PowerXL DF1 Series VFD

User Manual

Effective February 2020

E:-T-N .
L I —
I I T N
[ o [ 5] v |
— L))
F:TN == — e
LI

E.T°N

Powering Business Worldwide






Contents

Contents

1. MANUAL GUIDE
1.1 Safety INStructions . ... ... o i i e 8

1.2 Definitions of terminologies. . . ... ... .. i i i it et e e et e 9

2. DELIVERY CHECK

2.1 Type instruction . ... ... .. . i 10
3. INVERTER INTRODUCTION
3.1 General specification . ........ ... i i it ettt e 1"
3.2 Appearance and dimensioNs . . .. ... . ... . i 13
3. 2. Frame T 13
3.2 2 Frame 2 14
3.2 B Frame 3 . . 15
B 2. Frame 4 . o 16
32 D Frame B 17
326 Frame B . .. . 18
3 2.7 Framie 7 . o 19
3.2 B Frame 8 . . 20
33 Installation and Wiring . . ... ... e e e 21
3.3 TranspOrtatioN . . . . 21
3.3.2 StOCKpIlE . . o 21
3.3.3 Installation NOtICE . . . . . . 21
3.3.4 EMC installation inStrUCtiONS . . . . . . oo 23
3.4Terminal wire arrangement. . . . . . ... ... 24
3.4.1 Maincircuit Terminals . ... 25
3.4.2 Main circuit wiring and terminal specification ... ... . ... .. ... 27
BAB GroUNd . ..o 28
344 RFIfIter . o 29
3.4.5 DC bUS POWET SUPPIY . . o o 31
3.4.6 Control CITCUIL. . . . .o 32

4. PRIMARY OPERATION

4.1 Component name of parameter unit DXF-KEY-LED. . . ........ ... . it 37
4.2 Operation modes of the inverter. . ... ... . i i it ittt ittt it e e e nnns 40
4.2.1 The flow chart for switching the operation mode. . ... ... .. .. . . . . . 41
4.2.2 The flow chart for switching the working mode with DXFKEY-LED parameter unit .. ................. 41
4.2.3 The operation flow charts for monitoring mode DXFKEY-LED. . .. ... ... ... . ... . ... ... .. ... ...... 41
4.2.4 Operation flow charts for frequency setting mode DXFKEY-LED ... ... ... ... . ... ... . ...... 42
4.2.5 Operation flow charts for parameter setting mode DXFKEY-LED ... ... .. ... .. . ot 42
4.3 Basic operation procedures for differentmodes . ........... ... .. i i e e, 43
4.3.1 Basic operation procedures for PU mode (00-16(R79)=00r 1) . ... . .. . . . . . . i 43
4.3.2 Basic operation procedures for external mode (00-16(P79)=00r2) . ......... ... i 43
4.3.3 Basic operation procedures for JOG mode (00-16(R79)=00r 1) .. ... ... . . i 44
4.3.4 Basic operation procedures for communication mode (00-16(P79)=3) . ... ... ... ... ... ... ... ...... 44
4.3.5 Basic operation procedures for combined mode 1 (00-16(P79)=4) . . ... ... .. ... . ... .. . .. .. . ... ... 44
4.3.6 Basic operation procedures for combined mode 2 (00-16(R79)=5) . . .. ... ... ... . .. .. ... .. . ... ... 44
4.3.7 Basic operation procedures for combined mode 3 (00-16(R79)=6) . . ... ... ... ... ... ... .. ...... 45
4.3.8 Basic operation procedures for combined mode 4 (00-16(R79)=7) . . ... ... ... . .. . . . . . . . 45
4.3.9 Basic operation procedures for combined mode 5 (00-16(R79)=8) . .. . ... ... ... ... . . 45

Eaton Electric General Inverters DF1 Series UMXXXXXXXXE February 2020 www.eaton.com 3



Contents

4.3.10 Basic operation procedures for the second operation mode(00-16(R79)=99999) . ... ................ 45
0 T+ Y- -1 4 o Y 46
4.4.1 Pre-operation checks and preparation . .. ... ... 46
4.4.2 Operation Methods . .. ... 46
A4 3 Trial TUN . 47

5. PARAMETER DESCRIPTION

5.1 System parameter group 00 . .. ...ttt e e et et e e 48
5. 1.7 Inverter information . . ... .. 48
B5.1.2 Parameter restoration . . . ... .. 53
B.1.3 Parameter protection . ... ... 55
5.1.4 Monitoring fUNCLION . . ... . 58
B5.15 Speed display . . ..o 60
B5.1.6 PWMecarrier freqQUENCY . . . . ..o 61
5.1.7 Stop operation SeleCtion. . .. . ... 61
5.1.8 Forward/reverse rotation prevention Selection. . .. ... 62
5.1.9 Operation mode SeleCtion . . ... ... ... . 63
5.1.10 Control mode SeleCtion. . ... ... . 64
5.1.11 Motor control mode selection. . ... ... .. . 64
B.112 MoOtor types SeleCtioN. . . . ..o 65
5.1.13 B0/60Hz switch selection . . . .. .. 66
B5.1.14 Parameter mode Setting . . . ..ottt 66
5.1.15 Expansion card type display . . . .. ... 67
5.2 Basic parameter group 0. . . ... ... .t i e 68
5.2.1 Limiting the output freqUENCY . . . . ... 70
5.2.2 Base frequency, basefrequency voltage . ......... .. . ... 70
5.2.3 Acceleration/deceleration time setting. . . . ... ... . 71
B.2.4Torque booStV/F . . 73
\5.2.5 Starting freqUENCY . . . . . .o 74
5.2.6 Load pattern selectionV/F. . . . . . 74
B.2.7 JOG 0peration . .. ..o 77
5.2.8 Output frequency filter time. . .. ... 78
B.2.9 FEQUENCY JUMD. .« o ot 78
5.2.10The second fUNCHION . . .. . o 79
5.2.11 Middle frequency, output voltage of middle frequencyV/F ... ... .. .. ... . .. ... 80
B.2.12 S pattern M. . o o 80
5.3 Analog input and output parameter group 02. . . ............ . . i i it e e e 82
5.3.1 Function selection of analog terminal and DIHDIH terminal . ... ... ... .. ... ... ... ... .. ... ..... 87
5.3.2 Function selection of analog output terminal AO. . . .. ... 88
B.3.3 Proportion INKage Qain. . . .. ... 89
B5.3.4 Auxiliary freqQUEeNCY . . . . .o 90
5.3.5 Selection and handling of input terminal Al1 . ... . 91
5.3.6 Selection and handling of input terminal Al3 . . ... ... . . . 97
5.3.7 Selection and handling of input terminal A2 . . . .. .. ... . 99
5.3.8 Selection and handling of input terminal DIH . ... ... .. . . . . . . 100
5.3.9 DOH frequency multiplication coefficient .. ... .. .. . . . . . . 101
5.3.10 Function selection of FM output . .. ... ... 102
5.3.11 Selection and handling of output terminal AOT . . .. ... . . 102
5.3.12 Selection and handling of output terminalAO2 . ... ... .. . .. .. 104
5.3.13 Display referenceat the analog output . . . ... ... 104

4 Eaton Electric General Inverters DF1 Series UMXXXXXXXXE February 2020 www.eaton.com



Contents

5.3.14 AO/FM fixed output level . . . ... . 105
5315 PT100 level setting . . . . oo oo 105
5.3.16 FM calibration parameter . . . ... .. 106
5.4 Digital input/ output parameter group 03 . . . ... .. ... . i 107
5.4.1 Function selection of digital input . . . ... .. 12
5.4.2 Function selection of digital output . . ... ... . 118
B.4.3Terminal I0gic SElECTION. . . . . .. 119
5.4.4 Output signal delay. . . . ... 120
5.4.5 Digital input terminal filter . .. ... 120
5.4.6 Digital input terminal power enable . . .. ... .. 120
5.4.7 Output frequency detection. . . ... ... 121
5.4.8 Zero current deteCtion . . . .. ..o 122
5.4.9 Function selection of expanded digital input terminal SLOT3 . .. ... ... ... . .. . . . .. ... . . . .. . ... .. 122
5.4.10 Function selection of expanded digital input terminalSLOT2. . ... ... ... . . . . . 123
5.4.11 Expanded digital input terminal logic selection .. ... ... . .. . . . . . . .. 123
5.4.12 Function selection of expanded digital output terminalSLOT3. . .. ... . ... .. ... .. ... ... .. ....... 124
5.4.13 Function selection of expanded digital output terminal SLOT2 . ......... ... . ... . ... ... .. ....... 124
5.4.14 Expanded digital output terminal logic selection . .. ... . . . . . 125
5.4.15 Digital input / output terminal monitor. . . .. ... . 125
5.5 Multi-speed parameter group 04. . . ... ... . ittt e 127
B BT 16 SPEEAS. . . 129
5.5.2 Programmed operation Mode . . . ... ... 131
5.6 Motor parameter group 05. . . . ... ...ttt i 134
5.6.1 Motor parameter auto-tuning function selection . . ... ... .. . . ... 136
B5.6.2 MOtOr parameEter . . .. .o 139
5.6.3 Motor inertia auto-tUNING . . . . ..ot 141
5.6.4The second mMoOtOr ParamMEter. . . . . o oo 141
5.7 Protection parameter group 06 . . . . ... ... ittt e 143
5.7.1 Electronic thermal relay capacity . . ....... ... 146
B5.72 Current stalling protection. . . . ... . 146
5. 73 Regenerative brake . . . . ... 148
5.74 Decrease carrier proteCtion SEtiNg. . . ... ..o 148
5.75 Over torque deteCtion. . ... ... . 150
B5.76 Stall level when restart . . . .. ... 151
B.77 Cooling fan operation . . ... ... 151
5.78 Input phase failure protection . . ... ... . 152
5.79 SCP Short circuit protection fuNCtion . . ... ... 152
B5.710 PTC protection SeleCtion . . . . ... 153
5.711 Maintenance alarm function . . ... ... ... 154
5.712 Short Circuit ProteCtion . . .. ... . 154
5.7.13 Output phase failure protection . . ... ... . . . . 154
B5.714 Low voltage proteCtion . . .. .. 155
5.7.15 Regenerative brake operation level. . . ... ... 155
B.716\Voltage stall level. . . ... 155
5.717 Capacitor lifetime detection ... ... ... . .. . . . 155
5.718Time record fUNCHION . . . . . o 157
B.719 Alarm query fUNCHiON. .. .. 157
B.720 Alarm Code QUETY . . . o oo 159
5.721The latest alarm message (E1) . ... ... 160

Eaton Electric General Inverters DF1 Series UMXXXXXXXXE February 2020 www.eaton.com 5



Contents

5.722The second alarm message (E2) . . . . ... 161
5.8 Communication parameter group 07 . . ... .. ... ... e 162
5.8.1 Eaton protocol and Modbusprotocol . . ... ... 165
5.8.2 Communication EEPROM write selection. .. ... ... 182
5.8.3 Canopen ProtoCOl. . . ..o 183
5.8.4 Communication expansion card Version NUMDEr. . . ... ... 184
5.8.5 Ethernet communication . . . ... .. 184
5.9 PID parameter group 08 . . . ... ... i e 185
5.9.1 PID function selection . .. ... . 187
B.9.2 PID parameter group 1. . ..o 188
5.9.3 PID parameter groUp2 . . . .. .o 192
B.OAPID filter setting . . . . ..o 193
5.9.5 PID deviation control lImit . . ... .. 193
5.9.6 PID integral Property . . ... 193
5.9.7 PID differential limit . . ... . 194
5.9.8 PID outputdeviation lImit . . . ... 194
5.9.9 PID parameter sWitChOVer . . . ... . 194
5.9.10 PID malfunction selection. . . ... .. ... 195
5.9.11 PID reverse run operation Selection . . . ... ... 195
5.10 PG Feedback parameter group 09 . . . ... ...ttt ittt e et 196
B5.10.1 PG type Selection . . ..o 197
5.10.2 PG parameter . . . ..o 197
5.10.3 PG abnormality detection. . . ... .o 199
B5.10.4 PG2 parameter . . . ..o 199
5.10.5 Dividing frequency output funCtion . .. ... .. . . 200
5.10.6 Electronic gear ratio . . . ... .. 201
5.10.7 Reverse rotation deteCtion . . . . .. ... 201
5.10.8 Expansion card version information . . . ... ... 201
5.10.9 PG card phaseZadjust degrees. . . .. ... 202
5.10.10 PG card phase ZDV1/DV2 alarm-enabled . . . . ... ... . . . . . . 202
5.11 Application parameter group 10. . . ... ... .. ittt et 203
B.I1LT DCinjection brake. . ... 208
5.11.2 Zero-speed/zero-servo CONTrol. . . . . .. 209
5.11.3 DC injection brake before start. . . ... ... . 210
5.11.4 Restart mode Selection. . ... . 21
5.11.56 Remote setting function selection . . ... . ... . . . 213
B.11.8 Retry seleCtion .. ..o 215
5.11.7 The dead time of positive and reverse rotation. . . ... . ... . 216
5.11.8 Energy-saving control functionV/F. . .. ... 216
B.11.9 Dwell function V/F . . oo 217
5. 1110 Triangular wave functionV/F . .. 219
5.11.11 Commercial power supply frequency operation function . .. ... ... ... .. .. ... ... ... .. ... .. .. 220
5.11.12 Power failure stopfunction. . ... ... 223
BATA3VE complete separation. . .. ... 224
5.11.14 Regeneration and avoidance function . . .. ... ... . . 225
5.11.15 Overexcitation deceleration function. . .. ... ... . 226
5.11.16 Short-circuit brakefunctionat PM motor start ... ... .. . . . 227
51117 BUilt-in PLC . 227

6 Eaton Electric General Inverters DF1 Series UMXXXXXXXXE February 2020 www.eaton.com



Contents

5.12 Speed and torque control parameter group 11 . . . ... .. ... . ... 229
B5.12.1 Control paramieter. . . .. 231
B.12.2 PM moOtor Setting . . . .. 232
5.12.3Torque control parameter . . .. .. 233
D124 Torque limMit . . .o 234
5.12.5The second motor control parameter. . . ... ... 235
5.12.6 The second PM motor Setting . . . ... oottt 236
5.12.7 PM motor speed estimation observer parameters .. .......... .. ... 236
5.12.8 PM Motor current loop controller parameters . . . ... ... . 237
5.13 Position control parameter 12 . .. ... ... . i e 238
B3, T HOMING MOE. . . . 240
5.13.2 Position control parameter . . .. .. ... 243
BB ZEr0 SEIVO . oot 245
5.13.4 Single point positioning fUNCLION . . . ... . .. 245
5.13.5 Position command . . . . ... 246
5.14 Special adjustment parameter group 13 ... ... ... i e e 248
5.14.1 Slip compensationV/F . . . .. 249
5.14.2 Modulation coefficient . . .. ... . 249
5.14.3 Vibration inhibition . . . ... 249
5.15 Tension control parameter group 14 . . ... .. ... it e 250
5.15.1 Tension control mode selection . .. ... ... . . 252
B.1B.2TeNSiON SEHING . . . . oo 253
5.16.3 Curling radius calculation . . .. ... . .. 2564
B5.15.4 Line speed iNPUL. . . ..o 256
5.15.5 Tension COMPENSAtION . . . . . . 257
5.15.6 Material supply interrupt detection . .. ... .. . . . 257
B5.15.7 Pre-drive CONtrol . . . ..o 258
5.16.8 Constant line speed MoOde . . . ... ... 259
5.15.9Tension closed-loop limiter . . . ... . 260
5.16 User parameter group 15 . . ... ... it i it it it e 261
B.16.1 User registered parameter. . ... . 262
6. APPENDIX
6.1 Appendix TAlarm code list. . . ... ... . i i it i et e e e e e 264
6.2 Appendix 2Warning Code list . . ... .. ... . e 269
6.3 Appendix 3Troubles and solutions 0. .. ... ...ttt ittt ittt ae s 270
6.4 Appendix 4 Optional equipment . ... .. ... i it i et ittt i e e e 271
6.4.1 Communication Card . ... ... ... ... 271
B.4.2 1/ card. . .. 275
B.4.3 PG Card. . ..o 277
B.4.4 Parameter UNit . . ... .. 280
6.4.5 Data transmission liNe . . . .. .. 282
6.4.6 Snap MoOUNtING Kit . . ... 282
6.4.7 BKU brake Unit. . ... 283

Eaton Electric General Inverters DF1 Series UMXXXXXXXXE February 2020 www.eaton.com 7



1. Manual Guide

1. Manual Guide

1.1 Safety instructions

Thank you for choosing Eaton inverters of DF1 series. This instruction introduces how to correctly use this inverter.
Before using this inverter, always carefully read this User Manual and moreover, please understand the safety instruc-
tions.

Safety Instructions

¢ Installation, operation, maintenance and inspection must be performed by qualified personnel.
¢ In this instruction, the safety instruction levels are classified into “Warning” and “Caution”.
A Warning: Incorrect handling may cause hazardous conditions, resulting in death or severe injury.

A Caution: Incorrect handling may cause hazardous conditions, resulting in medium or slight injury, or may
cause only material damage.

A Warning

¢ \While the inverter power is ON, do not open the front cover or the wiring cover. Do not run the inverter with the
front cover or the wiring cover removed. Otherwise you may access the exposed high voltage terminals or the
charging part of the circuitry and get an electric shock.

e |t is crucial to turn off the motor drive power before any wiring installation or inspection is made. Before the inverter
CHARGE light is OFF, which indicates that there is still high voltage in it, please do not touch the internal circuit and
components. Operation must be made after measuring the voltage which is less than 24 VDC between +/P and -/N
and with avometer.

e The inverter must be connected to the ground properly.
e Do not operate or touch the radiator or handle the cables with wet hands. Otherwise you may get an electric shock.

¢ Do not change the cooling fan while power is ON. It is dangerous to change the cooling fan while power is ON.

A Caution

e The voltage applied to each terminal must be the ones specified in the Instruction Manual. Otherwise burst, dam-
age, etc. may occur.

¢ Do not conduct a pressure test on the components inside the inverter, for semiconductor of the inverter is easily to
be broke down and damaged by high voltage.

e \While power is ON or for some time after powerOFF, do not touch the inverter as it will be extremely hot. Touching
these devices may cause a burn.

e The cables must be connected to the correct terminals. Otherwise burst, damage, etc. may occur.
e The polarity (+ and -) must be correct. Otherwise burst, damage, etc. may occur.

e |nverter must be installed on a nonflammable wall without holes (so that nobody touches the inverter heatsink on
the rear side, etc.). Mounting it to or near flammable material may cause a fire.

e |f the inverter has become faulty, the inverter power must be switched OFF A continuous flow of large current may
cause a fire.

¢ Do not connect a resistor directly to the DC terminals +/P and -/N. Doing so could cause a fire.
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1. Manual Guide

1.2 Definitions of terminologies

Output frequency, target frequency, steady output frequency
e The actual output current frequency of the inverter is called “output frequency.”

e The frequency set by user (viaparameter unit, multi-speed terminals, voltage signal, and current signal or communica-
tion settings) is called “target frequency.”

e When the motor starts running, the output frequency of the inverter will gradually accelerate to the target frequency
before it finally runs steadily at the target frequency. This output frequency is called “stead output frequency.”

Parameter settings

e Detail explanation on parameter settings are provided in Chapter 5.For users who are not familiar with these settings,
arbitrary adjustment of the parameter may result in abnormal operations.All parameters can be reset to their default
values by the parameter of 00-02. For setting procedures of this parameter, please refer to 00-02 in Section 5.1.2.

The “operation mode” and “working mode” of the parameter unit

e The operating mode determines the reference source for the target frequency and the signal source for starting. A
total of nine operating modes are provided in each Eaton inverter. Please refer to Section 4.3 for details.

e The parameter unit is used mainly for monitoring the numeric values, setting parameters and target frequency. There
are a total of five working modes on the Eaton parameter unit. Please refer to Section 4.2 for details.

The difference between “terminal name” and “function name”:

¢ Printed letters can be found near the terminals of either the control board or the main board. They are used to distin-
guish each terminal and care called “terminal name.”

e For “multi-function control terminal” and “multi-function output terminal,” besides the terminal name, it is also neces-
sary to define the “function name.” The function name indicates the actual functions of the terminal.

e \When explaining the function for a terminal, the name used is its “function name”

The difference between “on” and “turn on”:
e \When explaining the function for the “multi-function control terminal’ two words “on” and “turn on” are often used.

e The word “on” is used to indicate that the external switch of the terminal is in close state, and thus it belongs to the
description of the state.

e The word “turn on” is used to describe the action that the external switch of the terminal is shut from the open state
to the close state, and thus belongs to the description of action. Similarly, the words “off” and “turn off” belong to the
above-mentioned states and actions.
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2. Delivery Check

2. Delivery Check

Each DF1-TYPE inverter has been checked thoroughly before delivery, and is carefully packed to prevent any mechanical
damage. Please check for the following when opening the package.

e Checking out whether the product was damaged during transportation.

e Whether the model of inverter coincide with what is shown on the package.

2.1 Type instruction

DF1 - 34 4D2 FB - C20C

T Tt \

Series Voltage level Current level Accessories Protection level
DF1 -32; 3AC 200~240V 3AC 200-240V 3AC 380-480V FB: with interal RF filter, | C20C
-34. 3AC 380~480V 8D0: 1.5kW 120, 30kW 4D2: 1.5kW 110: B5kW with brake chopper C: Coated PCB
011: 2.2kw 145, 37kW 6D0: 2.2kwW 150: 75kW FN: with internal RFl filter, | 20: IP20
017. 3.7kW 170 45kW 9D0: 3.7kW 180: 90kW without brake chopper C: with keypad
025: 5.5kW 215, 55kW 012: 5.5kW 220: 110kW
033: 7.5kw 288: 75kW 017: 7.5kW 260: 132kW
049. 11kW 346. 90kW 024: 11kW 310: 160kW
065 15kW 432, 110kW 032: 15kW 425: 220kW
075. 185kW  506. 132kW 038: 18.5kW 480: 250kW
090 22kwW 045: 22kW 620: 315kW
060: 30kW 683: 355kW
073: 37kW
091: 45kW
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3. Inverter Introduction

3.1 General specification

3. Inverter Introduction

Control method

SVPWM control, V/F control, close-loop V/F control (VF+PG), general flux vector control, sensorless
vector control (SVC), close-loop vector control (FOC+PG), torque control (TQC+PG)

Output frequency range

0~650.00Hz

Digital setting

The resolution is 0.01Hz

Frequency set-

ting resolution )
Analog setting

0.01Hz/60Hz (terminal Al1: -10 ~ +10V / 13bit)

0.015Hz/60Hz (terminal Al1: 0 ~ +10V / 12bit; terminal Al2: 0~10V, 4-20mA / 12bit)
0.03Hz/60Hz (terminal Al1, Al2; 0 ~ 5V / 11hit)

0.06Hz/60Hz (terminal Al3: 0~10V, 4-20mA / 10bit)

0.12Hz/60Hz (terminal Al3: 0 ~ 5V / 9hit)

Qutput Digital setting Maximum target frequency +0.01%
frequency ac-
curacy Analog setting Maximum target frequency +0.1%

Speed control range

IM: WhenSVC, 1:200; when FOC+PG, 1:1000;
PM: When SVC,1:20; when FOC+PG, 1:1000

Start torque

150% 0.3Hz (SVC),180% OHz (FOC+PG)

V//Fcharacteristics

Constant torque curve, variable torque curve, five-point curve, VF separation

Acceleration / deceleration curve char-
acteristics

Linear acceleration / deceleration curve, S pattern acceleration / deceleration curve 1 & 2 & 3

Drive motor

Induction motor (IM), permanent magnet motor (SPM, IPM)

Stalling protection

The stalling protection level can be set to 0~400% (06-01(P22)). The default value is 150%

Target frequency setting

Parameter unit setting, DC 0~5V/10V signal, DC -10~+10V signal, DC 4~20 mA signal, multiple speed
stage level setting, communication setting, DIH setting

PID control

Please refer to 08-00~08-01 / 08-04~08-14 / P.170~P.182 in chapter 4

Built-in simple PLC

Supports 21 basic instructions and 14 application instructions, including PC editing software

Operation monitoring
Operation

Output frequency, output current, output voltage, PN voltage, output torque, electronic thermal
accumulation rate, temperature rising accumulation rate, output power, Analog value input signal,
digital input and output terminal status. . .; alarm history 12 groups at most, the last group of alarm
message is recorded

Panel

LED indication lamp
(10)

Forward rotation indication lamp, reverse rotation indication lamp, frequency monitoring indication
lamp, voltage monitoring indication lamp, current monitoring indication lamp, NET indication lamp, PU-
controlindication lamp, EXT indication lamp, PLC indication lamp and MON monitoring indication lamp

Communication function

RS-485 communication, can select Eaton/Modbus communication protocol, communication speed-
38400bps or below, built-in CanOpenprotocol (DF1-DXF-NET-CAN expanded board can be optional),
double RJ-45 connectors (the connector can also be connected to parameter unit)

Protection mechanism /
alarm function

Output short circuit protection, Over-current protection, over-voltage protection, under-voltage protec-
tion, motor over-heat protection (06-00(P.9)), IGBT module over-heat protection, communication abnor-
mality protection, PTC temperature protection etc, electrolytic capacitor overheat, input and output
phase failure, to-earth (ground) leakage currents protection, circuit error detection...
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3. Inverter Introduction

Environment

Ambient temperature

Over load: -10 ~ +50°C (non-freezing), Light load: -10 ~ +40°C (non-freezing)

Ambient humidity

Below 90% Rh (non-condensing)

Storage temperature

-20 ~ +65°C

Surrounding environ-

Indoor, no corrosive gas, no flammable gas, no flammable powder

ment

Altitude below 3000 meters, when altitude is above 1,000m, derate the rated current 2% per 100m.
Note 1: according to the safety of CE certification to meet specification EN61800-5-1, this series of

Altitude frequency converter, using at an altitude of less than 3000m, can be installed under the environment
that could satisfy the requirement of the overvoltage level I, while usingat an altitude of less than
2000m, can be installed in conditions that could satisfy the requirement of overvoltage level Ill worse
environment

Vibration Vibration below 5.9m/s? (0.6G)

Grade of protection

Frame 1,2, 3, 1P20 / NEMA TYPE 1, Frame 4 and above IP00 / UL OPEN TYPE (IP20 option can be selected)

The degree of environ-

mental pollution 2
Class of protection Class |
International certification CE

12
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3. Inverter Introduction

3.2 Appearance and dimensions

3.2.1 Frame 1
W
D
W1
2 D1
|9 ) _J [ ] j
S z::::::::::
[Ilststulaizlstslsis|s]s
uooul
JoouuL
o @ o 7ﬂ
.@. &
Unit:mm
Model W W1 H H1 D D1 $1 S2

DF1-344D2FB-C20C
DF1-346D0FB-C20C
DF1-349D0FB-C20C
DF1-34012FB-C20C
DF1-34017FB-C20C 130.0 116.0 250.0 236.0 170.0 51.3 6.2 6.2
DF1-328D0FB-C20C
DF1-32011FB-C20C
DF1-32017FB-C20C
DF1-32025FB-C20C
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3. Inverter Introduction

3.2.2 Frame 2
W1
| e D1
5
. (1~ I
s T o o [ i ] N 7
ez
([A )]
%
(&][v]) E
([reo [ o T
e -
O o—1—1 Lt
Unit:mm
Model W W1 H H1 D D1 $1 S2
DF1-344D2FB-C20C
DF1-346D0FB-C20C
DF1-349D0FB-C20C
DF1-34012FB-C20C
DF1-34017FB-C20C 190.0 173.0 320.0 303.0 190.0 80.5 8.5 8.5

DF1-328D0FB-C20C

DF1-32011FB-C20C

DF1-32017FB-C20C

DF1-32025FB-C20C
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3. Inverter Introduction

3.2.3 Frame 3

I

H1
H

Unit:mm

Model W Wi1 H H1 D D1 S1 S2
DF1-34045FB-C20C
DF1-34060FB-C20C
DF1-34073FB-C20C 250.0 231.0 400.0 381.0 210.0 89.5 8.5 8.5
DF1-32075FB-C20C
DF1-32090FB-C20C
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3. Inverter Introduction

3.2.4 Frame 4
[ S o0
N O] O]
O
- Q0000000 RRRERRR0000000
0000000ABANRER00ODO0ON
= |J00D00ARARNERER000000) «
Model ' W1 H H1 D D1 S1 Suzmtmm

DF1-34091FN-C20C

DF1-34110FN-C20C

DF1-34150FN-C20C

DF1-34180FN-C20C 330.0 245.0 550.0 525.0 275.0 1375 11.0 11.0

DF1-32120FN-C20C

DF1-32145FN-C20C

DF1-32170FN-C20C
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3. Inverter Introduction

3.2.5 Frame 5
w D
‘ W1 ‘ D1
[ 6 1] O] ©
[ n O] O]
2 SRR
MDDDH]UHQQQDDMDDQQQEDWDDD@
H]HDBUHJUHMHHDHHEDUWDUHUMH[MBB[HDUUHH
= ([JU00008R000000RRE000
Unit:mm
Model w W1 H H1 D D1 S1 $2
DF1-34220FN-C20C
DF1-34260FN-C20C
DF1-32215EN-C20C 370.0 295.0 589.0 560.0 300.0 137.5 11.0 11.0
DF1-32288FN-C20C

Eaton Electric General Inverters DF1 Series UMXXXXXXXXE February 2020 www.eaton.com
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3. Inverter Introduction

3.2.6 Frame 6
—— D
| S D1
M s (] (o]
@ * ==
==
g y—
L y— y—
o o— y—
==
==
o=
N j—
oo y—
==
—_ =
u— e —
— =
L y— y—
==
= —
H y—
— =
==
3 ==
==
op— y—
foy— y—
oy —
==
—
o— y—
N . ==
n T s 2]
23
b :H\";"H'll
G z = oA ’D\—ss
qoannnRERINMUNGEECOne
o (NN | 100 DO B
- IR L N e W D N
Unit:mm
Model W W1 H H1 D D1 S1 S2 S3
DF1-34310FN-C20C
420.0 330.0 800.0 770.0 300.0 145.5 13.0 25.0 13.0
DF1-32346FN-C20C
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3. Inverter Introduction

3.2.7 Frame 7
W D
W1 W1 D1
\ \ $7]
O O O (O] (O
l® g
e ams e
® ® T
o —
|
@ @ I
N - O O
2
%:,%E e lm = e e
e S
e R
25 [
Unit:mm
Model W W1 H H1 D D1 S1 S2 S3
DF1-34340FN-C20C
DF1-34425FN-C20C
DF1-34480FN-C20C 500.0 180.0 870.0 850.0 360.0 150.0 13.0 25.0 13.0
DF1-34530FN-C20C ' ’ ’ ' ) ’ ’ ’ )
DF1-32432FN-C20C
DF1-32506FN-C20C
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3. Inverter Introduction

3.2.8 Frame 8
W D
| W1 ‘ W1 1 D1
O O % (O] (O
®
e naamamaaaaay
® ® T
I T
[
@ @ il
n = O] O
S2)
———
Tn%n §==i|§==q H==N||§==U/|§==N
ettt
e el %0
i ——— | 52 S3
Unit:mm
Model W W1 H H1 D D1 S1 S2 S3
DF1-34340FN-C20C
DF1-34425FN-C20C
DF1-34480FN-C20C 500.0 180.0 870.0 850.0 360.0 150.0 13.0 25.0 13.0
DF1-34530FN-C20C ' ’ ’ ' ) ’ ’ ’ )
DF1-32432FN-C20C
DF1-32506FN-C20C
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3. Inverter Introduction

3.3 Installation and wiring

3.3.1 Transportation
Take the pedestal when carrying and don't only take the cover or any part of the inverter, otherwise it may drop down.

3.3.2 Stockpile

Keep this product in the packaging before installation and when not in use. To change the frequency that meets the man-
ufacturer’s warranty and maintenance conditions, please pay attention to the following regarding storage:

1. Must be placed in dry and without dirt place.

2. The environment temperature for storage position must range from -20°C to +65°C.

3. The relative humidity for storage position must range from 0% to 95%, and no condensation.
4. Avoid storing in the environment which contains corrosion gas or liquid.

5. It had better be packed properly and kept on shelf or table.

Note: 1. Even if the humidity meets the standard requirements, icing and condensation can also occurwhen the temperature changes
rapidly. And the place should avoid.

2. Don't place it on the ground, and it should be placed on appropriate shelf. If in the bad surroundings, the desiccant should be
placed in the packaging bag.

3. If the custody period is more than 3 months, the ambient temperature should not be higher than 30°C. It is to consider that
the character will easily degrade in high temperature when the electrolytic capacitors are deposited without electricity.

4. If the inverter is installed in device or control board when not in use (especially in construction site or the humid and dusty
place), the inverter should be removed and put in suitable environment according with the above storage conditions.

5. If the electrolytic capacitors are long-term no electricity, the character will degrade. Do not place it in the state of no electric-
ity for more than one year.

3.3.3 Installation notice
e Before installating, please confirm whether meet the conditions listed in the table below:

Heavy load: -10 ~ +50°C (non-freezing), Light load: -10 ~ +40°C (non-freezing), please refer to 3.4.5 Class of protec-

Ambient temperature tion and operation temperature for details

Ambient humidity Under 90% RH (non condensing)

Storage temperature | -20 ~ +65°C

Surrounding environ-

ment Indoor, no corrosive gas, no flammable gas, no flammable powder

Altitude below 3000 meters,when altitude is above 1,000 m, derate the rated current 2% per 100m.

Note 1: according to the safety of CE certification to meet specification EN61800-5-1, this series of frequency
Altitude converter, using at an altitude of less than 3000m, can be installed under the environment that could satisfy the
requirement of the overvoltage level Il, while usingat an altitude of less than 2000m, can be installed in conditions
that could satisfy the requirement of overvoltage level lIl worse environment

Vibration Vibration below 5.9m/s? (0.6G)

Grade of protection Frame 1, 2, 3, IP20 / NEMA TYPE 1, Frame4 and above IP00 / UL OPEN TYPE (IP20 option can be selected)

The degree of environmen-

tal pollution 2

Class of protection Class |
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3. Inverter Introduction

e Please ensure vertical arrangement to keep the cooling effect:

(a) Vertical arrangement (b) Horizontal arrangement (c) Level arrangement

e Please comply with installation conditions shown below to ensure enough ventilation space and wiring space for
inverter cooling:

Arrangement of single or paralleling inverter:

Size Frame 1 Frame 23 Frame 4 8
A 50 50 100
B 10 50 100
C 100 100 200
D 10 50 100
E 10 50 50
F Ventilation direction

Arrangement of multiple inverters:

Inverter Inverter Inverter Inverter
| cuide | | cuide | Guide
Inverter Inverter
Enclosure Enclosure L
(a) Horizontal arrangement (b) Vertical arrangement

Note: 1. When mounting inverters of different sizes in parallel, please align the clearance above each inverter to install, which is easy to
change the cooling fan.

2. When it is inevitable to arrange inverters vertically to minimize space, take such measures as to provide guides since heat
from the bottom inverters can increase the temperatures in the top inverters, causing inverter failures.
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3. Inverter Introduction

3.3.4 EMC installation instructions

Just as other electrical and electronic equipments, an inverter is the source of electromagnetic interference and an
electromagnetic receiver when working with a power system. The amount of electromagnetic interference and noise is
determined by the working principles of an inverter. In order to guarantee the inverter working reliably in the electromag-
netic environment, it must have a certain ability of anti-electromagnetic interference in design. In order to make the drive
system work normally, please meet the following several aspects requirements in installation:

e Field wiring

Power line supply electric independently from power transformer, five or four core line are generally used, null line and
ground sharing a single line is forbidden.

Commonly signal wire (weak) and power wire (heavy) are in control cabinet, for the inverter, power wire is divided

into input line and output line. Signal wire is easily interfered by power wire, so that causing the misoperation of the
device. When wiring, signal wire and power wire should be distributed in different areas, parallel lines and interlaced
lines are forbidden at close range(within 20cm), and especially don't bundle up the two lines. If the signal cables must
pass via the power lines, the two should keep 90 degree Angle. Interlace lines and banding together is also forbidden
for the input and output line of power wire, especially on the occasions which noise filter is installed. It will cause the
coupling of electromagnetic noise via the distributed capacitance of the input and output lines, thus the noise filter will
out of action.

Generally a control cabinet has different electric equipments such as inverter, filter, PLC, measurement instrument,
their ability of emitting and bearing electromagnetic noise are diverse from each other, and this requires classifying
these equipments. The classification can be divided into strong noise equipment and noise sensitive equipment, Install
the similar equipments in the same area and, and keep a distance more than 20cm among inhomogeneous equip-
ments.

¢ |nput noise filter, input and output magnet ring (Zero phase reactor)

Adding noise filter to the input terminal, the inverter will be isolated from the other equipments, and its ability of con-
duction and radiation will be reduced effectively. The better EMI suppression effect will be obtained by installing the
input reactor recommended by this manual. By adding winding ferrite bead to the input and output terminal and coor
dinating with internal filter, the inverters will have a better effect.

¢ Shielding

Good shielding and grounding can greatly reduce the interference of inverter, and can improve the anti-interference
ability of the inverter. Sealing off the inverter with the good conductive sheet metal and connecting the sheet metal

to ground, the radiation interference will be reduced effectively. To reduce the interference of inverter and improve the
anti-interference ability, cable with shielding layer should be used in input and output and the both ends of it should be
connected to ground. Shielding cable is suggested to be used in control connecting and communication connecting

of the inverter external terminals under bad electromagnetic environment. Generally, the both ends of shielding layer
should be connected to the control /communication ground, and they can also be connected to ground.

¢ Grounding

The inverter must be connected to the ground safely and reliably. Grounding is not only for equipment and personal
safety, but also the simplest, the most efficient and the lowest cost method to solving the EMC problem, so it should
be prioritized. Please refer to the section of 3.4 Terminal wiring”

e Carrier wave

The leakage current contains the leakage current from line to line or over the ground. It depends on the size of the
distributed capacitance when wiring and the carrier frequency of the frequency. The higher the carrier frequency, the
longer the motor cable, and the larger the cable cross-sectional area is, the larger the leakage current is. Reducing
the carrier frequency can effectively reduce the leakage current. When the motor line is long (50m above), the output
side should be installed with ac reactor or sine wave filter, when the motor line is longer, a reactor should be installed
every other distance. At the same time, reducing carrier frequency can effectively reduce the conduction and radiation
interference.
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3. Inverter Introduction

3.4 Terminal wire arrangement

@ Main circuit terminals
O Control circuit terminals

NFB/MCCB MC
6 To—————
ggxrz:::?ym*m = r;:e.;:c.tor
7m7“7 gL Note 2
s

Main circuit

Control circuit

| Control input signals 24V i‘@‘
(No voltage input algwed) N A MEp.
T I SW5
— 1 Run forward A STF
° | | Run reverse w{ \‘w ! Relay output
JE— [ I
—0 — HOSTR 1
— | | Aamclear | | IRgs __|
525 i \} Multi-speed 1 P MO F VDC30V
— Mult-speed 2 W VAC230V
55 Multi-speed 3 M2
— Mult-speed4 | |
5 = s = M3
5oL | MutspeedS | | lwg  VDC30V
— ‘\‘ ‘; Multi-speed 6 ‘l '( M5 Cc2 =/ VAC230V
— | High speed pulse input |
& o FIReCp P —ofD! O Multi-function output
101 N
{ ] o
Analog signal input / output +10V F:f 502 2
//777777777777777\\ +1O ry 1
1KQ 2W and above o - { ‘ SEI I ety
VR 1 -10~10v I 2 ] > T
= le2mao-ov | [5 B \
T T Ansg\m OPEN 8:
1 4-20mA/0~10V 1 4 w2oma| 1 3 RJ-45 Connector
| IR 3 for communication
AL
5 8 1 RS485
-0V E 1,2,3,6:Retain  Communication
Analog meter ] b -10 irw@ov ggi
- DA+
e 0 10¢ et oML i m 7:45V
0 20m4) | IAMZ o 1—=38 8:GND
ooy 1
CTTTTTT T @ 0-20mA
SW4
’—O—O Sl SLOT 1 Communication expansion board
ISC SLOT 2 PG /10 expansion board

' | SLOT 3 10 expansion board

Note: 1. R1, S1 terminal is only 4 ~ 8 framework.
2. RFI filter Settings.
3. The brake resistor connection approach between +/P and PR is for Frame 1, 2 and 3 only.
4.The DC resistor between +/P and P1 is optional. Please short +/P and P1 when AC resistor is not used.
5.When adding DC reactors, please remove the short circuit piece between P1 and +/P
6. Please refer to the Section 5.3.9 for wiring of DOH.
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3.4.1 Maincircuit Terminals

e Description

3. Inverter Introduction

Terminal symbol

Description

R/L1-S/L2-T/L3

Connect to the commercial power supply

U/T1-V/T2-W/T3

Connect to the three-phase squirrel-cage motor

(+/P)-P1 Add to the DC reactor.
(+/P)-PR Connect to the brake resistor. (Note 1, 2)
(+/P)-(-/N) Connect to the brake unit. (Note 3)

S

Connect the enclosure of the inverter to ground. / For 440V series, special type of grounding shall be ad-
opted. (Note 4)

Note: 1. For DF1 series of inverters, brake resistor is not included.

2. For information related to regenerative voltage, please refer to 06-05 and 06-06 in Secdtion 5.7.3.

3. 4+/P and -/N are the positive and negative terminals of the internal DC voltage of the inverter. In order to strengthen the brak-
ing capacity during deceleration, it is suggested to purchase the optional “brake unit” which is mounted between the terminals
+/P and -/N. The “brake unit” can effectively dissipate the feedback energy from the motor to the inverter when decelerating.

4. In case there is any problem on purchasing the “brake unit,” please feel free to contact us.

e Terminal layout of the main circuit terminals

Frame 1

RIL1|S/L2|T/L3
. POWER

W\ v <IN | PR urrtvirz|wrts

=0TOR

= m

FIL
L

| p——1
Ll | oRARGE

SIS

I |

s i
POWER

I 1
HARGEQ | U/TL VT2 |[W/T3|
PL | +/P| -/N ] PR &QT@LL

Frame 4/5/6

P1 | P~
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3. Inverter Introduction

Frame 7
POWER MOTOR
C RAT | sa2 | tas | | wmi | w2 | ow/rs |
AN AN AN
Frame 8
POWER MOTOR
| R | snz2 | was | | wTt | w2 | w/Ts |
AN AN JAN
¢ DC reactorconnection P P1 +/P| P1
p—

reémove| DC reactor

¢ Brake unit connection

+P | -/N
Break Break
uint resistance

Note: Frame 4, 5, 6, 7 and 8 corresponded inverters have no built-in brake unit. Brake units and brake resistors can be selected for
use. The built-in brake unit of Frame 1,2 and 3 corresponded inverters can have brake resistors.

e Brake unit connection
+/P

N

Break resister

Note: [t is only suitable for frame 1, 2 and 3 corresponded inverters.
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3.4.2 Main circuit wiring and terminal specificatio

3. Inverter Introduction

Recommended(\llnv:'rlizn)g EucCHchton Recommended wiring specification (AWG)
Terminal Tighten-
Inverter model screw ing torque Ground- .
specifications | (Kgtem) | psT | UVW | +/PP1 ing RST | UVW | «ppy | Grounding
Cable Cable
DF1-328D0FB-C20C 25 2.5 25 2.5 14 14 14 14
DF1-32011FB-C20C 4 4 4 4 12 12 12 12
DF1-32017FB-C20C 6 6 6 6 10 10 10 10
DF1-32025FB-C20C 10 10 10 10 8 8 8 8
DF1-344D2FB-C20C M4 12~15 25 2.5 25 2.5 14 14 14 14
DF1-346D0FB-C20C 25 2.5 25 2.5 14 14 14 14
DF1-349D0FB-C20C 25 2.5 25 2.5 14 14 14 14
DF1-34012FB-C20C 6 6 6 6 10 10 10 10
DF1-34017FB-C20CAI2 6 6 6 6 10 10 10 10
DF1-32033FB-C20CAI2 10 10 10 10 8 8 8 8
DF1-32049FB-C20C 16 16 16 16 6 6 6 6
DF1-32065FB-C20C 25 25 25 16 4 4 4 4
DF1-34024FB-C20C Mo 2 6 6 6 6 10 10 10 10
DF1-34032FB-C20C 10 10 10 10 8 8 8 8
DF1-34038FB-C20C 16 16 16 16 6 6 6 6
DF1-32075FB-C20C 35 35 35 16 2 2 2 4
DF1-32090FB-C20C 50 50 50 25 1/0 1/0 1/0 2
DF1-34045FB-C20C M6 40~60 25 25 25 16 4 4 4
DF1-34060FB-C20C 25 25 25 16 4 4 4 4
DF1-34073FB-C20C 35 35 35 35 2 2 2 4
DF1-32120FN-C20C 70 70 70 35 3/0 3/0 3/0 2
DF1-32145FN-C20C 95 95 95 50 4/0 4/0 4/0 1/0
DF1-32170FN-C20C 120 120 120 70 250 250 250 3/0
DF1-34091FN-C20C M8 90~110 70 70 70 35 3/0 3/0 3/0 1/0
DF1-34110FN-C20C 70 70 70 35 3/0 3/0 3/0 2
DF1-34150FN-C20CAI2 95 95 95 50 4/0 4/0 4/0 1/0
DF1-34180FN-C20C 120 120 120 70 250 250 250 3/0
DF1-32215FN-C20C 120 120 120 70 250 250 250 3/0
DF1-32288FN-C20CAI2 185 185 185 95 500 500 500 4/0
DF1-34220FN-C20C V10 180.230 120 120 120 70 250 250 250 3/0
DF1-34260FN-C20C 185 185 185 95 500 500 500 3/0
DF1-32346FN-C20C 95x2P 95x2P | 95x2P 95 4/0x2P 4/0x2P 4/0x2P 4/0
DF1-34310FN-C20C 95x2P 95x2P | 95x2P 95 4/0x2P 4/0x2P 4/0x2P 4/0
DF1-34340FN-C20C 240 240 240 120 4/0x2P 4/0x2P 4/0x2P 4/0
DF1-34425FN-C20C 120x2P 120x2P | 120x2P 120 250x2P 250x2P 250x2P 250
DF1-32432FN-C20C 120x2P 120x2P | 120x2P 120 250x2P 250x2P 250x2P 250
DF1-34480FN-C20C 120x2P 120x2P | 120x2P 120 250x2P 250x2P 250x2P 250
M12 320~400
DF1-32506FN-C20C 120x2P 120x2P | 120x2P 120 250x2P 250x2P 250x2P 250
DF1-34530FN-C20C 150x2P | 150x2P | 150x2P 150 300x2P 300x2P 300x2P 300
DF1-34620FN-C20C 150x2P | 150x2P | 150x2P 150 300x2P 300x2P 300x2P 300
DF1-34683FN-C20C 95x4P 95x4P | 95x4P 95x2P 4/0x4pP 4/0x4P 4/0x4P 4/0
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3. Inverter Introduction

Note: 1. Don't directly connect power input line with motor terminals (U/T1) - (V/T2) - (W/T3) of the converter, otherwise will cause the
damage of the inverter.

2. Don't add into the phase capacitor, surge absorber and electromagnetic contactor on the output of the inverter.

Electromagnetic

Inverter contactor
u/m { | /
V/T2 \ Motor
W/T3 [
1 Phase
: S: capacitor

3. Do not use the power of the online “electromagnetic contactor” or “no fuse switch” to start and stop the motor.
4. Please do implement chassis grounding of the inverter and motor, avoiding electric shock.

5. If the distance between the inverter and motor is longer, please use thick wires, make sure wire pressure dropping under 2V
(wire length below 500 meters).

6. The connection of the power supply side and load side use “insulation sleeve crimping terminal”

7. After terminal power outage, in a short time, high voltage still exist betwwen (+/P) and (-/N). Within 10 minutes, do not touch
terminals, in order to avoid electric shock.

3.4.3 Ground

For safety and to reduce noise, the grounding terminal of the inverter must be well grounded. To avoid electric shocks
and fire accident, external metal wire of electrical equipment should be short and thick, and should be connected to
special grounding terminals of an inverter. If several inverters are placed together, all inverters must be connected to the
common ground. Please refer to the following diagrams and ensure that no circuit is formed between grounding
terminals.

Q Q )¢

Best Average Poor
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3. Inverter Introduction

3.4.4 RF filter

The invertersof DF1 seriesare equipped with built-in RFI filters.These filters are effective in reducing electromagnetic
interference.

e Frame 1/2/3

]

<

000000 <

[ ]

o

- -
R fe

o

T

[00000600060000600 5 00|0
e

5566566660655 00 555

@ e leoe [

M\bﬁjﬂ ‘\’EP’%@

U/TL[V/T2 |W/T3
MOTOR @

DIEE
®)

RIS/ [T/8 e PN PR

RS2 N LPR Uizl
POWER
I — 1.9 2 -
SORGES :
Frame 1 Frame 2

RFI filter ON: screws fastened tightly(default status)

RFI filter OFF: screws loosened
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3. Inverter Introduction

e Frame 4/5/6/7/8

Note:

30

TT T

g 2"
TV TG gey

RFI filter switch state

ON
(DEFAULT) /@ @

1. Do not cut off the RFI filter state after applying power to the inverter. Please make sure that the main power has been

(e fa fa fepe )

<<

N

P o
e fa ity

RFT FILTER
ON/OFF CONNECTOR

T T,

switched off before cutting of RFI filter state.
2. Electic conductivity of the capacitor will be cut off by cutting off the RFI filter. Moreover, the electromagnetic capacitance of

the inverter will be reduced by cutting of the RFI filter.

3. Do not switch off the RFI filter state when the main power is a grounded power system. To prevent machine damage, the
RFI filter shall be cut off if the inverter is installed on an ungrounded power system, a high resistance-grounded (over 30 ohms)

power system, or a corner grounded TN system.

4.The RFI filter cannot be cut off when performing the Hi-pot tests.
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3. Inverter Introduction

3.4.5 DC bus power supply
e Qperation specification for Frame 4~8

1.The factory default state of separate power supply is OFF(as the following diagram setting),the internal AC contactor of
the inverter is driven by R/L1,S/L2,T/L3 power supply.

ON  OFF

2. When the inverteris driven by DC bus power supply(+/P-/N), the state of separate power supply should be set toON(as
the following diagram setting), meanwhile, input 220Vac(220V model)/440Vac(440V model) to the terminal R1, S1. When
the inverter DC is power on,[no input 220Vac(220V model)/440Vac(440V model) to terminal R1, S1], the digital parameter
unit display the error code”rAE"

3. When as common DC bus(continuous power supply to terminal R/L1,S/L2,T/L3), separate power supply should be
maintained the factory default state OFF.

* NOTE

Common DC bus application for driver power valuesare the same. If common DC bus application for different driver
power valuesis demanded, please call us.

SEPARATE POWER SUPPLY
’ OFF
HU (DEFAULT)

ON

e To support a variety of dc power supply, suitable for uninterrupted power supply (UPS/EPS), dc bus power supply and
other occasions.

RIL1 um

SiL2 T2 @
) WIT3®
NFBNOSB ACReactor  Power Converter || L
Power iF R 1 [ L, L
input i I X . ° j
3AC —0 To————o/N—o—om3 N " |
RILT ume
SiL2 V26 @
I3 w3
+——OR1
t—os1 =
P (=]
- N
RILT uTte
siL2 ViT2 @
\(K] W3
L—oR1
—ost =
<
—o-N 1
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3. Inverter Introduction

3.4.6 Control circuit
e Control terminal name

Terminal type Tc:‘r;ni::;al Function instructions Terminal specifications
DI1
DI2
DI3
DI4 Input impedance: 4.7kQ
o 0I5 ) . ) Action current: 5mA(24VDC)
SW|t_Ch signal Thqre are totqlly 10 multi-function control terminals, Voltage range: 10~28VDC
input DI6 which can switch mode of SINK/SOURCE Maximum frequency: 1kHz
DI7
DI8
DI9
DIH Maximum frequency: 100kHz
10 +10.5£0.5V Maximum current: 10mA
-10 -10.5£0.5V Maximum current: 10mA
A”a'i?]%jt'gna' Al | -10-10v/0-10V Input impedance: 10kQ
Al2 i ; i i i
4-20mA/0~10V When current is |_nput |_nt0, the |_nput |_mpedance is 235Q
Al3 When voltage is input into, the input impedance is 24kQ
R10
gl Maxi ltage: 30VDC or 250VAC
RIM | Multi-function relay output terminals. MZQEEQ ZS;Z?}?_' 30VDC orz50
Relay output - A-C is the normally open contact, B-C is the normally Resistor load 5A NO/3A NC
closed contact, C is common terminal. Inductance load 2A NO/1.2A NC (cos®=0.4)
R2C
R2M
Open collector D01 . . . Maximum voltage: 48VDC
output 002 Multi-function open collector output terminal Maximum current: 50mA
201 Output voltage: 0~10VDC
Analog signal Maximum current: 3mA;
output 0-10V/0-20mA Output current: 0~20mA
AQ2 Maximum load: 500Q
Minimum load: 4.7kQ
Pulse outout DOH Multi-function pulse output terminal, FM and 10X are | Maximum current: 50mA
P compatible. Maximum voltage: 48VDC
Maximum frequency: 100kHz
. S . .
Safe terminal S Factory with a short circuit
Communication - . Highest rate: 115200bps
terminal RJASx2 | RS-485, optical isolation Longest distance: 500m
D-C The public terminal of DI1, DI2, DI3, D14, DI5, DI6, D17,
DI8 DIH, DOH (SINK)
DO- The public terminal of DO1, DO2 collector output ter-
minal
Common terminal
GND The public terminal of terminal 10, -10, Al1, Al2, Al3,
AO01, A02
24V The public terminal of terminal DI1, DI2, DI3, DI4, DI5, | Output voltage: 24VDC+20%
DI6, DI7, DIH (SOURCE) Maximum current: 200mA
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3. Inverter Introduction

e Control logic (SINK/SOURCE) change

The multi-function control terminal of DF1 series inverter can select the sink input approach or the source input approach
via the toggle switch SW5. The diagram is as follows

SINK

L
v
SOURCE

SW5

No matter what kind of multi-function control terminal is, all of its outside wire arrangement can be considered as a
simple switch. If the switch is “on,” the control signal will be put into the terminal. If the switch is “off," the control signal

is shut off.

If “Sink Input” mode is selected, the function of the terminal is active when it is shorted with D-C or connected with the
external PLC. In this mode, the current flows out of the corresponding terminal when it is “on” Terminal “"D-C" is com-
mon to the contact input signals. When using an external power supply for output transistor, please use terminal 24V as
a common to prevent misoperation caused by leakage current.

Inverter
Inverter

PLC

STR

Sink Input: the multi-function control Sink Input: the multi-function control terminal
terminal is shorted directly with SD is connected directly with open-collector PLC
Inverter

PLC
STF ¥#
STR %

Sink Input: the multi-function control terminal is connected
with open-collector PLC and external power supply

If “Source Input” mode is selected, the function of the terminal is active when it is shorted with 24V or connected with
the external PLC. In this mode, the current flows into the corresponding terminal when it is “on” Terminal 24V is com-
mon to the contact input signals. When using an external power supply for transistor, please use terminal D-C as a com-
mon to prevent misoperation caused by leakage current.

Inverter

Inverter Inverter

Source Input: the multi-function control Source Input: the multi-function control terminal Source Input: the multi-function control terminal is connected
terminal is shorted directly with PC is connected directly with open-emitter PLC with open-emitter PLC and external power supply

Eaton Electric General Inverters DF1 Series UMXXXXXXXXE February 2020 www.eaton.com 33



3. Inverter Introduction

e Arrangement of control terminal

[ 1
+10] a1 | 13 |ace|o-c| piz| 015 | 017 | Div [DiIH poH DO1|DEZ DO- r2M|R2c| R2O
N I N e Y N N I N s Ny A I N o I
-10 | A1z |aotleno] o1 | o | bis| ois | pis | p-c|24v] sc | =0 | @D R1M| RIC|RIO
{l:ll:ll:ll:ll:ll:ll:ll:ll:ll:ll:ll:ll:ll:l L I N o I

MIPITT U0y QU U0 T J U 0 U QO U 0 00000 IO [F [0 PT L
e Power supply connection

For the control circuit wiring, strip off the sheath of a cable, and use it with a blade terminal. For a single wire, strip off
thesheath of the wire and apply directly.

(1) Strip off the sheath for the below length. If the length of the sheath peeled is too long, a short circuit may occur with
neighboring wires. If the length is too short, wires might come off.

Wire the stripped cable after twisting it to prevent it from becoming loose. In addition, do not solder it.

(2) Crimp the blade terminal.
Insert wires to a blade terminal, and check that the wires come out for about 0 to 0.5 mm from a sleeve.

Check the condition of the blade terminal after crimping. Do not use a blade terminal of which the crimping is
inappropriate,or the face is damaged.

0 I e P

¢ Please do use blade terminals with insulation sleeve. Blade terminals commercially available:

Cable gauge (mm?) Blad%t(:adrgllmals L (mm) d1 (mm) d2 (mm) Manufacturer p?t::irll:cpm%ml?tlar
0.3 Al 0,25-6 WH 10.5 0.8 2
0.5 Al 0,5-6 WH 12 1.1 25 Phoerix
oenix Contact
0.75 AI0,75-6 GY 12 13 28 Co.. Ltd. CRIMPFOX 6
0.75 AI-TWIN 2x0,75-6
(for two wires) GY 12 13 28

Note: 1. Please Use a small flathead screwdriver (tip thickness: 0.6mm, width: 3.0mm). If a flathead screwdriver with a narrow tip is

used, terminal block maybe damaged.

2. Tightening torque is2.12~3.18kgf.cm, too large tightening torque can cause screw slippage, too little tightening torque can
cause a short circuit or malfunction.
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e Toggle switch

3. Inverter Introduction

SINK OPEN

=i =

SOURCE 120Q

010V -20mA 010V 010V
N
=2
<
P
420mA 010V -20mA 0-20mA| 2
|

- SW1 SW2 SW3 Sw4

SW5 SW6

Switch number | Switch state Explanation Remarks
* Input 0~10V voltage signal into terminal Al2 . .
QW1 @ P gesig Cooperating with02-29,
@ Input 4~20mA current signal into terminal Al2 please refer to Section 5.3.7.
* Input 4~20mA current signal into terminal Al3 . .
SW2 @ P J Cooperating with 02-20,
L . | fer t tion 5.3.6.
@ Input 0~10V voltage signal into terminal Al3 please refer to Section 5.3.6
* Output 0~10V voltage from terminal AO1
SW3 @ v vottage from fermina Cooperating with 02-45,
@ Output 0~20mA/4~20mA current from terminal AQ1 please refer to Section 5.3.11.
* Output 0~10V voltage from terminal AO2
Sw4a @ o s ! Cooperating with 02-48,
@ Output 0~20mA/4~20mA current from terminal AQ2 please refer to Section 5.3.12.
* Select the method of Sink Input . .
SW5 @ P please refer to Section 3.4.6 Control logic
@ Select the method of Source Input change.
@* Communication terminal resister Open Set the terminal resister switch SW6 on the
SWe6 @ farthest inverter at "120Q", please refer to

Inserting 120Q communicationterminal resister

Section 5.8.1.

Note: 1. The state with “*"

is the default state of switch.

2. The parts in black stand for switch handle.
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3. Inverter Introduction

e |nstallation flow chart

Shift and removal of a rear side installation frame,
One installation frame is attached to each of the
upper, and lower partsof the inverter. Change the
position of, the rear side installation frameon the
upper and lower, sides of the inverter to the front
side as shownon the, right. When changing the
installation frames, make sure, thatthe installation
orientation is correct.

Installation of the inverter, As shown on the right,
push the inverter heatsink portion, outside the enclo-
sureand fix the enclosure and inverter, with upper
and lower installationframe.

Model
DF1-34091FN-C20C
DF1-34110FN-C20C
DF1-34150FN-C20CAI2
DF1-34180FN-C20C
DF1-32120FN-C20C
DF1-32145FN-C20C
DF1-32170FN-C20C
DF1-34220FN-C20C
DF1-34260FN-C20C
DF1-32215FN-C20C
DF1-32288FN-C20CAI2
DF1-34310FN-C20C
DF1-32346FN-C20C
DF1-34340FN-C20C
DF1-34425FN-C20C
DF1-34480FN-C20C
DF1-34530FN-C20C
DF1-32432FN-C20C
DF1-32506FN-C20C
DF1-34620FN-C20C
DF1-34683FN-C20C

D2(mm)

137.5

137.5

145.5

150.0

181.5

36

£, Upper
o |"}\_|l
~-*" installation
frame
g8=85
Lo
= =
=
=
= T
= =
=, =
= =,
=1
= =
W i) Lower
-\‘. \»-\.J/
Shift installation
frame
/ Enclosure
Inverter Inside the

N

nclosure

Exhausted air

il

(mmmn ~

gcaac aaoaqace

g

Cooling wind

L.E._ Dimension of
the outside of

the enclosure
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4. Primary Operation

4.1 Component name of parameter unit (DXF-KEY-LED)

4. Primary Operation

NO. Operation parts Name Content
(a) MON Parameter unit status indicator | MON: ON to indicate the monitoring mode.
PU: ON to indicate the PU operation mode, flickers in the H1~H5
. - operation mode.
(b) S Operation mode indicator EXT: ON to indicate the External operation mode.
NET: ON to indicate the Communication operation mode.
(c) PLC PLC function indicator ON to indicate thePLC function valid.
(d) 8 8 8 8 8 Monitor (5-digit LED) Shows the frequency, parameter number, and parameter value, etc.
Hz: ON to indicate the frequency.
(e) Unit indicator A: On indicate the output current.
V: On indicate the output voltage.
(f) C>O POWER Indicating lamp of power ON to indicate the panel power on.
(9) CO ALARM Indicating lamp of alarm ON to indicate the inverter alarm.
(h) . ESC button Escape from the current interface.
(i) MODE button Switches to different modes.
(j) Left button, Right button When setting value digit, choose the target digit.
(k) WRITE button Writes parameter value, frequency, etc.
() o STOP/RESET button Stops the operation commands.

