriptions for F5-00 to F5-07.

FD-00 Multi-Speed 0 Range: -100% to 100% | Factory value: 0.00%
FD-01 Multi-Speed 1 Range: -100% to 100% | Factory value: 0.00%
FD-02 Multi-Speed 2 Range: -100% to 100% | Factory value: 0.00%
FD-03 Multi-Speed 3 Range: -100% to 100% | Factory value: 0.00%
FD-04 Multi-Speed 4 Range: -100% to 100% | Factory value: 0.00%
FD-05 Multi-Speed 5 Range: -100% to 100% | Factory value: 0.00%
FD-06 Multi-speed 6 Range: -100% to 100% | Factory value: 0.00%
FD-07 Multi-speed 7 Range: -100% to 100% | Factory value: 0.00%
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FD-08 Multi-speed 8 Range: -100% to 100% | Factory value: 0.00%
FD-09 Multi-speed 9 Range: -100% to 100% | Factory value: 0.00%
FD-10 Multi-speed 10 | Range: -100% to 100% | Factory value: 0.00%
FD-11 Multi-speed 11 Range: -100% to 100% | Factory value: 0.00%
FD-12 Multi-Speed 12 | Range: -100% to 100% | Factory value: 0.00%
FD-13 Multi-Speed 13 | Range: -100% to 100% | Factory value: 0.00%
FD-14 Multi-Speed 14 | Range: -100% to 100% | Factory value: 0.00%
FD-15 Multi-Speed 15 | Range: -100% to 100% | Factory value: 0.00%

0: Single Run Stop at End
PLC Operation | 1: Hold after Single

Mode Operation Completion

2: Continuous Run

FD-16 Factory Value:0

There are three operating modes for the PLC:

0: Single Run Stop at End

The inverter automatically stops after completing all steps, and to restart, a new operation
command must be given.

1: Hold after Single Operation Completion

After completing all steps, the inverter automatically maintains operation at the last step frequency
until a stop command is received.

2: Continuous Run

After completing all steps, the inverter automatically starts the next cycle until a stop command is
received.

0: No Memory on Power
Failure/Shutdown
1: Memory on Power
PLC Power Failure Failure
Memory Selection 2: Memory on Shutdown
3: Memory on Power
Failure/Shutdown

PLC power failure memory refers to remembering the operating step and running time of the PLC
before a power failure, and continuing to run from the remembered step and running time when
powered on again. Choosing not to remember means that each time it is powered on, the PLC process
restarts from step zero.

PLC shutdown memory refers to recording the current operating step and running time of the PLC
when it is shut down, and continuing to run from the remembered step and running time when started
again. Choosing not to remember means that each start-up restarts the PLC process from step zero.

FD-17 Factory value: 0

0: Second

PLC Operation 1: Hour Factory value: 0

DA Time Unit

The user can select an appropriate time unit based on the duration of operation; changing this
setting will affect the runtime of each PLC segment.

0: Function Code FD-00
Setting

1: Al

2: VR Factory value: 0
3: Function Code F0-19
Given

Multi-Speed 0

FD-19 Command Setting

For multi-speed 0 command setting, in addition to choosing FD-00, there are multiple other
options available for easy switching between multi-speed and other setting methods.
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FD-20

PLC Segment 00 Running
Time

0.0~6553.5

Factory Value: 0.0

FD-21

PLC Segment 00
Acceleration/Deceleration
Settings

0~3

Factory value: 0

FD-22

PLC Segment 01 Running
Time

0.0~6553.5

Factory Value: 0.0

FD-23

PLC Segment 01
Acceleration/Deceleration
Settings

0~3

Factory value: 0

FD-24

PLC Segment 02 Running
Time

0.0~6553.5

Factory Value: 0.0

FD-25

PLC Segment 02
Acceleration/Deceleration
Settings

0~3

Factory value: 0

FD-26

PLC Segment 03
Operation Time

0.0~6553.5

Factory Value: 0.0

FD-27

PLC Segment 03
Acceleration/Deceleration
Settings

0~3

Factory value: 0

FD-28

PLC Segment 04
Operation Time

0.0~6553.5

Factory Value: 0.0

FD-29

PLC Segment 04
Acceleration/Deceleration
Settings

0~3

Factory value: 0

FD-30

PLC Segment 05
Operation Time

0.0~6553.5

Factory Value: 0.0

FD-31

PLC Segment 05
Acceleration/Deceleration
Settings

0~3

Factory value: 0

FD-32

PLC Segment 06
Operation Time

0.0~6553.5

Factory Value: 0.0

FD-33

PLC Segment 06
Acceleration/Deceleration
Settings

0~3

Factory value: 0

FD-34

PLC Segment 07
Operation Time

0.0~6553.5

Factory Value: 0.0

FD-35

PLC Segment 07
Acceleration/Deceleration
Settings

0~3

Factory value: 0

FD-36

PLC Segment 08

0.0~6553.5

Factory Value: 0.0
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Operation Time

FD-37

PLC Segment 08
Acceleration/Deceleration
Setting

0~3

Factory value: 0

FD-38

PLC Segment 09
Operation Time

0.0~6553.5

Factory Value: 0.0

FD-39

PLC Segment 09
Acceleration/Deceleration
Setting

0~3

Factory value: 0

FD-40

PLC Segment 10
Operation Time

0.0~6553.5

Factory Value: 0.0

FD-41

PLC Segment 10
Acceleration/Deceleration
Setting

0~3

Factory value: 0

FD-42

PLC Segment 11
Operation Time

0.0~6553.5

Factory Value: 0.0

FD-43

PLC Segment 11
Acceleration/Deceleration
Setting

0~3

Factory value: 0

FD-44

PLC Segment 12
Operation Time

0.0~6553.5

Factory Value: 0.0

FD-45

PLC Segment 12
Acceleration/Deceleration
Setting

0~3

Factory value: 0

FD-46

PLC Segment 13
Operation Time

0.0~6553.5

Factory Value: 0.0

FD-47

PLC Segment 13
Acceleration/Deceleration
Setting

0~3

Factory value: 0

FD-48

PLC Segment 14
Operation Time

0.0~6553.5

Factory Value: 0.0

FD-49

PLC Segment 14
Acceleration/Deceleration
Setting

0~3

Factory value: 0

FD-50

PLC Segment 15
Operation Time

0.0~6553.5

Factory Value: 0.0

FD-51

PLC Segment 15
Acceleration/Deceleration
Setting

0~3

Factory value: 0

When the Nth segment running time of the PLC is set to greater than 0, the step will be executed;
otherwise, it will be skipped directly. For the Nth segment acceleration/deceleration settings of the PLC,
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you can choose the acceleration/deceleration time corresponding to the step.

The acceleration/deceleration time setting values correspond to the acceleration/deceleration as shown
in Table2-23.

Table 2-23Acceleration/Deceleration Setting Table

Corresponding .
Set Value Acceleration/Deceleration Corresponding Parameters
0 Acceleration/Deceleration 1 FO-13F0-14
1 Acceleration and Deceleration 2 F7-03F7-04
2 Acceleration and Deceleration 3 F7-05F7-06
3 Acceleration and Deceleration 4 F7-07F7-08
FD-52 L Qi T 0~15 Factory value: 0
Step
PLC Operation Time .
FD-53 T Bositen 0000H~FFFFH Factory value: 0
FD-54 AHE i ory 0000H~FFFFH Factory value: 0
position

Parameter PLC current step records the sequence number of the current step being executed by the
PLC, while PLC runtime records the time value that the PLC has been running.

Note: After the inverter completes all steps, it can be configured to output a signal indicating the
completion of one cycle. When the PLC operation mode is set to stop after a single run or hold after a
single run, the signal will only be output once. For cyclic operation, the signal will be output each time
a cycle is completed.

2.15 FE Group Torque Control Parameters

FE-00 | Torque mode selection | Range: 0~3 | Factory value: 0

0: TQCPG Torque Control IM

For use in closed-loop torque mode for induction motors when PG card feedback is available.

1: TQCPG Torque Control PM

Used for closed-loop torque mode of permanent magnet synchronous motors with PG card
feedback.

3: SVC Open-loop Torque Control

Used for open-loop torque mode of induction motors or permanent magnet synchronous motors
without PG card feedback.

| FE-01 | Torque command source selection | Range: 0~1 | Factory value: 0

0: Digital Operator

1: RS485 Communication

When this parameter is set to 0 or 1, the torque digital setpoint is determined by FE-02.

2: Analog signal input

The corresponding Al function must be selected as torque setting (set F5-21, F5-27, or F5-33 to 2).

3: CANopen

5: Communication Card

In this case, the torque command corresponds to communication address 0x6006; refer to the
relevant communication card user manual for details.

[ FE-02 | Torque digital setting [ Range: -100.0% to 100.0% [ Factory Value: 0.0%
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When FE-01 is set to 0 or 1, this parameter can be written with a torque digital set value; otherwise,
this parameter is read-only, displaying only the torque digital set value.

FE-03 Forward Torque Frequency Limit Range: 0%~120% Factory value: 110%

FE-04 Reverse Torque Frequency Limit Range: 0%~120% Factory value: 110%

When F3-17 is set to 0 or 1, the above parameters are used to set the upper frequency limit for
forward and reverse motor rotation, respectively.

FE-05 | Torque Bias Selection | Range: 0~3 | Factory value: 0

0: No Function

By default, no torque bias superposition is performed.

1: Analog Input

The corresponding Al function must be selected as torque compensation setting (set F5-21, F5-27,
or F5-33 to 3).

2: Parameter FE-06 input

| FE-06 | Torque Bias Value | Range: -100.0% to 100.0% | Factory Value: 0.0%
When FE-05=2, the torque bias value can be set through this parameter.
| FE-10 | Maximum torque command | Range: 0~500 | Factory Value: 100

This parameter sets the upper limit of the torque command, corresponding to 100% of the motor's
rated torque.

FE-11 Forward Motor Torque Upper Limit Range: 0~500 Factory Value: 500
FE-12 Forward Braking Torque Upper Limit Range: 0~500 Factory Value: 500
FE-13 Reverse Electric Torque Upper Limit Range: 0~500 Factory Value: 500
FE-14 Reverse Braking Torque Upper Limit Range: 0~500 Factory Value: 500

FE-11~FE-12, FE-13~FE-14are the analog and communication givenvaluesformotor torque and
braking torquelimits. When the actual direction of the motor rotation is the same as the direction of the
electromagnetic torque generated by the motor, it is in the motor state; otherwise, it is in the braking
state.

Note: This parameter is read-only, used to display the torque limit values given by the analog and
communication, and cannot be set.

FE-15 | Torque Filter Time | Range: 0.000s~1.000s | Factory Value: 0.000s

This parameter sets the low-pass filter time constant for the torque command. Increasing this
parameter can make the torque command change more smoothly, making control more stable, but the
response will become slower.

FE-17 | Zero Torque Mode Selection | Range: 0~1 | Factory value: 0

This parameter is effective only when FE-00=0 or 1 (closed-loop torque mode) and the speed limit
value is 0.

0: Torque Mode

When the speed limit is 0, there is still excitation current in the motor, and the torque limit is set by
FE-02 (torque digital setting).

1: Speed Mode

When the speed limit is 0, the actual control method switches from closed-loop torque control to
closed-loop speed control, so that the motor always maintains zero speed, and the torque setting output
by the speed loop is limited only by parameter F9-07.

2.16 U0 Group Fault Record Parameters

The fault record function records the name, power-on time, frequency, torque, voltage, current, and
power device temperature at the moment of fault for a certain number of inverter faults, providing
reference for subsequent fault diagnosis.

The current inverter software supports recording the fault codes of the last 10 faults, the power-on
times at the moment of the last 6 faults, and physical quantity information.

Only faults that cause the inverter to shut down after they occur are recorded; undervoltage faults
during shutdown are not recorded.

Fault record information is stored in EEPROM, and each time a fault occurs, the fault information
is automatically updated and written into the EEPROM.

| U0-00 | Fault Record 1 Range: 0~65535 Factory value: 0

148



CM680 Inverter Software Manual
Parameter Group Description

U0-01 Fault Record 2 Range: 0~65535 Factory value: 0
U0-02 Fault Record 3 Range: 0~65535 Factory value: 0
U0-03 Fault Record 4 Range: 0~65535 Factory value: 0
U0-04 Fault Record 5 Range: 0~65535 Factory value: 0
U0-05 Fault Record 6 Range: 0~65535 Factory value: 0
U0-06 Fault Record 7 Range: 0~65535 Factory value: 0
U0-07 Fault Record 8 Range: 0~65535 Factory value: 0
U0-08 Fault Record 9 Range: 0~65535 Factory value: 0
U0-09 | Fault Record 10 Range: 0~65535 Factory value: 0

The above parameters are used to record the fault codes of the last 10 faults of the inverter. The
smaller the fault record number (the minimum value is 1), the closer the corresponding fault is to the
present. For example, the most recent fault will always be displayed in U0-00, and each subsequent
fault will increment the count of all previous faults by 1. If the number of faults exceeds 6 or 10, the
earliest fault record information will be overwritten. For the fault codes corresponding to fault types,
please refer to the fault table.

U0-10 | Fault Output 1 Range: 0~65535 Factory value: 0
U0-11 Fault Output 2 Range: 0~65535 Factory value: 0
U0-12 | Fault Output 3 Range: 0~65535 Factory value: 0
U0-13 Fault output 4 Range: 0~65535 Factory value: 0

When the inverter fails, and the set values of parameters U0-10 to UO-13 match the fault code, the
corresponding RLY 1/RLY2 and DO1/DO2 outputs can be enabled by setting F6-00 to F6-03 to 35 to 38.
The four fault outputs can operate independently without affecting each other.

Uo-14 Fault 1 - Motor speed Range: -32767 to 32767 r/min Factory value: 0
Uo0-15 Fault 1 - Torque command Range: -3276.7 to 3276.7 Factory value: 0
U0-16 Fault 1 - Input terminals Range: 0000H~FFFFH Factory value: 0
Uo0-17 Fault 1 - Output terminals Range: 0000H~FFFFH Factory value: 0
U0-18 Fault 1 - Inverter Status Range: 0~65535 Factory value: 0
U0-19 Fault 1 - Frequency Command Range: 0.00 to 655.35 Hz Factory Value: 0.00
U0-20 Fault 1 - Output Frequency Range: 0.00 to 599.99 Hz Factory Value: 0.00
U0-21 Fault 1 - Output Voltage Range: 0.0 to 6553.5 V Factory Value: 0.0
U0-22 Fault 1 - DC Voltage Range: 0.0 to 6553.5 V Factory Value: 0.0
U0-23 Fault 1-Output Current Range: 0.0 to 655.35 A Factory Value: 0.00
U0-24 Fault 1-IGBT Temperature Range: -3276.7 ~ 3276.7°C Factory Value: 0.0
U0-25 Fault 1-Capacitor Temperature Range: -3276.7 ~ 3276.7°C | Factory Value: 0.0

The above parameters are used to record the relevant information of the inverter during the most
recent fault.

U0-26 | Fault 2-Output Frequency Range: 0.00~599.00Hz Factory Value: 0.00
U0-27 | Fault 2-Direct Current Voltage Range: 0.0~6553.5V Factory Value: 0.0
U0-28 | Fault 2-Output Current Range: 0.00~655.35A Factory Value: 0.00
U0-29 | Fault 2 - IGBT Temperature Range: -3276.7~3276.7°C Factory Value: 0.0

The above parameters are used to record the relevant information of the inverter during the
second-to-last fault.

U0-30 Fault 3 - Output Frequency Range: 0.00 to 599.99 Hz Factory Value: 0.00
U0-31 Fault 3 - DC Voltage Range: 0.0 to 6553.5 V Factory Value: 0.0
U0-32 Fault 3 - Output Current Range: 0.0 to 655.35 A Factory Value: 0.00
U0-33 Fault 3 - IGBT Temperature Range: -3276.7 ~ 3276.7°C Factory Value: 0.0

The above parameters are used to record the relevant information of the inverter during the
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third-to-last fault.

U0-34 Fault 4 - Output Frequency Range: 0.00 to 599.99 Hz Factory Value: 0.00
U0-35 | Fault 4-Direct Current Voltage Range: 0.0 to 6553.5 V Factory Value: 0.0
U0-36 Fault 4-Output Current Range: 0.0 to 655.35 A Factory Value: 0.00
U0-37 Fault 4-IGBT Temperature Range: -3276.7 ~ 3276.7°C Factory Value: 0.0

The above parameters are used to record the

fourth-to-last fault.

relevant information

of the inverter during the

U0-38 Fault 5-Output Frequency Range: 0.00 to 599.99 Hz Factory Value: 0.00
U0-39 Fault 5-Direct Current Voltage Range: 0.0 to 6553.5 V Factory Value: 0.0
U0-40 Fault 5-Output Current Range;0.0 ~ 655.35A Factory Value: 0.00
U0-41 Fault 5-IGBT Temperature Range: -3276.7 ~ 3276.7°C Factory Value: 0.0

The above parameters are used to record the

fifth-to-last fault.

relevant information

of the inverter during the

U0-42 Fault 6-Output Frequency Range: 0.00 to 599.99 Hz Factory Value: 0.00
U0-43 | Fault 6-Direct Current Voltage Range: 0.0 to 6553.5 V Factory Value: 0.0
U0-44 Fault 6-Output Current Range: 0.0 to 655.35 A Factory Value: 0.00
U0-45 Fault 6-IGBT Temperature Range: -3276.7 ~ 3276.7°C Factory Value: 0.0

The above parameters are used to record

sixth last fault.

the relevant information of the inverter at the time of the

U0-46 Number of Days Since Fault 1 | Range: 0 ~ 65536 days Factory value: 0
Occurred
U0-47 Fault 1 Occurrence Minutes Range: 0 ~ 1439 minutes Factory value: 0
U0-48 Fault 2 Occurrence Days Range: 0 ~ 65536 days Factory value: 0
U0-49 Fault 2 Occurrence Minutes Range: 0 ~ 1439 minutes Factory value: 0
U0-50 Fault 3 Occurrence Days Range: 0 ~ 65536 days Factory value: 0
U0-51 Fault 3 Occurrence Minutes Range: 0 ~ 1439 minutes Factory value: 0
U0-52 Fault 4 Occurrence Days Range: 0 ~ 65536 days Factory value: 0
U0-53 Minutes since Fault 4 occurred Range: 0 ~ 1439 minutes Factory value: 0
U0-54 Days since Fault 5 occurred Range: 0 ~ 65536 days Factory value: 0
U0-55 Minutes since Fault 5 occurred Range: 0 ~ 1439 minutes Factory value: 0
U0-56 Days since Fault 6 occurred Range: 0 ~ 65536 days Factory value: 0
U0-57 Minutes since Fault 6 occurred Range: 0 ~ 1439 minutes Factory value: 0

The above parameters are used to record the time elapsed since the inverter control board was
powered on at each fault occurrence, regardless of whether the inverter is running.

2.17 U1 Group Status Monitoring Parameters

U1-00

| DI terminal status

| Range: 0000H~FFFFH

| Factory value: 0

This parameter is read-only and is used to display the status of the inverter's DI terminals. The
relationship between each bit and the DI terminals is shown inTable 2-24.
Table 2-24 DI Terminal Status

Bit0 Bitl Bit2 Bit3 Bit4 Bit5 Bit6 Bit7

DIl DI2 DI3 DI4 DIS DI6 DI7 HDI8
Bit8 Bit9 Bit10 Bitl1 Bitl2 Bitl3 Bit14 Bitl5
Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved

U1-01

[ DO terminal status

| Range: 0000H~FFFFH

| Factory value: 0

This parameter is read-only and used to display the status of the inverter's DO terminals. The
relationship between each bit and the DO terminals is shown inTable 2-25.
Table 2-25 DO Terminal Status
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Bit0 Bitl Bit2 Bit3 Bit4 Bit5 Bit6 Bit7
RLY1 RLY2 DO1 D02 Reserved | Reserved Reserved | Reserved
Bit8 Bit9 Bit10 Bitl1 Bitl12 Bitl3 Bit14 Bitl5
Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved | Reserved

| U1-02 | Set frequency | Range: 0~599.00Hz | Factory Value: 50.00 |
This parameter is read-only and used to display the current set frequency.
| U1-03 | External frequency record | Range: 0~599.00Hz | Factory Value: 60.00 |

This parameter is read-only. When the frequency source is selected as external terminals, this
parameter stores the frequency command value when the inverter fails.

U104 | PID feedback value | Range: -200.00%~200.00% | Factory value: 0.00% |

This parameter is typically read-only and used to display the PID feedback value. However, when
the PID feedback type is selected as communication (FA-00=7 or 8), this parameter can be written to set
the PID feedback value.

Ul1-05 KP gain monitoring value Range: 0.00~100.00% Factory Value: 0.00
U1-06 KI Gain Monitoring Value Range: 0.00~~100.00s Factory Value: 0.00
u1-07 KD Gain Monitoring Value Range: 0.00~1.00 Factory Value: 0.00

The above parameters are read-only, used for displaying the PID proportional, integral, and
differential gain values.

2.18 HO Group Other Motor Parameters

When users need to switch between two or more motors, they can achieve motor switching through
HO0-00, and the CM680 supports switching of up to four induction motors. Parameters such as
nameplate data and motor parameter identification can be set separately for each of the four motors.
HO0-01~HO0-12, HO-13~HO0-21, H0-22 ~HO0-30 correspond to the parameters of the second, third, and
fourth induction motors, respectively. All parameters in the HO group have the same content definitions
and usage methods as the first motor-related parameters in the F4 group, and will not be repeated here;
users can refer to the explanations of the first motor-related parameters in the F4 group.

F0-00 | Model Number | Range: 0~65535 | Factory value: Model determined |

1: Induction Motor 1
2: Induction Motor 2
3: Induction Motor 3
4: Induction Motor 4

HO0-01 M2 Maximum Frequency Range: 0.00~599.00Hz Factory Value: 50.00
HO0-02 M2 Rated Frequency Range: 0.00~599.00Hz Factory Value: 50.00
HO0-03 M2 Rated Voltage Range: 0.0~510.0V Factory Value: 380.0
H0-04 IM2 Rated Power Range: 0.00~655.35kW Factory Value: 0.00
HO0-05 IM2 Number of Poles Range: 2~20 Factory value: 4
HO0-06 IM2 Rated Current Range: 0.00~655.35A Factory Value: 13.00
HO0-07 IM2 Rated Speed Range: 0~65535r/min Factory Value: 1410
HO0-08 IM2 No-load Current Range: 0.00~13.00A Factory Value: 0.00
H0-09 IM2 Stator Resistance Range: 0.000~65.535Q Factory Value: 0.000
HO-10 IM2 Rotor Resistance Range: 0.000~65.535Q Factory Value: 0.000
HO-11 IM2 Mutual Inductance Range: 0.0~6553.5mH Factory Value: 0.0
HO-12 IM2 Leakage Inductance Range: 0.00~655.35mH Factory Value: 0.00
The above parameters correspond to the second induction motor parameters.
HO-13 M3 Maximum Frequency Range: 0.00~599.00Hz Factory Value: 50.00
HO-14 M3 Rated Frequency Range: 0.00~599.00Hz Factory Value: 50.00
HO-15 M3 Rated Voltage Range: 0.0~510.0V Factory Value: 380.0
HO-16 IM3 rated power Range: 0.00~655.35kW Factory Value: 0.00
HO-17 IM3 number of poles Range: 2~20 Factory value: 4
HO-18 IM3 rated current Range: 0.00~655.35A Factory Value: 13.00
HO0-19 IM3 rated speed Range: 0~65535r/min Factory Value: 1410
HO0-20 IM3 no-load current Range: 0.00~13.00A Factory Value: 0.00
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| HO0-21 | IM3 Stator Resistance | Range: 0.000~65.535Q | Factory Value: 0.000
The above parameters correspond to the third induction motor parameters.

H0-22 M4 Maximum Frequency Range: 0.00~599.00Hz Factory Value: 50.00
HO0-23 M4 Rated Frequency Range: 0.00~599.00Hz Factory Value: 50.00
HO0-24 M4 Rated Voltage Range: 0.0~510.0V Factory Value: 380.0
HO0-25 IM4 Rated Power Range: 0.00~655.35kW Factory Value: 0.00
HO0-26 IM4 Number of Poles Range: 2~20 Factory value: 4
HO0-27 IM4 Rated Current Range: 0.00~655.35A Factory Value: 13.00
HO-28 IM4 Rated Speed Range: 0~65535r/min Factory Value: 1410
H0-29 IM4 No-load Current Range: 0.00~13.00A Factory Value: 0.00
HO0-30 IM4 Stator Resistance Range: 0.000~65.535Q Factory Value: 0.000

The above parameters correspond to the fourth induction motor parameters.

2.19 H1 Group Other Motor VF Control

Used for setting the VF control of the second, third, and fourth induction motors.

H1-00 M2 Multi-point VF Frequency Point 1 Range: 0.00~599.00Hz Factory value: 0.5
H1-01 M2 Multi-point VF Voltage Point 1 Range: 0.0~480.0V Factory Value: 2
H1-02 M2 Multi-point VF Frequency Point 2 Range: 0.00~599.00Hz Factory value: 1.5
H1-03 M2 Multi-point VF Voltage Point 2 Range: 0.0~480.0V Factory value: 10
H1-04 M2 Multi-point VF Frequency Point 3 Range: 0.00~599.00Hz Factory Value: 3
H1-05 M2 Multi-point VF Voltage Point 3 Range: 0.0~480.0V Factory value: 22

The above function codes are used to set the multi-segment (custom) V/F curve for the second
induction motor, as shown in Figure 2-68. Define the multi-segment V/F curve according to H1-00 to
H1-05 and HO0-02 and HO0-03, as shown in the figure below. In the figure below, fl1, {2, f3, and fb
represent the first, second, third frequency points, and the rated frequency of M2 multi-point VF,
respectively; V1, V2, V3, and Vb represent the first, second, third voltage points, and the rated voltage
of M2 multi-point VF, respectively.

Note: Generally, V1<V2<V3<Vb, f1<f2<f3<fb. Setting the voltage too high at low frequencies
may cause the motor to overheat or even burn out, and the inverter may experience overcurrent or
overvoltage protection.

bfpm—m—m—m—m—mmm e — —
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Figure 2-68 Multi-segment (Custom) V/F Curve for the Second Induction Motor

H1-06 M2 Torque Compensation Gain Range: 0~10 Factory value: 1

H1-07 M2 Slip Compensation Gain Range: 0.00~10.00 Factory value: 0

The above two function codes are only applicable when driving the second induction motor in VF
and VVC control modes.

H1-06 Torque Compensation Gain, used to adjust the torque compensation level. By adjusting the
output voltage, the motor's load-carrying capacity is adjusted. The greater the torque compensation gain,
the better the load-carrying capacity, but the output current will increase. If set too high, it may lead to
overcurrent faults; reducing the torque compensation gain will decrease the load-carrying capacity
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H1-07 Torque Filter Time, used to adjust the filter time for torque compensation. If the filter time
is set too large, control stability improves, but the control response deteriorates. When the filter time is

toosmall, the response is faster, but it may lead to instability. Adjustments can be made

according to actual conditions.

H1-08 M3 Multi-point VF Frequency Point 1 Range: 0.00~599.00Hz Factory value: 0.5
H1-09 M3 Multi-point VF Voltage Point 1 Range: 0.0~480.0V Factory Value: 2
H1-10 M3 Multi-point VF Frequency Point 2 Range: 0.00~599.00Hz Factory value: 1.5
H1-11 M3 Multi-point VF Voltage Point 2 Range: 0.0~480.0V Factory value: 10
H1-12 M3 Multi-point VF Frequency Point 3 Range: 0.00~599.00Hz Factory Value: 3
H1-13 M3 Multi-point VF Voltage Point 3 Range: 0.0~480.0V Factory value: 22

The above function codes are used to set the multi-segment (custom) V/F curve for the third
induction motor, as shown in Figure 2-69. Define the multi-segment V/F curve according to HI1-08 to
H1-13 and HO-14 and HO-15, as shown in the figure below. In the figure below, fl, {2, f3, and fb
represent the M3 multi-point VF frequency points 1, 2, 3, and the M3 rated frequency, respectively,
while V1, V2, V3, and Vb represent the M3 multi-point VF voltage points 1, 2, 3, and the M3 rated
voltage, respectively.

Note: Generally, V1<V2<V3<Vb, fl1<f2<f3<fb. Setting the voltage too high at low frequencies
may cause the motor to overheat or even burn out, and the inverter may experience overcurrent or
overvoltage protection.
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Figure 2-69 Thrinduction Motor Multi-Segment (Custom) V/F Curve

H1-14 M3 Torque Compensation Gain Range: 0~ 10 Factory value: 1

H1-15 M3 Slip Compensation Gain Range: 0.00~10.00 Factory value: 0

The above two function codes are only applicable for driving third induction motors under VF and
VVC control modes.

H1-14 Torque compensation gain, used to adjust the torque compensation level. By adjusting the
output voltage, the motor's load-carrying capacity is adjusted. The greater the torque compensation gain,
the better the load-carrying capacity, but the output current will increase. If set too high, it may lead to
overcurrent faults; reducing the torque compensation gain will decrease the load-carrying capacity
accordingly.

H1-15 Torque filter time, used to adjust the filter time of the torque compensation. If the filter time
is set too large, control stability improves, but the control response deteriorates. When the filter time is

toosmall, the response is faster, but it may lead to instability. Adjustments can be made

according to actual conditions.
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H1-16 M4 Multi-point VF Frequency Point 1 Range: 0.00~599.00Hz Factory value: 0.5
H1-17 M4 Multi-point VF Voltage Point 1 Range: 0.0~480.0V Factory Value: 2
H1-18 M4 Multi-point VF Frequency Point 2 Range: 0.00~599.00Hz Factory value: 1.5
H1-19 M4 Multi-point VF Voltage Point 2 Range: 0.0~480.0V Factory value: 10
H1-20 M4 Multi-point VF Frequency Point 3 Range: 0.00~599.00Hz Factory Value: 3
H1-21 M4 Multi-point VF Voltage Point 3 Range: 0.0~480.0V Factory value: 22

The above function codes are used to set the multi-segment (custom) V/F curve for the fourth
induction motor, as shown in Figure 2-70. Define multi-segment V/F curves according to HI1-16 ~
H1-21 and HO-23 and H0-24, as shown in the figure below. In the figure below, fl, {2, f3, and fb
represent M4 multi-point VF frequency point 1, M4 multi-point VF frequency point 2, M4 multi-point
VF frequency point 3, and M4 rated frequency, respectively. V1, V2, V3, and Vb represent M4
multi-point VF voltage point 1, M4 multi-point VF voltage point 2, M4 multi-point VF voltage point 3,
and M4 rated voltage, respectively.

Note: Generally, V1<V2<V3<Vb, fl1<f2<f3<fb. Setting the voltage too high at low frequencies
may cause the motor to overheat or even burn out, and the inverter may experience overcurrent or
overvoltage protection.
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Figure 2-70 Fourth Induction Motor Multi-Segment (Custom) V/F Curve
H1-22 M4 Torque Compensation Gain Range: 0~10 Factory value: 1
H1-23 M4 Slip Compensation Gain Range: 0.00~10.00 Factory value: 0

The above two function codes apply only to the situation where the fourth induction motor is
driven in VF and VVC control modes.

H1-22 Torque compensation gain, used to adjust the size of torque compensation. By adjusting the
output voltage, the motor's load-carrying capacity is adjusted. The greater the torque compensation gain,
the better the load-carrying capacity, but the output current will increase. If set too high, it may lead to
overcurrent faults; reducing the torque compensation gain will decrease the load-carrying capacity
accordingly.

H1-23 Torque filter time, used to adjust the filter time for torque compensation. If the filter time
setting is too large, control stability improves, but the control response deteriorates. When the filter time
is tooshort,the response is faster, but it may lead to instability. Adjustments can be made according to
actual conditions.

2.20 H3 Group Other motor fault parameters

H3-00 Over-torque selection 2 Range: 0~4 Factory value: 0
H3-01 Over-torque threshold 2 Range: 10%~250% Factory value: 120
H3-02 Over-torque time 2 Range: 0.1~60.0s Factory value: 0.1

The above function codes are used to set up the over-torque detection function for Motor 2. The
inverter issues a warning or stops when it detects excessive torque on Motor 2, protecting both the
motor and the inverter.
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H3-00 Over-torque Selection 2

0: Not Detected

1: Constant Speed Detection Continue Running

During constant speed operation, if Motor 2 experiences over-torque, a warning is issued but
operation continues.

2: Constant Speed Detection Stop Running

During constant speed operation, if Motor 2 experiences over-torque, an over-torque fault is
reported and operation stops.

3: Running Detection Continue Running

During operation, if Motor 2 experiences over-torque, a warning is issued but operation continues.

4: Running Detection Stop Running

During operation, if Motor 2 experiences over-torque, an over-torque fault is reported and
operation stops.

H3-01 Over-torque threshold 2

H3-02 Over-torque time 2

When the inverter output current exceeds H3-01 (unit %, based on the rated current of the inverter)
and persists for longer than the time set by H3-02, the inverter will determine subsequent actions
according to H3-00. When H3-00 is 1 or 3, as shown in Figure 2-71, if over-torque is detected, the
inverter will display an over-torque warning but continue to operate until the output current falls below
95% of the H3-01 set value, at which point the warning will be cleared. When H3-00 is 2 or 4, as shown
in Figure 2-72, if over-torque is detected, the inverter will report an over-torque fault and stop operation
until the fault is reset, after which it can resume operation.
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Figure 2-71Motor 2 Over-torque Detection (H3-00=1or 3)
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Figure 2-72Motor 2 Over-torque Detection (H3-00=20r4)

H3-03 Motor 2 overload selection Range: 0~2 Factory Value: 2

H3-04 Motor 2 overload time Range: 30.0~600.0s Factory Value: 60

Function Code H3-03 is used to set the overload protection mode for Motor 2.

0: Constant Torque Output Motor

1: Variable Torque Output Motor

2: No Motor Overload Protection

Function Code H3-04 is used to set the overload protection time for Motor 2 when the current
reaches 150% of the rated current. By setting an appropriate inverse-time curve, the operating time of
Motor 2 under overload conditions can be made less than the set overload protection time for Motor 2,
thereby achieving overload protection and preventing Motor 2 from being damaged due to overheating.
When the overload time reaches the motor 2 overload protection time, an alarm for motor 2 overload
fault (E023) will be reported. This function is not enabled by default; if it needs to be enabled, set
H3-03to O or 1.

When H3-03 is 0, the overload curve of the corresponding motor is determined by H3-04, denoted
as time T, and the inverse-time curve determined by it is shown inFigure 2-73. Inthis,“Motor 2 Current
Percentage” refers to the ratio of the inverter output current to the motor rated current. When the motor
fan is independently controlled, this inverse time curve can be selected. In this case, the fan speed is
independent of the motor speed, so the cooling capacity does not decrease as the motor speed decreases,
making the inverse time curve independent of the motor operating speed.
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Figure 2-73 Motor 2 Overload Protection Curve (H3-03=0)

When H3-03 is 1, the overload curve of motor 2 is determined by H3-04 and the motor speed, as
shown in Figure2-74. The “speed coefficient” is a function of motor speed, when the motor speed
exceeds the rated speed, the speed coefficient equals 1, when the motor speed is less than the rated
speed, the speed coefficient = 1/(0.4 + 0.6 * motor speed / motor 2 rated speed).
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Figure 2-74 Motor 2 Overload Protection Curve (H3-03=1)

When the motor uses coaxial cooling (fan connected to the motor shaft), the fan speed is the same
as the motor speed, and a decrease in motor speed will reduce the fan's cooling capacity. In this case, it
is recommended to set H3-03 to 1, the inverse time curve will adjust according to the motor speed, the
motor overload capacity will decrease as the speed decreases, preventing overheating due to reduced fan
cooling capacity. When the motor speed is zero, the fan stops rotating, at this point the speed coefficient
is 2.5, the corresponding overload curve is shown inFigure 2-75, according to the figure, when the
current reaches 60% of the motor's rated current, the motor will report an overload fault after running
for T time.
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Figure 2-75 Motor 2 Overload Protection Curve (Coaxial Cooling)
H3-05 Over-torque selection 3 Range: 0~4 Factory value: 0
H3-06 Over-torque threshold 3 Range: 10%~250% Factory value: 120
H3-07 Over-torque time 3 Range: 0.1~60.0s Factory value: 0.1

The above function codes are used to set up the over-torque detection function for Motor 3. The
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inverter issues a warning or stops operation when it detects excessive torque on Motor 3, thus protecting
the motor and the inverter.

H3-05 Over-torque Selection 3

0: Not Detected

1: Constant Speed Detection Continue Running

During constant speed operation, if Motor 3 experiences over-torque, a warning is issued but
operation continues.

2: Constant Speed Detection Stop Running

During constant speed operation, if Motor 3 experiences over-torque, an over-torque fault is
reported and operation stops.

3: Running Detection Continue Running

During operation, if Motor 3 experiences over-torque, a warning is issued but operation continues.

4: Running Detection Stop Running

During operation, if motor 3 experiences over-torque, an over-torque fault is reported and the
operation stops.

H3-06 Over-torque threshold 3

H3-07 Over-torque time 3

When the inverter output current exceeds H3-06 (unit %, based on the inverter's rated current) and
persists for longer than the time set by H3-07, the inverter will determine subsequent actions according

to H3-05. When H3-05 is 1 or 3,the over-torque detection is shown in Figure 2-76. If over-torque is
detected, the inverter will display an over-torque warning, but the inverter will continue to operate until
the output current is less than 95% of the H3-06 set value, after which the warning will be cleared.

When H3-05 is 2 or 4, the over-torque detection is shown in Figure 2-77. If over-torque is detected, the
inverter reports an over-torque fault and stopsoperation until the fault is reset, after which it can resume
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Figure 2-76 Over-torque detection for Motor 3 (H3-05=1or 3)
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Figure 2-77 Over-torque detection for Motor 3 (H3-05=20r4)
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H3-08 Motor 3 overload selection Range: 0~2 Factory Value: 2

H3-09 Motor 3 overload time Range: 30.0~600.0s Factory Value: 60

Function code H3-08 is used to set the overload protection mode for Motor 3.

0: Constant Torque Output Motor

1: Variable Torque Output Motor

2: No Motor Overload Protection

Function code H3-09 is used to set the overload protection time for Motor 3 when the current
reaches 150% of the rated current.

By setting an appropriate inverse time curve, the operating time of Motor 3 under overload
conditions is made less than the set overload protection time for Motor 3, thereby achieving overload
protection for Motor 3 and preventing damage due to overheating. When the overload time reaches the
overload protection time for Motor 3, an overload fault for Motor 3 (E134) will be reported. This
function is not enabled by default; if it needs to be enabled, H3-08 must be set to 0 or 1.

When H3-08 is 0, the overload curve for the corresponding motor is determined by H3-09, denoted
as T, and the inverse time curve determined by it is shown in Figure2-78. Inthiscase,the*“Motor 3 current
percentage” refers to the ratio of the inverter output current to the rated current of Motor 3. When the
motor fan is independently controlled, this inverse time curve can be selected. In this case, the fan speed
is independent of the motor speed, so the cooling capacity does not decrease as the motor speed
decreases, making the inverse time curve independent of the motor operating speed.
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Figure 2-78 Motor 3 Overload Protection Curve (H3-08=0)

When H3-08 is 1, the overload curve of Motor 3 is determined by H3-09 and the motor speed, as
shown in Figure7-79. Among them, the “speed coefficient” is a function of the motor speed; when the
motor speed exceeds the rated speed, the speed coefficient equals 1; when the motor speed is less than
the rated speed, speed coefficient=1/(0.4+0.6*motor speed/Motor 3 rated speed)
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Figure 2-79 Motor 3 Overload Protection Curve (H3-08=1)

When the motor uses coaxial cooling (fan connected to the motor shaft), the fan speed is the same
as the motor speed, and a decrease in motor speed will reduce the fan's cooling capacity. In this case, it
is recommended to set H3-08 to 1, so that the inverse-time curve adjusts according to the motor speed,
reducing the motor's overload capacity as the speed decreases to prevent overheating due to reduced fan
cooling efficiency. When the motor speed is zero, the fan stops rotating. At this time, the speed factor is
2.5, and the corresponding overload curve is shown in Figure2-80. From the figure, it can be seen that
when the current reaches 60% of the motor's rated current, Motor 3 will report an overload fault after
running for T time.
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Figure 2-80 Overload Protection Curve for Motor 3 (Axial Cooling)
H3-10 Over-torque selection 4 Range: 0~4 Factory value: 0
H3-11 Over-torque threshold 4 Range: 10%~250% Factory value: 120
H3-12 Over Torque Time 4 Range: 30.0~600.0s Factory value: 0.1

The above function codes are used to set the over-torque detection function for Motor 4. The
inverter issues a warning or shuts down when it detects excessive torque in Motor 4, protecting both the
motor and the inverter.

H3-10 Over-torque Selection 4

0: Not Detected

1: Constant Speed Detection Continue Running

During constant-speed operation, if Motor 4 experiences over-torque, a warning is issued but the
operation continues.

2: Constant Speed Detection Stop Running
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When running at constant speed, if motor 4 experiences over-torque, an over-torque fault is
reported and operation stops.

3: Running Detection Continue Running

During operation, if motor 4 experiences over-torque, a warning is issued but operation continues.

4: Running Detection Stop Running

During operation, if motor 4 experiences over-torque, an over-torque fault is reported and
operation stops.

H3-11 Over-torque threshold 4

H3-12 Over-torque time 4

When the inverter output current exceeds H3-11 (unit %, based on the inverter's rated current) and
persists for longer than the time set in H3-12, the inverter will determine subsequent actions according
to H3-05. When H3-10 is 1 or 3, as shown in Figure 2-81, if over-torque is detected, the inverter will
display an over-torque warning, but the inverter will continue to operate until the output current is less
than 95% of the H3-11 set value, after which the warning will be cleared. When H3-10 is 2 or 4, as
shown in Figure 2-82, if over-torque is detected, the inverter reports an over-torque fault and
stopsoperation until the fault is reset, after which it can resume operation.
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Figure 2-81 Motor 4 Over-Torque Detection (H3-10=1or 3)
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Figure 2-82 Motor 4 Over-Torque Detection (H3-10=20r4)

H3-13 Motor 4 Overload Selection Range: 0~2 Factory Value: 2

H3-14 Motor 4 Overload Time Range: 30.0~600.0s Factory Value: 60

Function code H3-13 is used to set the overload protection mode for Motor 4.
0: Constant Torque Output Motor
1: Variable Torque Output Motor
2: No Motor Overload Protection

161




Parameter Group Description CM680
Inverter Software Manual

Function code H3-14 is used to set the overload protection time for Motor 4 when the current
reaches 150% of the rated current. By setting appropriate inverse-time curves, the operating time of
Motor 4 under overload conditions is made less than the set overload protection time for Motor 4,
thereby achieving overload protection and preventing Motor 4 from being damaged due to overheating.
When the overload time reaches the motor 4 overload protection time, an E135 motor 4 overload fault
will be reported. This function is not enabled by default; if it needs to be enabled, set H3-13to 0 or 1.