Resets the inverter for alarm.
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4. Primary Operation

NO. Operation parts Name Content
FWD: Starts forward rotation. The LED is on during forward
(m) Foo || Rev FWD button  REV button operation.
REV: Starts reverse rotation. The LED is on during reverse operation.
Read the parameter.
(n) READ button Enter into the next menu.
(o) FUNC button Enter into the special operation menu. (Note)
(o) UP button  DOWN button UP: Increase the value. Switch the option.
P DOWN: Decrease the value. Switch the option.
() @ M Setting dial The function of clockwise rotation equals to UP button.
a g The function of anticlockwise rotation equals to DOWN button.

The special operation menu by pressingFUNC button to erter into is shown as the table below:

Menu Name Press READ hutton to enter into next to realize the corresponding functioin description
0: No action.
P ot :_ £ | Parameter copy - : -
L 1: Copy the inverter parameter values into the parameter unit.
0: No action.
'ﬂ' - ill‘_ ql Parameter paste 1: Paste the copied parameter values in parameter unit into the inverter. (Please first restore the
/ L inverter parameters to the factory setting, and then paste the parameter. This action is only
valid in the same series and types.)
- el 0: No action.
b e Alarm clear . .
. 1: Clear all alarm and alarm information.
- 0: No action.
r t L, "- Inverter reset :
- 1: Reset the inverter.
t ¢+ | Parameter restored to | 0: No action.
PL L L thefactory setting 1: The inverter parameters are restored to the factory setting.
T - Part of parameters 0: No action.
,L FLr restored to the factory
) setting 1: Part of inverter parameters are restored to the factory setting.
- 0: P parameter mode
’ﬁ ~ ! _ | Parameter mode
U 1: Parameter group mode
0: After the frequency changes, the frequency will not auto write into the inverter.
01 C Auto write frequency 1: After the frequency changes,the frequency will auto write into the inverter RAM after 0.5s, write into
U _ | selection the inverter EEPROM after 10s.
2: After the frequency changes,the frequency will auto write into the inverter RAM after 0.5s,write into
the inverter EEPROM after 30s.
E.H l' 5 Alarm record Display the recent four alarm codes. (Read)
’_-, iF Inverter version Display the version number of the inverter. (Read)
P ;_: ‘C, i1 Parameter unit version | Display the version number of DXF-KEY-LED. (Read)
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4. Primary Operation

For example: From FUNC to Alarm clear E r Ep'_ menu, the operation flow chart is as follows:

[von ][ pu_ ][ & [ neT ][ pc |
Hz A v
[von ][ pu ][ &xt ][ neT ][ pc |

/
\

[ von ][ pu_ ][ & ][ neT ][ pc |
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[mon ][ pu_ ][ ext_J[NeT [ Pc |
Hz A Vv

[ von ][ pu_ [ &xt [ neT ][ pc |
Hz A v

(e LA v ]

O
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4. Primary Operation

4.2 Operation modes of the inverter

e The operation modes are related to the reference source of the target frequency and the signal source of the motor

starting. The Eaton DF1 inverter has a total of ten kinds of operation modes,namely, “PU mode PU " "JOG mode

1,
[TRYRT

] o . . 1
external mode #F n E'r, communication moder ¢

"o

combined mode 14

L

. L "o
" " combined mode 2H2" “com-

bined mode 3;1‘3 “combined mode 44 %" and “combined mode 5H 5" and the second operation mode.

e You can use parameter unit to monitor the output frequency, the output voltage and the output current, as well as to
view the alarm message, the parameter setting and the frequency setting. The operator has four work modes, namely,

"o

"operation mode’,

"o

monitoring mode’,

frequency setting mode” and “parameter setting mode”

Related

The signal source of

Values | Operation mode The reference source of target frequency : Remarks
parameters motor starting
| or (=) bt
PU mode ( & & PU parameter unit ton for PU parameter
unit
_ or (7= ] but-
JOG mode (o4 7 5) The setting value of 01-13 (P.15) ton for PU parameter | The “PU mode”,
unit "JOG mode” and
0 “External voltage/current signal”, “combination of a?gtﬁ]rtﬁlcg;%dz_
multi-speed stage Ievels'{ and external JOG (01-13 External forward and able. g
External mode (P15) reverse terminals
70 A d) Frequency given by (03-09 (P.550))
Frequency of each section in the programmed .
operation mode 04-19~ 04-26 /P131~P138 External STF terminal
" " The “PU mode”
' Equal to the "PU mode” when 00-16 (P79)=0
1 PU mode ( P ) qu w (P73) and "JOG mode”
are interchange-
JOG mode (o 7 [) Equal to the "PU mode” when 00-16 (P.79)=0 able. g
Operation External mode
mode 2 A Equal to the “External mode” when00-16 (P.79)=0
_ P ad)
selection C ot
00-16 (P79) 3 ?:;?:?LES, l,()m Communication Communication
[T
Combined mode 1 . External forward and
4 . PU parameter unit :
(M7 reverse terminals
Combined mode 2 ”Externe_al voltage / current s”ignal", ”combination or but-
5 (43 of multi-speed stage levels”, frequency given by ton for PU parameter
= pulse(03-09(P550)) unit
6 Combined mode 3 | Communication, “combination of multi-speed stage | External forward and
(Hi) levels” and External JOG(01-13(P.15)) reverse terminals
Combined mode 4 ”Externe_ll voltage / current sljgnal", "combination o
7 L) of multi-speed stage levels”, frequency given by Communication
(H pulse (03-09(P550))
8 Combined mode 5 PU operation panl, “combination of multi-speed External forward and
(HE) stage levels” and External JOG (01-13(P.15)) reverse terminals
Second operation
99999 mode (- o ,:) Sets by 00-17 (P.97) Sets by 00-18(P.109)
o

e When 00-16(P79) =0, the external mode ( 9P ) is the default mode after the inverter is turned on. Use 00-16(P79)
to switch the operation mode.

40
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4. Primary Operation

4.2.1The flow chart for switching the operation mode

OPnd P PU
NA &

Note: 1. In “"PU mode’ parameter unit screen displays PU, and the indicating lamp will light up.
2. In “external mode’] parameter unit screen displays 9F n I'Jr, and the indicating lamp will light up on the parameter unit.
3. In “combined mode 1, 2, 3, 4, or 5" the indicating lamp will gilttter on the parameter unit screen.
4. In "JOG mode’ the indicating lamp will light up.
5. When 00-16(R79) =3, the indicating lamp will light up.

6. No flow chart when 00-16(P79)=2, 3, 4, 5, 6, 7 or 8 because the operation mode will be constant.

4.2.2 The flow chart for switching the working mode with DXF-KEY-LED parameter unit

glitter
[von ][ pu_ ][ Ex ][ neT_|[ Pic | [mon [ pu [ exr ][ ner ][ pic | [ von ][ Pu_ [ ][ NeT ][ Pc | pu_ [ Ext [ neT ][ pc
\
VAV N
N " o
z A v 2 A v Hz A A v

Note: 1. Please refer to section 4.2.3 for the detailed operation flow under the monitoring mode.
2. Please refer to section 4.2.4 for the detailed operation flow under the frequency setting mode.
3. Please refer to section 4.2.5 for the detailed operation flow under the parameter setting mode.
4. Please refer to Section 4.2.1 for detailed operation flow under the switching operation mode.

4.2.3The operation flow charts for monitoring mode with DXF-KEY-LED
e Take PU mode for example:

Note: 1. In the “monitoring output frequency mode’ indicating lamp and will light up, and the screen will display the
current output frequency.

2. In the “monitoring output voltage mode’ indicating lamp and will light up, and the screen will display the current
output voltage.

3. In the “monitoring output current mode’ indicating lamp and will light up, and the screen will display the current
output current.

4. When in the "browsing alarm record mode,” indicating lamp will light up, and the screen will display the current alarm
code.

5. For alarm codes, please refer to Appendix 2.
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4. Primary Operation

4.2.4 Operation flow charts for frequency setting mode with DXF-KEY-LED

glitter glitter

6000 0600 06007

. " \\// . N2

or
@

TaYaYaYal

6001 6001

. A N AN ~

a1V ] A \v& 7
glitter

Note: 1. Use @ to change the frequency when the inverter is running.
2. Indicating lamp will light up, but not under the frequency setting mode.

3. When setting the frequency under the PU mode, the set value can not exceed the upper frequency. When high frequency is
needed, the upper frequency should be changed first.

4.2.5 Operation flow charts for parameter setting mode with DXF-KEY-LED

glitter
mon |[Pu ][ Ext ][ neT ][ pic [ von ][ pu_ ][ ext ][ NeT ][ PLc |
! /€3
'\ - : o ATV [ <]>] :
re LA v
glitter P T T~ N
A N
T TETETE) Mo 7 Jon e e ]
//—\
-z .
re LA v

Note: Neither indicating lamp nor will light up under the parameter setting mode. Please Use to write the param-
eter.
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4. Primary Operation

4.3 Basic operation procedures for different modes

4.3.1 Basic operation procedures for PU mode (00-16(P79)=0 or 1)

Step

Description

e Change the operation mode to PU mode, and indicating lamp will light up.
Note: 1. When 00-16(P.79) =0, the inverter will first go into the external mode after the power is switched on or the inverter is reset.
2. For selecting and switching the operation mode, please refer to Section 4.2.

e Enter into the frequency setting mode and write the target frequency into memory.
Note: For detailed setting procedures, please refer to Section 4.2.4.

® Press or [°rev ] to run the motor. At this paint, indicating lamp or Crev ] will light up, indicating that the motor is running.
The DXF-KEY-LED parameter unit will automatically go into the monitor mode and display the current stable output frequency.
Note: 1. For detailed operation flow for the monitoring mode, please refer to Section 4.2.3.
2. While the motor is running, the user can enter into the frequency setting mode to change the target frequency for regulating the motor
speed.

e Press L"ET_Jand the motor will begin to decelerate until it comes to a full stop.
® |ndicating lamp or will not turn off until the inverter stops the output voltage.

4.3.2 Basic operation procedures for external mode (00-16(P79)=0 or 2)

Step Description
e Change the operation mode to external mode, the screen will display 90 ndand indicating lamp will light up.
Note: 1.When00-16(P.79) =0, after the power is switched on or the inverter is reset, press to switch to operation mode, the inverter willfirst
1 go into the external mode, and then use @ or (][ ho switeh to PU mode.
2. When 00-16(P.79) =2, external mode will be the default for the inverter.
3. For selecting and switching the operation mode, please refer to Section 4.2.
e The target frequency is set by external terminals (the default priority is from high to low):
e |f the programmable operating mode is chosen, please refer to Section 5.4.1Function selection of digital input and 5.5.2Programmed
operation mode.
e If the target frequency is set by multi-speed stage levels, please refer to 04-00(P4) in Chapter 5.
) e |f the target frequency is set by the input signal of terminal A2/B2 on PG board, please refer to 09-07 (P.356) in Chapter 5.
o If the target frequency is set by PWM input pulse, please refer to Chapter 5.4.1.
o |f the target frequency is set by the input signal across terminal Al1, please refer to 02-09 (P.38) in Chapter 5.
o |f the target frequency is set by the input signal across terminal Al3, please refer to 02-21 (P.39) in Chapter 5.
e |f the target frequency is set by the input signal across terminal Al2, please refer to 02-30 (P508) in Chapter 5.
o |f the target frequency is set by the high-speed pulse input across terminal DIH, please refer to Chapter 5.3.8.
 Turn on STF or STR to run the motor.
e At this point, indicating lamp or Crev ] will light up, indicating that the motor is running.
3 Note: 1. For setting up the starting terminals STF and STR, please refer to 00-15(P.78) in Chapter 5.1.8 and 5.4.1Function selection of digital input.
2. For detailed operation flow for the monitor mode, please refer to Section 4.2.3.
3. If programmed operation mode is chosen, then STF and STR will become the starting signal and the pause signal, respectively, instead of
being the Run Forward or Run Reverse terminals.
A e Turn off STF or STR to decelerate the motor until it comes to a full stop.

® |ndicating lamp or will not turn off until the inverter stops the output voltage.

Eaton Electric General Inverters DF1 Series UMXXXXXXXXE February 2020 www.eaton.com 43



4. Primary Operation

4.3.3 Basic operation procedures for JOG mode (00-16(P79)=0 or 1)

Step Description
1 ¢ Change the operation mode to the JOG mode and indicating lamp will light up. At this point, the screen will displaysf T
Note: For selecting and switching the operation mode, please refer to Section 4.2.
U PressMotho run the motor. At this point, indicating IampMW ReV | will light up, indica tm that the motor is running.
* Release or Crev ] to decelerate the motor until it comes to a full stop. Indicating Iamp ﬁF‘ND [ Rev ] will not turn off until the
i inverter stops the output.
Note: 1. For detailed operation flow for the monitor mode, please refer to Section 4.2.3.
2. In the JOG mode, the target frequency is the value of 01-13(P.15), and the acceleration / deceleration time is the value of 01-14 (P.16).
Please refer to 01-13 (P.15) in Chapter 5.

4.3.4 Basic operation procedures for communication mode (00-16(R79)=3)

* |n the communication mode, the user can set the parameters and run/stop or reset the inverters by communication.
Please refer to communication function related parameters for details.

4.3.5 Basic operation procedures for combined mode 1 (00-16(P79)=4)

Step

Description

1

« In Combined Mode 1, indicating lamp will light up.
Note: For selecting and switching the operation mode, please refer to Section 4.2.

e Enter into the frequency setting mode and write the target frequency into memory.
Note: For detailed frequency setting procedures, please refer to Section 4.2.4.

e Set the target frequency via DXF-KEY-LED parameter unit and start the inverter by the digital input terminals.
e At this point, indicating lamp or will light up, indicating that the motor is running.
Note: For detailed operation flow for the monitor mode, please refer to Section 4.2.3.

¢ \When the digital input terminals stop the output signals, the motor will decelerate until it comes to a full stop.
e Indicating lamp i or Crev ] will not turn off until the inverter stops the output.

4.3.6 Basic operation procedures for combined mode 2 (00-16(P79)=5)

Step Description
: « In Combined Mode 2, indicating lamp will light up.
Note: For selecting and switching the operation mode, please refer to Section 4.2.
e The target frequency is set by the external terminals (the default priority is from high to low):
o |f the programmable operating mode is chosen, please refer to Section 5.4.1 Function selection of digital input and 5.5.2 Programmed
operation mode.
o |f the target frequency is set by multi-speed stage levels, please refer to 04-00 (P4) in Chapter 5.
9 e If the target frequency is set by the input signal of terminal A2/B2 on PG board, please refer to 09-07 (P.356) in Chapter 5.
o If the target frequency is set by PWM input pulse, please refer to Section 5.4.1.
o If the target frequency is set by the input signal across terminal Al1, please refer to 02-09 (P.38) in Chapter 5.
o If the target frequency is set by the input signal across terminal Al3, please refer to 02-21 (P.39) in Chapter 5.
o If the target frequency is set by the input signal across terminal Al2, please refer to 02-30 (P508) in Chapter 5.
e If the target frequency is set by the high-speed pulse input across terminal DIH, please refer to Section 5.3.8.
® Press or of DXF-KEY-LED parameter unit to run the motor. At this point, indicating lamp or will light up,
indicating that the motor is running.
3 Note: 1.For detailed operation flow for the monitor mode, please refer to Section 4.2.3.
2.While the motor is running, the user can enter into the frequency setting mode to change the target frequency for regulating the motor
speed.
STOP
4 ® Press and the motor will begin to decelerate until it comes to a full stop.
* |ndicating lamp or will not turn off until the inverter stops the output.
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4. Primary Operation

4.3.7 Basic operation procedures for combined mode 3(00-16(P.79)=6)

Step Description
1 e In Combined Mode 3, indicating lamp will light up.
Note: For selecting and switching the operation mode, please refer to Section 4.2.
e The target frequency is determined by communication:
e \When RL, RM, RH and REX of multi-speed stage levels are “on”, the target frequency is determined by combination of multi-speed
2 stage levels (Please refer to 04-00~04-02 / P4~P6, 03-00~03-05 /P .80~P.84 / P.86, 03-06(P.126), 03-09(P.550)).
e \When external JOG is “on”, the target frequency is determined by 01-13(P.15). Acceleration / deceleration time is set by the value of
01-14 (P16).
e The inverter starting is activated by the external Run Forward or Run Reverse terminals. At this point, indicating lamp or
3 will light up, indicating that the motor is running.
¢ The functions of 00-02 (P.996 / P.998 / P.999) can be accomplished by communication.
Note: For detailed operation flow for the monitor mode, please refer to Section 4.2.3.
A * When the digital input terminals stop the output signals, the motor will decelerate until it comes to a full stop.

* |ndicating lamp or will not turn off until the inverter stops the output.

4.3.8 Basic operation procedures for combined mode 4(00-16(P79)=7)

Step

Description

1

¢ |n Combined Mode 4, indicating lamp will light up.
Note: For selecting and switching the operation mode, please refer to Section 4.2.

e The target frequency of the inverter is determined by the external terminals” “external voltage signal”, “external current signal”, or
“combination of multi-speed stage levels”.

e The inverter starting is activated by communication (including “Reset”). At this point, indicating lamp or will light up,
indicating that the motor is running.
Note: 1. For detailed operation flow for the monitor mode, please refer to Section 4.2.3..
2. While the moator is running, the user can enter into the frequency setting mode to change the target frequency for regulating the motor
speed.

e \When communication sends the stop instruction, the motor will decelerate until it comes to a full stop.
e |ndicating lamp or will not turn off until the inverter stops the output.

4.3.9 Basic operation procedures for combined mode 5(00-16(P79)=8)

Step

Description

1

e In Combined Mode 5, indicating lamp will light up.
Note: For selecting and switching the operation mode, please refer to Section 4.2.

 The target frequency of the inverter is set by DXF-KEY-LED parameter unit:

e When RL, RM, RH and REX of multi-speed stage levels are “on”, the target frequency is determined by combination of multi-speed
stage levels (please refer to 04-00~04-02/P.4~P8, 03-00~03-05/P.80~P.84 / P.86, 03-06 (P.126) / 03-09 (P.550)).

e When external JOG is “on”, the target frequency is determined by 01-13 (P.15). Acceleration / deceleration time is set by the value of
01-14 (P16).

e The inverter starting is activated by the external forward and reverse terminals.

Note: 1. For detailed operation flow for the monitor mode, please refer to Section 4.2.3.
2. While the motor is running, the user can enter into the frequency setting mode to change the target frequency for regulating the motor
speed.

e \When the digital input terminals stop the output signals, the motor will decelerate until it comes to a full stop.
e |ndicating lamp or will not turn off until the inverter stops the output.

4.3.10 Basic operation procedures for the second operation mode(00-16(P79)=99999)

¢ |n the second operation mode, the target frequency is determined by 00-17(P97), and the operation instruction is
determined by 00-18 (P109), please refer to Section 5.1.9. Operation mode selection for related description and
Section 4.3.1~4.3.5 for related operation method.
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4. Primary Operation

4.4 Operation

4.4.1 Pre-operation checks and preparation
e Before starting the operation, the following shall be examined:
1. Check if the wiring is correct. Check especially the ac motor driver output terminals (U/T1, V/T2, W/T3), which can
not be connected to the power. Confirm that grounding terminal (@ ) is well grounded.
2. Check if there is a short circuit at the terminals or charged exposure.
3. Verify all terminal connections, and check if plug connectors (optional) and screws are all fastened.
4. Verify that no mechanical device is connected to the motor.

5. All switches must be disconnected before power on. Make sure that the inverter will not start and there is no
abnormal activity when power on.

6. Turn on the power only after the cover is well placed.

7. Do not operate the switch with a wet hand.

8. Make sure of the following after power on:
(1). DXFKEY-LED power indicating lamp @8 POWER will light up but not alarm indicating lamp @ ALARM.
(2). DXF-KEY-LED parameter unit, both indicating lamp and will light up.

4.4.2 Operation methods

For various operation methods, please refer to basic operation procedures in Chapter 4 and parameter description in
Chapter 5.Select the most appropriate operation methods according to the application requirements and regulations. The
most commonly used operation methods are shown below:

Operation method Source of the target frequency Source of the operating signal
parameter unit operation or ] or @ or
Parameter
Setting:
" Dl4 04-00(P.4)=40
L DIS |hverter 04-01(P.5)=30
DI6 04-02(P.6)=10
D-C
External terminal signal Input by digital input terminal: DI1-D-C
operation DI2-D-C

+10
Inverter
Al1

GND

Al1 terminal input

Note: RH, RM and RL mentioned in this section are function names of the “multi-function digital input terminal” Please refer to
03-00~03-05/P80~P84. P86, 03-06 (P126), 03-09. 03-25~03-30/P550~P556, 03-33~03-38/P559~P564 for function selection
and purposes of the multi-function digital input terminal. For related wiring, please refer to Section 3.3.
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4. Primary Operation

4.4.3 Trial run
e Check cables and abnormalities before the trial run. After power on, the inverter is in the external mode.
1. After power on, make sure that the indicating lamp power @ POWER is on.
2. Connect a switch between DI1 and D-C or DI2 and D-C.
3. Connect a potentiometer between Al1-GND-10 or provide 0~5V dc between Al1 and GND.
4. Adjust potentiometer or 0~5V dc to a minimum value (under 1V).
5

. If DI is on, forward rotation is activated. If DI2 is on, reverse rotation is activated. Turn off DI1 or DI2 to decelerate
the motor until it stops completely.

6. Check the following:
1). Whether the direction of motor rotation is correct.
2). Whether the rotation is smooth (check for any abnormal noise and vibration).

3). Whether the acceleration / deceleration is smooth.

e |f there is an optional keyboard panel, do the following:
1. Make sure that the keyboard panel is connected to the inverter properly.

2. Change the operation mode to PU mode after power on, and the screen will display 50/60Hz.

3. Press button to set the target frequency at about 5Hz.

4. Press Fwo ] for forward rotation and Crev ] for reverse rotation. Press LT= Jto decelerate the motor until it stops
completely.

5. Check the following:
1). Whether the direction of motor rotation is correct.
2). Whether the rotation is smooth (check for any abnormal noise and vibration).

3). Whether the acceleration / deceleration is smooth.

e |f no abnormal condition is found, continue the trial run by increasing the frequency and go through the above
procedure. Put the machine into operation if no abnormal condition is found.

Note: Stop working immediately if abnormalities are found when running the inverter or the motor. Check for possible causes accord-
ing to “fault diagnosis” After inverter output is stopped and the power terminals (R/L1, S/L2, and T/L3) of the main circuit are dis-
connected, electric shock may occur if one touches the inverter’s output terminals (U/T1, V/T2, and W/T3). Even if the major loop
power is cut off, there is still recharging voltage in the filter capacitors. As a result, discharge takes time. Once the major loop
power is disconnected, wait for the power indicating lamp to go off before testing the intermediate dc loop with a dc
voltage meter. Once the voltage is confirmed to be below the safe value, it is safe to touch the circuit inside the inverter.
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5. Parameter Description

5. Parameter Description

5.1 System parameter group 00

Group

Parameter
Number

Setting Range

Factory
Value

User
settings

00-00

P30

The inverter model

Read

read

00-01

P188

Firmware version

Read

read

00-02

P996~P999

Parameter restoration

0: Non-function

1: Alarm history clear (P996=1)

2: Inverter reset (P.997=1)

3: Restoring all parameters to default values (P.998=1)

4: Restoring some parameters to default values1 (P.999=1)

5: Restoring some parameters to default values2 (P.999=2)

6: Restoring some parameters to default values3 (P.999=3)

00-03

R77

Selection of
parameterswrite protection

0: Parameters can be written only when the motor stops

1: Parameters cannot be written

2: Parameters can also be written when the motor is
running

3: Parameters cannot be written when in password
protection

00-04

P294

Decryption parameter

0~65535

00-05

P295

Password setup

2~65535

00-06

P110

Parameter unit monitoring
selection

X0: When the inverter starts, the parameter unit enters the
monitoring mode automatically, and the screen displays the
output frequency

X1: When the inverter starts, the screen of the parameter
unit displays the target frequency

X2: When the inverter starts, the parameter unit enters the
monitoring mode automatically, and the screen displays
the current pressure and feedback pressure of the constant
pressure system

0X: Boot screen to monitor model output frequency

1X: Boot screen to set the target frequency mode

2X: Boot screen to monitor model of output current

3X: Boot screen to monitor mode of the output voltage

00-07

P161

Multi-function display

0: Qutput voltage (V)

1: Inverter voltage between (+/P) and (-/N) terminals (V)

2: Temperature rising accumulation rate of inverter (%)

3: Target pressure of the constant pressure system (%)

4: Feedback pressure of the constant pressure system (%)
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5. Parameter Description

Parameter . Factory User
() Number Name ST T Value | settings

5: Operation frequency (Hz)

B: Electronic thermal accumulation rate (%)

7: Signal value (V) of Al1 simulating input terminals

8: Signal value (mA) of Al3 simulating input terminals
(mA/V)

9: Output power (kW)
10: PG card’s feedback rotation speed (Hz)

11: Positive and reverse rotation signal. Then 1 represents
positive rotation, 2 represents reverse rotation, and 0 repre-
sents stopping state

12: NTC temperature (°C)

13: Electronic thermal accumulation rate of motor (%)

14: Reserve

15: Input frequency of terminal DIH (kHz)

16: Real-time curling radius value (mm)

00-07 P161 Multi-function display 17- Real-time line speed (m/min) 0

18: Output torque of inverter (%) (Validonly when 00-21
(P-300) or 00-22 (P. 370) is setto 3~ 6 )

19: Digital terminal input state

20: Digital terminal output state

21: Actual working carrier frequency

22: Signal value (mA) of Al2 simulating input terminals

(mANV)

23: Synchronousmotor rotor pole position (Show the motor
rotor magnetic pole position of the encoder only at 00-21
(P 300) = b effective)

24: Current target frequency
25: PTC Enter the percentage

26: Target pressure and feedback the constant pressure
system

27: motor speed

0: Display output frequency (the mechanical speed is not

displayed)
00-08 P37 Speed display 1-50000 0.0
1~9999
] ) 0: Speed display selection unit is 1
00-09 P259 Speed unit selection X X — 1
1: Speed display selection unit is 0.1
00-10 Reserve Reserve Reserve
Frame 1/2/3: 1~15KHz 5 kHz
. Frame 4/5: 1~9 kHz 4 kHz
00-11 P72 Carrier frequency
Frame 6/7: 1~9 kHz 2 kHz
Frame 8: 1~3 kHz 2 kHz
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5. Parameter Description

Group

Parameter
Number

Setting Range

Factory
Value

User
settings

00-12

P31

Soft-PWM carrier operation
selection

0: None Soft-PWM operation

1: When 00-11 (P72) < 5, Soft-PWM is valid (only apply to
V/F control )

00-13

P71

Idling braking / DC braking

0: Idling braking

1: DC braking

00-14

P75

Stop function selection

0: Press STOP button and stop the operation only in the PU
and H2 mode

1: Press STOP button and stop the operation in all mode

00-15

P78

Forward/reverse rotation
prevention selection

0: Forward rotation and reverse rotation are both permitted

1: Reverse rotation is prohibited (Press the reverse reference
to decelerate and stop the motor)

2: Forward rotation is prohibited (Press the forward rotation
reference to decelerate and stop the motor)

00-16

P79

Operation mode selection

0: “PU mode”, “external mode” and “Jog mode” are inter-
changeable

1: “PU mode” and “JOG mode” are interchangeable

“External mode” only

“Communication mode” only

“Combined mode 1"

“Combined mode 2"

“Combined mode 3"

N |9 w N

“Combined mode 4"

8: “Combined mode 5"

99999: The second operation mode, operating instruction is
set by 00-18(P.109), the target frequency is set by
00-17(P97)

00-17

P97

The second target fre-
quency selection

0: Frequency set by parameter unit

1: Frequency set by Communication RS485

: Frequency set by the analog

: Frequency set by communication expansion card

- Frequency set by DIHpulse

00-18

P109

The second start signal
selection

2
3
4: Frequency set by PG board A2B2
5
0

: Operating signal set by parameter unit

1: Operating signal set by digital input terminal

- Operating signal set by Communication RS485

00-19

P35

Communication mode
instruction selection

2
3: Operating signal set by communication expansion card
0

- Incommunication mode, operating instruction and setting
frequency is set by communication.

1: Incommunication mode, operating instruction and setting
frequency is set by external.

00-20

P400

Control mode selection

0: Speed control

1: Torque control

2: Position control
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5. Parameter Description

Parameter . Factory User
R Number Dane SER Value | settings

0: Induction motor V/F control

1: Induction motor close-loop V/F control
(VF + PG)

- Induction motor simple vector control

Motor control mode selec-
tion

00-21 P300 - Induction motorsensorless vector control

- Induction motor PG vector control

- Synchronous motor PG vector control

- Synchronous motor without PG vector control

o | oo s W N

- Induction motor V/F control

1: Induction motor V/F close-loop control (VF+PG)

2: Induction motor simple vector control

3: Induction motorsensorless vector control
00-22 P370 The secolnd motor control : 99999
mode selection 4: Induction motor PG vector control

5: Synchronous motor PG vector control

6: Synchronous motor without PG vector control

99999: The second motor control mode is not selected

0: Normal Duty (ND), apply to the fans and water pump type
00-23 P186 Motor types selection duty 1
1: Heavy Duty (HD), apply to other duties

) . 0: The frequency parameter default valueis 60Hz system 0
00-24 P189 50Hz/60Hz switch selection )
1: The frequency parameter default valueis 50Hz system 1
. 0: Parameter is displayed as “group mode”
00-25 P990 Parameter mode setting — - 0
1: Parameter is displayed as “conventional P mode”
00-26 P125 Expansion card type Read Read
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5. Parameter Description

5.1.1 Inverter information

e |nquire the inverter model, control board firmware version, and the connected expansion card, etc.

Parameter Name L) Setting Range Content
Value
00-00 .
PO The inverter model Read Read
00-01 . . . ) .
P188 Firmware version Read Read The inverter control board firmware version

The inverter model

poo= | J[ J[ J[ |

\—V Applicable motor capacity:

please refer to the following table

The applicable motor capacity:

» Input voltage: 1: 220V 1-PHASE
. 220V 3-PHASE
. 440V 3-PHASE

Value(value of the two low-order bits Capacity (kw) Value (value of the two low-order bits Capacity (kw)
of 00-00) of 00-00)

0.75K/1.5KF 15 45K/55KF

1.5K/2.2KF 16 55K/75KF
5 2.2K/3.7KF 17 75K/90KF
6 3.7K/5.5KF 18 90K/110KF
7 5.5K/7.5KF 19 110K/132KF
8 7.5K/11KF 20 132K/160KF
9 11K/15KF 21 160K/185KF
10 15K/18.5KF 22 185K/220KF
11 18.5K/22KF 23 220K/250KF
12 22K/30KF 24 250K/280KF
13 30K/37KF 25 280K/315KF
14 37K/45KF 26 315K/350KF

Note: The parameters above are for reading only, not for writing.
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5.1.2 Parameter restoration
e Restore the parameters to the default values.

5. Parameter Description

Parameter Name s Setting Range Content
Value
0 No function.
1 Alarm history clear (P.996=1)
00-02 2 Inverter reset (P.997=1)
P.9~96 Parameter restoration 0 3 Restoring all parameters to default values (P.998=1)
P999 4 Restoring some parameters to default values? (P.999=1)
5 Restoring some parameters to default values2 (P.999=2)
6 Restoring some parameters to default values3 (P.999=3)

Parameter restoration

1: 00-02 is set to1, and the screen will display E FLoL after writing, the abnormal record will be erased, 00-02 is
restoered to 0.

2: 00-02 is set to 1, and the screen will display E 5 i, the inverter will be reset.00-02 is restoered to 0.After resetting
the inverter, the values of the two relays, “electronic thermal relay” and “IGBT module thermal relay”will be set to zero.

. . . rror .
3: 00-02is set to3, and the screen will display H L & L, all the parameters will be restored to the default values except

the parameters in the table 1 below.After parameters are restored, 00-02 is restored to0.
Exception The parameters in table 1 below will not be restored to the default values:

Group No. Name Group No. Name

00-00 P90 | The inverter model 06-58 P754 | E1 alarm output voltage

00-01 P188 | Firmware version 06-59 p755 | E1 alarm the temperature rising

00-24 P189 | 50Hz/60Hz switch selection accumulation rate

01-08 P21 Accelerate/Decelerate time increments 06-60 P756 | E1 alarm PN voltage

06.27 —_— Ac_cumulative motor operation time 06-61 P757 | E1 alarm the time of the inverter has run
(minutes) 06-62 P758 | E1 alarm the inverter operation status code

06-28 P293 | Accumulative motor operation time (days) 06-63 P759 | E1 alarm (years/months)

06-29 P296 | Accumulative motor power time (minutes) 06-64 P760 | E1 alarm (days/hours)

06-30 P297 | Accumulative motor power time (days) 06-65 P761 | E1 alarm (minutes/seconds)

06-44 P740 | E1 06-70 P766 | EZ alarm output frequency

06-45 P741 | E2 06-71 P767 | E2 alarm output current

06-46 P742 | E3 06-72 P768 | E2 alarm output voltage

TRETNE 75 | P | L e i

06-49 P745 | E6 06-74 P770 | EZ alarm PN voltage

06-50 P746 | E7 06-75 P771 | E2 alarm the time of inverter has run

06-51 P747 | E8 06-76 P772 | EZ alarm the inverter operation status code

06-52 P748 | E9 06-77 P773 | E2 alarm (years/months)

06-53 P749 | E10 06-78 P774 | E2 alarm (days/hours)

06-54 P750 | E11 06-79 P775 | E2 alarm (minutes/seconds)

06-55 P751 | E12 09-13 P124 | Expansion card version

06-56 P752 | E1 alarm output frequency 13-02 P285 | Low frequency vibration inhibition factor

06-57 P753 | E1 alarm output current 13-03 P286 | High frequency vibration inhibition factor
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5. Parameter Description

. - _r i .
4: 00-02 is set to4, and the screen will display P . i~ after writing, all the parameters will be restored to the default
values except the parameters in the table 1 and table 2 below.After parameters are restored, 00-02is restored to 0.

Exception The parameters in table 2 below and table 1will not be restored to the default values:

Group No. Name Group No. Name
00-21 P300 | Motor control mode selection 02-47 P190 | AO1 output bias
02-12 P192 | The minimum input positive voltage of Al1 02-49 P536 | AOZ2 output gain
02-13 P193 | The maximum input positive voltage of Al1 0AIO P535 | AO2 output bias
0214 prgq | The percentage corresponding to the mini- 0AI19 P187 | FM calibration parameter
’ mum positive voltage of terminal Al1 Mot " to-tuning functi
05-00 P30 otor parameter auto-tuning function
. . selection
0215 P15 The percentage corresponding to the maxi-
’ mum positive voltage of terminal Al1 05-01 P302 | Motor rated power
02-16 P512 | The minimum input negative voltage of Al1 05-02 P303 | Motor poles
02-17 P513 | The maximum input negative voltage of Al1 05-03 P304 | Motor rated voltage
The percentage corresponding to the mini- 05-04 P305 | Motor rated frequency
02-18 P510 : :
mum negative voltage of termianl Al1 05-05 P306 | Motor rated current
The percentage corresponding to the maxi- 05-06 F307 | Motor rated rotation speed
02-19 P511 . .
mum negative voltage of termianl Al1 05-07 P308 | Motor excitation current
02-25 P198 | The minimum input current/voltage of Al3 05-08 P309 | IM motor stator resistance
02-26 P199 | The maximum input current/voltage of Al3 05-09 P310 | IM motor rotor resistance
The percentage corresponding to the mini- 0510 | P311 | IMmotor leakage inductance
02-27 P196 .
mum input current/voltage of Al3 05-11 P312 | IM motor mutual inductance
0228 p1g7 | The percentage corresponding to the maxi- 05-12 P313 | PM motor stator resistance
' mum input current/voltage of Al3 05-13 P314 | PM motor d-axis inductance
02-34 P548 | The minimum input current/voltage of Al2 05-14 P315 | PM motor g-axis inductance
02-35 P549 | The maximum input current/voltage of Al2 05-15 P316 | PM motor Back-EMF coefficient
02-36 P546 The percentage corresponding to the mini- 05-16 P317 | PM motor Phase Z origin pulse compensation
mum input current/voltage of Al2
0237 | psa7 | The percentage corresponding to the maxi- 0517 | P318 | Rotation inertia
' mum input current/voltage of Al2 11-00 P320 | Speed control proportion coefficient 1
02-39 P524 | DIH input minimum frequency 11-01 P321 | Speed control integral time 1
02-40 P525 | DIH input maximum frequency 11-02 P322 | Plcoefficient switching frequency 1
01 peyy | The percentage corresponding to DIH input 11-03 P323 | Speed control proportion coefficient 2
' minimum frequency 11-04 P324 | Speed control integral time 2
042 — The percentage corresponding to DIH input 11-05 P325 | Pl coefficient switching frequency 2
' maximum frequency 11-06 P326 | Current control proportion coefficient
02-46 P191 | AO1 output gain

5: User registered parameter15-00~15-19will not be restored to the default value,During 15-00~15-19, the corresponding
parameter valuesof setting parameter number and the parameters in table 1 above will not be restored to the default

values.After parameters are restored, 00-02 is restored to O.

6: User registered parameter 15-00~15-19will not be restored to the default value, During 15-00~15-19, the correspond-
ing parameter values of setting parameter number and the parameters in table 1 and table 2 above will not be restored

to the default values.After parameters are restored, 00-02 is restored to 0.

. . L) .
Note: \When restoring all or some to default values, please be sure that the screen displays E M i, which means parameters has
been restored to factory values, and then execute other operations.
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5.1.3 Parameter protection

e \Whether to enable the writing to various parameters or not can be selected. Use this function to prevent parameter

values from being rewritten by misoperation.

5. Parameter Description

Parameter Name i Setting Range Content
Value
0 Parameters can be written only when the motor stops.
00-03 Selection of 1 Parameters cannot be written.
P77 parameters write 0 - - -
: protection 2 Parameters can also be written when the motor is running.
3 Parameters cannot be written when in password protection.
gozgj Decryption parameter 0 0~65535 Write the registered password to decrypt the parameter protection.
00-05 p . . .
P295 assword setup 0 0~65535 Register password for parameter protection setting.

Parameter writeprotection selection

Writing parameters only during stop(00-03="0"initial value)

Exception During operation, the parameters below can be written:

Group No. Name Group No. Name
00-03 P77 | Selection ofparameters write protection 02-25 P198 | The minimum input current/voltage of Al3
00-07 P161 | Multi-function display 02-26 P199 | The maximum input current/voltage of Al3
02-04 P54 | Function of terminal AO1 output 0.7 p195 The percentage corresponding to the
0205 | P537 | Function of terminal AO2 output ' minimum input current/voltage of Al3
02-12 P192 | The minimum input positive voltage of Al1 02-28 P197 The percentage corresponding to the
02-13 P193 | The maximum input positive voltage of Al1 ' maximum input current/voltage of Al3
01 p1gq | The percentage corresponding to the mini- 02-34 P548 | The minimum input current/voltage of Al2

' mum positive voltage of terminal Al 02-35 P549 | The maximum input current/voltage of Al2
02-15 P195 The percentage corresponding to the maxi- 02-36 P56 Th‘e‘perce_ntage corresponding to the

' mum positive voltage of terminal Al1 : minimum input current/voltage of Al2
02-16 P512 | The minimum input negative voltage of Al1 02.37 pea7 The percentage corresponding to the
02-17 P513 | The maximum input negative voltage of Al1 ' maximum input current/voltage of Al2
02-18 p51g | The percentage corresponding to the mini- 02:39 P524 | DI input minimum frequency

: mum negative voltage of termianl Al 02-40 P525 | DIH input maximum frequency
02-19 P51 The percentage correspondmg_to the maxi- 02-41 P52 Th‘e‘percentage corresponding to DIH input

mum negative voltage of termianl Al1 minimum frequency

0042 peyg | The percentage corresponding to DIH input 04-20 P132 | Programmed operation mode speed 2

' maximum frequency 04-21 P133 | Programmed operation mode speed 3
02-44 P543 | FM output function selection 04-22 P134 | Programmed operation mode speed 4
02-45 P64 | AD1 output signal selection 04-23 P135 | Programmed operation mode speed 5
02-46 P191 | AQO1 output gain 04-24 P136 | Programmed operation mode speed 6
02-47 P190 | AQ1 output bias 04-25 P137 | Programmed operation mode speed 7
02-48 P538 | AQ2 output signal selection 04-26 P138 | Programmed operation mode speed 8
02-49 P536 | AQO2 output gain 06-17 P261 | Maintenance alarm function
02-50 P535 | AO2 output hias 06-40 P288 | Alarm code query
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5. Parameter Description

Group No. Name Group No. Name
02-51 pss | Frequency display reference when in the 06-42 P290 | Alarm message query
' analog output 08-03 P225 | PID target value panel reference
02-5 P56 Current monitoring reference when in the 08-16 P221 | Minimum pressuresampling value
' analog output 08-17 P222 | Maxmum pressure sampling value
02-55 P592 | PT100 voltage level 1 08-18 P223 | Analog feedback bias pressure
02-56 P593 | PT100 voltage level 2 08-19 P224 | Analog feedback gain pressure
02-59 P187 | FM calibration parameter 10-19 P230 | Dwell frequency at acceleration
04-00 P4 Speed1 (high speed) 10-21 P232 | Dwell frequency at deceleration
04-01 P5 Speed2 (mediumspeed) Regeneration and avoidance operation
10-45 | P267 | selection
04-02 P6 Speed3 (low speed)
04-03 P24 | Speed4 Regeneration and avoidance DC bus voltage
10-46 P268 | |ovel
04-04 P25 | Speedb
04-05 P26 | Speeds 10-47 pogg | DC bus voltage detection sensitivity at
04-06 P27 | Speed? : deceleration
04-07 P142 | Speed8 1048 p970 Regengration and avoidance frequency com-
04-08 P143 | Speeds : pensation value
04-09 P144 | Speed10 Regeneration avoidance voltage gain coef-
10-49 P271 | ficient
04-10 P145 | Speed11
04-11 P146 | Speed12 Regeneration avoidance frequency gain
10-50 P272 | coefficient
04-12 P147 | Speed13
04-13 P148 | Speed14 11-12 P401 | Torque reference
04-14 P149 | Speed15 14-05 P605 | Tension setting
04-19 P131 | Programmed operation mode speed 1 14-45 P657 | Line speed setting
The parameters cannot be written. (00-03="1")
Exception The parameters below can be written.
Group No. Name Group No. Name
00-03 P77 | Selection of parameters write protection 00-16 P79 | Operation mode selection

During operation, the parameters below can also be written.(00-03="2")

Exception During operation, the parameters below cannot be written:

Group No. Name Group No. Name
00-00 P90 | The inverter model 03-59 PGS Monitor noumenon digital input terminal
00-01 P188 | Firmware version ' state
00-11 P72 | Carrier frequency 03-60 psgg | Monitor noumenon and expanded Slot 3
Forward / reverse rotation prevention ' output terminal state
00-15 P78 | selection ‘ -
0361 P5g7 Monitor expanded Slot 2&3 digital input
00-16 P79 | Operation mode selection ' terminal state
00-26 P125 | Expansion card type
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5. Parameter Description

Group No. Name Group No. Name
03.62 — ![\g?mn:;(;rl i)t(sfended Slot 2 digital output 06-58 P754 | E1 alarm output voltage -
E1 alarm the temperature rising accumula-
06-01 P22 | Stall prevention operation level 06-59 R7% tion rate
06-08 P155 | Qver torque detection level 06-60 P756 | E1alarm PN voltage
06-11 P160 | Stall level when restart 06-61 P757 | E1 alarm the time of inverter has run
06-21 P705 | Low voltage level 06-62 P758 | E1 alarm inverter operation status code
06-22 P706 | Regenerative brake operation level 06-63 P759 | E1 alarm (years/months)
06-23 P707 | Regenerative brake operation level 06-64 P760 | E1 alarm (days/hours)
06-25 P709 | Capacitor lifetime detection level 06-65 P761 E1 alarm (minutes/seconds)
06-27 P292 | Accumulative motor operation time (minutes) 06-70 P766 | E2 alarm output frequency
06-28 P293 | Accumulative mator operation time (days) 06-71 P767 | E2 alarm output current
06-29 P296 | Accumulative motor power time (minutes) 06-72 P768 | E2 alarm output voltage
06-30 P297 | Accumulative motor power time (days) 06.73 p7gg | E2 alam the temperature rising accumula-
06-41 P289 | Alarm code display tion rate
06-43 P291 | Alarm message display 06-74 P770 | EZ alarm PN voltage
06-44 P740 | E1 06-75 P771 | EZ alarm the time of inverter has run
06-45 P741 | E2 06-76 P772 | EZ alarm inverter operation status code
06-46 P742 | E3 06-77 P773 | E2 alarm (years/months)
06-47 P743 | E4 06-78 P774 | E2 alarm (days/hours)
06-48 P744 | E5 06-79 P775 | E2 alarm (minutes/seconds)
06-49 P745 | E6 07-17 P802 | CANopen communication status
06-50 P746 | E7 07-18 P803 | CANopen control status
06-51 P747 | E8 09-13 P124 | Expansion card version
06-52 P748 | E9 10-52 P265 | Overexcitation current level
06-53 P749 | E10 1113 P402 | Speed limit
06-54 P750 | E11 11-14 P403 | Speed limit bias
06-55 P751 | E12 14-20 P618 | Current value of curling radius
06-56 P752 | E1 alarm output frequency 14-32 P630 | Actual line speed
06-57 P753 | E1 alarm output current
When in password protection, parameters cannot be read. (00-03="3")
Exception The parameters below can still be read:
Group No. Name Group No. Name
00-00 P80 | The inverter model 03-60 psgg | Monitor noumenon and expanded Slot 3
00-01 P188 | Firmware version ' output terminal state
00-05 P295 | Password setup 0361 psg7 | Monitor expanded Slot 283 digital input
00-08 P37 | Speed display terminal state
00-16 P79 | Operation mode selection 03.62. pogg | Monitor expanded Slot 2 digital output
00-25 P990 | Parameter mode setting terminal state
00-26 P125 | Expansion card type 06-25 P709 | Capacitor lifetime detection level
01-00 P1 Maximum frequency 06-41 P289 | Alarm code display
01-01 P2 Minimum frequency 06-43 P291 | Alarm message display
03-59 P585 Monitor noumenon digital input terminal 06-44 P740 | E1
state 06-45 P741 | E2
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Group No. Name Group No. Name

06-46 P742 | E3 06-64 P760 | E1 alarm (days/hours)

06-47 P743 | E4 06-65 P761 E1 alarm (minutes/seconds)

06-48 P744 | E5 06-70 P766 | E2 alarm output frequency

06-49 P745 | E6 06-71 P767 | EZ alarm output current

06-50 P746 | E7 06-72 P768 | EZ alarm output voltage

06-51 P747 | E8 06-73 p76g | EZalarm the temperature rising accumula-

06-52 P748 | E9 tion rate

06-53 P749 | E10 06-74 P770 | E2 alarm PN voltage

06-54 P750 | EN 06-75 P771 | EZ alarm the time of inverter has run

06-55 P751 | E12 06-76 P772 | E2 alarm inverter operation status code

06-56 P752 | E1 alarm output frequency 06-77 P773 | E2 alarm (years/months)

06-57 P753 | E1 alarm output current 06-78 P774 | E2 alarm (days/hours)

06-58 P754 | E1 alarm output voltage 06-79 P775 | E2 alarm (minutes/seconds)

06.59 p7ss | E1 alam the temperature rising 07-17 P802 | CAN open communication status
accumulation rate 07-18 P803 | CAN open control status

06-60 P756 | E1alarm PN voltage 09-13 P124 | Expansion card version

06-61 P757 | E1 alarm the time of inverter has run 14-20 P618 | Current value of curling radius

06-62 P758 | E1 alarm inverter operation status code 14-32 P630 | Actual line speed

06-63 P759 | E1 alarm(years/months)

Password protection

Registering a password
1. Write a number (2~65535) in 00-05as a password, password protection takes effect immediately;
2. After registering a password,00-05=1;

Unlocking password protection
1. Write the correct password in 00-04, and then password protection will be unlocked;
2. After unlocking the password, 00-04=0, 00-05=1;
3. If turn the inverter power off and then turn on, it will still restore to the password protection status.

Password all clear
1. Write the correct password in 00-04 to unlock the password protection;
2. Write 0 in 00-05, password will be all cleared.

Note: Please keep the password properly. Bring the inverter to the factory for decryption if the password is forgotten.

5.1.4 Monitoring function
e The item to be displayed on the parameter unitcan beselected.

Fact .
Parameter Name actory Setting Range Content
Value
When the inverter starts, the parameter unit enters the
) o X0 monitoring mode automatically, and the screen displays
00-06 Parameter unit monitoring 1 the output frequency.
P110 selection -
X1 When the inverter starts, the screen of the parameter
unit displays the target frequency.
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Parameter Name gacon Setting Range Content
Value
When the inverter starts, the parameter unit enters the
X2 monitoring mode automatically, and the screen displays
the current pressure and feedback pressure of the con-
stant pressure system
00-06 Paramleter unit monitoring 1 0X Boot screen to monitor model output frequency
P110 selection
1X Boot screen to set the target frequency mode
2X Boot screen to monitor model of output current
3X Boot screen to monitor mode of the output voltage
0 Output voltage (V)
1 Inverter voltage between (+/P) and (-/N) terminals (V)
2 Temperature rising accumulation rate of inverter (%)
3 Target pressure of the constant pressure system (%)
4 Feedback pressure of the constant pressure system (%)
5 Operation frequency (Hz)
6 Electronic thermal accumulation rate (%)
7 Signal value (V) of A1 simulating input terminals
Signal value (mA) of Al3 simulating input terminals
8
(MA/V)
9 Output power (kW)
10 PG card's feedback rotation speed. (Hz)
Positive and reverse rotation signal. Then 1 represents
i positive rotation, 2 represents reverse rotation, and 0
represents stopping state
12 NTC temperature (°C)
13 Electronic thermal accumulation rate of motor (%)
E’qu Multi-function display 0 14 Reserve
' 15 Input frequency of terminal DIH (kHz)
16 Real-time curling radius value (mm)
17 Real-time line speed (m/min)
18 Output torque of inverter (%)(Validonly when 00-21 (P.
300) or 00-22 (P. 370) is setto 3~6)
19 Digital terminal input state
20 Digital terminal output state
21 Actual working carrier frequency
Signal value (mA) of Al2 simulating input terminals.
22
(mA/V)
Synchronousmotor rotor pole position (Show the motor
23 rotor magnetic pole position of the encoder only at
00-21 (P 300) = 5 effective)
24 Current target frequency
25 PTC enter the percentage
2% Target pressure and feedback the constant pressure sys-
tem
27 Motor speed
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Note: 1. The “output frequency” here is the value after slip compensation.
2. Set the boot screen for the target frequency mode, the “FWD" or “REV"” or “STOP" button will cut images for the target
frequency setting mode.
3.The multi-function display selection is realized in the monitoring voltage mode. Please refer to Section 4.2.3 for monitoring
mode selection.
4. Please refer to 5.4.15 for the sort of terminal, 03-59 (P585) for digital terminal input state, 03-60 (P586) for digital output
teriminal state.

Display | parameter unitmonitoring selection

Display the current target pressure and feedback pressure of the constant pressure system (00-06="3").
At this point, the screen display shows two sections. A decimal point is used to separate the boundaries. What is

on the left is the target pressure of the constant pressure system and what is on the right is the feedback pressure
o Lo e L

of the constant pressure system. As is shown in this figure, === ' , 20 denotes that the target pressure of
the constant pressure system is 2.0kg/cm?; 30 denotes that the feedback pressure of the constant pressure system
is 3.0kg/cm?.

Display | Multi-function display

The multi-function display selection is realized in the monitoring voltage mode. Please refer to 4.2.3. The operation
flow charts for monitoring mode with DXF-KEY-LED for for monitoring mode selection.

5.1.5 Speed display
¢ |n the mode of “monitoring output frequency’, the screen displays the corresponding machine speed.

Parameter Name Sy Setting Range Content
Value
0 0: Display output frequency(the mechanical speed is not
displayed)

00-08 Speed display 0.0
P37 : 0.1~5000.0 When 00-09=1

1~50000 When 00-09=0
00-09 _ , 0 0: Speed display selection unit is 1
P259 Speed unit selection 1 - - —
: 1 1: Speed display selection unit is 0.1

Speed display

The setting value of 00-08 is the machine speed of the inverter when its output frequency is 60Hz. For example:

1. If the transmitting belt speed is 950 m/minute when the inverter output frequency is 60Hz, set 00-08 = 950.

2. After setting, in the “output frequency monitoring mode” of parameter unit, the screen will display the speed of
the transmitting belt.

Note: The machine speed on the screen is the theoretical value calculated proportionately by the inverter output frequency and the
setting value of 00-08. So there’s minute discrepancy between the displayed machine speed and the actual one.
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5.1.6 PWMcarrier frequency
e The motor sound can be changed by adjusting PWM carrier frequency properly.

5. Parameter Description

Factory

Parameter Name Value Setting Range Content

bkHz 1~15 kHz Frame 1/2/3

00-11 . 4kHz 1~9 kHz Frame 4/5

Carrier frequency

P72 2kHz 1~9 kHz Frame 6/7

2kHz 1~3 kHz Frame 8
) ) 0 None Soft-PWM operation
00-12 Soft-PWM carrier operation 0 —
P31 selection ' When 00-11 (P.72)< 5, Soft-PWM is valid (only apply to

V/F control)

Carrier frequency

The higher the carrier frequency, the lower the motor acoustic noise. Unfortunately, it will result in greater leakage
current and larger noises generated by the inverter.

The higher the carrier frequency, the more energy dissipated, and the higher the temperature of the inverter.

In case of a mechanical resonance occurring in a system within the inverter, P72 is helpful for improving the

performance by adjusting its value.

Note: The optimum carrier frequency shall be 8 times greater than the target frequency.

Carrier operation selection V/F

Soft-PWM control is a control method that changes the motor noise from a metallic sound into an inoffensive, com-
plextone.

Motor noise modulation control is when the inverter varies its carrier frequency from time to time during the opera-
tion. The metal noises generated by the motor are not a single frequency. This function selection is to improve the
high peak single frequency noises.

This function is only valid under the V/F mode; i.e., it is effective when 00-21=0.

5.1.7 Stop operation selection
e Select the inverter stop operation.

Parameter Name I Setting Range Content
Value
00-13 . ) ) 0 ldling braking
Idling braking / DC brakin 1
P71 ‘ ‘ ‘ 1 DC braking
STOP . .
0014 0 Press L"5ET_J button and stop the operation only in the PU
i _sTop and H2 (combined mode 2) mode
P75 function selection ! ! )
STOP
! Press button and stop the operation in all mode.

Idling braking / linear braking

Idling braking (00-13="0")
The inverter will terminate the output immediately after the stop siganl is accepted, and the motor will be “racing”
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Linear braking(00-13="1")

>
>

Output frequency
(HZ)

The motor idling breaking

>

Operation
signal ON

>
time

OFF

The output of the inverter will follow the acceleration / deceleration curve to decelerate until stop after the stop

signal is accepted.

A

Output frequency (Hz)

Deceleration time
(the time is set by P.8)

linear
braking

Operation
signal ON OF]

>
time

F

. STOP. . .
Button function selection

to stop the operation.(00-14="1")

Noticeln any modes except the PU and the H2 mode, the motor can be stopped by pressing

STOP,

reser | The inverter

then displays EO and all functions of the inverter are disabled. To unlock the state, follow the procedures below:

1. If the start signal is the digital input terminal, it is necessary to cancel the digital input start signal given(Note1);

2. Press button for over 1.0 second to remove EO state.

No matter in which setting, press button for over 1.0 second to reset the inverter after the alarm occurs.

Note:
stopped after reset.)

1. In the programmed operation mode, it is not necessary to cancel the start signal.The inverter will run at the section where it

2 After resetting the inverter, the values of the two relays of “electronic thermal relay” and “IGBT module thermal relay” will be

set to zero.

5.1.8 Forward/reverse rotation prevention selection

e Set this parameter to limit the motor rotation to only one direction, and prevent reverse rotation fault resulting from
the incorrect input of the start signal.

F r .
Parameter Name actory Setting Range Content
Value
0 Forward rotation and reverse rotation are both permitted.
00-15 Forward/reverse rotation 1 Reverse rotation is prohibited (Press the reversereference
A . 0 to decelerate and stop the motor).
P78 prevention selection
9 Forward rotation is prohibited (Press the forward rotation
reference to decelerate and stop the motor).
Note: It is valid to all start signals.
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5.1.9 Operation mode selection

5. Parameter Description

e Select the operation mode of the inverter, and determine the source of start signal and target frequency.

Parameter Name gacion Setting Range Content
Value

0 “PU mode”, “external mode” and “Jog mode” are interchangeable.
1 “PU mode” and “JOG mode” are interchangeable.
2 “External mode” only
3 “Communication mode” only

00-16 Operation mode : “Comb{ned mode 1

P79 selection 0 5 “Combined mode 2
6 “Combined mode 3"
7 “Combined mode 4
8 “Combined mode 5"

99999 The second operation_ mode, operating instruction is set by 00-18 (P.109),
the target frequency is set by 00-17 (P.97)

0 Frequency set by parameter unit
1 Frequency set by Communication RS485

00-17 The second target 0 2 Frequency set by the analog

P97 frequency selection 3 Frequency set by communication expansion card
4 Frequency set by PG board A2B2
5 Frequency set by DIHpulse
0 Operating signal set by parameter unit

00-18 The second start signal 0 1 Operating signal set by digital input terminal

P109 selection Operating signal set by Communication RS485
3 Operating signal set by communication expansion card
0 Incommunicatiqn mode, operating instruction and setting frequency is

00-19 Qommuqication mpde 0 set by communication.

P35 instruction selection 1 Incommunication mode, operating instruction and setting frequency is

set by external.

Operation mode selection

Please refer to Section 4.3 for the detailed setting and usage.

ttin . . . . .
Communication mode instruction selection

When 00-16=3, select communication mode:
1. If 00-19=0, operating instruction and speed instruction is set by communication;
2. If 00-19=1, operating instruction and speed instruction is set by external.
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5.1.10 Control mode selection
e Select the control mode by setting 00-20(P400).

Parameter Name L] Setting Range Content
Value
0 Speed control
00-20 Control mode selecti 0 1 T |
P400 ontrol mode selection orque contro
2 Position control

Control mode selection

When 00-20=0, the torque control is invalid and the inverter will do the general close-loop vector speed control;
when 00-20=1, the torque control is valid and the inverter will do the torque control. When the torque control is
valid, the inverter need to work in the mode of close-loop vector control and the speed encoder must be installed.
And if the Torque reference is larger than the load torque, the motor will accelerate until the motor speed is equal to
the speed limit. Now the inverter will switch to speed control mode to avoid accelerating the motor continually.

When 00-20control mode selection is used in concert with digital input function, please set as the following sheet.

ttin . . . . .
Communication mode instruction selection

When 00-16=3, select communication mode:
1. If 00-19=0, operating instruction and speed instruction is set by communication;
2. If 00-19=1, operating instruction and speed instruction is set by external.

e Digital input function e
Switch of speed/torque control Switch of position/speed control
0 Not set Not set Speed control
1 Not set Not set Torque control
2 Not set Not set Position control
0 Setting, correspondent terminal ON Torque control
0 Setting, correspondent terminal OFF Speed control
2 Setting, correspondent terminal ON Position control
2 Setting, correspondent terminal OFF Speed control

5.1.11 Motor control mode selection
e Determine the control mode of the selected AC motor inverter.

Parameter

Factory

it Value

Setting Range

Content

00-21
P300

Induction motor V/F control

Induction motor close-loop V/F control (VF + PG)

Induction motor simple vector control

Motor control mode selection 0

Induction motorsensorless vector control

Induction motor PG vector control

Synchronous motor PG vector control

Synchronous motor without PG vector control

00-22
P370

Induction motor V/F control

Induction motor V/F close-loop control (VF+PG)

Induction motor simple vector control

The second motor control

Induction motorsensorless vector control

mode selection 99999

Induction motor PG vector control

gldhlIOWIN IO O W N |—|O

Synchronous motor PG vector control

6 Synchronous motor without PG vector control

999939

The second motor control mode is not selected.
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5. Parameter Description

Motor control mode

Induction motor V/F control: user can design proportion of V/F as required and can control multiple motors simulta-
neously.

Induction motor close-loop V/F control (VF + PG): user can use optional PG card with encoder for the closed-loop
speed control.

Induction motor simple vector control: The frequency will be altered due to elevated voltage and increased compen-
satory motor load.

Induction motor sensorless vector control: get the optimal control by the auto-tuning of motor parameters.
Induction motor PG vector control: besides torque increases, the speed control will be more accurate.
Synchronous motor PG vector control: besides torque increases, the speed control will be more accurate.
Synchronous motor without PG vector control: get the optimal control by the auto-tuning of motor parameters.

Note: 1. The motor capacity has to be at the same level or one level below of the level of the capacity of the inverter.

2. Sensorless vector control: Auto-tuning function can be used to enhance the control function. Before setting 00-21= 3 or 4,
first set the motor parameters or the auto-tuning function to improve the control accuracy.

3. When 00-21=1 and the mode of close-loop V/F control (VF+PG) is selected, please make sure that the motor poles 05-02 is
correct.

4. When 10-03 (P151) =1, zero-speed operation is executed under the motor closed-loop control; DC voltage brake is executed
under the IM motor V/F closed-loop control.

5. When 00-22 = 99999, and RTsignal is ON, the second motor parameter 05-22~05-38 is valid, please refer to Section 5.2.10
for the second function parameter.

6. RT metioned here is the function name of “multi-function digital input terminal” Please refer to 03-00~03-05/P80~P84, P86,
03-06 (P126), 03-09 (P550) for the function selection of multi-function digital input terminal; please refer to Section 3.3 for
related wiring.

5.1.12 Motor types selection
¢ Modify the load pattern of the inverter.

Parameter Name T Setting Range Content
Value
00-23 ) 0 Normal Duty (ND), apply to the fans and water pump type duty.
Motor types selection 1 -
P186 1 Heavy Duty (HD), apply to other duties.

Motor types selection

If setting Normal Duty (00-23="0"), please execute the following steps. Load pattern will be switched after the
steps.

1. Set 00-23=0;

2. Execute 00-02 to return to the default value;

3. Execute the reset function of 00-02.
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5.1.13 50/60Hz switch selection

e According to different power frequency and the default motor frequency, frequency-related parameters which are 50Hz
or 60Hz can be selected.

Parameter Name T Setting Range Content
Value
X 0 0 The frequency parameter default valueis 60Hz system.
00-24 50/60Hz switch selection A : Y
P189 1 1 The frequency parameter default valueis 50Hz system.

50/60Hz switch selection

If the customer would like to set frequency related parameter to 60Hz system (00-24="0"), please follow the fol-
lowing two steps.

1. Set 00-24=0;

2. Set 00-02 to the factory default value (at this point, frequency-related parameters of the inverter will be reset to
60Hz.

The affected parameters are as follows:

Group No. Name Group No. Name
01-03 P3 Base frequency Frequency display reference when in the
02-51 P55 | analog output
Accelerate/decelerate reference frequency
01-09 P20
05-03 P304 | Motor rated voltage
02-09 P38 | Al1 maximum operation frequency 05-04 P305 | Motor rated frequency
The maximum operation frequency of 05-06 P307 | Motor rated rotation speed
02-21 P39 | terminal AI3

Stall prevention operation reduction starting
06-03 P66 | frequency

The maximum operation frequency of
02-30 P508 | terminal A2

10-41 P701 | VF separated voltage digital

5.1.14 Parameter mode setting
e Select “order number” or “parameter group” to display parameters.

Parameter Name L) Setting Range Content
Value
00-25 i 0 Parameter is displayed as “group mode”
Parameter mode setting 0 — -
P390 1 Parameter is displayed as “conventional P mode”

Display | parameter mode setting

"Parameter group” displaying

00- 25

Hz A
“Order number” displaying
[ s [ v]
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5.1.15 Expansion card type display
e This parameter is used to check the expansion card type, and cannot be modified.

Parameter Name A5t Setting Range Content
Value
00-26 . . . .
P125 Expansion card type Read Read It is used to display the current expansion card type, for read only.

The current expansion card type
High level is for all no card status, i.e, all the bits are 1.

The definition of each bit of 00-26 (P125) is as follows:

bi
t 21 1 21 0 29 28 27 26 25 24 23 22 21 20

bit11‘ bit10‘ bit9 ‘ bit8 | bit7 ‘ bit6 ‘ bitb ‘ bit4 | bit3 ‘ bit2 ‘ bit1 ‘ bit0
777777777 SLOT3  ------k---===- SLTO2 -----=—f---==== SLOT1 -----—-

The values for all kinds of expansion cards are as the following table:

Expansion card type Model Expansion card
DXF-NET-DP 0101
DXF-NET-DN 1700 1
Communication Expansion card DXF-NET-ECAT 1T 101
DXF-NET-CAN T 101
DXF-NET-ET 0011
/OEspansion card DXF-EXT-6DIZRO 1T 010
DXF-EXT-8RO 0110
DXF-ENC-301C 0 000
PGExpansion card DXF-ENC-301L 0 001
DXF-ENC-302L 0010

For example: Insert DXF-NET-CAN into SLOT1, insert DXFENC-302L into SLOT2, and insert DXFEXT-8RO into SLOT3, the
read-out value of 00-26 (P125) is as follows:

bit 21 1 21 0 29 28 27 26 25 24 23 22 21 20

ol rfolofolifofifrfo] ]

S0 00-26 =0x211 + 1x210 + 1x29 + 0x28 + 0x27 + 0x26 + 1x25 + 0x24 + 1x23 + 0x22 + 0x21 + 0x20=1581

Note: SLOT1 is only for communication expansion card; SLOT2 is for PG and IO expansion card; SLOT3 is only for |0 expansion card.
It will display alarm if the expansion card is inserted into the wrong slot. Please refer to 6.1 Appendix 2: Alarm code list.
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5.2 Basic parameter group 01

Parameter . Factory User set-
Group Number Name Setting Range Value tings
) 55K/75KF and types below: 0.00~01-02 (P.18) Hz 120.00Hz
01-00 P1 Maximum frequency
75K/90KF and types above: 0.00~01-02 (P.18) Hz 60.00Hz
01-01 P2 Minimum frequency 0~120.00 Hz 0.00Hz
01-02 P18 High-speed maximum 01-00 (P1) ~ 650.00 Hz 120.00Hz
frequency
50Hz system setting: 0~650.00 Hz 50.00Hz
01-03 P3 Base frequency -
60Hz system setting: 0~650.00 Hz 60.00Hz
0~1000.0 V
01-04 P19 Base frequency voltage ) ) 99999
99999: Change according to the input voltage
0: Linear acceleration / deceleration curve
0105 P29 Acceleration/deceleration 1: S pattern acceleration / deceleration curve 1 0
' curve selection 2: S pattern acceleration / deceleration curve 2
3: S pattern acceleration / deceleration curve 3
7K/5.5KF and t below: 0~360. ~3600. .
0106 b7 Acceleration fime 3.7K/5.5KF and types below: 0~360.00s/0~3600.0s 5.00s
5.5K/7.5KF and types above: 0~360.00s/0~3600.0s 20.00s
3.7K/5.5KF and types below: 0~360.00s/0~3600.0s 5.00s
01-07 P8 Deceleration time 5.5K/7.5K~7.5K/11KF types: 0~360.00s/0~3600.0s 10.00s
11K/15KFand types above: 0~360.00s/0~3600.0s 30.00s
0108 P21 Acce[eration/deceleration 0: T?me ?ncrement ?S 0.01s 0
time increments 1: Time increment is 0.1s
0109 P20 Acceleration/deceleration 50Hz system setting: 1.00~650.00Hz 50.00Hz
' reference frequency B0Hz system setting: 1.00~650.00Hz 60.00Hz
0.75K/1.5KF types: 0~30.0% 6.0%
1.5K/2.2KF~3.7K/5.5KF types: 0~30.0% 4.0%
01-10 PO Torque boost 5.5K/7.5KF~7.5K/11KF types: 0~30.0% 3.0%
11K/15KF~55K/75KF types: 0~30.0% 2.0%
75K/90KF and types above: 0~30.0% 1.0%
01-11 P13 Starting frequency 0~60.00Hz 0.50Hz
Applicable to constant torque loads (convey belt,etc.)
Applicable to variable torque loads (fans and pumps, etc.)
Applicable to ascending / descending loads
01-12 P14 Load pattern selection Multipoint VF curve 0
Special two-point VF curve
V/F complete detached mode
V//F semidetached mode
01-13 P15 JOG frequency 0~650.00Hz 5.00Hz
01-14 pip | J0G acceleration/ 0-360.00s/0~3600.0s 0.50s
decelerationtime
01-15 P28 Output frequency filter time 0~1000ms Oms
. 0~650.00Hz
01-16 P91 Fequency jump 1A — 99999
99999: invalid
. 0~650.00Hz
01-17 P92 Fequency jump 1B . 99999
99999: invalid
: 0~650.00Hz
01-18 P93 Fequency jump 2A . 99999
99999: invalid
0119 P94 | Fequency jump 2B 0-650.00Hz 99999
' fHeneyJimp 99999; invalid
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5. Parameter Description

Parameter . Factory User set-
Group Number Name Setting Range Value tings
0~650.00Hz
01-20 P95 F i 3A 99999
equency jump 99999: invalid
. 0~650.00Hz
01-21 P96 Fequency jump 3B — 99999
99999: invalid
L 0~360.00s/0~3600.0s
01-22 P44 The second acceleration time 99999
99999: Not selected
0~360.00s/0~3600.0
01-23 P45 The second decelerationtime s/ S 99999
99999: Not selected
0~30.0%
01-24 P46 The second torque boost - 99999
99999: Not selected
0~650.00H
01-25 P47 The second base frequency ‘ 99999
99999: Not selected
01-26 P98 Middle frequency 1 0~650.00Hz 3.00Hz
01-27 Pag Output voltage 1 of middle 0-100.0% 10.0%
frequency
. 0~650.00Hz
01-28 P162 Middle frequency 2 99999
99999: Not selected
01-29 pigg | DutputvoltageZofmiddle | 45 oo 0.0%
frequency
0~650.00Hz
01-30 P164 Middle frequency 3 99999
99999: Not selected
01-31 prgs | Qutputvoltage3ofmiddle | 445 oo, 0.0%
frequency
0~650.00H
01-32 P.166 Middle frequency 4 ‘ 99999
99999: Not selected
01-33 prg7 | Qutputvoltage dof middle |, ;05 oo, 0.0%
frequency
. 0~650.00Hz
01-34 P168 Middle frequency 5 99999
99999: Not selected
0135 P169 ?”tp“t voltage 5 of middle | ;04 4o, 0.0%
requency
01-36 poss | Spattemtimeatthe 0~25.005/0-250.0s 0.20s
beginning of acceleration
i 0~25.00s/0~250.0
0137 P756 $ pattern time at the end of s/ S 99999
acceleration 99999: Not selected
S pattern time at the 0~25.00s/0~250.0s
01-38 P257 beginning of deceleration 99999: Not selected 99999
i 0~25.00s/0~250.0
01-39 p75g S pattern time at the end of s/l S 99999
deceleration 99999: Not selected
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5. Parameter Description

5.2.1 Limiting the output frequency
e Qutput frequency can be limited. Clamp the output frequency at the upper and lower limits.

Parameter Name TR Setting Range Content
Value
01-00 ) 120.00Hz 55K/75KF and types below
Maximum frequency 0.00~01-02(P18)Hz
P1 60.00Hz 75K/90KF and types above
0;21 Minimum frequency 0.00Hz 0~120.00Hz Output minimum frequency
010z | High-speed maximum 120,001z | 01-00 (P1) -650.00Hz | Set when above 120Hz
P18 frequency

Maximum frequency, high-speed maximum frequency

The "maximum frequency” and the "high-speed maximum frequency” are interrelated:
1. If the target upper limit frequency is set below 01-00(RP1), use 01-00 as the maximum frequency;
2. If the target frequency limited to between 120~650Hz, use 01-02 as the maximum frequency.

If 01-00< 01-01, the steady output frequency will be clamped to01-00.

When setting the target frequency in PU mode, the set frequency value cannot exceed the value of01-00.

Minimum frequency

If the target frequency<01-01, the steady output frequency equals to = 01-01.

If 01-01<target frequency<01-00(01-03), the steady output frequency equals to target frequency.

A
Output A
frequency| |
(Hz) |
/ \
\ | 01-00(P.1)
\ | /01-03(P.18)
01-01(P.2) fro

5.2.2 Base frequency, basefrequency voltage
e Use this function to adjust the inverter outputs (voltage, frequency) to match with the motor rating

Target frequency
(Hz)

Parameter Name pacton Setting Range Content
Value
01-03 50.00Hz 50Hz system (00-24=1)
Base frequency 0.00~650.00Hz
PR3 60.00Hz 60Hz system (00-24=0)
01-04 0~1000.0V Set the base frequency voltage according to the motor rating.
Base frequency voltage 99999 -
P19 99999 The base frequency voltage is equal to the power source voltage.
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Base frequency

Generally set the rated frequency of the motor in 01-03.

5. Parameter Description

When the frequency on the motor rating plate is only “50 Hz' make sure to set to “50 Hz"” When it is set to "60
Hz" thevoltage will drop too much, causing insufficient torque. As a result, the inverter may trip due to overload.

When themotor operation require switching to the commercial power supply, set the commercial power supply in

01-03.

Output
voltage |01-04(P.19)
(V)

\

\

\

\

\

L |-

01-03(P.3)  output

P.

/01-25(P.47) frequency

Note: Please refer to 5.2.10 The second function for the second base frequency.

Base frequency voltage

If the output frequency is lower than the base frequency, the output voltage of the inverter will increase with output
frequency. If the output frequency has reached the base frequency (01-03), the output voltage will just be equal to

the base frequency voltage. If the output frequency exceeds the base frequency and increase continuously, the out-
put voltage will be clamped to the base frequency voltage.Please refer to 5.2.10 The second function for the second

base frequency.

5.2.3 Acceleration/deceleration time setting
e Use this function to set motor acceleration/deceleration time

Parameter Name D) Setting Range Content
Value
0 Linear acceleration / deceleration curve
01-05 Acceleration/deceleration curve 0 1 S pattern acceleration / deceleration curve 1 (Note 1)
P29 selection 2 S pattern acceleration / deceleration curve 2 (Note 2)
3 S pattern acceleration / deceleration curve 3 (Note 3)
01-06 o 5.00s 0~360.00s 3.7K/5.5KF and types below
p7 Acceleration time )
' 20.00s 0~3600.0s 5.5K/7.5KF and types above
5.00s 3.7K/5.5KF and types below
01-07 L 0~360.00s
P8 Deceleration time 10.00s 0-3600.05 5.5K/7.5KF~7.5K/11KF types
30.00s 11K/15KF and types above
01-08 Acceleration/deceleration time 0 0 Time increment is 0.01s
F21 increments 1 Time increment is 0.1s
01-09 ; ; 50.00Hz 50Hz system setting (00-24=1)
p20 AcfceIerat|?n/dece|erat|on 1.00~650.00Hz :
‘ rererence rrequency 60.00Hz B60Hz system setting (00-24=0)
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5. Parameter Description

Acceleration/deceleration curve selection

Linear acceleration /deceleration curve(01-05="0")

An acceleration slope is constructed by the combination of 01-06 and 01-09. A deceleration slope is constructed by
the combination of 01-07 and 01-09.

When the target frequency varies, it increases with the “acceleration slope” or decreases with the “deceleration
slope” linearly. See the figure below:

01-09(P.20)

Output frequency

01-06(P.7) 01-07(P.8) Time

S pattern acceleration /deceleration curve 1(01-05="1")

An acceleration slope is constructed by the combination of 01-06and 01-03. A deceleration slope is constructed by
the combination of 01-07 and 01-03.

The acceleration / deceleration curve has an S-shape change according to the “acceleration / deceleration slope’’
90° X ¢

The S-shape equation between 0 and 01-03(P3) is: £ = [1 — cos( )] x P.3
. . 4 P , 5
The S-shape equation of 01-03(P3) or above is: ¢ = — x xf2+ZxpP.7
9 (p3)? 9
t = time; f = output frequency
g
f ,‘QOQ
I ey
ool I
\
\
01-06(P.7) Time

S pattern acceleration /deceleration curve 2(01-05="2")

An acceleration slope is formed by the combination of 01-06 and 01-09. A deceleration slope is formed by the com-
bination of 01-07 and 01-09.

When the target frequency varies, the acceleration curve has an S-shape ascending according to the “acceleration
slope” The deceleration curve on the other hand has an S-shape deceleration according to the “deceleration slope’
As shown in the figure below, when the setting value of the inverter is adjusted from f0 to f2, an S-shape accelera-
tion is undertaken once, and the time is 01-06x(f2-f0)/01-09. Then if the frequency is set from f2 to f3, a second
S-shape acceleration is experienced, and the time is 01-06x(f3-f2)/01-09.

M3
2
5] 1)
o N
=y ;QO
5 N
3
gl LS
5 &
o e
Ol
Time
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5. Parameter Description

S pattern acceleration / deceleration curve 3(01-05="3")
Please refer to 5.2.12 Spattern time setting.

Acceleration / deceleration time increments

When 01-08=0, minimum acceleration / deceleration time (01-06. 01-07. 01-14. 01-22. 01-23. 04-35~04-42)
increment is0.01s.

When 01-08=1, minimum acceleration / deceleration time (01-06. 01-07. 01-14. 01-22. 01-23. 04-35~04-42)
increment is 0.1s.

Acceleration / deceleration reference frequency

When the output frequency of the inverter is accelerated from OHz to01-09, the required time is defined as “accel-
eration time"

When the output frequency of the inverter is decelerated from 0OHz to 01-09, the required time is defined as “decel-
eration time”

Note: 1. S pattern acceleration /deceleration curve 1 is used when acceleration/deceleration is required for a short time until a high-
speed area equal to or higher than thebase frequency, such as for the main shaft of the machine.

2. S pattern acceleration / deceleration curve 2 can effectively reduce motor vibration during the acceleration / deceleration, and
thus prevent the belts and gears from broken.

3. S pattern acceleration / deceleration curve 3 is used to start the inverter gradually without impact.
4. Please refer to Section 5.2.10 The second function for the second acceleration/deceleration time.

5. When RT is “on’ the second function is valid. For the operation characteristics of the motor, please refer to Section 5.2.10.RT
mentioned in this section is the function name of the “multi-function digital input terminal” Please refer to 03-00~03-06, 03-09
for function selection and purposes of the multi-function digital input terminal. For related wiring, please refer to Section 3.3.

5.2.4Torque boost V/F

e For an inverter controlled by V/F mode, when the motor starts up, the starting torque is usually inadequate since the
output voltage of the inverter is inadequate. In this case, the output voltage can be elevated by properly setting the
torque boost (01-10), and thus a better starting torque can be acquired.

Parameter Name F‘a;:lt::;y Setting Range Content
6.0% 0.75K/1.5KF types
4.0% 1.5K/2.2KF~3.7K/5.5KF types
OL-SU Torque boost 3.0% 0~30.0% 5.5K/7.5KF~7.5K/11KF types
' 2.0% 11K/15KF-55K/75KF types
1.0% 75K/90KF and types above

Torque boost

If 01-10=6% and 01-04=220V, and when output frequency of the inverter is 0.2Hz, the output voltage is:
100%— P.0 100%— 6%
P 0Hz

P.19X[ Xf+P.O)22OV><( X0.2H2+6°/<Jl4.03V

If RT is “on,” “the second torque boost” on 01-24 is valid (Note 2).

Note: 1. If the set value of 01-10 is too high, it will activate current inverter protection or the activation will be impeded.
2. Please refer to Section 5.2.10 for the second torque boost.
3. RT mentioned in this section is the function name of the “multi-function digital input terminal’ Please refer to 03-00~03-06,
03-09 for function selection and purposes of the multi-function digital input terminal. For related wiring, please refer to Section
3.3.
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5. Parameter Description

5.2.5 Starting frequency

e When the motor starts up, the instantaneous output frequency of the inverter is called "starting frequency”

Parameter Name T Setting Range Content
Value
01-11 .
P13 Starting frequency 0.50Hz 0~60.00Hz --

Starting frequency

If the target frequency of the inverter is lower than the setting value of 01-11, the motor will not run. When the
signal of the motor starts, the output frequency will go up from the value of 01-11.

Output
frequency
(Hz)

01-11
(P.13)

5.2.6 Load pattern selection V/F

Startup signal
input

Time

e Optimal output characteristics for application or load characteristics can be selected when in V/F control.

Parameter Name BECO Setting Range Content
Value

0 Applicable to constant torque loads (convey belt, etc.)
1 Applicable to variable torque loads (fans and pumps, etc.)

2+ 3 Applicable to ascending / descending loads

0&%142 Load pattern selection 0 4 Multipoint VF curve

5~13 Special two-point VF curve
14 V/F complete detached mode
15 V/F semidetached mode

Load pattern selection

When 01-12=4, suppose that 01-04=220V, 01-26=5Hz, 01-27=10%, when the inverter is running atbHz, the output

voltage equals to 01-04x01-27=220Vx10%=22V.

If RT is “on’ 01-24 "the second torque boost” is valid.
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5. Parameter Description

01-12=0

0 P.3 Output frequency

Applicable to constant torque loads

(convey belt, etc.,)

01-12=1

0 P.3 Output frequency

Applicable to variable torque loads
(Fans and pumps, etc.)
Curve equation of output voltage and output frequency is:

(Base voltage-Base voltage*P.0)* Output frequency?®+
V: Base voltage* P.0
Base frequency?

01-12=2
SA
I
5 P.19
> | - - — — .
s Sy
5 &
o N \
& N
< QO
<© ,\o’{b \
N \
P.0 &
2 \
3
<& \
‘ >
0 P.3 Output frequency

Ascending / descending loads

01-12=3
oA
g P.I9
= S
2 & 7
=3 &
3| & ‘
&8
Q9 & |
& \
P.0 @{b |
«° |
‘ >
0 P.3 Output frequency

Ascending / descending loads

01-12=4

Output voltage (%)

o
o)
©

P.167

P.165

P.163

P.99

P.0

p.3 Output frequency (Hz)

P98 P.162 P.164 P.166 P.168

Whether it is high startup torque or descending torque,
they are due to the set values (Note 1).

01-12=5

€
>

Output voltag

>
\
\
\

PO | ‘
| Output frequency
\

0 0.1P.98=3.0 P.3

When P.14 = 5, the value of Ais 7.1% (Note 2).
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01-12=6,7,8
SA
3
) P.19
S0 - -
5
2 \
>
o \
Ar—— \
| \
| \
POl ~ |
| \ | output frequency
L |
00.1 3.0 P.3

When 01-12=6, the value of A is 8.7%. When 01-12=7,
the value of Ais 10.4%. When01-12=8, the value of A
is 12.0%.(Note 2)

01-12=9, 10
(0]
# o
s P
Q|- -
5
a \
5
o \
\
AL |
/ |
P.0 = \
| | Output frequency
>
0 0.1 30 P.3

When P.14=9, the value of Ais 20.0%. When P.14=10,
the value of A is 25.0%.(Note 2)

01-12=11,12,13

§A
= P.19
o|_ - _ _
S, _
5
a \
E |
(@)
\
\
POF— | |
‘ Output frequency
001 6 P.3

When 01-12 = 11, the value of A'is 9.3%. When 01-12 = 12,

the value of Ais 12.7%. When 01-12 = 13, the value of A
is 16.1%. (Note 2)

Note:

1. Referring to the diagrams above, set 01-26 and 01-27, if one point is needed. Set 01-26, 01-27, 01-28 and 01-29 if two points are

needed. 01-26, 01-27, 01-28, 01-29, 01-30 and 01-31 if three points are needed.

2. If you set 01-12 between 5 and 13, the curve will be invalid when 01-10 is larger than the point A, where point A equals to

01-10.
VF complete separation (01-12="14")

In this mode, the output frequency and output voltage of the AC drive are independent. The output frequency is
determined by the frequency source(00-16), and the output voltage is determined by “Voltage source for V/F separa-

tion” (10-40).For the details, please refer to Section 5.11.13 V/F complete separation.

V/F half separation (01-12="15")

In this mode, V and F are proportional and the proportional relationship can be set by external analog terminal or DIH
terminal. The relationship between V and F are also related to the rated motor voltage and rated motor frequency.

In this mode, the relationship between V and F is: V/F=2*X*(rated motor voltage)/(rated motor frequency).

X is set byexternal analog terminal function, and the range is 0-100%.

Note:

VF curveseparation is suitable for all kinds of variable frequency power supply occasions, but the user must be careful when
setting and adjusting parameters, inappropriate settings may cause damage to the machine.
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5. Parameter Description

5.2.7 JOG operation

¢ The frequency and acceleration/deceleration time for JOG operation can be set. JOG operation can be used for con-
veyor positioning, test run, etc.

Parameter Name D Setting Range Content
Value
01-13
P15 JOG frequency 5.00Hz 0~650.00Hz
01-14 JOG acceleration/ 0.50s 0~360.00s/ 01-08=0/
P16 decelerationtime ' 0~3600.0s 01-08=1

JOG operation

In JOG mode, the output frequency is the set value of 01-13, and the acceleration / deceleration time is the set
value of 01-14.

Output frequency
01-09
e
\
01-03 ! Forward \ :
(P.19) i 01-14
: i rotatloni #E‘P 16}:(*
]
T | T
e 011 | 1\ Reversel .
01-03 e ! i\ rotation | Time
(P.15) | I J'_ :
I }____l \ I/I
[ | [ \ y!
—— = — -t — =+ — =
01-09 | | I
(P.20) Press Press
FWD REV

Note: Please refer to Section 4.3.3 for how to enter the JOG mode.
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5. Parameter Description

5.2.8 Output frequency filter time

e When Output frequency filter time is set, the inverter can filter out the output frequency to reduce machinevibration
upon high-frequency and low-frequency is switched.

Parameter Name ) Setting Range Content
Value
01-15 ) .
pog Output frequency filter time Oms 0~1000ms

Output frequency filter time

The bigger the 01-15 is, the better the filtering effect is. But the corresponding response delay will also increase.

If 01-15 is set to O, the filtering function is invalid.

5.2.9 Fequency jump

e When it is desired to avoid resonance attributable to the natural frequency of a mechanical system, these parameter-
sallow resonant frequencies to be jumped.

Parameter Name F‘e;;:lt:ll;v Setting Range Content
016 | Fequency jump 1A 99999 0050 00
P91 99999 Invalid.
01-17 Foquency jump 18 99999 0~650.00Hz
P92 99999 Invalid.
01-18 Faquency iump 2A 99999 0~650.00Hz
F93 99999 Invalid.
01-19 Faquoncy iump 28 99999 0~650.00Hz
F.94 99999 Invalid.
01-20 Faquency lump 3A 99999 0~650.00Hz
P85 99999 Invalid.
01-21 Foquency jumn 38 99999 0~650.00Hz
F.96 99999 Invalid.

Fequency jump

To avoid system’s mechanical resonance frequency when running the motor, the inverter provides three sets of
jump frequencies, namely, 01-16 and 01-17 (the first set), 01-18 and 01-19 (the second set), 01-20 and 01-21 (the third
set).
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5. Parameter Description

A

Output
frequency
(Hz)

01-16 0117 0118 01-19 01-20 01-21
(P91 (P92) (P93) (P94) (P95) (P.96)

For example: assuming 01-16=45 and 01-17=50;

If the target frequency<45Hz, then the steady output frequency=the target frequency.
If 45Hz<target frequency=50Hz, then the steady output frequency=45Hz.

If the target frequency>50Hz, then the steady output frequency=the target frequency.

Note: 1. During the acceleration / deceleration period, the output frequency of the inverter will still pass through the jump frequency.

2. When 01-16=99999 or 01-17=99999, the first set of frequency jump is invalid.
When 01-18=99999 or 01-19=99999, the second set of frequency jump is invalid.
When 01-20=99999 or 01-21=99999, the third set of frequency jump is invalid.

5.2.10 The second function
e |t is appropriate for the parameters when the RT signal is ON.

Parameter Name Ly Setting Range Content
Value
0~360.00s/ 01-08=0/
0;21242 The second acceleration time 99999 0~3600.0s 01-08=1
' 99999 Not selected.
0~360.00s/ 01-08=0/
0;;1253 The second deceleration time 99999 0~3600.0s 01-08=1
' 99999 Not selected.
01-24 99999 0~30.0%
The second torque boost
P46 99999 Not selected.
01-25 99999 0~650.00Hz
The second base frequency
P47 99999 Not selected.

The second function

When 01-08=0, minimum acceleration / deceleration time(01-22, 01-23)increment is0.01s.
When 01-08=1, minimum acceleration / deceleration time(01-22, 01-23)increment is0.1s.

When RT is “on’ the second function is valid. For the operation characteristics of the motor, please refer to the fol-
lowing second function setting.

If 01-22#99999 and 01-23=99999, when RT is “on’ the acceleration /deceleration time is the “set value of 01-22"

If 01-22+99999 and 01-24=99999, when RT is “on’ the torque boost is the “set value of 01-10"

If 01-22#99999 and 01-24%£99999, when RT is “on’ the torque boost is the “set value of01-24"

If 01-22#99999 and 01-25=99999, when RT is “on’ the base frequency isthe “set value of 01-03"

If 01-22#99999 and 01-25+99999, when RT is “on” the base frequency is the “set value of 01-25"

Note: RT metioned here is the function name of “multi-function digital input terminal” Please refer to 03-00~03-05/
P80~P84,P86, 03-06(P126), 03-09 (P550) for the function selection of multi-function digital input terminal; please refer to
Section 3.3 for related wiring.
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5. Parameter Description

5.2.11 Middle frequency, output voltage of middle frequency V/F

e Parameters can be set when using a special motor, especially adjusting the motor torque.

Factory

Parameter Name Value Setting Range Content
01-26 .
Pgg Middle frequency 1 3.00Hz 0~650.00Hz
- 1 0,
01-27 Output voltage 1 of middle 10.0% 0-100.0%
P99 frequency
01-28 Middle 1 ) 99999 0~650.00Hz
iddle frequency
P162 99999 Not selected.
01-29 Output voltage 2 of middle 0.0% 0-100.0%
P163 frequency
01-30 Middle 1 3 99999 0~650.00Hz
iddle frequency
P164 99999 Not selected.
01-31 Output voltage 3 of 0.0% 0
P.165 middle frequency 0-100.0%
01-32 Middle A 99999 0~650.00Hz
iddle frequency
P.166 99999 Not selected.
- 1 0,
01-33 Output voltage 4 of middle 0.0% 0-100.0%
P167 frequency
01-34 ) 99999 0~650.00Hz
Middle frequency 5
P168 99999 Not selected.
01-35 Output voltage 5 of 0.0% ~ 0
P169 middle frequency 0-100.0%
Middle frequency, output voltage of middle frequency
Please refer to the description on01-12=4 in Section 5.2.6 Load pattern selection.
5.2.12 S pattern time
e |tis used to set the acceleration time of S pattern acceleration/deceleration.
Parameter Name FEI Setting Range Content
Value
01-36 S pattern time at the begin- 0.20s 0~25.00s/ 01-08=0/
P255 ning of acceleration ’ 0~250.0s 01-08=1
) 0~25.00s/ 01-08=0/
01-37 S pattern time at the end of 99999 0~250.0s 01-08=1
P256 acceleration
99999 Not selected.
) ) 0~25.00s/ 01-08=0/
01-38 S patten time at the begin- 99999 0-2500s 01-08=1
P257 ning of deceleration
99999 Not selected.
. 0~25.00s/ 01-08=0/
01-39 S pattern time at the end of 99999 0-2500s 01-08=1
P258 deceleration
99999 Not selected.
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5. Parameter Description

S pattern time

When 01-05 = 3, “S pattern acceleration /deceleration curve 3"

A Output
frequency , ,
I P257 !
I I
I I
,,,,, ~
N I
!
N}
|
I I
| | |
[ — ' P.258 |
1 —
I I
I | I
I | I
I I
I AN I
| N |
I \\ ! »
Time
Starting
signal ON ‘ OFF

1) The parameters 01-36, 01-37, 01-38 and 01-39 are used to start the inverter gradually without impact. And varying
degrees of S pattern acceleration/deceleration curve are adjusted by the values. When the S pattern acceleration/
deceleration curve is started, the inverter will accelerate/decelerate with different speed according to the primary
acceleration/deceleration time.

2) When S pattern acceleration/deceleration curve 3 is selected, the acceleration/ deceleration time will be longer,
as follows.

3) When the selected acceleration time (01-06 or 01-22)>01-36 and 01-37 the actual acceleration time is as follows:
The actual acceleration time = the selected acceleration time + (01-36 + 01-37) / 2.

4) When the selected deceleration time (01-07 or 01-23)>01-38 and 01-39, the actual deceleration time is as follows:
The actual deceleration time = the selected deceleration time + (01-38 + 01-39) / 2.

Example: when the parameters are initial value (60 Hz system), the actual acceleration time from OHz to 60Hz in
accordance with S pattern acceleration/deceleration curve 3 is as follows:

Acceleratiory

deceleration

reference frequency
(P.20)

Linear acceleration
(P.7 or P44)

Starting frequency
(P.13)

T1

T2
The acceleration time being setT1 = (01-09 - 01-11) * 01-06 / 01-09
The actual acceleration timeT2=T1 + (01-36 + 01-37) * (01-09 - 01-11) / 2 / 01-09

SoT1 =(60-0.5) * 5/60 = 4.96s (the actual acceleration time of linear acceleration)
The actual acceleration timeT2 = 4.96 + (0.2 + 0.2) * (60-0.5) /2 /60 = 5.16s

Note: All calculations of acceleration/deceleration time are based on 01-09.
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5. Parameter Description

5.3 Analog input and output parameter group 02

Parameter . Factor User
Group Number Name Setting Range Valuev settings
0: Non-function
1: Frequency reference
2: Torque reference
3: PID target value
4: PID feedback signal
5: Target tension setting
6: Line speed setting
7. Feedback line speed
; ; 8: Real-time curling radius
02-00 P500 It:unc_norl] Zﬂechon of - . . 1
ermina 9: Initial curling radius
10: Material thickness
11: PTC
12: PT100
13: VF detached function
14: Positive torque limit
15: Negative torque limit
16: Positive/Negative torque limit
17: Retrogradetorque limit
02-01 P501 Function of terminal A3 Same as 02-00 1
02-02 P504 Function of terminal Al2 Same as 02-00 0
02-03 P503 Function of terminal DIH Same as 02-00 0
0: Qutput frequency, the frequency display reference
02-51 (P55) is 100%.
1: Qutput current, the frequency display reference
02-52 (P56) is 100%.
2: Output DC bus voltage, the OV level is 100%.
3: Qutput the temperature rising accumulation rate of
inverter, the NTC level is 100%.
4: Qutput the electronic thermal rate of the inverter,
Function of terminal AO1 the electronic thermal relay running (06-00(P.9)#0)
02-04 P54 outout or the electronic thermal relay of the inverter's 0
p IGBT module running (06-00(P9)=0) is 100%.
b: Target frequency, the frequency display reference
02-51 (P55) is 100%.
6: Fixed level output, voltage or current output level is
set by 02-54 (P541)/02-53(P539)
7: Output voltage, inverter rated voltage is 100%
8: Excitation current, the motor rated current is 100%.
(Valid only when 00-21(P.300) or 00-22(P.370) is set
to 3~6)
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Parameter . Factory User
L Number S SEERHERRIE Value settings
9: Output torque, two times motor rated torque is
100%. (Valid only when 00-21 (P.300) or 00-22
(P370) is set to 3~6)
10: Output power, two times motor rated power is
02-04 P54 Function of terminal AQ1 100%. 0
: output 11: The high-speed pulse, 100.00KHz is 100%.
12: Motor speed, to display the level of 02-51 (P.55)
is 100%
13: PLC analog output, details please refer to DF1
embedded PLC instructions
6: Steady level output, voltage or current output level
i i is set by 02-53 (P.539).
02-05 P57 Function of terminal AO2 Is set by (P539) 0
output
0~5, 7~13: Same as 02-04.
02-06 P185 Proportion linkage gain 0~100% 0%
0: No auxiliary frequency function is available.
1: operation frequency = basic frequency + auxiliary-
frequency (given by the Al1 terminal)
2: operation frequency = basic frequency + auxiliary-
frequency (given by the Al3 terminal)
3: operation frequency = basic frequency - auxiliary
frequency (given by the Al1 terminal)
4: operation frequency = basic frequency - auxiliary
frequency (given by the Al3 terminal)
02-07 P240 Augxiliary frequency 5: operation frequency = given by the terminal Al1 as 0
the proportion linkage signal
6: operation frequency = given by the terminal Al3 as
the proportion linkage signal
7: operation frequency = given by the terminal A2 as
the proportion linkage signal
8: operation frequency = basic frequency + auxiliary
frequency (given by the terminal Al2)
9: operation frequency = basic frequency - auxiliary
frequency (given by the terminal Al2)
0: The valid range of signal sampling is 0~5V.
1: The valid range of signal sampling is 0~10V.
2: The valid range of signal sampling is 0~ -5V.
02-08 P73 Al signal selection 3: The valid range of signal sampling is 0~ -10V. 1
4: The valid range of signal sampling is -5~+5V.
5: The valid range of signal sampling is
-10~+10V.
i i 50Hz system: 1.00~650.00Hz 50.00Hz
02-09 p3g AlT maximum operation Y
frequency 60Hz system: 1.00~650.00Hz 60.00Hz
02-10 P60 Al filter time 0~2000ms 30ms
02-11 P139 The bias rate of AlT voltage | ;g go, 10p.0% 0.0%
signal
02-12 P192 The minimum input positive 0-10.00V 0.00V
voltage of Al
02-13 P193 The maximum input positive | 44 oy 10.00V
voltage of Al
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Parameter . Factory User
Group Number Ao Setting Range Value settings
_ o/ 0
The percentage correspond- 100.0%~100.0%
02-14 P194 ing to the minimum positive 0.0%
voltage of terminal Al -400.0%-~400.0% (P500= 2/14/15/16/17)
_ o/ 0
The percentage correspond- 100.0%~100.0%
02-15 P195 ing to the maximum positive 100.0%
voltage of terminal Al 400.0%-400.0% (P500= 2/14/15/16/17)
The minimum input negative
02-16 P512 0~10.00V 0.00v
voltage of Al
02-17 P513 The maximum input negative 0-10.00V 0.00V
voltage of Al
_ o/ 0
The percentage correspond- 100.0%~100.0%
02-18 P510 ing to the minimum negative 0.0%
voltage of termiant Al 400.0%-400.0% (P500= 2/14/15/16/17)
_ o/ 0
The percentage correspond- 100.0%~100.0%
02-19 P511 ing to the maximum negative 0.0%
voltage of termianf Al 400.0%~400.0% (P500= 2/14/15/16/17)
0: The effective range of signal sampling is 4~20mA.
1: The effective range of signal sampling is
02-20 P17 Al3 signal selection 0~10V. 0
2: The effective range of signal sampling is
0~5V.
The maximum operation 50Hz system: 1.00~650.00Hz 50.00Hz
02-21 P39 . ¢ nal A3
requency of termina 60Hz system: 1.00~650.00Hz 60.00Hz
02-22 P528 Al3 filter time 0~2000ms 30ms
0223 P505 The bias rate of AI3 current/ | 14 g9, _109,00% 0.0%
voltage signal
0: No disconnection selection is available.
1: Decelerate to OHz, the digital output terminal will
set off the alarm
02-24 P184 AI3 disconnection selection | 2: The inverter will stop immediately, and the panel 0
willdisplaythe “AEr” alarm.
3: The inverter will run continuously according to the
frequency reference before the disconnection. The
digital output terminal will set off the alarm.
02-25 P198 The minimum input current/ | o o oo 4.00mA
voltage of terminal Al3
02-26 P199 The maximum input current/. | o o5 oA 20.00mA
voltage of terminal Al3
The percentage correspond- | -100.0%~100.0%
02-27 P196 ing to the minimum input 0.0%
current/
voltage of terminal Al3 -400.0%~400.0% (P500=2/14/15/16/17)
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Parameter . Factory User
Group Number S Setting Range Value settings
The percentage corrgspond- -100.0%~100.0%
02-28 P197 ing to the maximum input 100.0%
current/
voltage of terminal Al3 -400.0%~400.0% (P.500=2/14/15/16/17)
0: The valid range of signal sampling is 4~20mA
02-29 P531 Al2 signal selection 1: The valid range of signal sampling is 0~10V 1
2: The valid range of signal sampling is 0~5V
02-30 — The maximum operation 50Hz system: 1.00~650.00Hz 50.00Hz
' frequency of terminal AIZ- | g0z system: 1.00~650.00Hz 60.00Hz
02-31 P527 Al2 filter time 0~2000ms 30ms
02-32 P507 The bias rate of AIZ current/ | 14 g9, _109,0% 0.0%
voltage signal
0: No disconnection selection.
1: Decelerate to OHz,the digital output terminal will
set off the alarm.
02-33 P545 A12 disconnection selection | 2: The inverter will stop immediately, and the panel 0
will display the “AEr” alarm.
3: The inverter will run continuously according to the
frequency reference before the disconnection. The
digital output terminal will set off the alarm.
02-34 P58 The minimum input current/ 0-10.00V 0.00V
voltage of terminal Al2
0235 P549 The maximum input current/ | o 4 gqy 10.00V
voltage of terminal Al2
The percentage correspond- -100.0%~100.0%
02-36 P54G ing to the minimum input 0.0%
current/
voltage of terminal Al2 -400.0%~400.0% (P.500= 2/14/15/16/17)
The percentage correspond- | -100.0%~100.0%
02-37 P547 ing to the maximum input 100.0%
current/
voltage of terminal Al2 -400.0%~400.0% (P.500= 2/14/15/16/17)
02-38 P526 DIH filter time 0~2000ms 10ms
02-39 P524 fD”" Input minimurm 0~100.00kHz 0.00kHz
requency
02-40 P55 fDIH input maximum 0~100.00kHz 100.00
requency kHz
The percentage correspond- | -100.0%~100.0%
02-41 P522 ing toDIH input minimum 0.0%
frequency -400.0%~400.0% (P500=2/14/15/16/17)
The percentage correspond- | -100.0%~100.0%
02-42 P523 ing to DIH input maximum 100.0%
frequency -400.0%~400.0% (P500=2/14/15/16/17)
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Group

Parameter
Number

Setting Range

Factory
Value

User
settings

02-43

P74

DOH frequency
multiplication coefficient

0: Select FM function as the output function of
terminal DOH.

1~9000: Select the square-wave pulse which is 02-43
(P.74) times of running frequency as the
output of terminal.

02-44

P543

FM output function selection

0: Qutput frequency, the frequency display reference
02-51(P55) is 100%.

1: Output current, the current monitoringreference02-
52(P.56)is 100%.

2: Qutput DC bus voltage, the QV level is 100%.

3: Qutput the temperature rising accumulation rate of
inverter, the NTC level is 100%.

4: Output the electronic thermal rate of the inverter:
The electronic thermal relay running (when 06-
00(P9)#0) or the electronic thermal relay of the
inverter's IGBT module running (when 06-00(P.9)=0)
is 100%.

5: Target frequency, the frequency display refer-
ence02-51 (P55) is 100%.

6: Fixed voltage output, voltage output level is set by
02-54 (P541).

7: Output voltage, the inverter rated voltage is100%.

8: Fixed voltage output, voltage output level is set
by 02-54 (P541). (Valid only when 00-21(P.300) or
00-22 (P370) is set to 3~6)

9: Qutput torque, two times motor rated torque is
100%. (Valid only when 00-21 (P.300) or 00-22
(P370) is set to 3~6)

10: Qutput power, two times motor rated power is
100%.

11: The high-speed pulse, 100.00KHz is 100%.

12: Motor speed, to display the level of 02-51 (P.55)
is 100%.

02-45

P64

AQO1 output signal selection

0: 0~10V voltage can be output across terminal
A01-5.

02-45

P64

AQO1 output signal selection

1: Reserve

2: 0~20mA current can be output across AO1-GND.

3: 4~20mA current can be output across AQ1-GND.

02-46

P191

AO1 output gain

0~5000

3210

02-47

P190

AQ1 output bias

0~5000

80

02-48

P538

A02 output signal selection

Same as 02-45

0

02-49

P536

A02 output gain

0~5000

3210

02-50

P535

AQ2 output bias

0~5000

80

02-51

P55

Frequency display reference
at the analog output

50Hz system: 1.00~650.00Hz

50.00Hz

60Hz system: 1.00~650.00Hz

60.00Hz

02-52

P56

Current monitoring refer-
enceat the analog output

0~500.00A: Types below Frame G

0~5000.0A: Frame G and types above

According to
type

02-53

P539

AQ2 fixed output level

0~100.0%

0.0%
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Parameter . Factory User
iy Number e S B Value settings
02-54 P541 AO01/FM fixed output level 0~100.0% 0.0%

02-55 P592 PT100 voltage level 1 0~10.00V 5.00V

02-56 P593 PT100 voltage level 2 0~10.00V 7.00V

02-57 P594 10 evel Tstarting 0-650.00Hz 0.00Hz
requency

02-58 P595 ;S_tamng PT100 level 1 delay 0-6000s 60s
ime

02-59 P187 FM calibration parameter 0~9998 450

5.3.1 Function selection of analog terminal and DIH terminal

¢ |nput function selection of terminal 1, 2, 3 and DIH.

Parameter Name Factory Setting Range Content
Value
0 Non-function
1 Frequency reference
2 Torque reference
3 PID target value
4 PID feedback signal
5 Target tension setting
6 Line speed setting
7 Feedback line speed
02-00 Function selection of 1 8 Real-time curling radius
P500 terminal Al 9 Initial curling radius
10 Material thickness
" PTC
12 PT100
13 VF detached function
14 Positive torque limit
15 Negative torque limit
16 Positive/negative torque limit
17 Retrogradetorque limit
225811 Function of terminal A3 1 Same as 02-00 Same as 02-00
%2582 Function of terminal Al2 0 Same as 02-00 Same as 02-00
[;25833 Function of terminal DIH 0 Same as 02-00 Same as 02-00

Input function selection

When frequency reference is selected, 0~+10V/4~20mA corresponds to 0~the maximum output frequency setting.

Note:

quency reference, 02-00 and 02-01 should be set at 0.

1. The default priority level of terminal function selection is Al1 > AI3 >AI2 > DIH, so if you want toset the terminal Al2 as fre-

2. The function selection of terminal DIH 02-03 is only valid in the mode of tension.
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5.3.2 Function selection of analog output terminal AM
e Selects the data to be output via analog output terminal AM.

Parameter Name Rar Setting Range Content
Value
0 Output frequency, the frequency display reference 02-51 (P55) is 100%.
1 Output frequency, the frequency display reference 02-52 (P56) is 100%.
2 Output DC bus voltage, the OV level is 100%.
3 Output the temperature rising accumulation rate of inverter, the NTC level
is 100%.
Output the electronic thermal rate of the inverter, the electronic thermal
4 relay running (06-00(P.9)#0) or the electronic thermal relay of the inverter's
IGBT module running (06-00(P.9)=0) is 100%.
5 Target frequency, the frequency display reference 02-51 (P55) is 100%.
02-04 Function of terminal 6 Fixed level output, voltage or current output level is set by 02-54 (P541)
P54 AO1 output 0 /02-53 (P539)
7 Output voltage, the inverter rated voltage is 100%.
8 Excitation current, the motor rated current is 100%. (Valid only when 00-
21 (P.300) or 00-22 (P.370) is set to 3~6).
9 Output torque, two times motor rated torque is100%. (Valid only when
00-21 (P300) or 00-22 (P.370) is set to 3~6)
10 Output power, two times motor rated power is 100%.
" The high-speed pulse, 100.00KHz is 100%.
12 Motor speed, to display the level of 02-51 (P.55) is 100%.
13 PLC analog output, details please refer to DF1 embedded PLC instructions
) ) 6: Steady level output, voltage or current output level is set by 02-53
02-05 Function of terminal P539
0 0-13 (P.539).
P537 AQ2 output
0~5, 7~13: Same as 02-04.

Usage of analog output terminal AM

For the voltage/current calibration of terminal AM, please refer to calibration parameter in Section 5.3.11Selection
and handling of output terminal AO1.
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5.3.3 Proportion linkage gain

e The function is used to multiply the setting frequency by the external analog input terminal.\When many inverters run
proportionally, the reference frequency from the master inverter to the slave inverter can be fine tuned effectively with
the function.

Parameter Name Factory Setting Range Content
Value
02-06 - . 0 0
P185 Proportion linkage gain 0% 0~100%

Proportion linkage gain

When the operation frequency is smaller than 01-01, the operation frequency will be equal to the minimum limited
frequency 01-01. When the operation frequency is larger than 01-00, the operation frequency will be equal to the
maximum limited frequency 01-00.

After multiplying the setting frequency by the set value of 02-06, then addition and subtraction can be performed as
the following shows:

For example: When the setting frequency is 50Hz, 02-06=50% and the external analog input signal is 0~10V.

The target frequency
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In the above figure,when QV is given, the target frequency is 50Hz - (50Hz x 50%) = 25Hz;
when 5V is given, the target frequency is 50Hz - (50Hz x 0%) = 50Hz;
when 10V is given, the target frequency is 50Hz + (60Hz x 50%) = 75Hz.

Note: 1. Please refer to the instruction of 02-07 (P240) for the proportion linkage signal input.
2. When the analog current/voltage signal of external terminal AI3 is taken as the proportion linkage input signal, please refer

to the parameter 02-20. For the frequency range setting of external analog signal, please refer to the parameters 02-09, 02-21,
02-30, 02-20, 02-08, 02-29.

Eaton Electric General Inverters DF1 Series UMXXXXXXXXE February 2020 www.eaton.com 89



5. Parameter Description

5.3.4 Auxiliary frequency

e |t can flexibly implement fine tuning of frequency and frequency synthesis to meet different control requirements of
different scenarios.

Factory

Parameter Name Setting Range Content
Value

0 No auxiliary frequency function is available.

1 Operation frequency = basic frequency + auxiliaryfrequency (given by the
Al1 terminal)

2 Operation frequency = basic frequency + auxiliaryfrequency (given by the
Al3 terminal)

3 Operation frequency = basic frequency - auxiliary frequency (given by the
Al1 terminal)

A Operation frequency = basic frequency - auxiliary frequency (given by the
Al3 terminal)

02-07 . _ : : —
P240 Auxiliary frequency 0 5 O_peratmn frequency = given by the terminal Al1 as the proportion linkage

signal

6 Operation frequency = given by the terminal Al3 as the proportion linkage
signal

7 Operation frequency = given by the terminal Al2 as the proportion linkage
signal

8 Operation frequency = basic frequency + auxiliary frequency (given by the
terminal Al2)

9 Operation frequency = basic frequency - auxiliary frequency (given by the

terminal Al2)

Auxiliary frequency

When the operation frequency is smaller than 01-01, the operation frequency will be equal to the minimum limited
frequency 01-01. When the operation frequency is larger than 01-00, the operation frequency will be equal to the
maximum limited frequency 01-00. After multiplying the setting frequency by the set value of 02-06, then addition
and subtraction can be performed as the following shows:

Note:

combination.

1. The basic frequency is set by operation penal which is the target frequency reference source, communication or multi-speed

2. Please refer to the instruction of 02-06 for the proportion linkage signal input.

3. When the analog current/voltage signal of external terminal AI3 is taken as the proportion linkage input signal, please refer
to the parameter 02-20. For the frequency range setting of external analog signal, please refer to the parameters 02-09, 02-21,

02-30, 02-20, 02-08, 02-29.
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5.3.5 Selection and handling of input terminal Al1

e Selects the signal specifications, frequency compensation function,

5. Parameter Description

and input signalpolarity, etc, viainput terminal Al1.

Factory

Parameter Name Value Setting Range Content
0 The valid range of signal sampling is 0~5V.
1 The valid range of signal sampling is 0~10V.
02-08 Al signal selection 1 2 The valid range of signal sampling is 0~ -5V.
P73 3 The valid range of signal sampling is 0~ -10V.
4 The valid range of signal sampling is -5~ +5V.
5 The valid range of signal sampling is -10~ +10V.
02-09 Al1 maximumoperation 50.00Hz 1 00~650.00Hz 50Hz system (00-24=1)
P38 frequency 60.00Hz ' ' 60Hz system (00-24=0)
UF%;(]O Al filter time 30ms 0~2000ms
02-11 The bias rate of Al1 voltage 0.0% -100.0%~
P139 signal o 100.0%
02-12 The minimum input positive
P192 voltage of Al 0.00v 0-10.00v
02-13 The maximum input positive
P193 voltage of Al 10.00v 0-10.00v
The percentage correspond- 100.0%-~1000%
02-14 . -2 iy 0
P194 ing to the minimum positive 0.0%
voltage of terminal Al 400.0%-400.0% | (P500=2/14/15/16/17)
_ o 0
The percentage correspond- 100.0%-~100.0%
02-15 . . . )
P195 ing to the maximum posi- 100.0%
tive voltage of terminal Al 400.0%-~400.0% | (P500=2/14/15/16/17)
02-16 The minimum input nega-
P512 tive voltage of Al 0.00v 0-10.00v
02-17 The maximum input nega-
P513 tive voltage of Al 0.00v 0-10.00v
The percentage correspond- -100.0%~100.0%
02-18 . o
PE10 ing to the minimum nega- 0.0%
tive voltage of termian! Al 400.0%-400.0% | (P500=2/14/15/16/17)
The percentage correspond- 100.0%-~1000%
02-19 . . 0
P51 ing to the maximum nega- 0.0%

tive voltage of termianl Al1

-400.0%~400.0%

(P500=2/14/15/16/17)
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Al1 signal selection, Al1 maximum operation frequency
The setting value of 02-09 is the target frequency value of the inverter when the input signal of terminal Al1 is 5V

(10V).

Example 1: This example is the most commonly used method of adjustment.It is used when the inverter is in the

"external mode’

combined mode 2"or “combined mode 4" and the frequency is set by terminal Al1.1. The basic

frequency is set by operation penal which is the target frequency reference source, communication or multi-speed

combination.

Maximum
operation
frequenc
6OHz|— vy
| Parameter setting :
| P.38 = 60Hz Max operation frequency
‘ P.73 = 1 Voltage signal selection
‘ P.500 = 1 Frequency command is selected
30Hz }— — — — — | |
\ \
\ \
\ \
OHz ‘ ‘ |
oV 5V 10V

The value of 02-08 needs to be changed if the terminal Al1 connects to negative voltage. The frequency arithmetic
is the same as positive voltage and the rotation direction is invariant.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Max output
frequency

: Parameter setting:

| P.38 = 60Hz Max operation frequency
: P.73 = 5 Voltage signal selectin

| P.500 = 1 Frequency command is selected

-10v

|
|
|
|
|
|
:
-5

»
»

\ ov 5V 10V

Note: 1. In "External mode’ “combined mode 2" or “combined mode 4’ the target frequency of the inverter will be determined by the
signal between Al2/Al1/AI3 terminal when RH, RM, RL and REX are all “off.” (the default priority is AI1>AI3>Al2, please refer to

02-00. 02-01. 02-02.

2. RH, RM, RL, REX, AU, RT and RUN mentioned in this section is the function name of the “multi-function digital input ter
minal” Please refer to 03-00~03-06, 03-09 for function selection and purposes of the multi-function digital input terminal. For
related wiring, please refer to Section 3.3.

3. The selection of range of voltage signal sampling across terminal Al1 by parameter 02-08 will affect the parameters value of

Al1 terminal input signal.

Handling of input terminal Al1

The parameters above define the relationship between analog input voltage and the setting value what analog
input represents. When the analog input voltage exceeds the maximum or minimum range of the setting value, the
excess will be computed as the maximum or minimum input.
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There are two setting order when the maximum or minimum percentage is set:

1) If the users hope to adjust the analog input magnitude to correspond to a certain proportion relationship, the
analog input need to be adjusted before setting the corresponding proportion parameters. Now the inverter will
compute automatically without setting the voltage parameters. Please refer to the example 1.1.

2) If the users skip adjusting analog input to set the proportion relationship, the proportion parameter should be
set before setting the voltage parameters. Please refer to the example 1.2.

Example 1.1: Adjust the analog input voltage to the minimum value A and set the parameter 02-14. Then adjust the
input voltage to the maximum value B and set the parameter 02-15. The figure is shown as follows:

P. 195

P.194
The signal magnitude

The value The value ™ of terminal 2-5
of A of B

Example 1.2: Set the value of 02-14 and 02-15, then set 02-12 and 02-13. The figure is shown as follows:

P. 195

P. 194

_The signal magnitude
¥ of terminal 2-5

If 02-00 is set at 1, the analog input of terminal Al1 corresponds to frequency function, that is to say the actual fre-
quency input value is equal to the product of the proportion worked out in the above figure and 02-09 (the bias rate
02-11 is 0).

The positive voltage setting can be referred to for the negative voltage setting, as above.

Example 2: This example is the most commonly used method of adjustment. It is used when the inverter is in the
“external mode’ “combined mode 2"or “combined mode 4" and the frequency are set by terminal Al1.

60Hz P.38=60Hz Max operation frequency
———————————————————————— P.192=0V, P.193=10V The minimum/maximum input
positive voltage of terminal 2-5

P.194=0%, P.195=100% The setting corresponding to the
minimum/maximum positive voltage of terminal 2-5
P.510=0%, P.511=100% The setting corresponding to the
minimum/maximum negative voltage of terminal 2-5
P.512=0V, P.513=10V The minimum/maximum input
negative voltage of terminal 2-5

P.133= 0% The bias rate of 2-5 voltage signal

L

-10v -bVv ov 5V v
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Example 3: This example is used by the industry for operating the ac motor drive. The goal is to have the set potenti-
ometer equals to 10Hz when rotating to the far left. In other words, when activating, the lowest output of the ac motor
drive has to be 10Hz. Other frequencies can be adjusted by the industry freely.

P.38=60Hz Max operation frequency

P.192=0V, P.193=8.33V The minimum/maximum
input positive voltage of terminal 2-5
P.194=16.7%, P.195=100% The setting
corresponding to the minimum/maximum positive
voltage of terminal 2-5

P.510=16.7%, P.511=100% The setting
corresponding to the minimum/maximum negative
voltage of terminal 2-5

P.512=0V, P.513=8.33V The minimum/maximum
input negative voltage of terminal 2-5

P.194 = P.5610 = 10Hz / 60Hz * 100

P.193 = P.511 = 10V * (100.0 — P.194) / 100

Example 4: This example is also frequently used by the industry. The comprehensive usage for all domain of the potenti-
ometer setup elevates the flexibility.

P.38=60Hz Max operation frequency
P.192=0V, P.193=10V The minimum/maximum
input positive voltage of terminal 2-5
P.194=16.7%, P.195=100% The setting
corresponding to the minimum/maximum positive
voltage of terminal 2-5
P.510=16.7%, P.511=100% The setting
corresponding to the minimum/maximum negative
voltage of terminal 2-5
P.512=0V, P.513=10V The minimum/maximum
input negative voltage of terminal 2-5
P P.139 = 0% The bias rate of 2-5 voltage signal
-1ov ov Tov P.194 = P.510 = 10Hz / 60Hz * 100

60Hz P.38=60Hz Max operation frequency
N o~ P.192=0V, P.193=5V The minimum/maximum input
[~ ~ | positive voltage of terminal 2-5
| ~ < | P.194=0%, P.195=50% The setting corresponding to the
‘ minimum/maximum positive voltage of terminal 2-5
P.510=0%, P.511=50% The setting corresponding to the
| minimum/maximum negative voltage of terminal 2-5
\ | P.512=0V, P.513=5V The minimum/maximum input
\ N s | | negative voltage of terminal 2-5
‘ ‘ P.J 39 = 0% The bias rate of 2-5 voltage signal

>

\
\
\
-5V -2.5V ov 2.5V Y

Example 6: This example is recommended to avoid using a signal that is less than 1V to set up the operation frequency
of the AC motor drive under an unfavorable application environment, so that the anti-noise interference effect will be bet-
ter.

P.38=60Hz Max operation frequency

P.192=1V, P.193=10V The minimum/maximum input
positive voltage of terminal 2-5

P.194=0%, P.195=90% The setting corresponding to the
minimum/maximum positive voltage of terminal 2-5
P.510=0%, P.511=90% The setting corresponding to the
minimum/maximum negative voltage of terminal 2-5
P.512=1V, P.513=10V The minimum/maximum input
negative voltage of terminal 2-5

P.139 = 0% The bias rate of 2-5 voltage signal

PJQB =P.511 =100.0-(1V/10V) * 100

L
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5. Parameter Description

Example 7:This example is an extension of Example 6. The wide application of this example offers the users good flex-
ibility.

P.38=60Hz Max operation frequency

P.192=1V, P.193=10V The minimum/maximum input
positive voltage of terminal 2-5

P.194=0%, P.195=100% The setting corresponding to the
minimum/maximum positive voltage of terminal 2-5
P.510=0%, P.511=100% The setting corresponding to the
minimum/maximum negative voltage of terminal 2-5
P.512=1V, P.513=10V The minimum/maximum input
negative voltage of terminal 2-5

P.l39 = 0% The bias rate of 2-5 voltage signal

L

\
\
\
\
\
\
\
-10V -1V I\ 10V

Example 8: This example is an application of negative slop setup. The industry often uses sensors for pressure, tempera-
ture or flow control. Some of the sensors output a 10V signal at high voltage or high flow. This signal acts as a reference
for the AC motor drive to decelerate or to stop. The setup presented in Example 8 can satisfy this type of application.