When H3-13 is 0, the overload curve for the corresponding motor is determined by H3-14, denoted
as T, and the inverse-time curve is shown in Figure2-83. Inthiscase,the“Motor 4 Current Percentage”
refers to the ratio of the inverter output current to the rated current of Motor 4. When the motor fan is
independently controlled, this inverse time curve can be selected. In this case, the fan speed is
independent of the motor speed, so the cooling capacity does not decrease as the motor speed decreases,
making the inverse time curve independent of the motor operating speed.
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Figure 2-83 Motor 4 Overload Protection Curve (H3-13=0)

When H3-13 is 1, the overload curve for Motor 4 is determined by H3-14 and the motor speed, as
shown in Figure2-84. Among them,“speed coefficient” is a function of motor speed, when the motor
speed is greater than the rated speed, the speed coefficient equals 1, when the motor speed is less than
the rated speed,speed coefficient=1/(0.4+0.6*motor speed/motor 4 rated speed)

i H LRI TR)

AT

T/6

125%  150% 190%
LA LD E1 ) o B R 8

Figure 2-84 Motor 4 overload protection curve (H3-13=1)

When the motor uses coaxial cooling (fan connected to the motor shaft), the fan speed is the same
as the motor speed, and a decrease in motor speed will reduce the fan's cooling capacity. In this case, it
is recommended to set H3-13 to 1, the inverse time curve will be adjusted according to the motor speed,
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the motor overload capacity will decrease as the speed decreases, preventing motor overheating due to
reduced fan cooling capacity. When the motor speed is zero, the fan stops rotating. At this time, the
speed factor is 2.5, and the corresponding overload curve is shown in Figure2-85. From the figure, it
can be seen that when the current reaches 60% of the motor's rated current, Motor 4 will report an
overload fault after running for T time.

RIS ]
4T
T
/6
50% 60% 76%
FLML3 FIAL 11 20 E

Figure 2-85 Overload Protection Curve for Motor 4 (Axial Cooling)

2.21 L0 Group System Control Parameters

L0-00 APP MACRO Range: 0~65535 Factory value: 0
L0-01 System Debugging Flag Range: 0~65535 Factory value: 0
L0-02 Debugging Flag Range: 0~65535 Factory value: 0
L0-03 Debug Flag 1 Range: 0~65535 Factory Value: 64
L0-05 System Control Parameters Range: 0~65535 Factory value: 0
L0-06 Special Control Flags Range: 0~65535 Factory value: 0
L0-09 KPD Automatic Screen Refresh Enable | Range: 0~1 Factory value: 0
L0-10 KPD Screen Refresh Time Setting 0.00~6.00s Factory Value: 0.15
L0-11 Low Speed Debugging Position 0~65535 Factory value: 1

This group of function codes is used for professional personnel to debug; detailed introduction is
not provided here.

2.22 L1 Group User Function Code Customization

L1-00 | Frequency Source Selection (HAND) | Range: 0~9 | Factory value: 0

This function code is used to set the frequency source when in manual mode.
: Digital Operator

: RS485 Communication

: Analog Input

: External Up/Down Input

: Pulse Input Without Direction
: Pulse Input With Direction

: CANopen Input

: Reserved

: Communication Card Input

: PID

CXVIDULAWN—O

| L1-01 | Operation Command Source (HAND) | Range: 0~5 | Factory value: 0

This function code is used to set the operation command source when in manual mode.
0: Digital Operator

1: External Terminal Input

2: RS485 Communication Input

3: CANopen Input

4: Reserved
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5: Communication Card Input

2.23 L2 Group Optimal Control Parameters

L2-06 | Dead Time Compensation Mode | Range: 0~5 Factory value: 4

This parameter is used to set the dead time compensation method.
0: Disable dead time compensation

4: Use dead time compensation method 4

5: Use dead time compensation method 5

L2-07 Dead Time Compensation Value Range: 0~65535 Factory Value: 180

ipgy || Nl Vel Wiep Commmesion | oo 6-gssms iy Weili: 5
Value

12-09 Dead Time Compensation 4 Slope Range: 0~65535 Factory Value: 200

L2-10 Dead Time Compensation 5 Slope Range: 0~65535 Hacen) VLTS

5000

The above parameters are used to adjust the dead time compensation curve, generally no
modification is required.

Factory Value:
740.0V

L2-17 BrakeUnit EnableVoltage Range:330.0~900.0V

This parameter sets the DC bus voltage threshold for activating the braking unit. Users can select
an appropriate braking resistor to achieve optimal deceleration characteristics; this parameter can be
modified during operation.

Factory Value:

L2-18 Undervoltage Protection Value Range: 250.0~440.0V 360.0V

This parameter sets the undervoltage threshold for the inverter's DC bus voltage. When the DC bus
voltage falls below this value, an undervoltage fault is triggered, causing the inverter to stop output and
the motor to free stop.

L2-19 | Zero Speed Operation Selection Range: 0~2 Factory value: 0

0: Wait for Output

When the control mode is VF or VVC, output waits, and the inverter enters a waiting state (U, V,
W JGvoltage output);

In other control modes, zero-speed operation is executed.

1: Zero-speed operation

When the control method is set to induction motor VF, the inverter will enter the operating state,
but the actual output will be zero;

When the control method is set to VVC, the inverterworks in the DC braking state, and the
motor current is DC;

In other control modes, zero-speed operation is executed.

2: Output at Minimum Frequency

The inverter will operate according to the set values of multi-point VF frequency point 1 (F2-04)
and multi-point VF voltage point 1 (F2-05).

| L2-22 | Random PWM | Range: 0~1 | Factory value: 0 |
0: Off
1: Enable

| 12-24 | Back EMF Identification Frequency | Range:0~1000% | Factory value:50 |

For synchronous motors with higher rated frequencies (e.g., several hundred Hz),
the frequency ratio during operation can be appropriately reduced during the rotational
self-learning process.

2.24 L4 Group Brake Function Parameters

| L4-00 | Brake Frequency | Range: 0.00~599.00Hz | Factory Value: 0.00 |
This function code is used to set the brake frequency.
| L4-01 | Brake Control Enable Selection | Range: 0~1 | Factory value: 0 |
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This function code is used to set brakecontrol enable.

L4-02 | Brake Release Frequency | Range: 0.00~20.00Hz

Factory Value: 2.5

This function code is used to setbrake release frequency.

L4-03 | Brake Release Frequency Maintenance | Range: 0.00~20.0 seconds Factory Value: 1.0

This function code is used to setbrake release frequency hold.

| L4-04 | Brake Current Limit Value | Range: 50~200% | Factory value: 120
This function code is used to setbrake current limit value.

| L4-05 | Brake Close Frequency | Range: 0.00~20.00Hz | Factory Value: 1.50
This function code is used to setbrake close frequency.

| L4-06 | Brake Close Delay Time | Range: 0.0~20.0 seconds | Factory Value: 0.0

This function code is used to setbrake release delay time.

L4-07 | Brake Close Frequency Maintenance | Range: 0.0~20.0 seconds Factory Value: 1.0

This function code is used to setbrake release frequency maintenance.

2.25 LS5 Group Sleep and Wake Function Parameters

This group of parameters is mainly used to achieve sleep and wake functions in constant pressure
water supply applications, where the inverter stops running during the sleep period. After the wake-up
delay within the sleep zone, the inverter starts running again, ending the sleep mode.

The sleep and wake functions require setting parameters such as sleep threshold, sleep delay, wake
threshold, and wake delay. In general, the wake frequency (L5-02) should be set greater than or equal to
the sleep frequency (L5-01). When the sleep frequency is 0, the sleep and wake functions are invalid.

Sleep and wake-up are divided into three cases:

1. Frequency command (without using process PID, parameter FA-00 = 0, only valid in VF control,
i.e., VF sleep and wake-up)

After the output frequency reaches the sleep frequency (parameter L5-01), the inverter maintains
operation at the sleep frequency and begins the sleep delay (parameter L5-03). After the delay time has
elapsed, it stops directly at 0 Hz. When the frequency command reaches the wake-up frequency
(parameter L5-02), after the wake-up delay (parameter L5-04), the inverter starts to accelerate to the set
frequency according to the specified acceleration time.The frequency command sleep and wake-up
process is shown in Figure 2-86.

EES
1 N
 AE AR AERE
e R A | N\ S
1502 7
REREE .
L5-01 f> 3 INE
A 1) A0 1
OHz
K AR 5E B 1% B2 B 8
< 1503 ﬁigj 2 OER
15-04

Figure 2-86 Frequency CommandSleep and Wake-up Schematic Diagram

2. PID Output Frequency Command (using process PID, parameter FA-00 # 0 and parameter
L5-00=0, i.e., PID sleep and wake-up)

When the PID output frequency command reaches the sleep frequency (parameter L5-01), the
inverter begins to enter sleep mode. After the sleep delay (parameter L5-03) has elapsed, it stops
directly at 0 Hz. If the sleep delay time has not been reached, the output frequency remains at the lower
limit frequency (parameter FO-11, and FO-11 # 0) or the minimum output frequency (parameter F2-04,
if the lower limit frequency F0O-11 = 0), waiting for the sleep time to reach before entering the sleep
state. When the PID output frequency command reaches the wake-up frequency (parameter L5-02), the
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inverter starts the wake-up delay (parameter L5-04). After the delay time has elapsed, the inverter
accelerates to the PID output frequency as set. The PID output frequency command sleep and wake-up
process is shown in Figure 2-87.

PIDE
mERS
1% B2 5 {8
L5-02 . .
2R | |
S HERE : :
R IR A N/ ! :
1501 i i
TRE®E 5 ], mmE
FO-11 i ! B 1] o 2
SR P : :
= Otz : :/
K IR ZE B | REE N
1503 ﬁig% o gy BT
L5-04

Figure 2-87 PID output frequency commandsleep and wake-up diagram

3. PID feedback value (using process PID, parameter FA-00 # 0 and parameter L5-00 = 1, also for
PID sleep and wake-up)

When the PID feedback value reaches the sleep threshold (parameter L5-01), the inverter begins to
sleep. After the sleep delay (parameter L5-03) has elapsed, it stops directly at 0 Hz. If the sleep delay
time has not been reached, the output frequency remains at the lower limit frequency (parameter FO-11,
and FO0-11 # 0) or the minimum output frequency (parameter F2-04, if the lower limit frequency F0-11 =
0), waiting for the sleep time to reach before entering the sleep state. When the PID feedback value
reaches the wake-up threshold (parameter L5-02), the inverter starts the wake-up delay (parameter
L5-04). After the delay time has elapsed, the inverter accelerates to the PID output frequency according
to the set acceleration time. The PID feedback value sleep and wake-up process is shown in Figure
2-88.

PIDR % {8
R AT .
R
L5-01
—— ?ﬁ/}iﬁ@
1% B2 5 (8 AT 18] i i
L5-02
G ES .
f> 1RINIE
o B 18] A0 28
BEME i/
F2-)04 OHz
o BB pE o BEL i
15-03 = L504

Figure 2-88 PIDFeedback Value Sleep and Wake-Up Schematic

When the sleep function is controlled by the PID setpoint and feedback value (the above cases 2
and 3), the inverter frequency source must be selected as PID (parameter F0-06 = 9).

| L5-00 | Sleep Method Reference Selection Range: 0~1 | Factory value: 0

0: PID Command Arrival
1: PID Feedback Arrival
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When parameter L5-00 = 0, the units for parameters L5-01 and L5-02 automatically change to
frequency, and the setting range automatically changes to 0.00~599.00 Hz.

When parameter L5-00 = 1, parameters L5-01 and L5-02 units automatically change to percentage,
and the reference base becomes the percentage of feedback, with the setting range automatically
changing to 0.00~200.00%.

[ £5-01 [ steep Threshold Range: 0.00Hz~599.00Hz | Factory Value: 0.00

During the operation of the inverter, when the set frequency is less than the sleep frequency
(parameter L5-01, L5-00 = 0), or the PID negative feedback value is greater than the sleep threshold
(parameter L5-01, L5-00 = 1), the inverter begins to enter sleep mode. After the sleep delay (parameter
1.5-03) has elapsed, it stops directly at 0 Hz.

| L5-02 | ‘Wake Threshold | Range: 0.00Hz~599.00Hz | Factory Value: 0.00 |
If the inverter is in sleep mode and the current operating command is valid, when the set frequency

is greater than the wake-up frequency (parameter L5-02, L5-00 = 0), or the PID negative feedback value

is less than the wake-up threshold (parameter L5-02, L5-00 = 1), after the wake-up delay (L5-04), the

inverter starts to accelerate to the PID output frequency according to the set acceleration time.

L5-03 Sleep Delay Range: 0.0s~6000.0s Factory Value: 0.0

L5-04 Wake-up Delay Range: 0.00s~600.00s Factory Value: 0.00

2.26 L6 Group Counting

| L6-00 | Final Count Value Setting | Range: 0~65500 | Factory value: 0
This function code is used for counting functions, and can set the final count value (maximum
value).

When L6-00 is 0, the counting function is disabled. When L6-00 is not 0, the counting function is
active. The counter's input point can be triggered by the multifunction terminal DI6 (digital input
function set to 23 for input counting), as shown in Figure 2-89, when the count reaches the L6-00 set
value, the inverter can issue a final count reached signal through the digital output terminal.

UL

L6-00=5
RY itz 5 [—|
BRI

Figure 2-89 Final Count Value SettingDiagram

| L6-01 | Intermediate Count Value Setting | Range: 0~65500 | Factory value: 0 |
This function code is used for counting functions, and can set the intermediate (set) count value.
This function code must be used in conjunction with the final count value setting (L6-00).
AsshowninFig.2-90,whenthecountvalueincreasestothesetvalueofL6-01,theinvertercanissueasetcoun
treachedsignalviadigitaloutputterminalsandcontinuecountinguntilthefinalcountvalue.

ZHI6-01=3
RY L 5 ZH16-005
e e o
ZHI6-00=17

Fig.2-90IntermediateCountValueSettingDiagram
L6-02 | Count Reached E.F Enable | Range: 0~1 | Factory value: 0
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Thisfunctioncodeisusedtosettheinverter'sactionwhenthecountisreached.
0:Countreached,noEF;

Whenthecountisreached,theinvertercontinuestooperate.

1:Countreached,EF;
Whenthecountisreached,theinverterstopsoperationandindicatesanexternalfault.

2.27L7GroupAIMulti-pointCurveSetting

L7-00 | Al Curve Selection | Range: 0~7 | Factory value: 0

Thisfunctioncodeisusedtosetthe Alcurveadjustmentmethod.

0: General Curve

Thesetvalueis0,allanaloginputsignalsarecalculatedusingbiasandgainmethods.

1: AIl Three-point Curve

Set value to 1, AIl uses the frequency and voltage/current correspondence method (parameters
L7-01 ~ L7-06) for calculation, other analog input signals use the bias and gain method for calculation.

2: AI2 Three-point Curve

Set value to 2, AI2 uses the frequency and voltage/current correspondence method (parameters
L7-07 ~ L7-12) for calculation, other analog input signals use the bias and gain method for calculation.

3: Three-point curve for AIl and AI2

Set value to 3, AIl and AI2 use the frequency and voltage/current correspondence method
(parameters L7-01 ~ L7-12) for calculation, other analog input signals use the bias and gain method for
calculation.

4: Three-point Curve for AI3

Set value to 4, AI3 uses the frequency and voltage/current correspondence method (parameters
L7-13 ~ L7-18) for calculation, other analog input signals use the bias and gain method for calculation.

5: Three-point Curve for All and AI3

Set value to 5, AIl and AI3 use the frequency and voltage/current correspondence method
(parameters L7-01 ~ L7-06, parameters L7-13 ~ L7-18) for calculation, other analog input signals use
the bias and gain method for calculation.

6: Three-point Curve for AI2 and AI3

Set value to 6, AI2 and AI3 use the frequency and voltage/current correspondence method
(parameters L7-07 ~ L7-18) for calculation, other analog input signals use the bias and gain method for
calculation.

7: Three-point curve for All, A2, and AI3

The set value is 7, and the frequency and voltage/current correspondence method (parameters
L7-01 to L7-18) is used for All, AI2, and AI3.

L7-01 ATl Minimum Point Input Value Range: 0.00~20.00 Factory Value: 0.00
L7-02 ATl Minimum Point Percentage Range: 0.00%~100.00% Factory Value: 0.00
L7-03 All Midpoint Input Value Range: 0.00~20.00 Factory Value: 5.00
L7-04 All Midpoint Percentage Range: 0.00~100.00% Factory Value: 50.00
L7-05 All Maximum Point Input Value Range: 0.00~20.00 Factory setting: 10.00
L7-06 AIl Maximum Point Percentage Range: 0.00~100.00% Factory value: 100.00

The above function codes are used to adjust the AIl input signal using a three-point curve, which is
effective when the All curve is selected as a three-point curve.

L7-01, L7-03, and L7-05 are the actual input voltage or current values. If the input signal type is
0-10V, entering 1.00 represents 1V; If the input type is 0-20mA or 4-20mA, entering 5.00 represents
SmA. Note that when setting, it must be ensured that L7-01 < L7-03 < L7-05. L7-02, L7-04, and L7-05
are the numerical values corresponding to the respective input values entered into the inverter, with
units in %. 100% represents the maximum value; for example, when the analog input function is set to
input frequency, 100% corresponds to the maximum frequency (F4-02). When the AIl input type is
0-10V and used as a frequency command, the curve relationships corresponding to different settings of
L7-01 to L7-06 are shown in Figure2-91.
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Figure 2-91 AI1 Multi-point Curve
L7-07 AI2 Minimum Point Input Value Range: 0.00~20.00 Factory Value: 0.00
L7-08 AI2 Minimum Point Percentage Range: 0.00~100.00% Factory Value: 0.00
L7-09 AI2 Midpoint Input Value Range: 0.00~20.00 Factory Value: 5.00
L7-10 AI2 Midpoint Percentage Range: 0.00~100.00% Factory Value: 50.00
L7-11 AI2 Maximum Point Input Value Range: 0.00~20.00 Factory setting: 10.00
L7-12 AI2 Maximum Point Percentage Range: 0.00~100.00% Factory value: 100.00

The above function codes are used for adjusting the AI2 input signal using a three-point curve,
which is effective when the AI2 curve is selected as a three-point curve. Refer to the relevant
descriptions for L7-01 to L7-06.

L7-13 AI3 Minimum Point Input Value Range: 0.00~20.00 Factory Value: 0.00
L7-14 AI3 Minimum Point Percentage Range: 0.00~100.00% Factory Value: 0.00
L7-15 AI3 Midpoint Input Value Range: 0.00~20.00 Factory Value: 5.00
L7-16 AI3 Intermediate Point Percentage Range: 0.00~100.00% Factory Value: 50.00
L7-17 AI3 Maximum Point Input Value Range: 0.00~20.00 Factory setting: 10.00
L7-18 AI3 Maximum Point Percentage Range: 0.00~100.00% Factory value: 100.00

The above function codes are used for adjusting the AI3 input signal using a three-point curve,
which is effective when the AI3 curve is selected as a three-point curve. Refer to the relevant
descriptions for L7-01 to L7-06.

2.28 L8 Group Application Macro Parameters

By selecting application macro parameters, the system automatically imports function parameters
related to the selected industry application, thus simplifying the parameter settings for users when
choosing different on-site applications.

Supports custom application macros, allowing users to edit 50 function code indexes themselves,
and stores the custom function code indexes and function code values even after power loss.
Additionally, there are ten industry application macros: air compressor, fan, water pump, conveyor belt,
CNC machine, packaging, textile machine, electric drill high-speed machine, process PID, process PID
main-secondary frequency. When different industry applications are selected, the system automatically
updates the relevant function parameters, eliminating the need for user settings.

L8-00 | Industry Application Macro Selection Range: 0~12 Factory value: 0
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0: No Function
1: Custom Application
: Air Compressor Application
: Fan Application
: Pump Application
: Conveyor Belt Application
CNC Machine Tool Application
: Packaging Application
: Textile Machine Application
: High-Speed Electric Drill
10: Not Applicable
11: Process PID Application
12: Process PID Master-Slave Frequency Application
Note: After selecting an application macro, some parameter default values will be automatically set
according to the selected application macro type.
L.8-00=1, User-Defined Parameter Setting:

Application Macro

L8-01~ L8-50
Parameters

Range: 0.00~29.00 Factory Value: 0.00

The custom option allows users to add up to 50 function code parameter settings (L8-01~L8-50).
For example, if a certain on-site application requires setting an asynchronous motor to operate in torque
mode with a carrier frequency of 6KHz and a maximum torque of 150%, then the parameters should be
set as follows: L8-01=0.03, L8-02=14.00, L8-03=0.15, L8-04=14.10; F0-03=2 (torque mode), FE-00=2
(IM open-loop torque control), F0-15=6 (carrier frequency), FE-10=150% (maximum torque command).
After power-off, when powered on again, the parameters added by the custom application macro
(L8-00=1) will be automatically imported.

Precautions:

m The setting values of parameters L8-01~L8-50 cannot be the index values of hidden attribute
function codes (function codes reserved for display, such as L8-01 cannot be set to 25.00, i.e., L3-00).

m The setting values of parameters L8-01~L8-50 cannot exceed the total number of members in the
set function group, for example, the display range of the FO group is FO-00~F0-18, L8-01 cannot be set
to 0.19 (i.e., FO-19).

m The setting values for parameters L8-01 to L8-50 cannot be L8 group parameters, such as L8-01
cannot be set to 29.XX (i.e., L8-XX).

m When the setting values for parameters L8-01 to L8-50 are not 0.00, user-defined index items
increase; otherwise, they decrease. For example, if L8-01=1.00, L8-02=1.01 (i.e., F1-00, F1-01), and
L8-03=0.00, two custom function parameters are defined.

m When adding application parameters, it is mandatory to set them consecutively starting from
L8-01 without skipping over 0.00 to set the next parameter, such as L8-01=1.00 (i.e., F1-00),
1L.8-02=0.00, and L8-03 cannot be set to 1.01.

m When reducing application parameters, they must be set to 0.00 sequentially from the last
non-0.00 parameter (L8-XX~L8-01).

If the operation does not follow the above rules, the keyboard will display an “**ERR**” error,
indicating that the setting has failed.

L8-00=2, air compressor application parameter settingsas shown in Table 2-26.

Table 2-26 Air Compressor Application Parameters
Parameter | Parameter Name Set Value
F0-01 Light/Heavy Load Selection 1 (Heavy Load)
F0-03 Control Mode 0 (Speed Mode)
F0-04 Speed Mode Selection 0 (V/F)
F0-05 Run Command Source Selection 1 (External Terminal Input)
F0-06 Frequency Source Selection 2 (Analog Input)
F0-09 Forwa}'d/Reverse Prohibited »
Selection 1 (Reverse Prohibited)
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FO-11 Lower Limit Frequency 20.00 (Hz)
F0-13 Acceleration time 1 20.00 (s)
FO-14 Deceleration time 1 20.00 (s)
FO-15 Carrier frequency 2 (kHz)
F1-12 Stopping Method 0 (Coast to Stop)
F5-21 AIl function selection 0 (No Function)
F5-27 AI2 Function Selection 1 (Frequency Setting)
L8-00=3, Fan application parameter settingsas shown in Table 2-27.
Table 2-27 Fan Application Parameters
Parameter | Parameter Name Set Value
F0-01 Light/Heavy Load Selection 1 (Heavy Load)
F0-03 Control Mode 0 (Speed Mode)
F0-04 Speed Mode Selection 0 (V/F)
F0-05 Run Command Source Selection 1 (External Terminal Input)
F0-06 Frequency Source Selection 2 (Analog Input)
F0-09 Forward/Reverse Prohibited .
Selection 1 (Reverse Prohibited)
F0-10 Upper Limit Frequency 50.00 (Hz)
FO-11 Lower Limit Frequency 35.00 (Hz)
F0-13 Acceleration time 1 15.00 (s)
F0-14 Deceleration time 1 15.00 (s)
FO-15 Carrier frequency 2 (kHz)
F1-12 Stopping Method 1 (Free Stop)
F1-29 Instant Power Failure Restart Method 2 (Minimum Frequency Tracking)
F2-00 V/F Voltage Selection 2 (Square V/F Curve)
F5-04 DI5 Terminal Function Selection 16 (AI2 Input Frequency Command)
F5-20 All signal type selection 0 (0-10V Input Selection)
F5-21 ATl function selection 1 (Frequency Setting)
F5-26 Al2 Signal Type Selection 1 (0-20mA Input Selection)
F5-27 AI2 Function Selection 1 (Frequency Setting)
F6-02 DOI Terminal Function Selection 11 (Fault Indication)
F6-03 DO2 Terminal Function Selection 1 (Inverter Running)
F6-20 AO2 Signal Type Selection 0 (0-10V Output Selection)
F9-46 Abnormal Start Count 5
F9-47 Abnormal Restart Reset Time 60.0s
L1-01 Operation Command Source o
(HAND) 0 (Digital Operator)
L1-00 Frequency Source Selection (HAND) |  (Digital Operator)
L7-00 Al Curve Selection 1 (AIl three-point curve)

L8-00=4, Pump application parameter settingsas shown in Table 2-28.
Table 2-28 Pump application parameters

Parameter

Parameter Name

Set Value
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L8-

L8-

Parameter | Parameter Name Set Value

F0-01 Light/Heavy Load Selection 1 (Heavy Load)

F0-03 Control Mode 0 (Speed Mode)

F0-04 Speed Mode Selection 0 (V/F)

F0-05 Run Command Source Selection 1 (External Terminal Input)

F0-06 Frequency Source Selection 2 (Analog Input)

F0-09 Forwa}'d/Reverse Prohibited o
Selection 1 (Reverse Prohibited)

FO-10 Upper Limit Frequency 50.00 (Hz)

FO-11 Lower Limit Frequency 35.00 (Hz)

FO0-13 Acceleration time 1 15.00 (s)

FO-14 Deceleration time 1 15.00 (s)

F1-29 Instant Power Failure Restart Method | 2 (Minimum Frequency Tracking)

F2-00 V/F Voltage Selection 2 (Square V/F Curve)

F9-46 Abnormal Start Count 5

F9-47 Abnormal Restart Reset Time 60.0s

00=5, Conveyor belt application parameter settingsas shown in Table 2-29.

Table 2-29 Conveyor belt application parameters

Parameter | Parameter Name Set Value

F0-01 Light/Heavy Load Selection 1 (Heavy Load)

F0-03 Control Mode 0 (Speed Mode)

F0-04 Speed Mode Selection 0 (V/F)

F0-05 Run Command Source Selection 1 (External Terminal Input)

F0-06 Frequency Source Selection 2 (Analog Input)

F0-09 Forwa}'d/Reverse Prohibited o
Selection 1 (Reverse Prohibited)

F0-10 Upper Limit Frequency 50.00 (Hz)

FO-11 Lower Limit Frequency 35.00 (Hz)

F0-13 Acceleration time 1 10.00 (s)

FO-14 Deceleration time 1 10.00 (s)

00=6, Machine tool application parameter settingsas shown in Table 2-30.

Table 2-30 Machine tool application parameters

Parameter | Parameter Name Set Value

F0-01 Light/Heavy Load Selection 1 (Heavy Load)

F0-03 Control Mode 0 (Speed Mode)

F0-04 Speed Mode Selection 0 (V/F)

F0-05 Run Command Source Selection 1 (External Terminal Input)
F0-06 Frequency Source Selection 2 (Analog Input)

F0-13 Acceleration time 1 5.00 (s)

FO-14 Deceleration time 1 5.00 (s)

F0-15 Carrier frequency 2 (kHz)

F1-08 Braking Current Level 20%
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F1-24 Stopping brake time 0.3s

F1-25 Braking Start Frequency 0.00Hz

F5-02 DI3 Terminal Function Selection 1 (Multi-speed/multi-position 1)
F5-03 DI4 Terminal Function Selection 2 (Multi-speed/multi-position 2)
F5-21 ATl function selection 1 (Frequency Setting)

F5-27 AI2 Function Selection 1 (Frequency Setting)

F6-00 RLY1 terminal function selection 11 (Fault Indication)

F6-02 DOI Terminal Function Selection 1 (Inverter Running)

F6-03 DO2 Terminal Function Selection 2 (Reach set frequency)

F7-37 Automatic Voltage Regulation 1 (Cancel AVR function)

L8-00=7, Packaging application parameter settingsas shown in Table 2-31.
Table 2-31 Packaging Application Parameters

Parameter | Parameter Name Set Value

FO0-01 Light/Heavy Load Selection 1 (Heavy Load)

F0-03 Control Mode 0 (Speed Mode)

F0-04 Speed Mode Selection 0 (V/F)

F0-05 Run Command Source Selection 2 (RS485 Communication Input)
F0-06 Frequency Source Selection 0 (Digital Operator)
FO-13 Acceleration time 1 10.00 (s)

FO-14 Deceleration time 1 10.00 (s)

F1-16 S Acceleration Time 1 0.20s

F1-17 S Acceleration Time 2 0.20s

F1-18 S Deceleration Time 1 0.20s

F1-19 S Deceleration Time 2 0.20s

F5-08 Terminal Command Mode 1 (2-Wire Mode 1)

F5-20 Al signal type selection 0 (0-10V Input Selection)
F5-21 All function selection 1 (Frequency Setting)

L8-00=8, Textile Application Parameter SettingsAs Shown in Table 2-32.
Table 2-32 Textile Application Parameters

Parameter | Parameter Name Set Value

F0-01 Light/Heavy Load Selection 1 (Heavy Load)

F0-03 Control Mode 0 (Speed Mode)

F0-04 Speed Mode Selection 0 (V/F)

F0-05 Run Command Source Selection 1 (External Terminal Input)
F0-06 Frequency Source Selection 1 (RS485 Communication)
F0-13 Acceleration time 1 10.00 (s)

FO-14 Deceleration time 1 10.00 (s)

F1-16 S Acceleration Time 1 0.20s

F1-17 S Acceleration Time 2 0.20s

F1-18 S Deceleration Time 1 0.20s

F1-19 S Deceleration Time 2 0.20s
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F9-08 Acceleration OC Stall Threshold 180%
F9-10 Operation OC Stall Threshold 180%
F9-37 Over-torque threshold 1 200%
F7-17 Fan control method 2 (Stop with Inverter Shutdown)

L8-00=9, High-Speed Drill Application Parameter SettingsAs Shown in Table 2-33.
Table 2-33 High-Speed Drill Application Parameters

L8-

Parameter | Parameter Name Set Value
F0-01 Light/Heavy Load Selection 1 (Heavy Load)
F0-03 Control Mode 0 (Speed Mode)
F0-04 Speed Mode Selection 0 (V/F)
F0-05 Run Command Source Selection 1 (External Terminal Input)
F0-06 Frequency Source Selection 2 (Analog Input)
F0-09 Forwayd/Reverse Prohibited -
Selection 1 (Reverse Prohibited)
FO-13 Acceleration time 1 4.00 (s)
FO-14 Deceleration time 1 3.00 (s)
FO-15 Carrier frequency 2 (kHz)
F1-08 Braking Current Level 20%
F1-24 Stopping brake time 0.3s
F1-25 Braking Start Frequency 0.00Hz
F5-21 AIl function selection 1 (Frequency Setting)
F6-00 RLY1 terminal function selection 11 (Fault Indication)
F6-02 DO1 Terminal Function Selection 1 (Inverter Running)
F6-03 DO2 Terminal Function Selection 2 (Reach set frequency)
F7-37 Automatic Voltage Regulation 1 (Cancel AVR function)
F9-15 Output Phase Loss Action Selection 1 (Warning and Decelerate to Stop)
F9-36 Over Torque Selection 1 épéfa?irz)sr:?m Speed - Detection - Stop
F9-37 Over-torque threshold 1 120%
F9-38 Over-torque time 1 0.1s
00=11, Process PID Application Parameter SettingsAs Shown in Table 2-34.
Table 2-34 Process PID Application Parameters
Parameter | Parameter Name Set Value
F0-03 Control Mode 0 (Speed Mode)
F0-04 Speed Mode Selection 0 (V/F)
F0-05 Run Command Source Selection 1 (External Terminal Input)
F0-06 Frequency Source Selection 9 (PID)
FO0-13 Acceleration time 1 3.00 (s)
FO-14 Deceleration time 1 3.00 (s)
F5-21 ATl function selection 5 (PID Feedback Value)
FA-00 PID Feedback Type Selection 1 (Negative Feedback Analog Input)
FA-01 PID Setpoint Source Selection 1 (Parameter FA-02)

174



CM680 Inverter Software Manual
Parameter Group Description

FA-02 PID Setpoint 50.00%

FA-05 Proportional Coefficient 1 10.00

FA-06 Integral Time 1 1.00

FA-11 PID Series/Parallel Selection 1 (Parallel)

FA-17 PID Direction Change Selection 0 (Prohibited)

L7-00 AI Curve Selection 1 (AIl Three-point Curve)
L7-13 AI3 Minimum Point Input Value 0.00

L7-15 AI3 Midpoint Input Value 9.99

L7-16 AI3 Intermediate Point Percentage 100.00%

L8-00=12, Process PID + Main Auxiliary Frequency Application Related Parameter SettingsAs
Shown in Table 2-35.
Table 2-35 PID + Main Frequency Application Parameters

Parameter | Parameter Name Set Value

F0-03 Control Mode 0 (Speed Mode)

F0-04 Speed Mode Selection 0 (V/F)

F0-05 Run Command Source Selection 1 (External Terminal Input)
F0-06 Frequency Source Selection 9 (PID)

F0-07 Auxiliary Frequency Source 3 (Analog Input)

F0-13 Acceleration time 1 3.00 (s)

FO-14 Deceleration time 1 3.00 (s)

F5-21 ATl function selection 5 (PID Feedback Value)

F5-26 AI2 Signal Type Selection 1 (0-20mA Input Selection)
F5-27 AI2 Function Selection 12 (Auxiliary Frequency Setting)
F5-38 Analog Bias Negative Frequency 0 (Forward/Reverse by Operator)
F5-30 AI2 Gain 100.0%

FA-00 PID Feedback Type Selection 1 (Negative Feedback Analog Input)
FA-01 PID Setpoint Source Selection 1 (Parameter FA-02)

FA-02 PID Setpoint 50.00%

FA-05 Proportional Coefficient 1 10.00

FA-06 Integral Time 1 1.00

FA-11 PID Series/Parallel Selection 1 (Parallel)

FA-17 PID Direction Change Selection 1 (Enabled)

FA-27 II:/Ir:::IxL enlz;xlhary Reverse Cut-off 10.0%

L7-00 Al Curve Selection 1 (AIl Three-point Curve)
L7-13 AI3 Minimum Point Input Value 0.00

L7-15 AI3 Midpoint Input Value 9.99

L7-16 AI3 Intermediate Point Percentage 100.00%
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3 Basic Configuration and Function Application

3.1 VFD Basic Application

3.1.1 Operation Command Setting
The operation command is used to control the inverter's start, stop, forward/reverse rotation, jog
operation, etc. The operation commands are divided into three types: keyboard, terminal, and
communication. Parameter FO-05 is used to select the operation command method.
Table 3-1 Operation Command Setting Related Parameters

Functio
Functio | n Code Factory
n Code Definiti Vel IR Value

on

Description

Selects the input channel for the inverter control
command. Inverter control commands include: start,
stop, forward rotation, reverse rotation, jog, etc.

0: Digital Operator

Selecting this command channel allows control
commands to be input via the RUN, STOP, JOG buttons
on the keyboard, suitable for initial debugging.

0: Digital Operator 1: External terminal input

1: External Select this command channel to control commands via
Run Terminal Input the inverter's DI terminals. The DI terminal control
Comm 2: RS485 commands can be set according to different scenarios,
and Communication such as  start/stop, forward/reverse, jogging,
F0-05 0 . . .
Source Input two/three-wire mode, multi-speed, etc., suitable for
Selecti 3: CANopen Input most applications.

on 4: Reserved 2, 3, 5: Communication command channels

5:  Communication Communication methods include RS485, CANopen,
Card Input communication cards.

Select this command channel to input control
commands via remote communication. The inverter
needs to have a communication card installed to
achieve communication with the higher-level machine.
Suitable for long-distance control or centralized control
of multiple equipment systems.

Set operation instructions via the 'keyboard'

When F0-05 is set to 0, use the keyboard buttons “RUN”, “STOP”, “JOG”, etc., to give the
inverter operation commands.

Pressing the “RUN” button starts the inverter, and you can see the indicator light above the “RUN”
button light up.

Pressing the “STOP” button while the inverter is running will stop the inverter. Before stopping,
the “RUN” button indicator light will flash until it stops, at which point the indicator light above the
“STOP” button will light up.

Setting operation commands through external terminals

When F0-05 is set to 1, operation commands are given to the inverter through DI terminals to
control its start and stop.

Parameter F5-08 sets the terminal command method, with a total of 6 methods, as shown inTable
3-2below:

Table 3-2 Terminal Command Mode Setting Parameters
Function Code
Definition

Function
Code

Value Range | Factory Value | Explanation
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Basic

Run

F5-08 Source Selection

Command

0: No Function

1: 2-Wire Mode 1

2: 2-wire Mode 2

3: 3-wire

4: 2-wire Mode
Start

Start
6: 3-wire Fast Start

1/Fast | 1

5: 2-wire Mode 2/Fast

Select different terminal
combinations to set the
inverter operation mode.

2-Wire Mode 1

F5-08 = 1, set to commonly used 2-wire mode 1.

The DI1 terminal is used for forward operation, and the DI2 terminal is used for reverse operation.
Connect the forward operation switch to the DIl terminal and the reverse operation switch to the DI2

terminal.
Table 3-3 2-Wire Mode 1 Related Parameters
Function Function Code Definition Set Value Explanation
Code
F5-08 Terminal Command Mode 1 2-Wire Mode 1
F5-00 DIl Terminal  Function | 0 When F5-08 is changed to 1, the DIl
Selection terminal defaults to forward operation.
F5-01 DI2 Terminal Function | 0 When F5-08 is changed to 1, the DI2
Selection terminal defaults to reverse operation.
F0-05 Run Command  Source | 1 External Terminal Input
Selection
Table 3-4 2-Wire Mode 1
SW1 SwW2 Run Command
1 0 Forward Operation
0 1 Reverse Operation
1 1 Stop
0 0 Stop
SW1
e o—| DIl ON IF8t OFF (51
5Wa2 /
L DI2 ON g% OFF {1t
COoOM
DCM

Two-Wire Mode 2

Figure 3-1 Two-Wire Operation Mode 1

F5-08 = 2, set to Two-Wire Mode 2.
The DI1 terminal is used to control the run command, and the DI2 terminal is used to control the

forward/reverse direction.

Table 3-5 Parameters Related to Two-Wire Mode 2

Function Code Functfo_n Gt Set Value Description
Definition

F5-08 Terminal Command | 2 Two-Wire Mode 2
Mode

F5-00 DIl Terminal Function | 0 Default for controlling the
Selection run command

F5-01 DI2 Terminal Function | 0 Default for controlling the
Selection forward/reverse operation

direction

F0-05 Run Command Source | 1 External Terminal Input

Selection
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Table 3-6 Two-Wire Mode 2

SW1 SwW2 Run Command

1 0 Forward Operation
1 1 Reverse Operation
0 1 Stop

0 0 Stop

E/O— DIl ON izfT OFF &1k
%/.7 DI2 ON & OFF IE&%
COM

DCM

Figure 3-2 Two-Wire Operation Mode 2

Three-Wire
F5-08 = 3, set to Three-Wire mode.
The DIl terminal is used to control the run command, the DI2 terminal is used to control the
forward/reverse direction, and the DI3 terminal is used to control the run enable.
Table 3-7 Three-wire Related Parameters

Function Code | Function Code Definition Set Value Description

F5-08 Terminal Command Mode 3 Three-Wire

F5-00 DIl Terminal Function | 0 Default for controlling the
Selection run command

F5-01 DI2 Terminal Function | 0 Default for controlling the
Selection forward/reverse ~ operation

direction

F5-02 DI3 Terminal Function | 0 Default is the Run Enable
Selection Terminal

F0-05 Run Command Source | 1 External Terminal Input
Selection

Table 3-8 Three-wire

SW1 SW2 SW3 Run Command

1 0 1 Forward Operation
1 1 1 Reverse Operation
X X Stop

0 X X Stop

SW1
s DIL ON iE4T OFF {21t

SW2/

® DI2 ON [zt OFF IE%
SW3

. DI3  ON {&8E OFF ZEIE
COM
DCM

Figure 3-3 Three-wire Operation Mode
Set the operation command via communication
When F0-05 is set to 2, 3, or 5, the inverter's start and stop commands are given through
communication.
This series supports multiple communication methods: 485, CANopen, PROFIBUS-DP, EtherCAT,
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Profinet, and Ethernet. Except for 485, other communications require the installation of a
communication card. According to the communication protocol, relevant parameters need to be set in
the F8 group to match the corresponding serial port protocol.

The following uses 485 communication as an example to explain the process of setting the
operation command via communication.

T EET MR
a5+ 485-38 F8 THEERSRE
F8-00 ke

Fe-01 JERENRETL
F8-02 JH bt
F8-03 [UERERT
> Fe-04 JEIFARAT

Figure 3-4 Schematic Diagram of Communication Given Operation Command
Application Example, Communication Control of Inverter Forward Operation. Send write
command data “01 06 20 00 00 12 02 07”. The data is in hexadecimal, and the meaning of each data bit
is shown in the table below. For more communication addresses and commands, see Appendix B.
Table 3-9 Meaning of Instruction Data Bits

Data Meaning

01 Inverter Communication
Address

06 Write Command

20 00 Control Command
Communication Address

00 12 Forward Operation
Command

02 07 CRC Check Low and High
Bits

Complete Data Transmission Process:
Host Sends: 01 06 20 00 00 12 02 07
Slave Responds: 01 06 20 00 00 12 02 07

3.1.2 Frequency Command Setting

The inverter is equipped with 2 frequency setting channels, named as the main frequency source
and auxiliary frequency source, which can operate independently or switch at any time, and even be
combined through set calculation methods to meet different control requirements on site.

Main Frequency Source Selection

The inverter has 10 main frequency sources, including digital operator, RS485 communication,
analog input, external Up/Down, CANopen, PID, multi-speed, etc., one of which can be selected
through F0-06.
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Figure 3-5 Schematic Diagram of Main Frequency Source Selection

From the different frequency sources shown in the figure, it can be seen that the operating
frequency of the inverter can be determined by function codes, adjusted manually in real-time, set by an
analog signal, given by multi-speed terminal commands, regulated in a closed loop by the built-in PID
controller using external feedback signals, or controlled via communication from a higher-level
machine.

The figure above provides the function codes related to each frequency source setting; refer to the
detailed description of the corresponding function code when setting.

Usage method with auxiliary frequency setting

There are 7 sources for the auxiliary frequency, which are selected through F0-07 setting.