P.38=60Hz Max operation frequency

P.192=0V, P.193=10V The minimum/maximum input
positive voltage of terminal 2-5

P.194=100%, P.195=0% The setting corresponding to the
minimum/maximum positive voltage of terminal 2-5
P.510=100%, P.511=0% The setting corresponding to the
minimum/maximum negative voltage of terminal 2-5
P.512=0V, P.513=10V The minimum/maximum input
negative voltage of terminal 2-5

P139 = 0% The bias rate of 2-5 voltage signal

- 10V oV 10V

Example 9: This example integrates all the application of potentiometer. Together with the application of forward and
reverse rotation, it fits in the system easily for assorted complicated application.

60Hz — — P.38=60Hz Max operation frequency

P.192=0V, P.193=10V The minimum/maximum input
positive voltage of terminal 2-5

P.194=0%, P.195=100% The setting corresponding to the
minimum/maximum positive voltage of terminal 2-5

Forward \
\
\
30Hz - — — ‘ P.510=0%, P.511=-100% The setting corresponding to the
\
\
\

rotation area

minimum/maximum negative voltage of terminal 2-5
P.512=0V, P.513=10V The minimum/maximum input
negative voltage of terminal 2-5

ov OHz | o P.139 = 0% The bias rate of 2-5 voltage signal
»

| 10V voltage

— — 71 30Hz

Reverse
rotation area

60Hz
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5. Parameter Description

60HY P.38=60Hz Max operation frequency
ittt = —————= P.192=0V, P.193=10V The minimum/maximum input
positive voltage of terminal 2-5
P.194=-100%, P.195=100% The setting corresponding to
the minimum/maximum positive voltage of terminal 2-5
P.510=-100%, P.511=100% The setting corresponding to
the minimum/maximum negative voltage of terminal 2-5
P.512=0V, P.513=10V The minimum/maximum input
negative voltage of terminal 2-5

Forward
rotation area

|
|
|
|
|
|
|
|
|
|
|
:
- 10V -5V 5V 110V yoltage
|
|
|
|
|
|
|
|
|
|
|

OHz P.139 = 0% The bias rate of 2-5 voltage signal
»
Reverse
rotation area
- ___ N ___
60Hz

Example 10: This example is the application with bias voltage. The bias voltage is set by 02-11. When 02-11=0%, there is
no bias voltage; When 02-11>0%, there is the positive bias voltage; When 02-11<0%, there is the negative voltage.

A
P.38=60Hz Max operation frequency

K————— P.192=0V, P.193=10V The minimum/maximum input
AN | positive voltage of terminal 2-5
RN : P.194=0%, P.195=100% The setting corresponding to the
I AN minimum/maximum positive voltage of terminal 2-5
| N P.510=0%, P.511=100% The setting corresponding to the
: D minimum/maximum negative voltage of terminal 2-5
I | P.512=0V, P.513=10V The minimum/maximum input
: : negative voltage of terminal 2-5
I | P.139 = 50% The bias rate of 2-5 voltage signal
| | »

>

-10V -5V 0 5V 10V

Note: 1.The examples above are in the condition that 02-00 is 1. It is also applicable when 02-00 is other non-zero value. Please refer to
the definition instruction of 02-00 for details.

2. The selection of range of voltage signal sampling across terminal Al1 by parameter 02-08 will affect the parameters value of
Al1 terminal input signal in this part.
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5.3.6 Selection and handling of input terminal Al3
e Selects the signal specifications, frequency compensation function, etc, via input terminal Al3.

5. Parameter Description

Parameter Name hace Setting Range Content
Value
0 The effective range of signal sampling is 4~20mA.
05%270 Al3 signal selection 0 1 The effective range of signal sampling is 0~10V.
2 The effective range of signal sampling is 0~5V.
R ; ; 50.00Hz 50Hz syetem (00-24=1)
02-21 The maximum ope_ratlon 1.00~650.00Hz
P39 frequency of terminal Al3
60.00Hz 60Hz syetem (00-24=0)
02-22 L
PE28 Al3 filter time 30ms 0~2000ms
02-23 The bias rate of Al3 0 ) 0 0
P505 current/voltage signal 0.0% 100.0%~100.0%
0 No disconnection selection is available.
' Decelerate to OHz, the digital output terminal will set off the
alarm
02-24 Al3 disconnection selection 0 9 The inverter will stop immediately, and the panel willdisplaythe
P184 “AEr” alarm.
The inverter will run continuously according to the frequency
3 reference before the disconnection. The digital output terminal
will set off the alarm.
02-25 The minimum input current/
P198 voltage of terminal Al3 4.00mA 0-20.00mA
02-26 The maximum input current
P199 /voltage of terminal Al3 20.00mA 0-20.00mA
The percentage correspond- -100.0%~100.0%
02-27 ing to the minimum input 0.0%
P196 current/voltage of e
terminal Al3 -400.0%~400.0% | (P501=2/14/15/16/17)
The percentage correspond- -100.0%~100.0%
02-28 ing to the maximum input 0
P197 current/voltage of 100.0%
terminal Al3 -400.0%-400.0% | (P501=2/14/15/16/17)

Selection and handling of input terminal Al3

Al3 signal selection and the maximum operation frequency of terminal Al3
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5. Parameter Description

A P17=0 A 517 19
n _ T
2 command s salsctod g P.501 =1 frequency
3 P.39 = | P.39 command is selected
7777777 <
| : |
@ | s \
35
I} >
< \ 2 ‘
\ \
\ Input current signal ‘ Input voltage signal
| across terTal 4-5 | across terminal 4-5
4AmA 20mA oV 5V
oV 10V

Note: 1. In “external mode’ “combined mode 2" or “combined mode 4" if AU is “on” and 02-01=1, target frequency of the inverter will
be set by the input signal across terminal Al3. If AU is “off’ please refer to 02-00, 02-01, 02-02.

2. In “external mode’ “combined mode 2" or “combined mode 4 if AU and either one of RH, RM, RL and REX are valid concur
rently, multi-speed has higher priority.

3. RH, RM, RL, REX and AU mentioned in this section is the function name of the “multi-function digital input terminal” Please

refer to 03-00~03-06, 03-09 for function selection and purposes of the multi-function digital input terminal. For related wiring,
please refer to Section 3.3.

Al3 disconnection selection

1) When 02-24 = 0, the inverter will decelerate to OHz when disconnected. After reconnecting the inverter, the
inverter will accelerate to the corresponding frequency.

2) When 02-24 =1, the inverter will decelerate to OHz when disconnected. Meanwhile, the multi-function digital out-
put terminal will set off the alarm.After reconnecting the inverter, the inverter will accelerate to the corresponding
frequency. Reconnection will clear the alarm.

3) When 02-24=2, the panel will display the "AEr” alarm when disconnected. The inverter will stop immediately.
Reset to clear the alarm.

4) When 02-24 = 2, the inverter will run continuously according to the frequency reference before the disconnec-
tion. The multi-function digital output terminal will set off the alarm. Reconnect to clear the alarm.

Note: 1.4 -5 bolt function applies only to current break line, please pay attention to parameter 02-20 (P 17) set and the location of the
switch SW2.

2. The function of the multi-function digital output terminals to choose, please refer to the 03-10, 12, 03-03-13;Related wiring,
please refer to section 3.3.

Input current/voltage of terminal Al3

The setting of AlI3 terminal input current/voltage is similar to the setting of Al1. And they also have the same effect
except that the terminal AI3 can’t give the negative voltage and the minimum input current is 4mA.

Note: Operating the Al3 terminal function mentioned above, you must flip the switch SW2 to corresponding position at first and make
sure it matches the setting value of parameter 02-20.
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5. Parameter Description

5.3.7 Selection and handling of input terminal Al2
e Selects the signal specifications, frequency compensation function, etc, via input terminal Al2.

Parameter Name facen Setting Range Content
Value
0 The valid range of signal sampling is 4~20mA.
?325;9 Al2 signal selection 0 1 The valid range of signal sampling is 0~10V.
2 The valid range of signal sampling is 0~5V.
R ; ; 50.00Hz 50Hz system (00-24=1)
02-30 The maximum opgranon 1.00~650.00Hz
P508 frequency of terminal Al2
60.00Hz B60Hz system (00-24=0)
02-31 N
PEY7 Al2 filter time 30ms 0~2000ms
02-32 The bias rate of A2 current/ 0.0% 1000%-100.0% | —
P507 voltage signal
0 No disconnection selection.
' Decelerate to OHz,the digital output terminal will set off the
alarm.
02:33 Al2 disconnection selection 0 9 The inverter will stop immediately, and the panel will
P545 display the “AEr" alarm.
The inverter will run continuously according to the
3 frequency reference before the disconnection. The digital
output terminal will set off the alarm.
02-34 The minimum input current/
P548 voltage of terminal Al2 0.00v 0-10.00v
02-35 The maximum input current/
P549 voltage of terminal Al2 10.00v 0-1000v
The percentage correspond- -100.0~100.0%
02-36 ing to the minimum input 0.0%
P546 current/voltage of e
terminal Al2 -400.0%~400.0% (P504=2/14/15/16/17)
The percentage correspond- -100.0~100.0%
02-37 ing to the maximum input 0
P547 current/voltage of 100.0%
terminal Al2 -400.0%-400.0% | (P504=2/14/15/16/17)

Selection and handling of input terminal Al2

Please refer to terminal Al3 forselection and handling of input terminal Al2.

Note:
switch SW1.

1. AI2 bolt function applies only to current break line, please pay attention to parameter 02-29 (P 531) set and the location of the

2.The Al2 terminals function must first toggle switch SW1 to the corresponding position and ensure that match the 02-29 set

value.
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5. Parameter Description

5.3.8 Selection and handling of input terminal DIH

e Selection and handling of input terminal DIH is for digital input DIH terminal only, other digital input terminals cannot
be set to DIH function.

maximum frequency

-400.0%~400.0%

(P503=2/14/15/16/17)

Parameter Name qacioD Setting Range Content

Value

02-38 N

PE26 DIH filter time 10ms 0~2000ms

02-39 DIH input minimum

P524 frequency 0.00kHz 0~100.00kHz

02-40 DIH input maximum 100.00

P525 frequency kHz 0-100.00kHz

o The percentage -100.0%~100.0%

P52 corresponding to DIH input 0.0%

minimur frequency -400.0%~400.0% | (P503=2/14/15/16/17)
_ [ 0
- The percentage 100.0%~100.0%
P523 corresponding to DIH input 100.0%

Selection and handling of input terminal DIH

02-38 (the DIH filter coefficient) is used to filter out the operation frequency jitter generated by component accu-
racy, noise or other factors. The larger the set value of 02-38 is, the better the filter ability is, and the slow response
will be caused.

Note: The frequency computing method of DIH input signal is similar to Al1 analog input, the formula is 01-00 * ((the input frequency—
02-39) *(02-42 - 02-41)/ (02-40 - 02-39) +02-41).

100

Eaton Electric General Inverters DF1 Series UMXXXXXXXXE February 2020 www.eaton.com




5. Parameter Description

5.3.9 DOH frequency multiplication coefficient
e This parameter is used to set the output square-wave characteristic of output terminal DOH.

Parameter Name ch::;y Setting Range Content
0243 DOH frequency 0 0: Select FM function as the output function of terminal DOH.
P74 multiplication 0 1-9000 1~9000: Select the square-wave pulse which is 02-43 (P74) times of
coefficient running frequency as the output of terminal.

DOH frequency multiplication coefficient

When 02-43 is set to 1~9000, the external terminal DOH select the frequency multiplication output function which
maximum frequency is 100 kHz.

When 02-43 is set at 5 and the instantaneous frequency of operation is 20Hz, the output pulse wave between ter
minal DOH and terminal D-C is as following diagram:

DC24Vv A
Vo
D R>4.7k  10ms
24V
DOH X
D-C
Vo
v 0 >

Note: \When 02-43=1, the output is one time of the running frequency. And the inverter can provide the output from 1~650Hz which
precision is 1%. The bigger the value of 02-43 and the bigger the running frequency is, the worse the precision will be.
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5. Parameter Description

5.3.10 Function selection of FM output
e When the output of the terminal DOH is with FM function, sets the data to be output via analog output terminal FM.

Factory

Parameter Name Value Setting Range Content

0 Output frequency, the frequency display reference 0AI11 (P.55) is 100%.

1 Output current, the current monitoring reference 0AI12 (P56) is 100%.

2 Output DC bus voltage, the OV level is 100%.

3 Output the temperature rising accumulation rate of inverter, the NTC level
is 100%.
Output the electronic thermal rate of the inverter:

A The electronic thermal relay running (when 06-00(P.9)#0) or the electronic
thermal relay of the inverter's IGBT module running (when 06-00(P.9)=0) is
100%.

02-44 FM output . .
P543 function selection 0 5 Target frequency, the frequency display reference0AI11 (P55) is 100%.

6 Fixed voltage output, voltage output level is set by 0AI14 (P.541).

7 Output voltage, the inverter rated voltage is100%.

8 Fixed voltage output, voltage output level is set by 0AI14 (P541). (Valid
only when 00-21 (P.300) or 00-22 (P.370) is set to 3~6).

9 Output torque, two times motor rated torque is 100%.

10 Output power, two times motor rated power is 100%.

11 The high-speed pulse, 100.00KHz is 100%.

12 Motor speed, to display the level of 0AI11 (P.55) is 100%

Usage of analog output terminal FM

For the calibration of terminal FM, please refer to 5.3.16 FM calibration parameter.

5.3.11 Selection and handling of output terminal AO1
e |t is used to adjust the analog voltage level that terminal AO1 outputs.

Parameter Name BEC Setting Range Content
Value
0 0~10V voltage can be output across terminal AQO1-GND.
02-45 AQ1 output signal 0 ! Reserve
P64 selection 2 0~20mA current can be output across AQ1-GND.
3 4~20mA current can be output across AQ1-GND.
02-48 AO1 output gain 3210 0~5000
P191
02-47 .
P190 AO1 output bias 80 0~5000
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5. Parameter Description

Selection and handling of output terminal AO1

The current/voltage output of terminal AO1 is set by both the toggle switch SW3 on control board and 02-45. \WWhen
the user need to select the output type of terminal AO1, please turn the toggle switch SW3 to the corresponding
type at first and then set the value of 02-45.

The output of the terminal AO1 are shown as follows:

AO1 A Corresponding to 100% of the AO1 A Corresponding to 100% of the
function set by (02-04)P.54 function set by (02-04)P.54
10\/————L 20mA— — — —
\ \
\ \
\ \
\ \
0 | > 0 ‘ >
>
Figure 1. AO1-GND output 0~10V voltage Figure 2. AO1-GND output 0~20mA current
A )
AO1 Corresponding to 100% of
the function set by P.54
20mMA— — — — — ‘7
\
\
\
\
4mA ‘ >

Figure 3. AO1-GND output 4~20mA current

For the difference on the components, header needs to be calibrated, the voltage/current calibration procedures of
AO1 terminal:

1. Set the toggle switch SW3 to 0~10V/0~20mA, then set 02-45 at 0 or 2.

2. Insert an electric meter with a full graduation of 10V/20mA across terminal AO1 and terminal 5. Set 02-04 at 0.,
02-51 at 60Hz.

3. Set 01-11 at 0. Start the motor. Fix the output frequency of the inverter to 0 Hz.

4. Press (A to adjust the value of 02-47 The screen will display the accumulated output bias voltage of AO1.

Press for more than 1 second, and the pointer will move upward. Press to reduce the value of 02-47 and the

screen will display the progressively decreased output bias voltage of AO1. Press (VI for more than 1second, and
the pointer will move downward. When the pointer is adjusted to 0, the calibration of AO1 output bias voltage is
completed.

5. Adjust and fix the output frequency of the inverter at 60 Hz.

6. Read the set value of 02-46, and the screen will display the current output gain of AO1.

7. Press (M or M 1o adjust the value of 02-46. Press for more than 1 second, and the pointer will move
upward or downward. When the pointer moves to the full-scale position, the calibration is completed.

Note: When selecting the output signal of terminal AO1, please pay attention to the switch of SW3. If 4~20mA output current is
selected, please switch SW3 to 0~20mA.
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5.3.12 Selection and handling of output terminalAO2
e |t is used to adjust the analog voltage level that terminal AO2 outputs.

Parameter Name JaCoD Setting Range Content
Value
0 0~10V voltage can be output across terminal AOAI1.
: 1 Reserve
02-48 A02 output signal selection 0
P538 2 0~20mA current can be output across AGAIT.
3 4~20mA current can be output across AOAI1.
02-49 .
PE36 A02 output gain 3210 0~5000
0AI10 .
PE35 AQ02 output bias 80 0~5000

Selection and handling of output terminal AO2

Please refer to the instruction of AO1 for this terminal function. The operation of adjusting the bias voltage and gain
of AO2 is similar to AO1. 02-50 corresponds to 02-47 and 02-49 corresponds to 02-46.

The output current/voltage of terminal AO2 is controlled by both the toggle switch SW4 on the control board and
the parameter 02-48. The factory default value is 0~10V.

Note: When selecting AO2 output signal, please notice to switch SW4. If 4~20mA output current is selected, please switch SW4 to
0~20mA.

5.3.13 Display referenceat the analog output
e |tis used to set the output frequency and current display reference when in the analog output of terminal AM/FM

Parameter Name JaCoD Setting Range Content
Value
02-51 Frequency display reference | 50.00Hz 1-650.00Hz 50Hz system (when 00-24=1)
P55 at the analog output 60.00Hz ' 60Hz system (when 00-24=0)
02-52 Current monitoring refer- Note 0-500.00A Types below Frame G
P56 enceat the analog output 0~5000.0A Frame G and the types above

Display reference

The setting frequency of 02-51 is 100%, which corresponds to the maximum output of AM/FM.
The setting frequency of 02-52 is 100%), which corresponds to the maximum output of AM/FM.

Note: The factory value of 02-52 is determined by motor types.
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5. Parameter Description

5.3.14 AM/FM fixed output level
¢ Makes AM/FM output to be a steady output.

Parameter Name ) Setting Range Content
Value
02-53 ) 0 0
P539 A02 fixed output level 0.0% 0~100.0%
[;25214 AO1/FM fixed output level 0.0% 0~100.0%

The voltage/current of terminal AM is controlled by 02-53 and 02-54, 02-53 is set to 0~100.0%, which corresponds
to 0~10V/20mA of AO2;set 02-54 to 0~100.0%, which corresponds to0~10V/20mA of AO1;
For example:02-54(P541) =50%, the output of AO1 is 10V*50%=5V

5.3.15 PT100 level setting
e Sets PT100 protection level and operation frequency

Parameter Name D] Setting Range Content
Value

0 No PT100 level 1 protection.
02-55 PT100 voltage 500V 0~10.00V 010V~ When PT100 is Ia_rger than level 1, after
P592 level 1 1'0 0oV 02-58 (P595) setting the time, the output

’ frequency will decrease to 02-57 (P594).

0 No PT100 level 2 protection.
02-56 PT100 voltage 7 00V 0~10.00V 0.10V~ When PT100 isllarger than Ieyel 2, it will
P593 level 2 : operate according to the setting of 06-15

10.00V
(P533)

02-57 PT100 level 1 starting . When itis over PT100 level 1, the output frequency will decrease
P594 frequency 0.00H:z 0-650.00Hz to 02-57 (P.594).
02-58 Starting PT100 605 0-6000s The operation delay time for output frequency decreasing to 02-
P595 level 1 delay time 57 (P594).

PT100 level setting

Viaanalogvoltage input, PT100 sets the voltage input range of Al1/AI3/AI2 isO~10V(02-08=1;02-20=1,02-29=1,
please pay attention to switch the voltage/current switch on control board to the position of voltage input), and sets
analog voltage input to be used in PT100 function. (02-00,02-01,02-02 is set to 12).

When the inverter is in operation state, the input voltage of PT100 is larger than the setting value of 02-55, after
02-58 setting the time, the output frequency of the inverter will decrease to the setting frequency of 02-57.

When the input voltage of PT100 is larger than the setting value of 02-46, it will operate according to the setting of
06-15.
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5. Parameter Description

5.3.16 FM calibration parameter

e |t is used to adjust the analog voltage level that terminal FM outputs.

Parameter Name BEC Setting Range Content
Value
[;215? FM calibration parameter 450 0~9998

FM calibration parameter
The output of the terminal DOH with FM function is shown as follows:

2300Hz

A FM Pulse frequency

g§Corresponding to 100% of the
function set by 02-44 (P.543)

>

For the difference on the components, header needs to be calibrated.DOH terminal calibration procedures:

1. Insert an electric meter with a full graduation or a frequency counterof TmA across terminal DOH and terminal
D-C.Wiring as the following figure shown, and set 02-51 at 60Hz,02-44at 0.

2. Start the motor and fix the output frequency of the inverter to 60Hz.

3.When the motor runs steadily, read the set value of 02-59. At this point, the screen will display the FM correction
index. Press (A 1o adjust the value of 02-59. The screen will display a progressively increase of the FM correction
index. Press for more than 1 second, and the pointer will move upward. Press Mo adjust the value of
02-59 downward, and the screen will display a progressively decrease of the FM correction index. Press for

more than 1 second and the pointer will move downward.

106

24V

DOH

R=18~22kQ

TmA
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5.4 Digital input/ output parameter group 03

5. Parameter Description

Parameter

Number S

Group

Setting Range

Factory
Value

User
settings

0: STF (the inverter runs forward)

1: STR (the inverter runs reverse)

2: RL (Multi-speed low speed)

3: RM (Multi-speed medium speed)

4: RH (multi-speed high speed)

5:AU ( Analog terminal Al3 priority)

6: The external thermal relay operation

7: MRS (the instantaneous stopping of the inverter output)

8: RT (the inverter second function)

9: EXT (external JOG)

10: STF+EXJ

11: STR+EXJ

12: STF+RT

13: STR+RT

14: STF+RL

15: STR+RL

16: STF+RM

17: STR+RM

18: STF+RH

03-00 P83 DI1 function selection

19: STR+RH

20: STF+RL+RM

21: STR+RL+RM

22: STF+RT+RL

23: STR+RT+RL

24: STFH+RT+RM

25: STR+RT+RM

26: STF+RT+RL+RM

27: STR+RT+RL+RM

28: RUN (the inverter runs forward)

29: STF/STR (it is used with RUN, when STF/ STR is"on”,
the inverter runs reverse; when STF/STR is “off”, the
inverter runs forward)

30: RES (external reset function)

31: STOP (it can be used as a three-wire mode with the RUN
signal or the STF-STR terminal)

32: REX (multi-speed set (16 levels))

33: PO (in “external mode”, programmed operation mode is
chosen)

34: RES_E (external reset become valid only when the alarm
goes off.)
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5. Parameter Description

Group

Parameter
Number

Name

Setting Range

Factory
Value

User
settings

03-00

P83

DI1 function selection

35: MPO (in “external mode” the manually operation cycle
mode is chosen.)

36: TRI (triangle wave function is chosen)

37: GP_BP (Automatic switchover frequency between
inverter and commercial power-supply operation.)

38: CS (Manual switch to commercial power supply)

39: STF/STR +STOP (The motor has a reverse rotation when
the RUN signal is on. When the RUN signal is off, stop
the motor and then run the motor for forward rotation.

40: P_MRS (the inverter output instantaneously stops, The
MRS is pulse signal input)

41: PWM setting frequency

42: Reserve

43: RUN_EN (the digital input terminal running enable)

44: PID_QFF (the digital input terminal stopping PID enable)

45: The second mode

46: Initial curling radius selection terminal 1

47: Initial curling radius selection terminal 2

48: Thickness selection terminal 1

49: Thickness selection terminal 2

50: Wind-up roll-down switching

51: Predrive reference

52: Torque memory

53: Torque memory enable

54: Turn counting signal (note1)

55: Switch speed/Torque control

56: Curling radius restore

57: High-speed pulse input function (note1)

58: Analog terminal Al1 priority

59: Analog terminal Al2 priority

60: Starting/Stopping of PLC

61: Origin retry enable function SHOM

62: Origin retry setting origin ORGP

63: Switch position/Speed control

64: External switch zero-servo

65: External accelerate/decelerate pause

66: External forced stop

67: coil diameter calculation Stop

68: Single point positioning can make

69: Multipoint positioning can make

70: entire position control pulse input command can make

71: External torque command polarity reverse

99999: Not choose in addition of terminal function

03-01

P84

DI2 function selection

Same as 03-00
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5. Parameter Description

Group P;l:"r:l;;:r Name Setting Range F‘a;:lt::;v sel:tsifl;s
03-02 P86 DI3 function selection | Same as 03-00 30
03-03 P80 DI4 function selection | Same as 03-00 2
03-04 P81 DI5 function selection | Same as 03-00 3
03-05 P82 DI6 function selection | Same as 03-00 4
03-06 P126 DI7 function selection | Same as 03-00 5
03-07 P127 DI8 function selection | Same as 03-00 8
03-08 P128 DI9 function selection | Same as 03-00 7
03-09 P550 DIH terminal function | Same as 03-00 57
0: RUN (inverter running)
1: SU(reaching the output frequency)
2: FU (output frequency detection)
3: OL (overload detection)
4: OMD (zero current detection)
5: ALARM (alarm detection)
6: PO1 (programmed operation section detection)
7: P02 (programmed operation periodical detection)
8: PO3 (programmed operation pause detection)
9: BP (Switch between the inverter operation and the com-
mercial power-supply operation function, inverter output)
03-10 ) DO1 - DO-DO1-DO- 10: GP (Syvitch between the inverter operation and the_com— 1
function mercial power-supply operation function,commercial
power-supply output)
11: OMD1 (zero current detection)
12~15: Reserve
16: Abnormal signal of fan
17: RY(the accomplishment of inverter running preparation)
18: Maintenance alarm detection
19: OL2 (Qver torque alarm output)
20: Capacitor lifetime abnormal
21: Position control position attained
22: Tension control curl pattern detection
23: Power marker detection
03-11 PS5 DO AIMATO- 1 Same as 03-10 5
03-12 P129 002 DO-DOZD0- | same as 0310 2
B3| R G on | :
Multi-function termi-
03-14 P87 nal digital input nega- | 0~1023 0
tive/positive logic
Multi-function
terminal digital output
03-15 P88 negative/positive 0~4095 0
logic (noumenon and
slot 3)
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5. Parameter Description

Parameter . Factory User
Gralp Number b S L Value settings
03-16 P120 Qutput signal delay 0~3600.0s 0.0s
time
03-17 P157 E|g|ta! input terminal | 0~2000ms ams
ilter time
03.18 p15g Digital input terminal | 0: Digital input terminal power unable 0
power enable 1: Digital input terminal power enable
03-20 P41 Up-to-frequency sen- | g_40q o 10.0%
sitivity
Output frequency
03-21 P42 detection for forward | 0~650.00Hz 6.00Hz
rotation
Output frequency 0~650.00Hz
03-22 P43 detection for reverse ] 99999
rotation 99999: Same as the setting of 03-21(P.42)
i 0~200.0%
03-23 P62 |Zero| current detection ° B 5.0%
eve 99999: Function invalid
i 0~100.00s
03-24 PE3 Zero current detection — 0.50s
time 99999: Function invalid
) Expanded digital input !
03-25 P551 terminal M10 (Slot 3) Same as 03-00 99999
0326 P552 Expanded digital input | ..o ¢ 03.09 99999
: terminal M11 (Slot 3)
i Expanded digital input i
03-27 P553 terminal M12 (Slot 3) Same as 03-00 99999
0328 P554 Expanded digital input | ..o ¢ 0.9 99999
: terminal M13 (Slot 3)
i Expanded digital input i
03-29 P555 terminal M14 (Slot 3) Same as 03-00 99999
X Expanded digital input !
03-30 P556 terminal M15 (Slot 3] Same as 03-00 99999
i Expanded digital input i
03-33 P559 terminal M10 (Slot 2) Same as 03-00 99999
i Expanded digital input i
03-34 P560 terminal M11 (Slot 2) Same as 03-00 99999
i Expanded digital input i
03-35 P561 terminal M12 (Slot 2) Same as 03-00 99999
i Expanded digital input !
03-36 P562 terminal M13 (Slot 2) Same as 03-00 99999
i Expanded digital input i
03-37 P563 terminal M14 (Slot 2) Same as 03-00 99999
i Expanded digital input !
03-38 P564 terminal M15 (Slot 2) Same as 03-00 99999
Expa_nded digit_al input
0341 P567 terminal negative/ | o geeas 0
positive logic (Slot
2&3)
Expanded digital
03-42 P568 output terminal A10 Same as 03-10 99999
(Slot 3)
Expanded digital
03-43 P569 output terminal A11 Same as 03-10 99999
(Slot 3)
110 Eaton Electric General Inverters DF1 Series UMXXXXXXXXE February 2020 www.eaton.com




5. Parameter Description

Group

Parameter
Number

Name

Setting Range

Factory
Value

User
settings

03-44

P570

Expanded digital
output terminal A12
(Slot 3)

Same as 03-10

99999

03-45

P571

Expanded digital
output terminal A13
(Slot 3)

Same as 03-10

99999

03-46

P572

Expanded digital
output terminal A14
(Slot 3)

Same as 03-10

99999

03-47

P573

Expanded digital
output terminal A15
(Slot 3)

Same as 03-10

99999

03-48

P574

Expanded digital
output terminal
A16(Slot3)

Same as 03-10

99999

03-49

P575

Expanded digital
output terminal A17
(Slot 3)

Same as 03-10

99999

03-50

P576

Expanded digital
output terminal A10
(Slot 2)

Same as 03-10

99999

03-51

P577

Expanded digital
output terminal A11
(Slot 2)

Same as 03-10

99999

03-52

P578

Expanded digital
output terminal A12
(Slot 2)

Same as 03-10

99999

03-53

P579

Expanded digital
output terminal A13
(Slot 2)

Same as 03-10

99939

03-54

P580

Expanded digital
output terminal A14
(Slot 2)

Same as 03-10

99999

03-55

P581

Expanded digital
output terminal A15
(Slot 2)

Same as 03-10

99939

03-56

P582

Expanded digital
output terminal
A16(Slot2)

Same as 03-10

99939

03-57

P583

Expanded digital
output terminal A17
(Slot 2)

Same as 03-10

99999

03-58

P584

Expanded digital out-
put terminal negative/
positive logic (Slot 2)

0~255

03-59

P585

Monitor noumenon
digital input terminal
state

Read

Read

03-60

P.586

Monitor noumenon
and expanded Slot 3
output terminal state

Read

Read

03-61

P587

Monitor expanded
Slot 2&3 digital input
terminal state

Read

Read

03-62

P588

Monitor expanded
Slot 2 digital output
terminal state

Read

Read
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5. Parameter Description

5.4.1 Function selection of digital input

e Use the following parameters to select or change the digital input terminal functions.Any function from 0 to 71 can be
selected by each terminal (Note 1).

Parameter Name Tl Setting Range Content
Value

0 STF (the inverter runs forward)
1 STR (the inverter runs reverse)
2 RL (Multi-speed low speed)
3 RM (Multi-speed medium speed)
4 RH (multi-speed high speed)
5 AU (Analog terminal Al3 priority)
6 The external thermal relay operation
7 MRS (the instantaneous stopping of the inverter output)
8 RT (the inverter second function)
9 EXT (external JOG)
10 STF+EXJ
" STR+EXJ
12 STF+RT
13 STR+RT
14 STF+RL
15 STR+RL
16 STF+RM

e R N R
18 STF+RH
19 STR+RH
20 STF+RL+RM
21 STR+RL+RM
22 STF+RT+RL
23 STR+RT+RL
24 STF+RT+RM
25 STR+RT+RM
26 STF+RT+RL+RM
27 STR+RT+RL+RM
28 RUN (the inverter runs forward)
29 STF/STR (it is u;eg wi"th RUI_\I, when STF/ STR is"on”, the inverter runs reverse;

when STF/STR is “off”, the inverter runs forward)
30 RES (external reset function)
21 STOE (it can be used as a three-wire mode with the RUN signal or the STF-STR
terminal)

32 REX (multi-speed set (16 levels))
33 PO (in “external mode”, programmed operation mode is chosen)
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5. Parameter Description

Parameter Name Tl Setting Range Content
Value

34 RES_E (external reset become valid only when the alarm goes off.)

35 MPO (in “external mode” the manually operation cycle mode is chosen.)

36 TRI (triangle wave function is chosen)

37 GP_BP {Automatic switchover frequency between inverter and commercial
power-supply operation.)

38 CS (Manual switch to commercial power supply)
STF/STR +STOP (The mator has a reverse rotation when the RUN signal is on.

39 When the RUN signal is off, stop the motor and then run the motor for forward
rotation.

40 P_MRS (the inverter output instantaneously stops, The MRS is pulse signal
input)

41 PWM setting frequency

42 Reserve

43 RUN_EN (the digital input terminal running enable)

44 PID_QFF (the digital input terminal stopping PID enable)

45 The second mode

46 Initial curling radius selection terminal 1

47 Initial curling radius selection terminal 2

48 Thickness selection terminal 1

49 Thickness selection terminal 2

50 Wind-up roll-down switching

0300 DI1 function . 51 Predrive reference
P83 selection 52 Torque memory

53 Torque memory enable

54 Turn counting signal (note1)

55 Switch speed/Torque control

56 Curling radius restore

57 High-speed pulse input function (note1)

58 Analog terminal Al1 priority

59 Analog terminal Al2 priority

60 Starting/Stopping of PLC

61 Home moving function SHOM

62 Origin position ORGP

63 Position/Speed control switch

64 External switch zero-servo

65 External accelerate/decelerate pause

66 External forced stop

67 coil diameter calculation Stop

68 Single point positioning can make

69 Multipoint positioning can make

70 entire position control pulse input command can make

Al External torque command polarity reverse

99999 Not choose in addition of terminal function
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5. Parameter Description

Parameter Name ) Setting Range Content
Value
03-01 DIZ function 1 Same as 03-00 Same as 03-00
P84 selection
03-02 DI3 function Same as 03-00 Same as 03-00
. 30
P.86 selection
03-03 DI4 function 9 Same as 03-00 Same as 03-00
P80 selection
03-04 DI5 function 3 Same as 03-00 Same as 03-00
P81 selection
03-05 DIB function Same as 03-00 Same as 03-00
. 4
P82 selection
03-06 DI7 function Same as 03-00 Same as 03-00
. 5
P126 selection
03-07 DI8 function 8 Same as 03-00 Same as 03-00
P127 selection
03-08 DI9 function 7 Same as 03-00 Same as 03-00
P128 selection
03-09 DIH terminal 57 Same as 03-00 Same as 03-00
P550 function

Function selection of digital input

14

The default value are 03-03=2(RL), 03-04=3(RM), 03-05=4(RH), 03-00=0(STF), 03-01=1(STR), 03-02=30(RES),
03-06=5(AU), 03-09=57(DIH_FRQ).

If the setting of 03-01~03-03, 03-06 and 03-09 are changed, the functions of the terminals are modified too. For
example, when 03-03 is equal to 2, the DI4 terminal is used for RL. When 03-03 is changed to 8, than the Dl4 ter
minal function will be changed to RT, i.e., the second function selection terminal. Take another example, if 03-00 is
equal to 0, the DI1 terminal will be STF forward rotation function. When 03-00 is changed to 6, then DI1 terminal
function will be changed OH, i.e., the external thermal relay terminal.

Analog terminal Al3 priority
When the contact is ON, the source of external frequency will force to beAl3. (If the frequency commands are set
to AI3, Al1 and Al2at the same time, the priority isAl1>AI3>Al2).

Wiring for the external thermal relay (OH): for the conventional motor wiring, the external thermal relay is often
placed at the front of the motor to prevent the motor from overheating. When the external thermal relay is sepa-
rated, the alarm of the inverter will be tripped off and "OHT" will be displayed on the screen.

The operation of the inverter can be controlled by four means (1" for terminal close, “0"” for terminal open, and X
=0,1,2 3, 4,06).

1) Two-wire control mode 1

Operating Ko
KO | K1 Instructions STF (P.8X=0)
0|0 Stop K1
STR(P.8X=1)
1 0 |Run Forward
D-C

0 1 | Run Reverse

1 Stop
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5. Parameter Description

2) Two-wire control mode 2:

Operating KO
KO | K Instrnctions RUN(P.8X=28)
010 Stop K1
STF/STR (P.8X=29)
0 1 Stop
1| o |RunForward .
1 1 |Run Reverse

3) Three-wire control mode 1 (with self-maintenance function): KO is for the STOP function that is normally close.
When it is open, the inverter will stop. K1 and K2 is the forward and reverse signals that are normally open. They
indicate that pulse signal is active, i.e., jog is valid.

Ko K1
J— L STF(P.8X=0)
K2
L STR(P.8X=1)
STOP(P.8X=31)
D-C

Three-wire control mode 2 (with self-maintenance function): K1 is for the STOP function that is normally close.
When it is open, the inverter will stop. K2 is the RUN signal that is normally open. It indicates that pulse signal is
active, i.e., jog is valid. For the direction changing signal (STF/STR), the parameter corresponds to the digital input
terminals is 39. When changing the direction, stop the inverter first, RUN the inverter before activating it.

K1L K2|

RUN (P.8X=28)

Operating
Instruction

0 |Run Forward KO

KO

STOP (R8X=31)

STF/STR (P.8X=29)
1 |Run Reverse

D-C

In “external mode” and when PO is “on’ select the programmed operation mode. At this stage, the STF terminal
is the source of the start signal. When STF is “on’ the inverter begins to run in the programmed operation mode at
the first section. When STF is "“off’ the invert stops running, and STR becomes the pause signal source. When STR
is “on’ the operation will be suspended. When STR is “off’ the operation sill be continued (continues from the sus-
pended section).For details, please refer to 04-15, 04-27~04-42, 04-16~04-18 and 04-19~04-26.

In the external mode, the manual operation cycle mode is selected when MPO is “on” For details on parameter,
please refer to 04-19~04-26.

PWM setting frequency (03-09 = 41): the inverter will measure and calculate the time of ON and OFF every PWM
period as the frequency reference. (The PWM period within 0.9ms ~ 1100ms admissible)

PWM period _ PWM period
ON(Tr) OFF(Tr) o ON(Tr)_ | OFFTr)
>

- »

»le
e

The resolution between
PWM signaland ]
frequency command

ON time

Frequency command (Hz) = ———————— x upper limit frequency P.1 (Hz)
quency PWM period  °° quency
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5. Parameter Description

The function is only valid for the terminal DIH. Near the minimum frequency and the maximum frequency, the pre-
cision of the output frequency will reduced relative to the input signal, please avoid using on the occasion needed
rigorous frequency control.

As the high-speed pulse input terminal, DIH is used to given the target frequency, please refer to 5.3.8.

When 03-09 = 54, the function is under the tension control mode and it is used to calculate the turns of the wind-
ing shaft rotation when calculating the curling radius with the sickness accumulation method.

Digital input terminals switch “speed/torque control”: when switch speed-control to torque-control, torque limit
turns to Torque reference, and speed reference turns to speed limit. When return torque control back to speed
control, Torque reference turns to torque limit, and speed limit turns to speed reference. If you operate the switch
of speed control/ torque control, please be in the mode of closed-loop vector speed control (00-21=4, 5) and set
00-20=0. If you set 00-20=1 and digital input terminals=55 at the same time, the switch function will be invalid and
only torque-control operates.

Digital input terminals switch “speed/position control’ please be in the mode of closed-loop vector speed
control(00-21(P300)=4), and set00-20(P400)=2. If you set 00-20(P400)=0,1, and digital input terminals=63 at the
same time, the position control deosn’t operate and only speed control or torque control operates.

The figure as below:

operate/stop command | RUMT | STOT
|
!

P80=55(set D4 as switch of “*F  [ow  |°FF [ ow |

torque/speed mode

P speed control e speed control:

d 1

Frequency command OIS pommand ;
torque Tt torgue limit !

Torque command —F“““ [—\""f“ue i
:.().lllT.".i'ﬂll( : CUlm]w]d I

i

speed

ced . ]
::zrm’ol orgue contral toreue speed control
Contr0| mode control control (slow down to halt)

Analog terminal Al1 priority
When the contact is ON, the source of external frequency will force to be Al1. (If the frequency commands are set
to AI3, Al1 and Al2 at the same time, the priority is Al1>AI3>Al2).

Analog terminal Al2 priority
When the contact is ON, the source of external frequency will force to be Al2. (If the frequency commands are set
to AI3, Al1 and Al2 at the same time, the priority is Al1>AI3>Al2).

Starting/stopping of PLC
When the contact is ON, internal PLC starts; when it is OFF, PLC stops.

Home moving function SHOM
When the contact is ON, as SHOM signal is activated, home moving function would be executed.

Origin reset set origin ORGP
ORGP origin input. When the switch of this function operates, the inverter will execute the home moving function
according to 12-00, 12-01 and 12-02.

External switch zero-servo
When the contact is ON, zero-servo function is valid.
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5. Parameter Description

The second mode
When the contact is ON, and function and parameter 00-16(P79)=99999, the second mode is the same which is
selected,the operation instruction is set by 00-18(R109), the target frequency is set by 00-17(RP97).

When excuting the external accelerate/decelerate pause function, the inverter will stop accelerating or decelerating
at once.When removing the instruction, the inverter will go on accelerating/decelerating from the forbidden point.

Frequency
Setting
frequency
Forbidden
decelerate part
Actual
operation
frequency
Forbidden Forbidden
accelerate part decelerate part
Actual
operation
frequency
Time
[ ON ] ON ON

Accelerate/
decelerate

pause
[ ON
Operating signal

External forced stop
When the contact is ON,the driver will forced stop according to the setting of 00-13(R71).

Single point positioning
Details please refer to the 5.13.4 single point positioning function.

Multipoint positioning

Multipoint positioning is based on single point positioning, setting function for more of the external terminals can
make (03-03 = 68+ 01-04 = 69), single point positioning movement after completion of execution, if the multipoint
positioning terminal can make, the frequency converter based on multistage position terminal condition (REX, RH,
RM, RL) inverter circuit within 15 paragraph positioning function, don’t walk deceleration curve, the number of
pulses positioning multi-segment location instructions (12-21,12-23...)., please refer to the specific parameter setting
5.13.5.

Entire pulse position control

In a speed control based ON embedded terminal function, when the terminals ON the inverter switch for Pt posi-
tion control mode, and the position control of Pt difference only lies in this mode without setting 00-20 (P400) = 2,
other are consistent).

External torque command polarity reverse
Through the input terminal of the on/off switch to the direction of rotation of the torque instruction.

Note: The setting valve of “41" “54" and "57" is for DIH terminal only.
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5. Parameter Description

5.4.2 Function selection of digital output
e Detect the message during the inverter operation.

Parameter Name o 0 Setting Range Content
Value
0 RUN (inverter running)
1 SU (reaching the output frequency)
2 FU (output frequency detection)
3 OL (overload detection)
03-10 DO1-DO- function 1 .
P40 OMD (zero current detection): when the percentage of the output
4 current is lower than the setting value of 03-23 (P.62), and exceeds a
period of time (03-24 (P63)), OMD will output signal.
5 ALARM (alarm detection)
6 PO1 (programmed operation section detection)
7 P02 (programmed operation periodical detection)
8 P03 (programmed operation pause detection)
9 BP (Switch between the inverter operation and the commercial
power-supply operation function, inverter output)
10 GP (Switch between the inverter operation and the commercial
power-supply operation function,commercial power-supply output)
OMD?1 (zero current detection): When the inverter output frequency
1" reaches the target frequency, and the percentage of the output
current is lower than the setting value of 03-23(P.62), and exceeds a
period of time (03-24(P.63) setting), OMD1 will output signal.
03-10 DO1-DO- function 1
P40 12~15 Reserve
16 Abnormal signal of fan
17 RY (the accomplishment of inverter running preparation)
18 Maintenance alarm detection
19 0L2 (Qver torque alarm output)
20 Capacitor lifetime abnormal
21 Position control position attained
22 Tension control curl pattern detection
23 Power marker detection
03-11 : Same as 03-10
Pg5 R10-R1C-R1M function 5 (P40) Same as 03-10 (P40)
03-12 : Same as 03-10
P129 D02-DO- function 2 (P40) Same as 03-10 (P.40)
03-13 : Same as 03-10
P130 R20-R2C-R2M function 0 (P40) Same as 03-10 (P.40)

Function selection of digital output

For the multi-function digital output terminal DO1, the default value of 03-10 is 1 which means the “SU" function.
When changing the value of 03-10, the corresponding function will change as shown in the above table.

For the multi-function digital output terminal DO2, the default value of 03-12 is 2 which means the “FU" function.
When changing the value of 03-12, the corresponding function will change as shown in the above table.

The internal structures for multi-function digital output terminals DO1/DO2-DO- are “open collector output.” Please
refer to Section 3.4 and Section 3.4.6.

For multi-function relay R10-R1C-R1M, the default setting value of 03-11 is 5 (i.e., the alarm function). When the
value of 03-11 is revised, its function will change respectively according to the function listed in the table above.

For multi-function relay R20-R2C-R2M, the default setting value of 03-13 is O (i.e., the run function). When the value
of 03-13 is revised, its function will change respectively according to the function listed in the table above.
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5.4.3 Terminal logic selection

e The function is bits-setting, if the bit shows 1, it means that the action of multi-function digital input terminal is nega-
tive logic; otherwise, it means that the action is positive logic.

Parameter Name yactoD) Setting Range Content
Value
03-14 Multi-function terminal
digital input negative/posi- 0 0~1023
P87 . .
tive logic
03-15 Multi-function terminal digi-
P88 tal output negative/positive 0 0~4095

logic (noumenon and slot3)

Digital input/output logic
The definition of each bit of 03-14(P87) is as follows:
ot 29 28 2’ 28 2° 24 22 22 2! 20

DIH DI9 | DI8 DI7 | DI3 Dl6 DI5 | DI4 | DI2 DI1

For example: A three-wire control type needs the function of STOP to be kept open (negative logic). So if set
03-03(P80)=31, take DI4 terminal as three-wire control STOP function, and 03-03(P80)=0, 03-01(P84)=1, and take

STF and STR terminals as default positive/negative logic function, the parameter of 03-14(P87) should be set as fol-
lows:

ot 29 28 2’ 28 2 2 28 22 2! 20

So (03-14)P87= 0x25 + 0x24 + 0x23 + 1x22 + 0x21 + 0x20 =4
The definiton of each 03-15(RP88) bit is as follows :

bit
! 21 1 21 0 29 28 27 26 25 24 23 22 21 20

ABC17| ABC16| ABC15| ABC14| ABC13] ABC12| ABC11|ABC10| R2 | DO2 | R1 | DO1

,,,,,,,,,,,,,,,,,,,,,,,,,,,, SLOT3 expanded
digital output

For example: 03-11(P85)=0 (inverter is running and detecting), if positive logic output bit is set as 0, when inverter
runs, multi-relay is on. When inverter stops, multi-relay is off; otherwise, if set negative logic bit as 1, when inverter
runs, multi-relay is off,and when the inverter stops, multi-relay is on.

Note: When “STF" and “STR" terminals are set as negative logic, but signal is not connected with D-C, with power on, inverter will
input and drive motor operate. So it is dangerous, you must pay attention to it.
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5.4.4 Output signal delay

e |t is used for digital output terminal signal delay and confirmation. The delay time is confirmation time to prevent some
uncertain interference.

Parameter Name Factory Setting Range Content
Value
[;31215 Output signal delay time 0.0s 0~3600.0s

Output signal delay

When 03-16=0 and the setting requirements of 03-10(03-11, 03-12, 03-13) is met, the signal will output directly.

When 03-16=0.1~3600 and the setting requirements of 03-10(03-11, 03-12, 03-13) is met, the signal will output after
a setting delay time.

5.4.5 Digital input terminal filter
e |t is used to select response time to the signal of digital input terminals.

Parameter Name yactony Setting Range Content
Value
?,31;77 Digital input terminal filter 4ms 0~2000ms

Digital input terminal filter

03-17is used to select response time to the signal of digital input terminals, and its action range including:DI1, DI2,

DI3, DIH, Dl4, DlI5, DI6, and DI7, DI8, DI9 and expanded SLOT2/SLOT3 digital input digital except for DIH when it is
input as high-speed pulse. And the actual delay time is 03-17*2ms. For example, if 03-17=100, the actual delay time
is 200ms.

5.4.6 Digital input terminal power enable
e Selectspower enables on the digital input terminal, whether the inverter operates immediately.

Parameter Name D] Setting Range Content
Value
03-18 Digital input terminal power 0 0 Digital input terminal power unable.
P158 enable 1 Digital input terminal power enable.

Digital input terminal power enable

If 03-18=1, select power enables on the digital input terminals. In this situation, if the functions of the multi-function
digital input terminals before turning on the power are STF, STR, RUN and MPO, and the corresponded digital input

terminals are short circuit, and then the inverter will not run immediately after turning on the power. The inverter will
run only after short circuit these terminals again. When 03-18=0, make these terminal short circuit before turning on
the power, and the inverter will run immediately after the power is turned on.
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5. Parameter Description

5.4.7 Output frequency detection
e Detects the inverter output frequency, and with the output signal.

Parameter Name ) Setting Range Content
Value

0P3;1210 Up-to-frequency sensitivity 10.0% 0~100.0%

03-21 Output frequency detection

P42 for forward rotation 6.00Hz 0-650.00Hz
. 0~650.00H

03-22 Output frequency detection 99999 ‘

P4 f tati

3 or reverse rotation 99999 Set the same as 03-21 (P42).

Up-to-frequency sensitivity

If 03-20=5%, when the output frequency enters the “5% region near the target frequency’ it will send out SU sig-
nals.For example, when the target frequency is set to 60Hz and 03-20=5%, then if the output frequency is between
60+60x5%=57Hz and 63Hz, a SU signal will be sent out.

Output
frequency Target frequency
(Hz)
Adjustment
scope P.41

Output signal OFF Time (s)
DO1 OFF ON

Output frequency detection for forward / reverse rotation

If 03-21=30 and 03-22=20, then it will send out FUsignals when the forward rotation output frequency exceeds
30Hz or when the reverse rotation output frequency exceeds 20Hz.

If 03-21=30 and 03-22=99999 (factory default), then it will send out FU signals when the forward or reverse rotation
output frequency exceeds 30Hz.

Output
frequency
(Hz)

Run forward

-

P.43 Time (s)

Output signal
OFF ON OFF ON OFF

DO2

Note: In this paragraph, SU, FU is the function name for “multi-function digital output terminal”DO1, DO2. Please refer to 03-10 ~
03-13. For wiring, please refer to Section 3.3.
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5. Parameter Description

5.4.8 Zero current detection
e Detects the output current to the output terminal.

Parameter Name Fc:;:;v Setting Range Content
K 0~200.0%
03-23 Zero current detection level 5.0% °
P62 99999 Invalid.
K 0~100.00s
03-24 Zero current detection time 0.50s -
P63 99999 Invalid.

Zero current detection

Assume the inverter’s rated is full-loaded, the current is 20A, 03-23=5% and 03-24=0.5s, then when the output cur
rent is smaller than 20x5%=1A and exceeding 0.5s, OMD will send out signals.See the figure below:

(%) 1aund IndinQ

A

full load current level
100%)
- INNAZAYN V\AAAA AN
R
Y |
| |
| |
I I Time
e e
P.GS‘ \ | | P.63
Output :
OMD Tjme

If the set value of 03-23 or 03-24 is 99999, the zero current detection function is disabled.

Note:

wiring, please refer to Section 3.3.

5.4.9 Function selection of expanded digital input terminal SLOT3
e Via parameter selection, changes the function of each expanded digital input terminal.

In this paragraph, OMD is the function name for “multi-function digital output terminal” Please refer to 03-10, 03-10~03-13. For

Parameter Name F‘E;CIOI'V Setting Range Content
alue
%35515 fgfﬁfl’;{;ﬁld’\ﬂg'tgtg‘% 99999 Sameas 03-00 | Same as 03-00
23552 fgf’rﬁﬂﬁiﬂﬁ"mﬁ%ﬁ 99999 Sameas03-00 | Same as 03-00
[;,35537 nggﬂ%ﬁd’\ﬂg'ﬂgﬁg 99999 Sameas03-00 | Same as 03-00
%3552)2 fgfﬁf&iﬁiﬁ;g'tgtg‘% 99999 Sameas 03-00 | Same as 03-00
%3555 fgfﬁﬁiﬁdﬁi’@%ﬁ 99999 Sameas03-00 | Same as 03-00
%35;’3 fgfnf:qiﬁd,\ﬂ%'tglg‘%t) 99999 Sameas03-00 | Same as 03-00

Expanded digital input terminal SLOT3
The function is the same as the digital input function, please refer to Section 5.4.1.
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5.4.10 Function selection of expanded digital input terminal SLOT2
e Via parameter selection, changes the function of each expanded digital input terminal.

5. Parameter Description

Parameter Name JaCoD Setting Range Content
Value
%35;’93 fgfnf:qiﬁd,\ﬂ%'tgwﬁ”;) 99999 Sameas03-00 | Same as 03-00
%3523 fgfﬁf&iﬁ?ﬁﬁ'tgtg‘?% 99999 Sameas 03-00 | Same as 03-00
[;,35;’15 fgfgﬁj‘ﬁmg'tgwﬁ% 99999 Sameas03-00 | Same as 03-00
%3525 fgfnf:qiﬁd,\ﬂg'tglg‘?”zt) 99999 Sameas03-00 | Same as 03-00
%3563; tEan?{:]del\mEgng??) 99999 Sameas 03-00 | Same as 03-00
[;3522 fgfﬁ?ﬂgﬁd’\ﬂggtg‘?% 99999 Sameas03-00 | Same as 03-00

Expanded digital input terminal SLOT2
The function is the same as the digital input function, please refer to Section 5.4.1.

5.4.11 Expanded digital input terminal logic selection

e The function is bits-setting, if the bit shows 1, it means that the action of expanded digital input terminal is negative

logic; otherwise, it means that the action is positive logic.

Parameter Name L Setting Range Content
Value

03-41 Expanded digital input

P567 terminal negative/positive logic 0 0~65535

' (Slot 2&3)

Expanded digital input terminal logic
The definiton of each 03-41 (R567) bit is as follows:
bit
21 1 27 0 29 28 27 26 25 24 23 22 2'\ 20
M15 | M14| M13| M12| M11| M10| M15 | M14| M13 | M12 | M11 | M10
,,,,,,,,,,,,, SLTO2expanded __________ 1 __________ SLOT3expanded __________|
digital input digital input
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5.4.12 Function selection of expanded digital output terminalSLOT3

e Detect the message during the inverter operation.

Factory

Parameter Name Value Setting Range Content
%%ggz fgfﬂjﬁn‘lﬁi‘:g'(?ﬂg%‘;”t 99999 Sameas 0310 | Same as 03-10
P E:fn??niﬁ??'(?ﬂg%?m 99999 | Sameas03-10 | Sameas03-10
E,%;‘g f:fﬁ:‘%ﬁ%f;?ﬂg%’”t 99999 Sameas 03-10 | Same as 03-10
%35;115 fexfnjlnn‘l‘mf'(g'o‘t);;p”t 99999 Sameas 0310 | Same as 03-10
?%;‘g f:fgfni‘mf'(ggfg;p”t 99999 Sameas 0310 | Same as 03-10
?%g fgfﬂf?ﬂimf'(ggfé’;p”t 99999 Sameas 03-10 | Same as 03-10
E%;‘f fgf{ﬁ{‘n‘;mg'(gg‘t}é’;p”t 99999 Sameas 0310 | Same as 03-10
%35;12 fgfg?ﬂiﬁ??'&gp“‘ 99999 Sameas 03-10 | Same as 03-10

Expanded digital output terminal function SLOT3
The function is the same as the digital output function, please refer to Section 5.4.2.

5.4.13 Function selection of expanded digital output terminal SLOT2

e Detect the message during the inverter operation.

Parameter Name HECOD Setting Range Content
Value

%?é;’g fgfﬂjﬁ;ﬂ?g'ﬁgg?”t 99999 Sameas 0310 | Same as 03-10
pracL I B ok s 99999 | Sameas03-10 | Sameas03-10
E,%;’g f:fﬁ:‘%ﬁ%f;?ﬂg%’”t 99999 Sameas 03-10 | Same as 03-10
%35?93 fexfnjlnn‘l‘mf'(?ﬂgg‘f”t 99999 Sameas 0310 | Same as 03-10
?f;gg f:fgfniﬁi?f'(tsaﬂgﬁ?m 99999 Sameas03-10 | Same as 03-10
?%;5 fgfﬂf?ﬂimf'(?ﬂgg”t 99999 Sameas 03-10 | Same as 03-10
2%526 fgf{ﬁ?ﬂiﬁ?gﬁgg?“ 99999 Sameas 0310 | Same as 03-10
?,3585; fgfg?ﬂim%aﬂgg?m 99999 Sameas 03-10 | Same as 03-10

Expanded digital output terminal functionSLOT2
The function is the same as the digital output function, please refer to Section 5.4.2.
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5. Parameter Description

5.4.14 Expanded digital output terminal logic selection

e The function is bits-setting, if the bit shows 1, it means that the action of expanded digital output terminal is negative

logic; otherwise, it means that the action is positive logic.

Parameter Name D] Setting Range Content
Value
Expanded digital output
03-58 . ) -
terminal negative/positive 0 0~255
P584 .
logic (Slot 2)

Expanded digital output terminal logic
The definiton of each 03-58 (P584) bit is as follows:
bit
2’ 28 25 24 2° 22 2! 20
ABC17‘ ABC16‘ ABC15‘ ABC14 ABC13‘ ABC12‘ ABC11‘ABC1O

77777777777777777777777777 SLOT2 expanded - — -
digital output

5.4.15 Digital input / output terminal monitor
e Used to monitor the operation of digital input / output terminal.

Parameter Name ) Setting Range Content
Value
03-59 Monitor noumenon digital
P585 input terminal state Read Read
03-60 Monitor noumenon and
expanded SLOT 3 output Read Read
P586 .
terminal state
03-61 Monitor expanded SLOT 2&3
P587 digital input terminal state Read Read
03-62 Monitor expanded SLOT 2 Read Read

P588 digital output terminal state
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Digital input / output terminal state
For input terminal: 0 means operation, 1 means close.

For output terminal: Omeans operation, 1 means no operation.

Each bit corresponded input terminal of 03-59:
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
0 0 0 0 0 0 DIH DI9 Di8 D17 DI3 Die DI5 Dl4 D12 D

Each bit corresponded output terminal of 03-60:
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

0 0 0 0 A17 | A16 | A15 | A14 | A13 | A12 A1 A10 R2 | DO2 R1 DO1

””””””””” SLOT3expanded ~———=—--—=------71
digital output

Each bit corresponded input terminal of 03-61:
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

0 0 0 0 M15 | M14 | M13 | M12 | M11 | M10 | M15 | M14 | M13 | M12 | M11 | M10

********* SLTO2 expanded ------------f---------- SLOT3 expanded  ———----—-
digital input digital input

Each bit corresponded output terminal of 03-62:
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

0 0 0 0 0 0 0 0 A17 | A16 | A15 | A14 | A13 | A12 | A11 | A10

****************** SLOT2 expanded digital ——===========----
output

Example:

Input terminal:

Set 03-00 = 0(DI1), forward rotation signal;03-03 = 5(DI4), Analog terminal Al3priority, other terminals are default set to
the factory value. After digital input terminal DI1 and DI4 close,the inverter operates in forward rotationaccording to the
frequency given by Al3.Each bit state of 03-59 is as follows, indicating the operation of DI1 and Dl4.

bt b9 b8 b7 b6 b5 b4 b3 b2 bl b0
0 0 0 0 0 0 0 1 0 1

S0 03-69 = 1x22 + 0x21 + 1x20=5
Output terminal:

03-50(A10), RUN signal detected;03-57(A17) is set set to 2(FU output frequency detected), other terminals are default
value. Insert the expansion cardinto SLOT2;after the inverter operates to the target frequency,each bit state of 03-62 is
as follows,indicating the output of A17 and A10.

bt _ b7 b6 b5 b4 b3 b2 bl b0
1 00000‘01

S0 03-62=1%x27 + 0x26 + 0x25 + 0x24 + 0x23 + 0x22 + 0x21 + 1x20 = 129
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5.5 Multi-speed parameter group 04

5. Parameter Description

Parameter . Factory User
S Number gans B Value settings
04-00 P4 Speed 1 (high speed) 0~650.00Hz 60.00Hz
04-01 P5 Speed 2 (mediumspeed) 0~650.00Hz 30.00Hz
04-02 P6 Speed 3 (low speed) 0~650.00Hz 10.00Hz
0~650.00Hz
04-03 P24 Speed 4 — 99999
99999: Function invalid
04-04 P25 Speed b Same as 04-03 99999
04-05 P26 Speed 6 Same as 04-03 99999
04-06 P27 Speed 7 Same as 04-03 99999
04-07 P142 Speed 8 Same as 04-03 99999
04-08 P143 Speed 9 Same as 04-03 99999
04-09 P144 Speed 10 Same as 04-03 99999
04-10 P145 Speed 11 Same as 04-03 99999
04-11 P146 Speed 12 Same as 04-03 99999
04-12 P147 Speed 13 Same as 04-03 99999
04-13 P148 Speed 14 Same as 04-03 99999
04-14 P149 Speed 15 Same as 04-03 99999
) ) 0: The minimum increment of run time is 1 minute.
04-15 P100 Minute/second selection — - — 1
1: The minimum increment of run time is 1 second.
04-16 P121 Run 'd|rect|on in each 0255 0
section
) 0: Cycle function invalid
04-17 P122 Cycle selection - : - 0
1~8: Run circularly from the setting section.
0: The acceleration time is set by 01-06(P.7), the decel-
Acceleration/deceleration | eration time is set by 01-07(P8).
04-18 P123 . . . - —— 0
time setting selection 1: The acceleration and deceleration time is both deter-
mined by 04-35(P.111)~04-42(P.118).
04-19 P131 Programmed operation | o g4 oy, 0.00 Hz
mode speed 1
04-20 P132 Programmed operation | o g4 oy, 0.00 Hz
mode speed 2
04-21 P133 Programmed operation | o g4 oy, 0.00 Hz
mode speed 3
04-22 P134 Programmed operation | o e oo, 0.00 Hz
mode speed 4
04-23 P135 Programmed operation | o g4 oy, 0.00 Hz
mode speed 5
04-24 P136 Programmed operation | ges oy, 0.00 Hz
mode speed 6
04-25 P137 Programmed operation | o gen oy, 0.00 Hz
mode speed 7
04-26 P138 Programmed operation | o ge gy, 0.00 Hz
mode speed 8
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Group

Parameter
Number

Setting Range

Factory
Value

User
settings

04-27

P101

Programmed operation
mode speed 1 operating
time

0~6000.0s

0.0s

04-28

P102

Programmed operation
mode speed 2 operating
time

0~6000.0s

0.0s

04-29

P103

Programmed operation
mode speed3 operating
time

0~6000.0s

0.0s

04-30

P104

Programmed operation
mode speed 4 operating
time

0~6000.0s

0.0s

04-31

P105

Programmed operation
mode speed 5 operating
time

0~6000.0s

0.0s

04-32

P106

Programmed operation
mode speed 6 operating
time

0~6000.0s

0.0s

04-33

P107

Programmed operation
mode speed 7 operating
time

0~6000.0s

0.0s

04-34

P108

Programmed operation
mode speed 8 operating
time

0~6000.0s

0.0s

04-35

P111

Programmed operation
mode speed 1 Acc/Dec
time

0~600.00s/0~6000.0s

0.00s

04-36

P112

Programmed operation
mode speed 2 Acc/Dec
time

0~600.00s/0~6000.0s

0.00s

04-37

P113

Programmed operation
mode speed 3 Acc/Dec
time

0~600.00s/0~6000.0s

0.00s

04-38

P114

Programmed operation
mode speed 4 Acc/Dec
time

0~600.00s/0~6000.0s

0.00s

04-39

P115

Programmed operation
mode speed 5 Acc/Dec
time

0~600.00s/0~6000.0s

0.00s

04-40

P116

Programmed operation
mode speed 6 Acc/Dec
time

0~600.00s/0~6000.0s

0.00s

04-41

P117

Programmed operation
mode speed 7Acc/Dec
time

0~600.00s/0~6000.0s

0.00s

04-42

P118

Programmed operation
mode speed 8 Acc/Dec
time

0~600.00s/0~6000.0s

0.00s
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5.5.1 16 speeds
¢ With the combination of digital input terminal RL, RM, RH and REX, selects speed operation(the most are 16 speeds

5. Parameter Description

in total)
Parameter Name F‘e;ctory Setting Range Content
alue
04;-20 Speed 1 (high speed) 60.00Hz 0-650.00Hz
04-01 Speed 2
P5 (mediumspeed] 30.00Hz 0~650.00Hz
Olli-éJZ Speed 3 (low speed) 10.00Hz 0~650.00Hz
- 0~650.00Hz
04-03 Speed 4 99999
F24 99999 99999: Function invalid
0:;%4 Speed 5 99999 Same as 04-03 Same as 04-03
04-05
P26 Speed 6 99999 Same as 04-03 Same as 04-03
04-06
Py Speed 7 99999 Same as 04-03 Same as 04-03
04-07
P142 Speed 8 99999 Same as 04-03 Same as 04-03
04-08
P143 Speed 9 99999 Same as 04-03 Same as 04-03
04-09
P44 Speed 10 99999 Same as 04-03 Same as 04-03
04-10
P145 Speed 11 99999 Same as 04-03 Same as 04-03
04-11
P146 Speed 12 99999 Same as 04-03 Same as 04-03
04-12
P147 Speed 13 99999 Same as 04-03 Same as 04-03
04-13
P148 Speed 14 99999 Same as 04-03 Same as 04-03
04-14
P149 Speed 15 99999 Same as 04-03 Same as 04-03
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5. Parameter Description

16 speeds

If all the set values of 04-03~04-06 and 04-07~04-14 are not 99999, “16-speed operation” is active. It means that
with the combination of RL, RM, RH and REX, there are 16 speeds in total. For setting up the target frequency of
the inverter, please refer to the figure below:

3‘
e
<)
>
8 |(High speed)
= speedi
>
o
> I
o
I
I
| (Medium
| speed)
| Speed 2
I
b
I
I
L
I
Speed
(o]
REX ON|ON]ON|ON |ON|[ON|ON|ON]
RrRH | ON ON | ON ON\ ON | ON | ON ON\
RM ON ON ON [ ON| [ON [ ON ON [ ON]
RL ON [ ON [ ON] ON ] ON | ON ON | ON |

Provided that the parameter set values of 04-03~04-06 and 04-07~04-14 are all 99999, the target frequency
will be determined by RL, RM and RH these three speeds. See the table below (the priority of the terminals is

RL>RM>RH):
gl Parameter | o403- | 04-04= | 0405- | 0406- | 0407- | 0408= | 0409= | 0410= | 0411= | 0412= | 0413= | 0414
ok o 99999 | 99999 | 99999 | 99999 | 99999 | 99999 | 99999 | 99999 | 99999 | 99999 | 99999 | 99999
RL (04-02) 0 o) ) o) 0 0 o) o)
RM (04-01) 0 o) o)
RH (04-00) o)

For example, when 04-05=99999, the target frequency is determined by RM (the setting value of 04-01).

Note: 1. The multi-speed is only valid in the “external mode’ “combination mode 2"or “combined mode 4"
2.RL, RM, RH and REX mentioned in this section are the function names of the “multi-function digital input terminal” (For

example, when 03-03=2, select the DI4 terminal to perform the RL (function).Please refer to 03-00~03-06 and 03-09 for function
selection and purposes of the multi-function digital input terminal. For related wiring, please refer to Section 3.3.
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5. Parameter Description

5.5.2 Programmed operation mode

e The application of this parameter can be used as the operation process control for general small machinery, food
processing machinery and washing equipment, which can replace some traditional relays, switches, timer and other
control circuit, etc.

Parameter Name Rar Setting Range Content
Value
04-15 . . 0 The minimum increment of run time is 1 minute.
Minute/second selection 1 — - —
P100 1 The minimum increment of run time is 1 second.
2,412116 Run direction in each section 0 0~255 0~255
04-17 . 0 0: Cycle function invalid
Cycle selection 0 : - -
P122 1~-8 Run circularly from the setting section.
The acceleration time is set by 01-06 (P.7), the decelera-
, S 0 AN
04-18 Acceleration/deceleration time 0 tion time is set by 01-07 (P8).
P123 setting selection 1 The acceleration and deceleration time is both determined
by 04-35 (P.111)~04-42 (P118).
04-19 Programmed operation mode 0.00Hz 0-650.00Hz
P131 speed 1
04-20 Programmed operation mode
P132 speed 2 0.00Hz 0~650.00Hz
04-21 Programmed operation mode
P133 speed 3 0.00Hz 0~650.00Hz
04-22 Programmed operation mode
P134 speed 4 0.00Hz 0~650.00Hz
04-23 Programmed operation mode
P135 speed 5 0.00Hz 0~650.00Hz
04-24 Programmed operation mode
P136 speed 6 0.00Hz 0~650.00Hz
04-25 Programmed operation mode
P137 speed 7 0.00Hz 0~650.00Hz
04-26 Programmed operation mode
P138 speed 8 0.00Hz 0~650.00Hz
04-27 Programmed operation mode
P101 speed 1 operating time 00s 0-6000.0s
04-28 Programmed operation mode
P102 speed 2 operating time 00s 0-6000.0s
04-29 Programmed operation mode
P103 speed3 operating time 0.0s 0-6000.05
04-30 Programmed operation mode
P104 speed 4 operating time 0.0s 0-6000.05
04-31 Programmed operation mode
P105 speed 5 operating time 0.0s 0-6000.0s
04-32 Programmed operation mode
P106 speed 6 operating time 0.0s 0-6000.0s
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Parameter Name Factory Setting Range Content
Value

04-33 Programmed operation mode

P107 speed 7 operating time 00s 0-6000.0s
04-34 Programmed operation mode

P108 speed 8 operating time 00s 0-6000.0s
04-35 Programmed operation mode 0.00s 0~600.00s/
P111 speed 1 Acc/Dec time ' 0~6000.0s
04-36 Programmed operation mode 0.00s 0~600.00s/
P112 speed 2 Acc/Dec time ' 0~6000.0s
04-37 Programmed operation mode 0.00s 0~600.00s/
P113 speed 3 Acc/Dec time ‘ 0~6000.0s
04-38 Programmed operation mode 0.00s 0~600.00s/
P114 speed 4 Acc/Dec time ' 0~6000.0s
04-39 Programmed operation mode 0.00s 0~600.00s/
P115 speed 5 Acc/Dec time ' 0~6000.0s
04-40 Programmed operation mode 0.00s 0~600.00s/
P116 speed 6 Acc/Dec time ' 0~6000.0s
04-41 E[rjc;%r;r;med operation mode 0 00s 0-600.00s/
P117 Acc/Dec time 0~6000.0s
04-42 Programmed operation mode 0.00s 0~600.00s/
P118 speed 8 Acc/Dec time ' 0~6000.0s

Programmed operation mode

Programmed operation mode
1. The calculation of runtime and acceleration/deceleration time in each section is presented in the figure below:

frequenc
P.111 P.112 P.113 P.114

Run
forward

P.101" P.102  pause P.103 P.104 P.105 P.106

Run
reverse
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5. Parameter Description

2. The run direction is set in binary form (8-bit), and then translated to decimal form and stored in 04-16. “1" means
run forward, and “0" means run reversely. The highest bit is the run direction of section 8, while the lowest bit is
the direction of the section 1.

For example: Suppose that section 1 is run forward, section 2 is run reverse, section 3 is run reverse, section 4 is
run forward, section 5 is run reverse, section 6 is run forward, section 7 is run forward, section 8 is run reverse,
then the value in binary form is 01101001

04-16=0x27+1x26+1x25+0x24+1x23+0x22+0x21+1x20=105
3. When 04-16=0, it will not run in circular motion.
4.\When 04-17 is 1~8, it is the initial sectional speed at the beginning of the cycle.

For example: When 04-17=3, the inverter will run circularly from the third section to the eighth section after it fin-
ishes its running from the first section to the eighth section.

5. When 04-18 = 0, the acceleration time is determined by 01-06, and the deceleration time is determined by 01-07.
6. When 04-18 = 1, the acceleration time and deceleration time are both determined by 04-35~04-42.

Manual operation cycle mode

D4—0 O—y

D-C

Wiring diagram for manual operation cycle mode
1. Insert an impulse type switch between DI4 and D-C.

2. After turning on the power, according to terminals wiring, set corresponding parameter 03-03 to 35.The inverter is
on standby at this point.

3. The mode of operation is shown in the figure below:

Frequency ‘ P.135 ‘

Note: 1. The inverter can run eight levels of speed in the procedure, and the frequency is determined by 04-19~04-26.
2. For the setting of 04-15~04-18 and 04-27~04-42, it is valid for programmed operation mode only, not for manual operation
cycle mode; For the acceleration/deceleration time of manual operation cycle mode, please refer to the usage of 01-06, 01-07,
01-22 and 01-23.
3. If there is any section set to zero, the inverter will be on standby in this section. In other word, 04-19 has to be nonzero when
this mode is selected. Like the figure above, when 04-24 is 0, regardless of the value of 04-25 and 04-26, the inverter stops
when the switch is pressed for the sixth time.
4. The rotation of the manual operation cycle mode is unilateralism. It has nothing to do with 04-16 or the signals of STF and
STR.
5. For the setting of 04-35~04-42, please refer to 01-08 for the usage of the acceleration/deceleration time unit.
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5.6 Motor parameter group 05

Parameter . Factory User
iy Number e ST L Value settings
0: Parameter auto-tuning function with no motor
1: Induction motor parameter auto-tuning measuring the
running motor
2: Induction motor parameter auto-tuning measuring the
stopped motor
3: Induction motoronline auto-tuning function
Motor parameter auto-tunin 4: Induction motorthe system inertia auto-tuning mea-
05-00 P.301 rp . g suring in the mode of closed loop vector control 0
function selection
5: Induction motor parameters automatic measurement
[Measurement of motor is not running]
8: Synchronous motor parameter auto-tuning function
9: Synchronous motor Phase Z position auto-tuning
function
10: Synchronous motorthe rotation inertia auto-tuning-
function.
05-01 P302 Motor rated power 0~650.00kW 0.00kW
05-02 P303 Motor poles 0~256 4
440 Voltage: 0~510V i
05-03 P304 | Motor rated voltage According o
220 Voltage: 0~255V voltage
50Hz system: 0~650.00Hz 50.00Hz
05-04 P305 Motor rated frequency
60Hz system: 0~650.00Hz 60.00Hz
0~500.00A: Types below Frame G i
05-05 P306 Motor rated current L According to
0~5000.0A: Frame G and types above type
) 50Hz system: 0~65000r/min 1410r/min
05-06 P307 Motor rated rotation speed : -
60Hzsystem: 0~65000r/min 1710r/min
0~500.00A: Types below Frame G i
05-07 P308 Motor excitation current P According to
0~5000.0A: Frame G and types above type
) 0~65000mQ: 45K/55KF and types below According to
05-08 P309 IM motor stator resistance type
0~650.00mQ: 55K/75KF and types above
) 0~65000mQ: 45K/55KF and types below According to
05-09 P310 IM motor rotor resistance type
0~650.00mQ: 55K/75KF and types above
. 0~6500.0mH: 45K/55KF and types below According to
05-10 P3N IM motor leakage inductance type
0~650.00mH: 55K/75KF and types above
] 0~6500.0mH: 45K/55KF and types below According to
05-11 P312 IM motor mutual inductance type
0~650.00mH: 55K/75KF and types above
. 0~65000mQ: 45K/55KF and types below According to
05-12 P313 PM motor stator resistance type
0~650.00mQ: 55K/75KF and types above
05-13 P314 PM motor d-axis inductance | 0~650.00mH ACC?;%'QQ o
05-14 P315 | PM motor g-axis inductance | 0~650.00mH ACC‘;;‘:)'QQ 10
05-15 P316 PM motor Back-EMF 0~6500.0V/krpm According to
coefficient type
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Parameter . Factory User
Group Number Name Setting Range Value settings
05-16 pa;7 | "M motorPhase Z origin 0~359.9° 0.0°
pulse compensation
0~6.5000kg.m?2: 5.5K/7.5KF and types below
05-17 P318 | Rotation inertia 0~65.000kg.m? 7.5K/11KF~ 90K/110KF types Acc‘i;‘;'gg 0
0~650.00kg.m?: 110K/132KF and types above
05-18 P631 'T”f”'a self-learning setting | 6 19pg32) 9% 30.0%
05-19 P632 'T”Ze”'a self-learning setting | o5 16p631)-100.0% 60.0%
0~650.00kW
05.22 P332 The second motor rated 99999
power 99999
0~256
05-23 P333 The second motor poles 99999
99999
440Voltage: 0~510V
05-24 P334 The second motor rated Y 99999
voltage 220Voltage: 0~255V
0~650.00Hz
05.25 P335 The second motor rated 99999
frequancy 99999
0~500.00A: Types below Frame G
05-26 P336 IS:} eslffond motor rated 0~5000.0A: Frame G and types above 99999
99999
0~65000r/min
05.27 P337 The ;econd motor rated 99999
rotation speed 99999
0~500.00A: Types below Frame G
05-28 P33 ISfr ;ﬁf"”d motor excitation |, 500 0A: Frame G and types above 99999
99939
0~65000mQ: 45K/55KF and types below
05-29 p3sg | e second motor (IM)stator o een om0y 55K /75KF and types above 99999
resistance
99999
0~65000mQ: 45K/55KF and types below
05-30 paap | e second motor (IM)rotor ' een om0y 55K /75KF and types above 99999
resistance
99999
0~6500.0mH: 45K/55KF and types below
0531 pagr | e second motor (IM) 0-650.00mH: 55K/75KF and types above 99999
leakage inductance
99999
0~6500.0mH: 45K/55KF and types below
05-32 P342 The second motor (IM) 0~650.00mH: 55K/75KF and types above 99999
mutual inductance
99999
0~65000mQ: 45K/55KF and types below
05-33 P343 The second motor (PM| 0-650.00mQ: 55K/75KF and types above 99999
stator resistance
99999
0~650.00mH
05-34 pagq | e second motor (PM) 99999
d-axis inductance 99999
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Parameter . Factory User
Group Number Name Setting Range Value settings
0~650.00mH
0535 pass | e second motor (PM) 99999
g-axis inductance 99999
The second mator (PM) 0~6500.0V/krpm
05-36 P34 Back-EMF coefficient 99999 99999
The second motor (PM) 0~359.9°
05-37 P347 Phase Z origin pulse 99999
compensation 99999
0~6.5000kg.m?: 5.5K/7.5KF and types below
i 0~65.000kg.m? Types from 7.5K/11KF to 90K/110KF
05-38 P348 The ;econd motor rotation g yp 99999
inertia 0~650.00kg.mZ 110K/132KF and types above
99999
5.6.1 Motor parameter auto-tuning function selection
e Via accurate motor parameter auto-tuning function, realizes motor high-performance vector control.
Parameter Name BE Setting Range Content
Value
0 Parameter auto-tuning function with no motor
1 Induction motor parameter auto-tuning measuring the running motor
2 Induction motor parameter auto-tuning measuring the stopped motor
3 Induction motoronline auto-tuning function
Motor pgrameter Induction motorthe system inertia auto-tuning measuring in the mode of
05-00 auto-tuning 4
. 0 closed loop vector control
P301 function
selection 5 Induction motor parameters automatic measurement [Measurement of
motor is not running]
8 Synchronous motor parameter auto-tuning function
9 Synchronous motor Phase Z position auto-tuning function
10 Synchronous motorthe rotation inertia auto-tuningfunction.
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Motor parameter auto-tuning function
When 00-21=0, no motor parameter auto-tuning function is required for normal V/F curve operation.

For IM general magnetic vector control, please set 00-21 to 2. The frequency will be altered due to elevated voltage
and increased compensatory motor load.

For executing the IM motor parameter auto-tuning function, set 05-00 to 1 or 2 or 5 and press the forward rotation
or the reverse rotation key. During the measuring process, the parameter unit will flicker and display “TUN" If the
measurement fails, the parameter unit will flicker “FAL" for three seconds and then return to normal display.

For executing the system inertia auto-tuning function, set 05-00 to 4 in the mode of closed loop vector control and
set the inertia self-learning torque 05-18 and 05-19 respectively, then press the forward rotation or the reverse rota-
tion key. The measuring result will be different due to the different setting of self-learning torque. The principle of
setting self-learning torque is that the difference between self-learning torque 05-18 and 05-19 can't be too small
and the measuring torgue can't be set too big, or the acceleration time will be too short that the measuring result
will have a large error.

Procedures for IM motor parameter auto-tuning are presented below:

Confirm the wiring
(Please refer to 3.7
Terminal wirearrangement)

.

Set motor parameter
(05-01~05-06)

05-00

» 1, 2, 5

Press the forward/reverse rotation
key and start to measure, the

Restore dlsplay after 3s operation Panel will display
“TUN".
A
If failed, the
operationpaneldisplay
“FAL".

[f succeed, the
operation panel will
display “TEnd”.

A 4

Manually enter the parameter 05-
08~05-11, then the inverter
performs reset

Manually adjust
parameter values

The motor parameter
auto-tuning is finished

4
Finish

When setting 00-21 to 5 or 6, please make sure to correctly set PM motor parameterand execut the PM motor
parameter auto-tuning function to ensure the stability and dynamic responsiveness of control.

When setting 00-21 to 5, if change the encoder or the motor UVWwiting order, please make sure to set 05-00 to 9,
excuting PM motor Phase Z auto-tuning function.

Eaton Electric General Inverters DF1 Series UMXXXXXXXXE February 2020 www.eaton.com 137



5. Parameter Description

Procedures for PM motor parameter auto-tuning are presented below:

Confirm the wiring
(Please refer to 3.7
Terminal wire arrangement)

Set motor parameter
(05-01~05-06)

05-00

| ]

! Press the forward/reverse rotation key
Restore display and start to measure, the operation

panel will display “TUN".

after 3s

ﬁ

If failed, the
operation panel
display “FAL".

If succeed, the operation
panel will display
“TEnd".

v

PM motor manually input
parameters (05-12~
05-16), and then reset the
inverter.

€

The motor parameter
auto-tuning is finished

Offset angle of
M auto-tunin

Y «

.
05-00=9, 00-21=5; set
the correct value of
09-01 and 09-02.

A
Press the forward/reverse Restore display
rotation key and start to after 3s
measure

If failed, the
operation panel

display “ FAL".

If succeed, the
operation panel will
display “TEnd".

v

If high accuracy sensorless control is required by IM motor, set 05-00 to 3 for sensorless vector control.

Note: 1. The motor capacity has to be at the same level or one level below of the level of the capacity of the inverter.
2. For the IM motor auto-tuning function, if motor operation is permitted, set 05-00 to 1 (dynamic measurement). At this point,
the load has to be separated from the motor. If the load environment does not permit auto-tuning, set 05-00 to 2 (static mea-
surement) if motoring is running.
3. IM motor sensorless vector control: auto-tuning function can be used to enhance the control function. Before setting 05-00 to
3 or 4, first set the motor parameters or the auto-tuning function to improve the control accuracy.
4. When 05-00=1 and the mode of close-loop V/F control (VF + PG) is selected, please make sure that the motor poles 05-02 is
correct.
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5.6.2 Motor parameter

e The standard parameters of the adaptable motor have been configured inside the inverter. It is still necessary to per
form motor auto-tuning or modify the default values based on actual conditions.

Parameter Name iy Setting Range Content
Value
05-01
P302 Motor rated power 0.00kW 0~650.00kW
%%832 Motor poles 4 0~48
05-03 380/440V 0~510V 440V voltage
P304 Motor rated voltage

: 220V 0~255V 220Vvoltage
05-04 50.00Hz 50Hz system (when 00-24=1)
P305 Motor rated frequency 0~650.00Hz

: 60.00Hz 60Hz system (when 00-24=0)
05-05 According to 0~500.00A Types below Frame G
P306 Motor rated current '

- ype 0~5000.0A Frame G and types above
05-06 ) 1410r/min . 50Hz system (when 00-24=1)
P307 Motor rated rotation speed - 0~65000r/min

: 1710r/min 60Hz system (when 00-24=0)
05-07 . According to 0~500.00A Types below Frame G
P308 Motor excitation current t

- ype 0~5000.0A Frame G and types above
05-08 _ According to 0~65000mQ 45K/55KF and types below
P309 IM motor stator resistance type

: 0~650.00mQ 55K/75KF and types above
05-09 _ According to 0~65000mQ 45K/55KF and types below
P310 IM motor rotor resistance type

: 0~650.00mQ 55K/75KF and types above
05-10 IM motor leakage induc- According to 0~6500.0mH 45K/55KF and types below
P3N tance type 0~650.00mH 55K/75KF and types above
05-11 ) According to 0~6500.0mH 45K/55KF and types below
P312 IM motor mutual inductance type

: 0~650.00mH 55K/75KF and types above
05-12 . According to 0~65000mQ 45K/55KF and types below
P313 PM motor stator resistance type

: 0~650.00mQ 55K/75KF and types above
0513 | P\ motor d-axis inductance | A°229M9 10 | o 650 0omH
P314 type
05-14 PM motor g-axis inductance According to 0~650.00mH
P315 type
05-15 PM motor Back-EMF coef- | According to
P316 ficient type 0~6500.0V/krpm
05-16 PM motor Phase Z origin 0.0° 0-359.9°
P317 pulse compensation ’ ’

0~6.5000kg.m? 5.5K/7.5KF and types below
%531@ Rotation inertia ACC?;%'QQ © 1 o§5000kgm? | 7.5K/11KF~ 90K/110KF types
0~650.00kg. m? 110K/132KF and types above
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Motor parameter

When the IM motor can be fully separated from the load, select 05-00=1. When the motor is running, the motor
parameter will carry out auto-tuning. Then press or "rev Jon the keyboard panel for the inverter to automatically
calculate the following parameter: 05-07~05-11.

When the motor cannot be fully separated from the load, select 05-00=2. When the motor is stopped, the motor

parameter will carry out auto-tuning. Then press or Crev Jon the keyboard panel for the inverter to automatically
calculate the following parameter: 05-07~05-11.

The users can use the motor's nameplate to calculate the two parameters. The motor nameplate parameters used
in the calculation are: rated voltage U, rated current 7, rated frequency f and n power factor .

The calculation of motor idling excitation current and of motor mutual induction is presented below: is motor leak-
age induction.

ldling current: Iy =1x ‘V1_772

L, v

= — L
Mutual inductance calculation: 2\/5'7[ ’ f ’ 10

5

1, is the idling current, L is mutual inductance, L is leakage inductance.

When executing PMmotor parameter auto-tuning function, set 05-00 to 8, then press or (=ev ] on the keyboard
panelfor the inverter to automatically calculate the following parameter:05-12~05-16.

When executingPM motor Phase Zposition auto-tuning function, be sure to make the motor fully separated from

the load,and set 05-00 to 9, then press or Crev ] on the keyboard panel for the inverter to automatically calculate
the following parameter:05-16.

When executing PM motor rotation inertia auto-tuning function, set 05-00 to 10, then press or[rev ] on the key-
board panel for the inverter to automatically calculate the following parameter:05-17.

Note: 1.\When the inverter is used with a motor of a different level, verify the input motor's nameplate parameter 05-01~05-06.The vec-

140

tor control method is heavily dependent upon motor parameters. To achieve a good control performance, the controlled motor's
correct parameters have to be acquired.

2. Before executing PM motor Phase Z position auto-tuning function, please first execute PM motor parameterauto-tuning func-
tion, and then correctly set the value of 09-01 and 09-02. If there is motor vibration when tuning, please decrease the setting
value of 11-00.

3. When any or many values of 05-01~05-11 are manually revised, reset the inverter to reload the new values of the parameters.
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5.6.3 Motor inertia auto-tuning
e |t is applicable in tension control open—loop torque mode

Parameter Name Factory Setting Range Content
Value
05-18 Inertia self-learning setting 30,0 0~
PB31 T o 05-19 (P632)%
05-19 Inertia self-learning setting 0 0
PE32 T 60.0% | 05-18 (P631)~100.0%

Motor inertia auto-tuning

When the tension control adopts the open loop torque mode, during the system acceleration/deceleration, addition-
al torque shall be provided to overcome the rotation inertia of the whole system. Otherwise, too small tension upon
wind-up acceleration and too large tension upon deceleration, or too large tension upon roll-down acceleration and
too small tension upon deceleration will be caused.

For the instruction of 05-18 and 05-19, please refer to the instruction part of 05-00=4.

5.6.4 The second motor parameter

e Via setting the second motor parameter, cooperating with the digital input terminal, starts the second motor param-
eter auto-tuning function.

Parameter Name D) Setting Range Content
Value
05-22 The second motor rated 0~650.00kW
99999
P332 power 99999 Not selected
R 0~48
05-23 The second motor poles 99999
P333 99999 Not selected
0~510V 440 Voltage
05-24 The second motor rated
P334 voltage 99999 0~255V 220 Voltage
99999 Not selected
05-25 The second motor rated 0~650.00Hz
99999
F335 frequancy 99999 Not selected
0~500.00A Types below Frame 7
05-26 The second motor rated
P336 current 99999 0~5000.0A Frame 7 and types above
99999 Not selected
05-27 The second motor rated 0-65000r/min
i 99999
P337 rotation speed 99999 Not selected
0~500.00A Types below Frame 7
05-28 The second motor excitation 99999 0~5000.0A Frame 7 and types above
P338 current
99999 Not selected.
0~65000mQ 45K/55KF and types below
0529 | The second motor (IM) stator | ggqqq 0-65000mQ | 55K/75KF and types above
P339 resistance
99999 Not selected
0~65000mQ 45K/55KF and types below
0530 | The second motor (IM) rotor | gqqqq 0-65000mQ | 55K/75KF and types above
P340 resistance
99999 Not selected
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0~650.00kg.m?

Parameter Name F‘a;ctory Setting Range Content
alue
0~6500.0mH 45K/55KF and types below
05-31 The second motor (IM)
P41 leakage inductance 99999 0~650.00mH 55K/75KF and types above
99999 Not selected.
0~6500.0mH 45K/55KF and types below
05-32 The second motor (IM)
P34? mutual inductance 99999 0~650.00mH 55K/75KF and types above
99999 Not selected.
0~65000mQ: 45K/55KF and types below
05-33 The second motor (PM)
P343 stator resistance 99999 0~650.00mQ 55K/75KF and types above
99999 Not selected.
05-34 The second motor (PM) 0~650.00mH According to type
o 99999
P344 d-axis inductance 99999 Not selected.
05-35 The second motor (PM) 0~650.00mH According to type
o7 99999
P345 g-axis inductance 99999 Not selected.
05-36 The second motor (PM) 99999 0~6500.0V/krpm According to type
P346 Back-EMF coefficient 99999 Not selected.
The second motor (PM) 0~359.9°
05-37 i
PhaseZ origin pulse 99999
P347 compensation 99999 Not selected.
0~6.5000kg.m? 5.5K/7.5KF and types below
05-38 The second motor rotation 0~65.000kg.m? Types from 7.5K/11KF to 90K/110KF
S 99999
P348 inertia

110K/132KF and types above

99999

Not selected.

The second motor parameter

When 00-22 = 99999, RT signal is ON, the second motor parameters 05-22~05-38 are valid, please refer to Section
5.2.10 for the second function parameter.

For the usage of the second motor parameter, please refer to 05-01~05-17 motor parameter setting.
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5.7 Protection parameter group 06

5. Parameter Description

Parameter . Factory User
oy Number e s L Value settings
06-00 Pg Electronic thermal relay 0~500.00A: Types below Frame G According to

' capacity 0~5000.0A: Frame G and types above type
06-01 P22 Stall prevention operation level | 0~400.0% 150.0%
c ot ovel 0~150.0%
ompensation factor at leve
06-02 P23 reduction 99999: Stall prevention operation level is the setting 99993
value of 06-01 (P22).
) ) 50Hz system: 0~650.00Hz 50.00Hz
Stall prevention operation
06-03 66 reduction starting frequency
60Hz system: 0~650.00Hz 60.00Hz
0: According to the current time of Acc/Dec
Current stall selection of time 1: According to the first time of Acc/Dec
06-04 P220 of acceleration and 2: According to the second time of Acc/Dec 3
deceleration
3: Automatically calculate the best time of accerela-
tion/deceleration
0: If regenerative brake duty is fixed at 3%, parameter
06-06 (P.70) will be invalid. 0
Regenerative brake function 1: The regenerative brake duty is the value of 06-
06-05 P30 .
selection 06(P70).
2: External brake unit protection function (D framework 9
and the above models).
06-06 P70 Special regenerative brake duty | 0~100.0% 0.0%
0: Rated carrier frequency, limit load current according
i i to the setting carrier.
06-07 P263 Dec_rease carrier protection 9 all . . 0
setting 1: Rated current, limit carrier according to the load cur-
rent and temperature.
06-08 P155 Over torque detection level 0~200.0% 0.0%
06-09 P.156 Over torque detection time 0.1~60.0s 1.0s
0: The OL2 alarm is not reported after the over torque
. ) detection, and the inverter keeps running.
06-10 P260 Over torque detection selection : 1
1: The OL2 alarm is reported after the over torque
detection, and the inverter stops.
06-11 P160 Stall level when restart 0~150.0% 100.0%
0X: Fan alarm for abnormal fan
1X: No fan alarm for abnormal fan, but the output of
terminal alarm.
06-12 F.245 Cooling fan operation X0: The fan will be turned on when running. The fan 0
will be turned off 30 seconds after inverter stops.
X1: Turning on the power will turn on the fan. When the
power is turned off, the fan will be off, too.
X2: The fan will be turned on if the temperature of the
heat sink is higher than 40°C. When the power is
) . turned off, the fan will be turned off, too.
06-12 P245 Cooling fan operation : 0
X3: The fan will be turned on when the temperature of
the heat sink is higher than 60°C. When it is lower
than 40°C, the fan will be turned off.
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Parameter . Factory User
Group Number Name Setting Range Value settings
0: No Phase Failure Protection
06-13 P281 Input phase failure protection | 1 phase failure protection, the parameter unit will 0
display the “IPF" alarm and the output stops.
o ) 0: No the output end short-circuits protection function.
SCP Short circuit protection - —
06-14 R287 function 1: If outputend is short, the parameter unit will display 1
the “SCP" alarm and the output stops.
0: Alarm and continue to run
1: Alarm and decelerate to stop
06-15 P533 The process mode of PTC alarm 0
2: Alarm and stop freely
3: No alarm
06-16 P534 The percentage of PTC level 0~100.0% 0.0%
0: No maintenance alarm
06-17 P261 Maintenance alarm function 1~9998day: Used to set time whenmaintenancealarm 0
sends out signal
ircui i 0: No short circuit detection when startin
06-18 P280 Shor’_t circuit detection when = : : g 0
starting 1: Short circuit detection when starting
) ) 280K/315KF types below: 0~100.0% 50.0%
06-19 P282 Operation GF detection level
315K/355KF type: 0~100.0% 70.0%
0: No output phase failure protection selection
06-20 P262 Output phase failure protection | 1: Output phase failure protection, the parameter unit 0
will display the “LF” abnormal alarm and the invert-
er will stop the output.
155~220V: 220V inverter type 155V
06-21 P705 Low voltage level -
310~440V: 440V inverter type 310V
i i 205~400V: 220V inverter type 360V
06-22 P706 Regenerative brake operation yp
level 410~800V: 440V inverter type 720V
205~400V: 220V inverter type 380V
06-23 P707 Voltage stall level -
410~800V: 440V inverter type 760V
06-24 P708 Capacitor lifetime detection 0: No capacitor lifetime detection. 0
0624 P708 Capacitor lifetime detection 1: When the power |s‘OFF, start to dgtept the lifetime of 0
electrolytic capacitor on main circuit.
0625 | pyog | Lopectorlfetimedetection g 100 go, 100.0%
sor lifeti ; 0: No abnormal signal.
06-26 P710 Capacitor lifetime detection . : Read
result 1: Electrolytic capacitor abnormal.
0627 P2g2 Accumu_lahve motor operation 0-1439min Omin
time (minutes)
0628 P293 Accumulahve motor operation 0-9999day Oday
time (days)
06-29 P296 Ac_cumulanve motor power time 0-1439min Omin
(minutes)
06-30 P2g7 Accumulative motor power time 0-9999day Oday
(days)
06-40 P288 Alarm code query 0~12 1
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Group P;':"T;;:r Name Setting Range Fczlt::;v sel:tsi?l:]s
06-41 P289 Alarm code display Read Read
06-42 P290 Alarm message query 0~10 0
06-43 P291 Alarm message display Read Read
06-44 P740 E1 Read Read
06-45 P741 E2 Read Read
06-46 P742 E3 Read Read
06-47 P743 E4 Read Read
06-48 P744 E5 Read Read
06-49 P745 E6 Read Read
06-50 P746 E7 Read Read
06-51 P747 E8 Read Read
06-52 P748 E9 Read Read
06-53 P749 E10 Read Read
06-54 P750 E11 Read Read
06-55 P751 E12 Read Read
06-56 P752 E1 alarm output frequency Read Read
06-57 P753 E1 alarm output current Read Read
06-58 P754 E1 alarm output voltage Read Read
06-59 P755 glci';LTatt?fntfg?gerat”re fisig | Read Read
06-60 P756 E1 alarm PN voltage Read Read
06-61 p757 E;:E:\m the time of the inverter Read Read
06-62 p758 ga?lljzrgr;éf;e inverter operation Read Read
06-63 P759 E1 alarm(years/months) Read Read
06-64 P760 E1 alarm (days/hours) Read Read
06-65 P761 E1 alarm(minutes/seconds) Read Read
06-70 P766 E2 alarm output frequency Read Read
06-71 P767 E2 alarm output current Read Read
06-72 P768 E2 alarm output voltage Read Read
06-73 P769 ggcimatt:‘(fntf;:gerat”re f18iNg | peag Read
06-74 P770 E2 alarm PN voltage Read Read
06-75 P771 Egsali;m the time of inverter Read Read
06-76 P77 Etzaialljirg;:e inverter operation Read Read
06-77 P773 E2 alarm (years/months) Read Read
06-78 P774 E2 alarm (days/hours) Read Read
06-79 P775 E2 alarm(minutes/seconds) Read Read
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5.7.1 Electronic thermal relay capacity

e The “electronic thermal relay” uses the program of the inverter to simulate a thermal relay for preventing the motor
from overheating

Parameter Name actol Setting Range Content
Value
06-00 Electronic thermal relay According to 0~500.00A Types below Frame G
Y capacity type 0~5000.0A Frame G and types above

Electronic thermal relay capacity

Please set 06-00 as the rated current of the motor at its rated frequency. The rated frequency of a squirrel-cage
inductive motor made in different countries and areas is different. Please refer to the nameplate instruction on the
motor.

If 06-00=0, the electronic thermal relay is invalid.
In case the calculated heat by the electronic thermal relay exceeds the upper limit, an alarm will go off and the
parameter unit screen will display ’i' H :r:j and the output will be stopped.

Note: 1. After the inverter is reset; the thermal accumulating record of the electronic thermal relay will be reset to zero. Please pay
attention in this area.

2. When two or more motors are connected to the inverter, they cannot be protected by the electronic thermal relay. Install an
external thermal relay for each motor.

3. When a special motor is employed, the electronic thermal relay is no longer valid. Install an external thermal relay for each
motor.

4. About wiring for an external thermal relay, please refer to 03-00~03-06 and 03-09.

5.7.2 Current stalling protection

e This function monitors the output current and automatically changes the output frequency to prevent the inverter
fromtripping due to overcurrent, overvoltage, etc. It can also limit the stall prevention and fast-response current limit-
operation during acceleration/deceleration and power/regenerative driving.

Parameter Name T Setting Range Content
Value
06-01 Stall prevention 150.0% 0-400.0%
P22 operation level
06-02 Compensation factor 99999 0~150.0%
P23 at level reduction 99999 Stall prevention operation level is the setting value of 06-01(P.22).
06-03 Stall prevention 50.00Hz 50Hz system (when 00-24=1)
PG operation reduction 0~650.00Hz
' starting frequency 60.00Hz 60Hz system (when 00-24=0)
0 According to the current time of Acc/Dec
Current stall
06-04 selection of time ] 1 According to the first time of Acc/Dec
P220 of acceleration and 2 According to the second time of Acc/Dec
deceleration - - - -
3 Automatically calculate the best time of accerelation/deceleration.

Current stalling protection

When the motor starts or target frequency is adjusted (increasing) under a heavy load, the motor speed is often
unable to follow the output frequency closely. If the motor speed is lower than the output frequency, the output cur
rent will increase to improve the output torque. However, if the difference between the output frequency and the
motor speed is too great, the motor torque will decrease, a phenomenon known as “stall”
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5. Parameter Description

Output CurremA

percentage .
P 22 | Level degreasmg >|
region |
100% |— —,
(Full load
current)

|
»
P.66 Output frequency

Calculation formula for stall prevention operation level:

P.22-A y P.23-100
P.22-B 100
P.66xP.22 B P.66xP.22

Output frequency 400

Level percentage=A+Bx

During heavy load periods, the output current of the inverter will increase. Once the output current exceeds the
curve in the diagram below, the inverter will decrease the output frequency according to the time of Dec of 06-04.
After the motor attains the output frequency (at this moment, the output current of the inverter will decrease
accordingly), and accelerates to the original output frequency according to the time of Acc of 06-04 (stall output fre-
guency), then continue to increase the output frequency.

Level A f Current

120%
(P.22)

deceleration time | | acceleration time
' according to P.220 i | according to P.220 |

»
!

Time

The current in the figure refers to the current amplitude

Note: 1.When 00-21=3 for sensorless vector control is selected from 00-21 control method, 06-01 will be used for the torque limited
horizontal operation.

2. When 06-04=2, if 01-22 is not set, acceleration time is 01-07; if 01-23 is not set, deceleration time is 01-07.
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5. Parameter Description

5.7.3 Regenerative brake

e When performing frequent start and stop operation, usage rate of the regenerative brake can be increased by usingthe
brake resistor or the brake unit.

Parameter Name Factory Setting Range Content
Value
0 If regenerative brake duty is fixed at 3%, parameter 06-06 (P.70)
06-05 Regenerative brake 0 will be invalid.
P30 function selection 1 The regenerative brake duty is the value of 06-06 (P.70).
2 2 External braking unit protection
06-06 Special regenerative 0 0
P70 brake duty 0.0% 0~100.0%

Regenerative brake

At the moment of the inverter output frequency switching from high to low, the rotation speed of the motor will

be higher than the output frequency of the inverter due to load inertia, resulting in generator effect. This effect will
cause a high voltage between the main-circuit terminals (+/P) and (-/N), which will damage the inverter. Therefore, a
proper brake resistor shall be mounted between terminals +/P and PR to dissipate the feedback energy.

There is a built-in transistor inside the inverter. The conducting time ratio of the transistor is called “regenerative
brake duty” The higher the regenerative brake duty is, the more energy the brake resistor consumes, and the stron-
ger the brake capability is.

Note: 1. In occasions where frequency starts or stops, a high capacity brake resistor is required.

5.7.4 Decrease carrier protection setting
e Select decrease carrier or decrease rated current protection.

Parameter Name Fesiony Setting Range Content
Value
06-07 Decrease carrier 0 0 Rated carrier frequency, limit load current according to the setting carrier.
P263 protection setting 1 Rated current, limit carrier according to the load current and temperature.

in . .
Decrease carrier protection

06-07=0, constant carrier frequency, decrease the rated current according to the carrier frequency setting in accor
dance with curve, to avoid IGBT module overheated.The derating curve is as follows:

440V type heavy duty (HD)

Applicable frame below:

Load (%)

: 0.75K~15K
— — - 18.5K~75K
— — — : 90K~315K

30 —

20 —

0 - Carrier (KHz)
0 1 1 1 1 1 1 1 1 1 1 1 1 1 »

2 3 4 5 6 7 8 9 10 11 12 13 14 156
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5. Parameter Description

440V type normal duty (ND)

Applicable frame below:

0
Load (%) 0.75K~15K
- — — - : 18.5K~75K
~ ~
~ IS — — — - : 90K~315K
~

Carrier (KHz)

| | | | | | | | | | | | | »
»

3 4 5 6 7 8 9 10 11 12 13 14 156

220V type heavy duty (HD)

Applicable frame below:
: 0.75K~11K

— — - 16K~37K

— — — - : 4bK~75K

Carrier (KHz)

| | | | | | | | | | | | | »

3 4 5 6 7 8 9 10 11 12 13 14 15

220V type normal duty (ND)

Applicable frame below:

: 0.75K~11K
~ < - —— — - : 15K~37K
- -
T — — — - 4BK~75K
Carrier (KHz)
| 1 | 1 | | 1 | | | | | | »
3 4 5 6 7 8 9 10 11 12 13 14 15
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5. Parameter Description

06-07=1, constant rated current, auto decrease operating carrier frequency accordingto the IGBT moduletempera-
ture to avoid IGBT module overheated.

The rules are as follows:when the IGBT module temperature is over 80°C, auto decrease carrier frequency to the
carrier value when the duty is 100% shown as the figure above; when the temperature is lower than 70°C, the
operating carrier will auto increase to the setting value of 00-11.(Except special types)

Special types:

Type Increase to temperature (°C) Decrease to temperature(°C)
043-110K/132KF 95 80
043-250K/280KF 91 78
023-55K/75KF 88 75

5.7.5 Over torque detection
e The output current detection function can be used for purposes suchas overtorque detection

Parameter Name BEC Setting Range Content
Value
. 0 No over torque detection.

06-08 Over torque detection level 0.0% X
P155 0.1~200% Over torque detection.
06-09 Over torque detection time 1.0s 0.1~60.0s
P156

0 The OL2 alarm is not reported after the over torque detec-
06-10 Over torque detection 1 tion, and the inverter keeps running.
P.260 selection . The OL2 alarm is reported after the over torque detection,

and the inverter stops.

Over torque detection

When the value of 06-08 is nonzero, the function of over torque detection is selected.

When the output current exceeds the detection level of over torque (06-08) and the detection time of over torque
(06-09), then inverter alarm OL2 will go off and the inverter will stop the operation. If multi-function digital outputs
terminal DO1-DO-(03-10), DO2-D0O-(03-12), multi-function relay R10-R1C-R1M(03-11), and R20-R2C-R2M(03-13) are
set as overtorgue alarm (set the value to 19), then the inverter will send out signals; if multi-function digital outputs
terminal DO1-DO-(03-10), DO2-DO-(03-12), multi-function relay R10-R1C-R1M(03-11), and R20-R2C-R2M(03-13)

are set as overload alarm (set the value to 3),and 06-10(P260)=1,then the inverter will send out signals. For details,
please refer to 03-10, 03-11 and 03-12~03-13 in Chapter 5.

full load current level
100%

Output current(%)
P.155 —

Invertor display the OL2 alarm,and the output
stopped,the motor stopped too

» time

—» P.1564—

output ‘

v

OL (Overload alarm)

Reset signal ﬂ >
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5.7.6 Stall level when restart
e Set the stall prevention operation level when restart via 06-11.

5. Parameter Description

Parameter Name JaCoD Setting Range Content
Value
%61;3 Stall level when restart 100.0% 0~150.0% When restarting, stall prevention operation level.

Stall level when restart

During the restarting process, when the output frequecncy is larger than the setting value of 06-11(R160), the invert-
er is in current stall state.

5.7.7 Cooling fan operation
e Control the run/stop condition of the fan and the alarm output mode.

Parameter Name D) Setting Range Content
Value
1) Fan alarm for abnormal fan
1X No fan alarm for abnormal fan, but the output of terminal alarm.
X0 The fan will be turned on when running. The fan will be turned off 30
seconds after inverter stops.
06-12 Cooling fan operation 0 X1 Turning on the power will turn on the fan. When the power is tuned off,
P.245 the fan will be off, too.
X2 The fan will be turned on if the temperature of the heat sink is higher than
40°C. When the power is turned off, the fan will be turned off, too.
X3 The fan will be turned on when the temperature of the heat sink is higher
than 60°C. When it is lower than 40°C, the fan will be turned off.

Cooling fan operation

Ten bits of 06-12 are used to the assigned alarm output mode.

Each bit of 06-12 is used to the assignedrun/stop condition.

Example: |If “Turning on the power will turn on the fan. When the power is turned off, the fan will be off, too” and
“No fan alarm for abnormal fan, but the output alarm of the output terminal” is needed, then 06-12 should be set to

1.

Note: Proper setting for decreasing the fan operating time according to the inverter installing condition can extend the fan lifetime.
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5. Parameter Description

5.7.8 Input phase failure protection
e Set input phase failure protection to be valid / invalid.

Parameter Name act Setting Range Content
Value
) 0 No Phase Failure Protection
06-13 Input phase failure 0 - : — —
P281 protection ' Phase failure protection, the parameter unit will display the “IPF

alarm and the output stops.

Input phase failure protection

When 06-13=1, input phase failure protection is valid; wheninput power is out of phase or three phases are in
imbalance, the inverter will output alarm.

5.7.9 SCP Short circuit protection function

e Sets SCP short circuit protection function valid or invalid.

Parameter Name haco Setting Range Content
Value
o 0 No the output end short-circuits protection function.
06-14 SCP Short circuit protec- . : . —
P287 tion function 1 If outputend is short, the parameter unit will display the “SCP
alarm and the output stops.

SCP Short circuit protection function
Set 06-14 to 0 to cancel the output end short-circuits protection function.

Set 06-14 to1, short circuit protection function is valid; the inverter will output “SCP” alarm when detecting the SCP

short circuit.
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5. Parameter Description

5.7.10 PTC protection selection
e The setting defines how the drive will operate after PTC detection.

Parameter Name Rl Setting Range Content
Value
0 Alarm and continue to run
06-15 The process mode of PTC 0 1 Alarm and decelerate to stop
P533 alarm 2 Alarm and stop freely
3 No alarm
0615 0 NO PTC alarm
. The percentage of PTC level 0.0% i ; 0
P534 0.1%-100.0% The _motlon level qf PTC function, 100% corresponds to the
maximum analog input.

PTC level

It needs to set Al1/AI3/AI2 analog input function 02-00~02-02 to 11 (PT.C. thermistor input value).lt is used to set
the PTC level, and the corresponding value for 100% is maxanalog input value.

U
v M
W NG
DF1
10
R=2kQ
Al
el

PTC Electronic input wiring diagram

M
%
—TPT100

DF1

Al2
AO2

GND

PT100 Electronic input wiring diagram
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5. Parameter Description

5.7.11 Maintenance alarm function
e The inverter cumulative operating time outputs the maintenance alarm output signal after setting the time.

Parameter Name BEC Setting Range Content
Value
06-17 . ) 0 No maintenance alarm
Maintenance alarm function 0 - - -
P26 1~9998day Used to set time whenmaintenancealarm sends out signal

Maintenance alarm function

When multi-function digital output terminal (03-10,03-11,03-12,03-13) equals to 18, maintenance alarm is detecting.
It means that when the inverter runs for the days that reach the parameter 06-17 set value of maintenance alarm
time, the multi-function digital output terminal DO - DO- or multi-function relay will send out signal.

5.7.12 Short circuit protection
e Control the startor end of the short circuit detection and set the detection level

Parameter Name T ED] Setting Range Content
Value

06-18 Short circuit detection when 0 0 No Short circuit detection when starting when starting
F280 starting 1 Short circuit detection when starting

280K/315KF types

0,
06-19 _ _ %0.0% | pejow: 0-100.0%
Operation GF detection level
P282 J00% | 319K/55KF type:
=% 1 0-100.0%

Short circuit protection

Short circuit detection when starting is only carried out when the starting signal is input into the inverter.

06-18 is used to set short circuit detection when starting or not, 06-19 is used to set short circuit detection when in
the operation.

If short circuit detection when starting is selected, and detects a current short to ground exceeded 50% of rated
current, the inverter will stop output and display GF alarm.

If in the operation, detecting the current short to ground which is over the setting value of 06-19, the inverter will
stop output and display GF alarm.

5.7.13 Output phase failure protection
e Control the start or end of output phase failure protectionvia the parameter.

Parameter Name Factory Setting Range Content
Value
0 No output phase failure protection selection
06-20 Output 'phase failure 0 Qutput phase failure protection, the parameter unit will
P262 protection 1 display the “LF" abnormal alarm and the inverter will stop
the output.

Output phase failure protection

The inverter output phase failure protection: when 06-20="1" output phase failure, the inverter will display “LF";
when 06-20="0" the function will be canceled.
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5. Parameter Description

5.7.14 Low voltage protection
e Control the low voltage levelvia the parameter.

Parameter Name FEED] Setting Range Content
Value
06-21 155V 155~220V 220V type
Low voltage level
R705 310V 310~440V 440V type

Low voltage level

When the inverter input voltage is too low, which leads to the DC bus voltage lower than the setting value of 06-21,
the inverter enters into the low voltage protection state, itwill stop output and free to stop.

5.7.15 Regenerative brake operation level
e Set regenerative brake operation levelvia the parameter.

Parameter Name L) Setting Range Content
Value
06-22 Regenerative brake opera- 360V 205~400V 220V type
P706 tion level 720V 410~800V 440V type

Regenerative brake operation level

06-22 is the regenerative brake (brake resistor) operation level. WhenDC (PN) bus voltage is over the setting value of
06-22, the regenerative brake (brake resistor) operation starts.

5.7.16 Voltage stall level
e Set voltage stall operation level.

Parameter Name Factory Setting Range Content
Value
06-23 380V 205~400V 220V type
Voltage stall level
R707 760V 410~800V 440V type

Voltage stall level

When the inverter output voltage is over the setting value of 06-23(R707), it is in the voltage stall state.

5.7.17 Capacitor lifetime detection

e Main circuit electrolytic capacitor deterioration and capacity decreasing may occur. This function is used to detect the
current capacitor lifetime which is regardedas thereplacement standard.

Factory Setting

Parameter Name Content
Value Range
0: No capacitor lifetime detection.
06-24 Capacitor lifetime 0 0,1 When it is set to 1, and the power is OFF, start to detect the lifetime of
P708 detection (3,7,8,9) | electrolytic capacitor on main circuit. When power on again and the set-
ting value is 3, it means the detection is finished.
06-25 Detection percentage 100.0% 0-100.0% Detect the percentage of the capacitor value and the factory decetion
P709 value.
o 0 No abnoamal signal.
06-26 Capacitorlifetime - : - -
P710 detection result Read . Electrolytic capacitor abnormal. (the capacitor value is less than the 85%

of factory value)
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5. Parameter Description

Capacitor lifetime detection

The degree of deterioration of the main circuit capacitor can be diagnosed on the monitor.

06-24 Content Remarks
0 No capacitor lifetime detection. Initial value.
1 Start to detect. When the power is OFF, start to detect the lifetime of electrolytic capaci-
tor on main circuit.
3 Capacitor lifetime detection is finished. Display only, setting invalid.
7 Control mode is not correct cannot be detected (Not
V/F mode)
8 End of mandatory testing process (B, F, H)
9 Error in the test (A, C, G, E)

The capacitor lifetime detectionpercentage 06-25 is the value bytheoretical calculation, so the result can be only as the
reference.

When the factory capacitor detection value is 100.0%, and 06-25 is less than 80%, 06-26="1" it will output capacitor life-
time abnormal signal via the digital output terminals (set 03-10, 03-11, 03-12 and03-13 to 20).

Note:

156

The detection steps are as follows:

1. Check that the motor is connected.

2. Set 06-24 to 1 in the stop state and cut off the power.

3. The inverter applies DC voltage to the motor to measure the capacitor capacity while theinverter is OFF
4. After confirming that the power lamp is OFF, turn ON the power again.

5. Check that "3" is set in 06-24, read 06-25, and check the deterioration degree of the maincircuit capacitor.

Under thefollowing conditions, measurement cannot beperformed correctly.

6. Terminals P/N is connected to DC power supply.

7. The power supply is switched ON during measurement.

8. The motor is not connected to the inverter.

9. The motor is running (coasting).

10. Capacitance detection alarm

11. The inverter output is shut off with the MRS signal.

12. The motor capacity is smaller than the inverter capacity by two ranks or more.

13. The start command is given while measuring.

1. The capacitor temperature will affects the capacity; please wait three hours or longer after turning OFF
2. Capacitor lifetime detection can only be operated under V/F mode.
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5.7.18 Time record function

e |t is used to record the inverter accumulative operation time.

5. Parameter Description

Parameter Name BECC Setting Range Content
Value

B |metera | o | e

B | o | oot

BE e | |

gﬁzgg Q;C;EZL?;)WB motor power 0 day 0-9999day

Time record function

06-27 is about the accumulative motor operation time in minutes. The updated value cannot be modified by execut-
ing 00-02 or power shutdown. To clear the accumulated time, make06-27=0.

06-28 is about the accumulative motor operation time in days. The updated value cannot be modified by executing
00-02 or power shutdown. To clear the accumulated time, make 06-28=0.

5.7.19 Alarm query function
e This function provides the users with information on the 12 alarm codes mentioned earlier.

Parameter Name R Setting Range Content
Value
06-40 Alarm code query 1 0~12
P288 The value of 06-40 (P.288), 1~12, corresponds to the abnormal codes of
06-41 . 06-41(P.289)'s alarm E1~E12.
Alarm code display Read Read
P289
06-42 When 06-42(P.290)=1, 06-43(P.291)corresponds to the
P290 Alarm message query 0 0~10 frequency when the No.06-40(P288)alarm goes off.
When 06-42(P.290)=2, 06-43(P.291) corresponds to the
current when the No.06-40(P.288)alarm goes off.
When 06-42(P.290)=3, 06-43(P.291) corresponds to the
output voltage when the No.06-40(P.288)alarm goes off.
When 06-42(P.290)=4, 06-43(P.291) corresponds to the
accumulation rate of temperature increase when the
No.06-40(P.288)alarm goes off.
When 06-42(P.290)=5, 06-43(P.291) corresponds to the
(+/P)-{-/N) voltage when the No.06-40(P.288)alarm goes
Alarm off
message of When 06-42(P.290) =6, 06-43(P.291) corresponds to the
No. 06-40 k :
06-43 Alarm message disola Read Read (P288) length of time the inverter has run before the No.06-
P291 ge dispray : 40(P288)alarm goes off.

When 06-42(P.290)=7, 06-43(P.291) corresponds to the
operation status code when the No.06-40(P.288)alarm
goes off.

When 06-42(P.290) = 8, 06-43(P.291) corresponds to the
year and month when the No.06-40(P288)alarm goes off.
When 06-42(P.290) = 9, 06-43(P.291) corresponds to the
day and hour when the No.06-40(P.288)alarm goes off.
When 06-42(P.290) = 10, 06-43(P.291) corresponds to the
minute and second when the No.06-40(P.288)alarm goes
off.
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5. Parameter Description

Alarm gquery function

This paragraph provides the users with parameterrelated information on alarm codes for frequency, current, voltage,
as well as the 12 alarm codes mentioned earlier. If 00-02 operation is executed, the abnormal codes and the status
messages for the occurred alarms recorded by this set of parameters will be all cleared.

If both 06-40and 06-42 are 0, 06-41 and 06-43 will be displayed as O.

Abnormal code corresponded alarm condition:

Ab::(;:'al Alarm type Ab::::al Alarm type Ab::(::'al Alarm type Ab::(;:'al Alarm type Ab::::al Alarm type
00 No alarm 32 ov1 49 THN 82 IPF 144 OHT
16 0C1 33 ov2 50 NTC 97 oLS 160 OPT
17 0C2 34 ov3 64 EEP 98 0L2 179 SCP
18 0C3 35 avo 65 FAN 112 BE 192 CPU
19 0co 48 THT 66 PID 129 AErr 193 CPR
209 PG1 210 PG2 211 PG3 212 bEb 213 PTC
51 NTC2 52 NTC3 53 NTC4 54 NTC5 55 NTC6
56 NTC7 57 NTC8 216 dv1 217 dv2 215 dv3
214 dvé 84 LF 85 HDC 86 ADE 113 rAE
128 GF 116 SAF 195 EbE1 196 EbE2 197 EbE3
208 PGO 161 PUE 162 CbE

Note: Set 06-42(P290) to 8,9,10, selecting 06-43(P291) display alarmyear and month, day and hour, minute and second is valid only
when DXF-KEY-LEDC is used as an option board. If DXF-KEY-LED is used, these thress selections are invalid.
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5.7.20 Alarm code query
e This function is used to monitor the latest 12 alarm codes.

5. Parameter Description

Parameter Name act Setting Range Content
Value

06-44 The first (the latest) alarm code E1 Read Read
P740

06-45 The second alarm code E2 Read Read
P741

06-46 .

P749 The third alarm code E3 Read Read
06-47

P743 The fourth alarm code E4 Read Read
06-48 )

P744 The fifth alarm code Eb Read Read
06-49 .

p745 The sixth alarm code E6 Read Read
06-50

P746 The seventh alarm code E7 Read Read
06-51 .

p747 The eighth alarm code E8 Read Read
06-52 .

P748 The nineth alarm code E9 Read Read
06-53

p749 The tenth alarm code E10 Read Read
06-54

P750 The eleventh alarm code E11 Read Read
(;6755$ The twelve alarm code E12 Read Read

Alarm code

For the alarm corresponded alarm code, please refer to Section 5.7.19.
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5. Parameter Description

5.7.21 The latest alarm message (E1)
e Record the details on the latesterror and analyse whether abnormal conditions happen on the inverter.

Parameter Name Factory Setting Range Content
Value
%67555 E1 alarm output frequency Read Read
%672; E1 alarm output current Read Read
267;? E1 alarm output voltage Read Read
B | rsngscumatinate. |7 Foas
%67;2 E1 alarm PN voltage Read Read
B Semma | e
?367593 (E;e::zxonths) Read flead
%6753 E1 alarm (days/hours) Read Read
[;67[?15 (Er:]igluat:arz/seconds) Read fead

Note: Set 06-63(P759)~06-65(P761) to display the alarm year and month, day and hour, minute and secondwhich is valid only when
DXF-KEY-LEDC is used as an option board in alarm. If DXFKEY-LED is used, these thress selections are invalid.
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5. Parameter Description

5.7.22 The second alarm message (E2)
e Record the details on the second error and analyse whether abnormal conditions happen on the inverter.