Eodln 0
g 1

_00~F8- RSABSEH, 2
i —w P20 i;sﬁog_, SEFHAL200LH iL
e 3
AL, AI2_ AI3 4

fh#iUp/Down 4
FSYED i FIhakIE »

,?

—o| WA |

BYmA S

FO-07

F8-09=3 | CANopen 6 | fphumi==imifeie

CANopen

ERE
F8- 09 mf-FaER i

!

Figure 3-6 Schematic diagram of auxiliary frequency setting sources

In actual use, the relationship between the target frequency and the main and auxiliary frequency
sources is set through F0-10.
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3.1.3 Start/Stop Methods

Start Method

The inverter has three start modes: direct start, speed tracking start, and asynchronous motor
pre-magnetization start, which are selected through function parameter F1-00.

Direct Start

F1-00=0, direct start mode, suitable for most small inertia loads, the frequency curve during the
start process is shown in the following figure. The 'DC Braking' function before startup is suitable for
driving elevators, hoisting loads, etc. The 'Startup Frequency' is suitable for equipment that requires
torque impact at startup, such as concrete mixers.

S f
F 3
\ F4-03504MEE
JE— FO-13tniERdia
i [EF1-06
FERE A
A [EF1-09
= : 2
LR » BifE t

!

IhMEIETR S
Figure 3-7 Direct Start with DC Braking Schematic
s f

F 3

\ FA-03FM ISR

FO-13fmsEAdia

F1-06=0%)
F1-07=0Hz
F1-09=0%)

» B8] t

f

IHaEE TR S
Figure 3-8 Direct Start without DC Braking Schematic
Speed Tracking Start
F1-00#0, for speed tracking start, speed tracking is applicable to punch presses, fans, and other
high-inertia load applications.
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First, look at the startup curve process when F1-00=0:

ssE f

F 3

IEHESE S

IthMEIE TR S

0 BT t
Figure 3-9 Startup Curve When Speed Search Function is Disabled
After giving the stop command, the inverter decelerates to a stop. If the frequency has not reduced
to zero and a run command is given again, the frequency accelerates from zero to the set frequency.
When F1-00=1, it is for tracking start from the maximum frequency, and the frequency curve
during the start-up process is as shown in the following figure:

S
+ F4-03FREEE
i -
IHaMAEIR S
S ETHS
» B8] t
0

Figure 3-10 Tracking Start from Maximum Frequency
After giving the stop command, the inverter decelerates to a stop. If the frequency has not reduced
to zero and a run command is given again, the frequency directly decreases from the rated frequency to
the set frequency.
When F1-00=2, it is for tracking start from the current frequency, and the frequency curve during
the start-up process is as shown in the following figure:
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Figure 3-11 Start-up with Tracking from Current Frequency
After a stop command is given, the inverter decelerates to stop. If the frequency has not reduced to
zero and a run command is given again, the frequency will directly reach the set frequency. When
F1-00=3, it indicates start-up with tracking from the minimum frequency, and the frequency curve
during the start-up process is as shown in the following figure:

s f

F

lheiniaiCRilny

MR TR S

» HifiA] t
0 B7E]
Figure 3-12 Start-up with Tracking from Minimum Frequency

This start-up process is consistent with when F1-00=0.

Stopping Methods

The inverter has two stopping modes: deceleration stop and free stop, which are selected by
function code F1-12.

Deceleration Stop

F1-12=0 indicates deceleration stop. After a stop command becomes effective, the inverter reduces
the output frequency according to the deceleration time, and stops after the frequency drops to 0.

The frequency curve is as follows:
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Loyt ot B
ISlii=E
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Figure 3-13 Deceleration stop output frequency curve
Free stop

After the stop command becomes effective, the inverter immediately terminates the output, at
which point the motor stops freely according to mechanical inertia.
The frequency curve is as follows:

etz el
FRUBMHSIRSE
EaES
pIGE: i =)

Figure 3-14 Free stop output frequency curve
Acceleration and deceleration time settings
Acceleration time refers to the time required for the inverter to accelerate from zero frequency to
F4-03 (rated frequency) base frequency. Deceleration time refers to the time required for the inverter to
decelerate from F4-03 (rated frequency) base frequency to zero frequency.

SRR HZ 4
PR |- — —————— A—— .
#0 4
e /| \
-
| |
| |
|
L 2 | Bt
mmszam‘eﬂl-—-i : s TEmERE
| | |
| | |
R ENRAE L 2 ermEsEedia

Figure 3-15 Acceleration and deceleration time diagram
The CM680 provides four sets of acceleration and deceleration times, and users can switch and
select using digital input terminals DI (terminal input functions 8, 9). The four sets of acceleration and
deceleration times are set through the following function codes:
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First Group: FO-13 FO-14 Second Group: F7-03 F7-04
Third Group: F7-05 F7-06  Fourth Group: F7-07 F7-08
Application Example:
Taking DI3 and DI4 as input switching terminals as an example, the following are the setup steps.
1. Set parameters F5-02 and F5-03 to select DI3 and DI4 terminals as input switching terminals.
Table 3-10 Input Terminal Control for Acceleration/Deceleration Switching

Flgl:g;m Function Code Definition Set Value Description
F5-02 DI3 Terminal Function | 8 1-2 Segment
Selection Acceleration/Deceleration
Switching
F5-03 DI4 Terminal Function | 9 3-4 Segment
Selection Acceleration/Deceleration
Switching

2. By setting four groups of acceleration/deceleration parameters, set the corresponding
acceleration/deceleration times.

Table 3-11 Input Terminal Settings for Acceleration/Deceleration Times

DI4 Terminal Status | DI3 Terminal Status | /rcceleration and deceleration time
settings

OFF OFF First Group Acceleration/Deceleration
Time F0-13, FO-14

OFF ON Second Group
Acceleration/Deceleration Time
F7-03, F7-04

ON OFF Third Group
Acceleration/Deceleration Time
F7-05, F7-06

ON ON Fourth Group
Acceleration/Deceleration Time
F7-07, F7-08

3. When setting FO-12 (Speed Curve Time Unit), the decimal point position of the four groups of
acceleration/deceleration times will change, and the corresponding acceleration/deceleration times will
also change. This should be noted during actual use.

4. Set F1-20 (Automatic Acceleration/Deceleration Selection) to choose the inverter's
acceleration/deceleration method.

0: Linear Acceleration and Deceleration

1: Automatic Acceleration, Linear Deceleration

2: Linear Acceleration, Automatic Deceleration

3: Automatic Acceleration and Deceleration

4: Automatic Acceleration, Deceleration Suppression

3.2 MotorDebugging Methods

3.2.1 Asynchronous Motor VF and VVC Control Debugging Methods
Both asynchronous motor VF control and VVC control can be used to drive asynchronous motors,
and their debugging methods are almost identical; this section will introduce them together. The list of
parameters related to asynchronous motor VF and VVC debugging is shown in Table3-12.
Table 3-12 List of Parameters Related to Asynchronous Motor VF and VVC Debugging

Parameter Parameter Name
Numher

F4-03 M1 Rated Frequency
F4-04 M1 Rated Voltage
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Parameter Parameter Name

Nnimher

F2-04 Ml Multi-point VF
Freanency Paint 1

F2-05 Multi-point  VF  Voltage
Paint 1

F2-06 Multi-point VF Frequency
Paint 7

F2-07 Multi-point  VF  Voltage
Paint 7

F2-08 Multi-point VF Frequency
Paint 2

F2-09 Multi-point  VF  Voltage
Paint 2

F2-10 Slip Filter Time

F2-11 Slip Compensation Gain

F2-14 Vibration ~ Compensation
Gain

F3-29 Torque Filter Time

F7-37 Automatic Voltage

Reonlation

3.2.1.1 Basic Settings

The basic settings for asynchronous motor VF and VVC debugging mainly include the setting of
motor nameplate parameters, which generally do not require motor parameter identification. The setup
process is shown in Figure3-16.
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Fig.3-16 Basic Settings for Asynchronous Motor VF and VVC Tuning
The basic settings for VF and VVC are as follows:
(1) Parameter reset; Set parameter FO-18 to 9 to restore the inverter parameters to factory settings.
(2) Set motor nameplate parameters; set the parameters as shown in Table3-13:
Table3-13 Motor Nameplate Parameters
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Parameter Parameter Name
Nimher

F4-00 IM/PM Motor Selection
F4-03 IM1 Rated Frequency
F4-04 IM1 Rated Voltage
F4-05 IM1 Rated Power
F4-06 IM1 Number of Poles
F4-07 IM1 Rated Current
F4-08 IM1 Rated Speed

(3) Perform motor parameter identification (optional, generally not required); Set parameter F4-01
to 6 (IM rotational identification) or 2 (IM static identification), press the run button to start the
identification, and after calibration, the motor parameters shown in Table3-14 will be automatically
updated.

Table3-14 Identified Motor Parameters

Parameter Parameter Name
Nuimher

F4-10 IM1 No-load Current
F4-11 IM1 Stator Resistance
F4-12 IM1 Rotor Resistance
F4-13 IM1 Mutual Inductance
F4-14 IM1 Leakage Inductance

(4) Set the control mode to VF or VVC; Set F0-03 to 0 for speed mode, and set F0-04 to 0 to
configure the control mode as VF control; if FO-04 is set to 2, it will be asynchronous motor VVC.

3.2.1.2 No-load Testing
After basic settings are completed, no-load testing can be performed. Operate the motor at different
frequencies; if the motor vibrates, increase F2-14 'Oscillation Suppression Gain'.

3.2.1.3 Full-load Testing

After completing no-load testing, load testing can be conducted. If the motor's load capacity is
insufficient, try increasing F2-01 'Torque Compensation Gain'. In the case of full load operation, if the
actual motor speed is lower than the set speed, you can try increasing F2-11 “Slip Compensation Gain”.
Conversely, if the actual motor speed is higher than the set speed, you can try decreasing F2-11 “Slip
Compensation Gain”.

3.2.2 Permanent Magnet Motor VVC Commissioning Method
PMVVC is a sensorless vector control method for permanent magnet synchronous motors, and the
parameters required for commissioning are shown in Table3-15:

Table3-15 List of Parameters Related to Permanent Magnet Motor VVC Commissioning

Parameter

Parameter Name
Number

188



CM680 Inverter Software Manual Basic
Configuration and Function Application

Parameter

Number Parameter Name
Initial Position
Fl1-01 Identification Method
F1-36 PM Voltage Pulse Width
F1-37 PM ) High-Frequency
Injection Frequency
F1-38 PM High-Frequency
) Injection Amplitude
F2-01 Tor_que Compensation
Gain
F3-23 I/F Mode Current
Command
F3-24 IF Switching Frequency 1
F3-25 IF Switching Frequency 2
F3-29 Torque Filter Time
VVC High-Pass Frequency
F3-41 .
Compensation
F3-42 vvC Frequency

Compensation Gain

3.2.2.1 Basic Settings
PMVVC basic setup includes motor nameplate parameter settings and motor parameter
identification; the setup process is shown in Figure3-17.
The basic setup steps for PMVVC are as follows:
(1) Parameter reset; Set parameter FO-18 to 9 to restore the inverter parameters to factory settings.
(2) Set the motor nameplate parameters; set the parameters as shown in Table3-16:
Table3-16 Motor Nameplate Parameters

;f;rgger Parameter Name
F4-00 Motor Type Selection
F4-03 M1 Rated Frequency
F4-04 M1 Rated Voltage
F4-15 PM rated power
F4-16 PM pole number
F4-17 PM rated current
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Paiiinsior Parameter Name
Number
F4-18 PM rated speed

(3)Perform motor parameter identification; Set parameter F4-01 to 5 (PM rotational identification)
or 13 (PM static identification), press the run button to start the identification, and after the adjustment
ends, the motor parameters shown in Table3-17 will be automatically updated.

\ 4
——
ekl le itk e
F4-00 = 152
A e Paitiliine
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Fig.3-17 Basic Settings for VVC Tuning of Permanent Magnet Motor

Table3-17 Identified Motor Parameters

;fs:{:;t_er Parameter Name

F4-20 PM Stator Resistance
F4-21 PM D-axis Inductance
F4-22 PM Q-axis Inductance
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TGl Parameter Name
Number
F4-23 PM Ke Parameter

In Table3-17, the Ke parameter refers to the effective value of the back EMF at 1000 RPM. The
actual Ke value can be obtained during rotational identification, while static identification will estimate
Ke based on motor parameters.

If an error occurs during identification or the identification results are not within a reasonable
range, re-identification is required. The following table lists possible identification errors. When an
error occurs, refer to Table3-18 for troubleshooting.

Table3-18 Identification-related Faults

Fault Code Fault Description

Motor Parameter

E040 Motor Parameter Identification Error Identification Error

E142 No Feedback Current During Motor No Feedback Current
Parameter Identification During Identification
E143 Motor Phase Missing During Phase Missing During
Parameter Identification Identification

(4) Set the Control Method to PMVVC; Set F0-03 to 0 for Speed Mode, and set F0-04 to 2 to
configure the control method as PMVVC.
(5)Initial Angle Identification Method Selection; Select the initial angle identification method via
parameter F1-01 as shown in Table3-19.
Table3-19 Initial Position Identification Methods

F1-01 Description

0 Do Not _Perfqrm Initial
Angle Identification

1 Positive Suction Method

3 Pulse Injection Method 1

4 Pulse Injection Method 2

If reverse start is not allowed, options 3 or 4 should be prioritized; if reverse start is allowed or if
methods 3 and 4 are ineffective, the Positive Suction Method can be attempted.

3.2.2.2 No-load Testing

After basic settings are completed, no-load testing can be conducted. The no-load testing procedure
for a permanent magnet motor VVC is shown in Figure3-18.

The no-load testing steps for a permanent magnet motor VVC are as follows:

(1) Start the motor and run it to 1/2 rated speed. If overcurrent occurs during startup, handle it
according to the F1-01 setting: if F1-01=1, the current loop bandwidth can be reduced; If F1-01=3 or 4,
you can reduce F1-36 “PM voltage pulse width”. When reverse operation is not allowed, if the motor
reverses, you can increase F1-36 “PM voltage pulse width”. If the no-load current is too high
(exceeding 60% of the rated current), you can increase “F2-01 torque compensation gain”.

(2) Control the motor to run at the rated speed

If the motor exhibits periodic low-frequency oscillation, you can try increasing F3-42 “VVC
frequency compensation gain”, or increasing F3-41 “VVC frequency compensation high-pass”. If the
motor experiences severe vibration, try reducing F3-42 “VVC frequency compensation gain”, or
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reducing F3-41 “VVC frequency compensation high-pass”.

(3) Control the motor to run at the maximum speed

If loss of control occurs during acceleration, try increasing F3-42 “VVC frequency compensation
gain”, or increase the carrier frequency (parameter FO-15, the carrier frequency generally needs to be
more than 10 times the highest output frequency).
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Fig.3-18 Permanent Magnet Motor VVC No-load Debugging Flowchart
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3.2.2.3 Full Load Debugging

After the no-load debugging is completed, load testing can be conducted. The permanent magnet
motor VVC load debugging process is shown in Fig.3-19.
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Fig.3-19 Permanent Magnet Motor VVC Load Debugging Flowchart

By default, I/F control is used at 1/10 rated speed. If I/F control is not required, set F3-25 to zero.

The full-load commissioning steps are as follows:

(1) Low-speed load capacity adjustment; Run the motor to 1/10 of the rated speed. If the motor's
load-carrying capacity is insufficient, increase F3-23 “I/F mode current command”. If the
low-frequency current is too high, reduce F3-23 “I/F mode current command”.

(2) Load testing during acceleration; Accelerate from 1/10 of the rated speed to the rated speed. If
instability occurs, try increasing F3-30 “VVC voltage feedforward gain”.

(3) Rated speed load testing; If the motor exhibits periodic low-frequency oscillation, you can try
increasing F3-41 “VVC frequency compensation high-pass” or F3-42 “VVC frequency compensation
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gain”; If the motor experiences severe vibration, try reducing F3-41 “VVC frequency compensation
high-pass” or F3-42 “VVC frequency compensation gain”.

3.2.3 Asynchronous Motor and Permanent Magnet Motor SVC Commissioning Methods

3.2.3.1 SVC Introduction

SVC is a sensorless vector control method that can perform speed or torque control on

asynchronous motors, synchronous

commissioning parameters are shown in Table3-20.

Table3-20 SVC Commissioning Parameters Table

Parameter
Number

F3-00

F3-01

F3-02

F3-03

F3-04

F3-05

F3-06

F3-07

F3-08

F3-09

F3-10

F3-14

F3-23

F3-26

F3-27

F4-09

L2-09

Parameter Name

Speed loop PI  parameter
auto-calculation function enable
bit (bit 0 of F3-00, set to 1 to
enable)

ASR1/2 Switching Frequency
Zero Speed Bandwidth

ASR1 Low-Speed Bandwidth
ASR?2 High-Speed Bandwidth
ASR Zero Speed Gain

ASR Zero Speed Integral

ASR1 Low-Speed Gain

ASR1 Low-Speed Integral Time
ASR2 High-Speed Gain

ASR2  High-Speed Integral
Time

ASR Output Filter Time
I/F Mode Current Command

Weak Magnetism Proportion
Coefficient

Weak  Magnetism  Integral
Coefficient

Inertia Per Unit Value

Dead Time Compensation 4
Slope

195

motors, and synchronous reluctance motors. The SVC



Basic Configuration and
CM680 Inverter Software Manual

Function

Application

3.2.3.2 Basic Settings

The basic settings for induction motor SVC include: setting the motor nameplate parameters,

motor parameter identification, etc., as shown in Figure3-20.
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Figure3-20 Induction Motor SVC Basic Settings Flowchart

(1) Parameter Reset
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Set parameter FO-18 to 9 to restore the inverter parameters to factory settings.
(2) Select Motor Type
Set parameter F4-00 = 0 for an induction motor.
Set the motor parameters according to the actual motor nameplate parameters as shown in
Table3-21:
Table3-21 Motor Nameplate Parameters

Parameter Parameter Name

Nuimher

F4-03 M1 Rated
Freanency

F4-04 IM1 Rated Voltage

F4-05 IM1 Rated Power

F4-06 IMI  Number of
Palec

F4-07 IM1 Rated Current

F4-08 IM1 Rated Speed

(4) Perform Motor Parameter Identification
Confirm that the motor is disconnected from the load. In the disconnected state, it is recommended
to set F4-01 = 6 for rotating parameter identification; If disconnection is not possible, set F4-01 = 2 for
static parameter identification. Press the “RUN” button to start the identification process. After the
motor parameter identification is completed, the motor parameters shown in table3-22will be
automatically updated.
Table3-22 Motor Parameters After Identification

;ﬁ;?ger Parameter Name

F4-10 IM1 No-load Current
F4-11 IM1 Stator Resistance
F4-12 IM1 Rotor Resistance
F4-13 IM1 Mutual Inductance
F4-14 IM1 Leakage Inductance

The above parameters refer to the values per phase. If an error occurs during identification or the
identification results are not within a reasonable range, re-identification is required.

Basic settings for permanent magnet motor SVC include motor nameplate parameter settings and
motor parameter identification, as shown in Figure3-21.
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Figure3-21 Basic Setting Flowchart for Permanent Magnet Motor SVC

198



CM680 Inverter Software Manual

Configuration and Function Application

Basic

(1) Parameter Reset

Set parameter FO-18 to 9 to restore the inverter parameters to factory settings.

(2) Select Motor Type

When setting parameter F4-00 = 1, it is for surface-mounted synchronous motors, corresponding to
Ld = Lq; When F4-00 = 2, it is for interior permanent magnet synchronous motors, corresponding to Ld

#Lq.

(3) Set the motor nameplate parameters according to Table3-23:
Table3-23 Motor Nameplate Parameters

Parameter
Nuiimher

F4-03

F4-04

F4-15

F4-16

F4-17

F4-18

Parameter Name

M1 Rated Frequency
M1 Rated Voltage
PM rated power

PM pole number

PM rated current

PM rated speed

(4) Perform Motor Parameter Identification
Confirm that the motor is disconnected from the load. In the case of disconnection, it is
recommended to set F4-01 = 5 for rotational parameter identification. Press the “RUN” button to start
the identification process. After the motor parameter identification is completed, the motor parameters
shown in Table3-24 will be automatically updated.
Table3-24 Identified Motor Parameters

Parameter
Number

F4-20
F4-21
F4-22
F4-23

F4-26

3.2.3.3 No-Load Testing

Parameter Name

PM Stator Resistance

PM D-axis Inductance

PM Q-axis Inductance

PM Ke Parameter (V/krpm)

PM Pole Angle (Degrees)

After basic settings are completed, no-load testing can be conducted. The SVC no-load testing

procedure is shown in Figure3-22.
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Figure3-22SVC No-Load Testing Flowchart

3.2.3.4 Load Testing
After no-load testing is completed, load testing can be conducted. The SVC load testing procedure
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is shown in Figure3-23.

iR CiEo Al

LA S T

ﬁ;ﬁ@d\m 02~ FB*
AR AL, WA e

Sl ik LR 5 e

S AF3-02~~F3-0475 5, # T
MIEZF3-00=0, HIRAR mms

ey
HRERG 06. F3-08. F3-10

RS ?

Figure3-23SVC Load Testing Flowchart

3.3 Input and Output Terminal Descriptions

3.3.1 Digital Input Terminal Functions (DI)

The CM680 series inverter is equipped with 8 multifunctional digital input terminals, among which
HDIS8 can be used as a high-speed pulse input terminal. Each DI terminal can select any one of the DI
terminal functions.

Table 3-25 DI Terminal Function Parameters List

F5-00 DI1 Terminal Function Selection Range: 0~94 Factory value: 0
F5-01 DI2 Terminal Function Selection Range: 0~94 Factory value: 0
F5-02 DI3 Terminal Function Selection Range: 0~94 Factory value: 0
F5-03 DI4 Terminal Function Selection Range: 0~94 Factory value: 0
F5-04 DI5 Terminal Function Selection Range: 0~94 Factory value: 0
F5-05 DI6 Terminal Function Selection Range: 0~94 Factory value: 0
F5-06 DI7 Terminal Function Selection Range: 0~94 Factory value: 0
F5-07 HDI8 Terminal Function Selection | Range: 0~94 Factory value: 0

Table 3-26 Detailed Explanation of DI Terminal Function Selection

Set " v
Function Descr n
Value unctio escriptio)
0 No function Even if there is a signal input to the inverter, it will not operate; unused terminals
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can be set to no function to prevent accidental operation.
1 Multi-speed/Multi- A total of 16 segments can be set through the combination of states of four digital
point Position 1 input terminals, detailed combinations are shown below.
2 Multi-speed/Multi- A total of 16 segments can be set through the combination of states of four digital
point Position 2 input terminals, detailed combinations are shown below.
3 Multi-speed/Multi- A total of 16 segments can be set through the combination of states of four digital
point Position 3 input terminals, detailed combinations are shown below.
4 Multi-speed/Multi- A total of 16 segments can be set through the combination of states of four digital
point Position 4 input terminals, detailed combinations are shown below.
5 Fault Reset External fault reset function. It has the same function as the STOP key on the
digital operator.
Jog operation, which has the same function as the JOG key on the keyboard. The
6 Jog jog operation set frequency, acceleration and deceleration times refer to F7-00,
F7-01, F7-02.
During the inverter's acceleration or deceleration process, if the external terminal
7 Speed Hold status meets the speed hold conditions, the inverter maintains its current speed.
When the speed hold condition is canceled, the inverter resumes accelerating or
decelerating to the set value.
First and second acceleration/deceleration time switching, by default using the
1-2 segment | first and fourth acceleration/deceleration times, which are switched through the
8 acceleration/deceler | first and fourth acceleration/deceleration switching frequency (F1-15). Selecting
ation switching multi-function input terminals, the first and second acceleration/deceleration
times can be switched by changing the terminal status.
3-4 segment | Third and Fourth Acceleration/Deceleration Time Switching, Select
9 acceleration/deceler | Multi-function Input Terminal, you can switch between the third and fourth
ation switching acceleration/deceleration times by changing the terminal status.
External Fault Input (External Fault), when a multi-function digital IO input is
External Fault detected as an external fault, the inverter vyill decelerate and stop ‘accort'iing to the
10 (F1-20) emergency or forced shutdown deceleration method (F1-23), displaying EF on
the digital operator until the external terminal status returns to normal, after
which the inverter can resume operation through fault reset (RESET).
Base Block (Base Block) Input, when a multi-function digital IO input is detected
11 Base Block as base block, the inverter immediately stops output, and the motor freely
decelerates to a stop, displaying B.B on the digital operator.
Output Stop, when the set multifunctional digital input terminalisvalid, the
12 Stop Output inverter will immediately stop output, and the motor will decelerate to a stop
freely. The inverter enters output wait mode until the input IO signal returns to
normal, at which point the inverter restartstothe current set frequency.
Automatic To canc_el automati(_: acce1eration/deceler&'1tion settings,_ set the agtomatic
3 Acceleration/Decel acgele{atlon/deceleratlon (Fl—;O) tg nor}—llnear acceleratlon/dece%eratlon. By
cration Prohibited switching the state of the mult1f_unct10nal input IO port, you can switch between
automatic acceleration/deceleration and linear acceleration/deceleration modes.
14 No function
Al Input The ‘speed commaqd comes from AIl. When the set multifunctional input
15 Frequency terminal status is Val}d, the inverter's frequency command source is forced t{) All.
Command AF the same time, if other Al command sources are set, All has the highest
priority.
16 ?rlezquency Input Spee'd commgnd comes from AI2, when the set multifunctional input
Command terminalstatus is valid, the inverter's frequency command source is forced toAI2.
AI3 Input | Speed Command comesfromAlI3, when the set multi-function input
17 Frequency terminalstatus is valid, the inverter frequency command source is forcibly set
Command toAI3.
Deceleration  stop Forced shl_ltdown, when the set multifunctional input terminalstatus is valid, the
18 inverter will decelerate and stop according to the emergency or forced shutdown

(F1-20)

deceleration method(F1-23).
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Set N A
Value Function Description
Frequency increment command, the frequency command source (F0-06 = 3)
needs to be set to external UP/DOWN terminals, when the set multifunctional
input terminal status is valid, the inverter's frequency setting will increaseby one
Frequency Increase L . . . . .
19 unit, if the input terminalstatus remains continuously valid, the frequency
External Command o . .
command will incrementally increase to the maximum frequency command value
based on the settings for the external terminalUP/DOWN key mode (F5-09) and
the external terminalUP/DOWN key acceleration/deceleration rate (F5-10).
Frequency decrement command, the frequency command source (F0-06 = 3)
must be set to external UP/DOWN terminals, when the designated
multifunctional input terminal status is valid, the inverter's frequency setting will
External frequency . . . . .
20 decrease by one unit. If the input terminal remains valid, the frequency command
decrease command R . .
will decrement to the minimum frequency command value according to the
settings for the external terminal UP/DOWN key mode (F5-09) and the external
terminal UP/DOWN key acceleration/deceleration rate (F5-10).
1 PID function | PID function cancellation, when the set multifunctional input terminalstatus is
disabled valid, thePID function becomes invalid.
Counter reset, when the designated multifunctional input terminal status is valid,
22 Clear counter the inverter will reset the current display count to zero. When the input terminal
status switches to invalid, the inverter will resume counting.
When the status of the DI6 input terminal is validonce (the current software
limits it to only the DI6 input terminal), the count value displayed on the digital
3 Input Count (MI6) operator will automatically increase by 1. The reset judgment value for the count
value is determined by the final count value reaching the set value (L6-00).
The operation command source needs to be set to external terminals (F0-05 = 1).
When the set multifunctional input terminal status is valid, the inverter will
External ~ Forward Lo . N .
24 Jo perform forward jogging operation. When executing the JOG command in torque
J mode, the inverter forcibly switches to speed mode. After the JOG command
disappears, it automatically returns to speed mode.
The operation command source needs to be set to external terminals (F0-05 = 1).
When the set multifunctional input terminal status is valid, the inverter will
External ~ Reverse L . X .
25 Jo perform reverse jogging operation. When executing the JOG command in torque
s mode, the inverter forcibly switches to speed mode, and after the JOG command
disappears, it automatically returns to speed mode.
Torque and Speed Mode Switching, when the set multifunctional input terminal
Torque/Speed . . . . . Lo
26 Mode status is valid, the inverter will operate in torque mode; otherwise, it will operate
in speed mode.
ASR1/ASR2 Switching, switching of speed loop control parameters for
low-speed and high-speed zones, when the set multifunctional input
Speed Loop 1/2 . . . . . .
27 Switchin terminalstatus is valid, the inverter will perform speed control using the
J high-speed zone control parameters (ASR2), otherwise, it will use the low-speed
zone control parameters (ASR1).
Emergency Stop, when the set multifunctional input terminalstatus is valid, the
External Fault Free inverter immediately stops output and displays EF1 on theDlgl'tal Operator, the
28 Sto motorfreely decelerates to a stop. When the external input terminalstatus returns
P to normal, aRESET must be performed to clear the fault before operation can
resume.
Motor Motor coil star connection confirmation, when operating in V/F mode, if the state
29 Y-connection of the set multifunctional input terminalis effective, the inverter operates
confirmation signal according to the firstset of V/F curves.
Motor delta | Motor coil delta connection confirmation, when operating in V/F mode, if the
30 connection state of the set multifunctional input terminalis effective, the inverter operates
confirmation signal according to the secondset of V/F curves.
Torque command bias, torque command bias source (FE-05) set to 3 (torque
command bias source is external terminal), multifunctional input terminalset to
31, when the multifunctional terminalinput status is effective, the high torque
High torque | command bias compensation value is  high torque = command
31 compensation compensation(FE-07), multifunctional input terminalset to32, when the
amount multifunctional terminalinput status is effective, the medium torque command

bias compensation value is medium torque command compensation(FE-08),
multifunctional input terminalset to33, when the multifunctional terminalinput
status is effective, the low torque command bias compensation value is low
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Function Description
Value P
torque command compensation(FE-09).
Intermediate
32 Torque Please see the setting value is 31.
Compensation
Lo Torque . .
33 W . qu Please see the setting value is 31.
Compensation
Terminal selection for multi-speed and multi-position function switching, when
34 Multi-speed/Positio | the set multifunctional input terminal status is valid, the terminal set for
n Switching multi-speed/multi-point position function is used to select multi-position
commands; otherwise, it is used to select multi-speed commands.
Enable single-point positioning, when the set multifunctional input terminalstatus

35 Internal Positioning | is valid, the inverter performs internal single-point positioning according to the

Enable encoder's internal positioning position (FC-20), supporting only the FOCPG
control mode.
When the set multifunctional input terminal status is valid, the inverter writes the

36 Multi-point current position information into the corresponding multi-segment position

Position Input command parameter, which is used for manually calibrating the multi-segment
position command parameter settings.
Enable full-range position control pulse command input, when the inverter
frequency command source is selected as pulse input (F0-06 = 4, 5), if the set
Pulse Input . . . . . . .

37 Position Control multifunctional input terminalstatus is valid, the pulse input on the PG card
serves as the position command, it is recommended to set the APR feedforward
gain (FC-25) to 0.

i . Prohibit writing to EEPROM, when the set multifunctional input terminalstatus is
Prohibit Writing to . . . . .
38 valid, parameter modifications will not be saved toEEPROM, and will not be
EEPROM .
retained after power loss.
Torque Command | Torque command direction, applicableto torque control mode, when the torque
39 Direction command source isAI1/AI2/AI3, if the set multifunctional input terminalstatus is
Switching valid, the torque commandautomatically converts to a negative value.
Forced free stop, during the operation of the inverter, when the set

40 Motor Free Stop multifunctional input terminal status is valid, the inverter immediately stops
output, and the motor coasts to a stop.

HAND switch, when the set multifunctional input terminal status is valid, the
inverter switches to HAND mode, and the frequency command source and
Manual Mode . . . .

41 Enable operation command source switch to being determined by parameters L1-00 and
L1-01. When the multi-function input terminal status isinvalid, the inverter will
stop (it will not be able to start in standby mode).

When AUTO switching is enabled, if the set multi-function input terminal status
. is valid, the inverter switches to AUTO mode, and the frequency command
Automatic  mode . . X

42 enable source and operation command source switch to those determined by parameters
F0-06 and F0-05. When the multi-function input terminal status is invalid, the
inverter will stop (it will not be able to start in standby mode).

. Enable resolution switching, when the set multi-function input terminalstatus is
Enable  resolution . X . R
43 switchin valid, the frequency base value (maximum inverter frequency) for analog input
s frequency calculation switches from F4-02 to F5-40.
. Mechanical gear ratio switching, when the set multifunctional input
Mechanical ~ gear . . . b X By
48 ratio switchin terminalstatus is valid, the mechanical gear ratio switches to the second group
& (switching from F4-36, F4-37 to F4-38, F4-39).
Inverter enable, by default, the inverter enable is valid, allowing the inverter to
control start and stop. When the inverter is not enabled, the run command is
invalid. If the inverter enable fails during operation, the motor will freely

49 Inverter Enable decelerate to a stop. Switching the set multifunctional input terminalstatus can
switch the inverter enable status. Once the multifunctional input terminalis
configured as the inverter enable, the inverter can only be started by setting the
multifunctional input terminalstatus to valid.

Slave dEB (instant . - . .
. Slave station dEb action input, when the master station performs a dEb action,
stop without L. LT ! X .

50 stopping) action this information is input to notify the slave station to also perform a dEb action,

iint) = ensuring that the slave station can stop simultaneously.
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CANopen  Quick CAN'open' rapifi stop tr'igge'r, whep contrglled v'ia CANopen, if the 'set
53 . multifunctional input terminalis effective, the inverter's operating state is forcibly
Stop Trigger . .
switched to rapid stop.
LOCAL/REMOTE switching selection, when LOCAL/REMOTE actions are
Local/Remote select‘ed an(% set t}o LOCAL/REMOTE switching'(Ll—OZ is not 0), the I}igher—}evel
56 Switching machine will display the LOC/REM status; if the set multifunctional input
terminalis effective, the inverter operates in LOCAL mode, otherwise, REMOTE
mode.
Auxili Auxiliary frequency forced to 0, when the auxiliary frequency function is enabled
uxiliary o . . . . X
70 Frequency Forced (aux%hary frequgncy source‘l?0—07 is not 0), if the set mqltlfunct‘lonal mpgt
©0 terminalis effective, the_au)ullary frequency is forced to 0; if PID is the main
frequency, PID will continue to operate.
. PID function disabled, PID output forced to 0, auxiliary frequency function
PID function .- . .
71 disabled, PID enablgd (agxlhary frequency source FO—O? is r}ot 0), and‘wh'en using the PID
function, if the configured multi-function input terminaliseffective,thePID
output forced to 0 function stops,the integral value is reset to zero,and the PID output is cleared.
PID function | PID function disabled, PID maintains previous output value, auxiliary frequency
7 disabled, PID | function enabled (auxiliary frequency source F0-07 is not 0), and when using the
maintains  current | PID function, if the configured multi-function input terminaliseffective,thePID
output level function stops,and the PID maintains the previous output.
Force PID integral Force PID integral gain to 0, no integration action, if the configured
73 . multi-function input terminaliseffective,thePID continues to operate, but the
gain to 0 . . . .
integrator stops working, and the integrator output is cleared.
Invert PID feedback, when the set multifunctional input terminaliseffective,the
74 Invert PID | sign of the PID feedback value is reversed; if the PID feedback is positive, it is
feedback converted to negative, and if the PID feedback is negative, it is converted to
positive.
Multiple (inductive) motor selection, when the set multifunctional input
Select  bit0  for | terminalis effective, switch different motor parameters according to the terminal
83 multiple induction | status combination, the operating frequency and V/F curve parameters
motors corresponding to different motor parameters need to refer to the basic parameter
group.
Multiple Induction
84 Motor Selection Bit | Same as Above.
1
Diameter reset, under tension control mode (tension control mode FB-00 is not
86 Diameter Reset 0), when the set multifunctional input terminalis effective, the current diameter
(FB-38) is reset to the initial diameter or empty roll diameter.
Initial Diameter Initial diameter selection, under tension control mode (tension control mode
87 Selection 1 FB-00 is not 0), when the set multifunctional input terminal is effective, the
current diameter (FB-38) can be reset to the initial diameter (FB-30, FB-31).
88 Initial' Diameter Same as Above.
Selection 2
Tension PID | Tension PID control integral reset, under tension control mode (tension control
89 Control Integral | modeFB-00 is not 0), when the designated multifunctional input terminalis
Reset effective, the integrator output is cleared.
90 Diameter Winding diameter calculation hold, when the designated multifunctional input
Calculation Hold terminalis effective, stopupdating the winding diameter calculation.
Diameter Mode
91 Selection (0: | Drum Mode Selection, when the designated multi-function input terminalis
Winding In I: effective, the drum mode switches to winding out; otherwise, it is winding in.
Winding Out)
90 Disable Tension | Disable tension PID, when the designated multifunctional input terminalis
PID effective, disabletensionPID function.
93 Pause Tension PID Pause' tension PID', when the' designated multifunctional input terminalis
effective, pause tensionPID function.
04 Automatic Automatic winding diameter switching, when the designated multifunctional

Diameter Switching

input terminalis effective,automatic switching of winding diameter.
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3.3.2 Digital Output Terminal Functions (DO)

The CM680 series inverter is equipped with 2 multi-function digital output terminals and two
multi-function relay output terminals.
Table 3-27 List of Parameters Related to D0 Terminal Function

F6-00 | RLYI terminal function selection | Range: 0~76 Factory value: 11
F6-01 RLY?2 terminal function selection | Range: 0~76 Factory value: 1
F6-02 DO1 Terminal Function Selection | Range: 0~76 Factory value: 0
F6-03 DO2 Terminal Function Selection | Range: 0~76 Factory value: 0
F6-04 DO Terminal Valid Logic Range: 0000H~FFFFH Factory value: 0
0: AIl
F6-05 Source of DO Output AT 1: AI2 Factory value: 0
2: AI3
F6-06 DO Output Al Upper Limit Value | -100.00%~100.00% 50.00
F6-07 DO Output AI Lower Limit Value | -100.00%~100.00% 10.00
F6-08 DO Action Frequency 0.00~599.00Hz 0.00
Table 3-28 Detailed Description of DO Terminal Function
VZ::le Function Description
0 No function Disable multi-function digital output function
1 Inverter running Inverter running, this terminal output is valid.
5 Reach set | Reach set frequency, when the inverter output frequency deviation from the set
frequency frequency is within a certain range (+2Hz), this terminal output is valid.
Reach frequency 1 detection value, when the inverter output frequency deviation from
3 Reach frequency the frequency 1 detection value (F6-27) is less than the frequency 1 amplitude
1 detection value quency . . q y P
(F6-28), this terminal output is valid.
R When the inverter output frequency deviates from the frequency arrival 2 detection
4 cach frequency | o (£6.29) by less than the frequency arrival 2 amplitude (F6-30), this terminal is
2 detection value valid.
Zero Speed
5 Command This terminal is valid when the frequency command is 0 during inverter operation.
Running
Zero Speed
6 8:2;?;? This terrpinal is valid when the inverter frequency command is 0 (including when the
(Including inverter is stopped).
STOP)
When the inverter detects an over torque condition (over torque action method,
7 Over Torque 1 detection threshold, and detection time refer to parameters F9-36 ~ F9-38), this
terminal is valid.
When the inverter detects an over torque (for over torque action method, detection
8 Over Torque 2 threshold, and detection time, refer to parameters H3-00 ~ H3-02), this terminal is
active.
9 Inverter When the inverter has no fault (including during stop and operation), this terminal is
Ready active.
Low Voltage When‘the inverter experiences DC bus 'under—voltage (including during stop and
10 . operation, and when the DC bus voltage is below the low voltage threshold L2-18),
Warning . o X
this terminal is active.
1 Fault Indication This terminal is active when the inverter has a fault (excluding undervoltage during
shutdown, B.B. fault, dEb fault).
This terminal is effective when the inverter operating frequency is not 0 or greater
12 Brake release than the motor zero-speed threshold (F6-09). i e Y ¢
3 Overtemperature | This terminal is effective when the inverter detects an overtemperature warning for
warning the IGBT or bus capacitor.
14 Software Brake This terminal is effective when the inverter's discharge resistor switch actuates.
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Indication
PID feedback This terminal is effective when the inverter detects that the deviation between the PID
15 . setpoint and feedback exceeds the set threshold (FA-51) and persists for the duration
abnormality
(FA-52).
16 Excessive slip This terminal is effective when the inverter detects an excessive slip fault.
Count Value | When the inverter executes an external counter, if the count value equals the set value
17 Reached of parameter L6-01, this terminal is active. If the setting value of parameter L6-01 >
Not Reset the setting value of parameter L6-00, this terminal output is invalid.
18 Count Value | When the inverter executes an external counter, if the count value equals the setting
Resets to Zero value of parameter L6-00, this terminal output is valid.
19 Base Block State When' the inverter stops output due to base block (B.B.), this terminal outputs
effectively.
20 Wal"nm'g When the inverter detects a warning, this terminal outputs effectively.
Indication
Overvoltage When the inverter detects that the bus voltage exceeds the set overvoltage warning
21 voltag threshold (0.9 times the overvoltage threshold, no warning state output), this terminal
Warning .
outputs effectively.
29 Overcurrent Stall | When the inverter detects an overcurrent slip prevention warning, this terminal output
Warning is valid.
23 gt\;irv oltage When the inverter detects an overvoltage slip prevention warning, this terminal output
. is valid.
Warning
Inverter . . . .
. When the inverter operation command source is not the keyboard (F0-05 is not 0),
24 Operation . . . .
this terminal output is valid.
Source
25 Forward When the inverter's direction command is forward, this terminal output is valid.
Command
Reverse . e . . . . . .
26 When the inverter's direction command is reverse, this terminal output is valid.
Command
When the actual output frequency of the inverter exceeds the DO action frequency
29 Over Frequency (F6-08), this terminal output is valid.
30 Under When the actual output frequency of the inverter is less than the DO action frequency
Frequency (F6-08), this terminal outputs a valid signal.
Motor Star Connection Switch Command, set the multi-function digital input terminal
Motor Star | for star connection confirmation signal (DIx = 29) and delta connection confirmation
3] Connection signal (DIx = 30), set the motor star-delta switching enable (F7-48 = 1). When the
Switch inverter output frequency is below the motor star-delta switching frequency (F7-47)
Command setting minus 2Hz and the duration is greater than the motor star-delta switching delay
(F7-49), this terminal outputs a valid signal.
To switch the motor connection from star to delta, set the multifunction digital input
Motor Delta | terminal for star connection confirmation signal (DIx = 29) and delta connection
3 Connection confirmation signal (DIx = 30), enable the motor star-delta switching (F7-48 = 1).
Switching When the inverter output frequency is higher than the motor star-delta switching
Command frequency (F7-47) setting plus 2Hz and the duration exceeds the motor star-delta
switching delay (F7-49), this terminal becomes active.
33 Zero Frequency | When the inverter is running and the output frequency is zero, this terminal becomes
Operation active.
Output Zero
frequency . A . . .
34 (including This terminal is valid when the inverter output frequency is zero or stopped.
STOP)
35 Fault . output This terminal is valid when the inverter encounters a fault set by U0-10.
selection 1
36 Fault . output This terminal is valid when the inverter encounters a fault set by U0-11.
selection 2
37 Fault . output This terminal is valid when the inverter encounters a fault set by U0-12.
selection 3
38 Fault output | This terminal is valid when the inverter encounters a fault set by U0-13.
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39 Position reached This terminal is valid when the position is reached in the inverter's positioning mode.
Target frequency | This terminal is valid when the inverter output frequency reaches the set frequency
40 . .
reached (including stop and frequency command of 0).
Multi-point When the position error of multi-point positioning of the inverter is less than the
41 Positioning allowable position arrival error range of the encoder (FC-21), this terminal output is
Arrival valid.
4 Mechanical It is necessary to set the DO action frequency (F6-08) and the brake frequency
Brake Release (L4-00). When the brake release is detected, this terminal output is valid.
43 Motor Zero | When using a PG card, if the feedback speed from the PG card is below the motor
Speed zero speed judgment threshold (F6-09) set speed, this terminal output is valid.
L C When the inverter experiences a low current fault (the low current action method is
44 oW urrent selected by parameter F9-24, which may not report a low current fault or low current
Output . i R ! .
warning), this terminal output is valid.
Three-phase It is necessary to configure the digital input terminal as 49 (inverter enable) for use
45 Output together. When the inverter status enable terminal is active, the output terminal is
Contactor Action | effective.
46 dEB action During t'he inverter deceleration process, when dEB action occurs, the output terminal
is effective.
47 Stop brake | When the inverter is in a shutdown state, if the discharge resistor switch feedback
closure status is closed, the output terminal is effective.
Positioning . L Lo .
49 When returning to the origin is completed, the output terminal is effective.
complete
CANopen Control Output, controlling the output terminals based on the status of the
corresponding CANopen data bits.
The mapping table for CANopen and digital outputs is as follows:
Terminal Parameter Attribut | Index
setting e
RLY1 F6-00=50 RW Index:2026
SubIndex: 0x41
Data bit0
50 S&Eﬁfzﬁ put RLY2 F6-01=50 RW Tndex:2026
Sublndex: 0x41
Data bitl
DOl F6-02=50 RW Index:2026
Sublndex: 0x41
Data bit3
DO2 F6-03=50 RW Index:2026
SubIndex: 0x41
Data bit4
RS-485 (Modbus) control output, controlling the output terminals based on the status
of the corresponding RS-485 data bits.
The RS-485 and digital output port mapping table is as follows:
Terminal Parameter Attribut | Index
51 RS485  control setting e
output RLY1 F6-00=51 RW 2640 data bit0
RLY2 F6-01=51 RW 2640 data bitl
DO1 F6-02=51 RW 2640 data bit3
DO2 F6-03=51 RW 2640 data bit4
Communication card control output, controlling the output terminals based on the
status of the corresponding communication card data bits.
The communication card and digital output port mapping table is as follows:
Communication Terminal Parameter Attribut | Index
52 card setting e
Control Output RLY1 F6-00=52 RW 2640 data bit0
RLY2 F6-01=52 RW 2640 data bitl
DOl F6-02=52 RW 2640 data bit3
DO2 F6-03=52 RW 2640 data bit4
66 STO fault When any type of STO fault occurs in the inverter, the terminal output is active.
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The inverter's multi-function output terminal operates when the analog input is
between the high threshold and low threshold. Parameter F6-05 selects the analog
Analog input | input channel AIl, AI2, or AI3 to be compared. Parameter F6-06 sets the high
67 threshold threshold for analog input comparison (default 50%). Parameter F6-07 sets the low
reached output threshold for analog input comparison (default 10%). When the analog input >
Parameter F6-06, the multi-function output terminal operates; When the analog input
< Parameter F6-07, the multi-function output terminal stops output.
68 STO normal When any type of STO fault occurs in the inverter, this terminal output is invalid.
Maximum  roll | When using tension control mode, this terminal output is valid when the roll diameter
69 ]
diameter reached | reaches parameter FB-26.
70 Reach empty roll | When using tension control mode, this terminal output is valid when the roll diameter
diameter reaches parameter FB-27.
When using tension control mode, if the enable belt break detection is active, the line
7 Belt break | speed exceeds parameter FB-45, the roll diameter error exceeds parameter FB-46, and
indication the time exceeds parameter FB-47, a belt break occurs, and this terminal output is
valid.
When using tension control mode, if the difference between the tension PID setpoint
Tension PID | and the tension PID feedback value exceeds the PID feedback error level (parameter
72 feedback FB-48), and the error time exceeds the PID feedback error detection time (parameter
deviation fault FB-49), a PID feedback error anomaly (refer to PID feedback error handling
(parameter FB-50)) occurs, and this terminal output is valid.
73 Over-torque 3 When the inverter detects an over-torque f_:vent (over-torque detection threshold
H3-06, over-torque judgment delay H3-07), this terminal output is valid.
When the inverter detects an over-torque event (over-torque detection threshold
74 Over-torque 4

H3-11, over-torque judgment delay H3-12), this terminal output is valid.

3.3.3 Analog Input Terminal Functions (AI)
The CM680 series inverter is equipped with 3 Al terminals.
Table 3-29 AI Terminal Function Selection Parameter List

F5-21 ATl function selection Range: 0~20 Factory value: 1
F5-27 AI2 Function Selection Range: 0~20 Factory value: 0
F5-33 AI3 Function Selection Range: 0~20 Factory value: 0
Table 3-30 Detailed Description of AI Terminal Functions
Set . A
Value Function Description
0 No function Al terminal has no function
1 f;tet?;lgency When used as frequency setting, the frequency source (F0-06) must be set to 2
When used as torque setting, the inverter control mode (F0-03) must be set to 2 (torque
2 Torque setting mode), the torque command source selection (FE-01) must be set to 2, and parameters
F5-21, F5-27, or F5-33 must be set to 2.
Torque . When used as torque compensation, the inverter must set the torque command bias
3 compensation .
. source (FE-05) to 1 (from external analog input).
setting
When used as a PID target value, the PID feedback terminal (FA-00 not equal to 0) must
be set, and there are two other cases:
1. The PID target value source (FA-01) is set to 0 (from frequency setting), parameters
4 PID target | F5-21 or F5-27 or F5-33 are set to 1 or 4; if both 1 and 4 are set in the analog input
value simultaneously, AI1 is prioritized as the PID target value.
2. The PID target value source (FA-01) is set to 3 (from external analog input). The PID
target value will be displayed in percentage form via parameter FA-02 (PID target value
setting) (precision 0.01%).
PID feedback When used as PID feedback, PID feedback selection (FA-00) must be set to 1 or 4, and
5 1 cedbac the feedback value is displayed in percentage form via U1-04 (Communication setting
vaue PID feedback value) (precision0.01%) .
6 Thermistor When used as PTC input, it is necessary to switch between PTC input and PT100 input
PTC Input by checking if parameter F9-52 (PT100 Class 1 Protection Frequency) is set to 0.
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7 Forward When the analog input is used as torque limit for four-quadrant operation, parameters
Torque Limit F5-21, F5-27, or F5-33 should be set to 7, 8, 9, or 10. The torque limit values are
3 reverse torque | displayed through parameters FE-11 to FE-14 (shared variables with torque limits
limit received via communication), and the diagram below illustrates the torque limit for
9 regenerative four-quadrant operation:
torque limit
A TEIEESE
TE V44 PR
I Ao 4 R
15/ R I BR A
Forward/Rever
10 se Torque > IEI
Limit
T/ RIS W
[l A S R
S I S PR
LIS
11 Thermistor An external PT100 thermistor is required to detect whether the motor is overheated.
PT100 value
Auxiliary s . -
2 frequency When used as an auxiliary frequency input, the auxiliary frequency source (F0-07) must
. be set to 3 (external analog input).
setting
When used as a PID compensation amount, it is necessary to set the PID feedback
selection (FA-00 not equal to 0) to be valid, set the PID compensation amount selection
13 PID offsct (FA-20) to 1 (from external analog input), the intelligent start frequency command
(FA-33) to 0, and the application macro parameter (L0-00) to 6 (for air compressor
industry applications). The change in the analog input compensation amount can be
displayed in parameter FA-21 (PID compensation) as a percentage (precision 0.1%).
14 %‘ensmn PID When used as tension PID feedback, the tension control mode selection (FB-00) must be
eedback
Value set to 1 (speed closed-loop mode).
15 Line Speed As tension control line speed feedback
Feedback i
When used as roll diameter feedback (including initial roll diameter and real-time roll
roll  diameter diameter calculatior} feedback), the tension control selection (FB-00 not z§r0) must be
16 feedback enabled, the roll diameter source (FB-25) must be set to 1 for analog input as roll
diameter feedback (FB-38), and the initial roll diameter source (FB-28) must be set to 1
for analog input as the initial roll diameter (FB-29).
When used as tension PID setpoint, the tension control mode selection (FB-00) must be
Tension PID | setto 1 (speed closed-loop mode), and the PID target source setting (FB-04) must be set
17 Setpoint to 2 (analog input). When the inverter is in operation, the PID target value setting
(FB-05) isdisplayed.
When setting the tension command, the tension control mode selection (FB-00) must be
set to 3/4 (torque mode), the tension command source selection (FB-52) to 1 (analog
18 Tension input), and the maximum tension value (FC-53) should be set according to the site
Setpoint conditions (default value is 0). Parameters F5-21, F5-27, or F5-33 should be set to 18.
When the inverter is in operation, the tension setting is displayed through parameter
(FB-54).
19 Zero-speed When setting the zero-speed tension command, the tension control mode selection
tension setting (FB-00) must be set to 3/4 (torque mode), the zero-speed tension command source
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selection (FB-55) to 2 (analog input), and the maximum tension value (FB-53) should be
set according to the site conditions (default value is 0). When the inverter is in operation,
the zero-speed tension setting is displayed through parameter (FB-56).

20

Tension Taper
Setting

When setting the tension taper, the tension control mode selection (FB-00) must be set to
3/4 (torque mode), the tension taper setting source selection (FC-64) must be set to 1
(analog input), and parameters F5-21, F5-27, or F5-33 must be set to 20. During the

inverter operation, the tension taper setting is displayed through parameter (FC-65).

3.3.4 Analog Output Terminal Functions (AO)
The CM680 series inverter is equipped with 2 AO terminals.
Table 3-31 List of Terminal Function Parameters

F6-13 AO1 Signal Type Selection ? 8:;g¥£gﬁ$usteslzfen;;n Factory value: 0
F6-14 AO1 output function selection Range: 0~23 Factory value: 0
F6-15 AO1 output gain Range: 0.0~500.0% Factory value: 100.0%
0: Absolute value output
F6-16 AOl reverse enable 1: Negative value outputs as 0V | Factory value: 0
2: 5V as center point
F6-17 AO1 Output Bias Range: -100.00%~100.00% Factory value: 0.00%
F6-18 AO1 Output Fixed Value Range: 0.00~100.00% Factory value: 0.00%
F6-19 AOl Filter Time Range: 0.00~20.00 seconds Factory value: 0.01 second
F6-20 AO2 Signal Type Selection (1) 8:;glglgﬁrgusteslzfeu§&n Factory value: 0
F6-21 AO?2 Signal Type Selection Range: 0~23 Factory value: 0
F6-22 AO2 Output Gain Range: 0.0~500.0% Factory value: 100.0%
0: Absolute value output
F6-23 AO2 Reverse Enable 1: Negative value outputs as 0V | Factory value: 0
2: 5V as center point
F6-24 AO2 Output Bias Range: -100.00%~100.00% Factory value: 0.00%
F6-25 AO2 Output Fixed Value Range: 0.00~100.00% Factory value: 0.00%
F6-26 AO?2 Filter Time Range: 0.00~20.00 seconds Factory value: 0.01 second
Table 3-32 Detailed Explanation of Terminal Output Functions
Vifltle Function Description
0 Output frequency The maximumfrequency parameterF4-02 is 100%.
Frequency . .
1 The maximumfrequency parameterF4-02 is 100%.
command
2 I;fe(;tﬁéncy ((;_l;;)r ating The maximumfrequency parameterF4-02 is 100%.
3 8{11]:/1133; current Rated at 2.5 times the inverter's rated current as 100%.
4 Output voltage Rated at 2 times the motor's rated voltage as 100%.
5 DC Bus Voltage Rated at 450V (230V model) / 900V (460V model) for 100%.
6 power factor Rated at £1.000 as 100%.
7 Power Rated at 2 times the inverter's rated power as 100%.
8 Output torque Rated at 2 times the rated torque as 100%
9 All percentage 0 ~ 10V/0 ~ 20mA corresponds to 0 ~ 100%.
10 Al2 percentage 0 ~ 10V/0 ~ 20mA corresponds to 0 ~ 100%.
11 AI3 percentage 0 ~ 10V/0 ~ 20mA corresponds to 0 ~ 100%.
12 Iq Current Rated at 2.5 times the inverter's rated current as 100%.
Command
13 Iq Current Rated at 2.5 times the inverter's rated current as 100%.
Feedback
14 1d Current Rated at 2.5 times the inverter's rated current as 100%.
Command
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15 1d Current Rated at 2.5 times the inverter's rated current as 100%.
Feedback
16 Va Voltage | pated at 300V (230V model) / 600V (460V model) for 100%.
Command
17 vd Voltage | ated at 300V (230V model) / 600V (460V model) for 100%.
Command
18 Torque command With rated torque as 100% .
19 PG2 Frequency The maximumfrequency parameterF4-02 is 100%.
Command
Provided for CANopen communication analog output, terminalAOI
20 CANopen Analog | corresponds to address 2026-Al, terminalAO2 corresponds to address
Output 2026-A2, extended terminalAO10 corresponds to address 2026-AB,
extended terminal AO11 corresponds to address 2026-AC.
Provided for RS-485 communication analog output, terminalAO1
1 RS485 analog | corresponds to address 26A0H, terminalAO2 corresponds to address
output 26A1H, extended terminalAO10 corresponds to address 26AAH, extended
terminalAO11 corresponds to address 26ABH.
Provided for communication card analog output, terminalAO1 corresponds
29 Communication to address 26A0H, terminalAO2 corresponds to address 26A1H, extended
card analog output terminalAO10 corresponds to address 26AAH, extended terminalAO11
corresponds to address 26ABH.
. The output voltage ratio can be set by parameters F6-18 (corresponding to
23 Elll)iﬁgt voltage AO1) and F6-25 (corresponding to AO2), parameter settings 0.00 ~

100.00% correspond to AO output 0 ~ 10V.

Application

3.4 Control performance

3.4.1 Setting of VF curves

This inverter is equipped with multipleV/Fcurves and can customizeV/Fcurves to meet different
load conditions. When F2-00=0, it is a multi-segmentV/Fcurve, relevant parameters are shown in Table
3-33. Among them,V1<V2<V3 FI<F2<F3. When F2-00=1, the inverter output voltage is proportional
to the 1.5 power of frequency. When F2-00=2, the inverter output voltage is proportional to the square

of frequency.
Table 3-33 Parameters related to V/F curve setting
Function Default . e
Parameter Definition Value Setting Range Parameter Description
) Multi-segment (custom) V/F curve, defined
200 VF  Voltage | o o ??5“;"11 V/f//lCF“CWC according to F2-04 to F2-09 and F4-03 and
s i s 1o fower UIVE | F4.04, as shown in the figure below.
Selection 2: 2 Power V/F Curve e
M1 Multi-point L
F2-04 VE 0.50Hz | 0.00~599.00Hz N |
Frequency E | |
Point 1 [ P 1 i
M1 Multi-point Vib-- o |
F2-05 VF 2.0V 0.0~480.0V : ro !
Voltage Point 1 ! _1 ! ! >
M1 Multi-point o 2w b
F2-06 VF 1.50Hz 0.00~599.00Hz In th'e ﬁgure, f1, £2, f3, and fb re_present Ml
Frequency multi-point VF frequency point 1, Ml
point 2 multi-point VF frequency point 2, Ml
M1 Multi-point multi-point VF frequency point 3, and M1
F2-07 VF 10.0V 0.0~480.0V rated frequency, respectively. V1, V2, V3,
Voltage point 2 and Vb represent M1 multi-point VF
M1 Multi-point voltage point 1, M1 multi-point VF voltage
F2-08 VF 3.00Hz 0.00~599.00Hz point 2, M1 multi-point VF vgltage point 3,
Frequency and M1 rated voltage, respectively.
point 3 Note: Generally, V1<V2<V3<Vb,
M1 Multi-point fl<f2<f3<fb. Setting the voltage too high at
F2-09 VF 22.0V 0.0~480.0V low frequencies may cause the motor to
Voltage point 3 overheat or even burn out, and the inverter
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Parameter Definition Value Setting Range Parameter Description

F4-03 Ml Rated 50.00Hz | 0.00~599.00Hz may experience overcurrent or overvoltage
Frequency protection.

F4-04 ML Rated | 3900v | 0.0~5100v
Voltage

3.4.2 Torque compensation

Torque compensation is a commonly used stage in motor control, which can be used to improve
load-carrying capacity and enhance control performance. The torque compensation function in this
section can be used for theVFcontrol of asynchronous motors and theSVCcontrol of permanent magnet
synchronous motors. Based on the operating state of the motor (such as motor speed), the torque
compensation amount is calculated. This compensation amount is then multiplied by a certain gain,
passed through a low-pass filter, and added as a voltage compensation value to the output voltage to
achieve the purpose of torque compensation. Relevant parameters are shown in Table 3-34.

Table 3-34 Torque Compensation Related Parameters

Param | Function Default . ey
eter Definition Value Setting Range Parameter Description
This parameter is used to adjust the torque compensation
Induction level. By adjusting the output voltage, the motor's
Motor: 0~10 load-carrying capacity can be adjusted. The greater the
Torque . . .
Permanent torque compensation gain, the better the load-carrying
F2-01 Compensat 1 X .
ion Gain Magnet capacity, but the output current will increase. If set too
Synchronous high, it may lead to overcurrent faults; reducing the torque
Motor: 0~5000 compensation gain will decrease the load-carrying capacity
accordingly.
This parameter is used to adjust the filter time for torque
Torque compensation. If the filter time is set too high, control
F2-02 orque 0.500s 0.001~10.000s stability improves, but response becomes slower. When the
Filter Time S . .
filter time is set too small, the response is faster, but it may
lead to instability. Adjust according to actual conditions.
M2 T . . . .
orque This parameter is used to adjust the torque compensation
H1-06 Compensat | 1 . L \
ion Gain Induction level. By adjusting the output voltage, the motor's
M3 Torque Motor: 0~10 load-carrying capacity can be adjusted. The greater the
q Permanent torque compensation gain, the better the load-carrying
H1-14 Compensat 1 . e
ion Gain Magnet capacity, but the output current will increase. If set too
Synchronous high, it may lead to overcurrent faults; reducing the torque
M4 Torque . ; L s A
Motor: 0~5000 compensation gain will decrease the load-carrying capacity
Hl1-22 Compensat 1 ;
. g accordingly.
ion Gain

3.4.3 Slip Compensation

Slip compensation is a commonly used stage in the control of asynchronous motors. Due to the
existence of slip, the speed of an asynchronous motor often does not equal the synchronous speed. If
slip is not compensated for, it may result in insufficient precision in the speed control of the
asynchronous motor. Proper slip compensation can improve the speed accuracy of the asynchronous
motor. Based on the mathematical model of the motor, the slip is calculated using information such as
motor current and voltage. The slip is then added to the synchronous speed to achieve slip compensation.
Since the calculated slip may have errors, the slip compensation gain can be increased to adjust it.
Additionally, the calculated slip usually contains noise, which can be eliminated or reduced using a
low-pass filter. Relevant parameters are shown in Table 3-35.

Table 3-35 Slip Compensation Related Parameters

Param Function Default Setting Parameter Description
eter Definition Value Range
This parameter is used to set the filter time for slip
Slip compensation. The larger the value of this function code,
F2-10 Compensati 0.100s 0.001~10.000s | the slower the compensation response; the smaller the
on Time value, the faster the response, but it may lead to system
instability. Adjust according to actual conditions.
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Slip This parameter is used to set the gain for slip
F2-11 Compensati compensation. By adjusting the slip compensation gain,
on Gain the motor speed accuracy can be improved. When using
M2 Slip VF control: Under electric load conditions, if the motor
H1-07 Compensati speed is lower than the actual speed, the slip
on Gain 0.00 comper_lsatif)n gain can be appropriately increased;
M3 Slip (1‘.00 in 0therw1se,'1't shOL_lld be decreased. In'power generation
HI1-15 Compensati NaVe 0.00~10.00 load conditions, if the' motor speed is hlghgr than the
on Gain mode) actual speed, the slip compensation gain can be
appropriately increased; conversely, it should be
. decreased. When using VVC control for induction
M4 Slip . motors: Under electric load conditions, if the motor
H1-23 Compensau speed is lower than the actual speed, the slip
on Gain compensation gain can be appropriately increased;

otherwise, it should be decreased.
This parameter is used to adjust the slip compensation
Generation gain in generation m(_)dez applicable only to IMVVC
Slip corclltrol mode.‘Whlenlésmglg(‘igctlon' 1:nﬁtor vvC cont;o‘l,
. under generation load conditions, if the motor speed is
F2-12 (()?;)mpensatl 1.00 0.00~1.00 higher than the actual speed, the generation slip
Gain compensation gain can be appropriately increased;
conversely, the generation slip compensation gain should

be reduced.

3.4.4 Current Limiting

The current limiting function restricts torque current by limiting the torque current setpoint, as
shown in Table 3-36.

Table 3-36 Current Limit Parameters

Parameter

Function

Default

Definition

Value

Setting Range

Parameter Description

F9-07

maximum current
limit

150%

0~250%(100%
corresponding  to
the inverter's rated
current)

This parameter is used to set the maximum
current output of the inverter, which,
together with the settings of parameters
F3-23 to F3-25, determines the current
limit of the inverter's output.

F3-23

I/F Mode Current
Command

40%

0%~150%

When F1-00 is 1, this parameter sets the
percentage of the DC drive current relative
to the motor rated current during the
synchronous motor flux zero position
alignment period;

When F3-24 is zero, this parameter sets the
percentage of the low-speed magnetization
current relative to the motor rated current
when the SVC observer mode is running;
When F3-24 is non-zero, this parameter
sets the percentage of the current command
relative to the motor rated current when the
motor I/F mode is running.

F3-24

IF Switching
Frequency 1

20.00Hz

0.00~599.00 Hz

When this parameter is non-zero, the
synchronous motor will be forced to
operate in I/F mode below this frequency.

F3-25

IF Switching
Frequency 2

20.00Hz

0.00~599.00 Hz

This parameter defaults to F3-25 and
generally does not need to be changed.

3.4.5 Parameter Management Settings

Parameter management settings are achieved through a function code parameter setting, enabling
operations such as write protection for related parameters, value reset, parameter reinitialization,
modification of read-only parameters, and program reset. Currently, parameter management settings are

configured through function codeF0-18, as shown in Table 3-37.

Table 3-37 Parameter Management Settings
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Default
Value

Function

IR sy Definition

Setting Range

Parameter Description

Parameter
FO-13 Management 0

0: No Function

1: Parameter Write Protection
5: Reset kWH Display to Zero

6: Reset PLC
7: Reset CAN Slave

9: Reset to 50Hz

Values

11: Reset to 50Hz Factory

Value

Factory

0: No Function;

1: After entering 1, most function codes
will be locked and cannot be modified,
only parameter management (FO0-18)
and password input (F7-33) can be
modified. This value is written to
EEPROM and remains effective after
power loss. Only by setting parameter
management (F0-18) to 0 can other
parameter values be modified;
5: Can reset the inverter's
statistics to zero;

7: Reset CAN Slave;

8: No Function;

9: Restore function codes to factory
settings, which resets them to default
values. If the inverter has been set with
a password (via F7-34), the password
must be removed (via F7-33) before
restoring factory settings;

11: Restore function codes to factory
settings, but retain all user-defined
parameter values of the application
macro.

energy

Precautions:

1. When the parameter management setting is6or7, the control board needs to be powered off and

then powered on again after setting.

2. If the frequency command source is theDigital Operatorknob, and the parameter management
setting is7, to achieve reverse operation, it is necessary to simultaneously set the analog frequency
negative value reversal (F5-38) tol(allowing negative frequency input, positive frequency forward
rotation, negative frequency reverse rotation; theDigital Operatorand external terminals cannot control

forward/reverse rotation).

3.4.6 Command Source Setting (AUTO)
In automatic operation mode(AUTO/REMOTE), users can select the frequency source (F0-06) and
the run command source (F0-05) through function code settings to ensure that the inverter operates
normally under different input command methods, as shown in Table 3-38.
Table 3-38 Parameters related to command source setting

Parameter ]F;e“fli‘:ilt(;:n ]\),:lfs:lt Setting Range Parameter Description
0: Set the frequency value via the keypad; set the
e frequency value at the “F xx.xx Hz” display on
?: Digital OperaRtgzgs the main interface. Use the up and down buttons
éommunication to move the arrow icon to the 'F xx.xx Hz'
2- Analog Input position, then press the 'OK' button, the frequency
3: Exterr%al[li /Down value will flash. Modify the frequency value
Ir.1 ut p using the left and right arrows and the up and
Frequency 4.p Pulse Input down arrows, and press the 'ESC' key to exit after

- R modification.

F0-06 :ggir;and 0 ;ylt}},lzli teDIl;eCJior\l,Vith I: Set the frequency value via RS485
selection ]jirection P communication; the master device must be
6: CANopen Input connected to the inverter's 485+ and 485-, then
8: Cox]r)nnunilz ation the frequency can be set through the
C'ar 4 Tnput communication method. For details, refer to
9: PID P! Appendix A MODBUS Communication Protocol.
16. Digital Terminal 2: Set the frequency value via an analog signal.
Mﬁlti-Sg ced The frequency value can be set through three
P analog input channels on the inverter; it is
necessary to set the analog input function of the
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Setting Range

Parameter Description

corresponding channel to “frequency setting” (set
through F5-21, F5-27, or F5-33).

3: Set the frequency value via DI terminals; set
the F5 group DI terminal functions to 19 and 20
(external command for frequency increase,
external command for frequency decrease), then
use the corresponding DI terminals to adjust the
frequency value.

4: Reference pulse input type selection (F4-30).

5: Reference pulse input type selection (F4-30).

6: Set the frequency value through CANopen
communication; the master device uses the
CANopen protocol to communicate with the
inverter and set its frequency value.

7: Reserved

8: Set the frequency value through a
communication card; the inverter must be
equipped with a communication card to
communicate with the master device, which can
use the corresponding bus communication
protocol to set the inverter's frequency.

9: The frequency setting value comes from
process PID control. The PID function can be
configured using the FA group function codes; the
output of the PID controller serves as the
inverter's frequency setting value. For details,
refer to the introduction of the 'PID function' in
the FA group.

10: Set the frequency value through DI terminals.
The F5 group 'Input Terminals' and FD group
'‘Multi-Speed and Simple PLC Function' function
codes can be used to set multi-speeds and the
correspondence between DI input signals and
multi-speeds.  For  details, refer to the
introductions of these two groups of function
codes.

0: Digital Operator
1: External Terminal

Input

2: RS485
Communication
Input

3: CANopen Input
5: Communication
Card Input

0: Select this command channel to control the
inverter's operation and shutdown via the RUN,
STOP, JOG buttons on the keyboard.

1: Select this command channel to control the
inverter through digital input terminals.

2: Select this command channel to send
commands to the inverter via RS485
communication, controlling the inverter to start,
stop, etc.

3: Select this command channel; the inverter
requires a CANopen communication card,
allowing the master station to send control
commands using the CANopen protocol.

4: Reserved

5: Select this command channel; the inverter
requires other communication cards (such as
Profinet, Profibus-DP, EtherCAT communication
cards), allowing the master station to send control
commands using the corresponding bus
communication protocol.

Basic Configuration
CM680 Inverter Software Manual
Parameter Function Default
Definition | Value
Run
F0-05 Command 0
Source
Selection
Precautions:

1. The command source can only be modified when the inverter is stopped;
2. The command source needs to be set through the multifunctional input terminals by selecting
the AUTOmode;
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3. Some command source methods require additional accessories, such as communication cards;

4. The factory default frequency and operation command source is set toAUTOmode, and it will
revert toAUTOmode upon power-up. If the multifunctional input terminal P is configured for switching
betweenHANDandAUTO, the mode will be determined based on the status of the multifunctional input
terminal. That is, if the external terminal is in theOFFstate, the inverter will not accept any operation
signals and cannot executeJOGcommands;

5. At the same time, configure digital inputs (F5-00 ~ F5-06) as multi-speed commands for
frequency sources, and configure analog inputs (F5-21, F5-27, F5-33) as frequency command sources.
The priority order is: multi-speed> analog input frequency source > frequency command source
selection input (F0-06);

6. When digital inputs (F5-00 ~ F5-06) are used as operation command sources, the priority order
is: digital inputs > operation command source selection (F0-05).

3.4.7 Stopping Methods

Users can select different normal stopping methods, such as deceleration stop and free-run stop,
based on actual application scenarios through function codes. The stopping method can be modified
during operation. After the inverter receives a shutdown command, it reduces the output frequency
according to the selected stopping method until the output stops. Two stopping methods are shown in
Figure 3-24:

A
B AR EBAL4%S
ket ket
1) Fif8)
BiTHY BT fZ1b BTHS BT (=1

Figure 3-24 Stopping Method Diagram

Relevant parameters are shown in Table 3-39:
Table 3-39 Relevant Parameters Table

Function Default | Settin ey
Parameter Definition | Value Rangeg Parameter Description
0: Deceleration Stop, the inverter decelerates
according to the set deceleration time until it reaches 0
0: or the first multi-point VF frequency point M1 (F2-04)
F1-12 Stopping 0 Deceleration | and then stops output drive;
Method Stop 1: Free Stop, after receiving the shutdown command,
1: Free Stop the inverter immediately stops output, and the motor
freely runs down to a stop according to the load
inertia.
Precautions:

1. When mechanical stopping is required, to avoid personal injury or material waste, it is
recommended to set it to deceleration stop, and the length of the deceleration time should be determined
based on the characteristics of the site debugging.

2. When mechanical stopping is required, if the load inertia is very small and there is no
requirement for the motor stop time, or if the motor idling has no impact, and the load inertia is large, it
is recommended to set it to free stop, such as in applications like fans, punch presses, etc.

3.4.8 Forward/Reverse Rotation Prohibition Selection
In some application scenarios, the motor can only operate in one direction; if it operates in the
opposite direction to the predetermined direction, it could cause equipment damage or other unknown
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losses. The motor's operating direction can be limited through software. When the motor phase
sequence is connected incorrectly, the desired motor rotation can be switched by adjusting the inverter
output drive phase sequence without changing the actual wiring order. The diagram for forward/reverse
rotation prohibition selection is shown in Figure 3-25:
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Figure 3-25 Diagram of Forward/Reverse Rotation Prohibition Selection

The phase sequence switching diagram is shown in Figure 3-26:
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Figure 3-26 Phase Sequence Switching Diagram

Related parameters as shown in Table

3-40:

Table 3-40 Forward/Reverse Rotation Prohibition Parameters

Function Default q .
Parameter Definition Value Setting Range Parameter Description
0: . .
Forward/Reverse Setting valu_e to O.ANormal output according to
command direction;
Forward/Reverse Enabled Setting value to 1: Only forward rotation
F0-09 Prohibited 0 1: Reverse s Lo y
. o regardless of set direction;
Selection Prohibited . .
Setting value to 2: Only reverse rotation
x Forward | o ardless of set direction;
Prohibited egardless of set direction;
0: Output according to the command direction.
1: Output frequency opposite to the command
Output Phase direction; forward rotation changes to reverse,
and reverse changes to forward.
F7-42 Sequence 0 0~1 X Lo
Switching Note: The output phase sequence switching and
forward/reverse prohibition selection can be
used together. However, if the prohibited
rotation direction set for operation is the same as
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the direction after phase sequence switching, the
output phase sequence switching function will
not be realized.

Precautions:

1. Do not modify the forward/reverse prohibition selection during VFD operation;

2. Do not modify the output phase sequence switching during VFD operation;

Output phase sequence switching and forward/reverse prohibition selection can be used together;
however, if the prohibited rotation direction setting matches the direction after phase sequence
switching, the output phase sequence switching function will not be realized.

3.4.9 Auxiliary Frequency Function (AUTO)
In some application scenarios, without changing the main frequency command, the auxiliary
frequency command can be used to correct the main frequency command. Relevant parameters are

shown in Table 3-41.

Table 3-41 Parameters for Auxiliary Frequency Function

Setting Range

Parameter Description

Parameter | Function Default
Definition Value
Auxiliary

F0-07 Frequency 0
Source

0: Disabled

1: Digital Operator
2: RS485
Communication

3: Analog Input

4: External Up/Down
Input

5: Pulse Input

6: CANopen Input

8:  Communication
Card Input

0: Disable; turn off the auxiliary frequency
function.

1: Digital Operator; Set the auxiliary
frequency through the keyboard, set the
frequency value at the “Fxx.xxHz” display
on the main interface. Use the up and down
buttons to move the arrow icon to the 'F
xx.xx Hz' position, then press the 'OK'
button, the frequency value will flash.
Modify the frequency value using the left
and right arrows and the up and down
arrows, and press the 'ESC' key to exit after
modification.

2: RS485 Communication; Set the frequency
value through RS485 communication; the
host computer needs to connect to the
inverter's 485+, 485- terminals, and then the
frequency can be set via communication. For
details, refer to Appendix A MODBUS
Communication Protocol.

3: Analog Input; set the frequency value
through an analog signal. The frequency
value can be set through three analog input
channels on the inverter. The corresponding
channel's analog input function must be set
to 'Auxiliary Frequency Setting' (set through
F5-21, F5-27, or F5-33).

4: External Up/Down Input; Set the
frequency value through DI terminals by
setting the DI terminal function in group F5
to 19, 20 (external command for frequency
increase, external command for frequency
decrease), then adjust the frequency value
using the corresponding DI terminals.

5: Pulse Input; refer to pulse input type
selection (F4-30).

6: CANopen input; Selecting this command
channel requires the installation of a
CANopen communication card in the
inverter, allowing the master device to send
control commands to the inverter using the
CANopen protocol.

7: Reserved

8: Communication card input; Set the
frequency value through a communication
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Default
Value

Function

IPRIGEET Definition

Setting Range

Parameter Description

card; the inverter nmust have a
communication card installed to
communicate with the master device, which
can use the  corresponding  bus
communication protocol to set the inverter's
frequency.

Frequency

F0-08 Source 0

0: Main frequency +
Auxiliary frequency
1: Main frequency -
Auxiliary frequency
2: Auxiliary

0: Main frequency + Auxiliary frequency;
The actual set frequency of the inverter is
the sum of the main frequency and the
auxiliary frequency.

1: Main frequency - Auxiliary frequency;
The actual set frequency of the inverter is
the main frequency minus the auxiliary
frequency.

Superposition

Selection frequency - Main

frequency
3: Auxiliary
Frequency

2: Auxiliary frequency - Main frequency;
The actual set frequency of the inverter is
the auxiliary frequency minus the main
frequency.

3: Auxiliary frequency; The actual set
frequency of the inverter is the auxiliary
frequency.

Precautions:

1.The auxiliary frequency source can only be modified when the inverter is stopped;

2.The main and auxiliary frequency function selection can only be modified when the inverter is
stopped;

3. Some command source methods require additional accessories, such as communication cards;

4. The main frequency and auxiliary frequency cannot be set to the same source;

5. When the digital input is configured as auxiliary frequency prohibition (F5-00 ~ F5-06), the
auxiliary frequency output function will be disabled;

6. If the result of the subtraction between the main and auxiliary frequencies is negative, negative
frequency input must be allowed (F5-38 set to 1) to reverse; otherwise, the output frequency will be 0.
Additionally, pay attention to the setting of the main and auxiliary reversal cutoff frequency (FA-27) to
avoid the desired reverse output being limited.

3.4.10 Rebound Energy Suppression

When the motor decelerates, the inverter may return energy, causing the bus voltage to rise. If the
bus voltage is too high, it can lead to overvoltage faults. Rebound energy suppression can increase
motor losses, reduce energy feedback, thereby lowering the probability of overvoltage faults, while also
allowing the motor to decelerate more quickly.

During deceleration, increasing the motor's magnetic field/flux/excitation current can increase
motor losses and reduce the energy fed back to the inverter. This function has two implementation
forms,“Deceleration Method 1”and“Deceleration Method 2”. “Overvoltage Energy Suppression”will
decelerate according to the set deceleration time value; the actual fastest deceleration time will not be
less than the set deceleration time. “Traction energy control, automatically adjusts output frequency and
output voltage to accelerate consumption of regenerative energy based on the inverter's capability;
deceleration time is the result of automatic adjustment by the inverter. Relevant parameters are shown in
Table 3-42.

Table 3-42 Parameters related to regenerative energy suppression

Function Default | Setting L.
Parameter Definition Value Range Parameter Description
0:Nofunction; normal deceleration or stop, without
. regenerative energy suppression.
F1-13 ﬁeecﬂeltedratlon 0 0~2 1: Deceleration method 1; During deceleration, the
inverter will automatically adjust the deceleration curve
based on the overvoltage stall threshold F9-04 and the
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bus voltage.

2: Deceleration method 2; During deceleration, when the
bus voltage is too high, deceleration method 2 will be
activated, and the inverter will automatically adjust the
output frequency and output voltage to achieve the
purpose of accelerating the consumption of regenerative
energy.

3.4.11 Zero Speed Operation Selection

This function determines the operating mode of the inverter when the given frequency is less than
the minimum output frequency of the motor. At this time, there are three operating modes for the
inverter:This function determines the operating mode of the inverter when the given frequency is less
than the minimum output frequency of the motor. In this case, there are three operating modes for the

inverter:

1. Output Wait, which means not operating, UVWthree phases have no output;
2. Zero Speed Operation, which means running at a given frequency of zero;
3. Run at the minimum frequency, as the name suggests, means running at the given frequency as

the minimum frequency.

The parameters related to zero speed operation selection are shown in Table 3-43.
Table 3-43 Parameters Related to Zero Speed Operation Selection

Default
Value

Function

IR sy Definition

Setting Range

Parameter Description

Zero Speed
Operation 0
Selection

L2-19

0: Wait for Output

1: Zero Speed Position
Control Output

2: Output at Minimum
Frequency

0: When the control mode is VF or VVC, the
output waits, and the inverter will enter a
waiting state  (UVWNovoltage output).
Under other control modes, zero-speed
operation is performed.

1: When the control mode is induction motor
VF, the inverter will enter an operating state,
but the actual output is zero, When the
control mode is VVC, the inverterworksin
DC braking state, and the motor current is
DC; under other control modes, zero-speed
operation is performed.

2: The inverter will operate according to the
set values of multi-point VF frequency point
1 (F2-04) and multi-point VF voltage point 1
(F2-05).

3.4.12 Frequency Setting Processing

Process the frequency setpoint sent from the application layer to the drive layer to ensure it is
within a reasonable range. When the frequency setpoint exceeds the maximum allowable frequency, the
frequency setpoint is set to the maximum frequency. When the frequency setpoint is less than the
minimum allowable frequency, it is set to the minimum frequency or zero according to the operating

mode.Frequency setpoint processingRelevant parameters are shown in Table 3-44.

Table 3-44 Parameters related to frequency setpoint processing

Parame | Function Default . e
ter Definition Value Setting Range Parameter Description
0 Wait for Output . When the given frequency is less than
Zero Speed 1: Zero Speed Position e
. the 'Minimum Motor Output Frequency
L2-19 Operation 0 Control Output - . X
. : .. Setting,' the output mode is determined
Selection 2: Output at Minimum .
by this parameter.
Frequency
M1 Multi-point This parameter, together with 'Zero
F2-04 VF  Frequency Speed Operation Selection,' determines
Point 1 0.50Hz 0.00~599.00 Hz the motor operation mode when the
H1-00 M2  Multi-point given frequency is below this
) VF  Frequency parameter. At the same time, this
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:’;ﬂrame ]l;lel;li?t?:n 3:{::“ Setting Range Parameter Description
Point 1 parameter, together with the “ Lower
Limit Frequency, ”  determines the
M3 Multi-point lower limit value of the given
H1-08 VF  Frequency frequency.
Point 1

Hl1-16 VF  Frequency

M4 Multi-point

Point 1
The upper limit of the given frequency;
F0-10 Upper Limit | 599.00H 0.0~599 00Hz when setting this paraf‘neter, it musF bg
Frequency z greater than the Lower Limit
Frequency.”
The lower limit of the given frequency;
together with the “ Minimum Motor
. Output Frequency Setting, ” it
FO-11 ;"We’ Limit |6 00z | 0.0~599.00Hz determines the lower limit value of the
requency

given frequency. When setting this
parameter, it must be less than the
“Upper Limit Frequency.”

3.4.13 External Frequency Command Limitation

If the inverter receives a frequency command that exceeds the upper limit frequency set by the
parameter “Maximum Motor Operating Frequency,” the frequency command will be modified to the
upper limit frequency set by the parameter “Maximum Motor Operating Frequency.” Relevant
parameters are shown in Table 3-45.

Table 3-45 Parameters Related to External Frequency Command Limitation

Function q oo
Parameter Definition Default Value Setting Range Parameter Description
M1
F4-02 Maximum This parameter is used to set the highest
Frequency operating frequency of the inverter. If the
M2 input frequency command exceeds the
HO0-01 Maximum value set by this parameter, the frequency
Frequency 50.00 or 60.0 Hz | 0.00~599.00Hz corpmand will be modified to' this valpe.
M3 This parameter cannot be modified during
HO-13 Maximum operation. It can be selected which group
Frequency of parameters to use through H0-00, or it
M4 can be chosen via digital input functions
HO-22 Maximum 83/84.
Frequency

3.4.14 Speed Curve

There are two modes for the speed curve: normal acceleration/deceleration mode and S-curve
acceleration/deceleration mode. When all four function codes are zero, the speed curve operates in
normal acceleration/deceleration mode; otherwise, it operates in S-curve acceleration/deceleration
mode.