Parameter Name Factory e Content
Value
[;67;2 E2 alarm output frequency Read Read
%67;71 E2 alarm output current Read Read
[;67[;5 E2 alarm output voltage Read Read
B9 | rshgscumatiniate. | 7% Read |~
?367773 E2 alarm PN voltage Read Read
26777? Egsali:]m the time of inverter Read Read
%E;7737 E2 alarm (years/months) Read Read
[;,67772 E2 alarm (days/hours) Read Read
[;67775? (Eriigluatgrs]/seconds) Read Read

Note: Set 06-77(R773)~06-79(R775) to display the alarm year and month, day and hour, minute and second which is valid only when
DXF-KEY-LEDC is used as an option board in alarm. If DXFKEY-LED is used, these thress selections are invalid.
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5. Parameter Description

5.8 Communication parameter group 07

Parameter . Factory User
i) Number pane etinniianos Value settings
0: Modbus protocol
07-00 P33 COM1 Commumcanon 1: Eaton protocol 1
protocol selection
2: PLC protocol (Effective when using the Eaton built-in PLC)
07-01 pag | COMI Converter 0-254 0
stations
0: Baud rate: 4800bps
1: Baud rate: 9600bps
i _ | 2: Baud rate: 19200bps
07-02 P32 CQI\/Ij Serial commu p 1
nication baud rate 3: Baud rate: 38400bps
4: Baud rate: 57600bps
5: Baud rate: 115200bps
0: 8hit
07-03 P48 COM1 data length - 0
1: 7bit
0: 1bit
07-04 P49 COI\/H‘Iength of the 0
stop bit 1: 2bit
0: No parity verification
07-05 P50 COI\/H‘ Parity check 1 0dd 0
selection
2: Even
1: CRonly
07-06 P51 COM1 CR/LFselection 1
2: Both CR and LF
0:1,7,N, 2 (Modbus, ASCII)
1:1,7, E, 1 (Modbus, ASCII)
_12:1,7,0, 1 (Modbus, ASCII)
07-07 pisq | COM1 Modbus com 4
munication format 3:1,8, N, 2 (Modbus, RTU)
4:1,8,E, 1 (Modbus, RTU)
5:1,8,0, 1 (Modbus, RTU)
07-08 psp | COMI Numberof 1
communication retries
ioati 0~999.8s: Use the set value for the communication overtime test.
07-09 P53 COM1 _Com_mumcanon - . 99999
check time interval 99999: No communication overtime test.
ieati 0: Warn and call to sto
07-10 P153 CoM1 Commumcahon p 0
error handling 1: No warning and keep running
Communication 0: When parameter write is performed, write them to RAM and
07-11 P34 EEPROM write EEPROM 0
selection 1: When parameter write is performed, write them to RAM only.
07-15 paop | CAN openslave 0-127 0
address
0: TMbps
07-16 P801 CAN open speed 1: 500Kbps 0
2: 250K/280KFbps
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5. Parameter Description

Group

Parameter
Number

Name

Setting Range

Factory
Value

User
settings

07-16

P.801

CAN open speed

3:125Kbps

4: 100Kbps

5: 50 Kbps

07-17

P802

CAN open communi-
cation status

0: Node reset state

1: Com reset state

2: Boot up state

3: Pre operation state

4: Operation state

b: Stop state

07-18

P803

CAN open control
status

0: Not ready for use state

1: Inhibit start state

2: Ready to switch on state

3: Switched on state

4: Enable operation state

7: Quick stop active state

13: Err reaction activation state

14: Error state

07-25

P810

PU Communication
protocol selection

0: Modbus protocol

1: Eaton protocol

2: PLC protocol (Effective when using the Eaton built-in PLC)

07-26

P811

PU converter stations

0~254

07-27

P812

PU Serial communica-
tion baud rate

0: Baud rate 4800bps

1: Baud rate 9600bps

: Baud rate 19200bps

: Baud rate 38400bps

: Baud rate 115200bps

07-28

P813

PU data length

2
3
4: Baud rate 57600bps
5
0

- 8bit

1: 7bit

07-29

P814

PU stop hit

0: 1bit

1: 2bit

07-30

P815

PU Parity check option

0: no odd-even check

1: odd check

2: even check

07-31

P816

PU CR/LF choose

1:only CR

: CR, LF Both

07-32

P817

PU Modbus
communication
format

:1,7,N, 2 (Modbus, ASCII)

1:1,7,E, 1 (Madbus, ASCII)

2:1,7,0, 1 (Modbus, ASCII)

3:1,8,N, 2 (Modbus, RTU)

4:1,8,E, 1 (Modbus, RTU)

5:1,8, 0,1 (Modbus, RTU)
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Parameter . Factory User
) Number pane etinniianos Value settings
PU Communication
07-33 P818 exception permit 0~10 1
number
PU Communication 0~999.8s: To set data communication timeout inspection
07-34 P819 between permissible ] ] ] 99999
time 99999: No time out inspection
icati 0: Alarm and stop idlin
07-35 P820 PU Commumcanon pidiing - 1
error handling 1: no alarm and keep on running
Outside enlarge
07-41 P826 communication 0-10 1
cartoon - exception
permit number
Outside enlarge 0: Alarm and stop idling
07-42 P827 communication car- 1
toon - error handling 1: no alarm and keep on running
Outside enlarge com- | 0~999.8s: set data communication timeout inspection
07-43 Pg28 munication cartoon 99999
dispatch interval 99999: No timeout inspection
allowable time
DXF-NET-ET Com-
07-44 P829 munication expansion | read read
card version number
) 0: calm IP
07-45 P830 IP allocation 0
1: move IP
07-46 P831 IP Add 1 0~255 192
07-47 P832 IP Add 2 0~255 168
07-48 P833 IP Add 3 0~255 2
07-49 P834 IP Add 4 0~255 102
07-50 P835 Subnet mask 1 0~255 255
07-51 P836 Subnet mask 2 0~255 255
07-52 P837 Subnet mask 3 0~255 255
07-53 P838 Subnet mask 4 0~255 0
07-54 P839 default gateway 1 0~255 192
07-55 P840 default gateway 2 0~255 168
07-56 P841 default gateway 3 0~255 2
07-57 P842 default gateway 4 0~255 100
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5.8.1 Eaton protocol and Modbus protocol

e Parameter settings and monitoring are possible by using the inverter RS-485 terminals and the host computer link
communication.

5. Parameter Description

Parameter Name L] Setting Content
Value Range
0 Modbus protocol
07-00 COM1 Communication 1 : Eaton orotocol
P33 protocol selection P
2 PLC protocol (Effective when using the Eaton built-in PLC)
07-01 COMT Inverter station The Qumber of mverter.s is practically determmgd by the wiring method
0 0~254 and impedance matching. If Modbus protocol is used, please set the
P36 number
value to a nonzero value.
0 Baud rate: 4800bps
1 Baud rate: 9600bps
0707 | COMI Serial com- 2 Baud rate:19200bps
munication Baud rate 1
P32 selection 3 Baud rate: 38400bps
4 Baud rate: 57600bps
5 Baud rate: 115200bps
07-03 0 8bit
COM1 Data length 0
P48 1 Thit
07-04 . 0 1hit
COM?1 Stop bit length 0
P49 P ) 1 2bit
0 No parity verification
07-05 COM?1 Parity check
P50 selection 0 1 Odd
2 Even
- 1 CRonl
0706 | com1 CRyLFselection 1 !
P51 2 Both CR and LF
0 1,7, N, 2 (Modbus, ASCII)
1 1,7, E, 1 (Modbus, ASCII)
07-07 COM1 Modbus com- A 2 1.7.0, 1 (Modbus, ASCII}
P154 munication format 3 1,8, N, 2 (Modbus, RTU)
4 1,8, E, 1 (Modbus, RTU)
5 1,8, 0, 1 (Modbus, RTU)
] i If the frequency of communication error exceeds the setting value of 07-
07-08 | COM1 Number of com 1 0-10 | 08(P52), and 07-10 (P153)is set to 0, the alarm will o off and display
P52 munication retries OPT
07-09 COM1 Communication 99999 0~999.8s Use the set value for the communication overtime test.
P53 check time interval 99999 No communication overtime test.
07-10 COM1Communication 0 0 Warn and call to stop
R153 error handling 1 No warning and keep running
0 Modbus protocol
07-25 PU Communication . : Eaton protocol
P810 protocol selection P
2 PLC protocol (Effective when using the Eaton built-in PLC)
07-26 Actual implementation sets is determined by the wiring way and imped-
P8_11 PU converter stations 0 0~254 ance matching.When using the Modbus protocol please its value is set

to non-zero value.

Eaton Electric General Inverters DF1 Series UMXXXXXXXXE February 2020 www.eaton.com 165



5. Parameter Description

Parameter Name Ty S Content
Value Range
0 Baud rate 4800bps
1 Baud rate 9600bps
; ioa- 2 Baud rate 19200bps
07-27 P812 P_USerlaI communica . p
tion baud rate 3 Baud rate 38400bps
4 Baud rate 57600bps
5 Baud rate 115200bps
0 8bit
07-28 P813 | PU data length
1 7bit
) 0 8bit
07-29P814 | PU stop bit -
1 Thit
0 no odd-even check
07-30 PU Parity check option 1 odd check
P815 Y P
2 even check
K 1 1:only CR
07-31 PU CR/LFchoose Y
P816 2 2: CR,LF Both
0 1+ 7+ N+ 2 (Modbus, ASCII)
1 1~ 7+ Ev 1(Modbus, ASCII)
07-32 PU Modbus communi- 2 1 7. 0+ 1{Modbus, ASCI)
P17 cation format 3 1. 8+ N+ 2(Modbus, RTU)
4 1~ 8+ Ev 1(Modbus, RTU)
5 1+ 8+ 0+ 1(Modbus, RTU)
07-33 z)ljcgogomnun;r:;tilton . 0-10 When communications error more than 7-33 (P. 818) value, and 07-35 (P.
P818 prion p 820) to 0, is called different police PUE.
number
PU Communication 0~999.8s To set data communication timeout inspection
07-34 .
between permissible 99999 . ] ]
P819 time 99999 No time out inspection
07-35 PU Communication 1 0 Alarm and stop idling
F820 error handling 1 no alarm and keep on running
Outside enlarge com-
07-41 munication cartoon . 0-10 When communication error more than the setpoint of 07-41 (P. 826), and
P826 - exception permit 07-42 (P. 827) t0 0, is called different police CbE.
number
0742 Outside enlarge com- 0 Alarm and stop idling
munication cartoon 1
pP827 .
- error handling .
1 no alarm and keep on running
Outside enlarge com- 0~999.8s set data communication timeout inspection
07-43 munication cartoon 99999
P828 dispatch interval
allowable time 99999 No timeout inspection
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5. Parameter Description

Eaton protocol and Modbus protocol

When the communication parameters are revised, please reset the inverter.

The DF1 inverters have two communication protocols for selection, namely, Eaton protocol and Modbus protocol.
Parameter 07-02, 07-01, 07-08, 07-09 and 07-10 are suitable for both protocols. 07-03~07-06 is only suitable for the

Eaton protocol, while 07-07 is only suitable for the Modbus protocol. Please refer to communication protocols for
more details.

Note: 1. The number of inverters is practically determined by the wiring method and impedance matching. If Modbus protocol is used,
please set the value to a nonzero value.

2.1f the frequency of communication error exceeds the setting value of 07-08(P52), and 07-10(R153) is set to 0, the alarm will go
off and display OPT.

3. Modbus protocol. Displayed according to the starting bit, the data bit, parity check bit, and the stop bit. N: no parity check. E:
1-bit parity check. O: 1-bit odd parity check.

DF1 RS-485Communication interface constituents and wiring
1. DF1 RS-485 communication interface terminal arrangement (COM1)

§———o1 RJ45x2 PIN introduction
ﬂ 1,2,3,6:Reserve

4:DB-

5:DA+

7:+5V

8:GND
1—==8

2. Communication between the host computer and single inverter (take PLC as an example).

PLC

@H@%

OPEN

I8

120Q

SW6
Station
number1

Inverter 1

3. Communication between the host computer and multiple inverters (take PLC as an example).

PLC

OPEN OPEN|] | TRt OPEN
1

1200 1200

SWe6 SW6 SW6!

Tation Tation Station
L__numbern

number 1 number

Inverter 1 Inverter 2 Inverter n

4. DF1 series inverters support Eaton communication protocol and MODBUS communication protocol.

Note: Please switch the SW6 on the inverter farthest from the computer to 120Q.

Eaton communication protocol
1. Automatically switch the host computer and the inverter to ASCII codes (hexadecimal) for communication.

Eaton Electric General Inverters DF1 Series UMXXXXXXXXE February 2020 www.eaton.com 167



5. Parameter Description

2.Please follow the following steps for data communication between the host computer and the inverter.

PC |

ﬁ |

Inverter

@ |

I |
@ |
|

Data reading

le—>!

oS

PC

4

Inverter |
H

Data writing

The above steps concerning communication actions and communication data format are explained below:

. Operation | Frequency | Parameter | Inverter o Parameters
No. | Action content . L Monitoring
reference | write-in write-in reset Read-out
® Use the host computer's user procedure to send A A A A 8 8
communication request to the inverter.
® | Inverter data processing time Yes Yes Yes No Yes Yes
No error(Accept the C C C N c £
0
® Inverter's replay data request)
(check data @ error) Error exists
D D D No D D
(Refuse the request)
@ | host computer's processing delay time No No No No No No
Reply from the host No error No No No No C C
® computer regarding reply | (No processing)
data @ (Check data ® Error exists
( No No No No F F
error) (Output ®)
®Data of the communication request sent by the host computer to the inverter.
Data number
Format
1 2 [3 |4 [5 s 7 ls Jo 10 In |12 [138]n
A ENQ lsrl\;?igﬁr Reference Wiaiting Data Check code End sym-
(Data write-in) *1) number code time *2) Sum check*7) bol*3)
B ENQ ls?ﬁigﬁr Reference Waiting Check code Endsymbol*3)
(Data read-out) *1) number code time *2) Sum check*7) y
®lInverter reply data
Data write-in
F ¢ Data number
orma
1 2 3 4 5 6
C(No data error) ACK*1) Inverter station number End symbol*3)
D(With data error) NAK*1) Inverter station number Error code*b) End symbol*3)
Data read-out
Data number
Format
1 2 |3 4 5 |6 |7 |s 9 |10 [n 12 |13
EiNodataeror) | STX*) | Iverterstation | p o oad-out Unit*4) | ETx | Checkcode Sum | End symbol
number check*7) 3)
D(With data error) NAK*1) Inverter station | Error code | End symbol
number *5) *3)
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®Reply data from the host computer to the inverter during data read-out.

5. Parameter Description

ER Data number
1 2 3 4 5
C (No data error) ACK*1) Inverter station number End symbol *3)
F (With data error) NAK*1) Inverter station number End symbol *3)
*1) Control code
Signal | ASClICode Content Signal ASClICode Content
NUL HOO NULL (Empty) ACK HO6 Acknowledge (No data error)
STX H02 Start of Text (Data begin) LF HOA Line Feed (Change line)
ETX HO3 End of Text (Data end) CR HOD Carriage Return
ENQ HO5 Enquiry (Communication request) NAK H15 Negative Acknowledge (Data errors)

*2) Set the waiting time from 0 to 15 with a 10ms unit. Example: 5 -—>50ms.
*3) End symbol (CR, LF codes)

When carrying out data communication from the host computer to the inverter, CR and LF codes at the end of the
text are automatically set according to method of the host computer. At this time, the inverter has to be set accord-
ing to the host computer, too. If only CR is selected, only one register will be occupied; if both CR and LF are select-
ed, two registers will be occupied.

*4) Unit: 0—> Unit 1, 1—> Unit 0.1, 2—> Unit 0.01, 3—> Unit 0.001

*B) Error code:

E::; Error item Communication error and abnormality

HO1 Error The parity check of the data received by the inverter is different from the parity check set initially.

HO2 Sum Check The Sum Check calculated by the inverter according to the received data is different from the received
Error Sum Check.

HO3 Communication protocol | The syntax of the data received by the inverter has errors. The data is not completely received during the
error assigned period of time. CR and LF codes are different from the initial setting.

HO4 Frame error The stop bit of the data received by the inverter does not match to the stop bit set initially.

HO5 Overflow error \{Vhen the in\./e.rter is receiving data, the host computer sends the next set of data before the inverter

finishes receiving the current one.

HOA Abnormal mode The running inverter or the operation of the inverter disqualifies the requirements of the mode setting.

HOB Reference code error The user assigns a reference code that cannot be processed by the inverter.

HOC Data range error When setting the parameters and frequencies, the set values are outside the set range of the data.

*6) When the parameter has the characteristics of 99999, the write-in or read-out of 99999 will be replaced by HFFFFE

*7) Request the sum check code

The converted ASCII codes of the data are summed up in binary digit format. The lower bits (the lower eight bits) of
the result (the sum) converted into ASCII binary digits (hexadecimal) are termed as the Sum Check Code.

Communication example:

Example 1. The host computer sends a forward rotation reference to the inverter:

Step 1: Use the host computer to send a FA reference in Format A:

Inverter station ..
Reference code | Waiting Data Check code
418 pumber HFA time H0002 Sum Check gh
HO5 H30 H30 H46 H41 H30 H30 H30 H30 H32 H44 H39 HOD
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5. Parameter Description

Sum Checkcalculation is: H30+H30+H46+H41+H30+H30+H30+H30+H32=H1D9, take the lower eight bits D9 to con-
vert to ASCII code H44 and H39.

Step 2: After receiving and processing the data without error, the inverter will send a reply to the host computer in

Format C:
ACK :)nverter station number CR
HO6 H30 H30 HOD

Example 2. The host computer sends a stop rotation reference to the inverter:

Step 1: Use the host computer to send a FA reference in Format A:

ENQ Inverter station number | Reference code | Waiting Data Check code CR
0 HFA time H0000 Sum Check
HO5 H30 H30 HA46 H41 H30 H30 H30 H30 H30 HA44 H37 HOD
Step 2: After receiving and processing the data without error, the inverter will send a reply to the host computer in
Format C:
ACK :)nverter station number CR
HO6 H30 H30 HOD

Example 3. The read-out value of the host computer 02-15(R195):

Step1: The host computer sends the write-in page break reference to the inverter using Format A:

ENQ Inverter station number | Reference code | Waiting Data Check code CR
0 HFF time H0001 Sum Check
HO5 H30 H30 H46 H46 H30 H30 H30 H30 H31 H44 H44 HOD

I

02-15(P195)is on page 1

Step 2: After receiving and processing the data without error, the inverter will send a reply to the host computer in

Format C:
ACK :)nverter station number CR
HO6 H30 H30 HOD

Step 3: The host computer requests the inverter for reading the value 02-15(P195)using Format B:

ENQ Inverter station number Reference code Waiting Check code CR
0 H5F time Sum Check
HO5 H30 H30 H35 H46 H30 H30 H42 HOD

I

First 195 minus 100 equals to 95, then convert 95 to H5F hexadecimal digits.

Next convert 5 and into H35 and H46, respectively, in ASCIl code.

Step 4: Once the inverter receives and processes the data without error, the value of 02-15(P195) will be sent tothe host
computer in Format E:

Inverter station number Read-out data . Check code
AL 0 H1770(60Hz) e — SumCheck | CF
HO2 H30 H30 H31 H37 H37 H30 H32 HO3 H36 H31 HOD
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5. Parameter Description

Example 4. Change the content of 02-15(P195) to 50 (the original factory setting is 60).
Step 1 to 2: Omitted (Same as Step 1 to 2 of Example 3);
Step 3: The host computer requests the inverter to write 50 in 02-15(R195) in Format A:

ENQ Inverter station number Reference code Waiting Data Check code CR
0 HDF time H1388 Sum Check
HO5 H30 H30 H44 H46 H30 H31 H33 H38 H38 H45 H45 HOD

4l

First, 195 minus 100 equals to 95; because the smallest unit of 02-15(P195) is 0.01,
Concert 95 to H5F hexadecimal digits, 50 x 100 = 5000; then convert 5000 to hexadecimal
H5F+H80=HDF digits H13888; Then covert 1, 3, 8 and 8 to ASCII

codes for transmission.

Step 4: After receiving and processing the data without error, the inverter will send a reply to the host computer in
Format C:

ACK :)nverter station number CR
HO6 H30 H30 HOD

Example 5. \Write 500 into 02-15(P195) (this parameter range is set from 0 to 400)
Step 1 to 2: Omitted (same as Step 1 and 2 of Example 3);
Step 3: The host computer requests the inverter to write 500 into02-15(P195) in Format A:

ENQ Inverter station number Reference code Waiting Data SUM CR
0 HDF time HC350 CHECK
HO5 H30 H30 H44 H46 H30 H43 H33 H35 H30 H46 H35 HOD

Step 4: After the inverter receives and processes the information, because the data exceed the set range of 02-15(P195),
the data range is incorrect. The inverter will reply the error to the host computer in Format D:

Inverter station number Error code
NAK 0 HoC CR
H15 H30 H30 H43 HOD

Note: Examples above adopt P mode to read and write parameter 02-15(P195), if Parameter group mode is needed, please notice the
differences on pages and parameter number. Please refer to the list of communication references.

MODBUS communication protocol
Message format

MODBUS serial transmission can be divided into two types:ASCII(American Standard Code for Information
Interchange) and RTU(Remote Terminal Unit).

Response time for INV

Single /

PC (Masten Query Msssage 4 g
INV (Slave ) ASCIl: CR. LF Response Message
RTU: wait times>= 10ms
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1. Query

Broadcast

PC (Master) Query Messsage

INV (Slave) No Response

Host computer (main address) sends messages to the inverter of the assigned address (from the address).

2. Normal Response

After receiving the query from the Master, the Slave will execute the requested function and ask the Master to
send the normal response.

3. Error Response

When receiving invalid function codes, address or data, the inverter will send the response to the Master.

4. Broadcast

The Master will assign the address 0, and the slave will send the message to all the Slaves. Once receiving a mes-
sage from the Master, all the Slaves will execute the requested function without responding to the Master.

Communication format:

Basically, the Master will send Query Message to the inverter, which will send the response message to the
Master. The address and function codes are duplicated for regular communication. Bit 7 of functional code during
abnormal communication is positioned as “1" (=H80). The data bate is set to be the error code.

Message constituents:

Format Start ®Address @Function ®Data @Error check Stop

ASCII H3A 0D 0A
8bits 8bits nx8hits 2x8hits

RTU >=10ms >=10ms

Message Content

®Address message set

Setting range: 0~254.0 is the broadcasting address; 1~254 are the equipment (inverter) address.
The setup of 07-01 is based on the equipment address. The set up is carried out when the main equipment sends mes-
sages to the equipment and when the equipment sends reply message to the main equipment.

®@Function message

set

Only three functions have been done so far. The equipment carries out actions according to the request from the

equipment. The main equipment sets functional codes excluded from the table below. The equipment returns error
response. It is determined by the response from the equipment; regular function codes are the response for regular
responses; H80 + function codes are the response for error responses.

Message

Content

®@Function message

Function name

Function code

Function description

Read multiple registers

HO3

Read slave machine’s continuous register content.

set

Write single register

HO6

Write data into slave machine’s single register.

Function diagnosis

H08

Function diagnosis

(only for communication calibration)

Write multiple registers | H10 Write data into slave machine’s multiple registers.

@®Data message set

Changes, including the starting address, the number of the write-in or read-out registers, and the write-in data, are
made according to the function codes.

@Error check
message set

ASCII is the check method for LRC, while RTU is the check method for CRC.
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ASCIl mode’'s LRC check value calculation:

5. Parameter Description

LRC check is simpler and it is used in the ASCII mode for checking the content of the message domain, excluding
the colon at the beginning and the line change enter symbol at the end. It only sums up all the data to be transmit-
ted according to the bite (not the ASCII code). If the result is greater than H100 of the hexadecimal digit, remove the
exceeded part (e.g., if the result is H136 of the hexadecimal digit, then take H36 only) and add one.

RTU mode, CRC check value calculation:

1 . Add one hexadecimal digit register. All the digits are 1.

2 . Carry out XOR calculation for the higher bit of the hexadecimal digit register and the eight bits. The calculated result is
entered to the hexadecimal digit register.

3 . Shift this hexadecimal digit register one bit to the right.

4 . If the right shifted bit (the marked bit) is 1, then polynomial 1010000000000001 and this register will carry out the
XOR calculation. If the right shifted bit is 0, then it will return to 3.

5 . Repeat 3 and 4 until 8 bits are shifted.

6 . The other eight bits and the hexadecimal register carry out the XOR calculation.

7 . Repeat 3~6 until all the bytes of the text carry out the XOR calculation with the hexadecimal register and was shifted
for eight times.

8 . The hexadecimal register content is the 2-byte CRC error checking, and it is added to the highest valid bit of the text.

When CRC is added to the message, lower bytes are added first, followed by the higher bytes.

Communication format:

1. Data read-out (HO3)

Mode Start Address*1) Function*2) Start Address*3) | Number of register*4) | Check Stop
ASCII H3A 2char 2char Achar Achar 2char 0D 0A
RTU >=10ms 8hit 8hit 2byte 2byte 2byte >=10ms
Regular response
Mode Start Address*1) | Function*2) Read-ou: data Read-out data*6) Check Stop
number *5)
ASCII H3A 2char 2char 2char Achar ...2Nx8hit 2char 0D 0A
RTU >=10ms 8bit 8bit 1byte 2byte ...Nx8hit 2byte >=10ms
Message Content
*1) Address Set up the address for the to-be delivered message; 0 for invalid.
*2) Function code HO3
*3) Starting address Set up the address of the register for reading the message.
*4) Number of register Set up the number of register for reading. Maximum number: 20.
*5) Amount of data to be read Twice the amount of *4)
*6) Data to-be read Set the data for *4); the data will be read according to the descending sequence
2. Data write-in (H06)
Mode Start Address*1) Function*2) Start Address*3) Write-in data*4) Check Stop
ASCII H3A 2char 2char 4char Achar 2char 0D 0A
RTU >=10ms 8bit 8hit 2byte 2byte 2byte >=10ms

Regular response
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Mode Start Address*1) Function*2) | Start Address*3) | Write-in data*4) Check Stop
ASCII H3A 2char 2char 4char 4char 2char 0D 0A
RTU >=10ms 8bit 8bit 2byte 2byte 2byte >=10ms
Message Content

*1) Address Set up the address for the to-be delivered message.

*2) Function code

HO6

*3) Starting address

Set up the starting address of the register to be engaged in the write-in function.

*4) Write-in data

Write the data in the assigned register. The data have to be 16bit (fixed).

Note: Regular response content and the inquired message are the same.

3. Write multiple registers (H10)

. Start Ad- Number of .
* * *| _ *
Mode | Start Address*1) | Function*2) dress*3) register *4) Data*5) | Write-in data *6) Check | Stop
ASCII H3A 2char 2char 4char 4char 2char Achar | ...2Nx8bit 2char 0D 0A
RTU >=10ms 8bit 8bit 2byte 2byte Thyte 2byte ...Nx16bhit 2byte >=10ms
Regular response
Mode Start Address*1) | Function*2) | Start Address*3) | Number of register *4) | Check Stop
ASCII H3A 2char 2char Achar Achar 2char 0D 0A
RTU >=10ms 8bit 8bit 2byte 2byte 2byte >=10ms
Message Content
*1) Address Set up the address for the to-be delivered message.

*2) Function code

H10

*3) Starting address

Set up the starting address of the register to be engaged in the write-in function.

*4) Number of register

Set up the number of register for reading. Maximum number: 20.

*B) Amount of data

The range should be 2 ~ 24. Set Twice the amount of *4).

*6) Write-in data

Set the assigned data in *4), write the data according to the sequence of the Hi byte and the Lo byte and the
data of the starting address: According to the order of the data of the starting address +1, data of the starting
address +2.. ., etc.

4. Function Diagnosis (HO8)

By sending query information and getting the same query information back (the function of the subroutine code H00),
it can do communication calibration.

The subroutine code HOO (for inquiring the return of data)

The query information

Mode Start Address*1) Function*2) Subroutine *3) Data *4) Check End

ASCII H3A 2char 2char 4char 4char 2char 0D 0A

RTU >=10ms 1byte 1byte 2byte 2byte 2byte >=10ms
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Mode Start Address*1) Function*2) Subroutine *3) | Data *4) Check End
ASCII H3A 2char 2char Achar Achar 2char 0D 0A
RTU >=10ms 1byte 1byte 2byte 2byte 2byte >=10ms

Setting of the query information

Message Content

*1) Address Set the address for the information to be sent to, not able to radio communications(0 invalid)
*2) Function code HO8

*3) Subroutine code H0000

*4) Data

If the data is 2 byte, it can be set arbitrarily. Set range from H0000 to HFFFF.

5. Error response

Carry out error response according to the error in the function, address and data of the query message received by

the equipment.

There will be no errors if one or more addresses can be operated when they are accessed by the function code H0O3

or H10.
H *
Mode Start Address*1) A ?) Error code * 3) Check End
H80+function
ASCII H3A 2char 2char 2char 2char 0D 0A
RTU >=10ms 8bit 8bit 8bit 2byte >=10ms
Message Content
*1) Address Set up the address for the to-be delivered message.

*2) Function code

The function code set for the main equipment + H80

*3) Error code

Set the codes listed in the table below.

The list of error codes:

Source Code

Meaning

Remarks

HO1

Invalid function code

Set up function codes that cannot be handled by the equipment in the query message sent
by the main equipment. Function codes that are not H03, H06, HO8 and H10 (temporarily).

Slave HO2

reply

Invalid data address

Set up addresses that cannot be handled by the equipment in the query message sent by
the main equipment (Asides from the addresses listed in the address table of the register;
preserve the parameters, prohibit parameter reading, prohibit parameter writing).

HO3

Invalid data value

Set up data that cannot be handled by the equipment in the query message sent by the
main equipment (parameters written outside the range, exist assigned mode, other errors,
etc.)

Note: \When performing multi-parameter reading, reading a preserved parameter is not a mistake.

Data sent to the main equipment will be tested by the inverter for the following mistakes, but the inverter will make no
response for any detected error.

The list of the error test items:

Error item

Error content

Parity error

The parity test for data received by the inverter is different from the parity test set at the initial stage.

Frame error

The stop byte of the data received by the inverter mismatches the stop byte set at the initial stage.

Overflow error

When the inverter is receiving data, the host computer sends the next set of data before the inverter finishes
receiving the current one.

Error test

The LRC/CRC calculated by the inverter according to the received data is different from the received LRC/CRC.
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Communication example:
Example 1. The operation mode written by the communication is the CU (communication) mode.

Step 1: The host computer modifies the mode of the inverter.

Mode Starting Address Function Starting address Write-in data Check Stop
ASCII H3A H30 H31 H30 H36 H31H30 H30 H30 H30 H30 H30 H30 H45 H39 0D 0A
RTU >=10ms 01 06 10 00 00 00 8D 0A >=10ms

Step 2: After receiving and processing the data without error, the inverter will send a reply to the host computer:

Mode Starting Address Function Starting address Wirite-in data Check Stop
ASCII H3A H30 H31 H30 H36 H31H30 H30 H30 H30 H30 H30 H30 H45 H39 0D 0A
RTU >=10ms 01 06 10 00 00 00 8D 0A >=10ms

Example 2. Read the parameter 02-15(P195) value by the host computer

Step 1: The host computer sends message to the inverter for reading the value of 02-15(R195).The address of
02-15(RP195) is HOOC3.

Mode Starting Address Function Starting address Number of registers Check Stop
ASCII H3A H30 H31 H30 H33 H30H30 H43 H33 H30 H30 H30 H31 H33 H38 0D 0A
RTU >=10ms 01 03 00 C3 00 01 74 36 >=10ms

Step 2: Once the message is received and processed without mistake, the inverter will send the content of 02-15(R195)
to the host computer.

Mode Starting Address | Function | Number of dataread | Read-out data Check Stop
ASCII H3A H30 H31 H30 H33 H30 H32 H31 H37 H37 H30 | H37 H33 0D 0A
RTU >=10ms 01 03 02 17 70 B6 50 >=10ms

Because the decimal form of H1770 is 6000 and the unit of 02-15(P195) is 0.01, 02-15(P195) is 60 (6000 x 0.01 = 60).
Example 3. Change the content of 02-15(P195) to 50.
Step 1: The host computer sends message to the inverter for writing 50 into 02-15(P195).

Mode Starting Address Function Starting address Write-in data Check Stop
ASCII H3A H30 H31 H30 H36 H30H30 H43 H33 H31 H33 H38 H38 H39 H42 0D 0A
RTU >=10ms 01 06 00 C3 13 88 74 A0 >=10ms

Step 2: After receiving and processing the data without error, the inverter will send a reply to the host computer:

Mode Starting Address Function Starting address Wirite-in data Check Stop
ASCII H3A H30 H31 H30 H36 H30H30 H43 H33 H31 H33 H38 H38 H39 H42 0D 0A
RTU >=10ms 01 06 00 C3 13 88 74 A0 >=10ms

Example 4. Read the values of parameters 01-10(P0), 01-00(P 1), 01-01(P2), 01-03(RP3), 04-00~04-02/P4~P6,01-06~01-
07/P7~P8, 06-00(P9),10-00~10-01/P10~P11 by the host computer.

Step 1: The host computer sends message to the inverter for reading the value of01-10(R0), 01-00(R1), 01-01(R2),
01-03(RP3), 04-00~04-02/P4~P6, 01-06~01-07/P7~P8, 06-00(P9), 10-00~10-01/P10~P11. Starting address is H0000.

Mode Starting Address Function Starting address Number of registers Check Stop
ASCII H3A H30 H31 H30 H33 H30H30 H30 H30 H30 H30 H30 H43 H46 H30 0D 0A
RTU >=10ms 01 03 00 00 00 0c 45 CF >=10ms
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Step 2: After receiving and processing the data without error, the inverter will send a reply to the host computer:

Mode Starting Address Function Number of data read Read-out data Check Stop
ASCII H3A H30 H31 H30 H33 H31 H38 ... 12x4 char 2char 0D DA
RTU >=10ms 01 03 18 ... 12x2 byte 2byte >=10ms

Example 5. Rewrite the values of parameters 01-10(RP0), 01-00(R1), 01-01(P2), 01-03(P3), 04-00~04-02/P4~P6, 01-06~01-
07/R7~PR8, 06-00(P9), 10-00~10-01/P10~P11 by the inverter

Step 1: The host computer sends message to the inverter for writing the value of01-10(P0), 01-00(R1), 01-01(R2),
01-03(P3), 04-00~04-02/P4~P6, 01-06~01-07/P7~P8, 06-00(P9),10-00~10-01/P10~P11.

Mode Starting | Address | Function ST N“'T""*’ g KD Write-in data Check Stop
dress registers volume
H30 H30 | H30 H30
ASCII H3A H30 H31 | H31 H30 H30 H30 | H30 Ha3 H31 H38 | ...Nx4 char 2char 0D 0A
RTU >=10ms | 01 10 00 00 00 0C 18 ...Nx2byte 2byte >=10ms

Step 2: After receiving and processing the data without error, the inverter will send a reply to the host computer:

Mode Starting | Address | Function Startingaddress Number of registers Check Stop
ASCII H3A H30 H31 | H31 H30 H30H30 H30 H30 H30 H30 H30 H43 H45 H33 0D 0A
RTU >=10ms 01 10 00 00 00 0C 0018 >=10ms

Note: Examples above adopt P mode to read and write parameter 02-15(R195), if Parameter Group mode is needed, please notice the
differences on address. Please refer to the list of communication references.

The list of communication references

The following references and data are set for carrying out assorted operation control and monitoring.

Eaton protocol Ly LTS
Item P reference Modbusaddress | Data content and function description
reference code
code
Operation mode read-out H7B HO3 H0000: communication mode;

HO001: external mode;

H0002: JOG Mode;

HO003: combination mode 1;

HO004: combination mode 2;
HO005: combination mode 3;

Operation mode write-in HFB HOB/H10 H1000 H000G: combination mode 4;

HO007: combination mode 5;

H0008: PUMode;
bl5 bl4~bl2  bll~b§  b7~b0

Setting value | Setting value
‘ L} " oroo-1s Umg e | 00000000 ‘

the second operation mode.

H0000~HOOFF

b15: during tuning

b14: during inverter resetting
Inverter status monitoring H7A HO3 H1001 b13, b12: Reserve

b11: inverter EO status

b10: PLC operating
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Eaton pro- Modbus
Item e il Lt gk Data content and function description
reference ence dress
code code
b9: inverter undervoltage
b8: inverter voltage stall
b7: abnormality occurred
b6: frequency test
. b5: reserve
Inverter status monitoring H7A HO3 H1001 b4 overloaded
b3: reached the frequency
b2: during reverse rotation
b1: during forward rotation
b0: during rotation
Target EEPROM HEE H1009
frequency HO6/H10 HO000~ HFDES8: 0~650Hz
write-in RAM HED H1002
Special monitor select codes
read out H7D HO3 H0000~H0010:monitor selected information.
- : H1013 Special monitor select read out codes as described in the
Special monitor select codes HF3 HOB/H10 special monitoring code table (H0009 is reserved)
write In
Monitor th t | ti bl5~b4 b3 b2 bl b0
CO(rJ]rC]ilit(i](;n € external operation H7C HO3 H1012 HO000~HOOOF: [ 0000 0000 0000 [ MRs[ STR [ STF [ RES ]
H9696: function of 00-02=2/P.997=1.
HOG6/ When communicating with the host computer, resetting the
Inverter resat HFD H10 H1101 inverter will cause the inverter to be incapable of sending data

back to the host computer.
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f::g:' pro- Modbus
Item reference Modbusaddress | Data content and function description
reference
code
code
H5A5A
H1104 H5566
H5959 '
H1103 H9966 Ffr dma"f’
Hos/ please refer
Parameter delete HFC H10 H9696 to the param-
H1106 HI9AA eter restoration
status table.
HIA9A
H1105 H55AA
H1102 HAbAS
Parameter read-out HO0~H63 HO3 1. The data range and the position of the decimal
point, please refer to the parameter table..
P mode: 2. InP mode, the Modbus address of each param-
H0000~H0513 eter corresponds to the hexadecimal digit of the
parameter number. For example, the Modbus
Parameter write-in HB0-HE3 :?g/ Parameter group address of 04-26(P138) is HOOBA.
mode: 3. In parameter group mode, the Modbus address
H2710~H2D4F of each parameter corresponds tothe parameter
number+ the hexadecimal digit of 10000, such as
the Modbus address 0f04-26(P.138) is 0x28BA.
Line speed feedback read-out HO3
: — H100A HO000~HFDES8
Line speed feedback write-in H06/H10
Line speed target value read-out HO3
H100B HO000~HFDES8
Line speed target value write-in HO6/H10
Tension reference read-out HO3
- — H100C H0000~H7530
Tension reference write-in HO6/H10
Torque reference read-out HO3 H100D HO000~HOFAQ (0~400.0%)
Torque reference write-in HO6/H10 HFOB0-HFFFF (-400.0%-0)
Loopback test for asynchronous HO0OO (sub
P jor asy HO8 function code for | The content value is arbitrary (HO000~HFFFF)
serial communication
loopback test)
HOO000~HFFFF
b8~b15: reserve.
b7: inverter emergency stop (MRS)
b6: the second function (RT)
b5: high speed (RH
Operation reference write-in HFA E?g/ H1001 gh speed (RH)

b4: medium speed (RM)
b3: low speed (RL)

b2: reverse rotation (STR)
b1: forward rotation (STF)
b0: reserve.
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Item

Eaton pro-
tocol
reference
code

Modbus
refer-
ence
code

Modbusad-
dress

Data content and function description

Monitor the INV real-time data

HO3

H1014~H1027

The corresponding monitoring value of each Modbus
address is as follows:

H1014: digital input terminal input state.

H1015: digital input terminal output state.

H1016: Al terminal input voltage

H1017: AI3 terminal input current/voltage

H1018: AQ1-5 terminal output voltage/current

H1019: DC bus voltage

H101A: the electronic thermal accumulation rate of inverter
H101B: inverter output power

H101C: the temperature rising accumulation rate of inverter
H101D: the NTC temperature accumulation of inverter
H101E: the electronic thermal accumulation rate of motor
H101F: target pressure when PID control

H1020: feedback pressure when PID control

H1021: rotating speed fed back by PG

H1022: DIH terminal input frequency

H1023: reserve

H1024: AOAI1 terminal output voltage / current

H1025: output torque of inverter

H1026: Al2terminal input voltage

H1027: DXF-NET-ET Communication expansion card version
number

Read

Page change
for parameter

H7F

reading and
writing

Write

HFF

P mode:

HO000: P.O~P99;
HO0001: P.100~P.199;
HO0002: P.200~P.299;
H0003: P.300~P.399;
HO0004: P.400~P499;
HO0005: P.500~P.599;
HO006: P.600~P.699
HO0007: P.700~P.799
H0008: P.800~P.899
HO0009: P.900~P.999
HOOOA: P.1000~P.1099
HOOO0B: P.1100~P.1199
HO00C: P1200~P.1299
Parameter group mode:
HO0064: 00-00~00-99;
H0065: 01-00~01-99;
H0066: 02-00~02-99;
HO0067: 03-00~03-99;
H0068: 04-00~04-99;
HO0069: 05-00~05-99;
HOOBA: 06-00~06-99
HO06B: 07-00~07-99
HOO0BC: 08-00~08-99
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Eaton
Modbus
protocol Modbusad- . e
Item reference Data content and function description
reference dress
code
code
H006D: 09-00~09-99
Page change for Read H7F HOOBE: 10-00~10-99
arf?meter r%adin HOOGF- 11-00-11-33
P i g H0070: 12-00~12-99
Write g H0071: 13-00~13-99
HFF H0072: 14-00~14-99
H0073: 15-00~15-99
F EEPROM | {73 H1009 H0000~HFDES (two decimal points when 00-08=0; one decimal
requency setup HED H1002 . i
RAM point when non-zero)
Output frequency H6F H1003 H0000~H9C40(same as above)
Output current H70 H1004 HOO00~HFFFF (two decimal points)
Output voltage H71 H1005 HOO00~HFFFF (two decimal points)
= |He H1007 HOO00-~HFFFF: Abnormal codes from the last two times
S HO3 H74/H1007: Error code 1 and 2;
g8 b15 b8 b7 b0
E H1008
Error code 2 Error code 1
Abnormal content
H75 H75/H1008: Error code 3 and 4;
b15 b8 b7 b0
Error code 4 Error code 3
For abnormal codes, please refer to the abnormal code list in
the abnormal record parameter06-40~06-43.
Data Parameter Communication Table 1 Table 2 User registered | Other P Error codes
content | Poperation Parameter P (Note 1) | (Note2) (Note2) parameter parameters
H5ABA 00-02=4 (P999=1) 0 X X 0 0 X
H5566 00-02=5 (P999=2) 0 X 0 X 0 X
H5959 00-02=6 (P999=3) 0 X X X 0 X
H9966 00-02=3 (P998=1) 0 X 0 0 0 X
H9696 Communication 999 1 | x X X 0 0 X
HI9AA Communication 999 2 | x X 0 X 0 X
HIA9A Communication 999 3 | x X X X 0 X
H55AA Communication 998 | x X 0 0 0 X
HASAS 00-02=1 (P996=1) X X X X X 0

Note: 1. Communication P parameters includes 07-02(P32), 07-00(P33), 07-01(P36), 07-03(P48)~ 07-09(RP53), 00-16(R79), 07-10(P153)
and 07-07(P154).

2. For the table 1 and table 2, please refer to Section 5.1.2.

Eaton Electric General Inverters DF1 Series UMXXXXXXXXE February 2020 www.eaton.com 181



5. Parameter Description

The table of the special monitor code

Information Content Unit
H0000 Monitor the digital input terminal input port state. Note:1
H0001 Monitor the digital output terminal output port state. Note:2
H0002 Monitor the voltage which can be input across terminal Al1. 0.01v
H0003 Monitor the voltage/current which can be input across terminal Al3. 0.01A/0.01V
H0004 Monitor the voltage which can be output across terminal AQ1-5. 0.01V
H0005 Monitor the DC bus voltage value. 0.1V
HO0006 Monitor the electronic thermal accumulation rate
H0007 The temperature rising accumulation rate of inverter 0.01
HO008 The inverter output power 0.01kW
H0009 Inverter NTC temperature accumulation 0.01
HOO00A The electronic thermal accumulation rate of motor
HO00B Target pressure when PID control 0.1%
H000C Feedback pressure when PID control 0.1%
HO00D The rotating speed fed back by PG 0.01Hz
HOOOE The input frequency of terminal DIH 0.01kHz
HOOOF Reserve
HO010 The output voltage of terminal AOAI 0.01vV
H0O011 The inverter output torque 0.1%
H0012 The input voltage of terminal Al2 0.01v
H1013 Communication expansion card version number
Note: 1. Details of the digital input terminal input port state.
b5 b4 bi13 bi12 bl b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
0 0 0 0 0 0 DIH DI9 DI8 DI7 | DI3 Dl6 Di5 Dl4 DiI2 DI
Note: 2. Details of the digital output terminal output port state.
b15 b4 Db13 b2 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
0 0 0 0 A17 | A16 | A5 | A14 | A13 | A12 | A11 | A10 R2 | DO2 R1 DO
SLOT3 expanded
digital output
5.8.2 Communication EEPROM write selection
e Use thisfunction if parameter settings are changed frequently.
Parameter Name ] Setting Range Content
Value
0 Parameter values written by communication are written to
07-11 Communication EEPROM 0 the EEPROM and RAM.
R34 write selection Parameter values written by communication are written to
1 the RAM.
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Communication EEPROM write selection

When parameter write is performed via the RS-485 terminal, the parameters storage device can be changed from
EEPROM + RAM to RAM only.

When changing the parameter values frequently, set “1" in 07-11(P34) Communication EEPROM write selection.
The life of the EEPROM will be shorter if parameter write is performed frequently with the settingunchanged from
"0"(EEPROM wrrite).

Note: Turning OFF the inverter's power supply clears the modified parameter settings when 07-11(R34) = “1 (write only to RAM)”
Therefore, theparameter values at next power-ON are the values last stored in EEPROM.

5.8.3 Canopen protocol
e The relative settings for Canopen communication expanded board

Parameter Name yaciony Setting Range Content
Value
?3783[? CAN open slave address 0 0~127
0 1Mbps
1 500Kbps
%78316 CAN open speed 0 2 igiij}io”bps
4 100Kbps
5 50Kbps
0 Node reset state
1 Com reset state
07-17 CAN open communication 0 2 Boot up state
P802 status 3 Pre operation state
4 Operation state
5 Stop state
0 Not ready for use state
1 Inhibit start state
2 Ready to switch on state
07-18 CAN open control status 0 ’ Switched on state
P803 5 Enable operation state
7 Quick stop active state
13 Err reaction activation state
14 Error state

Canopen protocol

Parameters07-17 and 07-18 are for read only, which are usedto monitor the state of Canopen communication
expanded board.
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5.8.4 Communication expansion card version number
¢ To show the current software communication expansion card program version number

Parameter Name Factory Setting Range Content
Value
DXF-NET-ET - .
07-44 L . To show the current software communication expansion
Communication expansion read read .
P829 . card program version number,read only
card version number

5.8.5 Ethernet communication
e Using DXENET-ET communication expansion card related Settings

Parameter Name Ty Setting Range Content
Value
07-45 0 0 IP state
P830 IP configuration
1 [P move
ey | IPaddress 192 | 0255
07-47
P832 IP address 2 168 0~255
07-48
P833 |Paddress 3 2 0~255
07-49
P834 |Paddress 4 102 0~255
07-50
P835 Subnet mask 1 255 0~255
07-51
P836 Subnet mask 2 255 0~255
07-52
P837 Subnet mask 3 255 0~255
07-53
P838 Subnet mask 4 0 0~255
07-54
P839 Default gateway 1 192 0~255
07-55
P840 Default gateway 2 168 0~255
07-56
P841 Default gateway 3 2 0~255
07-57
P842 Default gateway 4 100 0~255

Ethernet communication Settings

At 07-45 ~ 07-57 on the number of parameters, please refer to the DXFNET-ET EtherNet communication expansion
card specifications.
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5.9 PID parameter group 08

5. Parameter Description

Group P;La:::r Name Setting Range Fc:::;v sel:tsifl;s

0: PID function non-selected

0X: Parameter 08-03(P.225) sets target value.

1X: Take the input of terminal Al1 as target source

2X: Take the input of terminal Al3 as target source
08-00 P170 PID function selection 3X: Take the input of terminal Al2 as target source 0

4X: Take the input of terminal DIH as target source

X1: Take the input of terminal Al1 as feedback source

X2: Take the input of terminal Al3 as feedback source

X3: Take the input of terminal Al2 as feedback source
08-01 P171 PID feedback control method 0: Negative feedback control 0

1: Positive feedback control.
08-02 P241 Sampling period by PID 0~60000ms 20ms
08-03 P225 PID target value panel reference | 0~100.0% 20.0%
08-04 P172 Proportion gain 0.1%~1000.0% 20.0%
08-05 P173 Integral time 0~60.00s 1.00s
08-06 P174 Differential time 0~10000ms Oms
08-07 P175 Abnormal deviation 0~100.0% 0.0%
08-08 P176 Exception duration time 0~600.0s 30.0s

0: Free stop
08-09 P177 Exception handling mode 1: Decelerate and stop 0

2: Continue to run when the alarm goes off
08-10 P178 Sleep detects deviation 0~100.0% 0.0%
08-11 P179 Sleep detects duration time 0~255.0s 1.0s
08-12 P180 Revival level 0~100.0% 90.0%
08-13 P181 Outage level 0~120.00Hz 40.00Hz
08-14 P182 Integral upper limit 0~200.0% 100.0%
08-15 P183 Et‘;%elée;g;”uféep length with -1 4 10 0oHz 0.50Hz
08-16 P221 Minimum pressuresampling value | 0~65535 0
08-17 P222 ng”“m pressure sampling 0-65535 0
08-18 P223 Analog feedback bias pressure 0~100.0% 0.0%
08-19 P224 Analog feedback gain pressure 0~100.0% 100.0%
08-20 P641 PID proportion Gain P2 0.1%~1000.0% 20.0%
08-21 P642 Integral time 12 0~60.00s 1.00s
08-22 P643 Differential time D2 0~10000ms Oms

0:Adjust according to the feedback deviation value
08.23 - Auto adjustment for PID param- | 1: Adjust according to the curling radius. 0

eters 2: Adjust according to the operation frequency
3: Adjust according to the line speed
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Parameter . Factory User
LI Number pame S GEITE Value settings
08-24 P711 PID target signal filter time 0~650.00s 0.00s
08-25 P712 PID feedback signal filter time 0~60.00s 0.00s
08-26 P713 PID output signal filter time 0~60.00s 0.00s
08-27 P714 PID deviation control limit 0~100.00% 0.00%
0: Integral not separated
08-28 P715 Integral separated property 0
1: Integral separated
08-29 P716 Integral separated point 0~100.00% 50.00%
08-30 P717 PID differential limit 0~100.00% 0.10%
08-31 P718 PlID 'outp.ut.m forward directionde- 0-100.00% 100.0%
viation limit
08-32 P719 PID_ou_tput.m_reverse direction 0-100.00% 100.0%
deviation limit
i _ | 0: No PID parameter switchover.
08:33 P720 EID parameter switchover opera p - — 0
tion selection 1: PID parameter switchover based ondeviation.
08-34 p7p1 | "D parameter switchover 0~100.00% 20.00%
deviation lower limit
08-35 p7ap | FID parameter switchover 0-100.00% 80.00%
deviation upper limit
0: When PID wire-break, select to no need to operate to
ire- i ) the upper limit value.
08-36 P723 RID wire-break operation selec Pp . .
tion1 1: When PID wire-break, select to need to operate to the
upper limit value.
. 0: No PID operation at stop.
08-39 P726 PID operation at stop - 0
1: PID Stop operation
0: PID reverse run is not allowed.
08-40 P727 PID enable reverse run operation - 0
1: PID reverse run is allowed.
08-41 P778 ::i’lr]?itln reverse direction integral 0-100.0% 0.0%
08-42 P729 PID minimum output frequency 0~10.00Hz 0.00H:z
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5.9.1 PID function selection

e Process control such as flow rate, air volume or pressure are possible on the inverter.A feedback system can be con-
figured and PID control can be performed using the digital input signal or parametersetting value as the set point, and
the digital input signal as the feedback value.

Parameter Name TR Setting Range Content
Value
0 PID function non-selected
Ox Parameter 08-03(P225) sets target value.
1x Take the input of terminal Al1 as target source
2X Take the input of terminal AI3 as target source
(;81%] PID function selection 0 3x Take the input of terminal Al2 as target source
4x Take the input of terminal DIH as target source
x1 Take the input of terminal Al1 as feedback source
x2 Take the input of terminal Al3 as feedback source
x3 Take the input of terminal Al as feedback source
08-01 0 Negative feedback control.
P171 PID feedback control method 0 1 Positive feedback control.

PID function selection
During the operation of PID control, the frequency displayed on the screen is the output frequency of the inverter.

For input signal filtering of terminal Al1, terminal Al2 and terminal Al3, please refer to the instructions for 02-10.

Note: \When selecting the target source and feedback source, please pay attention to the setting of 08-00 and 02-00~02-02, the termi-
nals’ priority are Al1 > AI3 >Al2
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5.9.2 PID parameter group 1
e Auto-agjusting of process control can be easily performed by user via setting PID parameter.

Parameter Name sy Setting Range Content
Value
08-02 The parameter is the sampling period for feedback signal.
P24 Sampling period by PID 20ms 0~6000ms The adjuster computes once every sampling period. The
’ longer the sampling period, the slower the response.
08-03 PID target value panel 209 0-100% The target value is set by 08-03(P.225) when the ten-digit of
P225 reference ° ° 08-00 (P.170) value is 0, and the single-digit is not 0.
This gain determines the proportion controller’s impact on
- o/ 0
281 % Proportion gain 20.0% 0.1%-~1000.0% feedback deviation. The greater the gain, the faster the
' impact. Yet a gain that is too big will cause vibration.
This parameter is use to set integral controller's integral
08-05 time. When the integral gain is too big, the integral effect
P173 Integral time 1.00s 0~60.00s will be too weak to eliminate steady deviation. When the
' integral gain is too small, the system vibration frequency
will increase, and therefore the system may be unstable.
This gain determines deviation controller's impact on the
08-06 amount of change of the deviation. Appropriate deviation
P174 Differential time Oms 0~10000ms time can reduce the overshooting between the proportion
' controller and the integral controller. Yet when the devia-
tion time is too large, system vibration may be induced.
%81?57 Abnarmal deviation 0.0% | 0~100.0% -
%81%3 Exception duration time 30.0s 0~600.0s
0 Free stop
08-09 . .
P177 Exception handling mode 0 1 Decelerate and stop
2 Continue to run when the alarm goes off
078 | Sleep detects deviation 00% | 0-100.0%
08-11 L
P179 Sleep detects duration time 1.0s 0~255.0s
[;81;5 Revival level 90.0% 0~100.0%
28151;13 Outage level 40.00Hz | 0~120.00Hz
When the deviation value accumulated with the integral
08-14 - 0 ~ 0 time, an upper limit for deviation accumulation should be
P182 Integral upper limit 100.0% | 0-2000% set. For example, the upper integral limit of frequency is
equal to 01-03 * 08-14.
When the feedback pressure satisfies the deviation value
08-15 Deceleration step length 050Hz | 0~10.00Hz for stopping the machine and the set time (in seconds) for
P183 with stable pressure ' ’ stopping the machine for detection is reached, the inverter

will take the 08-15 (P.183) step to reduce the frequency.

188
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5. Parameter Description

PID parameter group 1

Simulation of the feedback signal correction :

1.Please refer to 5.3.5 ~ 5.3.8 analog input selection and processing parts.

Example 1: The user does not answer the feedback signal
First set proportion parameter 02-14 (P 194) = 0%, 02 to 15 (P 195) = 100%;
02-12 set voltage parameters (P 192) = 0, 11-13 (P 193) = 7.

Example 2: Users choose Al3 terminals to 0 to 20 ma feedback signals
First set proportion parameter 02-27 (P 196) = 0%, 02-28 (P 197) = 100%;
To set the current parameter 02-25 (P 198) = 0, 11-26 (P 199) = 20.0

2.Users need to feedback signal correction

Example 3: User feedback range 0~10kg (3 to 5 analog input)
Adjust the feedback signal to 0 kg, write parameters 02-36 (P. 546) = 0%
Adjust the feedback signal to 10 kg, write parameters 02-37 (P 547) = 100%

Note: 1. If the user wants to by adjusting the size of the analog input corresponding to a certain proportion relations, need to adjust
good analog input first, then set the corresponding proportion parameter, this time without setting voltage parameter, frequency
converter will calculate itself.If the user to skip regulating the relationship between analog input to set the proportion will be
expected to set a good first proportion parameters, voltage parameter Settings again.

2. Users such as case 3 that case, must be the actual feedback signal.
3 In the process of PID correction, the correction value must be the upper and lower limits of the selected signal.

4. If you use a AI3 terminals for the target source or source of feedback, please be sure to first set 02-20 value and collocation
of SW2 switch, choose AI3 terminal voltage/current signal is, to other actions.

5. If use 3 to 5 terminals for the target source or feedback, please be sure to first set SW1 switch 02-29 value and collocation,
choose Al2 terminal voltage/current signal is, to other actions.

The instruction for the target pressure given by external analog terminal:

1. When the target value is set by terminalAl1(02-00=3 and 08-00=1X)
When 02-08 = 0, the given range is 0~5V corresponding to 0~100%;
When 02-08 = 1, the given range is 0~10V corresponding to 0~100%.
When the target value is set by terminal Al3(02-01=3 and 08-00=2X)
The given range is 4~20mA corresponding to 0~100%.

Example: Set 08-00 = 2X, 08-01 = 0.

It indicates that the PID target value is given by the current of terminalAl3(4~20mA).
If 8mA is given by the user, the corresponding given proportion is (8-4)/ (20-4) * 100.0= 25.0
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| contravariance U1
A ol Ty | o
R . <> - <> Iimit| —
oa] | e ) Sl s WM
+

—ms[ 4 |

Target | PID module
value

2 4 5
feedback

quantity
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When the output frequency reaches the value of 01-03 * 08-14, the feedback value will be less than the product of
the target value multiplying 08-07. In addition, when the duration lasts more than the set value of 08-08, PID will be
considered as abnormal and handled according to the set value of 08-09.

For example, when 08-07=60%, 08-08=30s, 08-09=0,01-03=50Hz and 08-14= 100%, the output frequency reaches
50Hz, and the feedback value is lower than 60% of the target feedback value for 30 seconds continuously, alarm
will be display and the inverter will be stopped freely.

the target
feel-back - --- - - - oo
value
the feel-back
value
/ Maximum frequency
1 1
P.176
0HZ

If 08-10 is set to 0, then the set values of 08-11, 08-12, 08-13 and 08-15 are invalid. If the setting value of 08-10 is
nonzero, than PID’s sleep function will be activated. When the absolute value of the deviation between the feedback
value and the target feedback value is less than the sleep detected deviation value for the duration of 08-11's sleep
detection time, the inverter will steadily reduce the output frequency. Once the output frequency of the inverter is
less than the machine stop level of 08-13, the inverter will decelerate and stop. When the feedback value is lower
than the wake-up level, the output frequency of the inverter will again be controlled by PID.

For example, if 08-10=5%, 08-11=1.0s, 08-12=90%, 08-13=40Hz, and 08-15=0.5Hz, and when the feedback value is

at a stable zone, i.e., larger than 95% of the target feedback value but less than 105% of the target feedback value,

the inverter at the stable zone will reduce the output frequency by 0.5Hz/second. When the output frequency of the
inverter is less than 40Hz, the inverter will directly decelerate and stop. When the feedback value lower than 90% of
the target feedback value, the inverter will wake up and the output frequency will again be controlled by PID.
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5. Parameter Description

A
the target feetback **********7_# Z ************ -
value J
Revival level M?i -
‘ ‘ ‘ ! ~~—__feedback
below P.179 actually
P.179
Minishing the
Output output frequency
frequency gradually
Outage
level N
Outage Revival
proccess process
OHZ |
PID gain simple setting:
1. After changing target, response is slow —Increase P-gain (KP =08-04)

response is quick but unstable -—Decrease P-gain (KP =08-04)

When K, is too small When K, is too large  When K is appropriate

2. Target and feedback do not become equal —Decrease Integration time (Kl =08-05)

become equal after unstable vibration —Increase Integration time (K| =08-05)

When K| is appropriate  When K is appropriate  When K is appropriate

Even after increasing KPR, response is still slow —Increase D-gain (KD =08-06)

It is still unstable —Decrease D-gain (KD =08-06)

Note: 1. When 08-09=2, the panel has no alarm display but the multi-function output terminal has alarm detection. To turn off the
alarm, reset 00-02 or turn down the power.

2. When selecting the target source and feedback source, please pay attention to the setting of 08-00 and 02-00~02-02, the ter
minals’ priority are Al1>AI3>AI2.
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5.9.3 PID parameter group 2
e This group of parameters is only related to the close loop speed mode.