In general acceleration and deceleration modes, the slope of acceleration and deceleration will
undergo sudden changes at the start or end of the process, causing significant variations in motor torque
within a short period, which can impact both the motor and the load. To reduce this impact, S-curve
acceleration and deceleration mode can be used. Under this mode, the slope of the speed curve is
continuous, thereby reducing torque shock. Figure 3-27 shows the frequency and acceleration
waveforms during normal acceleration and deceleration. It can be seen that the acceleration is
discontinuous, with sudden changes occurring. In contrast, the acceleration during S-curve acceleration
and deceleration, as shown in Figure 3-28, is continuously variable, thus using an S-curve for
acceleration and deceleration can reduce the impact caused by sudden torque changes.
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Fig.3-27 General Acceleration and Deceleration Mode
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Fig.3-28 S Acceleration and Deceleration Mode
In S acceleration and deceleration mode, the total acceleration and deceleration time will belonger.
When acceleratingfromzerotothemaximumoperatingfrequency, the total acceleration time= set
acceleration time + (S acceleration time 1)/2 + (S acceleration time 2)/2, the total deceleration time = set
deceleration time + (S deceleration time 3)/2 + (S deceleration time 4)/2. As shown in Fig. 3-29, S1
represents S acceleration time 1, S2 represents S acceleration time 2, S3 represents S deceleration time
3, and S4 represents S deceleration time 4.
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Fig. 3-29 S Acceleration and Deceleration Time
The relevant parameters are shown in Table 3-46:
Table 3-46 Parameters Related to Speed Curves

Function Default q .
Parameter Definition Value Setting Range Parameter Description

S
F1-16 Acceleration

Time 1

S
F1-17 Acceleration O'OON%S'OOS (when The above parameters are used to set the

Time 2 0.2s F0-12=0) or 0.0~250.0s S lerati d deceleration ti

1me _ acceleration an €celeration times.

S (when FO-12=1)
F1-18 Deceleration

Time 1
F1-19 S
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Deceleration

Time 2

Speed curve 0: Unit 0.01 seconds This parameter is used to set the unit for
FO-12 . . 0 . .

time unit 1: Unit 0.1 seconds speed curve time.

3.4.15 Frequency hopping function

Whenoperating near the mechanical resonance point of the load, it may cause mechanical
resonance of the load, thereby degrading control performance, and in severe cases, it may damage the
load. To avoid resonance, the skip frequency function can be used to make the motor bypass mechanical
resonance points. When the set frequency is within the frequency hopping range, the actual operating
frequency will run at the frequency hopping boundary closest to the set frequency. By setting the
frequency hopping points, the inverter avoids the mechanical resonance point of the load. This inverter
can set 4 frequency hopping points. If two adjacent frequency hopping points are set to the same value,
this function will not work at that frequency. The skip frequency function is shown in Figure 3-30, and
related parameters are listed in Table 3-47.

F7-09
"
i
& (F7-13
©
F7-15

0

BOEE RS
Figure 3-30 Skip Frequency Function

Table 3-47 Parameters for Skip Frequency Function

Function Default 0 e
Parameter Definition Value Setting Range Parameter Description
Jump Frequency 1
F7-09 Upper Limit
Jump Frequency 1
F7-10 Lower Limit
T F 2
F7-11 [}1];1;1; . {?i?temy These eight parameters are used to set prohibited
Jump Frequoncy 2 frequency ranges; the inverter's frequency setting
F7-12 Lowper Li:lm't y will skip these ranges, but the frequency output
] T 3 0.00Hz 0.00~599.00Hz | remains continuous. During acceleration and
F7-13 ump trequency deceleration, the inverter's output frequency will
Upper Limit . o X
7 T 3 still pass through the prohibited operating
ump frequency
F7-14 lower limit frequency ranges.
F7-15 Jump f_requency 4
upper limit
F7-16 Jump frequency 4
lower limit

3.4.16 Automatic Acceleration/Deceleration

In practical applications, the setting of acceleration and deceleration times is influenced by factors
such as load conditions and motor inertia, and may require multiple adjustments to determine. If the
acceleration time is too short, it may cause excessive acceleration current, leading to overcurrent; If the
deceleration time is too short, it may result in excessively high bus voltage, causing overvoltage. The
automatic acceleration/deceleration function can automatically adjust the acceleration and deceleration
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times based on actual conditions, simplifying the commissioning process.

The automatic acceleration/deceleration function consists of two parts: automatic acceleration and
automatic deceleration. The automatic acceleration function allows the motor to accelerate to the set
frequency at the fastest acceleration time while ensuring a stable starting current and preventing stalling.
The automatic deceleration function allows the motor to decelerate to the set frequency or stop
operation at the fastest deceleration time while ensuring that overvoltage does not occur in the absence
of a braking resistor. The automatic acceleration function and the automatic deceleration function can be
individually enabled or disabled to meet different requirements, as shown in Table 3-48.

Table 3-48 Parameters Related to Automatic Acceleration/Deceleration

Function Default
Parameter e Setting Range Parameter Description
Definition Value e & P
0: Linear Acceleration/Deceleration; both
automatic acceleration and deceleration
functions are disabled.
1: Automatic Acceleration with Linear
Deceleration;  automatic  acceleration
0: Linear Acceleration | function is enabled, automatic
and Deceleration deceleration function is disabled.
1: Automatic acceleration | 2: Linear Acceleration with Automatic
. with linear deceleration; Deceleration;  automatic  acceleration
Automatic . . . : X .
X 2: Linear acceleration | function is disabled, automatic
Acceleration . . . o
with automatic | deceleration function is enabled.
F1-20 and 0 Lo . . .
. deceleration; 3: Automatic Acceleration/Deceleration;
Deceleration . . R .
X 3: Automatic acceleration | both  automatic  acceleration  and
Selection . . .
and deceleration; deceleration functions are enabled.
4: Automatic | 4: Automatic Acceleration/Deceleration
Acceleration/Deceleration | Suppression; when current is too high,
Suppression. the automatic acceleration function is
enabled; when bus voltage is too high,
the automatic deceleration function is
enabled; in other cases, both automatic
acceleration and deceleration functions
are disabled.
Automatic
Acceleration .
F1-21 and 2 0~65535 When the automatic
. acceleration/deceleration  function s
Deceleration Kp . T
- enabled, this setting is used to configure
Automatic h 1 . h
Acceleration the PI regulator parameters to adjust the
F1-22 and 400 0~65535 acceleration/deceleration slope.
Deceleration Ki

3.4.17 Overcurrent Stall

3.4.17.1 Overcurrent Stall During Acceleration

Generally speaking, the faster the acceleration, the greater the torque current required. If the
acceleration is too fast, it may lead to excessive motor current. To protect the motor and inverter, it is
necessary to limit the current. The overcurrent stall function during acceleration can prevent overcurrent
situations caused by too rapid acceleration.

The principle of the overcurrent stall function during acceleration is shown in Figure 3-31. When
the detected current exceeds the set value, the inverter stops accelerating until the current drops below
the set value, at which point the inverter resumes acceleration.
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Figure 3-31 Overcurrent Stall During Acceleration
For the weak sector overcurrent stall prevention level, please refer to parameterF9-09explanation.
The protection curve is shown in Figure 3-32.

A
LR A

ZHT9 08

95 X

HHARX

ZHw-08x | _ _ _ _ _ _ _ _ _ _ ________\ T
ZHF9-09 GRS 1k =244 -03
X ZHFO-08 /i SR =

»
»
ZHF4-03 2

Figure 3-32 Weak Sector Current Stall

When the overcurrent stall prevention function is activated, the inverter's acceleration time will be
longer than the set time. If the system enters a stall state due to an undersized motor or operating under
factory settings, reduce the parameterF9-08set value.

If the acceleration time cannot be extended due to this function, it needs to be disabled. To prevent
overcurrent, the following measures can be taken:

1.appropriately increase the acceleration time;

2.Set parameterF1-20automatic acceleration/deceleration selection tol,3ordfor automatic
acceleration.

Relevant parameters are shown in Table 3-49as follows:

Table 3-49 Parameters Related to Overcurrent Stall During Acceleration

Function Default | Setting

Parameter Definition Value Range

Parameter Description

This parameter is used to set the stall prevention threshold
during acceleration, the unit is %, based on the rated current

Acceleration . . .
of the inverter. When the inverter accelerates, if the output

F9-08 oc 180% 0~200% | current exceeds the value set by F9-08, the inverter will stop
Stall .

Threshold accelerating. When the current falls below the value set by

F9-08, the inverter resumes acceleration to the set
frequency.

Overcurrent This parameter is used to set the overcurrent stall prevention

F9-09 Stall 100% 0~100% | threshold during acceleration when demagnetization occurs.

Limit When the motor operating frequency is greater than the
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Threshold rated frequency, the overcurrent stall prevention threshold
during acceleration equals the value set by F9-08 multiplied
by the value set by F9-09.

3.4.17.2 Overcurrent Stall During Operation

Generally speaking, if the motor load is greater, the motor current will also be greater. If the motor
load is too high, it can lead to excessive motor current. If the motor load exceeds the motor's capacity, it
may even result in loss of control. The overcurrent stall function during operation can prevent the
aforementioned situations of excessive current or loss of control.

The principle of overcurrent flux weakening function during operation is shown in Figure 3-33,
and the relevant parameters are shown in Table 3-50. When the motor current exceeds the set value, the
inverter begins to decelerate until the current drops below the allowable value, at which point the motor
reaccelerates to the set frequency.
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Figure 3-33 Overcurrent Flux Weakening During Operation

Table 3-50 Parameters for Overcurrent Flux Weakening During Operation

Parameter | Function Definition 3:{::" Setting Range Parameter Description

This parameter is used to set the
threshold for preventing
overcurrent  flux  weakening
during operation, with the unit
being %, based on the rated
current of the inverter. When
the inverter is running, if the
output current exceeds the
F9-10 setting, the inverter will
180% 0~200% decelerate according to the
acceleration/deceleration  time
selected by F9-11 to prevent
motor stall. When the output
current is below 95% of the
value set in F9-10, the inverter
will reaccelerate to the set
frequency according to the
acceleration/deceleration  time
selected in parameter F9-11.

Running oC Stall

F9-10 Threshold

0: System | This parameter is used to select
Acceleration/Deceleration | the  acceleration/deceleration
Time; time for overcurrent stall
1: First | action.

Constant ~ Speed  OC
F9-11 Acceleration/Deceleration | 0
Selection
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Acceleration/Deceleration
Time;
2: Second
Acceleration/Deceleration
Time;
3: Third
Acceleration/Deceleration
Time;
4: Fourth
Acceleration/Deceleration
Time;
5: Automatic
Acceleration/Deceleration
Time.

3.4.18 Overvoltage Stall

When the motor decelerates, it may feed energy back to the inverter, causing the inverter's bus
voltage to rise. If the bus voltage is too high, it may lead to an overvoltage fault. The overvoltage stall
function adjusts the slope of the speed curve to avoid overvoltage as much as possible.

When an excessively high bus voltage is detected, the motor deceleration slope is reduced. When
the bus voltage is not excessively high, the normal deceleration slope is maintained or the maximum
deceleration slope is used for deceleration. In this way, the bus voltage can be maintained within a
reasonable range during motor deceleration, avoiding overvoltage conditions.

Overvoltage stall has several implementation methods; Figure 3-34 shows one method. When the
bus voltage reaches the overvoltage detection level, the inverter stops decelerating, at which point the
bus voltage begins to drop. Once it falls to the overvoltage recovery level, the inverter resumes
deceleration.

» [ i)

Figure 3-34 Overvoltage Stall Prevention Method 1

When overvoltage stall prevention is activated, the inverter's deceleration time will be longer than
the set time. If automatic adjustment of the deceleration time is not allowed, this function must be
disabled. To prevent overvoltage, the following measures can be taken:

1.Reasonably increase deceleration time;

2.Install braking resistor to dissipate motor feedback energy.

Figure 3-35shows another implementation method, where during motor deceleration, the inverter's
deceleration slope is controlled to ensure that the bus voltage does not exceed the set value. Relevant
parameters are shown in Table 3-51.
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Figure 3-35 Overvoltage Stall Prevention Method 2

Table 3-51 Overvoltage Stall Related Parameters

Parameter

Function Default

Definition Value Setting Range Parameter Description

F9-03

0: Overvoltage Stall
Overvoltage Stall Mode 0
Mode 1: Overvoltage Stall

the inverter will continue to decelerate.
Mode 1

due to excessively high bus voltage.

F9-04

overvoltage  stall

threshold 760.0V 0.0~900.0V prevention function is effective.

function is considered to be disabled.

F9-05

overvoltage  stall | 600.00 0.00~655.35 overvoltage stall deceleration time
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0: Overvoltage stall mode 0; If the inverter
detects that the bus voltage is higher than
the set value of F9-04, the inverter will stop
decelerating (the output frequency remains
unchanged) until the bus voltage is lower
0 than the set value of F9-58, at which point

1: Overvoltage stall mode 1; During the
deceleration process, dynamically adjust the
speed curve to prevent overvoltage faults

When the set value is 0.0, the overvoltage
stall prevention function is disabled. When
the inverter is equipped with a braking unit
and connected to a braking resistor, it is
recommended to use this setting. When the
set value is not 0.0, the overvoltage stall

parameter can be set according to the power
supply and load conditions; if set too low, it
may extend the deceleration time. When the
set value exceeds the overvoltage protection
point, the overvoltage stall prevention
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deceleration  time

S€C

3.4.19 Incremental PG Card
Related parameters are shown in Table 3-52:
Table 3-52 Incremental PG Card Related Parameters

Parameter glelgf‘tllg:n ]\),:lf::lt Setting Range Parameter Description
0: No PG Card
F4-27 ISE:lCe (:tiforn Type 0 ; ﬁeBSZe:;:gOder Used to select the encoder type.
3: Resolver
This parameter is used to set the number of
lines for the selected incremental encoder,
indicating the number of A/B signal pulses
output per revolution of the encoder. The
higher this value, the higher the resolution of
the encoder, and the higher the speed and
position measurement accuracy. If this
Encoder Pulse parameter is_ set %ncorrectly, it can cause
F4-28 1024 6~20000 overcurrent in the inverter output and motor
Count .
overspeed during closed-loop speed control.
When using a permanent magnet motor, it can
also result in incorrect initial rotor position
identification. When changing the encoder
results in a change in the number of encoder
lines, it is necessary to perform the rotor
position  dynamic  identification  again
(parameter F4-01=4).
0: No Function
1: A phase leading
B phase indicates
forward rotation;
F4-29 Pulse input type 0 2: B phase leading | Used to set the pulse input type.
A phase indicates
forward rotation;
3: A phase pulse B
phase direction HL
3.4.20 PID function

PID principle block diagram as shown in Figure 3-36:
F7.21=42

PID5 7E.
FA-01

HEL R

Foos -2
FA02 1 N em
o PID#; S | e
PID%5E —> vl PIDFs# i 2 2R
RS485 i, 2 - FA-23

FA-03
Al~AI3 3

JoTIRE
F5-21 or L
PIDE#—>  F5270r > Z‘{”ﬁ
Foas=s  HOMEA - FA-49. FA-50
ERH PIDR UM :
FA-00

[ZEDETIZN

230



CM680 Inverter Software Manual Basic
Configuration and Function Application

PID#H
PIDH Rtk FA-20. FA21
FA-11

N PID# th
;iigi FA7. FA22 FA31
FA18. FA-19
Figure 3-36 PID principle block diagram
PID series control block diagram as shown in Figure 3-37:
FA-20
PIDAMZi% % i =
| i PRI FAST
+ .
PID%S M P D pi N S 4
w05 ] wion Mg
- l .
FA25 WA b TR
PIDR | FO-10. FO-11
LTS
Figure 3-37 PID series control block diagram
PID parallel control block diagram as shown in Figure 3-38:
FA-20
P PIDFMEEE o nmn
(U1-05) LRI FA-31

>

A

!
A

PID i |

(U1-08)

|

Pra
jia ) nthuki

FE R FR
FO-10, FO-11
Figure 3-38 PIDParallel Control Block Diagram

PID S iHE D
(U1-07)

Relevant parameters are shown in Table 3-53:
Table 3-53PID Function Related Parameters

Paramet | Function Default

er Definition Value Setting Range Parameter Description

0: No Function

1: Negative Feedback
Analog Input

2: Negative Feedback
Pulse No Direction

3: Negative Feedback . . .
Pulse With Direction Positive Feedback: If the feedback value is less than

PID 4 Positive Feedback Fhe PID. setpoint, the inverter output frequency
FA-00 Feedback 0 Pulse Input increases;
Type X p Negative Feedback: If the feedback value is less than
. 5: Positive Feedback . .
Selection L the PID setpoint, the inverter output frequency
Pulse No Direction decreases

6: Positive Feedback .
Pulse With Direction

7: Negative Feedback
Communication Input
8: Positive Feedback

Communication Input
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z:ramet gl:f;‘r:ltilt(i)(l)ln gzlf::lt Setting Range Parameter Description
0: Frequency
Command
1: Parameter FA-02
PID 2: RS485
FA-01 Setpoint 0 Communication This parameter selects the channel for the PID target
Source 3: Analog Input value.
Selection 4: CANopen
5: Retain
6: Communication
Card
When FAO! (PID setpoint source) is set to 1, this
PID . parameter needs to be configured. This parameter is a
FA-02 Setpoint 50.00% -100.00%7-100.00% relative value, where 100% corresponds to the
maximum feedback value of the controlled system.-
PID The time required for the PID setpoint (parameter
Setpoint FA-02) to 'change from 0.0% to 100.0%. When the
FA-03 Change 0.00s 0.00s~655.35s PID setpoint changes, the actual setpoint does not
Time respond immediately but changes linearly over the
given time to prevent sudden changes in the setpoint.
PID Fiilters t};le PID feedb:cdlf valll:e; this pare;]me;erd}:)elpli
N reduce the mmpact of disturbances on the feedbac!
FA-04 llziel?:;bfll“cirl;e 3.0 0.157-300.0s but may degrade the response performance of the
closed-loop control process.
The speed at which the deviation decreases depends
on the proportional coefficient; the larger the
proportional coefficient, the faster the deviation
decreases. However, an  excessively large
Proportiona proportional coefficient can lead to significant
1 overshoot and oscillation, reducing stability,
FA-05 Coefficient 88.00% 0.00%~100.00% especially in systems with large lag. Reducing the
1 proportional coefficient decreases the likelihood of
system oscillation but slows down the response
speed. When performing 2ms enhanced PID control
(parameter FA-12 = 0), the number of decimal places
for this parameter can be selected by parameter
FA-53 bit 1, 0: 1 decimal place, 1: 2 decimal places.
This parameter determines the strength of the integral
action of the PID controller. The smaller the integral
Integral - time, the stronger the integral action, which helps to
FA-06 Time 1 0.05s 0.00s~-100.00s reduce overshoot, decrease oscillation, and stabilize
the system, but it will slow down the elimination of
static error in the system.
This parameter determines the strength of the
rate-of-change adjustment of the PID controller. The
longer the differential time, the greater the
adjustment strength. When set appropriately, this
parameter can reduce overshoot and shorten the
Differential gdjustment time. Differ‘ential‘ action‘ ampliﬁes‘nois:e
FA-07 Time 1 0.00s 0.00s~1.00s interference, so excessive differential regulation is
detrimental to the system's ability to resist
interference. Additionally, when there is no change in
the input, the differential action output is zero.
Therefore, differential control is often combined with
the other two control laws to form a PD controller or
a PID controller.
Proportiona
1 - Refer to parameter FA-05; no further details are
FA-08 Coefficient 100.00 0.00~100.00 provided here.
2
FA-09 Integral 0.08s 0.00s~100.00s Refer to parameter FA-06; no further details are
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z:ramet gt?’ifntilt(i):n 3:{::“ Setting Range Parameter Description
Time 2 provided here.
FA-10 D‘ifferential 0.00s 0.00s~1.00s Refe}r to parameter FA-07; no further details are
Time 2 provided here.
0: Series, traditional PID control structure
PID 1: Parallel, which separates proportional control,
FA-11 Series/Para 1 0: Kp, Kp*Ki, Kp*Kd | integral control, and differential control, allowing
llel 1: Kp, Ki, Kd users to adjust P, I, and D controllers separately
Selection according to application needs. The parallel type PID
is selected by default.
FA-12 = 0, the user selects to execute process PID
control once every 2ms cycle, the PID output
frequency reference base can be selected according
to parameter FA-30, to choose 100.00% output
corresponding to the maximum output frequency, or
to choose 100.00% output corresponding to the
auxiliary frequency. For example, if the user enables
the main and auxiliary frequency function (assuming
. selecting main frequency + auxiliary frequency,
PID % Execute  2ms parameter FO-07 = 1, F0-08 = 0), and the PID output
nhanced PID L
Control Control frequency base selects the auxiliary freqqepcy
FA-12 E . 0 A (FA-30 = 1), and the keyboard sets the auxiliary
xecution 1:  Execute Ims N
. frequency to 40Hz, then the maximum PID output
Cycle Traditional PID f . _
Control requency is 40Hz. FA-12 = 1, the user selects a 1ms
cycle to execute the process PID control once, where
a PID output of 100.00% corresponds to the
maximum output frequency, and there is no auxiliary
frequency option for the reference benchmark.
Additionally, the enhanced PID option (FA-12 = 0)
supports soft start and automatic switching of two
sets of PID parameters based on output frequency or
deviation, while the traditional PID option (FA-12 =
1) does not have these features.
PID 0: No Eunction 0: Use the ﬁ{'st set of I?ID parametgrs FA-05 ~ FA-07
Parameter I: Switch Based on | 1: Automatically adjust according to the output
FA-13 - 0 Output Frequency frequency. Use the first set of PID parameters (FA-05
Switching R . . L
Conditions 2: Sw1tc_h _Based on | ~FA-07) when operating at the minimum frequency
PID Deviation (F2-04) or below, use the second set of PID
PID parameters (FA-08 ~ FA-10) when operating at the
Parameter maximum frequency (F4-02), and use a linear
FA-14 Switching 10.00% 0.00%7-100.00% interpolation value of the two sets of PID parameters
errl when the operating frequency is between F2-04 and
F4-02.
2: Automatically switch based on the deviation
between the setpoint and feedback. Use the first set
of PID parameters (FA-05 ~ FA-07) when the
absolute value of the deviation between the setpoint
and feedback is less than the PID parameter
PID switching deviation 1 (parameter FA-14). Use the
Parameter second set of PID parameters (FA-08 ~ FA-10) when
FA-1S Switching 40.00% 0.00%7-100.00% the absolute value of the deviation between the
Error 2 setpoint and feedback is greater than the PID

parameter switching deviation 2 (parameter FA-15).
When the absolute value of the deviation between the
setpoint and feedback varies between FA-14 ~

FA-15, the PID parameters are the linear
interpolation values of the two sets of PID
parameters.
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z:ramet gl:f;‘r:ltilt(i)(l)ln gzlf::lt Setting Range Parameter Description
When parameter FA-16 # 0, the reverse operation
function is enabled after startup. For example, if
FA-16 is set to 2.0, PID control is not allowed to
Allow PID change the direction of operation during the start-up
FA-16 Reverse 0.0s 0.0s~6553.5s period of 0 ~ 2 seconds (parameter FA-17 = 0), and
Delay after 2 seconds of start-up, PID control is
automatically allowed to change the direction of
operation (parameter FA-17 will be automatically
updated to 1).
PID
FA-17 Direction 0 0: Disabled 0: Non-reversible running direction
Change 1: Enable 1: Reversible running direction
Selection
Feedback When the setpoint and feedback deviation are in
FA-18 Suppr@ss}o 10% 0%~65535% oppqsite directions, paramgters F'A'—18 and EA—19
n Deviation provide feedback suppression anti-integral windup
Rate functionality to quickly exit the saturation state and
respond to external inputs, avoiding the controller
output lingering in the saturation zone for a long
Feedback time, thus improving the controller's response
FA-19 Suppressio 800 0~1000 capability. The controller performs anti-integral
n Gain windup suppression based on the relationship
between the feedback suppression deviation rate
(parameter FA-18) and the 100ms deviation rate.
PID
FA-20 Compensat 0 0: Parameter Setting When FA-20 = 0, the PID compensation value
ion 1: Analog Input (parameter FA-21) must be set.
Selection
The reference for this parameter is the maximum
PID output frequency F4-02. Example: If the maximum
FA-21 Compensat 0.0 -100.0~100.0 output frequency parameter F4-02 = 50.00 Hz, and
ion Value FA-21 is 10.0%, the PID compensation will increase
the output frequency by 5.00 Hz.
When the PID control output exceeds FA-22, the PID
PID . . .
Deviation regulation outpu? b@cpmes effectlve; 0therw1se? the
FA-22 0.06% 0.00%~100.00% PID regulator is inhibited. This parameter effectively
Deadband e
Limit prevent's the actuator from oscillating when the PID
output is small.
This parameter determines the level at which the
deviation between the feedback and setpoint signals
causes the PID regulation to stop, maintaining the
PID X ; .
Control previous output value. PID regulation output is only
FA-23 o 0.00% 0.00%~100.00% executed when the deviation between the feedback
Deviation ’
Limit value and the setpoint exceeds the PID control

deviation limit FA-23. Properly setting this parameter
can adjust the accuracy and stability of the PID
system. The functional diagram is as follows:
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When the PID feedback overshoot is large at startup,
integral separation can be enabled to reduce
overshoot, with the parameter benchmark being the
PID deviation. When FA-24 # 0, the integral
Integral separation function is activated, gnq it only operates
FA-24 Separation 0.00% 0.00% ~100.00% once at startup. When the deviation between the
Level setpoint and the feedback value exceeds the
parameter FA-24, integral separation occurs to
prevent excessive overshoot due to integral action;
When the deviation is less than parameter FA-24, the
integral action takes effect to eliminate steady-state
error.
This parameter is the upper limit of integration, with
the reference being the maximum output frequency
Integral F4-02. When the integral value is too large, if the
FA-25 Upper 100.0% 0.00%~100.00% load suddenly changes, the response speed of the
Limit inverter slows down, which may cause motor
slippage or mechanical damage. At this time, the
parameter FA-25 can be appropriately reduced.
Wake-up This pgrameterd is thz uppsr limiF of ) wakfe—up
o 0/ o integration, used to reduce the reaction time from
FA-26 initri%tral 30.0% 0.0%~200.0% sleep to wake-up, with the reference being the
maximum output frequency F4-02.
In some cases, only when the PID output frequency
Main is negativ_e (i.e., the inverter runs in reverse), can the
Auxiliary PID posmbli/{ control the setpomt and feedbeflrck to the
o o/ o same state. However, an excessive reverse frequency
FA-27 Eiﬁ)r;fe 10.0% 0.00%7-100.00% is not allowed in certain situations. Parameter FA-27
Frequency is used to determine the upper limit of the reverse
frequency. The reference base for this parameter is
the maximum output frequency F4-02.
PID Output This parameter is the upper limit of the PID control
FA-28 Positive 100.0% 0.00%~100.00% output command, with the reference base being the
Limit maximum output frequency F4-02.
PID Output When PtID outpl(lit rﬁetvetzggal ;s allo\t’;ed, thte PtID Qﬁtpglt
. o o) o is negative, and at this time, the output will be
FA-29 Eefl?:we 100.0% 0.00%100.00% limited to the value set by parameter FA-29, which

should be used in conjunction with parameter FA-17.
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Paramet | Function Default . ey
er Definition Value Setting Range Parameter Description
0: PID control output 100.00% corresponds to the
maximum output frequency F4-02;
PID output 1: PID control output 100.00% corresponds to the
FA-30 frequency 1] 0~1 - . o
reference auxiliary frequency (if the auxiliary frequengy
command changes, the PID output frequency will
also change).
This parameter is used to set the low-pass filter time
for PID control output; the larger the parameter
value, the greater the PID output filtering, and the
PID output i
FA-31 filter time 0.0s 0.0s~2.5s slower the change in output frequency. Improper
setting of parameter FA-31 may affect the response
speed of the inverter, and even cause system
oscillation.
Soft Start -
PID o o/ o The reference for this parameter is the deviation
FA-32 Switching 5:00% 0.00%100.00% between the PID setpoint and feedback value.
Value
FA33 | SoftStrt o ooms | 0.00Hz~599.00H2
Frequency
soft start When parameter FA-35 # 0 and the inverter output
FA-34 acceleratio 3.00s 0.00s~600.00s current is greater than FA-35, it starts at the soft start
n time frequency (parameter FA-33) and the soft start
FA-35 No-load 0.00A 0.00A~655.35A acceleration s'tep (parameter FA-36), unt'll the soft
Current start acceleration time (parameter FA-34) is reached,
Soft Start then switches to normal PID control.
FA-36 Acceleratio | 0.10s 0.00s~600.00s
n Step
0: Fuzzy PID disabled, use only conventional PID
1: When PID control is not allowed to change the
direction of operation (FA-17 = 0), enable fuzzy PID
0: Fuzzy PID Tuning | control, and perform real-time self-tuning of PID
Fuzzy PID . X . .
. Disabled parameters during operation. Fuzzy PID control is
FA-37 Tuning 1 | . . B
Enablo 1: Fuzzy PID Tuning | enabled only when the air compressor application is
Enabled selected (parameter L0-00 = 6) and 2ms enhanced
PID control (parameter FA-12 = 0) is executed, or
Ims traditional PID control (parameter FA-12 = 1) is
executed.
Deviation
Fuzzy Membership value of the linguistic term 'negative
FA-38 Universe of | 5.00 0.00~100.00 R neu negattv
. large' in the fuzzy set domain of the error variable.
Discourse -
NB
Deviation
Fuzzy . Membership value of the linguistic term 'negative
FA-39 Domain-N 2.00 0.00~100.00 small' in the fuzzy set domain of the error variable.
S
Deviation . L .
FA-40 Fuzzy 2.00 0.00~100.00 Memlly'ershlp value of the'lmgmstlc term posﬁlve
. small' in the fuzzy set domain of the error variable.
Domain-PS
FDev1at10n The membership value of the linguistic term
FA-41 uzzy. 5.00 0.00~100.00 “Positive Large”  in the domain of the deviation
Domain-P .
B fuzzy variable fuzzy set.
ge;/izgion The membership value of the linguistic term
FA-42 ate Fuzzy 14 00 0.00~100.00 “Negative Large”  in the domain of the deviation
Domain-N .
B rate fuzzy variable fuzzy set.
ge;/izgion The membership value of the linguistic term
FA-43 ate Fuzzy- s oo 0.00~100.00 “Negative Small”  in the domain of the deviation
Domain-N .
S rate fuzzy variable fuzzy set.
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Paramet | Function Default . ey
er Definition Value Setting Range Parameter Description
Deviation The membership value of the linguistic term
FA-44 Rate Fuzzy | 5.00 0.00~100.00 “Positive Small”  in the domain of the deviation
Domain-PS rate fuzzy variable fuzzy set.
F?ZZy Set The membership value of the linguistic term
FA-45 or 10.00 0.00~100.00 “Positive Large ”  in the domain of the deviation
Deviation .
Rate PB rate fuzzy variable fuzzy set.
Fuzzy PID O Fuzzy PID Inference Rule 0
FA-46 Inference 2 0~3 1: Fuzzy PID Inference Rule 1
Rules 2: Fuzzy PID Inference Rule 2
3: Fuzzy PID Inference Rule 3
Intermediat
¢ Value of
FA-47 Fuzzy Rule 30 07~100 Parameters FA-47 and FA-48 are used to obtain the
KP initial membership values for the linguistic terms that
Intermediat are zero in the fuzzy control rule table for fuzzy
FA-48 e Value of 50 0~100 variables such as Kp, Ki, and Kd.
Fuzzy Rule
KI
This parameter is used for detecting abnormal
conditions or extremely slow response of the
Feedback feedbgck 'analog signal; when FA-49 = 0, no
Abnormalit detection is perfoximed. When the sampled vah}e qf
FA-49 Detection 0.0s 0.0s~3600.0s the analog signal is below the 4~20mA open-circuit
%ime threshold (parameter F5-43) for a duration exceeding
FA-49, the inverter will feedback an abnormal analog
signal and handle the fault according to the setting of
parameter FA-50.
0:  Warning  and
continue running;
Feedback (li:ecelez:ntglfto 'and
Disconnect X . P> Used to set the handling method for feedback
FA-50 . . 0 2: Warning and free R
ion Action stop; open-circuit faults
Selection 3: Run at the
frequency before the
open circuit.
PID . .
Feedback When the deviation between the setpoint and
FA-51 10.0% 1.0%~50.0% feedback signal exceeds the threshold (parameter
Abnormal . .
Deviation FA-51) and persists for longer than the deviation
abnormality detection time FA-52, a PID deviation
Abnormal . .
Deviati fault occurs. If the function selection for output
FA-52 eVIaLon 5 0s 0.15~300.0s terminals F6-00 ~ F6-03 is 15, the output terminal
Detection oy L .
. will indicate a PID deviation warning.
Time
PID control flag (bits 0 ~ 2 are valid)
bit 0: PID reverse action selection, 0: PID reverse
based on PID calculation value, 1: Reverse based on
PID parameter F0-09.
FA-53 Control 2 0~65535 bit 1: Selection of decimal places for PID parameter
Flag Kp, 0: 1 decimal place, 1: 2 decimal places.
bit 2: 0: No function, 1: When the main and auxiliary
frequency function is enabled, the integral upper
limit base value is the auxiliary frequency.

3.5 Application Control
3.5.1 Jog Operation

Jog operation is a common function of inverters, often used during equipment debugging or when
precise adjustments are needed. During jog operation, upon receiving a jog command, the inverter will
control the motor to accelerate to the jogging frequency according to the jog acceleration time. After the
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jog command is removed, depending on the stopping method, the motor will decelerate and stop
according to the jog deceleration time or use other stopping methods, as shown in Table 3-54.
Table 3-54 Jog Operation Related Parameters

Function Default q .
Parameter Definition Value Setting Range Parameter Description
JOG The above parameters are used to set the
F7-00 frequency 6.00Hz 0.00~599.00Hz jogging operation frequency, the time to
setting accelerate from 0.00Hz to the jogging
JOG operation frequency, and the time to
F7-01 acceleration | 10.00s 0.00~600.00s or decelerate from the jogging operation
. 0.0~6000.0s oS .
time frequency t00.00Hz. During jog operation,
when the jog command is received, the
inverter controls the motor to accelerate to the
electric frequency according to the jog
JOG Lo . .
. 0.00~600.00s or acceleration time. When the jog command is
F7-02 dgceleratlon 10.00s 0.0~6000.0s removed, depending on the different stop
time modes, the motor decelerates and stops
according to the jog deceleration time or
adopts other stop methods.
0:
Speed Acceleration/Deceleration
P . Unit 0.01 seconds This parameter is used to set the unit for
F0-12 curve time 0 .
unit 1: speed curve time.
Acceleration/Deceleration
Unit 0.1 seconds

3.5.2 Fan Control
Inverters are generally equipped with fans. When the fans operate, they can increase air circulation,

thereby reducing the internal temperature of the inverter. The relevant parameters are shown in Table
3-55. The fan operation status can be determined by the inverter's operating status, module temperature,
etc. Currently, several different fan operation modes are provided, which can be selected according to

needs.

Table 3-55 Fan Control Related Parameters

Parameter gt?’i;tilt(i):n 3:{::“ Setting Range Parameter Description
0: After power-on of the inverter, the fan
runs continuously.
1: The fan starts when the inverter is
0: Fan runs continuously; running and stops 1 minute after the
1: STOP one minute after | inverter stops.
shutdown; 2: The fan operates according to the
2: Stops running with the | inverter's operating status; it starts when
inverter: the inverter is running and stops when the
Fan control > .
F7-17 method 3 3: Starts when the | Inverter stops.
temperature reaches | 3: When the module temperature > 50 °
50°C; C, the fan starts; When the module
4:  Stops when the | temperature < 40 ° C and the inverter
temperature  is  below | stopsoperating, the fan turns off.
50°C during shutdown. 4: The fan starts when the inverter is
running at variable frequency, and after
the inverter stops, the fan turns off when
the module temperature is below 50°C.

3.5.3 Load Torque Compensation

In inverters, aPIregulator is commonly used for speed control. If a higher system speed response is
required, the bandwidth of thePIregulator needs to be increased. However, in practical applications, the
bandwidth of thePIregulator is subject to many constraints and may not be adjustable to the desired
value. At this point, if it is still necessary to further improve the system speed response, load torque
compensation can be added on top of thePIregulator.

A disturbance observer (DOB) is used to calculate the load torque, which is then added to the
output of the speed loopPlIregulator to achieve load torque compensation. The parameters related to load
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torque compensation are shown in Table 3-56.

Table 3-56 Parameters Related to Load Torque Compensation

Function Default | Setting s
Parameter Definition Value Range Parameter Description

DOB This parameter sets the magnitude of the
F3-13 Compensation 0 0~5000 | P ¢ mag|

Gain oad torque compensation gain.

3.5.4 Base Block

When the external controller detects an abnormal condition, it may be necessary for the inverter to
stop immediately; at this time, the base block function of the inverter needs to be used. When a base
block signal is received, the inverter stopsPWMoutput, and after the base block signal is removed, the
inverter resumes operation after a certain delay (which can be set through parameters). Additionally, if
the inverter's stopping method is free stop, after stopping, it must wait for the time set by this function
code before it can run again, as shown in Table 3-57.

Table 3-57 Base Block Related Parameters

Function Default | Setting Ao

Parameter Definition Value Range Parameter Description

F1.31 Base Blo_ckade 0.5s 0.0~5.0s Used to set the waiting time from when the inverter
Interruption Time stops output to when it restarts.

3.5.5 Bus Voltage Compensation

When the bus voltage changes, the output voltage may also change, which could affect the motor
control performance. The bus voltage compensation function (Automatic Voltage Regulation
function,AVR) can compensate for changes in output voltage caused by variations in bus voltage,
making motor control performance more stable.

When the bus voltage increases, the output duty cycle is appropriately reduced, and when the bus
voltage decreases, the output duty cycle is appropriately increased, thus maintaining a constant output
voltage. In actual use, the duty cycle calculated by the control algorithm can be multiplied by the
reciprocal of the bus voltage reference value and the actual value to achieve this. The bus voltage
compensation related parameters are shown in Table 3-58.

Table 3-58 Bus Voltage Compensation Parameters

Parameter gt?;:;g:n ]\)/:lf::lt Setting Range Parameter Description
0: AVR function enabled, the inverter
calculates the output voltage based on the
bus voltage, ensuring the output voltage
does not fluctuate with changes in bus
0: Enable AVR | voltage.
Automatic function't 1: AVR function disabled, the inverter does
1: Disable AVR | not calculate the output voltage based on the
F7-37 Voltage 0 L . . X
Regulation funcﬁlon, ] bus voltage, leading to fluctuations in output
2: Disable AVR during | voltage and motor current due to bus voltage
deceleration. variations.
2:  AVR  function disabled during
deceleration, but enabled in other states.
Disabling AVR during deceleration can
reduce the deceleration time.

3.5.6 Frequency Holding

In applications such as elevators and cranes, to improve reliability or positioning accuracy, it is
often necessary to run at a certain frequency for a period of time during startup before accelerating to
the set frequency, and during shutdown, to run at a certain frequency for a period of time before
decelerating to zero speed. The above can be achieved through the frequency holding function.

The frequency holding function includes start-up holding and stop holding, which process the
speed curve during start-up and stop, respectively. As shown in Figure 3-39, the parameters for start-up
holding frequency, start-up holding time, stop holding frequency, and stop holding time can be adjusted
to meet different requirements.
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Fig. 3-39 Frequency Holding
Parameters related to frequency holding are shown in Table 3-59:
Table 3-59 Parameters Related to Frequency Holding

Function Default . Aeny
Parameter Definition Value Setting Range Parameter Description
F1-06 %;”e“p Hold |4 505 0.00~600.00s F1-06 Start Holding Time and F6-07 Start
Start Hold Holding Frequency can be used to set the start
F1-07 anup 200 | 0.00s | 0.00~599.00Hz | frequency holding function.
Frequency
F1-26 %zfe Holding | 4 50, 0.00~600.00s F1-26 Stop Holding Time and F1-27 Stop
Parking Tiold Holding Frequency can be used to set the stop
F1-27 arkng O 0.00s 0.00~599.00Hz | frequency holding function.
Frequency

3.5.7 Start/Stop DC Braking

When the inverter starts, if the motor is still rotating, it may cause significant impact. To avoid this
situation, the motor can be braked first, and then started at zero speed after it has stopped rotating. The
DC braking function is activated by injecting DC current into the motor windings, which generates a
braking torque to stop the motor, as shown in Figure 3-40.

When the inverter stops, there may be instances where the motor has not completely stopped. To
prevent this, the stop DC braking function can be used to brake the motor after it has stopped, ensuring
that the motor does not rotate after stopping. The stop DC braking function injects DC current into the
motor windings during the stop process, generating a braking torque to achieve the purpose of braking.
Start DC braking is typically applied in situations such as fans, where the motor may still be rotating
when the inverter starts. In this case, start DC braking can be used to stop the motor before starting.
Stop DC braking ensures that the motor stops rotating when parking.
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Figure 3-40 Start/Stop DC Braking

Parameters related to start/stop DC braking are shown in Table 3-60:
Table 3-60 Start/Stop DC Braking

LA Function Definition Default Setting Range Parameter Description
meter Value
Braking Current Used to set the magnitude of the start and stop
F1-08 Level 0 0~100% DC braking current, the unit is %, based on the
motor's rated current.
Startup Braking Useq to set the duration gf the sfart DC
F1-09 Time 0.0 0.0~60.0s braking. When the start braking time is set to
zero, the start DC braking is invalid.
DC Braking Ratio When using VF or induction motor VVC
F1-10 Coefficient 2000 0~65535 control, F1-10 DC braking ratio coefficient and
. F1-11 DC braking integral coefficient can be
Fi-11 | DC Braking Integral | 0~65535 used to adjust the current PI regulator
Coefficient
parameters.
This parameter sets the duration of the stop DC
braking. If DC braking is required during
stopping, parameter F1-12 motor stop method
F1-24 Braking Time 0.0s 0.0~60.0s must be set to deceleration stop for this
function to be effective. When the stop brake
time is set to 0.0, DC braking during stop is
invalid.
This parameter is used to set the starting
F1.25 Braking Start 0.0Hz 0.00~599.00Hz frequency for stop DC braking. When the
Frequency inverter decelerates to the frequency value set

by this function code, DC braking begins.

3.5.8 Instantaneous Power Failure Restart

Generally, when power is lost, the inverter will shut down due to undervoltage, and even if the
power returns to normal within a short period, the inverter will not restart automatically. The
instantaneous power failure restart function can automatically start the inverter when power is restored
after a brief outage, achieving the goal of continuous motor operation.

After an undervoltage fault occurs, if the bus voltage returns to normal within a certain time (which
can be set through parameters), a speed search is performed, followed by controlling the motor to run at
the set frequency. If the bus voltage does not return to normal within the specified time, the system will
shut down. Parameters related to instantaneous power failure and restart are shown in Table 3-61.

Table 3-61 Instantaneous Power Failure and Restart

Parameter Description

Function Default q
Parameter Definition Value Setting Range
0: Stop operation;
1: Start speed
Instant tracking from the
Power frequency  before
F1-29 Failure 0 the power failure;
Restart 2:  Start  speed
Method tracking from the
minimum  output
frequency.

0: Stop operation; in case of an instantaneous power
failure, stop operation and cannot automatically
restart.

1: Track current speed; The inverter starts from the
frequency before power-off and performs speed
tracking downwards. Once the motor frequency is
detected, it accelerates from the detected motor
frequency to the set frequency. It is recommended to
select this option when the motor inertia is large.

2: minimum frequency tracking; The inverter starts
from the lowest frequency and tracks upwards. Once
the motor frequency is detected, it accelerates from
the detected motor frequency to the set frequency. It
is recommended to select this option when the motor
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inertia is small.
When the power outage duration is less than the
Allowed value set for this function code, automatic restart
F1-30 Poyver 2.0s 0.0-20.0s according to the set'tings of F1-29 is_allowed. If the
Failure power outage duration exceeds the time set for this
Time function code, automatic restart will not be
performed.

3.5.9 Instant Stop Without Stopping

When the grid voltage drops, the inverter may shut down due to undervoltage. Uncontrolled
abnormal shutdowns can cause significant impacts, leading to system damage and serious consequences.
The instant stop without stopping function can, in such cases, allow the motor to decelerate in a
controlled manner, reducing the impact on the system.

When a grid voltage sag (bus voltage below a certain value) is detected, the instantaneous stop
prevention function starts working, adjusting the deceleration slope to put the motor into a power
generation state, feeding energy back to the inverter, preventing the bus voltage from dropping rapidly,
thus avoiding the inverter shutting down due to undervoltage.Instantaneous Stop PreventionRelevant
parameters are shown in Table 3-62.

Table 3-62 Parameters for Instantaneous Stop Prevention

Function Default . ey
Parameter Definition Value Setting Range Parameter Description

This parameter is used to set the dEb recovery
dEb recovery voltage value. By default, dEb recovery
threshold 40.0v 0.0~200.0v voltage = dEb action voltage + (F1-32 setting
value).

F1-32

This parameter is used to define the voltage
dEb action bias value at which dEb begins to act. By default,
Fl1-33 threshold 40.0v 0.0~200.0¢ dEb action voltage = undervoltage protection

value + 60V + (F1-33 setting value).

0: When the grid voltage drops, the inverter
does not decelerate, and the inverter may stop
due to undervoltage.

1: When the grid voltage drops, reaching the
dEb action voltage, the inverter controls the
motor to decelerate, and when the grid voltage
returns to normal, it still controls the motor to
decelerate to zero before stopping.

2: When the grid voltage drops, reaching the
dEb action voltage, the inverter controls the
motor to decelerate, and when the grid voltage
returns to normal, it maintains the current
frequency for a period (F1-35) before
accelerating to the target frequency.

0: No Action

dEb deceleration 1.  Enable, no
Fi-34 selection 0 recovery;
2: Enable,

recovery;

This parameter is used to set the time that the
inverter maintains operation at the current
3.0s 0.0~25.0s frequency when power is restored. After this
period ends, the inverter accelerates back to
the given frequency.

dEb recovery

F1-35 .
time

Undervoltage 360.0V | 250.0-440.0V A voltage below this level will trigger

L2-18 Protection Value under-voltage protection.

3.5.10 Speed Tracking

Speed tracking is applicable for punch presses, fans, and otherlargeinertia load applications. In
control modes with an encoder, F1-00 must be set to a non-zero value for the inverter to start speed
tracking based on the encoder feedback. When using free stop (that is, inertial stop) for parking, or
when the inverter suddenly stops due to a fault, the motor will decelerate under the effect of friction. If
the motor inertia is large, the time required for the motor to come to a complete stop will be longer. If
the inverter starts directly while the motor has not completely stopped 242 rotating, it may cause
significant impact. The speed tracking function can obtain the motor speed and then control the motor to
run to the set frequency based on this speed. This not only shortens the restart time but also avoids
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excessive shock.

The principle of speed tracking is to inject a certain voltage or current signal into the motor, and
determine the actual speed of the motor based on the current or required voltage combined with the
motor model. After obtaining the actual speed, it is used as the speed setpoint, and then the motor runs
along the normal speed curve to the set frequency. The parameters related to speed tracking are shown
in Table 3-63:

Table 3-63 Parameters Related to Speed Tracking

Parameter glel;'i‘x:ntilt(i):n ]‘),:lfs:lt Setting Range Parameter Description
0: Speed tracking function disabled.
1: Track using the maximum output frequency;
0: No action; Upon restart, track the speed downward from
1:  Track from | the maximum output frequency until the motor
maximum speed is detected, then control the motor to run
frequency; at the set frequency.
F1-00 %21:;:51 Speed 0 2:  Track from | 2: Upon restart, track the speed from the given
& start-up frequency; frequency at startup, and ultimately control the
3:  Track from | motor to run at the set frequency.
minimum 3: Upon restart, track the speed from the
frequency. minimum frequency, and after tracking the
motor speed, control the motor to run at the set
frequency.
The inverter starts speed tracking only when the
Speed Tracking output current exceeds this set value. The larger
F1-03 Maximum 100% 20~200% this parameter is set, the faster the tracking
Current speed, but setting it too large may cause
overcurrent or overload faults.

3.5.11 Abnormal Restart

After an abnormality occurs, the inverter usually stops running and will only restart after the fault
has been reset and a run command is received. The automatic restart function after an abnormality can
automatically clear the fault and control the inverter to restart when a fault occurs, achieving the
purpose of continuous motor operation, as shown in Table 3-64.

After a fault occurs, if the number of automatic restart attempts after an abnormality (F9-46) is not
zero, the inverter fault will be cleared, and speed search will be performed, followed by controlling the
motor to run at the set frequency. If the number of retries after an abnormality is zero, the fault will not
be cleared, and the inverter will remain in a shutdown state.

Table 3-64 Parameters for Automatic Restart After Abnormality

Function Default q Aeny
Parameter Definition Value Setting Range Parameter Description
0: Shut down after an abnormality, and the inverter does
not automatically restart after the fault is reset.
0: Stop ? .
. 1: When restarting after an abnormality, perform speed
operation; .
tracking from the current speed, and then control the
Abnormal I: Track motor to run at the set frequency after the speed is
F1-02 Restart 0 current speed; q y P
Method 2 Minimum | Facked:
y 2: When an abnormality occurs and the system restarts,
frequency : ) .
tracking it performs speed tracking from the minimum frequency.
: Once the speed is tracked, the motor is controlled to run
to the set frequency.
This parameter is used to set the number of automatic
restarts after an abnormality. If set to zero, the inverter
will not automatically restart after an abnormality. When
Abnormal automatically restarting after an abnormality, the inverter
F9-46 restart 0 0~10 will start according to the settings in F1-02. If the
count number of abnormalities exceeds the value set in F9-46,
the fault will not automatically reset. It must be
manually reset and a new operation command received
before it can continue running.
Abnormal After an abnormal restart, if no further abnormalities
F9-47 60.0s 0.0~6000.0s i . i . .
Restart occur within the time set by this function code, the
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Reset Time F9-46 abnormal restart count will be reset to the set
value.

3.5.12 Vibration Suppression

When usingVFcontrol to drive an asynchronous motor, there may be vibration issues. If the
vibration is severe, it could lead to a shutdown, preventing normal operation. Therefore, when
designingVFcontrol algorithms, vibration suppression functions are generally essential. Some
self-tuning algorithms also require vibration suppression functions.

By appropriately adjusting the given frequency based on the motor's operating status, the purpose
of vibration suppression can be achieved. Relevant parameters are shown in Table 3-65. The vibration
suppression effect can be adjusted through the parameter” Oscillation Suppression Gain”. The higher the

“ Oscillation Suppression Gain ” , the better the vibration suppression effect, but the dynamic
performance of the motor will decrease. Conversely, the worse the vibration suppression effect, the
better the dynamic performance of the motor. In actual use, this parameter can be adjusted according to
specific needs.

Table 3-65 Parameters Related to Vibration Suppression

Function Default | Settin, .
Parameter Definition Value Rangeg Parameter Description
If oscillation occurs when the motor is under VF control,
this parameter value can be adjusted to improve the
Oscillation oscillation condition. The greater the oscillation
F2-14 Suppression 1000 0~10000 suppression gain, the better the oscillation suppression
Gain effect, but the dynamic performance of the motor will
decrease; conversely, the poorer the vibration suppression
effect, the better the dynamic performance of the motor.

3.5.13 Braking Unit Control

When the motor is in generator mode and feeds energy back to the inverter, the bus voltage of the
inverter will rise. If not controlled, it may trigger an overvoltage fault, preventing the inverter from
continuing to operate. The braking unit can dissipate the energy fed back by the motor, thus avoiding
excessive bus voltage. When using this function, an external braking resistor is required for the inverter.
When the bus voltage is detected to be higher than the set voltage, the braking unit activates. At this
point, the braking resistor is equivalent to being connected in parallel with the bus capacitor, thereby
releasing the energy stored in the capacitor and reducing the bus voltage to achieve the purpose of
limiting the bus voltage. The parameters related to the control of the braking unit are shown in Table
3-66:

Table 3-66 Parameters Related to Braking Unit Control

Function Default . ey
Parameter Definition | Value Setting Range Parameter Description

Braki . . Lo
raxing This parameter is used to set the activation voltage of the
Resistor

L2-17 740.0V 700.0~900.0 V braking unit. Users can select an appropriate braking

Activation K . X . .
resistor to achieve optimal deceleration characteristics.
Voltage

3.5.14 Excessive slip

Slip is the difference between the synchronous speed of an asynchronous motor and the motor's
actual speed; generally, the greater the load torque, the larger the slip. If excessive slip occurs, it may be
due to an overload or other abnormal conditions, so timely action is necessary. Relevant parameters are
shown in Table 3-67.

Detecting excessive slip is relatively straightforward; continuously monitor the slip value of the
motor. When the absolute value of the slip exceeds a certain threshold (which can be set via parameters),
take appropriate actions such as continuing operation, issuing a warning, or initiating a fault shutdown.

Table 3-67 Parameters related to excessive slip

Parameter g‘;g;tllg:n gzlf::lt Setting Range Parameter Description
Excessive The unit for excessive slip detection is %, based
F9-25 slip detection | 0 0.0~100.0% on the motor's rated slip. When the actual slip
value of an asynchronous motor exceeds the set value
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Excessive F9-25 and persists f_or longf?r than the time set
F9-26 lip detection 1.0s 0.0~10.0s in F9-26, an over-slip fault is detected,' and the
time mverte_r will take _sub_sequent actions  as
determined by the setting in F9-27.
0: When the over-slip detection conditions are
met, an over-slip warning is issued, but the
0:  Warning and | machine does not stop.
continue running; 1: When the over-slip detection conditions are
Excessive I: Warning and | met, an over-slip fault is reported, and the
F9-27 slip  action | 0 decelerate to stop; machine decelerates to stop.
selection 2: Warning and free | 2: When the conditions for excessive slip
stop; detection are met, an excessive slip fault is
3: No warning. reported,automatic shutdown.
3: No excessive slip fault detection is
performed.

3.5.15 Automatic energy saving

Using a frequency converter to drive a motor is primarily aimed at energy conservation. Under the
same torque output conditions, the voltage and current output by the frequency converter can vary;
different scenarios correspond to different output powers of the frequency converter. If a combination of
voltage and current can be selected to reduce the output power of the frequency converter, the goal of
energy conservation is achieved.

While running, the frequency converter continuously calculates the output power and adjusts the
output voltage based on the output power to achieve the minimum output power or maintain it near the
minimum value. The entire process can be carried out automatically without external intervention,
hence it is referred to as“automatic energy-saving’function. To ensure that the acceleration and
deceleration performance is not affected by the automatic energy-saving function, this feature is
disabled during acceleration and deceleration, and only activated during steady-speed operation. The
parameters related to automatic energy-saving are shown in Table 3-68as follows:

Table 3-68 Parameters Related to Automatic Energy-Saving

Function Default | Setting Aeny
Parameter Definition | Value Range Parameter Description
After the automatic energy-saving function is enabled, the
. voltage will be output normally during acceleration and
Automatic . X .
Energy 0: Disabled decelerathn. During cor}stant»spged operation, the output
F7-35 Saving 0 1: Enable voltage will be automatically adjusted based on the load
Setting : condition. When the load is small, the output voltage will
automatically decrease, thereby achieving the purpose of
energy saving.
Energy When F7-35 is_ set to 1, this parameter can be use_d to a;ijust
F7-36 Saving 100% 10~1000% the energy-saving gain. The factory setting value is 10.()/). If
Gain the energy-saving effect is poor, F_7—36 can be reduced; if the
motor oscillates, F7-36 should be increased.

3.6 Tension Control

This chapter introduces several tension control schemes, mainly including tension closed-loop
speed mode, line speed closed-loop mode, tension open/closed-loop torque mode, etc., for a total of four
control methods (corresponding toFB-00selection).

® Tension Closed-loop Speed Mode

Features: Through the use of a swing arm (floating roller) or tension sensor to feedback material
tension, the inverter output frequency is adjusted in a closed loop to achieve constant control of the
swing arm position or tension. Suitable for applications where there is a swing arm or tension sensor
(where changes in speed have a slow impact on tension changes) and there is sufficient speed regulation
margin.

The winder operates in closed-loop tension speed mode, with twoAlsignals receiving the position
signal of the lever and the line speed signal of the main traction machine, respectively. Calculate the roll
diameter through line speed, calculate the main frequency based on line speed, and adjust the output
frequency together with the feedback loop of the rocker position. Compared to the main
frequency+PIDauxiliary frequency of general-purpose inverters, due to the addition of roll diameter
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calculation, the main frequency setting can more accurately follow the changes in line speed, thus
making the control of the lever position more stable.

e Constant linear speed control

Features: Suitable for occasions without master traction, one machine in the winding/unwinding
process operates in constant linear speed mode, serving as the traction role. The winder also serves as
the main traction unit. To maintain the material running at a constant line speed, it is necessary to obtain
the roll diameter value. The diagram above shows two feasible methods:

m Using theDIterminal input pulse signal, the roll diameter is calculated using the thickness
accumulation method.

m A speed measurement device is installed on the material, transmitting pulses to the inverter,
which calculates the roll diameter based on the linear speed.

It is not necessary to use both of the above methods simultaneously as shown in the diagram;
choose one of them or another feasible method. The winder operates in closed-loop linear speed mode,
with oneAlreceiving the linear speed signal. By calculating the roll diameter based on line speed, the
main frequency setting is determined according to the given operating line speed and the roll diameter,
working together with the line speed feedback closed-loop regulation to decide the output frequency,
achieving constant line speed operation without main traction. The unwinder can operate in one of the
other three tension modes based on actual conditions.

o Closed-loop tension torque control

Features: Through feedback from a tension sensor, the inverter's output torque is adjusted in a
closed loop to achieve constant tension control. This system integrates mode4open-loop tension control
torque, using open-loop tension calculation to assist closed-loop tension regulation (in practice,
closed-loop tension regulation is the primary method, but mode4open-loop tension control torque can
be optionally added based on control performance). The tension accuracy is high, suitable for materials
with strong elasticity or situations where there is no speed adjustment margin.

The winder operates in tension closed-loop torque mode, with twoAlsignals receiving tension
sensor signals and the main drive line speed signal, respectively. In implementation, an open-loop
torque setting plus tension closed-loop regulation method is adopted. The calculation of roll diameter in
open-loop tension is retained, while inertia and friction compensation can be omitted due to the addition
of closed-loop regulation (or can be set to optimize response speed).

For elastic materials (with speed regulation margin), it is also possible to consider using tension
closed-loop speed mode (model) to avoid the occurrence of elastic oscillation.

e Open-loop tension torque control

Features: No need for a swing arm (floating roller) or tension sensor; no tension closed-loop,
slightly lower tension accuracy; suitable for applications with low tension accuracy requirements.

The winder operates in open-loop tension torque mode, using line speed to calculate the roll
diameter, and output torque is calculated through material tension. Based on the actual system
conditions, friction torque compensation or acceleration/deceleration inertia torque compensation can be
selected.

The above typical application methods are only intended to illustrate the scenarios suitable for the
four tension control modes and do not strictly limit them to these forms. Under basic conditions being
met, flexible handling according to actual conditions is possible.

The previous section introduced four typical applications of tension control, which are mainly
limited by the roll diameter, line speed, and feedback of control variables, as shown in Table 3-69.

Table 3-69 CM680Tension Control Mode Essential Conditions

Function/Limitation Roll Diameter[1] | Line Speed Control Quantity Feedback
Tension Closed-loop Speed Mode Necessary Necessary[2] Necessary

Line Speed Closed-loop Mode Necessary Not Necessary | Not Necessary

Tension Closed-loop Torque Mode | Necessary Not Necessary | Necessary

Tension Open-loop Torque Mode Necessary Not Necessary | Not Necessary

Note:

[1]: If the roll diameter source is selected as the line speed calculation channel (FB-25=0), then line
speed is a necessary condition.
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[2]: Inertia compensation, friction compensation, and line speed are related; therefore, if you want
to improve the accuracy of open-loop torque tension control, line speed is a necessary condition.

The given torque and frequency are the target control quantities for tension control. Users can refer
to the data flow of the above two key variables in the overall block diagram, query some sub-function
diagrams, and refer to relevant parameter descriptions to achieve the tension control function.
ParameterFB-00set value determines the method of tension control implementation. The product
integrates four tension control modes, as shown in Figures 3-41 to Figure3-44.

o FB-00 = 1, Tension Closed-loop Speed Mode
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—> Npole [ szl &
ke E
————ﬂgp——* dkH7 Pl rF
A R i PRIR
Figure 3-41 Tension Closed-loop Speed Mode
® FB-00=2, Line Speed Closed-loop Speed Mode
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Figure 3-42 Line Speed Closed-loop Speed Mode

® FB-00 =3, Tension Closed-loop Torque Mode
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Figure 3-43 Tension Closed-loop Torque Mode

e FB-00 =4, Tension Open-loop Torque Mode
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Figure 3-44 Tension Open-loop Torque Mode

Tension control related parameters are shown in Table 3-70:
Table 3-70 Tension Control Related Parameters

Param
eter

Function
Definition

Default
Value

Setting Range

Parameter Description

Tension
Control
Mode
Selection

FB-00

0: Tension control invalid, functions the same as a general
inverter.

1:  Tension closed-loop speed mode, requires
tension/position detection and feedback, operates in speed
mode, the inverter adjusts the output frequency by
superimposing PID closed-loop calculations on the main
frequency given based on line speed and roll diameter, to
achieve stable set tension or position. Control methods can
be selected from V/F control, sensorless vector control
(SVC), and closed-loop speed sensor vector control (FVC).
2: Line speed closed-loop mode, the inverter adjusts the
operating frequency according to changes in roll diameter,
ensuring the system runs at a constant line speed. Control
methods can be selected from V/F control, sensorless
vector control (SVC), and closed-loop speed sensor vector
control (FVC).

3: Tension closed-loop torque mode, requires tension
detection and feedback, torque mode operation, the
inverter adjusts by superimposing PID closed-loop
calculation on the given torque, including
acceleration/deceleration inertia torque compensation,
friction torque compensation, etc., and can choose whether
to superimpose mode 4 open-loop tension torque based on
control effect. Select torque (TQC) control method to
achieve ideal control results.

4: Open-loop tension torque mode, does not require
tension/position detection and feedback, torque mode
operation, the inverter controls the output torque to control
the tension on the material. Select torque (TQC) control
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fta:am gt:’i:ntilt?:n 3:{::" Setting Range Parameter Description
method to achieve ideal control results.
. 0: Winding The tension taper function is invalid in unwinding mode.
Curling mode S . R o
FB-01 M 0 . o In winding mode, the roller diameter will increase; in
ode I:  Unwinding - . .
mode unwinding mode, the roller diameter will decrease.
Load Side
FB-02 Mechanica | 100 1~65535
1 Gear A Parameters FB-02, FB-03 are only applicable in tension
Load Side control mode.
FB-03 Mechanica | 100 1~65535
1 Gear B
0: Parameter FB-05 as PID target setpoint;
PID L -
Setpoint 1: RS-485 cpmmumcatlon settings; i
FB-04 Source 0 0~2 2: Analog input, must first set AIlI/AI2/AI3 function to
Selection tension PID target value (Parameter F5-21 or F5-27 or
F5-33 =17).
Effective when parameter FB-00 = 1 or 2. In line speed
closed-loop speed mode (FB-00 = 2), AIl/AI2/AI3
functions must be set to line speed feedback (parameter
F5-21 or F5-27 or F5-33 = 15), and FB-05 serves as the
PID Target line speed PID setpoint. In other modes, when F5-21 or
FB-05 Setpoint 50.0% 0.0~100.0% F5-27 or F5-33 = 15, FB-05 represents the actual line
speed. In tension closed-loop speed mode (FB-00 = 1), this
parameter range 0.0 ~ 100.0% corresponds to tension
feedback voltage 0~10 V; in line speed closed-loop speed
mode (FB-00 = 2), it corresponds to 0 ~ maximum line
speed (parameter FB-18).
PID When FB-06 = 0, set the AI1/AI2/AI3 function to Tension
F . PID Feedback Value (Parameter F5-21 or F5-27 or F5-33 =
FB-06 eedback 0 0: Analog Input 14).
S(e);lercctfi:on 1+ Pulse Input When FB-06 = 1, set the number of pulses per meter
(FB-20).
When FB-07=0, use the first set of PID parameters FB-08~
FB-09
When FB-07=1, use the first set of PID parameters FB-08~
0: No Switching FB-09 for empty rolls, and the second set of PID
. k parameters FB-10~ FB-11 for full rolls. When the current
1: Automatic . . X .
Adjustment roll diameter varies })etween the' maximum roll diameter
Based on Roll (FB-26) and thg minimum roll diameter (FB-27), the PID
Diameter parameters are linearly interpolated values between the two
5. Switching sets of PID parameters. FB-07=2, use Fhe first set'o‘f PID
PID lb;ase d on parameters FB-08 ~ FB-09 when operating at the minimum
FB-07 Parameter 0 Operating frequency F2-04 and below, use the second set of PID
Adjustmen F parameters FB-10 ~ FB-11 when operating at the
. requency . .
t Basis 3. Automatic | Mmaximum frequency F4-02, and when the operating
S'witching frequency varies between F2-04 ~ F4-02, the PID
Based on parameters are the linear interpolation values of the two
Setpoint and sets of PID parameters. FB-07=3, use the first set of PID
Feedback parameters FB-08 ~ FB-09 when the feedback value is at
Deviation the lower limit FB-16, use the second set of PID
parameters FB-10 ~ FB-11 when the feedback value is at
the upper limit FB-17, and when the feedback value varies
between FB-16 ~ FB-17, the PID parameters are the linear
interpolation values of the two sets of PID parameters.
PID Depending on different customer requirements, the
Proportion appropriate method from the table below can be selected:
FB-08 al 50.0 0.0~1000.0 Tension
Coefficien Loose 0~100% | Loose  0~100%
Feedback ) )
tl Tight Tight
PID Value
FB-09 Integral 1.00s 0.00~500.00s Winding Positive Negative Output
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fta:-am gl:flliltllt(l)(l:n 3:11‘:: It Setting Range Parameter Description
Time 1 Output
PID :
Proportion Unwinding (,\)‘i?sjgle Positive Output
FB-10 al 50.0 0.0~1000.0
Coefficien
t2
PID
FB-11 Integral 1.00s 0.00~500.00s
Time 2
PID
Output
FB-12 Positive/N | 0 0~1
egative
Selection
PID
Output -
FB-13 Positive 20.00% 0.00~100.00% Parameters FB-13 and FB-14 define the positive and
Limit negative limit percentages for PID control output, PID
PID output limit range = FB-13 or FB-14 * maximum
FB-14 I(\)Iutpu't 20.00% 0.00~100.00% frequency parameter F4-02.
egative
Limit
PID
Feedback
FB-15 Upper 100.0% 0.0%~100.0%
it Parameters FB-15 and FB-16 are only valid when FB-00 is
PID setto 1 or 3.
FB-16 | Foedback | g go; 0.0%~100.0%
ower
Limit
0: No Input
1: Analog Input When FB-00 = 2, this parameter setting is invalid;
2: When FB-17 = 1, must first set AI1/AI2/AI3 function to
Communication | line speed feedback (F5-21/ F5-27/ F5-33 = 15);
Linear Setting When FB-17 = 2, change the line speed set value through
FB-17 Speed 0 3: PULSE Input | parameter FB-21; When FB-17 # 2, the inverter
Input (from PG Card) temporarily stores the analog value or pulse command to
Source 4: Invalid parameter FB-21, at this time FB-21 is read-only.
5: PULSE Input | When FB-17 = 3 or 5, the parameter FB-20 pulses per
via DI6/DI7 | meter must be set.
Digital
Terminals
This parameter sets the maximum linear speed. The actual
linear speed value corresponding to inputs 100.0% on
channels 1~5 of FB-17 (may not be the same as the
Maximum maximum production line speed; avoid confusion when
FB-18 Linear 100.00 0.00~650.00 setting). When using linear speed to calculate reel diameter
Speed (FB-25 = 0), the larger this parameter, the larger the reel
diameter value, and vice versa. Refer to this rule to adjust
this parameter based on the deviation between the
calculated reel diameter and the actual value.
Minimum When the linear speed setting is less than parameter FB-19,
FB-19 Linear 0.00 0.0~650.00 the inverter will stop calculating the reel diameter and
Speed maintain the current reel diameter.
When the PID feedback source is selected as pulse input
Pulses per (fB—OG = 1)3 this param@ter needs‘to be set; Wher} the
FB-20 Metor 0.0 0.0~6500.0 linear speed input source is PULSE input or PULSE input
via digital terminals (FB-17 = 3 or 5), this parameter needs
to be set.
FB-21 current 0.00 0.00~650.00 When FB-17 = 2, change the line speed set value through
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:::_am gt:i;tilt(;:n 3:{::" Setting Range Parameter Description
linear parameter FB-21; When FB-17 # 2, the inverter
speed temporarily stores the analog value or pulse command in

parameter FB-21, at which time FB-21 is read-only.
lincar This parame}er is valid when the 1inea1r spepc! input source

FB-22 speed 0.10s 0.00s~100.00s is PULSlE input or PUL}SE input via dlgltgl terminals

filter time (FB'-17' = 3 or 5), which can suppress linear speed
oscillation.
linear

FB23 | SPed | 0008 0.00s~~655.355
acceleratio
n time Parameters FB-23 and FB-24 are effective in the linear
linear speed closed-loop speed mode (FB-00 = 2).

FB24 | SPed | 000 0.00s~655.355
deceleratio
n time

When FB-25 = 1, it is necessary to first set the
AIl/AI2/AI3 functions to reel diameter (F5-21/ F5-27/
F5-33 = 16), at this time 10 V corresponds to the maximum
reel diameter parameter FB-26.
When FB-25 = 2, a PG card must be connected, and the
reel diameter is obtained through the encoder on the scroll
bar. At this time, the signal pulses are connected to PG2 on
the PG card, and the encoder type (F4-27) as well as the
reference pulse input type (F4-30), the number of pulses
per revolution (FB-32), the number of turns per layer
winding (FB-33), and the material thickness (FB-34) are set to
diameter calculate the reel diameter.
FB-25 calculation | 0 0~5 When FB-25 = 3, a PG card must be connected, and the
method roll diameter is calculated by reverse inference through the
selection motor encoder and gear ratio. At this time, the signal pulse
should be connected to PGl on the PG card, and
parameters such as gear ratio (FB-02 and FB-03), encoder
type (F4-27), encoder pulses (F4-28), number of turns per
layer (FB-33), and material thickness (FB-34) should be
set to calculate the roll diameter.
When FB-25 = 4 or 5, DI6 and DI7 functions are
supported, and the reference pulse input type should be set
to unidirectional input (F4-30 = 5). If the winding direction
changes during operation, parameter FB-01 must also be
modified.

Maximum The relationship diagram for various roll diameter

FB-26 Roll 500.0mm | 1.0~6000.0mm | parameters FB-26, FB-27, FB-29/ FB-30/ FB-31, and
Diameter FB-38 is as follows:

Empty

FB-27 Roll 100.0mm | 1.0~6000.0mm
Diameter
Initial Roll

FB-28 Diameter 0 0~1
Selection
Initial Roll

FB-29 Diameter 100.0mm | 0.0~6000.0mm
0
Tnitial Roll i)

FB-30 Diameter 100.0mm | 0.0~6000.0mm Rl 71
1 Dmax: Maximum roll diameter, corresponding to

parameter FB-26;
Initial Roll l]:)](3):_25.mpty roll diameter, corresponding to parameter

FB-31 Diameter 100.0mm | 0.0~6000.0mm Di IR . .

2 init: Initial roll diameter, corresponding to parameter
FB-29 or FB-30 or FB-31;
Dcur: Current roll diameter, corresponding parameter
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Param | Function Default

eter Definition | Value Setting Range Parameter Description
FB-38.
Pulses per This parameter indicates the number of pulses per
FB-32 Eevolutlo Ippr 17~60000ppr revolution of the roll shaft.
Number of This parameter indicates the number of revolutions
FB-33 Coils  per | 1 1~10000 required for one layer of material to be wound, generally
Layer set to 1 for wire and strip materials.
Material The number of decimal places for this parameter can be
FB-34 . 0.001 0.001~65.000 selected by parameter FB-80 bit 6, 0: 3 decimal places, 1: 2
Thickness ;
decimal places.
This parameter filters the calculated roll diameter results,
suppressing fluctuations in the roll diameter, which can
Roll improve the instability of the roll diameter source
Diameter (parameter FB-25). The larger the parameter setting, the

FB-35 Filter 1.00s 0.00s~100.00s smoother the calculated roll diameter value, but the greater
the delay in roll diameter changes. Rule: When the roll

Time diameter changes linearly, the time lag between the
calculated roll diameter and the actual roll diameter is
approximately equal to the value of this parameter.

Roll This parameter is only effective \yhen the tensi‘on

Diameter closedjloop speed mode (FB-OO = 1) is set and the l}ne

FB-36 Compensa | 0 0~1 speed input source FB-17 is not zero. When the mechamc':al
tion gear{atlo or l!near speed cannot reach the precise

Enable condition, set this parameter to compensate for the roll
diameter.

Roll . . . .

Diameter After the pre-drive sngnal‘ is canceled, t}he‘roll diameter

FB37 Calculatio | 0.0s 0.0s~6553.55 cglculatlon restarts after this délay to avoid inaccurate roll

n  Delay dlameFer calculatlf)n results in a short 't1me 'gﬂer the

Time pre-drive ends, which could lead to system instability.

Current . . . .

- When the inverter is not in a stopped state, this parameter
FB-38 g(i)ﬁneter 100.0 1.0~6553.5 is read-only.

Minimum When 'the linear speed is'lower than parameter FB—39,

Frequency maintain the curr'ent roll diameter value; when the_ linear

for  Roll 0.00~ speed exceeds this parameter, perform the roll diameter

FB-39 . 1.00Hz calculation. For situations where the operating frequency is
Diameter 599.00Hz low or the roll diameter calculation during acceleration is

galculano inaccurate, this parameter can be appropriately set to
resolve the issue.
At the moment of winding startup, to prevent the wire from
. . being slack, the tension convergence time can be extended
0: No Function P . A ~
) 1: Pre-drive for by s:ettmg 1§ to' pretdrlve for winding mgde (FB—40‘ = ‘1).
Pre-drive Winding Mode During unwinding, it can be set to pre-drive for unwinding
FB-40 Mode 0 X . mode (FB-40 = 2), allowing the motor to rotate in reverse
. 2: Pre-drive for . . X .
Selection Unwinding to actively tighten the material. At this time, the output
Mode frequency limit is the main and auxiliary frequency
reversal cutoff frequency (parameter FA-27). Parameter
FB-40 is only valid when parameter FB-00 = 1.
Pre-drive/ Tension feedback value 0~100% corresponds to tension
PID - from loose to tight, parameter FB-41 reference base:
FB-4L | gyitching | 120% | 0:0%71000% | pp s \when settigng FB-05 — 50%, FB-41 — 10%, the
Point pre-drive range is 0~40%.
soft start 0.00~ When FB-40 = 1 or 2, at the instant of winding start, the
FB-42 frequency 2.00Hz 599.00Hz sum of the synchronous frequency calculated based on line
speed and the soft start frequency FB-42 is used as the set
soft  start frequency, and acceleration starts according to time FB-43.
FB-43 acceleratio | 3.00s 0.00s~600.00s After the soft start acceleration time, the system runs with
n time the set frequency being the sum of the synchronous

frequency calculated based on line speed and the auxiliary

252




CM680 Inverter Software Manual
Configuration and Function Application

Basic

Parameter Description

frequency adjusted by PI control.

When the line speed input source FB-17 is not 0, and the
roll diameter is calculated through the line speed (FB-25 =
0), the setting of parameter FB-44 is valid. After enabling
belt breakage detection, if the line speed exceeds parameter
FB-45, the change in roll diameter exceeds parameter
FB-46, and the time exceeds the time set by parameter
FB-47, a belt breakage will occur. When the belt breaks,
the inverter will display E144 and stop in free run mode. At
the same time, it can be used with DOl or DO2 output
terminal functions (setting value 46) as a broken belt
indicator.

If the deviation between the tension PID target setpoint and
the tension PID feedback value exceeds the tension
feedback error threshold (parameter FB-48), and the error
duration exceeds the tension error detection time
(parameter FB-49), a PID feedback deviation fault is
generated, and the inverter reports fault “E147” according
to the handling method specified in parameter FB-50.

Set PID output gain

When FB-52 = 0, the zero-speed tension parameter value
FB-54 can be set via the operation panel through
communication.

When FB-52 = 1, the AI1/AI2/AI3 functions must be set to
tension setting (F5-21/ F5-27/ F5-33 = 18), at this time
FB-54 is read-only.

When parameter FB-52 = 1, parameter FB-54 is read-only,
at this time the analog value 10V corresponds to the
maximum tension value FB-53.

When FB-55 = 1, the zero-speed tension parameter value
FB-56 can be set via the operation panel through
communication; When FB-55 = 2, AI1/AI2/AI3 functions
must first be set to zero-speed tension setting (F5-21/
F5-27/ F5-33 = 19), at this time FB-56 is read-only.

Param | Function Default Setting Range
eter Definition | Value
Broken
Belt
FB-44 | Detection 0 0~1
Selection
Minimum
Line
FB4s | Speed for | 0.0~3000.0
Broken
Belt
Detection
Belt
Breakage
FB-46 | Detection | 100.0 1.0~6000.0mm
Roll mm
Diameter
Change
Belt
Breakage
FB-47 . 1.00s 0.00s~100.00s
Detection
Time
Tension
FBag | Feedback o000 | 0%~100%
Error
Level
Tension
FB49 | ErTor 0.5s 0.0s~10.0s
Detection
Time
0: Warning and
Continue
Tension Running
Error 1: Warning and
FB-30 | Abnormal | ° free stop
Handling 2: Warning and
decelerate to
stop
PID
FB-51 Output 100.0 0.0~200.0
Gain
Tension
RZf:r(e)nce 0: R 8485
FB-52 0 Communication
Source 1: Analog Input
Selection :
Maximum
FB-53 Tension 0 0~65535
value
Tension
FB-54 Set Value 0 0~65535
Zero-spee (1): No Input
FB.s5 | & Tension |, Communication
Reference .
Source settings
2: Analog Input
Zero-spee
FB-56 d Tension | 0 0~65535
Setpoint

When FB-55 is set to 2, parameter FB-56 is read-only, and
the analog input of 10 V corresponds to the maximum
tension parameter FB-53.
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Parameter Description

When bit 1 of the tension control flag parameter FB-80 is
0, if the operating frequency is less than FB-57, the tension
value is the parameter FB-56, achieving static friction
tension compensation.

During constant speed operation of the motor, the output
torque is used not only to establish material tension but
also to overcome rotational friction. When this part of the
torque cannot be ignored, compensation for the friction
torque is required.

Material inertia compensation coefficient = material
density X material width. Density unit: kg/m? , width
unit: m. The material inertia on the reel changes with the
reel diameter. Based on parameters FB-02, FB-03, FB-27,
FB-38, FB-59, etc., the inverter automatically calculates
the flywheel inertia of the material to obtain the inertia
compensation torque.

In some cases, fine-tuning parameters FB-60 or FB-62 can
optimize control performance. For example, during
acceleration of the winding process, if the material tension
is too low, parameter FB-60 can be increased to enhance
the compensation effect; otherwise, reduce this parameter.
The same applies to deceleration.

When FB-63 = 1, generate a curve based on parameter
FB-65, and fine-tune the curve using parameter FB-66.
When FB-63 = 2, generate a straight taper based on
parameter FB-65. When FB-63 = 3, parameters FB-65,
FB-69, and FB-70 determine the multi-segment curve
taper, and parameters FB-67 and FB-68 determine the
curve inflection points. When FB-63 = 4, parameters
FB-65, FB-69, and FB-70 determine the multi-segment
straight taper, and parameters FB-67 and FB-68 determine
the straight inflection points.

0: Communication settings
1: Input analog setting

When the tension taper curve selects curve taper (FB-63 =
1), the curve is generated by the taper setting value FB-65
and fine-tuned by parameter FB-66.

Param | Function Default Setting Range
eter Definition | Value
Zero
FBs7 | Speed 5.00% 0.00~100.00%
Tension
Level
Sliding
Friction
FB-58 Compensa 0.0% 0.0%~100.0%
tion
Tension
Material
Inertia
FB-s9 | Compensa |, 0~30000
tion
Coefficien
t
Accelerati
FB6o | On Inertia | g0, 0.0~1000.0%
Compensa
tion Gain
Inertia
FB-61 | COmPensa | s oo 0.00~100.00
tion Filter
Time
Decelerati
FB-62 | On Inertia |4 50 0.0~1000.0%
Compensa
tion Gain
0: Taper
Calculation
Invalid
1: Curve Taper
Tension 2: Straight
Taper Taper
FB-63 Curve 0 3:
Selection Multi-segment
Curve Taper
4:
Multi-segment
Straight Taper
Tension
Taper -
FB-64 Setting 0 0~1
Source
FB-65 g:fi,ralue 0% 0%~100%
Taper
FB-66 | CUrve 0.0 0.0~6000.0
Compensa
tion Value
Taper
Calculatio
FB-67 n Roll | 6000.0 1.0~6000.0
Diameter
1
taper
FB-68 fglllcula“"“ 6000.0 1.0~6000.0
diameter 2
FB-g9 | Multisee |, 0~100
ment taper

Diagram showing the relationship between multi-segment
linear taper output tension and roll diameter:
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Param
eter

Function
Definition

Default
Value

Setting Range

Parameter Description

value 1

FB-70

multi-seg
ment taper
value 2

0~100

Fhrik
A
FB-65

FB-69
FB-70

FB-67 FB-68 i 4

FB-63 = 4 It

FB-71

pre-drive
frequency
gain

0.0%

-50.0%~50.0%

When the pre-drive terminal is effective, the inverter
automatically calculates the output frequency based on the
line speed detection value and the current roll diameter to
match the line speed.

FB-72

pre-drive
acceleratio
n time

0.00s

0.00s~655.35s

FB-73

pre-drive
deceleratio
n time

0.00s

0.00s~655.35s

Parameters FB-72 ~ FB-73 are the time for accelerating
from the soft start frequency (FB-42) to the pre-drive
frequency or decelerating from the pre-drive frequency to
the soft start frequency during automatic roll change.

FB-74

speed
limit gain

100.0s

0.0s~6553.5s

In tension control mode, when the analog detection value
of line speed is also used as a speed limit (parameter F3-17
= 3), this parameter can be adjusted to change the size of
the speed limit.

FB-75

soft
start/PI
switch
LSErr

0~100

FB-76

soft
start/PI
switch
LS1

0.4%

0.0%~10.0%

FB-77

soft
start/P1
switch
LS2

0.7%

0.0%~10.0%

FB-78

Soft
start/P1
switch 1
Set

2.0

0.0~40.0

FB-79

Unwindin
g Soft
Start P
Switch
Point

5.0

0.0~40.0

FB-80

Tension
Control
Flag

0~65535

Parameters FB-75 ~ FB-79 are reserved; their default
values should be used, and users should not modify them,
as improper settings may cause the winding system to
become unbalanced.

3.7 Faults and Protection

3.7.1 IGBT Overtemperature Protection

When theIGBTtemperature exceeds the overtemperature protection point, anlGBTovertemperature
fault is reported, and the motor stops running; When the temperature is detected to be below the
over-temperature fault temperature but above the over-temperature warning threshold, an
over-temperature fault alarm is triggered, and the motor can continue to operate. IGBT over-temperature
protection parameters are shown in Table 3-71:
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Table 3-71 IGBT Over-Temperature Protection Parameters

Function Default | Setting

TR | iy om Value Range

Parameter Description

In the inverter specification module, the defined
module over-temperature protection point is 95° C,
and the module over-temperature warning threshold
is 90° C. When the module temperature exceeds the
lower value between the module over-temperature
Depends warning threshold and the F9-41 set temperature, an
Over-Temperature | ' ©7, IGBT overheating warning (A009) is issued; When
F9-41 Warning model 0.0~110.0°C | the  module  temperature  exceeds  the
Threshold power over-temperature ~ protection point, an IGBT

over-temperature fault (E016) is reported. When an
IGBT over-temperature warning occurs, it does not
affect the operation of the inverter; at this time,
cooling measures can be taken in advance to prevent
the inverter from experiencing an over-temperature
fault.

3.7.2 Low Current Protection

Low current protection is designed to prevent the inverter from operating for extended periods
under conditions where the current is below normal levels. Operating below normal current may not
cause damage to the inverter, but such abnormal operation could result in the system failing to achieve
the expected load-carrying capacity, as shown in Table 3-72.

The user can determine the undercurrent threshold based on the normal operating current and the
low current operation time that the system can withstand, and decide the actions the inverter should take
after a low current occurs, such as free stop, deceleration stop, or only issuing a warning message while
the inverter continues to operate normally. The low current warning can be automatically cleared when
the current exceeds the set low current threshold1%. Undercurrent protection does not activate when the
inverter is in sleep or standby mode.

Table 3-72 Low Current Protection Parameters

Function Default . Aeny
Parameter Definition Value Setting Range Parameter Description

Low Current Set F9-22 low current set threshold is in units
F9-22 Threshold 0.0% 0.0~100.0% of %, based on the rated current of the

inverter. When the inverter output current

is less than the F9-22 set value and

L c ¢ persists for longer than the time set by

F9-23 oW Ut g 00 0.00~360.00s F9-23, a low current fault is detected, and
Detection Time . . .

the inverter will determine subsequent

actions according to the low current
action method set by F9-24.

0: Low current protection function is off,
low current setting threshold (F9-22) and
low current detection time (F9-23) are
both invalid.

0: No Function 1: When the low current protection
1: Alarm and free stop; condition is met, report a low current
F9-24 Lov_« Current 0 2: Alam_l and second | fault,and automatically stop. )
Action Method deceleration stop; 2: When the low current protection
3: Alarm and continue | condition is met, report a low current
running. fault, and decelerate to stop according to

the seconddeceleration time.

3: When the low current protection
condition is met, issue a low current
warning, but do not stop.