Parameter Name F‘a;ctory Setting Range Content
alue
This gain determines the proportion controller's impact on
- o 0
08-20 PID proportion Gain P2 20.0% 0.1%~1000.0% feedback deviation. The greater the gain, the faster the im-
P641 ) . o oo
pact. Yet a gain that is too big will cause vibration.
This parameter is use to set integral controller’s integral
0821 time. When the integral gain is too big, the integral effect
PE42 Integral time 12 1.00s 0~60.00s will be too weak to eliminate steady deviation. When the
’ integral gain is too small, the system vibration frequency
will increase, and therefore the system may be unstable.
This gain determines differential controller's impact on the
08-22 amount of change of the deviation. Appropriate differential
P643 Differential time D2 Oms 0~10000ms time can reduce the overshooting between the proportion
: controller and the integral controller. Yet when thedifferen-
tial time is too large, system vibration may be induced.
0 Adjust according to the feedback deviation value
08-23 Auto adjustment for PID 0 1 Adjust according to the curling radius.
P6a4 parameters 2 Adjust according to the operation frequency.
3 Adjust according to the line speed.

PID parameter group2

08-23 is the auto adjustment basis for PID parameters.

1. When 08-23=0, he adjustment is according to the feedback deviation value.lOnly the first group of PID param-
eters is used, and the second group is inactive.

2. When08-23=1, the adjustment is according to the curling radius. The first group of PID parameters is used for
empty roll, while the second group of PID parameters is used for full roll. The PID parameters change continuously
during the process.

3. When 08-23=2, the adjustment is according to the operation frequency. This first group of PID parameters is used
upon zero speed, while the second group of parameters is used upon maximum frequency. The PID parameters
change continuously during the process.

4. When 08-23=3, the adjustment is according to the line speed. This first group of PID parameters is used upon
zero speed, while the second group of parameters is used upon maximum line speed. The PID parameters change
continuously during the process.

The relationship between PID auto adjustment basis and PID parameters is shown as following diagram:

4 PID Paraneters

G
P172/P173/P174 % &) ”
2

P641/P642/P643

Auto adjustment basis
| y for PID parameters

[The minimur*i€ Adjustment basis > The maximum>

adjustment basis during the process !adJustment basis
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5.9.4 PID filter setting
e Filter function setting can help to reduce interference on the systemyet slow the response.

Parameter Name D) Setting Range Content
Value
08-24 . N . N
P71 PID target signal filter time 0.00s 0~650.00s Set PID targetsignal low-pass filter time constant
08-25 P.lD feedback signal filter 0.00s 0~60.00s Set PID feedbacksignal low-pass filter time constant
P712 time
08-26 . N . N
P713 PIDoutput signal filter time 0.00s 0~60.00s Set PID outputsignal low-pass filter time constant

PID filter time constant

08-24is used to set PID target signal filter timeconstant, which can reduce the impact caused by PID target signal
sudden setting change on the system.

08-25is used to setPID feedback signal filter timeconstant, which can reduce the impact caused byfeedback signal,
but will slow the response of the process closed-loop system.

08-26is used to set PIDoutput signal filter timeconstant, which can help to weaken sudden change of the PID out-
put frequency, but will slow the response of the process closed-loop system.

5.9.5 PID deviation control limit

e |f the deviation between PID target and PID feedback is smaller than the value 0f08-27 PID output frequency keeps
unchanged.

Parameter Name Factory Setting Range Content
Value
08-27 - - 0 0 If the deviation between PID target and PID feedback is
P714 PID deviation control fimit 000% | 0-100.00% smaller than the value of 08-27, PID control stops.

PID deviation limit

08-27 is used to set PID deviation control limit, if the deviation between PID target and PID feedback is smaller than
the value of 08-27 PID control stops. The small deviation between PID target and PID feedback will make the output
frequency stabilize, effective for some closed-loop control applications.

5.9.6 PID integral property
¢ PIDIntegral separated function can helpto reduce the PID overshoot effectively.

Parameter Name ) Setting Range Content
Value
08-28 0 Integral not separated ) o
Integral separated property Set the integral function is valid
P715 1 Integral separated
08-29 Integral separated point 50.00% | 0~100.00% Set the dewathnbetween target and feedback in integral
P716 separated function.

PID integral separated function

When 08-28 is set to 1, integral separated function is valid, when the deviation between PID target and PID feed-
back is larger than the value of 08-29, only PID proportion and differential operate, which canhelp to reduce the PID
overshoot.
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5.9.7 PID differential limit
¢ |n PID control, differential may cause system oscillation, generally limit differential to a small range.

Parameter Name Factory Setting Range Content
Value
08-30 . I ) .
P717 PID differential limit 0.10% 0~100.00% Set PID differential limit

PID differential limit

In PID control, the differential operation is sensitive and may easily cause system oscillation. Thus, the PID differen-
tial regulation is restricted to a small range.08-27is used to set the PID differential output range.

5.9.8 PID outputdeviation limit
e PID output deviation limit setting can controlthe change of PID outputs and stabilize the running of the inverter.

Parameter Name L Setting Range Content
Value
08-31 PID output in forward 0 0
P718 directiondeviation limit 100.00% | 0~100.00%
Set the deviation limit calculated by two PID outputs
08-32 PID output in reverse 0 0
P719 direction deviation limit 100.00% | 0~100.00%

PID output deviation limit

This function is used to limit the deviation between two PID outputs to suppress the rapid change of PID output
and stabilize the running of the inverter.

5.9.9 PID parameter switchover

e Two groups of PID parametersare required when one group of PID parameters cannot satisfy the requirement of the
whole running process.

Parameter Name F‘a;:lt:;y Setting Range Content
] 0: No swithcover
08-33 PID parameter switchover 0 -
P720 operation selection 1: A_CCF”d'”g .to the When deviationis smaller than the value of 08-34, Group 1
deviation switch PID_| ¢ pip parameters operate.
) . When deviationis larger than the value of 08-35, Group 2 of
[;87;4 Sgigiifmitv‘j;f‘l’ivrﬁfthover 20.00% 0-100.00% | PID parameters operate.
] When the deviation is between 08-35 and 08-34, PID
08-35 PID parameter switchover 80.00% 0-100.00% parameters linear change.
P722 deviation upper limit e e
PID parameters A
Settin :
PID parameter switchover Group 1 of PID parameters
In some applications, PID parameters switchover P.172. P.173. P.174

is required when one group of PID parameters
cannot satisfy the requirement of the whole
running process. Two groups of PID parameters
can switch automaticaccording to deviation, as
the figure shows below:

Group 2 of PID parameters
P.641. P.642. P.643

»
P.721 P.722 PID deviation
absolute value
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5.9.10 PID malfunction selection

5. Parameter Description

e When in PIDmalfunction, 08-39 and 08-40 will show different operation to apply for different applications.

Parameter Name Factory Setting Range Content
Value
0: When PID wire-break, select to no need to operate to the
08-36 PID wire-break operation 1 0-1 upper limit value.
P723 selection 1: When PID wire-break, select to need to operate to the
upper limit value.
0: PID operation at
stop
08-39 . It is used to select whether to operate PID in the state of
PID operation at stop 0
P726 stop.
1: No PID operation
at stop

PID malfunction selection

08-36 is used to select PID wire-breakoperation. In general, once detecting PID loss, the inverter will output alarm.

08-39 is used to select PID operation at stop. In general, it will operate PID in the state of stop.

5.9.11 PID reverse run operation selection

¢ |tis used to set whether reverse run is allowed when PID calculation is negative

Parameter Name Macioly Setting Range Content
Value
0: PID not allow the
reverse
08-40 PID enable reverse run 1 B
P727 operation
1: PID Allow the
reversal
08-41 PID in reverse direction Used to set PID in reverse direction integral limit. Set it to 0
. L 0.0% 0~100.0% A
P728 integral limit when reverse run operation is not allowed.
08-42 PID minimurm output 0.00Hz | 0~10.00Hz Used to set the minimum value of PID output.
P729 frequency

PID reverse run operation selection

When PID reverse run is allowed, 08-41 should be set to a value larger than 0, generally it is set to 100.0%. When
PIDreverse run is not allowed, 08-41 is set to 0.

08-42 is used to PIDcalculation minimum output frequency, when the output is smaller than the value, the inverter

output stops.
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5.10 PG feedback parameter group 09

Parameter . Factory User
Group Number Name Setting Range Value | settings
0: ABZ
) 1: ABZ (Synchronous motor decicated)
09-00 P349 PG type selection 0
2: Resolver 1x Synchronous motor standard encoder
3: ABZ/UVW Synchronous motor standard encoder
09-01 P350 Number 1 of the encoder pulses 0~20000 1024
0: No function
1: Phase A/B pulse train, Phase A is 90° ahead of Phase B
and is forward rotation.
2: Phase A/B pulse train, Phase B is 90° ahead of Phase A
09-02 P351 Encoder input mode setup 1 and is forward rotation. 0
3: Phase A is a pulse train. Phase B is a direction sign. L is
reverse rotation and H is forward rotation.
4: Phase A is a pulse train. Phase B is a direction sign. L is
forward rotation and H is reverse rotation.
09-03 P352 PG abnormality detection time 0~100.0s 1.0s
09-04 P353 Over-speed detection frequency 0~30.00Hz 4.00Hz
09-05 P354 Over-speed detection time 0~100.0s 1.0s
09-06 P355 Number 2 of the encoder pulses 0~20000 2500
0:No function
1: Phase A/B pulse train, Phase A is 90° ahead of Phase B
and is forward rotation.
2:Phase A/B pulse train, Phase B is 90° ahead of Phase A
09-07 P.356 Encoder input mode 2 and is forward rotation. 0
3: Phase A is a pulse train. Phase B is a direction sign. L is
reverse rotation and H is forward rotation.
4: Phase A is a pulse train. Phase B is a direction sign. L is
forward rotation and H is reverse rotation.
09-08 P357 Dividing frequency output setting | 1~255 1
09-09 P358 Dividing frequency filter coefficient | 0~255 0
09-10 P359 Electronic gear ratio 0~300.00 1.00
09-11 P360 Prevent reverse rotation detection 0-65535 0
pulse number
09-12 P.361 Rse reverotation detection number | 0~65535 0
09-13 P124 Expansion card version Read Read
) ) 0.0°Do not adjust
09-14 P363 Phase Z adjust margin - - 15.0°
0.1°~360.0°: Phase Z impulse adjust
0: Phase Z DV1/DV2 alarm is not valid
09-15 P364 Phase Z DV1/DV2 alarm-enabled 1
1: Phase Z DV1/DV2 alarm is valid
_ENC- i 0: Break line detection is invalid
09-16 P386 DXF ENC 302 Hardware break line : - ' !
detection 1: Break line detection is effective
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5.10.1 PG type selection
e PG is short for Pulse Generator.

Parameter Name Factory Setting Range Content
Value
0 0: ABZ
09-00 . 1 1: ABZ (Synchronous motor decicated)
PG type selection 0
P349 2 2: Resolver 1x Synchronous motor standard Encoder
3 3: ABZ/UVW Synchronous motor standard Encoder

PG type selection

Please set the the value of 09-00(P349) properly according to the type of motor and PG board.

PM motor with ordinary ABZ photoelectric encoder, should set up the 09-00 (P 349) = 0, frequency converter based
on 11-08 (P 328) set the choose pull in way or the high frequency pulse vibration mode for PM motor rotor initial
magnetic pole position to start the PM motor.

PM motor with province line UVW photoelectric encoder, should set up the 09-00 (P 349) = 1, the encoder will be
on electricity for the first time, a PM motor rotor magnetic pole position information, start PM motor frequency
converter according to the initial magnetic pole position, if there are different P of the frequency converter, inverter
electrical action again, be sure to do otherwise PM motor drive.

PM motors with rotating transformer, should set the 09-00 (P 349) = 2, the inverter will each time on electrical or
reset, read the PM motor rotor magnetic pole position information, frequency converter according to the initial mag-
netic pole position to start the PM motor.

5.10.2 PG1 parameter

It is used to select the input mode of PG1 encoder.

Parameter Name yacioD Setting Range Content
Value
09-01 Number 1 of the encoder 1024 0-20000
P350 pulses
0 No function
' Phase A/B pulse train, Phase A is 90° ahead of Phase B and
is forward rotation.
Phase A/B pulse train, Phase B is 90° ahead of Phase A and
09-02 . 2 . ;
P35 Encoder input mode setup 1 0 is forward rotation.
3 Phase A is a pulse train. Phase B is a direction sign. L is
reverse rotation and H is forward rotation.
A Phase A is a pulse train. Phase B is a direction sign. L is
forward rotation and H is reverse rotation.
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PG1 parameter

09-01 and 09-02 are used to set the encoder signal which connects to the A1/B1 interface on PG board. When

the closed loop controls, the encoder signal for feedback can only be connected to the A1/B1 on PG board.09-01is
applied for setting up the number of pulses to be generated by the encoder per revolution of the motor. That is, the
number of pulses generated by one cycle of Phase A/Phase B.

09-02 is applied for setting up the encoder’s input mode. The following encoder input modes are used as some
examples:

0: No function.
1: Phase A/B pulse train, Phase A is 90° ahead of Phase B and is forward rotation.

Forward Reverse

h A A A

2: Phase A/B pulse train, Phase B is 90° ahead of Phase A and is forward rotation.

Forward Reverse

A

A

B \ \ v \ v v

3: Phase A is a pulse train. Phase B is a direction sign. L is reverse rotation and H is forward rotation.

Forward Reverse

4: Phase A is a pulse train. Phase B is a direction sign. L is forward rotation and H is reverse rotation.

Forward Reverse

Note: 1. If closed-loop control is selected but 09-02=0, then the inverter will display alarm PG1 and stop the operation.
2. PG card does not work with encoder wiring wrong or encoder, shows different p PG and stop working.

3. When 00-21=1, execute the IM motor V/F closed-loop control; when 00-21=4, execute the IM motor closed-loop vector con-
trol. When 00-21=5, execute the PM motor closed-loop vector control.

4. When 10-03=1, zero-speed operation is executed under the closed-loop control; DC voltage brake is executed under the V/F
closed-loop control.
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5.10.3 PG abnormality detection
e |t is the detection standard when the abnormality occurrs in PG feedback control.

Parameter Name Factory Setting Range Content
Value
09-03 P.G abnormality detection 1.0s 0~100.0s PG wire-breakdetection time setting
P352 time
03-04 Over-speed detection 4.00Hz 0~30.00Hz Motor over-speed detectionfrequencythreshold setting
P353 frequency
09-05 L S .
P351 Over-speed detection time 1.0s 0~100.0s Motor over-speed detection time setting
09-16 DXF-ENC-302 Hard ware 0 Break line detection is invalid
. . 1
P.386 break line detection 1 Break line detection is effective

PG abnormality detection

When carrying out PG feedback control, if the detected frequency is 0, and with duration longer than the time set
by 09-03, and then the PG card’s feedback signal is abnormal. The inverter will display alarm PG2 and stop the oper
ation. If PG signal abnormal (zero speed) detection time 09-03 is set to 0, then there is no PG card feedback signal
abnormal function, i.e., no alarm PG2.

When carrying out PG feedback control, if the difference between the detected frequency and the output frequency
exceeds 09-04, and with duration longer than the set time of 09-05, then the speed deviation is too big. The inverter
will display alarm PG3 and stop the operation. If PG over-speed detection time 09-05 is set to 0, then alarm PG3
function is not available.

5.10.4 PG2 parameter
e |t is used to select the input mode of PG2 encoder.

Parameter Name D) Setting Range Content
Value
09-06 Number 2 of the encoder 2500 020000 Itis used to set the encoder signal which connects to the A2/
P355 pulses B2 interface on PGO3.
0 No function
' Phase A/B pulse train, Phase A is 90° ahead of Phase B and
is forward rotation.
Phase A/B pulse train, Phase B is 90° ahead of Phase A and
09-07 . 2 . ;
P356 Encoder input mode 2 0 is forward rotation.
3 Phase A is a pulse train. Phase B is a direction sign. L is
reverse rotation and H is forward rotation.
4 Phase A is a pulse train. Phase B is a direction sign. L is
forward rotation and H is reverse rotation.

PG2 parameter

When using the PG card, 09-06 is applied for setting up the number of pulses to be generated by the encoder per
revolution of the motor. That is, the number of pulses generated by one cycle of Phase A/Phase B.

Parameter 09-07is applied for setting up the encoder’s input mode.For the encoder’s input mode, please refer to
parameter 09-02.

In speed mode, when 09-07 is not set to 0, the frequency command is the pulse input of A2/B2(target
frequency(0.01Hz)=pulse frequency(Hz) /09-06*09-10); After the inverter starts, the actual rotation direction of the
motor is determined by the value of 09-07, forward/reverse command and A2/B2 phases.

In position mode, when 09-07 is not set to 0, the position command is the pulse input of A2/B2(target
position=A2B2 pulse number*09-10);After the inverter starts, the actual rotation direction of the motor is deter
mined by the value of 09-07, forward/reverse command and A2/B2 phases.
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When frequency command or position command is from the pulse input of A2/B2, the actual rotation direction of
the motor is as the figure below:

. 09-07 . Actual rotation direction
Rotation command (P:356) A2B2 pulse train of the motor
.- A2 ahead of B2 Forward
\
B2 ahead of A2 Reverse
FWD
2 A2 ahead of B2 Reverse
\
B2 ahead of A2 Forward
.- A2 ahead of B2 Reverse
\
B2 ahead of A2 Forward
REV
2 A2 ahead of B2 Forward
\
B2 ahead of A2 Reverse
5.10.5 Dividing frequency output function
e The multiple setting for PG board feedback and output.
Parameter Name ) Setting Range Content
Value
09-08 Dividing frequency output . .
P357 setting 1 1~255 The multiple setting for PG cardfeedback and output
09-09 Dividing frequency filter . - ) .
P358 coefficient 0 0~255 The setting of PGcard dividing frequency filter coefficient

Dividing frequency output function

09-08is the multiple setting for the feedback and output of PG card. If the feedback is 1024PPR and 09-08 is set to
2, the output of PG OUT (pulse output) on PG card is 512PPR.
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5.10.6 Electronic gear ratio
¢ Electronic gear ratio setting for the pulse input of A2/B2 of DXFENC-301 card.

5. Parameter Description

Parameter Name qaCioD Setting Range Content
Value
09-10 . :
P359 Electronic gear ratio 1.00 0~300.00 --
Electronic gear ratio
For the usage of 09-10, please refer to 09-07.
5.10.7 Reverse rotation detection
e The relative settings for PM motor prevent reverse rotation.
Parameter Name D] Setting Range Content
Value
09-11 Prevent reverse rotation PM motor prevent reverse rotation detection pulse number
. 0 0~65535 .
P360 detection pulse number setting.
09-12 Reverse rotation detection 0 0~65535 PM motor reverse rotation detection number setting.
P361 number

Reverse rotation detection

09-11 is used to set prevent reverse rotation detection pulse number. When the motor rotates continuously for

the pulse number of 09-11 at the opposite direction of the speed command, it will output prevent reverse rotation
detection alarm dv4.Set 09-11 to O for applications where the direction of the load is the opposite of the speed
command, which will cancel prevent reverse rotation detection alarm. It is valid only in PM motor close-loop vector
control mode.

09-12is used to set reverse rotation detectionnumber. When detecting continuously for the number of 09-12 that
the direction of acceleration is opposite to the speed command, it will output reverse rotation detection alarm dv3.
When 09-12=0, it will cancel reverse rotation detection alarm.lt is valid only in PM motor close-loop vector control

mode.

5.10.8 Expansion card version information

e |t is used to display the current firmware version or type of the inverter/expansion card.

Parameter Name hacy Setting Range Content
Value
09-13 . . It is used to display the current firmware version or type of
P124 Expansion card version Read Read the inverter/Expansion card which is readable only.
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5. Parameter Description

5.10.9 PG card phaseZadjust degrees
e PhaseZadjusting caneliminate the cumulative error of AB phase

Parameter Name Factory Setting Range Content
Value
. 0.0° Don't adjust
03-14 Phase Z adjust degrees 15.0° )
P363 0.1°~360.0° Phase Z pulse adjust

Z phase adjust degrees

Judge pulses deviation value of AB phase between two phasesZ. Theoretically, the deviation value is 09-01(P350)
(or 4*09-01(P350)),Convert Angle is 360° mechanical point of view. When the deviation value decreasing the 09-01
(P 350) (or 4 * 09-01 (P 350) is less than 9-14 (P 363) and the deviation value is greater than the 09-04 (P 363),
which can adjust the phase Z , or can not.

When the signal of phase Z is destroyed by the external,please the 09-14 (P363) set O.

Note: [t is valid,only with the VC model of PM motro and the place medel of IM motro.

5.10.10 PG card phase ZDV1/DV2 alarm-enabled
e Select phaseZ DV1,DV2 alarm is or isn’t valid

Parameter Name ] Setting Range Content
Value
09-15 Phase Z DV1/DV2 alarm 1 0 Phase Z DV1/DV2 alarm enable is not valid
P.364 enable 1 Phase Z DV1/DV2 alarm enable is valid

PhaseZDV1/DV2 alarm enable

DV1 is phaseZ pulse lose alarm , DV2 is phaseZ noise detectin alarm, When 09-15 ( P364 ) is 0,can cancel DV1,
DV2 alarm.

Note: [t is valid only 00-21(P300)=5
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5.11 Application parameter group 10

5. Parameter Description

Parameter . Factory User
i) Number pang SEEURTE Value settings
10-00 P10 DC injection brake | 45 oo, 3.00Hz
operation frequency
10-01 P11 D injection brake | g g 055
operation time
0~30.0%: 7.5K/11KF and types below 4.0%
10-02 P12 DC injection brake 1" a5 hor. 11K /15KF-55K/75KF types 20%
operation voltage
0~30.0%: 75K/90KF and types above 1.0%
0: There is no output at zero-speed.
1: The zero-speed running is carried out in close-loop vector
10-03 P51 Zero-speed control control (00-21/22=4) mode; DC voltage breaking is carried 0
' function selection out in V/F close-loop control (00-21/22=1) mode.
2: The zero-servo running is carried out in close-loop vector
mode.
0~30.0%: 7.5K/11KF and types below 4.0%
10-04 P152 \C’(‘J’r']tt?gle atzero-speed | a4 (9: Types from 11K/15KF to 55K/75KF 2.0%
0~30.0%: 75K/90KF and types above 1.0%
iniecti 0: DC injection brake function is not available before starting.
1005 P24 DC injection brake ] o o . g 0
function before start | 1: DC brake injection function is selected before starting.
10-06 P243 DC injection brake | g4 o 0.55
time before start
0~30.0%: 7.5K/11KF(included) and types below 4.0%
i DC injection brake o 0
10-07 P244 voltage before start 0~30.0%: 11K/15KF~55K/75KF types 2.0%
0~30.0%: 75K/90KF (included) and types above. 1.0%
XX0: No frequency search.
XX1: Direct frequency search
XX2: Decrease voltage mode
XOX: Power on once.
10-08 P150 ng]tart mode selec- X1X: Start each time. 0
X2X: Only instantaneous stop and restart
0XX: No rotationdirection detection.
1XX: Rotation direction detection.
2XX: 00-15 (P78) =0, rotation direction detection;
00-15 (P.78) =1/2, no rotation direction detection.
0~30.0s
10-09 P57 Restart coasting time - 99999
99999: No restart function.
0~60.0s: 7.5K/11KF(included)and types below. 5.0s
10-10 P58 Restart cushion time | 0~60.0s: 11K/15KF~55K/75KF types 10.0s
0~60.0s: 75K/90KF(included)and types above. 20.0s
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5. Parameter Description

Parameter . Factory User
) Number pang ST L Value settings
0: No remote setting function. 0
1: Remote setting function, frequency setup storage is avail-
able.
10-11 P Remote setting 2: Remote setting function, frequency setup storage is not
’ function selection available. 0
3: Remote setting function, frequency setup storage is
notavailable,the remote setting frequency is cleared by
STF/STR “turn off”.
0: Retry is invalid.
1: Over-voltageoccurs, the inverter will perform the retry func-
tion.
10-12 PES5 Retry selection 2 O;/ii:currentoccurs,the inverter will perform the retry func- 0
3: Over-voltage or over-currentoccurs, the inverter will perform
the retry function.
4: All the alarms have the retry function.
0: Retry is invalid.
Number of retries at . . .
10-13 P67 alarm occurrence 1~10: The setting value of 10-13 (P67) isexceeded, the inverter 0
will not perform the retry function.
10-14 P68 Retry waiting time 0~360.0s 1.0s
10415 P69 Eetry accumulation Read 0
time at alarm
The dead time of
10-16 P119 positive and reverse 0~3000.0s 0.0s
rotation
_savi 0: Normal running mode.
10-17 P159 Energy saving control . 9 : 0
function 1: Energy-saving running mode.
0: None.
10-18 P229 vaell_funcnon 1: Backlash compensation function. 0
selection
2: Acceleration and deceleration interrupt waiting function.
10-19 P230 Dwellfrequency at | o g5 ootz 1.00Hz
acceleration
10-20 P231 Dwelltime at 0-360.0s 0.55
acceleration
10-21 P232 Dwellfrequency at | o g5 oo 1.00Hz
deceleration
10-22 pp33 | Dwellimeat 0-360.05 055
deceleration
0: None.
10-23 P934 Tr|angu|ar wave 1: Ext_ernal TRIis turned on,triangular wave function will be 0
function selection valid.
2: The triangular wave function is effective at any given time.
10-24 P235 Maximum amplitude | 0~25.0% 10.0%
10-25 P236 Amplitude compensa- | c o, 10.0%
tion for deceleration
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5. Parameter Description

Parameter . Factory User
) Number pang ST L Value settings
10-26 P237 Amplitude compensa- | g1 o, 10.0%
tion for acceleration
Amplitude
10-27 P238 S 0~360.00s/0~3600.0s 10.00s
acceleration time
1028 P239 Amplitude 0-360.00s/0~3600.0s 10.00s
deceleration time
10-29 ppa7 | MCswitchover 0.1-100.0s 1.0s
interlock time
10-30 P248 Start waiting time 0.1~100.0s 0.5s
Switchover frequency | 0~60.00Hz
10-31 P249 from |nve.rter to . . 99999
commercial power 99999: No automatic switchover order.
supply frequency
0~10.00Hz: When the inverter start reference (STF/STR) is
turned off after the operation is changed from inverter opera-
tion to commercial power supply operation, the operation will
o be changed to the inverter operation.
Automatic switchover X )
10-32 P250 frequency range 99999: When the inverter start reference (STF/STR) is turned 99999
off after the operation is changed from inverter
operation to commercial power supply operation, the
operation will be changed to the inverter operation
and the motor will decelerate until it stops.
0: Power failure time deceleration-to-stop
function disabled.
1: No undervoltage avoidance (Ifan undervoltage or power
failureoccurs, the motordecelerates to a stop.)
2: No undervoltage avoidance (If an undervoltage or power
failure occurs, the motor decelerates to a stop. Motor
10-33 P273 Power'fa||ure stop rg—accelerates if the power restores during the decelera- 0
selection tion to stop.)
11: Undervoltage avoidance (If an undervoltage or power
failure occurs, the motor decelerates to a stop.)
12: Undervoltage avoidance (If an undervoltage or power
failure occurs, the motor decelerates to a stop. Motor
re-accelerates if the power restores during the decelera-
tion to stop.)
10-34 P274 Subtracted frequency | o o ooyt 3.00H:z
at deceleration start
0~120.00Hz: When output frequency=10-35(P.275), The mator
decelerates from the “output frequency - 10-34(P274)"; When
i i output frequency<10-35(P275), deceleration from output fre-
10-35 Po75 Subtraction starting ue?u: quency p 50.00H:
frequency quency
99999: The motor decelerates from the “output frequency -
10-34(P274)"
10-36 P276 Powerfailure decel- |y 350 00s/0-3600.00s 5.00s
eration time 1
0~360.00s/0~3600.00s: Set the Dec time starting at10-38(P.278)
fai _ | anddownward.
10-37 p977 Pow.er faﬂure decel . . 99999
eration time 2 99999: Set the Dec time to the setting frequency of 10-
38(P.278).
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5. Parameter Description

Parameter . Factory User
) Number pang ST L Value settings
Power failure decel-
10-38 P278 eration time 0~650.00Hz 50.00Hz
switchover frequency
10-39 P279 g;’l rfvo'dance voltage | o 900,09 100.0%
0: Given by digital 10-41 (P701).
10-40 P700 VF separated voltage : yadg 0
source 1: Given by analog or DIH pulse.
10-41 P701 VF separated voltage | 40 00v/0-220.00v According
digital to voltage
1042 P702 VF separated voltage | o 109 s 0.0s
Acc time
1043 P703 VFseparated voltage | 400 g 0.0s
Dec time
0: Frequency/voltage independentlydecreases to 0.
10-44 P704 VF separated Stop quency 9 p Y 0
selection 1: After the voltage decreases to 0, frequency decreases.
0: Regeneration avoidance function is invalid.
. 1: Regeneration avoidance function is always valid.(Automatic
Regeneration and mode, automatic calculation for Acc/Dec speed of action)
10-45 P267 avoidance operation ' P 0
selection 2: Regeneration avoidance function is valid only during a con-
stant speed operation(Automatic mode, automatic calcula-
tion for Acc/Dec speed of action)
11:Regeneration and avoidance function is effective in running
] (Manual mode, Acc/Dec speed of action is set by 10-49
Regeneration and (P271) and 10-50 (P272))
10-45 P267 avoidance operation - i - - 0
selection 12: Regeneration and avoidance function only in constant
speed(Manual mode, Acc/Dec speed of action is set by 10-
49 (P271) and 10-50 (P272))
Regeneration and 155~400V: 220V types 380V
10-46 P268 avoidance DC bus
voltage level 310~800V: 440V types 760V
0: Disables regeneration avoidance due to bus voltage change
DC bus voltage rate.
10-47 P269 detection sensitivity — 0
at deceleration 1~b: Set the sensitivity to detect the bus voltage change rate.
Larger number, higher sensitivity.
Regeneration and 0~10.00Hz: Set the limit value of frequency which rises at
10-48 P270 avoidance frequency activation of regeneration avoidance function. | g ggH;z
compensation value | 99999; Frequency limit invalid.
Regeneration
10-49 P271 avoidance 0-400.0% / 0~40.0% 100.0%
voltage
gaincoefficient
Regeneration avoid-
10-50 P272 ance frequency gain 0~400.0% / 0~40.0% 100.0%
coefficient
Overexcitation decel- | 0: Overexcitation deceleration is invalid.
10-51 P264 ! — — 0
eration 1. Overexcitation deceleration is valid.
1052 P265 ivveerlexc'ta“o” CurTent | 5_200.0% 150.0%
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5. Parameter Description

Parameter . Factory User
) Number pang pERoNangs Value settings
10-53 P266 Overexcitation gain 1.00~1.40 1.10
Short-circuit brake
10-54 P362 time at PM motor 0~60.0s 0.0s
start
0:PLC Function invalid
1: PLC Function effective, PLC RUN signal from the external
10-55 P780 PLC Action choice terminal input signal or 10-56 (P.781). 0
2: PLC Function effective, PLC RUNsignal from the external
terminal input signal
0: No effect
10-56 P781 PLC run 0
1: PLC RUN
0: invalid
10-57 P782 PLC Program erase 1: Erase the PLC program, after the success of the erasure 0
parameter value is 0
10-58 P783 PLC Monitor choosing 0-326 0
component
10-59 p784 PLC Component Read Read
monitoring value
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5. Parameter Description

5.11.1 DC injection brake

e Timing to stop or braking torque can be adjusted by applying DC voltage to the motor to prevent the motor shaft to
turn at the time of stopping motor.

Parameter Name L) Setting Range Content

Value

10-00 DC injection brake operation 3 00Hz 0-120.00Hz

P10 frequency

10-01 DC injection brake operation 0.5 0-60.0s

P11 time
4.0% 7.5K/11KF and types below

10-02 DC injection brake operation 0 0

P12 voltage 2.0% 0~30.0% 11K/15KF~55K/75KF types
1.0% 75K/90KF and types above

DC injection brake

After a stop signal is put in (please refer to Chapter 4 for the primary operation of motor activation and stop), the
output frequency of the inverter will decrease gradually. In case the output frequency reaches the “DC injection
brake operation frequency (10-00),” the DC injection brake will be activated.

During DC injection brake, a DC voltage will be injected into the motor windings by the inverter, which is used to
lock the motor rotor. This voltage is called “DC injection brake operation voltage (10-02)" The larger the 10-02 is, the
higher the DC brake voltage is, and the stronger the brake capability is.

The DC brake operation will last a period (the set value of 10-01) to overcome the motor inertia.

See the figure below:

Output
frequency
P1Q| "
>
DC YT Time
braking
voltage
P12 | *‘
—
Time

P.11

Note: 1.To achieve the optimum control characteristics, 10-01 and 10-02 should be set properly.

2. If any of 10-00, 10-01 and 10-02 is set to 0, DC injection brake will not operate, i.e., the motor will coast to stop.
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5. Parameter Description

5.11.2 Zero-speed/zero-servo control
e Zero-speed/ zero-servo function selection

Parameter Name Factory Setting Range Content
Value
0 There is no output at zero-speed.
The zero-speed running is carried out in close-loop vector
10-03 Zero-speed control function 0 1 control (00-21/22=4) mode; DC voltage breaking is carried
P151 selection out in V/F close-loop control (00-21/22=1) mode.
9 The zero-servo running is carried out in close-loop vector
mode.
4.0% 7.5K/11KF and types below
mgg Voltage at zero-speed control 2.0% 0~30.0% Types from 11K/15KF to 55K/75KF
1.0% 75K/90KF and types above

Zero-speed control

Make sure that 01-11 (start frequency) is set to zero when using this function.

Note: 1. Suppose that 10-04 = 6%, and then the output voltage of zero speed is 6% of base frequency voltage 01-04.

2. For V/F, V/F close-loop control, and close-loop vector control mode, please refer to the motor control mode parameter 00-21,
00-22.

Zeroservo

The zero servo function is a position loop that can keep the motor to stop at any position point (origin) and lock the
motor by external force at a certain position.

When zero servo is active, once the motor speed falls below the level set in parameter 10-00, the drive goes into
the zero servo mode and holds the current position. When the input assigned to trigger the Zero Servo function is
released and the run command is still present, the motor reaccelerates.

Zero servo operation:

(DC Injection Braking
start frequency)

ON OFF
Run command

Zero servo ON \ OFF

command \

\ \

Motor speed | Zero Servo |

P.10 Operation \

\

Note: Avoid using zero servo to lock 100% load for long periods, as this can trigger a fault. If such loads need to be held in place for
long periods, either make sure the current is less than 50% of the drive rated current during Zero Servo, or use a larger capacity
drive.
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5. Parameter Description

5.11.3 DC injection brake before start

e The motor may be in the rotation status due to external force or itself inertia. If the drive is used with the motor at this
moment, it may cause motor damage or drive protection due to over current.

Parameter Name BECC Setting Range Content

Value
10-05 DC injection brake function 0 0 DC injection brake function is not available before starting
P242 before start 1 DC brake injection function is selected before starting
10-06 DC injection brake time
P243 before start 0.5 0-600s

4.0% 7.5K/11KF (included) and types below
10-07 DC injection brake voltage 0 0
P244 before start 2.0% 0~30.0% 11K/15KF~b5K/75KF types

1.0% 75K/90KF (included) and types above

DC injection brake before start

If 10-05=0, DC injection brake function is not available before starting. If 10-05=1, DC brake injection function is
selected before starting. When the output frequency reaches the starting frequency 01-11, a DC voltage (the set
value of 10-07) will be injected into the motor windings by the inverter, which is used to lock the motor rotor. The
DC brake operation will last a period (the set value of 10-06) before the motor starts.

See the figure below:

Output
frequency

P.13

4

. >
Time

<—P>

bC P.243
braking
voltage

P.244

< » Time
P.243

Note: This function is only valid under the V/F mode; i.e., it is effective when 00-21=0
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5. Parameter Description

5.11.4 Restart mode selection
e Select the best start mode according to the different load.

Parameter Name Factory Setting Range Content
Value
xx0 No frequency search.
xx1 Direct frequency search
Xx2 Decrease voltage mode
X0x Power on once.
10-08 _ x1x Start each time.
P150 Hestart mode selection 0 X2X Only instantaneous stop and restart
Oxx No rotationdirection detection.
XX Rotation direction detection.
- 00-15(P78)=0, rotation direction detection.
00-15(P.78)=1/2, no rotation direction detection.
- 0~30.0s
13529 Restart coasting time 99999 99999 No restart function.
5.0s 7.5K/11KF (included) and types below.
13380 Restart cushion time 10.0s 0~60.0s 11K/15KF~55K/75KF types
20.0s 75K/90KF (included) and types above.

Restart mode selection
There are four digits in 10-08, and every digit has a different meaning and relevant position as following:

P150 :D Q 0: No frequency search
» 1: Immediate frequency search

2 : Cheapen voltage

0: One electrify
> 1. Every starting

2: Stop momentary
0: No detection of rotation
1: The detection of rotation
2: P.78=0, The direction of rotation

P.78=1, 2 No direction of rotation

Note: 1. When one needs an instant restart function, 10-08 must be set.
2. When 10-08 is nonzero, linear acceleration / deceleration curve is the default.
3. The direction detection position of 10-08 is only valid for direct frequency search.

4. This function is only valid under the V/F mode; i.e., it is effective when 00-21=0.

Restart

Once the driving power is interrupted while the motor is still running, voltage output will be stopped instantly. When
the power is recovered and 10-09=99999, the inverter will not restart automatically. When 10-09=0.1~30, the motor
will coast for a while (the set value of 10-09) before the inverter restarts the motor automatically.

Once the motor is restarted automatically, the output frequency of the inverter will be the target frequency, but the
output voltage will be zero. Then the voltage will be increased gradually to the expected voltage value. The period
for voltage increase is called “Restart cushion time (10-10)"
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5. Parameter Description

No frequency search again to start the action
Restart action has nothing to do with the free running speed of the motor, but remains a moment to stop in front of
the target frequency, slowly increase the voltage of the voltage reduction.

Instantaneous (power failure) time

Power supply - \
(R/L1, S/L2, T/L3) |

\
Motor speed N 1 ~__
(r/min)

|

\

Inverter output |
frequency f (Hz) |
|

l

\

\

y

*

y

Inverter output
voltage E (v)

e _

g
. . [
Csas;mg F'me/ Restart cushion time
-57setting P.58 setting
* The output shut off timing differs
according to the load condtion
Frequency search again to start the action
Restart, the need for offline automatic tuning.
Instantaneous (power failure) time
\ \
Power supply >
(R/L1, \ .-
S/L2, T/L3) \ o
\

Motor speed N ~_/ |
(r/min) \

\

\
Inverter output . \ |
frequency f (Hz) | |
\
\

Inverter output

‘W

voltage E (v)
PR
Coasting time + Testin time‘ | Restart cushion time
P.57setting 9 P.58 setting

* The output shut off timing differs
according to the load condtion
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5. Parameter Description

5.11.5 Remote setting function selection

¢ |f the operation box is located away from the control box, one can use contact signals to perform variable-speed oper
ation without using analog signals

Parameter Name T Setting Range Content
Value

0 No remote setting function.

1 Remote setting function, frequency setup storage is available.
10-11 Remote setting 0 2 Remote setting function, frequency setup storage is not
P61 function selection available.

3 Remote setting function, frequency setup storage is notavailable,

the remote setting frequency is cleared by STF/STR “turn off”.

Remote setting function

If the operation box is located away from the control box, one can use contact signals to perform variable-speed
operation without using analog signals under the external mode, combined mode 1 and combined mode 5.

Output P.61=1. 2
frequency
P.61=1
(Hz) * % P.61=2. 3
A P.61=3

\

- — 77
/

/

/

Deceleration (RM)

[
ON L ON ON
L

ON

Clear (RL)

Forward
W )J

rotation (STF

I
|
|
|
Acceleration (RH) :
|
Il
|
|
|

Power supply ON

*external target frequency (except multi-speed) or PU target frequency
Remote setting function

1. Whether the remote setting function is valid and whether the frequency setting storage function in the remote
setting mode is used or not are determined by 10-11.

Set 10-11=1~3 (valid remote setting function), the function of terminal RM, RH and RL will be changed to accelera-
tion (RH), deceleration (RM) and clear (RH).See the following figure:

Forward rotation

Acceleration

Deceleration

2. In the remote setting, the output frequency of the inverter is: (frequency setting by RH/RM operation + external
setting frequency other than multi-speeds/PU setting frequency)
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5. Parameter Description

Frequency setting storage condition

The frequency setting storage function is to store the remote-set frequency (frequency set by RH/RM operation) in

memory (EEPROM). Once the power supply is cut off and turned on again, the inverter can start running again at
the remote-set frequency (10-11=1).

<Frequency setting storage condition>
1. It is the frequency when the start signal (STF/STR) is “off"

2. When the signal RH (acceleration) and RM (deceleration) are both “off” and “on’ the remote-set frequency is
stored every minute. (Current frequency set value and the last frequency set value are compared ever minute. If
they are different, then the current frequency set value is written in the memory. If RL is on, write-in will unavail-
able).

Note: 1. The frequency can be varied by RH (acceleration) and RM (deceleration) between 0 and (the maximum frequency - frequency

set by the main speed). The output frequency is limited by 01-00.

77777 P.1

Output
frequency

Setting frequency — — —

OHz ‘

| on |
Acceleration (RH) —+—1 ON

l o
\

Forward rotation ON
(STF)

Deceleration (RH)

2. When the acceleration or deceleration signal is “on’ the acceleration / deceleration time will be determined by the set value of

01-06 (the first acceleration time) and 01-07 (the first deceleration time)
3. When RT signal is “on” and 01-22+99999 (the second acceleration time), 01-23#99999 (the second deceleration time), the
acceleration / deceleration time will be determined by the set value of 01-22 and 01-23.

4. When the start signal (STF/STR) is “off” and RH (acceleration) / RM (deceleration) is “on’ the target frequency will also
change.

5. When the start signal (STF/STR) becomes “off’ make the frequency setting storage function invalid (10-11=2, 3) if the fre-
quency has to be changed continuously through RH/RM. If the frequency setting storage function is valid (10-11=1), the life of
EEPROM will be shortened by frequent EEPROM data writing.

6. RH, RM and RL mentioned in this chapter are function names of “multi-function digital input terminal” If the functions of the
terminals are changed, other functions are likely to be affected. Please verify the functions of the terminals before changing
the options and functions of the multi-function digital input terminal (please refer to 03-00~03-05, 03-06 and 03-09). For wiring,
please refer to Section 3.3.
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5.11.6 Retry selection

e This function allows the inverter to reset itself and restart at fault indication. Theretry generating protective functions
can be also selected.

5. Parameter Description

Parameter Name ) Setting Range Content
Value
0 Retry is invalid.
1 Over-voltageoccurs, the inverter will perform the retry function.
10-12 R lecti 0 2 Over-currentoccurs, the inverter will perform the retry function.
PES etry selection - :
3 Over-voltage or over-currentoccurs, the inverter will perform the
retry function.
4 All the alarms have the retry function.
. 0 Retry is invalid.
10-13 Number of retries at alarm 0 X X X :
P67 occurrence 1-10 The setting value of 10-13 (P67) is exceeded, the inverter will
not perform the retry function.
10-14 L
P68 Retry waiting time 1.0s 0~360.0s
10-15 Retry accumulation time at 0 Read
P69 alarm

Retry selection

When an alarm goes off, a “retry” will take place to restore the previous setting.

Inverter’s retry is performed conditionally. When the alarm goes off and the inverter has an automatic retry, the re-
occurrence of alarm going off before a set time is called a “continuous alarm” If continuous alarms happen for more
than a set time, there is a significant malfunction. In this case, manual trouble shooting is necessary. The inverter

at this point will perform no more the retry function. The number of Pre-defined occurrence is called “number of
retries at abnormality (10-13)"

If none of the alarm belongs to “continuous alarms’, the inverter will perform retry for unlimited times.
The period from the moment of alarm to that of retry is defined as “retry waiting time"

For each time a retry happens, the value of 10-15 will be increased by one automatically. Therefore, the number of
10-15 read from the memory indicates the number of retries that have occurred.

If 10-15 is rewritten with 0, the number of retry executed is cleared.

Note: The inverter will perform retry only after the retry waiting time of 10-14.Therefore when using this function, please be aware of

the possible danger when operating the inverter.
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5. Parameter Description

5.11.7 The dead time of positive and reverse rotation

e Set the waiting or holding time after the output frequency outputs to O0Hz when the positive and reverse rotation is
switching.

Factory .
Parameter Name Value Setting Range Content
0 Without the function.
10-16 The dead time of positive 0.0s The waiting or holding time after the output frequency
P118 and reverse rotation 0.1~3000.0s decreases to 0 when the positive and reverse rotation is
switching.

The dead time of positive and reverse rotation

When the inverter is running and receive the reverse rotation reference, the output frequency will decrease to 0 in
the process of switching from the current rotation direction to the opposite rotation direction. The dead time of posi-
tive and reverse rotation is the waiting or holding time after the output frequency decreases to O.

The diagram is as follows:

Output

frequency - )
The positive rotation

Time

The¢ dead time o
ositive and
reyerse ro‘L?tion

The reverse rotation

5.11.8 Energy-saving control functionV/F

e Under the energy-saving running mode, the inverter will control the output voltage automatically in order to reduce the
output power losses to the minimum when the inverter is run at a constant speed.

Parameter Name JaCoD Setting Range Content
Value
10-17 Energy-saving control 0 0 Normal running mode.
P159 function 1 Energy-saving running mode.

Energy-saving mode

Under the energy-saving running mode, the inverter will control the output voltage automatically in order to reduce
the output power losses to the minimum when the inverter is run at a constant speed.

Note: 1. This function is valid only in the V/F mode(00-21="0").

2. After selecting the energy-saving running mode, the deceleration time may be longer than the setting value. In addition, the
properties of the regular torque load will produce abnormal voltage more easily. Please slightly prolong the deceleration time.

3.For big load purposes or machines with frequent acceleration/deceleration, the energy-saving effect may be poor.
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5. Parameter Description

5.11.9 Dwell function V/F

¢ The backlash measures that stop acceleration/deceleration by the frequency or time set with parameters ataccelera-
tion/deceleration can be set.

Parameter Name BECC Setting Range Content
Value
0 None.
10-18 . . . .
P229 Dwell function selection 0 1 Backlash compensation function.
2 Acceleration and deceleration interrupt waiting function.
10-19 Dwellfrequency at 100Hz 0~650.00Hz
P230 acceleration
Set the stopping frequency and time of Dwell function.
10-20 Dwelltime at acceleration 0.5s 0~360.0s
P231
10-21 Dwellfrequency at
P232 deceleration 1.00Rz 0-650.00Hz
Set the stopping frequency and time of Dwell function.
1P02§32 Dwelltime at deceleration 0.5s 0~360.0s

Dwell function

Backlash compensation(10-18="1")

Reduction gears have an engagement gap and a dead zone between forward and reverse rotation. This dead zone is
called backlash, and the gap disables a mechanical system from following motor rotation.

More specifically, a motor shaft develops excessive torque when the direction of rotation changes or when con-
stant-speed operation shifts to deceleration, resulting in a sudden motor current increase or regenerative status.

To avoid backlash, acceleration/deceleration is temporarily stopped. Set the acceleration/deceleration stopping fre-
quency and time in 10-18 ~ 10-22.

Shown as the figure below:

A Backlash compensation function
Output
frequency

P.13

Note: The setting of the backlash compensation will only prolong the acceleration/deceleration time during the period of interruption.

Eaton Electric General Inverters DF1 Series UMXXXXXXXXE February 2020 www.eaton.com 217



5. Parameter Description

Acceleration and deceleration interrupt waiting function(10-18="2")

When 10-18=2, start acceleration and deceleration interrupt waiting function. When accelerating to the frequency
set by 10-19, wait for the time set by 10-20 and then accelerate to the target. When decelerating to the frequency
set by 10-21, wait for the time set by 10-22, and then decelerate to the target.

Shown as the figure below:

Hz Target
frequency }
Acc/Dec
stopping
function

\/

A |
Three-wire ﬂ Start
|
|
|
|

control
mode

Note: The setting of the backlash compensation will only prolong the acceleration/deceleration time during the period of interruption.
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5.11.10 Triangular wave functionV/F
e The triangular wave operation, which oscillates the frequency at a

5. Parameter Description

constant cycle, is available.

Parameter Name Factory Setting Range Content
Value

0 0: None.
10-23 Trlang_ular wave function 0 1 External TRlis turned on,triangular wave function will be valid.
P234 selection

2 The triangular wave function is effective at any given time.
10-24 . . 0 0
P235 Maximum amplitude 10.0% 0~25.0%
10-25 Amplitude compensation for o 0
P236 deceleration 10.0% 0-50.0%
10-26 Ampl|tud(_a compensation for 10.0% 0-50.0%
P237 acceleration
10-27 . S 0~360.00s/ g . _ ) .
P38 Amplitude acceleration time 10.00s 0-3600.0s When 01-08=0, the unit of 10-27(P238) and 10-28(P.239) is 0.01s.
10-28 . S 0~360.00s/ . : :
P239 Amplitude deceleration time 10.00s 0-3600.05 When 01-08=1, the unit of 10-27(P238) and 10-28(P.239) is 0.1s.

Triangular wave function

If 10-23 “Triangular wave function selection” is “1" and triangular wave operation signal (TRI) is turned on, triangular
wave function will be valid. Set any parameter in 03-00~03-06 and 03-09 “Input terminal selection function” to “36"
and then assign the TRI signal for the external terminal.

If 10-23 “triangular wave function selection” is equal to “2," the triangular wave function is effective at any given

time.

triangular wave

fO : Setting value of frequency

f1: Generated amplitude for
setting frequency (fOxP.235)

f2 :  Compensation from acceleration to
deceleration (f1xP.236)

f3 : Compensation from deceleration to
acceleration (f1xP.237)

P.8

time

Output A operation
frequency v
—a 2
f \
fo &
1 \% P.7
13
E‘#)
"7 p239 P238
STF |
TRI

Note: 1. During the movement of the triangular wave, the output frequency is limited by the maximum and the minimum frequency.

2. If the amplitude compensation, i.e., 10-25 and 10-26, is too big, overvoltage will be tripped off and the stall prevention action
will be executed automatically. Consequently, the setting method will not be carried out.

3. This function is only valid under the V/F mode; i.e., it is effective when 00-21=0.

Eaton Electric General Inverters DF1 Series UMXXXXXXXXE February 2020 www.eaton.com

219



5. Parameter Description

5.11.11 Commercial power supply frequency operation function

e The inverter contains control function for switching between the commercial power supply operation andinverter oper
ation. Therefore, interlock operation of the magnetic contactor for switching can be easily performed bysimply inputting
start, stop, and automatic switching selection signals.

Parameter Name D) Setting Range Content
Value

10-29 MC switchover interlock

poa7 fime 1.0s 0.1~100.0s

10-30 e

P48 Start waiting time 0.5s 0.1~100.0s

Switchover frequency from 0~60.00Hz
10-31 ; .
P24g inverter to commercial 99999
power supply frequency 99999 No automatic switchover order.
When the inverter start reference (STF/STR) is turned off after
the operation is changed from inverter operation to commercial
0~10.00Hz . . .

power supply operation, the operation will be changed to the

10-32 Automatic switchover 99999 Inverter operation.

P250 frequency range When the inverter start reference (STF/STR) is turned off after
the operation is changed from inverter operation to commercial

99999 . . X

power supply operation, the operation will be changed to the
inverter operation and the motor will decelerate until it stops.

Commercial power supply frequency operation function

10-31 is used to switch the frequency from inverter operation to commercial power supply operation. Between
starting and 10-31 inverter operation, an output frequency greater than 10-31 will automatically change the inverter
operation to commercial power supply operation. When 10-31 is set to 99999, there is no automatic switchover.

When 10-32+99999, automatic switchover is valid during the operation (10-31£99999). After the inverter operation

is switched bypass operation, if the frequency reference is lower than (10-31-10-32), the operation will be switched
to inverter operation and run by the frequency of the frequency reference. Inverter activation when the inverter start
reference (STF/STR) is turned off, the operation is also switched to the inverter operation.

When 10-32=99999, it is valid during automatic switchover operation (10-31#99999). When the inverter start refer
ence (STF/STR) is turned off after the operation is changed from inverter operation to commercial power supply
operation, the operation will be changed to the inverter operation and the motor will decelerate until it stops.

Examples for the commercial power supply frequency switchover function:
1. Assume that 03-03 = 37, 03-04 = 38, 03-10 = 10 and 03-12= 9. The wiring diagram is presented below:

E MC1

NFB ]
—5 3 RILT U
i MC2
—
—0 S/L2 V/T2 M
—& o—- T3 WT3
DI
MC1
DI5 DO1
D4
MC2
D-C DO2
10 DC24V
All DO
GND
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5. Parameter Description

Please be cautious of the capacity of the output terminals. The used terminals vary according to the setup of 03-10 /
03-11 / 03-12 and 03-13 (output terminal function selection).When 10 is selected for the output terminal function, con-
nect the relay that drives the commercial power supply frequency operation. When 9 is selected for the output terminal
function, connect the relay that drives the inverter operation. When 37 is selected for the digital input terminal function,
commercial power-supply operation switchover function is selected. When 38 is selected for the input terminal function,
commercial power supply frequency operation switchover signal CS is selected.

A WARNING

1. MC1 and MC2 must be mechanically interlocked; the running direction of the inverter operation and the com-
mercial power supply operation should be consistent.

2. Use the commercial power operation switchover function under the external operation mode.
3. STF/STR is effective when the CS signal is ON.

Here are some typical sequence diagrams for the switchover of the commercial power supply frequency:

1. No action sequence for the automatic switchover sequence (10-31 = 99999).

Power supply

\
lthe commerciall |
\
‘
[

\
MRS |
\ | ‘
STF Ly |
\ ‘
| | |
CS | ‘ |
\
1 \
MC2 g | S \ o ‘
\
| | E g | |
MC1 | | & & | |
\
| | | | \ lp2as pss |
‘ “WH | P.247 P5 |
\
\
\
\

| power-supply |

The motor speed | operation |

" Inverter Free | | Free Inverter stop
‘opera‘uon * operation operation  operation
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5. Parameter Description

2. With action sequence for the automatic switchover sequence(10-31 = 99999, 10-32 = 99999).

STF

Output |
frequency
Setting
frequency

|P.249

P

Actual |
motor |
speed

\

time

MC2 ﬁ

MC1

3. With action sequence for the automatic switchover sequence series (10-31 = 99999, 10-32 = 99999)

STF

Output Tp 549
frequency | —

Setting 1
frequency |
\

ctual motor
speed

MC2

MC1

During the automatic switchover, A: 10-29 MC switchover interlocking time; B: 10-30 starting waiting time; C: 10-09
restarting free operation time; D: 10-10 restarting elevating time.

Note: 1. When the motor runs at 50Hz (or 60Hz), the commercial power supply will offer a more efficient operation than the inverter
will. Moreover, during the inverter maintenance/inspection period, the commercial power supply circuit should be installed to
prevent the motor from being stopped for too long.

2.To prevent the inverter from setting off the overcurrent alarm when changing between the inverter operation and the com-
mercial power supply operation, the interlock measure has to be taken. Once the motor stops, it will be activated via the invert-
er. Switchover and interlock can be carried out through the inverter and a complicated commercial power supply if commercial
power supply switchover sequence function that can send out the signal for electromagnetic contactor actions is used.

3. This function is only valid under the V/F mode; i.e., it is effective when 00-21=0.
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5.11.12 Power failure stopfunction

5. Parameter Description

e When the inverter power comes to a sudden failure, regenerative power can maintain the inverter output to decelera-

tion stop.
Parameter Name L Setting Range Content
Value
0 Power failure time deceleration-to-stopfunction disabled.
1 No undervoltage avoidance (Ifan undervoltage or power
failureoccurs, the motordecelerates to a stop.)
No undervoltage avoidance (If an undervoltage or power
9 failure occurs, the mator decelerates to a stop. Motor
10-33 Power failure stop 0 re-accelerates if the power restores during the deceleration
P273 selection to stop.)
1 Undervoltage avoidance (If an undervoltage or power failure
occurs, the motor decelerates to a stop.)
Undervoltage avoidance (If an undervoltage or power failure
12 occurs, the motor decelerates to a stop. Motorre-acceler-
ates if the power restores during the deceleration to stop.)
Normally, the motor runs at the initial value as it is.
10-34 Subtracte'd frequency at 3.00Hz 0~20.00Hz However,adjust to suit the size of the load specification (mo-
P274 deceleration start S
ment of inertia, torque).
When output frequency=10-35(P.275), The motor deceler-
ates from the "output frequency - 10-34(P.274)"; When
0~120.00Hz .
10-35 Subtraction starting output frequency<10-35(P.275), deceleration from output
P275 frequency 50.00Hz frequency
The motor decelerates from the “output frequency - 10-34
99999 "
(P274)
10-36 Ppwer—faHure deceleration 5 00s 0~360.005/0~3600.005 Set the time from the deceleration start to the 10-38(P.278)
P276 time 1 set frequency.
. . Set the deceleration time for the frequency range starting at
10-37 Power-failure deceleration | ggqqq 0~360.00s/0~3600.00s | , o 20 (P278) and downward.
P277 time 2
99999 Same as 10-36 (P.276)

i . . Set the frequency at which the slope during deceleration
1038 | Power failure deceleration | g o, 0-650.00Hz switches from the 10-36 (P276) setting to the 10-37 (P277)
P278 time switchover frequency .

setting.
10-39 UV avoidance voltage gain | 100.0% 0-200.0% AdJust_the response level for undervoltage avoidance
P279 operation.

Power failure stop function

When 10-33 is set to 1 or 11, (and 10-09=99999), the inverter decelerates to a stop at a power failure; When 10-33is
set to2 or 12, the inverter decelerates to a stop at a power failure. During deceleration after power comes back ON,
the inverter accelerates again.

Set 10-34 according to the value of load inertia. If load inertia is larger, then 10-34 should be set to a smaller value to
produce enough regenerative power, usually 3.00Hz is enough.

The motor decelerates for the time set to 10-36.(The deceleration time setting is the timeit takes for the motor to
stop from 01-09 Acceleration/deceleration reference frequency.)

10-38 is the switch frequency between powerfailure deceleration time 1 and powerfailure deceleration time 2;If10-

37 is not set, the motor still decelerates for the time set to 10-36.
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5. Parameter Description

10-39 is the UV avoidance voltage gain when 10-33=11 or 12; if 10-33=11 or 12, 10-39 is invalid.

| When power is restored during
== deceleration at occurrence of

| — ot
. SRp—— 1 power failure [ 113 .
F— e of gt Reliry 1=
" f Povwar
i ce supply —
. pemisn
™, / Ohutput
= o
R cstess ey \\\
* Time * Toma

Undervoltage avoidance function(10-33=11,12):

When setting 10-33=11 or 12, frequency is decreased to prevent an undervoltage from occurring duringdeceleration
at occurrence of power failure.

Adjust the downward frequency slope and the response level via 10-39 UV avoidance voltage gain. Setting a lar
gevalue improves the response to the bus voltage. But when load inertia is larger, regenerative power is also larger,
please set a smaller value to 10-39.

Note: Power failure time deceleration-to-stopfunction is only applicable for V/F control mode.

5.11.13 VF complete separation
¢ \oltage given mode, voltage acceleration/deceleration time and voltage deceleration mode in VF complete separation.

Parameter Name LD Setting Range Content
Value

X 0 Given by digital 10-41(P701).
10-40 VF separated voltage source 0 -
F700 1 Given by analog or DIH pulse.
10-41 . 380/440V 0-440V° | 440V voltage 50Hz (when 00-24=1) / 60Hz (when 00-24=0)

VF separated voltage digital .

P701 220V 0-220V | 220V voltage system setting
10-42 V.F separated voltage Acc 0.0s 0~1000.0s Time for voltage accelerating from 0 to motor rated voltage.
P702 time
10-43 \/_Fseparated voltage Dec 0.0s 0~1000.0s Time for voltage decelerating from motor rated voltage to 0.
P703 time

} ) 0 Frequency/voltage independentlydecreases to 0.
10-44 VF separated Stop selection 0
P704 1 After the voltage decreases to 0, frequency decreases.

VF complete separation

224

Parameter 10-40~10-44 are valid only when 01-12=14.VF complete separation is applicable to induction heating,
inverse power supply and torque motor control.

The voltage source for V/F complete separation is set in the same way as the frequency source, it can be set by
digital or external analog terminal or DIH terminal.

Frequency acceleration time of V/F complete separationindicates the time accelerates from 0 to base frequency (01-
06).Frequency deceleration timeindicates the time decelerates from base frequency to0 (01-07); voltage acceleration
time of VF complete separationindicates the time accelerates from 0 to the rated motor voltage. t1 (10-42). Voltage
deceleration time of VF complete separation indicates the time decelerates from the rated motor voltage to0. t2 (10-
43).
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Output A
frequency

Set frequency F---
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|
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I I
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—
< > Actual frequency
! | deceleration time

5. Parameter Description

Output A
voltage

Target voltage +—-—

Time t

T »

! Actual voltage

| deceleration time
Set voltage

| deceleration time
i

Actual voltage |

Rated motor voltage F ——--~ —TT
|
|
|
1
[l
1
1
1
1
1
i
i
i
i
|
i
. I
acceleration time| ! !
|
Set voltage HLH !
acceleration time! i i

Using 10-41 to set digital voltage, the setting value of voltage cannot be over the motor rated voltage.