3.7.3 Motor overheat protection

By obtaining the motor temperature through sensors, the motor can be protected based on its
temperature. When the motor temperature exceeds a certain value, the motor operation is stopped to
prevent overheating damage. Thermistors are commonly used to measure motor temperature, and
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common thermistors includePTCresistors andPT100resistors. Parameters related to motor overheat
protection are shown in Table 3-73.

Table 3-73 Parameters Related to Motor Overheat Protection

Parameter glel;'i‘x:ntilt(i):n ]\),:lfs:lt Setting Range Parameter Description
0:  Warning and
continue running
PTC Action l:~ Warning ~ and This parameter is used to set the inverter action
F9-48 . 0 decelerate to stop
Selection . when PTC overheats.
2: Warning and free
stop
3: No warning
This parameter is used to set the PTC
overtemperature detection threshold, with the
unit being %, and the reference value being the
maximum analog input value. When using the
PTC overheating detection function, the
F9-49 PTC 50.0% 0.0~100.0% corresponding analog input terminal must be set
Threshold to voltage signal input, and the function of this
analog input terminal is “ Thermistor PTC

Input” . When the feedback voltage reaches the
set value of F9-49, the inverter will operate
according to the method set in F9-48.

PT Detection

F9-50 Threshold 1 3000 0-000~10.000v Used to set the PT100 over-temperature
PT Detection detection threshold.
F9-51 Threshold 2 7.000 0.000~10.000V
PT Voltage 1 When using the PT100 over-temperature
F9-52 Protection 0.00Hz 0.00~599.00Hz detection function, the corresponding analog
Frequency input terminal must be set to voltage signal input.
The function of this analog input terminal is
“Thermistor PT100 Value”. When the feedback
voltage is less than the set value of F9-50, the
motor operates normally; When the feedback
PT Action voltage is between the set values of F9-50 and
F9-53 Delay Time 60s 0~6000s F9-5 lg, the inverter will run to the set frequency

of F9-52 after the set time of F9-52. When the
feedback voltage exceeds the set value of F9-51,
the inverter will operate according to the method
set in F9-48.

3.7.4 Motor Overload Protection

By setting an appropriate inverse-time curve, the operating time of the motor under overload
conditions is made less than the set overload protection time, thereby achieving overload protection for
the motor and preventing damage due to overheating. When the overload time reaches the overload
protection time, an overload fault will be reported. This function is not enabled by default. If you need
to enable it, set the parameter“MotornOverload Protection Selection”toOor1,n=1,2,30r4.

Taking Motor 1 as an example, when F9-01 is set to 0, the overload protection curve for Motor 1 is
shown in Figure 3-45. Here, T equals the set value of parameter F9-02,“Motor Current Percentage”
refers to the ratio of the inverter output current to the motor rated current. When the motor fan is
independently controlled, this inverse time curve can be selected. In this case, the fan speed is
independent of the motor speed, so the cooling capacity does not decrease as the motor speed decreases,
making the inverse time curve independent of the motor operating speed.
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Figure3-45 Inverse Time Curvel
When F9-01 is set to 1, the overloadprotectioncurvefor Motor 1 is shown in Figure3-46. Among
them,the “speed coefficient” is a function of motor speed, when the motor speed is greater than the rated
speed, the speed coefficient equals 1, when the motor speed is less than the rated speed, the speed
coefficient=1/(0.4+0.6*motor speed/motor rated speed).

LRSI (8]

4T

T/6

125% 150% 190%
LA | 20 Lol R BT
Figure3-46 Inverse Time Curve2
When the motor uses coaxial cooling (fan connected to the motor shaft), the fan speed is the same

as the motor speed, and a decrease in motor speed will reduce the fan's cooling capacity. In this case, it
is recommended to set F9-01 to 1, the inverse time curve will be adjusted according to the motor speed,
the motor overload capability will decrease with the reduction in speed, preventing overheating due to
reduced fan cooling capacity. When the motor speed is zero, the fan stops rotating, at which point the
speed factor is 2.5, and the corresponding overload curve is shown in Figure 3-47. From Figure3-47,it
can be seen that when the current reaches 60% of the motor rated current, the motor will report an
overload fault after running for T time.
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Fig.3-47 Inverse Time Curve3

Parameters related to motor overload protection are shown in Table 3-74:
Table3-74 Parameters Related to Motor Overload Protection

Parameter f)lélf;:ilt(i)::n g;elf::lt Setting Range Parameter Description
0: Constant Torque
Output Motor
F9-01 Motor 1 Overload 2 1: Variable Torque | This parameter is used to set the
Selection Output Motor overload protection mode.
2: No Motor Overload
Protection
This parameter is used to set the
Motor 1 Overload overload protection time when the
F9-02 Time 60.0s 30.0~600.0s motor curl:ent is 150% of the rated
current.
0: Constant Torque
Output Motor
Motor 2 overload 1: Variable Torque
H3-03 selection 2 Output Motor
2: No Motor Overload
Protection
H3-04 Motor 2 overload | ¢ 30.0~600.0s
time
0: Constant Torque
Output Motor
H3-08 Motoxj 3 overload 2 1:  Variable Torque
selection Output Motor Refer to Motor 1 Overload
2: No Motor Overload | Protection
Protection
H3-09 Motor 3 overload |, 30.0~600.0s
time
0: Constant Torque
Output Motor
H3-13 Motor 4 Overload 2 1: Variable Torque
Selection Output Motor
2: No Motor Overload
Protection
H3-14 Motor 4 Overload | ¢ 30.0~600.0s
Time

3.7.5 Fault Recording Function
The fault record function records the name, power-on time, frequency, torque, voltage, current, and
power device temperature at the moment of fault for a certain number of inverter faults, providing
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reference for subsequent fault diagnosis.

The current inverter software supports recording the last10fault codes, the power-on times of the
last6fault occurrences, and physical quantity information.

Only faults that cause the inverter to shut down after they occur are recorded; undervoltage faults
during shutdown are not recorded.

Fault record information is stored inEEPROM, and it is automatically updated and written
toEEPROMeach time a fault occurs.

Parameters related to the fault recording function are shown in Table 3-75:

Table 3-75 Parameters Related to Fault Recording

Function Default q .
Parameter Definition Value Setting Range Parameter Description
U0-00 Fault Record 1 0 0~65535 This set of parameters is used to record
the fault codes of the inverter's last 10
uo-01 Fault Record 2 0 0~65535 faults. The smaller the fault record
U0-02 Fault Record 3 0 0~65535 number (the minimum value is 1), the
U0-03 Fault Record 4 0 0~65535 closer the corresponding fault is to the
present. For example, the most recent
U0-04 Fault Record 5 0 0~65535 fault will always be displayed in U0-00,
U0-05 Fault Record 6 0 0~65535 and each subsequent fault will increment
1 — the count of all previous faults by 1. If
U0-06 Fault Record 7 0 0765535 the number of faults exceeds 6 or 10, the
Uo0-07 Fault Record 8 0 0~65535 earliest fault record information will be
U0-08 Fault Record 9 0 0~65535 overwritten. For the fault codes
corresponding to fault types, please refer
U0-09 Fault Record 10 0 0~65535 to the fault table.
U0-10 Fault Output 1 0 0~65535 When the inverter fails, and the set
— values of parameters U0-10 to UO0-13
uo-11 Fault Output 2 0 0765535 match the fault code, the corresponding
Uo0-12 Fault Output 3 0 0~65535 RLY1/RLY2 and DO1/DO2 outputs can
be enabled by setting F6-00 to F6-03 to
35 to 38. The four fault outputs can
Uo-13 Fault output 4 0 0~65535 operate independently without affecting
each other.
U0-14 Fault 1 - Motor 0 -32767~32767
speed
U0-15 Fault 1 - Torque 0 -3276.7~3276.7
command
- H~FFFFH
Uo-16 Fault' 1 Input 0 0000
terminals
- 0000H~FFFFH
Uo-17 Fault' 1 Output 0
terminals
Uo-18 Fault 1 - Inverter 0 0~65535
Status
U0-19 Fault 1 - Frequency | 4 0.00~655.35Hz
Command Used d infc ti f the last 6
sed to record information of the las
U0-20 Fault 1 - Output | 44, 0.00~599.00Hz faults
Frequency
Uo-21 Fault 1-- Output |, 0.0~6553.5V
Voltage
U0-22 Fault 1 - DC Voltage | 0.0 0.0~6553.5V
U0-23 Fault —1-Output | 4 0.00~655.35A
Current
U0-24 Fault FIGBT 149 -3276.7~3276.7°C
Temperature
U0-25 Fault  1-Capacitor | , -3276.7~3276.7°C
Temperature
U0-26 Fault ~ 2-Output | 4 0.00~599.00Hz
Frequency
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Function

Default

Parameter Definition Value Setting Range Parameter Description
Fault 2-Direct

Uo0-27 Current Voltage 0.0 0.0~6553.5V

U0-28 Fault = 2-Output | gy 0.00~655.35A
Current

00-29 Fault 2 - IGBT | -3276.7~3276.7°C
Temperature

U0-30 Fault |3 - Output | g9 0.00~599.00Hz
Frequency

U0-31 Fault 3 - DC Voltage | 0.0 0.0~6553.5V

U0-32 Fault 3= Output | 49 0.00~655.35A
Current

U0-33 Fault 3 - IGBT | 4 -3276.7~3276.7°C
Temperature

U0-34 Fault 4 - Output | g, 0.00~599.00Hz
Frequency
Fault 4-Direct

U0-35 Current Voltage 0.0 0.0~6553.5V

U0-36 Fault —4-Output | 0.00~655.35A
Current

U0-37 Fault 4-IGBT 0.0 -3276.7~3276.7°C
Temperature

U0-38 Fault —5-Output | gy 0.00~599.00Hz
Frequency
Fault 5-Direct

U0-39 Current Voltage 0.0 0.0~6553.5V

U0-40 Fault —5-Output | g9 0.00~655.35A
Current

U0-41 Fault SIGBT | 4 -3276.7~3276.7°C
Temperature

U0-42 Fault ~6-Output | 49 0.00~599.00Hz
Frequency
Fault 6-Direct

U0-43 Current Voltage 0.0 0.0~6553.5V

U0-44 Fault - 6-Output | g 0.00~655.35A
Current

U0-45 Fault 6-IGBT 0.0 -3276.7~3276.7°C
Temperature
Number of Days -

U0-46 Since Fault 1 0 0~65535

U0-47 Fa}llt 1 Occurrence 0 0~1439
Minutes

U0-48 Fault 2 Occurrence 0 0~65535
Days

U0-49 Fa}llt 2 Occurrence 0 0~1439
Minutes

U0-50 Fault 3 Occurrence 0 0~65535
Days

U0-51 Fa}llt 3 Occurrence 0 0~1439
Minutes

U0-52 Fault 4 Occurrence 0 0~65535
Days

U0-53 Minutes since Fault 0 0~1439

4 occurred
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Function Default . A
Parameter Definition Value Setting Range Parameter Description
U0-54 Days since Fault 5 0 0~65535

occurred
U0-55 Minutes since Fault 0 0~1439

5 occurred
U0-56 Days since Fault 6 0 0~65535

occurred
U0-57 Minutes since Fault 0 0~1439

6 occurred

3.7.6 Over-torque Detection

The over-torque detection function protects the motor and inverter by limiting the motor torque.
When the current exceeds the over-torque detection threshold and persists for the set time, the
over-torque signal is set; when the current is less than 95% of the over-torque detection threshold*95%,
the over-torque signal is cleared. Based on the over-torque signal, the inverter will report an over-torque
fault and stop operation, or it will report an over-torque warning and continue running. The over-torque
detection parameters are shown in Table 3-76:

Table 3-76 Over-torque Detection Parameters

Function Default . oo
Parameter Definition Value Setting Range Parameter Description
0: Not Detected
1: During constant speed operation, if
Motor 1 i -t
0: Not Detected otor experiences  over-torque, - a
. warning is issued but operation
1: Constant speed .
. . continues.
detection continues . . .
running: 2: During constant speed operation, if
K = Motor 1 experiences over-torque, an
Over Torque 2: Constant speed i
F9-36 . 0 . . over-torque fault is reported and
Selection 1 detection stops running; .
. " operation stops.
3: Running detection . . .
. . 3: During operation, if Motor 1
continues running; . .
. . experiences over-torque, an alarm is
4:  Running detection | . . ?
stops runnin issued but operation continues.

P & 4: During operation, if Motor 1
experiences over-torque, an over-torque
fault is reported and operation stops.
When the inverter output current

Over-torque exceeds F9-37 (unit %, based on the
F9-37 threshol(?l 120 10%~250% inverter's rated current) and persists for
longer than the set time of F9-38, the
inverter will determine subsequent
actions according to F9-36. When F9-36
is set to 1 or 3, if over-torque is
detected, the inverter will display an
over-torque warning, but the inverter
will continue to run until the output
-t ti current is less than 95% of the F9-37
F9-38 Over-torque time | o 0.0~60.0 4 : N
1 setting, after which the warning will be
cleared. When F9-36 is set to 2 or 4, if
over-torque is detected, the inverter
reports an over-torque fault and stops
running until the fault is reset, after
which operation can resume.
0: Not Detected
-t 1: tant .
H3-00 Over lorque 0 _Cons an s_peed Motor 1 over-torque detection reference
selection 2 detection continues
running;
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Function Default . A
Parameter Definition Value Setting Range Parameter Description
2: Constant speed
detection stops running;
3:  Running detection
continues running;
4:  Running detection
stops running.
Over-torque o o
H3-01 threshold 2 120 10%~250%
H3-02 ertoraue time | ¢ 0.0~60.0s
0: Not Detected
1: Constant speed
detection continues
running;
H3-05 Over—Forque 0 2: 'Constant §peed
selection 3 detection stops running;
3: Running detection
continues running;
4:  Running detection
stops running.
Over-torque o o
H3-06 threshold 3 120 10%~250%
H3-07 g)"er'“”q“e tme g s 0.0~60.0s
0: Not Detected
1: Constant speed
detection continues
running;
Over-torque 2: Constant speed
H3-10 . 0 . .
selection 4 detection stops running;
3: Running detection
continues running;
4:  Running detection
stops running.
Over-torque o o
H3-11 threshold 4 120 10%~250%
H3-12 Over - Torque | g 15 | 0.0-60.0s
Time 4

Taking Motor 1 as an example, when the inverter output current exceeds F9-37 (unit %, based on
the inverter's rated current) and persists for more than the time set by F9-38, the inverter will determine
subsequent actions according to F9-36. As shown in Figure 3-48, when F9-36 is 1 or 3, if over-torque is
detected, the inverter will display an over-torque warning, but the inverter will continue to operate until
the output current is less than 95% of the F9-37 set value, at which point the warning will be cleared. As
shown in Figure3-49, when F9-36 is 2 or 4, if over-torque is detected, the inverter will report an

over-torque fault and stop operation until the fault is reset, after which it can resume operation.
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Fig.3-49 Schematic Diagram of Over-torque Detection
Motor2~40Over-torque handling can refer to Motorl, and will not be repeated.

3.7.8 Ground Protection

When a ground fault occurs, it may lead to excessive motor winding current, motor overheating,
etc., which can severely damage the motor or inverter. Therefore, it is necessary to detect ground faults
and address them promptly when they occur.

According to Kirchhoff's Current Law, the sum of the three-phase currents is zero, but when a
ground fault occurs, the sum of the three-phase currents is no longer zero. This phenomenon can be
used to determine whether a ground fault has occurred. To prevent misjudgment, it is usually considered
that a ground fault has occurred only when the sum of the three-phase currents exceeds a certain value.
The parameters related to ground protection are shown in Table 3-77:

Table 3-77 Ground Protection Related Parameters
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Function Default

Parameter Definition Value Setting Range Parameter Description
When the inverter detects that the three-phase
Ground Fault imbalance of the output current exceeds the set
F9-20 Current 60.0% 0.0~6553.5% value of parameter F9-20, the ground protection
Threshold activates, and the inverter immediately stops
output.
Ground Fault This parameter is used to adjyst t}}e low-pass filter
F9-21 Filter Time 0.10s 0.00~655.35s time for ground fault detection; it generally does

not need to be changed.

3.7.9 Undervoltage Protection

When the input voltage is too low, the inverter may not operate correctly. When undervoltage is
detected, the inverter should stop running to prevent abnormal conditions. This is known as
undervoltage protection, and related parameters are shown in Table 3-78.

Generally, the inverter input voltage detection circuit can indirectly determine whether the input
voltage is too low through the bus voltage. When the bus voltage is below the undervoltage protection
value, an undervoltage fault is reported; when the bus voltage is above the undervoltage recovery value
(undervoltage protection value+60V), the undervoltage fault is automatically cleared, or it can be
cleared after receiving a reset command. Depending on the different operating states of the inverter,
undervoltage faults can be categorized as undervoltage during stop (E014), undervoltage during
acceleration (E011), undervoltage during deceleration (E012), and undervoltage during constant speed
(E013).

Table 3-78 Undervoltage Protection Parameters

Function Default q ey
Parameter Definition Value Setting Range Parameter Description

This parameter is used to set the undervoltage
protection value. When the inverter bus voltage
falls below the undervoltage protection value, an
undervoltage fault will be triggered, stopping the
output and initiating a free stop. If an undervoltage
fault occurs while the inverter is running, the
inverter will stop output and initiate a free stop.
The fault type depends on the acceleration or
deceleration state at the time of the fault, which can
be undervoltage during acceleration (E011),
undervoltage during deceleration (E012), or
undervoltage during constant speed (E013). The
undervoltage fault must be cleared by pressing the
reset button (STOP). However, if instantaneous
stop and restart is set, it will automatically recover;
please refer to the relevant descriptions for
parameter F1-29 Instantaneous Power Failure
Restart Method (F1-29) and Allowed Power
Failure Time (F1-30). If an under-voltage fault
occurs while the inverter is stopped, it will display
Under-voltage During Stop (E014). This fault will
not be recorded and can automatically recover
when the input voltage exceeds the under-voltage
protection value or 60V.

Undervoltage
L2-18 Protection 360.0V | 300~440.0V
Value

undervoltage When this parameter is set to 1, Under-voltage
F9-06 fault 0 0: Disabled During Acceleration (E011), Under-voltage During
automatic 1: Enable Deceleration (E012), and Under-voltage During

reset Constant Speed (E013) can automatically recover.

3.7.10 Output Phase Loss

When there is an abnormal connection between the motor and the inverter, output phase loss may
occur. When output phase loss occurs, the current in the disconnected phase of the motor is zero. To
maintain motor operation, the current in the remaining phases generally increases, and there will be
significant fluctuations in speed and torque, which may cause damage to the motor and inverter. Output
phase loss detection can identify motor phase loss conditions and take appropriate actions.
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When an output phase failure occurs, the current in the disconnected phase of the motor is zero,
which can be used to detect the output phase failure. Output phase failure detection can be divided into
startup output phase failure detection and operation output phase failure detection. As their names
suggest, these methods detect whether an output phase failure has occurred during startup and operation,
respectively. After detecting an output phase failure, appropriate actions can be taken as needed to
protect the motor and inverter. The parameters related to output phase failure are shown in Table 3-79:

Table 3-79 Parameters Related to Output Phase Failure

Application

Parameter gt?’ifltilt(i):n 3:{::“ Setting Range Parameter Description
0: Warning and continue
running; This parameter is used to set the
Output Phase Loss 1: Warning and inverter's_ action when anoutput
F9-15 Action Selection 3 decelerate to stop; phase failure occurs. A setting value
2: Warning and free | not equal to 3 will enable the output
stop; phase failure protection.
3: No warning.
This parameter is used to set the
F9-16 output phasg loss 0.500s 0.000~65.5355 output phase }oss detection time
deceleration time during operation, generally no
modification is required.
This parameter is used to set the
Output Phase Loss output phase loss current detection
Fo-17 Current Threshold 1.00% 0.00~100.00% threshold, generally no modification
is required.
This parameter is used for output
hase loss judgment at startup. If
Fo-18 Output Phase Loss | ) o4 0.000~65.5355 the set valus is not zero, the OEtput
Braking Time . .
phase loss judgment will be
performed at startup.

The following will introduce four scenarios.

Example 1: F9-18 = 0, no pre-operation output phase loss detection. As shown in
Figure3-50,duringoperation,if any phase output current is less than the threshold set by F9-17 and
exceeds the time set by F9-16, the inverter will begin to execute the action set by F9-15.
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Figure3-50 F9-18=0
Example 2: The inverter is in a stopstate,F9-18 = 0 and F1-09 # 0. As shown in Fig.3-51,when

starting, DC braking is performed according to the settings of F1-08 and F1-09,during which output
phase loss detection is not performed. After DC braking is completed, the inverter begins to operate and
performs phase loss detection according to method1.

I
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Fig.3-51 F9-18=0 and F1-09 # 0

Example 3: The inverter is in a stopstate,F9-18 # 0 and F1-09 # 0. During startup, DC braking is
performed according to the time set in F9-18, followed by DC braking according to the time set in
F1-09. Within the time set in F9-18, the DC braking currentsizeis20 times the value set in F9-57; Within
the time set in F1-09, the DC braking currentsizeisthe value set in F1-08. Total DC braking time = the
value set in F9-18 + the value set in F1-09.

Example 3-1: F9-18 # 0 and F1-09 # 0 (no output phase loss detected at startup), as shown in Fig.

3-52.
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Fig.3-52 F9-18 # 0 and F1-09 # 0 (no output phase loss detected at startup)
Example 3-2: F9-18 # 0 and F1-09 # 0, output phase loss detected at startup. As shown in Fig.

3-53, if an output phase loss occurs within the time set by F9-18, after half of the time set by F9-18 has
passed, the inverter begins to execute the action set by F9-15.
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Fig.3-53 F9-18 # 0 and F1-09 # 0 (output phase loss detected at startup)

Example 4: The inverter is in a stopped state, F9-18 # 0 and F1-09 = 0, at startup, DC braking is
performed according to the time set by parameter F9-18, with the DC braking current being 20 times the
value set by F9-57.

Example 4-1: F9-18 # 0 and F1-09 = 0 (no output phase loss detected at startup), as shown in
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Fig.3-54 F9-18 # 0 and F1-09 = 0 (no output phase loss detected at startup)
Example 4-2: F9-18 # 0 and F1-09 = 0, output phase loss detected at startup. As shown in Fig.

3-55, if an output phase loss occurs within the time set by F9-18, the inverter begins to execute the
action set by F9-15 after half of the time set by F9-18 has elapsed.
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Fig.3-55 F9-18 # 0 and F1-09 = 0 (output phase loss detected at startup)

3.7.11 Input Phase Loss

When the power supply is not correctly connected to the inverter, or when there is an abnormality
in the power supply, an input phase loss fault may occur. When an input phase loss occurs, the inverter
bus voltage may fluctuate significantly, causing fluctuations in motor torque or speed, and also affecting
the lifespan of the bus capacitor. The input phase loss detection function can detect whether an input
phase loss fault has occurred and take protective measures in time.

When an input phase loss occurs, if the motor is carrying a heavy load, the bus voltage will
fluctuate significantly. By monitoring the fluctuations in the bus voltage, it can be determined whether
an input phase loss fault has occurred. When an input phase loss is detected, the machine should be shut
down promptly to prevent damage to the motor or inverter. The parameters related to input phase loss
are shown in Table 3-80:

Table 3-80 Parameters Related to Input Phase Loss

Function Default . ey
Parameter Definition Value Setting Range Parameter Description
0:  Warning .and The inverter will perform protective
Input Phase Loss decelerate to stop; . )
F9-12 X . 0 X . actions for input phase loss based on the
Action Selection 1: Warning and free .
stop settings of parameter F9-12.
This parameter is used to set the low-pass
Input Phase Loss filter time required for phase loss
Fo-13 Filter Time 0.20s 0.00~600.00s detection, which generally does not need
to be modified.
This parameter is used to set the voltage
Input Phase Loss threshold required for phase loss
Fo-14 Voltage Threshold 60.0V 0.0-320.0¢ detection, generally no modification is
needed.
3.8 Monitoring

The monitoring function displays the status and parameter information of the inverter on the
display area of the digital operator. The parameters to be displayed can be selected by setting function
code F7-21. The monitoring function related parameters are shown in Table 3-81:
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Table 3-81 Monitoring Function Related Parameters

Function Default . oo
Parameter Definition Value Setting Range Parameter Description

0: Output current

I: PG card feedback
frequency

2: Motor actual operating
frequency

3: DC Bus Voltage

4: Output voltage

5: Power Factor Angle

6: Output power

7: Actual motor operating
speed

8: Output Torque %

9: PG feedback value

10: PID Feedback Value %
11: AIl %

12: AI12 %

13: AI3 %

14: IGBT temperature

15: Ambient temperature
16: Digital input terminal
status

17: Digital output terminal
status

18: Multi-speed status

19: CPU input terminal

status
20: CPU output terminal
Page  displa status This parameter can be used to change
F7-21 8¢ play | 3 21: Actual motor position the LCD page display parameters
selection . . X
22: Pulse input frequency | during stop or operation mode.
value

23: Pulse input position

24: Position tracking error
25: Overload count value
26: Ground short-circuit
current threshold

27: Bus voltage fluctuation
value

28: PLC Buffer D1043
Value

29: PM motor pole sector
30: User physical quantity
31: H page value multiplied
by coefficient K

32: Encoder Z phase count
33: Motor pulse count

34: Reserved

35: Speed/torque mode

36: Current carrier
frequency

37: Reserved

38: Inverter status

39: Output Torque Nt-m
40: Torque command
41: kWh

42: PID target value

43: PID compensation
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44: PID output frequency
45: Reserved

46: Auxiliary frequency

47: Main frequency

48: Set frequency display
49: Reserved

50: Reserved

51: PMVVC torque
compensation amount

52: AI10 %

53: Alll %

54: Reserved

55: Current roll diameter
56: Current line speed

57: Tension reference value
58: MI6 count value

59: U phase current AD
value

60: V phase current AD
value

61: W-phase current AD
value

3.9 User Settings

3.9.1 Application Macros

By selecting application macro parameters, the system automatically imports function parameters
related to the selected industry application, thus simplifying the parameter settings for users when
choosing different on-site applications. Supports custom application macros, allowing users to
editSOfunction code indexes, and retains custom function code indexes and values after power loss.
Additionally, there are ten industry-specific application macros: air compressors, fans, pumps,
conveyors, CNC machines, packaging, textile machinery, high-speed electric drills, processPID, and
processPIDmaster-slave frequency. When different industry applications are selected, the system
automatically updates relevant function parameters, eliminating the need for user settings. Application
macro-related parameters are shown in Table 3-82:

Table 3-82 Application Macro-Related Parameters

Function Default | Setting

Parameter | 1, 6ition Value Range

Parameter Description

0: No
Function

I: User
Defined

2: Air
Compressor
3: Fan

4: Water
Pump

5: Conveyor
Belt After selecting an application macro, some parameter
0 6: Machine | default values will be automatically set according to the
Tool selected application macro type.

Application
7: Packaging
8: Textile
Application
9:
High-Speed
Drill
Application
10: Reserved
11: PID

Industry
Application
Macro
Selection

L8-00

271




Basic Configuration and Function Application
CM680 Inverter Software Manual
Function Default Settin s
Parameter Definition Value Rangeg Parameter Description
12: PID +
Auxiliary
Frequency
Application
L8-01 Macro 0.00 0.00~29.00
Parameter 1
Application
L8-02 Macro 0.00 0.00~29.00
Parameter 2
Application
L8-03 ge[;::r(l)eter 3 0.00 0.00~29.00 The custom option gllows users to add up to 50 functiop
— code parameter settings (L8-01~L8-50). For example, if
Application a certain on-site application requires setting an
L8-04 Macro 0.00 0.00~29.00 asynchronous motor to operate in torque mode with a
Parameter 4 carrier frequency of 6KHz and a maximum torque of
Application 150%, then the parameters should be set as follows:
L8-05 Macro 0.00 0.00~29.00 | 18-01=0.03, L8-02=14.00, L8-03=0.15, L8-04=14.10;
Parameter 5 F0-03=2 (torque mode), FE-00=2 (IM open-loop torque
Application control), F0-15=6 (carrier frequency), FE-10=150%
L8-06 Macro 0.00 0.00~29.00 (maximum torque command). After power-off, when
Parameter 6 powered on again, the parameters added by the custom
Application application macro (L8-00=1) will be automatically
L8-07 Macro 0.00 0.00~29.00 | imported.
Parameter 7 Precautions:
Application m The setting values of parameters L8-01~L8-50 cannot
L8-08 Macro 0.00 0.00~29.00 be the index values of hidden attribute function codes
Parameter 8 (function codes reserved for display, such as L8-01
‘Application cannot be §et to 25.00, i.e., L3-00).
L8-09 Macro 0.00 0.00~29.00 m The setting values of parameters L8}—01~L8—50 canpot
Parameter 9 exceed the total number of members in the set functlo_n
— group, for example, the display range of the FO group is
Application FO-00~F0-18, L8-01 cannot be set to 0.19 (i.e., FO-19).
L8-10 Macro 0.00 0.00~29.00 m The setting values for parameters L8-01 to L8-50
Parameter 10 cannot be L8 group parameters, such as L8-01 cannot be
Application set to 29.XX (i.e., L8-XX).
L8-11 Macro 0.00 0.00~29.00 | w When the setting values for parameters L8-01 to
Parameter 11 L8-50 are not 0.00, user-defined index items increase;
Application otherwise, they decrease. For example, if L8-01=1.00,
L8-12 Macro 0.00 0.00~29.00 L8-02=1.01 (i.e., F1-00, F1-01), and L8-03=0.00, two
Parameter 12 custom function parameters are defined.
Application m When adding application parameters, it is mandatory
18-13 Macro 0.00 0.00~29.00 to set them consecutively starting from L8-01 without
Parameter 13 skipping over 0.00 to set the next parameter, such as
Application L8-01=1.00 (i.e., F1-00), L8-02=0.00, and L8-03 cannot
L8-14 Macro 0.00 0.00~29.00 | besetto LOL. o
Parameter 14 m When reducing application parameters, they must be
- set to 0.00 sequentially from the last non-0.00 parameter
Application (L8-XX~L8-01)
L8-15 Macro 0.00 0.00~29.00 .
Parameter 15 If the operation does not follow the above rules, the
. keyboard will display an “**ERR**” error, indicating
Application that the setting has failed
L8-16 Macro 0.00 0.00~29.00 .
Parameter 16
Application
L8-17 Macro 0.00 0.00~29.00
Parameter 17
Application
L8-18 Macro 0.00 0.00~29.00
Parameter 18
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Parameter

Function
Definition

Default
Value

Setting
Range

Parameter Description

L8-19

Application
Macro
Parameter 19

0.00

0.00~29.00

L8-20

Application
Macro
Parameter 20

0.00~29.00

L8-21

Application
Macro
Parameter 21

0.00

0.00~29.00

L8-22

Application
Macro
Parameter 22

0.00~29.00

L8-23

Application
Macro
Parameter 23

0.00

0.00~29.00

L8-24

Application
Macro
Parameter 24

0.00~29.00

L8-25

Application
Macro
Parameter 25

0.00~29.00

L8-26

Application
Macro
Parameter 26

0.00

0.00~29.00

L8-27

Application
Macro
Parameter 27

0.00~29.00

L8-28

Application
Macro
Parameter 28

0.00

0.00~29.00

L8-29

Application
Macro
Parameter 29

0.00~29.00

L8-30

Application
Macro
Parameter 30

0.00~29.00

L8-31

Application
Macro
Parameter 31

0.00~29.00

L8-32

Application
Macro
Parameter 32

0.00~29.00

L8-33

Application
Macro
Parameter 33

0.00

0.00~29.00

L8-34

Application
Macro
Parameter 34

0.00~29.00

L8-35

Application
Macro
Parameter 35

0.00

0.00~29.00

L8-36

Application
Macro
Parameter 36

0.00~29.00

L8-37

Application
Macro
Parameter 37

0.00~29.00
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Function Default | Setting

IGENICHT || 13 iom Value Range

Parameter Description

Application
L8-38 Macro 0.00 0.00~29.00
Parameter 38

Application
L8-39 Macro 0.00 0.00~29.00
Parameter 39

Application
L8-40 Macro 0.00 0.00~29.00
Parameter 40

Application
L8-41 Macro 0.00 0.00~29.00
Parameter 41

Application
L8-42 Macro 0.00 0.00~29.00
Parameter 42

Application
L8-43 Macro 0.00 0.00~29.00
Parameter 43

Application
L8-44 Macro 0.00 0.00~29.00
Parameter 44

Application
L8-45 Macro 0.00 0.00~29.00
Parameter 45

Application
L8-46 Macro 0.00 0.00~29.00
Parameter 46

Application
L8-47 Macro 0.00 0.00~29.00
Parameter 47

Application
L8-48 Macro 0.00 0.00~29.00
Parameter 48

Application
L8-49 Macro 0.00 0.00~29.00
Parameter 49

Application
L8-50 Macro 0.00 0.00~29.00
Parameter 50

3.9.2 Sleep and Wakeup

The sleep and wakeup functions are used to achieve constant pressure water supply applications.
During the sleep period, the inverter stops running. After the wake-up delay within the sleep zone, the
inverter starts running, ending the sleep mode. The sleep and wake functions require setting parameters
such as sleep threshold, sleep delay, wake threshold, and wake delay. In general, the wake-up frequency
(L5-02) should be greater than or equal to the sleep frequency (L5-01). When the sleep frequency is 0,
the sleep and wake-up functions are invalid.

Sleep and wake-up are divided into three cases:

1. Frequency command (without using processPID, parameterFA-00 = 0, only valid inVFcontrol,
i.e.,VFsleep and wake-up)

After the output frequency reaches the sleep frequency (parameterL5-01), the inverter maintains
operation at the sleep frequency and begins the sleep delay (parameterL.5-03). After the delay time has
elapsed, it stops directly at0 Hz.

When the frequency command reaches the wake-up frequency (parameterL5-02), after the
wake-up delay (parameterL.5-04), the inverter starts to accelerate to the set frequency according to the
specified acceleration time.
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This process is shown in Figure 3-56:
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Figure 3-56 frequency command

2. PIDoutput frequency command (using thePIDprocess, parameterFA-00 # 0 and parameterL5-00
=0, i.e.,PIDsleep and wake-up)

When thePIDoutput frequency command reaches the sleep frequency (parameterL5-01), the
inverter begins to enter sleep mode. After the sleep delay (parameterL.5-03) has elapsed, it stops directly
at0 Hz. If the sleep delay time has not been reached, the output frequency remains at the lower limit
frequency (parameterFO-11, andF0-11 # 0) or the minimum output frequency (parameterF2-04, if the
lower limit frequencyF0-11 = 0), waiting for the sleep time to elapse before entering sleep mode.

When thePIDoutput frequency command reaches the wake-up frequency (parameterL5-02), the
inverter starts the wake-up delay (parameterL.5-04). After the delay time has elapsed, the inverter begins
to accelerate according to the set acceleration time to thePIDoutput frequency.

The process is shown in Figure 3-57:

PID#)
mERS
I B2 (5] {8
L5-02
A LCE
R ER B{E s
L5-01 _
FREE & > BB
FoA1 : B i8] A i
B 1 41 %
. F2—)6\4 o
. 1% B2 i
SRR a8 BE L we

L5-04
Figure 3-57 PID output frequency command

3. PIDfeedback value (when using processPID, parameterFA-00 # 0 and parameterL.5-00 = 1, also
forPIDsleep and wake-up)

When thePIDfeedback value reaches the sleep threshold (parameterL5-01), the inverter begins to
enter sleep mode. After the sleep delay (parameterL5-03) has elapsed, it stops directly at0 Hz. If the
sleep delay time has not been reached, the output frequency remains at the lower limit frequency
(parameterF0-11, andF0-11 # 0) or the minimum output frequency (parameterF2-04, if the lower limit
frequencyF0-11 = 0), waiting for the sleep time to elapse before entering sleep mode.

When thePIDfeedback value reaches the wake-up threshold (parameterL5-02), the inverter starts
the wake-up delay (parameterL5-04). After the delay time has elapsed, the inverter begins to accelerate
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according to the set acceleration time to thePIDoutput frequency.

The process is shown in Figure 3-58:
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Figure 3-58 PID feedback value
When the sleep function (cases 2 and 3 above) is controlled by the PID setpoint and feedback value,
the inverter frequency source must be selected as PID (parameter F0-06 = 9)

Parameters related to the sleep and wake functions are shown in Table 3-83:
Table 3-83 Parameters related to the sleep and wake functions

Function Default . foe]
Parameter Definition Value Setting Range Parameter Description

When parameter L5-00 = 0, the units
for parameters L5-01 and L5-02
automatically change to frequency, and
the setting range automatically changes
to 0.00~599.00 Hz. When parameter
L5-00 = 1, parameters L5-01 and L5-02
units  automatically ~ change  to
percentage, and the reference base
becomes the percentage of feedback,
with the setting range automatically
changing to 0.00~200.00%.

0: PID Command
Sleep Method Arrival
Reference Selection I: PID  Feedback
Arrival

L5-00

During the operation of the inverter,

L5-01 Sleep Threshold 0.00Hz | 0.00Hz~599.00Hz when the set frequency is less than the

sleep frequency (parameter L5-01,
L5-02 Wake Threshold 0.00Hz | 0.00Hz~599.00Hz L5-00 = 0), or the PID negative

feedback value is greater than the sleep
threshold (parameter L5-01, L5-00 = 1),
15-03 Sleep Delay 0.0s 0.0s~6000.0s the inverter begins to enter sleep mode.
After the sleep delay (parameter L5-03)
has elapsed, it stops directly at 0 Hz.
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4 Fault Diagnosis and Countermeasures

4.1 Fault Handling

If a fault occurs during system operation, the inverter will immediately stop output to protect the
motor from further damage. At the same time, the inverter will trigger the corresponding fault relay
contacts, and the control panel will display the fault code for quick diagnosis of the problem. For each
fault code, there is a corresponding fault type and common troubleshooting method, which can be found
in Table4-1. Please note that the information listed in the table is for reference only and should not be
altered arbitrarily. If you cannot resolve the fault, please contact our technical support or product
distributor for assistance.

Table 4-1 Fault Alarms and Countermeasures

Fault Fault Fault q aa
Number Name Description Possible Cause Reset Method and Conditions
Durin 1. The set acceleration time is
g too short;
acceleration, the . . .
output ourrent 2. Check if poor insulation of
exceeds the the motor wiring causes an
Overeurr inverter's output short circuit;
3. Check if the motor is
ent overcurrent burned out or has insulation Manual reset; after the status
E001 During threshold. When aging: disappears, it can be reset after 5
Accelerat E001 occurs, the ging; . seconds.
ion inverter 4. The torque compensation
immediately stops | Amount is too large;
output an}zi tﬁe 5. The load is too heavy;
moltaor’ will free 6. Abnormal V/F curve
setting;
stop.
7. Hardware fault.
During
deceleration  or
stopping, the
output current
exceeds the
Overcurr inverter's
ent overcurrent Manual reset; after the status
E002 during threshold. When Same as above disappears, it can be reset after 5
decelerati E002 oceurs, the seconds.
on .
inverter
immediately stops
output, and the
motor will free
stop.
During  constant
speed operation,
the output current
exceeds the
Overcurr inverter's
ent overcurrent Manual reset; after the status
E003 during threshold. When | Same as above disappears, it can be reset after 5
constant E003 occurs, the seconds.
speed inverter
immediately stops
output, and the
motor will free
stop.
The inverter | 1.  Motor  burnout  or
Groundin detects a ground | insulation aging;
short circuit at the | 2. Ground short circuit due to | Manual reset; after the status
E004 %hort output terminals | cable damage, large stray | disappears, it can be reset after 5
circuit (U/V /W), and | capacitance between cables | seconds.
the inverter | and terminals leading to false
immediately stops | tripping, hardware fault.
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Lo Ll Fault' " Possible Cause Reset Method and Conditions
Number Name Description
output,  causing
the motor to free
stop.
ffp}f; The inverter has
and dgtecFed a short | 1.IGBT fa91t4 Manual reset; after the status
circuit  between | 2. Short circuit between the . .
E005 lower . disappears, it can be reset after 5
. the upper and | upper and lower bridges of
bridge 1 . seconds.
short ower bridges of | the IGBT
- the IGBT module.
circuit
Overcurrent
occurs during stop
or there is an
anomaly in the
Overeurr hardware circuit.
ent After E006 | 1. Misoperation due to | Manual reset; after the status
E006 . occurs, power off | interference disappears, it can be reset after 5
during
and then power | 2.Hardware fault seconds.
stop .
on again. If there
is a hardware
issue, E033,
E034, or EO035
will appear.
1. Acceleration is too small
(e.g., when accelerating
downward with a lifting
load);
2. Whether the setting for
The inverter stall prevention action is less
than the no-load current;
detects that the .
. 3. Power supply voltage is
bus voltage is too o
. . too high;
high during Do .
Overvolt . 4. Switching actions of X
age acceleration. capacitors in the same power Manual reset; The bus voltage
. When E007 must be below approximately
E007 during system; o
. occurs, the .. 90% of the overvoltage threshold
accelerati . 5. The motor is in a
inverter X (810V) to reset.
on . . generating state;
immediately stops . . .
6. Acceleration time is too
output, and the )
motor will free short;
7. Ground short circuit occurs
stop. . X
in the motor;
8. Incorrect connection of the
braking resistor or braking
unit;
9. Malfunction due to
interference.
The inverter
detects an
excessively high
Overvolt bus‘ voltage 1. A deceleration time that is
during . Manual reset; The bus voltage
age . too short causes excessive .
E008 during deceleration. regenerative energy from the must be below approximately
. | When E008 K 90% of the overvoltage threshold
decelerati load,;
occurs, the (810V) to reset.
on . 2. As above
inverter
immediately stops
output, and the

motor will free
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Fault Fault Fault. . Possible Cause Reset Method and Conditions
Number Name Description
stop.
During  constant
speed operation,
the inverter
detects an
Overvolt overvoltage  on Manual reset; The bus voltage
E009 age at | the bus. When [ I1.Sudden changes in load; must be below approximately
Constant E009 occurs, the | 2. As above 90% of the overvoltage threshold
Speed inverter (810V) to reset.
immediately stops
output, and the
motor will free
stop.
1. The supply voltage is too
high;
2. Switching actions of
capacitors in the same power
Overvolt system; Manual reset; The bus voltage
Overvoltage . .
E010 age occurs when the 3. I'ncorrect' wiring of Fhe mL:’st be below approximately
During inverter stops. brgklng resistor or braking | 90% of the overvoltage threshold
Stop unit; (810V) to reset.
4. Hardware fault (abnormal
voltage sampling circuit);
5. Ground short circuit in the
motor.
1. Power outage occurs;
During 2. Power supply voltage
Undervol gcceleratlon, the | fluctuates; ) Manual reset; The inverter can be
tage inverter  detects | 3. Large-capacity motors start h the b It
EO11 During that  the bus | up; reset  when ¢ bus volage
. exceeds the set value of
Accelerat | voltage is below | 4.Overload;
ion the set value of | 5. Shared DC bus; parameter L2-18 + 60 V.
parameter L2-18. 6. Consider installing a DC
reactor.
During
Undervol | deceleration, the
tage inverter  detects
EO012 During that the bus | Same as above Same as above
Decelerat | voltage is below
ion the set value of
parameter L2-18.
At constant speed,
Undervol | the inverter
tage detects that the
EO013 During bus voltage is | Same as above Same as above
Constant below the set
Speed value of
parameter L2-18.
1. When stopping,
the inverter
gggervol detects that the
E014 Duri bus voltage is | Same as above Same as above
uring
below the value
Stop

set in parameter
L2-18.
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Fault Fault Fault ey Possible Cause Reset Method and Conditions
Number Name Description
1. Input power phase loss
occurs;
2. Single-phase power input
for three-phase models;
Input 3. Power voltage fluctuation
Phase Power Input | occurs;
E015 Loss Phase Loss | 4. Loose connections at the | Manual Reset
Protectio Protection input power terminals;
n 5. Whether the input cables of
the three-phase power supply
have been cut;
6. Unbalanced three-phase
input power.
1. Whether the ambient
temperature or the
temperature inside the control
cabinet is too high, and
whether the cooling holes of
the cabinet are blocked by
IGBT The inverter | foreign objects; i )
Temperat detects that the | 2. Check for‘ foreign objects | Manual reset; IGBT temperature
E016 ure ¥GBT temperat'ure on the heat snr_1k and whether | must be below 85°C before reset
Too High is too high, | the fan is rotating; can be performed.
exceeding 95°C. 3. Insufficient ventilation
space for the inverter;
4. Whether the load matches
the inverter;
5. Continuous operation at
100% or more than 100% of
the rated output.
The inverter has
Ambient fietected that‘ ‘the Manual reset; the ambient
temperat internal ?rmcal Ambient temperature too | temperature sensor's temperature
E017 components' . o
ure  too . high must be below 45°C before reset
high te'mperature 18 FOO can be performed.
high, exceeding
55°C.
1. Overload;
2. Acceleration and
deceleration times and
working cycle times are too
short;
3. V/F control voltage is too
Output current | high;
exceeds the | 4. Inverter capacity is too
Inverter inverter's rated | small; i Manual reset; can pnly be reset
E021 current, 150% of | 5. Overload occurs during | after the error has disappeared for
overload R
rated output | low-speed operation; S seconds.

current for 1
minute.

6. Torque compensation is too
high;

7. Whether the settings for
stall prevention are correct;

8. Output phase loss;

9. Speed tracking function
parameters are set
improperly.
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Fault Fault Fault A Possible Cause Reset Method and Conditions
Number Name Description
1. Overload;
2. Acceleration and
deceleration times and
working cycle times are too
short;
3. When using a dedicated
inverter motor, set parameter
F9-01 Motor 1 Overload
Protection Selection = 0 for
constant torque output motor;
4. The motor overload action
Motor 1 overload L.
Motor 1 . value is incorrect;
protection Manual reset; can be reset after
Overload . 5. The set value for the .
E022 . activated;  after . . the error disappears for S
Protectio e maximum motor frequency is
n activation, free Jow: seconds.
stop occurs. 6. Driving multiple motors
with one inverter;
7. Whether the settings for
stall prevention are correct;
8. The torque compensation
amount is too large;
9. The motor fan operation is
abnormal;
10. The three-phase
impedance of the motor is
unbalanced.
Motor 2 overload 1 When using a dedicated
Motor 2 | protection has | inverter motor, set parameter
. H3-03 Motor 2 overload
Overload been  activated, . o
E023 X . protection selection = 0 for | Same as above
Protectio and free stop will
constant torque output motor;
n occur after
activation. 2. Same as above 1~2 and
4~10.
1. Motor Stalled;
2. Excessive Load;
3. High Ambient
Motor PTC | Temperature;
Overtemperature 4. Abnormal Motor Cooling
Warning, when a | System/Fan;
PTC is installed | 5. Frequent Low-Speed
on the motor and | Operation; Parameter F9-48
this function is | 6. Acceleration/Deceleration | 0: Warning and continue running
enabled Time and Working Cycle | 1: Fault and decelerate to stop
(Parameter Time Too Short; 2: Fault and free stop
F5-21/27/33 = 6 | 7. V/F Control Voltage Too | 3:No warning
E024 Motor Thermistor PTC | High; When parameter F9-48 =0, it is a
Overheat Input), if the PTC | 8. Whether the Setting of | warning, and automatic reset;
input exceeds the | Motor Rated Current Matches | when parameter F9-48 = 1 or 2, it
set  value of | the Motor Nameplate; is a fault, and manual reset is
Parameter F9-49, | 9. Whether the PTC settings | required. Immediate reset is
it will be | and wiring are appropriate; possible.
processed 10.  Whether  the stall
according to the | prevention  settings  are
setting of | correct;
Parameter F9-48. 11. Unbalanced three-phase
impedance of the motor;
12.  Excessive  harmonic
components.
When the output | 1. Incorrect parameter | Parameter F9-36
E026 Over current  exceeds | settings; 0: Not Detected
Torque 1 the torque | 2. Mechanical failure; 1: Over-torque detection during
detection  value | 3. Overload; constant speed operation,
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Fault Fault Fault . s
ey Possible Cause Reset Method and Conditions
Number Name Description
F9-37 and | 4. Acceleration/deceleration | continue running;
exceeds the | time or working cycle time is | 2: Over-torque detection during
over-torque too short; constant speed operation, stop
detection time set | 5. V/F control voltage is too | operation;
by parameter | high; 3: Over-torque detection during
F9-38, and | 6. Motor capacity is too | operation, continue running;
parameter F9-36 | small; 4: Over-torque detection during
is set to 2 or 4, | 7. Overload occurs during | operation, stop operation;
E026 will be | low-speed operation; Reset method: Parameter F9-36 =
displayed. 8. The torque compensation | 1 or 3, when the output current is
amount is too large; less than parameter F9-36, it will
9. Speed tracking function | automatically clear. When
parameters are set improperly | parameter F9-36 = 2 or 4, manual
(including instantaneous | reset is required.
power failure restart and | Reset condition: Can be reset
abnormal restart conditions). immediately.
1. Incorrect parameter | Parameter H3-00
settings; 0: No detection;
2. Mechanical failure; 1: Over-torque detection during
. 1 ; tant ti
When the output 3. Overload; ] ) constan s_peed operation,
4. Acceleration/deceleration | continue running;
current  exceeds . . L X . .
the torque time or working cycle time is | 2: Over-torque detection during
. too short; constant speed operation, stop
detection  value . .
5. V/F control voltage is too | operation;
H3-01 and Lo : . .
exceeds the high; 3: Over-torque detection during
Over 6. Motor capacity is too | operation, continue running;
E027 over-torque . .
Torque 2 . . small; 4: Over-torque detection during
detection time . . !
7. Overload occurs during | operation, stop operation;
H3-02, and .
low-speed operation; Reset method: Parameter H3-00
parameter H3-00 . -
is sct t0 2 or 4 8. The torque compensation | =1 or 3, when the output current
. ’ | amount is too large; is less than parameter H3-00, it
E027 will be : . . .
displayed 9. Speed tracking function | will automatically clear. When
: parameters are set improperly | parameter H3-00 = 2 or 4, manual
(including instantaneous | reset is required.
power failure restart and | Reset condition: Can be reset
abnormal restart conditions). immediately.
Parameter F9-24
0: No Function;
1: Error and free stop;
2: Error and stop according to
second deceleration time;
1. Motor cable disconnected; 3: Warning and continue running.
E028 Low Low current | 2. Low current protection | When Parameter F9-24 = 3, it is
Current condition detected | setting is inappropriate; 'Warning'. When the output
3. Load too low. current exceeds Parameter F9-22
+ 0.1 A, the warning will be
automatically cleared;
When Parameter F9-24 = 1 or 2,
it is 'Fault', requiring manual
reset; can be reset immediately.
In non-PG vector 1. Return-to-Origin Mode:
Set not to use forward or
control mode, . -
. reverse limit as origin, and set
when the inverter
operates in speed to report a fault when
P . R reaching the limit. When the
. mode, this fault is . X . R L
E029 Arrival reported after the input terminal function is | Manual reset when the limit
Limit selected as PL forward limit | terminal status is invalid.

reverse operation
limit or forward
operation limit on
the DI terminal is
activated.

or NL reverse limit and the
terminal status is valid, report
a limit reached fault.

2. Non-Return-to-Origin
Mode:  When the input
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Faul Faul Faul . a8
ault ault au t. n Possible Cause Reset Method and Conditions
Number Name Description
terminal function is selected
as PL forward limit or NL
reverse limit and the terminal
status is valid, report a limit
reached fault.
Abnorma | Abnormal Abnormal EEPROM data | Manual reset;
E031 I memory | EEPROM  data . .
readout Can be immediately reset.
readout readout
When  powered
}:{1_11; leliie on, the inverter's
E033 . U-phase current | Hardware fault Power off required
detection . R
detection circuit is
error
abnormal.
During power-up,
V-phase the V-phase
E034 currem cyrrept detection Hardware fault Power off required
detection circuit of the
error inverter is
abnormal
During power-up,
W-phase the W-phase
current t tecti .
EO035 urren curren detection Hardware fault Power off required
detection circuit of the
error inverter is
abnormal
ce During power-u
(current s P P,
limiting) the cc hardware
E036 protection circuit | Hardware fault Power off required
hardware X .
- of the inverter is
circuit
abnormal
abnormal
o¢ During power-u
(overcurr s P P,
entyhard the oc hardware
E037 protection circuit | Hardware fault Power off required
ware . .
. of the inverter is
circuit
abnormal
abnormal
ov During power-u
(overvolt s p P,
age)hard the ov hardware
E038 & protection circuit | Hardware fault Power off required
ware . .
.. of the inverter is
circuit
abnormal
abnormal
1. The STOP key was pressed
during self-learning;
2. Incorrect motor capacity
(too large or too small) and
Motor parameter settings;
3. Incorrect motor wiring;
Paramete Motor Parameter
. . 4. Motor locked rotor; Manual reset;
E040 T Identification . . .
. 5. Using an output contactor, | Can be immediately reset.
Identifica | Error
. but the output contactor has
tion Error

not engaged;

6. Overload;

7. Acceleration and
deceleration times are too
short.
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Number Name Description
1. Whether the analog | FA-50 Feedback Signal Open
feedback value is abnormal; Circuit Handling:
PID PID Feedback 2. Whether the negative | 0: Warning and continue running
E041 Open Error feedback type is set correctly; 1: Fault and deceleration stop
Circuit 3. PID deviation threshold is | 2: Fault and free stop
set too low causing false | 3: Warning and operation at the
alarms. frequency before the open circuit.
The actual 1. Incorrgct . encoder
rotation direction parameter settings; ParametF:rF9-28 i )
PG . 2. Check for broken wires in | 0: Warning and continue running
of the motor is . .
E042 Feedback opnosite 1o the the encoder connections; 1: Fault and deceleration stop
Setting fp P 3. PG card or PG encoder | 2:Fault and free stop
Tequency . .
Error command damage; Manual reset;
R 4. Malfunction due to | Canbeimmediately reset.
direction. .
interference.
In the control
mode with PG, if
PG parameters F4-27 | 1. Incorrect encoder
E043 feedback and F4-29 are not | parameter settings; Manual reset;
disconne set, an E043 error | 2. Incorrect selection of | Can be immediately reset.
ction will be reported | control mode.
after pressing
RUN.
In the mode with
PG, when the
motor frequency | 1. Incorrect encoder
value exceeds the | parameter settings;
encoder stall | 2. Parameter F4-02 is set too
threshold low; Parameter F9-32
PG (parameter 3. Speed loop related | 0: Warning and continue running
E044 feedback F9-30), it starts to | parameters and | 1:Fault and deceleration stop
overspee accumulate time. | acceleration/deceleration 2: Fault and free stop
d If the error time | settings are inappropriate; Manual reset;
exceeds the | 4. PG feedback timeout | Can be immediately reset.
encoder timeout | protection function
detection time | parameters are set
(parameter improperly.
F9-31), an E044
erTor occurs.
In modes with
PG, when the 1. PG feedback deviation
difference abnormality function Parameter F9-35:
between the | parameters are set . . .
: 0: Warning and continue running
output frequency | improperly; : .
1: Fault and deceleration stop
and the motor | 2. Speed loop related X
frequency parameters and 3: Fault and free stop
. . When parameter F9-35 =0, it is a
exceeds the | acceleration/deceleration . .
. . X . o warning; when the difference
PG slip | encoder deviation | settings are inappropriate;
between the output frequency and
E045 abnormal | range (parameter | 3. Encoder parameters are set .
. X § the motor frequency is less than
ity F9-33), the | incorrectly; L
. . . the encoder deviation threshold,
cumulative time | 4. Acceleration and X g .
L ) the warning will be
starts. If the error | deceleration time too short; .
. L automatically cleared.
time exceeds the | 5. Torque limit parameters set _
L. X When parameter F9-35 =1 or 2,
encoder deviation | incorrectly; . . . L
. . it is a 'fault|, requiring manual
detection time | 6. Motor locked rotor; reset. Tt can be reset immediatel
(parameter 7. Mechanical brake not ) Y
F9-34), an E045 | released.
fault occurs.
When the Reset Method: Manual Reset;
Al 4~20mA open Reset Condition: When the
E048 current circuit action disconnection fault condition is
signal (parameter F5-42) | Analog Input Current Signal | not met, manual reset can be
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Number Name Description
open is selected as 3, | Disconnection performed.
circuit and the signal
type of any one of
the AIl, AI2, or
AIl analog input
terminals is a
4~20mA  current
signal, and the
analog input
function is not
zero, if the input
current signal at
that terminal is
less than  the
4~20mA open
circuit  threshold
(parameter
F5-43), an E048
fault  will  be
reported.
Parameter F1-23
0: Stop in Free Run Mode;
1: Decelerate According to First
Deceleration Time;
2:  Decelerate According to
Second Deceleration Time;
External  Fault, 3: Decelerate According to Third
the inverter . . _ Deceleration Time;
DI Terminal Function = 10 | .
E049 External decelelfates “External Fault”, and the 4:  Decelerate ) Acgordmg to
Fault according to the . . . Fourth Deceleration Time;
set  value of signal is valid 5: System Deceleration
parameter F1-23. (According to Original
Deceleration Time)
6: Automatic Deceleration
Manual reset;
Manual reset can only be
performed after the external fault
has disappeared.
When the DI
terminal function
is set to “External
Fault Free Stop”, e
External if the terminal | DI terminal function = 28 gzzugtlop]’”’ess?;nal }iﬁ:?(;lsa;;;;;
E050 emergenc | signal is valid, the | “External Fault Free Stop”, f 1 ¢ b
y stop inverter and the signal is valid before manual - reset can  be
. . performed.
immediately stops
output, and the
motor freely
stops.
When the DI
terminal function
is set to “Base
External Block”, the | DI terminal function = 11 The “Base  Block Signal"’
EO051 inverter “Base Block”, and the signal | disappears, and the fault is
Interrupt . . . . X
immediately stops | is valid automatically cleared.
output, and the
motor freely
stops.
Password | Password Manual reset:
entered decoding  failed | Parameter F7-33 password e .
E052 X . Reset condition requires power
incorrectl three consecutive entry error off.
y  three | times )
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Number Name Description
times
L. The comunlcatlon F8-05 Communication  Error
command transmitted by the .
X K . Handling Method
higher-level ~ machine s ) ; . .
. . 0: Warning and continue running
Invalid incorrect;
. . X . 1: Error and decelerate to stop
communi | Invalid 2. Misoperation due to
. L . 2: Error and free stop
E054 cation communication interference; X .
. . 3: No warning and continue
comman command 3. Communication conditions operation
iffer fr th f th
d df cr from - those . ° ¢ | Reset method: Manual reset;
higher-level machine; L
L Reset  condition: Can  be
4.  Communication cable | . .
immediately reset.
break or poor contact.
Invalid .
C(meun Invalid Reset method: Manual reset;
EO055 S Communication Same as above Reset  condition: Can  be
cation Data Address immediately reset

Address Y )

iz:?omnun Invalid Reset method: Manual reset;

E056 Data Communication Same as above Reset  condition: Can  be
Data Value immediately reset.

Error

Commun

ication o,

Write to Writing Data to Reset method: Manual reset;

E057 Read-Only Same as above Reset  condition: Can  be

Read-Onl . .

y Address immediately reset.

Address

L. The'master device f'alls' to Parameter F8-05 Error Handling
transmit the communication Method
command within the time set . . .

0: Warning and continue running
by parameter F8-04; :

Modbus . . 1: Error and decelerate to stop

. Modbus 2. Misoperation due to
Transmis .. . 2: Error and free stop
E058 . Transmission interference; X .
sion . . . 3: No warning and continue
N Timeout 3. Communication conditions .
Timeout . operation
differ from those of the
. N Reset method: Manual reset;
higher-level machine; I
o Reset  condition: Can  be
4.  Communication cable | . .
immediately reset.
break or poor contact.
As long as
parameter F1-34
is not zero, and a
power
interruption or
outage causes the
bus voltage to
drop below the Reset Conditions:
deceleration Automatic: Select 2 for parameter

Decelerat . .

. regenerative F1-34; the fault will be

ion . . 1. Unstable power supply or .
braking action automatically cleared after power

Regenera power outage;

E062 . threshold, the recovery.

tive ; 2. There are other large loads ’

. deceleration . Manual: Select 1 for parameter

Braking . starting in the power system. A .

Action regenerative F1-34; the inverter can be
braking function manually reset after decelerating
will activate, to 0 Hz.
causing the motor
to begin

decelerating  and
stopping. During
this process, the
E062 fault will be
displayed.
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;?E:lntber ;Zl:li ]l;Z:‘l:trip tion Possible Cause Reset Method and Conditions
Slip abnormality,
using the
maximum slip
(parameter F2-13)
as the reference. P?rametg rE9-27 .
When the inverter 0: Warning and continue running
output is stable, if 1: Error and decelerate to stop
the deviati,on 2: Warning and Free Stop
3: No warning
Ee;\é/gena;ge :heet 1. Whether the motor | Automatic: Parameter F9-27 = 0
arc)tual speed parameters are correct; is “Warning”, when the inverter
E063 Excessiv exceeds the VI; lue 2. Excessive Load; output is stable, and the deviation
e slip set in parameter 3. Whether the settings for | between the set speed and the
F9.25 I; nd  this parameters F9-25, F9-26, and | actual speed does not exceed the
con dit’ion ersists F2-13 are appropriate. value set in parameter F9-25, the
for longell? than warning will be automatically
the time set in cleared. _
arameter  F9-26 Manual: Parameter F9-27 = | or
gn E063 fault wili 2 is “Fault”, manual reset is
occur. The E063 required.
fault only occurs
when driving
induction motors.
Please .
E064 reset the | Incorrect machine | Incorrect machine type code :ceéor dirrjl roductto si}glrelal insgl:toe?'
machine type code setting setting reing
type code specification table
PG card 1. Wiring error; Reset method: Manual reset;
E065 hardware PG card hardware | 2. Encoder parameter | Reset condition: The error must
error error selection error; be reset by re-powering the
3. Incorrect PG card selected. device.
1. Incorrect encoder
Feedback :;:g:g:k th;pe:eci parameter settings;
E069 ?1?5:3 enc value: maximum 2;1rame teI;lsc.orrect MO | )\ fanual Reset
g speed * parameter P y
e F9-30. 3. Motor parameter
) identification not performed;
The difference in
. . 1. Incorrect encoder
Excessiv feedback speed is L
e 00 large parameter settings;
E070 feedback estimated  value ittlir;czr.rect motor parameter | . ual Reset
speed differs from 3 ¢ ’Motor arameter
deviation | command by | i . . P
+F9.33. identification not performed.
An  abnormality .
STO1 has been detected | The shorting wire between S1 5:;2:) " IrI;:t;Od'ov?;ri‘;’fa; df?}tlétr;
E072 Fault in the internal | and+24V is not connected ower on a ;ii .
loop between SI | Hardware fault p £2 ‘
and 424V Reset condition: None
Reset method:
Automatic: ~When  parameter
F9-54=1, the system can
automatically reset after the STO
status disappears;
E076 STO ?;fzglo;forque Off Switch operation of SI1 / | Manual: When

activation

+24V, S2 / +24V

parameterF9-54=0, manual reset
is required after the STO status
disappears;
Reset condition: Reset can only
occur after the STO status has
disappeared.
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Number Name Description
An abnormality is .
STO2 detected in the | The shorting wire between S2 Eaexfxit)t r;:;kiod.o‘iiri\;'fazi df?}titr;
E077 Fault internal circuit | and +24V is not connected oWer on a ;ii X
between S2 and | Hardware fault p sam;
Reset condition: None
+24V
1. Incorrect motor wiring;
2. Poor insulation of motor
wiring causing output short
circuit;
U-phase U-phase short | 3. Check if the motor is | Reset method: Manual reset;
P circuit  detected | burned out or has insulation | Reset condition: After the status
E079 overcurre . . . .
nt before the inverter | aging; disappears, it can be reset after 5
starts 4. Malfunction due to | seconds.
interference
5. The wiring length of the
motor cable is too long;
6. Hardware failure.
Short circuit
Overcurr detected on V
E080 ent on V Same as above Same as above
hase phase before the
P inverter starts
Short circuit
Overcurr detected on W
E081 ent on W Same as above Same as above
hasc phase before the
P inverter starts
1. Unbalanced three-phase
1mpedancF: of the motor; Parameter F9-15
2. Check if there is a problem . . .
. S 0: Warning and continue running
with the wiring;
- . 1: Error and decelerate to stop
Missing - 3. Whether the motor is a .
Missing U phase . ) 2: Error and free stop
E082 U phase single-phase motor; . -
output 3: No warning
output 4. Whether the current sensor > .
. Reset method: Manual reset;
is faulty; Reset condition: Can b
5. Whether the inverter | . oo on: a ©
. immediately reset.
capacity is much larger than
the motor capacity.
V  Phase
E083 Output v . Phase Output Same as above Same as above
L Missing
Missing
W Phase
E084 Output W. Rhase Output Same as above Same as above
L Missing
Missing
1. Overload;
2. Acceleration and
deceleration times and
working cycle times are too
short;
3. V/F control voltage is too
L high;
Fl?:/uenc Inverter Low | 4. Inverter capacity is too
q Frequency small; Reset method: Manual reset;
E087 Overload 5. Overload occurs during | Reset condition: Can  be
Overload . . . .
. Operation (<5Hz) | low-speed operation; immediately reset.
Protectio ion i
n for Too Long 6. Torque compensation is too

high;

7. Whether the settings for
stall prevention are correct;

8. Output phase loss;

9. Speed Tracking Function
Parameter Setting
Inappropriate
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;?::lnther ;Zl:li ]l;Z:‘l:trip tion Possible Cause Reset Method and Conditions
1. Communication Timeout
CANope Time S?t Too S,h ort; Reset method: Manual reset;
CANopen 2.  Misoperation due to . -
n . Reset Condition: Clear This Error
E101 . Software interference; . .
Disconne . . s by Sending a Reset Signal from
. Disconnection 1 3. Communication Cable X .
ction . the Higher-Level Machine.
Disconnected or Poor
Contact.
1. Communication Timeout
CANope Time S?t Too S,h ort; Reset method: Manual reset;
CANopen 2. Misoperation due to . -
n . Reset Condition: Clear This Error
E102 . Software interference; . .
Disconne . . L by Sending a Reset Signal from
. Disconnection 2 3. Communication Cable . .
ction . the Higher-Level Machine.
Disconnected or Poor
Contact.
1. Confirm whether the
CANopen card is installed;
CANope 2. Confirm whether the
n CANopen zgﬁlggtmcatlon format s Reset method: Manual reset;
E104 Hardware | Hardware 3 M’iso cration  due  to Reset Condition: Power must be
Disconne | Disconnection S P X cycled.
ction interference;
4. Communication cable
disconnection or poor
contact;
Reset method: Manual reset;
E105 SAI\III(;(?:X g?g;ﬁi?caﬁon Communication Index Setting | Reset Condition: Clear This Error
Error Index Error Error by Sending a Reset Signal from
the Higher-Level Machine.
CANopen
CANope Communication L Reset Method: Manual reset
n Node | Node Address | Communication Node _
E106 Address Error Address Setting E (Parameter FO-18=7);
g Error o
Error (Only  supports Reset condition: None
1~127)
CANope . .
n CANopen CANopen Internal Memory Reset method: Manual reset;
E107 Reset  Condition:  Parameter
Memory Memory Error Error _
Exror F0-18=7.
Output current 1. The set acceleration time is
[S cé)eds the too short;
ir):ve rter 2. Check if poor insulation of
overcurrent the motor wiring causes an
threshold. When output short circuit;
EMS an EMS liﬁrri?iei)l;t 1(1; t}l:s i‘:::;;iol; Manual reset; after the status
E120 Overcurr overcurrent  fault aging: disappears, it can be reset after 5
ent occurs, the ging; . seconds;
inverter 4. The torque compensation

immediately stops
output, and the
motor will free
stop.

amount is too large;

5. The load is too heavy;
6. Abnormal V/F
setting;

7. Hardware fault.

curve
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) Possible Cause Reset Method and Conditions
Number Name Description
1 Incorrect arameter Parameter H3-05
séttingS' P 0: Not Detected
2. Mechanical failure: 1: Over-torque detection duxjmg
constant speed operation,
3. Overload; X R
When the output . . continue running;
4. Acceleration/deceleration . .
current  exceeds . . L, 2: Over-torque detection during
time or working cycle time is :
the torque | o ort: constant speed operation, stop
detection  value 5. VIF c’ontrol voltage is too operation;
H3-06, and hi he g 3: Over-torque detection during
exceeds the g Lo operation, continue running;
Over 6. Motor capacity is too . .
E128 Toraue 3 over-torque small: 4: Over-torque detection during
q detection time set ’ . operation, stop operation;
7. Overload occurs during
by parameter low-speed operation: Reset Method: When parameter
H3-07, E128 will peed op > . H3-05 = 1 or 3, it is a 'warning',
: 8. The torque compensation . . .
occur if parameter . which will automatically clear
. amount is too large; .
H3-05 is set to 2 9 Speed tracking function when the output current is less
or4. ;uranrl)eters are set%m roperl than parameter H3-06. When
P . X property parameter H3-05 =2 or 4, it is a
(including instantaneous | , .
. fault', requiring manual reset.
power failure restart and o
. Reset condition: Can be reset
abnormal restart conditions). . .
immediately.
Parameter H3-10
0: No detection;
1: Over-torque detection during
constant speed operation,
continue running;
2: Over-torque detection durin
When the output v qu on during
constant speed operation, stop
current  exceeds S
the torque operation;
. 3: Over-torque detection during
detection  value . . .
operation, continue running;
H3-11, and . .
4: Over-torque detection during
Over exceeds the over . .
E129 Toraue 4 toraue  detection Same as above operation, stop operation;
q orq Reset Method: When parameter
time  set by . P
H3-10 is set to 1 or 3, it is
parameter H3-12, . - ; .
. X 'Warning', and the warning will
E129 will occur if >
automatically clear when the
parameter H3-10 .
is st t0 2 or 4 output current is less than
’ parameter H3-11. When
parameter H3-10 is set to 2 or 4,
it is 'Fault', and manual reset is
required.
Reset  Condition: Can  be
immediately reset
1. Overload;
2. Acceleration and
deceleration times and
working cycle times are too
short;
3. When using a
Motor 3 overload | VFD-dedicated motor, set
Motor 3 | protection has | parameter H3-08 Motor 3 | Reset method: Manual reset;
E134 Overload been activated, | Overload Protection Selection | Reset Condition: Can only be
Protectio and after | =0 for constant torque output | reset after 5 seconds of the fault
n activation,  free | motor; disappearing.

stop occurs.

4. The motor overload action

value is incorrect;

5. The set value for the
maximum motor frequency is

low;

6. Driving multiple motors

with one inverter;
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Fault Fault Fault A Possible Cause Reset Method and Conditions
Number Name Description
7. Whether the settings for
stall prevention are correct;
8. The torque compensation
amount is too large;
9. The motor fan operation is
abnormal;
10. The three-phase
impedance of the motor is
unbalanced.
1. When using a dedicated
Motor 4 | Motor 4 Overload | MVerter motor, set parameter
. . H3-13 Motor 4 Overload
Overload | Protection Action, . Lo
E135 . . Protection Selection = 0 for | Same as above
Protectio after action, free
0 sto constant torque output motor;
p- 2. Same as above 1~2 and
4~10.
. 1. Incorrect motor wiring;
During the output .
Pre-Oper | wiring detection iéSthgiezr::flarggiorcxgzg Reset method: Manual reset;
ation before the inverter P o S | Reset condition: After the status
El41 . an output short circuit; R .
Ground operation, a . . disappears, it can be reset after 5
3. Check if the motor is
Fault ground short . . seconds.
L burned out or has insulation
circuit is detected. .
aging;
Paramete Motor parameter 1. Motor not wired;
r identi ﬁcap tion 2. At the inverter output side | Reset method: Manual reset.
E142 Identifica . U/V/W) Reset  condition: Can  be
. without feedback . . .
tion Error 3. Electromagnetic contactor | immediately reset.
current error L.
1 is in an open state.
1. Incorrect motor wiring;
Paramete Motor phase | 2. Motor fault;
r missing error | 3. Electromagnetic contactor
E143 identifica | during motor | atthe inverter output side (U/ | Same as above
tion error | parameter V /W) is in an open state;
2 identification 4. Abnormality in the motor
U/V/W lines.
Tension Belt breakage lle.edb;z}lle\tf};ﬁe istglemor?::ll'o ¢
El144 Belt detected through N Reset method: Manual reset.
breakage speed recognition 2. Whether  the = negative
feedback type is set correctly.
Excessiv Excessive 1.  Whether the analog | FB-50 Tension Error Abnormal
o tonsion deviation between | feedback value is abnormal; Handling:
E147 PID tension feedback | 2. Tension control PID | 0: Warning and continue running
L value and set | parameter settings are | 1:Faultand Free Stop
deviation b X
value inappropriate; 2:Faultand decelerate to stop.
4.2 Warning Handling

For some errors that have a minor impact on the system, the inverter only performs warning
handling and continues to operate, while displaying the warning name and corresponding warning code
on the LCD panel. After the warning reset conditions are met, the warning will be automatically cleared,
and the motor will return to normal operation. The warning codes and corresponding warning handling
are shown in Table4-2.
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Table 4-2 Warning Codes and Warning Handling

‘Warni

ng Warning Fault Description Possible Cause Reset. .MEthOd and
Code Name Conditions
1. The communication
command transmitted by _
the higher-level machine is Parameter F§-05 = 0
incorrect: warning and conqup
Communic 2. Malfunction due to {‘L\:\I/l:rfli%l ’}vhen it
ation RS-485 Modbus, invalid | interference and different s
A001 L [ . automatically  reset
Command communication command communication conditions upon  receivin a
Error with  the  higher-level prr " J
machine; zgmf; nication
3. Communication Cable comm:n d
Disconnected or  Poor :
Contact.
Communic
A002 ation RS-485 . Modbus, invalid Same as above Same as above
address communication data address
error
Communic . .
A003 ation Data RS-485 . Modbus, invalid Same as above Same as above
communication data value
Error
Inverter ..
A004 cannot RS-485 Modbus, writing data Same as above Same as above
to read-only address
process
1. The higher-level
machine fails to transmit
the communication Parameter F8-05 = 0
command within the time warning and continue
Communic setin parameter F8-04; running when it is
X L 2. Misoperation due to .
ation RS-485 Modbus, transmission | [ warning | 5
A005 . . interference; K
transmissio timeout 3 Communication automatically  reset
1 timeout conditions  differ from | UP 0:1 recetving fthe
those of the higher-level nexk tcommumca ton
machine; packet.
4. Communication cable
break or poor contact.
1. Communication
Parameter Digital Operator to Drive | Abnormality;
A006 Cony Error COPY Function Error Warning | 2. Panel Abnormality; Manual Reset
Py 1 3. Control Board
Abnormality.
1. Whether there are new
Parameter Digital Operator to Drive | parameters added to the
A007 Cony Error COPY Function Error Warning | inverter software; Manual Reset
Py 2 2. Misoperation due to
interference.
The inverter detects that the 1. Whether the ambient
IGBT temperature is too high, | temperature or the
exceeding the IGBT | temperature inside the
overheating warning protection | control cabinet is too high, .
IGBT . . s Automatic Reset;
Overheatin level (if parameter F9-41 is | and whether the cooling IGBT temperature
A009 higher  than  the IGBT | holes of the cabinet are P o
g . . . . 0| below 85°C,
Warnin overheating protection level, | blocked by foreign objects; automatic reset
& there will be no IGBT | 2. Check for foreign )

overheating warning, and it will
directly trip due to IGBT
temperature being too high).

objects on the heat sink
and whether the fan is
rotating;
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Code
3. Insufficient ventilation
space for the inverter;
4. Whether the load
matches the inverter;
5. Long-term operation at
100% or greater than 100%
of rated output.
Manual reset; the
The inverter detects that the ambient temperature
A010 Overheatin | internal critical ~component Same as above sensor's  temperature
g Warning temperature is  too  high, must be below 45°C
exceeding the protection level. before reset can be
performed.
Automatic: When
parameter FA-50 = 0
or 3, it is “Warning”.
The warning will be
PID PID Feedback Signal Loss | 1. Loose or broken PID | automatically cleared
AOLL Feedback Warning (Effective only when | feedback wiring; when the feedback
Signal PID function is enabled for | 2. Faulty feedback device; signal exceeds 4 mA.
Warning analog feedback signals) 3. Hardware fault. Manual: When
parameter FA-50 = 1
or 2, it is “Fault”,
requiring manual
reset.
When the 4 ~ 20mA break
action (parameter F5-42) is set
to 1 or 2, and the signal type of
any one' of the AI'l, AIZ', or All The alarm will
Al current analog input termlnals isad~ automatically  clear
A012 signal open 20mA C}lrrent sien 2.11’ ar}d the Apalog . Tnput . Current when the break alarm
circuit analog input function 1s not Signal Disconnection conditions are not
zero, if the input current signal
L met.
at that terminal is less than the
4 ~ 20mA break threshold
(parameter F5-43), an A012
alarm will be triggered.
1. Incorrect  encoder
parameter settings; .
PG 2. Encoder wiring break; :&Zmatiilzﬁr; r::eli
A015 Feedback PG Feedback Error Alarm 3. PG card or PG encoder .
after the machine
Error damage; stops
4. Malfunction due to ’
interference.
1. When using open-loop
control, the setting of
parameter F3-36  speed
observer bandwidth is
Overspeed inappropriateg The Waming is
A017 Warning Over-speed Warning 2.The bandwidth setting of | automatically cleared

the ASR speed controller is

inappropriate;
3.The motor
settings are incorrect;
4. Malfunction _due

parameter

to

after stopping.
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interference.
1.The feedback deviation
abnormal function
parameter  settings  are
inappropriate;
2.The ASR related
parameters and
acceleration/deceleration
Excessive Excessive  speed  deviation | settings are inappropriate; The  warning is
A018 speed warning 3.The automatically cleared
deviation acceleration/deceleration after stopping.
time is too short;
4. Motor stall;
5.Mechanical brake not
released;
6.Incorrect torque limit
related parameter settings
cause malfunction.
I.Input power phase loss
occurs
2. Single-phase  power
input  for  three-phase
models;
3.The power supply . .
Input Inverter input phase loss voltage has fluctuated; The varning s
AO19 Phase loss 4. Loose connections at the automatically  cleared
. . N after stopping.
input power terminals;
5. Whether the three-phase
power input cables have
been cut;
6. Unbalanced three-phase
input power.
1. Incorrect parameter
settings;
2. Mechanical failure;
3. Overload;
4. Acceleration and
deceleration  times  and
working cycle times are
too short;
5. V(F control voltage is When the  output
too high; is less than th
6. Motor capacity is too current is less than the
A020 Over-torqu Over-torque 1 warning small; value set by
e ’ parameter F9-37, the

7. Overload occurs during
low-speed operation;
8. Torque compensation
amount is too large;
9. Speed tracking function

parameters are set
improperly (including
instantaneous power
failure restart and
abnormal restart
conditions).

A020 warning will be
automatically cleared.
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When the output
current is less than the
Over-torqu . value set by
A021 o Over-torque 2 warning Same as above parameter H3-01, the
A021 warning will be
automatically cleared.
1. Motor Stalled;
2. Excessive Load;
3. High Ambient
Temperature;
4. Abnormal Motor
Cooling System/Fan;
5. Frequent Low-Speed
Operation;
6.
Acceleratlon/Decgleratlon Parameter F9-48 = 0
Time and Working Cycle P .
. X or warning, when the
Time Too Short; temperature is  less
Motor 7. V/F Control Voltage Too tha np or equal to the
A022 Motor overheating High; .
Overheat set value of parameter
8. Whether the rated motor .
. F9-49, A022 warning
current setting matches the . .
will be automatically
motor nameplate cleared
9.  Whether the PTC :
settings and wiring are
appropriate;
10.  Whether the stall
prevention  settings  are
correct;
11. Three-phase impedance
imbalance of the motor
12.  Excessive harmonic
components.
Parameter F9-27 = 0
Use the maximum  slip fﬁ; irxzj‘tnel?gojutp‘fl?eirsl
igsiirrtlﬁzegnsz;tlei)o?lst tuhtei:)é;ieé 1. Whether the motor | ata steady speed, and
tead difF > Hp F<H parameters are correct; the deviation between
. steady speed, 1 or 2. Excessive Load; the given speed and
A024 Over slip exceeds the level set by .
arameter  F9-25 and  lasts 3. Whether the settings for | the actual speed does
{30 noer than the time set b parameters F9-25, F9-26, | not exceed the set
parfmeter F9-26. an AOZZ and F2-13 are appropriate. value of parameter
warning will occur. F9-25, ~the A024
warning ~ will  be
automatically cleared.
Automatic Parameter If parameter
Parameter Identification in Progress. The inverter is executin identification
A025 Identificati | When performing automatic motor v :rar;llete% completes without
on in | parameter measurement, the identification p errors, this warning
Progress panel will display an AO025 ) will be automatically
warning. cleared.
1. Unbalanced three-phase
impedance of the motor;
2. Check if there is a | If parameter F9-15 is
problem with the wiring; set to 0, the A028
Output 3. Whether the motor is a | warnin; will  be
A028 Phase Loss | Inverter Output Phase Loss ; ) g
Warnin single-phase motor; automatically cleared
& 4. Whether the current | after the inverter
sensor is faulty; stops.

5. Whether the inverter
capacity is much larger
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than the motor capacity.
g[i(;?eerlent Digital _ Operator to _Drive Copying parameters to a
A030 COPY Function Error Warning opyIng p . Manual Reset
Parameter 3 different model inverter.
Copy Error
1. Incorrect parameter
settings;
2. A mechanical fault has
occurred (e.g., over torque,
mechanical lockup, etc.);
3. Overload;
4.
Acceleration/deceleration
time or working cycle time
is too short;
t5(;0Vh€Fh.control voltage is When the output
Over-torqu 6 M(%t(;r capacity is too current is less than
A031 o q Over Torque 3 Warning sr.nall' pacity parameter H3-06, the
> . A031 warning will be
7. Overload occurs during .
X automatically cleared.
low-speed operation;
8. The torque
compensation amount is
too large;
9. Speed tracking function
parameters are set
improperly;
10. (including automatic
restart after instantaneous
power failure and restart
after abnormal conditions).
When the output
Over-torau current is less than
A032 o q Over-torque 4 warning Same as above parameter H3-11, the
A032 warning will be
automatically cleared.
CANopen 1. The communication | Manual reset, send a
A036 software CANopen Software | timeout setting is too short; | reset signal from the
disconnecti | Disconnection 1 2. Malfunction due to | higher-level machine
on interference. to clear this error.
1. The communication
timeout setting is too short;
CANopen . H Manual reset, send a
2. Misoperation due to .
software CANopen Software | . reset signal from the
A037 . . . . interference; . .
disconnecti | Disconnection 2 L higher-level machine
3. Communication Cable .
on . to clear this error.
Disconnected or  Poor
Contact.
1. Verify if the
CANopen gg::;:mcatlon format s Manual reset, power
Hardware | CAN ~ BUS hardware b ) Sel, p
A039 . . . 2. Misoperation due to | must be disconnected
Disconnect | disconnection .
ion interference; and then reconnected

3. Communication Cable
Disconnected  or  Poor
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Contact.
CANopen Manual reset, the
P CANopen Communication | Communication Index | upper computer sends
A040 Index . .
Index Error Setting Error a reset signal to clear
Error .
this error
Ii?éiopen CANopen communication Communication Node | Manual reset,
tati b \ >
A04L Address station number  error  (only Address Setting Error parameter FO-18=7
supports 1~127)
Error
CANopen CANopen Internal | Manual reset,
A042 Memory CANopen memory error _
Memory Error parameter FO-18=7
Error
1. Slave not cpnn;cted; When the master
CANopen 2. Synchronization cycle tation resend N
ope SDO transmission timeout (this | set too short; statio csends — a
SDO S . . SDO and receives a
A043 - warning is only for the master | 3. Misoperation due to .
Transmissi . : response, this
. station) interference; . .
on timeout Lo warning ~ will  be
4. Communication cable .
automatically cleared.
break or poor contact.
CANopen Manual reset, send a
A044 SDO CANopen internal stack buffer | The master device sends | reset signal from the
Receive overflow too many SDOs at once higher-level machine
overflow to clear this error.
1. Severe hardware
interference;
CANopen 2. Incorrect | Disable = CANopen,
A045 startup CANopen startup error warning | communication speed | power off and then
error setting; power on again.
3. Communication card not
connected or loose.
CANopen The master device sends Manua! reset, send a
. L reset signal from the
A046 format CANopen protocol error incorrect communication . .
higher-level machine
error packets

to clear this error.
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Abbreviation English Description Chinese Meaning
VVC Voltage Vector Control Voltage Vector Control
SvC Sensorless Vector Control Sensorless Vector Control (without
encoder)
FvC Flux Vector Control Magnetic  Flux ~ Vector ~ Control
(closed-loop control with encoder)
ASR Automatic Speed Regulator Speed Loop Regulator
APR Automatic Position Regulator Position Loop Regulator
dEB Deceleration Energy Backup Deceleration Energy Feedback
PDFF Pseudo Differential Differential Feedforward Control
Feedforward
DOB Disturbance Observer Disturbance Observer
oC Over Current Overcurrent
oV Over Voltage Overvoltage
CC Cycle by Cycle Cycle-by-Cycle Current Limiting
EF External Fault External Fault (Fault occurs in external
equipment of the inverter)
B.B. Base Block Base Block (Stop PWMOutput)
AI/AO Analog Input/Output Analog Signal Input/Output
DI/DO Digital Input/Output Digital Signal Input/Output
EMS Emergency Stop Emergency  Shutdown  (Hardware
Detection of Severe Overcurrent)
RLY Relay Relay Output
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