When the setting voltage acceleration time is less than frequency acceleration time or voltage deceleration time
is more thanfrequency deceleration time, voltage stall or current stall may occur during acceleration/ deceleration,
which leads to alarm. So it is suggested that 10-42 > 01-06 and 10-43 < 01-07.

5.11.14 Regeneration and avoidance function

e \When the inverter load inertia is larger, PN voltage will increase affected by regenerative power during deceleration or
other process, and OV alarm occurs. This function can keep PN voltage on the fixed level and prevent PN level from
increasing to OV level via adjusting the inverter output frequency and voltage.

Parameter Name yaciony S0 Content
Value Range
0 Regeneration avoidance function is invalid.
' Regeneration avoidance function is always valid.(Automatic mode, auto-
matic calculation for Acc/Dec speed of action)
Regeneration and Regeneration avoidance function is valid only during a constant speed
10-45 avc?idance oneration 0 2 operation(Automatic mode, automatic calculation for Acc/Dec speed of
P267 . P action)
selection
" Regeneration and avoidance function is effective in running (Manual
mode, Acc/Dec speed of action is set by 10-49(P271) and 10-50(P.272))
12 Regeneration and avoidance function only in constant speed (Manual
mode, Acc/Dec speed of action is set by 10-49(P.271) and 10-50(P272))
1046 Regeneration and 380V 155~400V 220V types
P2E8 avoidance DC bus
' voltage level 760V 310~800V 440V types
1047 DC bus voltage 0 Disables regeneration avoidance due to bus voltage change rate.
P269 detection sensitivity 0 1.5 Set the sensitivity to detect the bus voltage change rate. Larger number,
at deceleration higher sensitivity.
1048 Reg'eneration and 0~10.00Hz gséizhaenggn;zxztliuoenof frequency which rises at activation of regeneration
P270 avoidance frequency 6.00Hz :
compensation value 99999 Frequency limit invalid.
10-49 Regeneration avoid- 0-400.0%/ | Setrange and 10-45 (P. 267) set point, 10-45 (P. 267) > 10, set the range of
P271 ance voltage gainco- | 100.0% 0-400% | 0~40.00%,10-45 (P. 267) < 10, set the range of 0 ~ 400.0%.
efficient Avoid actions should response speed adjusting regeneration.Increase the
10.50 Regeneration avoid- 0-400.0%/ set point, will improve the response of busbar voltage change.The output
- i 9 ~aUUU o frequency is likely to be unstable.Even reduce 10-49 set point (P. 271), or
P272 ance frequency gain 100.0% 0-40.0%

coefficient

failing to reduce vibration, please reduce 10-50 set point (P. 272).
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5. Parameter Description

Regeneration and avoidance function

* Function of regeneration and avoidance: When the regenerative status is serious, the DC bus voltage rises and an
overvoltage alarm OV may occur. The function is to improve the output frequency of inverter and decrease the DC
bus voltage for avoiding alarm OV when overvoltage happens (as the following shows).

(R Ty e CHIT e [ﬁﬁ-ﬁiﬁ?’f&u-- BNCRIBNCE OPErABON FLOGOIMTANGN I GEIANGED pH 0N
|ecample for acceleration wxamphs for corsiant spead :} eRAmE for decalarataon
g Tp- &= lipzes |
. [ir. o8 - g [IFs
* "rnL i %:«' | | ‘\"'——’/\\.\_\_\_ 2':.. -\\“-._.f'\-\_ 2o
e = g 5o & 5 = .
J - B = o & L [l - —
H i a | L = - Tirna
Tims T Time w = E H«.‘_ b
I * . o Pt -
P == | R SR & ¥ R e :“&.H
P L é :.: — - & g Li # oy,
A sy S & |  Duwing reganaration .
e - 4 AreicAncs funchion oparation :
T —— Tama L o Durineg regeneration Tirne
avmdance funcion operation Time awdidance funclion operaion

5.11.15 Overexcitation deceleration function

e Qverexcitation decelerationincreases the flux during deceleration to increase the motor loss, so that deceleration time
can be decreased without a braking resistor.

Parameter Name D] Setting Range Content
Value
10-51 o . 0 Overexcitation deceleration is invalid.
Overexcitation deceleration 0 — —
P264 1 Overexcitation deceleration is valid.
10-52 When the output current is above the setting level in
P65 Overexcitation current level 150.0% 0~200.0% overexcitation deceleration, overexcitation gain will auto-
' decrease.
10-53 _ .
P265 Overexcitation gain 1.10 1.00~1.40

Overexcitation deceleration function

* QOverexcitation deceleration(10-51=1)

Overexcitation control can suppress the increasing of DC bus voltage. The larger overexcitation gain is, the stronger
suppressing effect is.

When the voltage stall occurs in overexcitation deceleration, it is necessary to prolong the deceleration time or
increase the overexcitation gain10-53.

When the current stall occurs in overexcitation deceleration, it is necessary to prolong the deceleration time or
decrease the overexcitation gain 10-53.

Note: 1. As regenerative energy is mainly dissipated as heat in the motor, the motor temperature will rise if overexcitation deceleration
is applied frequently.

2. When a run command is entered during overexcitation deceleration, overexcitation operation is cancelled and the drive will
reaccelerate to the specified speed.

3. When PM motor is used, overexcitation deceleration function is invalid.
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5. Parameter Description

5.11.16 Short-circuit brakefunctionat PM motor start

¢ This parameter can be used in OLV/PM. For the setting of motor control mode, please refer to 00-21(P300) and
00-22(P370).

Parameter Name T Setting Range Content
Value
10-54 Short-circuit brake time at
P362 PM motor start 00s 0.0-60.0s

Parameter 10-54 sets the time for short-circuit brake operation at start. By shorting all three motor phases, it pro-
duces a braking torque in the motor and can be used to stop a coasting motor before starting it again.

Note: Short Circuit Braking cannot prevent a PM motor from being rotated by an external force. To prevent the load from rotating the
motor, use DC Injection.

5.11.17 Built-in PLC
e Setting of the parameters for the built-in PLC functions

Parameter Name F‘a;ctory Setting Range Content
alue
0 PLC Function invalid
1055 1 PLC Function effective, PLC RUN Signals from external
P780 PLC Action choice 0 terminal input or 10-56 (P. 780).
2 PLC Function invalid, PLC RUN signal from the external
terminal input signal.
10-56 0 No effect
P781 PLC RUN/STOP control 0
: 1 PLC RUN
0 Invalid
1057 Tpce 0
P782 rogram erase . Erase the PLC program, after the success of the erasure
parameter value is 0
10-58 PLC Monitor choosing . .
P783 component 0 0~326 PLC Component monitoring type selection
1P07§2 \F;;l(ijgomponent monitoring Read Read PLC Component state monitoring

Built-in PLC

In external input terminals DI4, DI5, DI6, and DI1, DI2, DI7, DI8, DI9, DI3, DIH and external expansion board DXF
EXT-8RODXF-EXT-8RO or DXF-EXT-6DI2RODXFEXT-6DI2RO option in the input terminal of a terminal set its corre-
sponding function to PLC_ON_STOP corresponding parameter value is 60 which can control the RUN signal of PLC.
About the external input terminal and expand the use of digital input terminals, refer to 5.4.

P 780 = 1 PLC running state

P.781 External PLC_ON_STOP signal PLC state
0 0 STOP
1 0 RUN
0 1 RUN
1 1 RUN
P780 = 2 PLC running state
External PLC_ON_STOP signal PLC state
0 STOP
1 RUN
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5. Parameter Description

P 783 choose monitor PLC element types, P 784 has a value of the current state monitor PLC component, as
shown in the table.

P.783 P.784 P.783 P.784
1 X0~X17 (Name of octal) 20 TO~T7 (place)
2 X20~X25 (Name of octal) 21 C0~C7 (place)
3 Y0~Y17 (Name of octal) 22 M8000~M8015
4 Y20~Y23 (Name of octal) 23 M8016~M8031
5 M0~M15 24 M8032~M8047
6 M16~M31 25 M8048~M8063
7 M32~M47 26 M8064~M8079
8 M48~M63 27~52 keep
M64~M79 53~60 T0~T7 Set value (word)
10 M80~M395 61~68 keep
11 M96~M111 69~76 C0~C7 Set value
12 M112~M127 77~84 keep
13 M128~M143 85~92 T0~T7 Set value (word)
14 M144~M159 93~100 keep
15 M160~M175 101~108 C0~C7 Set value (word)
16 M176~M191 109~116 keep
17 M192~M207 117~164 D0~D47
18 M208~M223 165~326 DB000~D8161
19 M224~M239
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5.12 Speed and torque control parameter group 11

5. Parameter Description

Parameter . Factory User
i Number it S B Value settings
11-00 P320 1Speed control proportion coefficient 0-2000.0 100
11-01 P321 Speed control integral time 1 0~20.00s 0.30s
11-02 P322 Pl coefficient switching frequency 1 | 0~11-05 (P.325)Hz 5.00Hz
1103 P323 Speed control proportion coefficient 0-2000.0 100
11-04 P324 Speed control integral time 2 0~20.00s 0.30s
11-05 P325 Pl coefficient switching frequency 2 | 11-02 (P.322)~650.00Hz 10.00
1106 P326 C.u.rrent control proportion coef- 0-20 0
ficient
0: SPM
11-07 P327 PM motor types 0
1:1PM
it it i 0: Pull'in.
11-08 P328 Pl\fl initial motor position detection : 0
selection 1: High frequency pulse
11-09 P329 PM motor acceleration id 0~200% 80%
11-10 P330 PM motor constant speed id 0~200% 0%
1-11 P33 EM motor estimatedrotation speed 0-1000ms ms
filter time
11-12 P401 Torque reference -400.0~400.0% 0.0%
11-13 P402 Speed limit -120%~120% 0%
11-14 P403 Speed limit bias 0~120% 10%
11-15 P404 Torque filter time 0~1000ms Oms
0: Given by the 11-12 (P.401).
11-16 P405 Torque setting source 1: Given by the analog or pulse input. 0
2: Given by the communication mode.
0:The speed is limited according to 11-13
) o (P402) and 11-14 (P403)
1117 P406 Selection of speed limit 0
1: Frequency reference sourceit is decided
according to00-16 (P.79))
L o 0: Unidirectional speed limit bias is invalid.
11-18 P407 Unidirectional speed limit bias — . 1
1: Unidirectional speed limit bias is valid.
11-19 P408 Forward motor torque limit 0~400.0% 200.0%
11-20 P409 Reverse regenerative torque limit 0~400.0% 200.0%
11-21 P410 Reverse motor torque limit 0~400.0% 200.0%
11-22 P41 Forward regenerative torque limit 0~400.0% 200.0%
11-23 P412 Zero velocity ratio 0~2000.0 100.0
11-24 P413 Zero speed integration time 0~20.00s 0.30s
11-25 P414 Zero speed switching frequency 0~650.00Hz 5.00Hz
Th d d control 0-2000
11-30 P371 e second motor speed contro 100
proportion coefficient 1 99999
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5. Parameter Description

Parameter . Factory User
gy Number it e g Value settings
0~20.00s
11-31 P37 The second motor Speed control 0.30s
integral time 1 99999
Th d Pl coeffic 0~11-35 (P.376)Hz
11-32 P373 & second motor Pl coefticient 5.00Hz
switchingfrequency 1
99999
Th d d control 0-2000
133 p374 e second motor speed contro 100
proportion coefficient 2
99999
0~20.00s
1134 P375 _The second motor Speed control 0.30s
integral time 2 99999
T d Pl cosfiici 11-32 (P.373)~650.00Hz
11-35 P376 & secon motor Pl coefficient 10.00Hz
switching frequency 2
99999
0~20
11-36 P377 The second motor current control 0
proportion coefficient 99999
0: SPM
11-37 P378 The second PM motor types 1: IPM 0
99999
0: Pull'in.
The second PM initial motor position | , ;.
11-38 P379 detection selection 1: High frequency pulse 0
99999
; 0~200%
11-39 P380 The second PM motor acceleration ° 80%
id 99999
0~200%
11-40 P38 The second PM motor constant 0 0%
speed id 99999
i 0~1000ms
1141 P38? The second PM motor estimated oms
rotation speed filter time 99999
At ) 0: manual operation
11-42 P365 PM motor speed estimation ob p 0
server source of Pl parameters 1- automatic calculation
11-43 P366 PM motor speed estimation 0-65000 10
observer Kp
11-44 P367 PM motor gpeed estimation 0-65000 376
observer Ki
PM Zero speed motor current loop
11-45 P383 bandwidth coefficient 0~100 40
11-46 p3g4 PM I\_/Iqtor current loop bandwidth 0-100 m
coefficient at low speed
11-47 P3g5 PM Mqtor current loop bandwidth 0-100 m
coefficient at a high speed
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5.12.1 Control parameter
e Speed loop Pl parameters vary with running frequencies of the inverter.

5. Parameter Description

Parameter Name T Setting Range Content
Value
11-00 Speed control proportion
P320 | coefficient 1 100.0 0-20000
11-01 . .
P371 Speed control integral time 1 0.30s 0~20.00s
11-02 Pl coefficient switching
P322 frequency 1 5.00Hz 0~11-05(P325Hz | ---
11-03 Speed control proportion
P323 | coefficient 2 100.0 0-2000.0
11-04 Speed control integral time 2 0.30s 0~20.00s
P324 P g ' '
11-05 PI coefficient switching 5 00Hz 11-02 (P.322)~
P325 frequency 2 : 650.00Hz
11-06 Current control proportion This parameter decides the response characteristics of IM
- 0 0~20
P326 coefficient motor torque control.
11-23 . .
P412 Zero velocity ratio 100.0 0~2000.0
11-24 7 . L
P413 ero speed integration time 0.30s 0~20.00s
11-25 Zero speed switching 500Hz | 0-650.00Hz
P414 frequency

Control parameter

11-00 and 11-01 are the Pl adjusting parameter when the running frequency is less than the switching frequency 1
(11-02). 11-03 and 11-04 are the Pl adjusting parameter when the running frequency is greater than the switching fre-
quency 2 (11-05). When the running frequency is between the switching frequency 1 and the switching frequency 2,

the two Pl parameters switch linearly. See the figure below:

Frequency

AP| parameters
%
320/P321 2% 2
P 5%, 0, %%
5085 Do Dx
2 %y,
2, 0% o
% &, 00
ENEAN NS
Lg,v %, @e,f@&
%s s~
¥y,
’323/P324
0 P322 P325

” command

11-00 or 11-03 is used to set the proportion gain of speed control.(Set the value slightly larger to better follow chang-
es on the speed reference and to reduce speed change due to external interference.)

11-01 or 11-04 is used to set the integral time of speed control.(Due to external interference-generated speed
change, set the value smaller to shorten the time spent on returning to the original speed.)

When 11-06 is set to 100%, the max output torque corresponding to the vector control is the motor rated torque.

Note:
generate vibration and noises.

1. Use 11-00 or 11-03 to increase the set value of speed control gain can elevate the effecting time. But a set value too high can

2. Reduce speed control integral coefficient 11-01 or 11-04 to shorten the time required to go back to the original speed. But if

the value is too small, overshoot can happen.
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5. Parameter Description

Adjuster parameter

When the setting value of 11-06 increases, the current adjuster response level improves. But when the setting value
is too large, the current loop shocks, and the electromagnetic noise becomes louder.

5.12.2 PM motor setting
e The parameters setting below can improve the VC and SVC control characteristic of PM motor.

Parameter Name Faciory Setting Range Content
Value
11-07 0 SPM
P37 PM motor types 0 1 .y
o . 0 Pull'in.
11-08 PM initial motor position 0
P328 detection selection .
1 High frequency pulse
1p13399 PM motor acceleration id 80% 0~200% PM motor acceleration id given, valid only when 00-21=6
1}313?1,8 PM motor constant speed id 0% 0~200% PM motor constant speed id given, valid only when 00-21=6
11-1 PM motor estimatedrotation ms 0-1000ms PM motor estimated rotation speed filter timecoefficient,
P331 speed filter time valid only when 00-21=6

PM motor control setting

11-08 is used to select how the rotor position is detected at PM motor start.In the mode of PM motor close-loop
vector control, the inverter performs a magnetic pole search the first time it starts the motor. After that, rotor posi-
tion is calculated from the PG encoder signal and saved until the inverter power is switched off.

When 11-08=0, detect the initial magnetic pole position of the rotor by using the pull-in method, at this point, the
motor cannot start with heavy duty, or it may fail to start.

When 11-08=1, detect the initial magnetic pole position of the rotor by using the high frequency pulse vibration
method, electromagnetic noise may be generated from the motor at start.

11-09 is the current for pulling in the pole when PM motor starts. 05-05(the motor rated current) is set to 100%,
setting the pull-in current during acceleration/deceleration, adjustments to this setting may help in the following situ-

ations:

Increase this setting when a large amount of starting torque is required.Lower this setting if there is excessive cur
rent during acceleration.

11-10 is used to make the directionof pole position of PM motor during operation more effective, the current for pull-
ing in, 05-05(the motor rated current) is set to 100%, set the d-axis current during operation at a constant speed.
Please make adjustment in the following situations:

Increase this setting when hunting occurs or the motor speed is unstable while running at a constant speed.|f there
is too much current when driving a normal load at a constant speed, then reduce this setting value.

11-11 is PM motor speed observerfilter time coefficient. Usually, it is not necessary to adjust.
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5.12.3 Torque control parameter

e Used to select the inverter speed control or torque control.

5. Parameter Description

Parameter Name F‘a;ctory Setting Range Content
alue

1P14'S12 Torque reference 00% | -400.0-400.0% | -400.0-400.0%
11-13 Soeed limi 8 o190 0
P02 peed limit 0.0% -120%~120% 0~120%
11-14 Soeed limit bi . . .
P403 peed limit bias 10% 0~120% 0~120%
11-15 T filter 1
P44 orque filter time Oms 0~1000ms 0~1000ms

0 Given by the11-12 (P.401).
1}314356 Torque setting source 0 1 Given by the analog or pulse input.

2 Given by the communication mode.
I 0 The speed is limited according to 11-13 (P402) and 11-14(P.403)
P406 Selection of speed limit 0 . Frequency reference source (it is decided according to 00-16

(P79))

11-18 Unidirectional speed limit 1 0 Unidirectional speed limit bias is invalid.
P407 bias 1 Unidirectional speed limit bias is valid.

Torque

control parameter

11-12is used to set the torque reference, the actual torque reference = 11-12*the motor rated torque;according to

the
P(W
T (NM) = (7)
motor rated torque method: a)(rad/s),
2nxP.307
S (rad/s)
P(W) is on the basis of05-01, w(rad/s)can be worked out according to the parameter 05-06: 60 .

Input value polarity
The direction of motor output torque depends on the polarity of the Torque reference and it has nothing to do with
Run command. The following sheet shows the relationship among Torque reference, Run command, motor run

direction and inverter run indication lamp.

Item

Torque reference

Run command

+

FWD REV

motor run direction Forward Reverse Has nothing to do with run command

Inverter run indication lamp

Has nothing to do with torque reference direction and motor run direction FWD light on REV light on

11-1bis the torque filter coefficient. When a bigger coefficient is set, the control will be stable, but the control
response will be worse. When the coefficient is too small, the response will be quick, but the control can be unsta-
ble. If the best setting value is unknown, you can adjust the setting value appropriately according to the level of
unstable control and response delay.

When 11-16=1, the torque is given by the analog or pulse input. The maximum value of analog and pulse setting
correspond to the motor rated torque. When 11-16=2, the torque is given by the communication mode. There are
two ways to set the torque by communication mode, one is changing the value of 11-12when 11-16 is set to 0, and
another is setting by the Modbuscommunication addressH100D when 11-16 is set to 2. When the Modbus commu-
nication address H100D is set to -10000~10000, it represents -100% ~100% of the motor rated torque.
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5. Parameter Description

Speed limit and speed limit bias of torque control

When 11-17=0, limit speed of torque control according to 11-13 and 11-14; When 11-17=1 , limit speed of torque
control according to frequency source, which is set by 00-16.

A bias can be added to the speed limit using parameter 11-14 and parameter 11-18 determines how the speed limit
bias is applied. The following sheet shows the setting relationship, and “frequency” in sheet refers to the frequency
reference set by frequency source which is set by 00-16.

Operating condition
Run command Forward Reverse Forward Reverse Forward Reverse Forward Reverse
Torque reference
Co + + - - + + - -
direction
Speed Limit
T + - + - + + -
Direction
Normal op_eration Forward Reverse Forward Reverse
direction
Normal speed limit 11-13 11-13 11-13 11-13
(11-18=0,11-17=0) +11-14 +11-14 +11-14 +11-14 1-14 1-14 1-14 1-14
Normal speed limit
(11-18=111-17=0) 11-13 11-13 11-13 11-13 11-14 11-14 11-14 11-14
Normal speed limit Frequency Frequency Frequency Frequency i i i )
(11-18=0,11-17=1) +11-14 +11-14 +11-14 +11-14 1-14 1-14 1-14 1-14
Normal speed limit
(11-18=111-17=1) Frequency | Frequency Frequency Frequency 11-14 11-14 11-14 11-14

5.12.4 Torque limit
e Set the torque limit values of the four quadrants via parameters.

Parameter Name Fs::::;v Setting Range Content
LLSS Forward motor torque limit 200.0% 0~400.0% Set the torque limit of the first quadrant.
1P14§g E;‘{frsg regenerative toraue | 544 gog 0-400.0% Set the torque limit of the second quadrant.
L1412[; Reverse motor torque limit 200.0% 0~400.0% Set the torque limit of the third quadrant.
1P141212 E(r)r:\i/tvard regenerative torque 200.0% 0~400.0% Set the torque limit of the fourth quadrant.

Fourquadrants torque limit function

11-19~11-22 are set to 100.0%, corresponding to vector control, the inverter max output torque is the motor rated

torque.
P(W
T(N.M)Zﬁ
The motor rated torque calculating method: w(rad/s), P(W) is on the basis of 05-01, w(rad/s) can be
2nt<P.30
n—7(rad/s)

worked out according to the parameter05-06 (P307): 60 )
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See the figure below for four quadrants torque limit:

REV run regenerative

positive torque reference

A

5. Parameter Description

FWD run motoring

Parameter: P.409 Parameter: P.408
Analog 14: Positive torque limit Analog 14: Positive torque limit
Analog 16: Positive/negative Analog 16: Positive/negative
torque limit torque limit
Analog 17: Regenerative torque limit
REV motor rotation quadrant2 | quadrant 1 » FWD motor rotation
quadrant 3 | quadrant 4
Parameter: P.411 o
Parameter: P.410 Analog 15: Negative torque limit
Analog 15 Nedative t limit Analog 16: Positive/negative
nalog 15: Negative torque limi '
Analog 16: Positive/negative————————— torque limit
L Analog 17: Regenerative torque
torque limit limit

REV run motoring

negative torque reference

FWD run regenerative

Among the torque limit set by parameter, the torque limit set by analog and the inverter output current limit set by
06-01, the minimum torque limit is valid.

5.12.5 The second motor control parameter
¢ Realize the second motor driving function via setting the second motor control parameter with digital input terminal.

Parameter Name Factory Value Setting Range Content
1130 The second motor speed 0~200~0
control proportion coef- 100
P371 -
ficient 1 99999
0~20.00s
11-31 The second motor Speed 0.30s
p372 control integral time 1 ’
99999
0~11-35 (P.376) Hz
11-32 The second motor PI coeffi- ! !
X o 5.00Hz
P373 cient switchingfrequency 1
99999
The second motor speed 0~2000
11-33 :
P374 control proportion coef- 100
' ficient 2 99999
0~20.00s
11-34 The second motor Speed 0.30s
P375 control integral time 2 :
99999
i 11-32 (P.373) ~650.00Hz
11-35 The second motor PI coeffi- 10.00Hz
P376 cient switching frequency 2 :
99999
The second motor current 0~20
11-36 :
p377 control proportion 0
' coefficient 99999

The second motor control parameter

When 00-22 = 99999 and RT signal is ON, the second motor control parameter 11-30~11-36 are valid. Forthe second
function parameter, please refer to Section 5.2.10.

Please refer to 05-22~05-38 for the second motor parameter.

For the parameter setting, please refer to 11-00~11-06 parameter function.
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5. Parameter Description

5.12.6 The second PM motor setting
¢ Realize the second PMmotor driving function via setting the second PMmotor control parameter with digital input ter

minal.
Parameter Name F;:::;v Setting Range Content
0 SPM
11-37 The second PM motor types 0 1 IPM
P378 yp
99999
0 Pull in.
11-38 The second PM initial motor position 0 : Hiah frequency pulse
P379 detection selection g g yP
99999 -
11-39 The second PM motor acceleration 0~200% 0~200%
) 80%
P.380 id 99999
11-40 The second PM motor constant 09 0~200% 0~200%
P.381 speed id ° 99999
11-41 The second PM motor estimated ro- oms 0~1000ms 0~1000ms
P382 tati filter ti
38 ation speed filter time 99999 ]

PM motor control parameter

When 00-22 = 99999, and RT signal is ON, second motor control parameter11-30~11-36are valid. For the second
function parameter, please refer to Section 5.2.10.

Please refer to 05-22~05-38 for the second motor parameter.

For the parameter setting, please refer to 11-07~11-11parameter function.

5.12.7 PM motor speed estimation observer parameters
e By setting the PM motor speed estimation observer parameters, it can improve the stability of the PM motor SVC

mode.
Parameter Name Tl Setting Range Content
Value
11-42 PM motor speed estimation observer 0 0: manual operation -
P.365 sourceof Pl parameters 1: automatic calculation .
11-43 PM motor speed estimation observer
P66 Kp 10 0~65000 -
11-44 PM motor speed esti
P367 mation observer Ki 376 0-65000 ’

PM motor SVC mode speed estimation observer parameters

Setting a PM motor SVC model (00-21 = 6), if the motor run abnormal, you can manually adjust 11-43, 11-44 , even-
tually making PM motor SVC mode stable operation.
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5. Parameter Description

5.12.8 PM Motor current loop controller parameters
e By setting PM current loop controller parameters, adjustable current loop responsiveness

Parameter Name Factory Setting Range Content
Value
11-45 PM Zero speed motor current
; " 40 0~100
P383 loop bandwidth coefficient
11-46 PM Motor current loop
bandwidth coefficient at low 40 0~100
P384
speed
1147 PM Motor current loop
bandwidth coefficient at a 40 0~100
P385 .
high speed

PM Motor current loop controller parameters
Current loop bandwidth between the zero speed and low speed, high speed switching and switching speed loop
controller parameters is consistent;

Accordance with the requirements of responsive adjustment in 11-45, 46, 11-11-47 the setting, the greater the cur-
rent loop response faster, but may be volatile, low electromagnetic noise lead to the motor.
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5. Parameter Description

5.13 Position control parameter 12

Parameter . Factory User
Group Number Name Setting Range Value settings
12-00 P420 Homing mode 0~2123 0
12-01 P421 The first high speed of Homing 0~650.00Hz 10.00Hz
12-02 P422 The second high speed of Homing 0~650.00Hz 2.00Hz
12-03 P423 The origin pulse offset -30000~30000 0
0: External pulse.
12-04 P424 Position instruction source 1: Relative position. 0
2: Absolute position.
12-05 P425 Position control proportion gain 0~65535 10
12-06 P426 Position control feed forward gain | 0~65535 0
1207 pa77 Position control feed forwardlow | o cecac o 100ms
pass filter time
12-08 p428 Externa_l p_ulse position control 0-650.00Hz 10.00Hz
speed limit
12-09 P429 Position reaching margin 0~65535 10
12-10 P430 Zero servo gain 0~100 5
12-11 P431 Single point positioning location 0~65535 0
12-12 P432 Frequency of single point locating 0~650.00Hz 0.00Hz
12-13 P433 Zero velocity threshold 0~650.00Hz 0.50Hz
12-14 P434 Position command response options | 0~2 0
12-20 P450 Number of turns position command?1 | -30000~30000 0
1921 P45 l1\lumber of pulses position command | 54505 49095 0
1222 P45) gumber of tums position command | 0545 35000 0
1223 P53 lz\lumber of pulses position command -30000~30000 0
1924 P54 gumber of turns position command -30000~30000 0
12-25 P45 gumber of pulses position command | 5505 49595 0
12-26 P456 ?umber of tumns position command | 0545 35000 0
1927 P57 l}umber of pulses position command -30000~30000 0
12-28 P58 gumber of turns position command -30000~30000 0
12-29 P59 Eumber of pulses position command | 555 29095 0
12-30 P60 gumber of tums position command | 0545 35000 0
12-31 Ty lglumber of pulses position command -30000~30000 0
12-32 P62 7Number of turns position command | 54555 29000 0
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5. Parameter Description

Group P;La"T;::r Name Setting Range F‘a;;:ltlt:;y sgt:i?lrgs
12-33 P63 7Number of pulses position command -30000~30000 0
12-34 paga gumber of turs position command | 5505 49090 0
12-35 PG5 lglumber of pulses position command | 54050 25900 0
12-36 P4G6 Qumber of turns position command -30000-30000 0
12-37 Pag7 Qumber of pulses position command -30000~30000 0
12-38 P68 g\léjmber of turs position command | 5545 49590 0
12-39 P4g9 l1\|61mber of pulses position command | 54050 25900 0
12-40 P470 1N1umber of turns position command -30000-30000 0
19-11 pa71 1N1umber of pulses position command -30000~30000 0
12-42 P47 g\lzumber of turs position command | 5545 49599 0
12-13 pa73 l1\|2umber of pulses position command | 54050 25900 0
12-44 P474 1N?tmeer of turns position command -30000-30000 0
12-45 PA75 1I\I?:meer of pulses position command -30000~30000 0
12-46 PAT6 g\lijmber of turs position command | 5555 49599 0
12-47 pa77 l1\IAtmeer of pulses position command | 54050 20900 0
12-48 P478 1N5umber of turns position command -30000-30000 0
12-49 P479 1I\IE:meer of pulses position command -30000~30000 0
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5. Parameter Description

5.13.1 Homing mode
e Set the Homing position of position control via Homing mode.

Parameter Name Factory Setting Range Content
Value
Homing mode setting:
v [y e |
0: Close Homing mode.
1: When the power is ON, Homing mode operates
automatically.
2: Set the terminal to SHOM function, homing function
starts.
0: After checking point, the motor decelerates to point.
12-00 . 1: After checking point, the motor decelerates to stop at
P420 Homing mode 0 0~2123 the forwarding direction.
0: When in Homing mode, return to search for Z-pulse.
1: No return when in Homing mode, forward run and
search for Z-pulse.
2: When in Homing mode, locate in searcher point or
/-pulse.
0: Forward run to home. Set ORGPas check point.
1: Reverse run to home. Set ORGPas check point.
2: Forward run and search for Z-pulse as check point.
3: Reverse run and search for Z-pulse as check point.
12-01 The first high speed of
P21 Homing 10.00Hz 0~650.00Hz | --
12-02 The second high speed
P17 of Homing 2.00Hz 0~650.00Hz | --
12-03 Home position shift
P173 oulse 0 -30000~30000 | --

Homing mode

Homing mode setting table(yrepresents setting is available, xrepresents setting is unavailable)

z 0 1 2 3
y
0 v v x X
1 v N x x
2 J v v v
Take u=2, x=0 as example, speed of Homing corresponded position sequence Diagram:
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5. Parameter Description

1. y=0, z=0 Speed
‘ § W Po;ition
o [ [ [
ORGP 3 H R
SHOM H .
2.y=0, z=1
Speed]
\ AW > Position
Zpulse E ﬂ ﬂ ﬂ 3
ORGP i H R
SHOM H
3.y=1, z=0
Speed
‘ i 3 j’\J > Position
me [ [1 (1,
ORGP % H R
SHOM ﬂ
4.y=1, z=1

» Position
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5. Parameter Description

5.y=2, z=0 Speed

> Position

6.y=2, z=1

> Position

\4

v

7 y=2, z=2

Speed

> Position

v

[%2)
T
o
<
]
v

8.y=2, z=3

> Position

v

Origin of pulse offset: according to the motor forward direction set origin pulse offset pulse number.
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5. Parameter Description

5.13.2 Position control parameter
e Realize high accuracy position control function via setting with PG vector control mode.

Parameter Name ol 0 Setting Range Content
Value
0 Position instruction source comes from external pulse.

Position instruction source comes from the parameter (rela-

12-04 L . 1 ) L
Position instruction source 0 tive position).
P424
2 Position instruction source comes from the parameter

(absolute position).

12-05 Position control proportion Increase setting can improve the response of position con-
; 10 0~65535
P425 gain trol, but may cause overshoot.
12-06 Position control feed forward Increase setting can improve the response of position con-
; 0 0~65535
P426 gain trol, but may cause overshoot.
12-07 Position control feed forward
P427 low pass filter time 100ms 0-85535ms
12-08 External pulse position
P428 control speed limit 10.00Hz 0-650.00Hz
12-09 " . .
P49 Position reaching margin 40 0~65535
12-13 .
Zero velocity threshold 0.50Hz 0~650.00Hz

P433
12-14 Position command response 0 0-2
P434 options

Position control function

When 12-04=0, position instruction is given by the pulse of A2/B2.(For the pulse given, please refer to 09-07
Encoder input mode 2)

When 12-04=1, 2, position instruction is given by 12-20~12-49, 1 stands for relative position, 2 stands for absolute
position. See the figure below:

20turns y

7 bt 20turns
10turns 10turns
Position control diagram
d e D > Kd
dt
12-07 12-06
Position Position
instruction | A + + F instruction t
—> 0 » Kp >
Electrical 12:05 12-08, speed
gear Position instruction

feedback

When position instruction source comes from the parameter, the position control speed limit is decided by multi-
speed instruction.

The difference between the motor actual position and position command is smaller than the setting value of the
position attained margin12-09(P429), which is regarded as position attained. If the function setting of multi-function
digital output terminal is 21, the multi-function digits will output signals.
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5. Parameter Description

Zero velocity threshold: when the motor speed is less than 12-13 (P 433), multi-function input terminal state (posi-

tion/speed switching action) is effective.

motor speed

Zero velocity
threshold

Switching action effectively
in the area

/

>
Position command response
Pr position mode, the position command response
The relative position 12-04 (P 424) = 1:
12-14(P.434)=0: 12-14(P.434)=1:
First command position First command position
(3000pulse) (3000pulse)
0 1000 3000 9000 0 1000 3000 6000
Second command position Second command position
(6000pulse) (6000pulse)
12-14(P.434)=2
First command position
(3000pulse)
0 1000 3000 7000
Second command position
(6000pulse)
Absolute position 12-04 (P. 424) = 2:
12-14(P.434)=0: 12-14(P.434)=1:
First command position First command position
(3000pulse) (3000pulse)
0 1000 3000 6000 0 1000 3000 6000

Second command position

(6000pulse)

Note: Please refer to 03-10~03-13 for function selection and purposes of the multi-function digital output terminal. For related wiring,

please refer to Section 3.3.

T

Second command position

(6000pulse)
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5.13.3 Zero servo

5. Parameter Description

e Adjusts the responsiveness of the zero servo position loop via setting zero servo gain.

Parameter Name Factory Setting Range Content
Value
12-10 .
P30 Zero servo gain 5 0~100 -

Zero servo

Parameter 12-10 adjusts the responsiveness of the zero servo position loop. Increase the value if the response is

too slow and the deviation from the zero
tions occur during zero servo operation.

position rises too high when load is applied. Decrease the value if vibra-

5.13.4 Single point positioning function
e Single point positioning belongs to the category of position control, but with the application of existing Pt, completely

independent Pr position mode.

Parameter Name Fszlt::;y Setting Range Content
12-11 Single point positioning N
P431 location 0 0-65535
12-12 Frequency of single point N
Pa32 locating 0.00Hz 0~650.00Hz

Single point positioning

Single point positioning is in speed control mode, through external terminal function embedded in a motor rotor
finally stopped to control the amount of the Angle of the position control function, function as shown in the figure

below:

Frequency ; ; :
I } }
RUN ! ! 1
I I I
I I I
I
e teeavick | LWV
} I
DI4=68 ‘ 1
I
I}
DO1=21 Time
Figure 1.1 single point positioning can make before operation
I
I
|
Frequency 1 -
I I
; } I
RUN ; -
| } }
PG feedback ! L ‘
I |
DI4=68 -
(.
DO1=21 r—‘ Time

Figure 1.2 single point positioning can ma
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5. Parameter Description

As shown in the above, the single point positioning function can be described as follows:

In closed loop speed mode, set the external terminals can function as the single point positioning make (example
03-03 (P 80) = 68), when DI4 terminal OFF, is pure speed mode, when DI4 terminal ON inverter from the current
operating frequency curve acceleration and deceleration, run to locate frequency parameters (12-12 set), located in the
frequency of operation, until the Z phase was detected, will switch to the value is set to 12-11 position control of the
target location (position control process not deceleration curve), the position control gain (12-05 (P 425)), arriving posi-
tion output terminal and position allowance (12-09 (P 429)) and Pt, Pr position mode share.

5.13.5 Position command
e Set the position command value in position control mode via parameter with the digital input terminal state.

Factory Setting

Parameter Name Content
Value Range
12-20 Number of turns : -
P450 position command 1 0 -30000~30000 || Terminal state Target position anpifgf
i REX |RH |RM |RL | Rotationturns+number of frequenc
G Mttt | o | oomamoo o
- P 0 0 |0 |0 |0
12-22 Number of turns " : :
Pa5? position command 2 0 -30000~30000 || 0O 1 0 0 PosTt?om 12-20 | 12-21 Speed 1
12-23 Number of pulses : 000030000 0 0 1 0 Position2 | 12-22 12-23 | Speed 2
P453 position command 2 0 0 0 1 Position3 | 12-24 | 12-25 | Speed 3
1P24§21 IF\)ISJSrEti);nr géyg}n;nd ; 0 -30000~30000 0 0 1 1 Positiond | 12-26 12-27 | Speed 4
- 0 1 0 1 Position5 | 12-28 | 12-29 | Speed b
12-25 Number of pulses .
pa55 position command 3 0 -30000~30000 || 0 1 1 0 Position6 | 12-30 | 12-31 | Speed 6
12-26 Number of turns . 3000030000 0 1 1 1 Position7 | 12-32 | 12-33 | Speed 7
P456 position command 4 1 0 0 0 Position8 | 12-34 | 12-35 | Speed 8
12-27 | Number of pulses 0 -30000~30000 | | ! 0 |0 1 | Positiond | 12-36 | 12-37 | Speed 9
P457 position command 4 —
Number of 1 0 1 0 Position10 | 12-38 | 12-39 | Speed 10
12-28 umber of turns
P458 | position command5 |  ° -30000~30000 | | 1 0 |1 1| Position11 | 12-40 | 12-41 | Speed 11
1 1 0 0 Position12 | 12-42 | 12-43 | Speed 12
1279 Number of pulses . 00000000 1 1 0 1 Position13 | 12-44 | 12-45 | Speed 13
P459 position command 5 1 1 1 0 Position14 | 12-46 | 12-47 | Speed 14
1 1 1 1 Position15 | 12-48 | 12-49 | Speed 15

12-30 Number of turns

P460 position command 6 0 -30000~30000

12-31 Number of pulses 0 -30000~30000

P461 position command 6

12-32 Number of turns

P462 position command 7 0 -30000~30000
12-33 Number of pulses 0 -30000~30000

P463 position command 7

12-34 Number of turns

P464 position command 8 0 -30000-30000

12-35 Number of pulses

P465 position command 8 0 -30000-30000

12-36 Number of turns

P.466 position command 9 0 -30000~30000

12-37 Number of pulses 0

P467 position command 9 -30000~30000
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5. Parameter Description

Parameter Name ity 2l Content
Value Range

12-38 Number of turns

P458 position command 0 -30000~30000
: 10

12-39 Number of pulses

P459 position command 0 -30000~30000
: 10

12-40 Number of turns

P470 position command 0 -30000~30000
: 1

12-41 Number of pulses

Pa71 position command 0 -30000~30000
: 1

19-42 Number of turns

Pa72 position command 0 -30000~30000
: 12

12-43 Number of pulses

Pa73 position command 0 -30000~30000
: 12

19-44 Number of turns

pa74 position command 0 -30000~30000
: 13

19-45 Number of pulses

pa75 position command 0 -30000~30000
: 13

12-46 Number of turns

P476 position command 0 -30000~30000
: 14

19-47 Number of pulses

Pa77 position command 0 -30000~30000
: 14

12-48 Number of turns

P478 position command 0 -30000~30000
: 15

12-49 Number of pulses

P479 position command 0 -30000~30000
: 15

Position command

When 12-04=1, 2, set terminal function to REX, RH, RM and RL, and the position command is decided by param-
eter and digital input terminal state.

The position control acceleration/deceleration time is set by 01-06 and 01-07.

The position command comes from the parameter position control, and the motor operation direction is decided
by position command and forward/reverse rotation command. The target position is related to parameter 09-02
Encoder input type1.

For example: set 09-01 to 1024, the encoder number of pulses 1 is 1024; Set 12-20 to 1,number of turns position
command1 is 1 turn; Set 12-21 to 1024, number of pulses position command1 is 1024,

If 09-02=1 or 2, encoder input type 1 is Phase A/B pulse input, the position command is: 1 turn + 1/4 turn.

If 09-02=3 or 4, encoder input type 1 is Phase A pulse input, Phase B is a direction input, position command is: 1
turn+1 turn.

Note: RL, RM, RH and REX here are the function names of “Multi-function digital input terminal” Please refer to 03-00~03-06 and

03-09 for function selection and purposes of the multi-function digital input terminal.For related wiring, please refer to Section
3.3.
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5. Parameter Description

5.14 Special adjustment parameter group 13

Parameter . Factory User
iy Number LT S Value settings
13-00 P89 Slip compensation coefficient 0~10 0
13-01 P246 Modulation coefficient 0.90~1.20 1.00
13-02 P85 Low frequency vibration inhibition 0-8 5

factor
High frequency vibration inhibition | XX00~XX15
13-03 P.286 factor 509
00XX ~15XX
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5. Parameter Description

5.14.1 Slip compensationV/F

e This parameter can be used to set compensation frequency and reduce the slip to close the setting speed when the
motor runs in the rated current to raise the speed control accuracy.

Parameter Name BECC Setting Range Content
Value
13-00 Slip compensation coef- 0 0-10 0: Slip compensation is forbidden.
P89 ficient 10: The compensation value is 3% of the target frequency.

Note: 1.This function is only valid under the V/F mode(00-21="0").
2. During slip compensation, the output frequency may be larger than the setting frequency.

5.14.2 Modulation coefficient
e |t is used to determine the ratio between the maximum output voltage and the input voltage.

Parameter Name qaCoD Setting Range Content
Value
13-01 . - . " " .
P45 Modulation coefficient 1.00 0.90~1.20 The maximum output voltage ="13-01"x the input voltage

Modulation coefficient

The users can use this parameter to obtain an output voltage that is higher than the input voltage.

But the output voltage waveform at this point will generate distortion and contain assorted harmonics. It may also
increase the motor torque harmonics and noises.

5.14.3 Vibration inhibition
¢ |nhibit the great vibration of inverter output current and motor rotation speed and the motor vibration.

Parameter Name Factory Setting Range Content
Value

13-02 Low frequency vibration 5 0-8 If motor vibration is generated at lower frequency, adjust the
P285 inhibition factor set value of 13-02.

High frequency vibration If motor vibration is generated at higher frequency, adjust
13-03 inhibition factor 509 XX00~XX15 the set value of 13-03. Gradually increase the set value by
P286 00XX~15XX the unit of 1.

13-03 two high and low two set the range of 0 ~ 15

Vibration inhibition factor

For the actual application, use the vibration-generating frequency that is lower or higher than half of the motor rated
frequency to determine whether the occurred vibration is a low-frequency vibration or a high-frequency vibration.
i.e:

If the rated frequency on the name plate of the motor is 50Hz,

And the vibration-generating frequency is lower than 25Hz, then this is a low-frequency vibration.

On the other hand, if the vibration-generating frequency is higher than 25Hz, then this is a high-frequency vibration.

Note: \When the motor load is light, current flow may happen at certain specific operation frequency. This situation may cause the
motor to vibrate slightly. The user can neglect it if this trivial vibration has no impact on the application.
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5. Parameter Description

5.15 Tension control parameter group 14

Parameter . Factory User
iy Number e Sy L Value settings
0: The tension control is invalid
1: Open-loop torque control mode(in the mode of close-loop
vector control)
14-00 P600 The tension control selection | 2: Close-loop speed control mode 0
3: Close-loop torque control mode (in the mode of close-loop
vector control)
4: Constant line speed control mode.
) 0: Wind-up
14-01 P601 The curling mode 0
1: Roll-down
Selection of i " 0: Active inverse material take-up is not allowed during
14-02 P602 e gchon ot Inverse take-up startup. 0
during roll-down . . .
1: Active inverse material take-up is allowed.
1403 P603 I\/Ie_chamcal transmission 0-300.00 100
ratio
0: The parameter 14-05 (P.605) setting.
14-04 P604 Tension setting source 1: The analog value or PULSE input setting. 0
2: Communication setting.
14-05 P605 Tension setting 0~30000N ON
14-06 P606 Maximum tension 0~30000N ON
14-07 P607 Zero-speed tension increase | 0~50.0% 0.0%
14-08 P608 Zero-speed threshold 0~30.00Hz 0.00Hz
14-09 P609 Tension taper 0~100.0% 0%
14-10 pg54 | 1aper compensation 0~10000mm Omm
correction
0: Calculation through line speed.
1: Calculation through thickness accumulation (the encoder
on side of the motor), the pulse signal is connected to the
Curling radius calculation A1/B1 on PG card.
14-11 P610 . ) : : 0
method selection 2: Calculation through thickness accumulation (the encoder
on the side of curling shaft), the pulse signal is connected
to the terminal DIH.
3: Analog value or pulse input.
0: It does not memorize the curling radius when turning off
. ) the power or stopping calculating the curling radius.
Curling radius memory control - - - -
14-12 P650 when calculation through 1: It memorizes previous calculation value when turning off 0
thickness accumulation the power or stopping calculating the curling radius,
it takes the memorized curling radius as initialvalue
whenre-turning on the power or beginning to calculate.
14-13 P611 Maximum curling radius 0~10000mm 500mm
14-14 P612 Winding shaftdiameter 0~10000mm 100mm
0: Initial curling radius is set by the parameter 14-16
14-15 P613 Initial curling radius source (P614)~14-18 (P616). 0
1: Initial curling radius is set by the analog value.
14-16 P614 Initial curling radius 1 1~10000mm 100mm
14-17 P615 Initial curling radius 2 1~10000mm 100mm
14-18 P616 Initial curling radius 3 1~10000mm 100mm
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5. Parameter Description

Group P;Tﬂ':‘;;:r Name Setting Range F;::S;y sel:tsifl;s
14-19 P617 Curling radius filtering time 0~1000ms Oms
14-20 P618 Current value of curling radius | 0~10000mm Omm
14-21 P619 Number of pulses each turn 1~60000 1
14-22 P620 Number of turns each layer 1~10000 1
) ) ) 0: The material thickness is set by the parameter 14-24
1423 PB21 gﬁl)itrigal thickness setting (P622)~14-27 (P625). 0
1: The material thickness is set by the analog value.
14-24 P622 Material thickness 0 0.01~100.00mm 0.01mm
14-25 P623 Material thickness 1 0.01~100.00mm 0.01mm
14-26 P624 Material thickness 2 0.01~100.00mm 0.01mm
14-27 P625 Material thickness 3 0.01~100.00mm 0.01mm
14-28 P626 Maximum thickness 0.01~100.00mm 1.00mm
0: No line speed input.
14-29 P627 Line speed inputsource 1: The analog value or pulse input 0
2: The communication setting.
1430 P628 | Maximum line speed 0.1-6500.0m/min megi.gm/
1431 | pgzg | Minimum ine speed for 0.1-6500.0m/min 200.0m/
14-32 P630 Actual line speed 0~6500.0m/min 0.0m/min
14-33 P63 mi:g:g;g?ilﬁ:r? irgleiﬁcient 0-65535 0
14-34 P634 Material density 0~60000kg/ m* Okg/ m®
14-35 P635 Material width 0~60000mm Omm
1436 | a3 | Heloncompensationcoet g gy oo 0.0%
0: Material supply interrupt auto detection is inactive.
10.37 PG37 Material supplyinterrupt auto 1: I\/Iaterial supply interrupt auto detection function 1 0
detection function 2: Material supply interrupt auto detection function 2
3: Material supply interrupt auto detection function 3
1438 PB38 ?ﬁggddetection minimum line 0.1~6500.0m/min 20%2m/
14-39 P639 Auto detection error range 0.1~100.0% 10.0%
1440 PG40 ﬁg‘g’ydetec“o” judgment | 44 g0 g 20s
14-41 P645 Pre-drive speed gain -50.0%~50.0% 0.0%
14-42 P646 Pre-drive torque increase -50.0%~50.0% 0.0%
14-43 P647 Pre-drive torque delay time 0~65535ms Oms
0: The line speed setting is invalid.
14-44 P656 Line speed setting source 1: The line speed is obtained by analog value or pulse input. 0
2: The line speed is obtained by communication mode.
14-45 P657 Line speed setting 0~6500.0m/min 0.0m/min
Tension closed-loop limite 0: amplitude limitingis based on the motor rated power
14-46 P658 . N — 0
amplitude of benchmark 1: amplitude limitingis based on system real-time line speed
1447 | P65 ;‘;:‘;l'ft’ﬂd'g closed-00p imite | 0 g%-100.0% 00%
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5. Parameter Description

5.15.1 Tension control mode selection
e Select the control method for tension control.

Parameter Name BEC Setting Range Content
Value
0 The tension control is invalid
' Open-loop torque control mode(in the mode of close-loop
vector control)
L%gg The tension control selection 0 2 Close-loop speed control mode
3 Close-loop torque control mode (in the mode of close-loop
vector control)
4 Constant line speed control mode
14-01 . 0 Wind-up
The curling mode 0
P01 1 Roll-down
0 Active inverse material take-up is not allowed during
14-02 Selection of inverse take-up 0 startup
P602 during roll-down o ) )
1 Active inverse material take-up is allowed
14-03 Mgchanlcal transmission 1.00 0~300.00 Mechanical transmission ratio
P603 ratio

Tension control mode

When 14-00=0, the tension control is inactive, and the inverter is used as general inverter.

When 14-00=1, the open-loop torque control mode is active. The inverter controls the constant tension through con-
trolling the motor output torque. No tension feedback is required. The speed encoder must be installed when the
inverter works in the mode of close-loop vector control.

When 14-00=2, the close-loop speed control mode is active. The controlling result is to make the tension (position)
feedback signal stable at the value given by PID.

Close loop means that the tension (position) detection feedback forms a close loop for adjustment. Speed control
mode means that the inverter realizes the control by adjusting the output frequency according to the feedback sig-
nal. This mode can work in any motor control mode, that is to say00-21 can be set to 0~4.

When 14-00=3, the close-loop torque control mode is active. The tension feedback close-loop adjustment is added
on the basis of open-loop tension control. The tension signal fed back by the tension detection device and the ten-
sion setting value constitute the PID close-loop adjustment which is used to adjust the inverter output Torque refer
ence. The control method of it works in the mode of close-loop vector control method, and the speed encoder must
be installed.

When 14-00=4, the constant line speed control method is active. It is a special application to realize constant line
speed control without PID adjustment, which is more stable than general close-loop control and applicable to the
filed requiring smooth operation rather than fast line speed adjustment. This mode can work in any motor control
mode, that is to say 00-21 can be set to 0~4.

14-01 is used to select the curling mode which can be combined with the switching terminal of wind-up and roll-
down. If the switching terminal of wind-up and roll-down is inactive, the set of actual curling mode is the same with
the function mode. If it is valid, the set of the actual curling mode is the same with the switching terminal of wind-
up and roll-down.

14-02 is used to select whether support active take-up of material through inverse running of motor. If “not
allowed” is selected, during the roll-down control, the inverter can only output torque when material is running for
ward. During the roll-down, the frequency for inverse take-up can be limited by setting the upper limit frequency.

14-03 is the mechanical transmission ratio. Mechanical transmission ratio=motor rotation speed/winding shaft rota-
tion speed, the mechanical transmission ratio must be correctly set during the tension control.
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5. Parameter Description

5.15.2 Tension setting

e The parameters in this part are only applicable in open—loop torque mode. Close—loop speed mode is set by PID set-
ting source.

Parameter Name BECC Setting Range Content
Value

0 The parameter 14-05 (P.605) setting

L%gj Tension setting source 0 1 The analog value or PULSE input setting
2 Communication setting

14-05 . .

P05 Tension setting ON 0~30000N

14-06 : )

P06 Maximum tension ON 0~30000N

14-07 Zero-speed tension increase 0.0% 0~50.0%

P07 0-Spi lon incr .U ~oU.U7%

14-08

P08 Zero-speed threshold 0.00Hz 0~30.00Hz

14-09 . 0 0

P60 Tension taper 0.0% 0~100.0%

14-10 Taper compensation

P654 correction Omm 0~10000mm

Tension setting

The parameters in this part are only applicable in open—loop torque mode.
When 14-04=0, the tension is set by the parameter14-05.

When 14-04=1, the tension is set by the analog value or pulse input terminal. If set the tension through this mode,
the maximum tension 14-06 must be set. In general, the maximum value set by analog value and set in maximum
pulse both correspond to the maximum tension. The pulse can be set by terminal DIH.

When 14-04=2, the tension is set by communication. If perform the control with upstream equipment, the tension
can be set by communication. There are two ways to realize communication setting of tension: 1) Change value of
14-05, then 14-04 shall be set to 0; 2) Set the tension through Modbuscommunication address H100C, 14-04 shall
be set to 2 and the Modbuscommunication address H100Cshall be set from 0 to 30000.

14-07is the zero-speed tension increase. It is used to set the tension of the system when it is at zero-speed. It is
mainly for overcoming static friction when startup or keep certain tension when the system is at zero-speed. If the
control tension is small and it is hard to start, it is allowed to properly increase the setting value of the parameter.

14-08is the zero-speed threshold. When the running speed of the inverter is below the set speed of the parameter,
it is considered that the inverter is under zero-speed operation status.

14-09is the tension taper. The parameter is only used for wind-up control. For the wind-up control, sometimes, it is
needed to reduce the tension while increasing the curling radius to ensure a good curling of the material.

Formula of tension taper: F=F0* {1 - K*I:l - (DO+D1) / (D+D1):|}

Wherein, F is the actual tension, FO is the setting tension, DO is the diameter of winding shaft, D is the actual curl-
ing radius, D1 is the taper compensation correction of 14-10 set tension, and K is the tension taper.

14-10is the taper compensation correction of tension which can relay the reduction curvature of tension.
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5. Parameter Description

5.15.3 Curling radius calculation

e The output torque is controlled by curling radius in open—loop torque mode.The output frequency corresponded to line
speed is gained by curling radius in close—-loop speed mode.

Parameter Name T Setting Range Content
Value
0 Calculation through line speed.
1 Calculation through thickness accumulation (the encoder on side of the
14-11 Curling radius calcula- 0 motor), the pulse signal is connected to the A1/B1 on PG card.
P610 | tion method selection 5 Calculation through thickness accumulation (the encoder on the side of
curling shaft), the pulse signal is connected to the terminal DIH.
3 Analog value or pulse input.
Curling radius memory
14-12 control when calcula- 0 0 It does not memorize the curling radius when turning off the power or
P650 tion through thickness stopping calculating the curling radius.
accumulation
Curling radius memory It memorizes previous calculation value when turning off the power or
14-12 control when calcula- 0 1 stopping calculating the curling radius, it takes the memorized curl-
P650 tion through thickness ing radius as initialvalue whenre-turning on the power or beginning to
accumulation calculate.
14-13 Maximum curling
PE11 radius 500mm 1~10000mm
14-14 . )
PB12 Winding shaft diameter | 100mm 1~10000mm
1415 Initial curling radius 0 Initial curling radius is set by the parameter 14-16 (P614)~14-18 (P.616)
P613 sourcelnitial curling 0 -~ ] T
- radius source 1 Initial curling radius is set by the analog value.
1416 | | itial curling radius? | 100mm | 1~10000mm |
P614
W17 | nitial curling radius 2 | 100mm | 1-10000mm | —
P615 g
14-18 " . .
Initial curling radius 3 100mm 1~10000mm
P616
14-19 Curling radius filtering
P617 time Oms 0~1000ms
14-20 Current value of curling
P618 radius Omm 0~10000mm
14-21 Number of pulses each
P619 turn ! 1-60000
14-22 Number of turns each
P620 layer ! 1~10000
14-23 | Material thickness set- 0 0 The material thickness is set by the parameter 14-24 (P622)~14-27 (P625)
P621 ting source 1 The material thickness is set by the analog value.
14-24 A
Material thickness0 0.0lmm | 0.01~100.00mm | ---
P622
14-25 -
Material thickness1 0.0lmm | 0.01~100.00mm | ---
P623
14-26 R
Material thickness2 0.00mm | 0.01~100.00mm | ---
P624
14-27 -
Material thickness3 0.01mm | 0.01~100.00mm | ---
P625
14-28 . .
Maximum thickness 1.00mm | 0.01~100.00mm | ---
P626
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Curling radius calculation

In every tension control method, the curling radius is needed to be calculated. The curling radius can be acquired
through the curling radius calculation module built in the inverter or through the external curling radius sensor.

14-11=0, the calculation through line speed: the curling radius is calculated by the system current line speed and the
inverter output frequency. The equation is as follows: D=(ixV)/(mxn)
Wherein D is the curling radius, iis the mechanical transmission ratio, V is the line speed, n is the motor speed.

When the system operation speed is slow, the line speed of material and the output frequency of the inverter will
be low. Then a little detection error will cause a big error in the curling radius calculation, so that a lowest line speed
14-31 must be set. When the line speed of material is lower than 14-31, the curling radius is stopped to calculate
and the current value of curling radius remains unchanged. The value should be set below the normal working line
speed.

14-11=1, the calculation of thickness accumulation: the curling radius is worked out through the encoder on the
motor side and the gear feedback. In this condition, connect the pulse signal to A1/B1 on PG card and set the
encoder input mode setup (09-02), the mechanical transmission ratio (14-03), the number of pulses per revolution of
the encoder (09-01), the number of turns each layer (14-22) and the material thickness (14-24).

14-11=2, the calculation through thickness accumulation: the curling radius is worked out through the encoder on
the winding shaft. In this condition, connect the pulse signal to the terminal DIH of the inverter and calculate the
curling radius through the number of pulses each turn (14-21), the number of turns each layer (14-22) and the mate-
rial thickness 0 (14-24).

14-11=3, when testing the curling radius with curling radius test sensor, the input channel of curling radius sensor
can be the analog value or the pulse input.

14-13 is used to set the maximum curling radius. When 14-11=3, the parameter must be set and the maximum of
the analog value or pulse signal corresponds to the set value of the parameter 14-13.

14-14 is used to set the winding shaft diameter. The curling radius calculated by the curling radius calculation mod-
ule of the inverter is limited by 14-13 and 14-14.

14-15 is used to select the input channel of initial curling radius.

1. When 14-15=0, the initial curling radius is set by the parameter 14-16~14-18. The initial value of curling radius can
be determined through two multi-function digital input terminals, the selection of initial curling radius is as follows:

Digital input terminal 1 Digital input terminal 2 Initial curling radius source
0 0 14-14
0 1 14-16
1 0 14-17
1 1 14-18

2. When 14-15=1, the initial curling radius is determined by the analog value. When the initial curling radius does not
count from the hollow curling radius, the initial curling radius can be selected by the digital input terminal. For wind-
up control, the system default initial curling radius is the diameter of winding shaft (14-14). For roll-down control, the
system default initial curling radius is the maximum curling radius (14-13).

14-19 is used to set the curling radius filtering coefficient to avoid fast change of curling radius calculation (or input)
result.

14-20is used to display the current curling radius in real time. It is able to know the current actual curling radius
through the parameter.

Only when 14-11=1 or 14-11=2, the parameters 14-21~14-28 are related to the parameter.
1. 14-21represents pulse number when winding shaft turns a round. It needs to be set when 14-11=2.
2. 14-22shows the rounds of winding shaft turning after the material wraps one layer. It is used for wire.

3. When the material thickness is analog input (14-23=1), the maximum analog input corresponds to the set value of
14-28.

4. When 14-23 =0, the system default material thickness is determined by the parameter 14-24. The different mate-
rial thickness source can also be selected by the combination of digital input terminals and 14-24~14-27, the selec-
tion relationship is as follows:
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Digital input terminal 1 Digital input terminal 2 Initial thickness source
0 0 14-24
0 1 14-25
1 0 14-26
1 1 14-27

5.15.4 Line speed input

If the curling radius source selects line speed calculation or tension control mode as the close-loop speed control, it is
required to obtain correct line speed signal.

Parameter Name BECO Setting Range Content
Value
0 No line speed input.
1;:32279 Line speed inputsource 0 1 The analog value or pulse input
2 The communication setting.
14-30 . . 1000.0 . : .
PE28 Maximum line speed m/min 0.1~6500.0m/min | Maximum line speed
14-31 Minimum line speed for 200.0 . . . .
P29 calculation R, m/min 0.1~6500.0m/min | Minimum line speed for calculation R
14-32 . 0.0 . .
P630 Actual line speed m/min 0~6500.0m/min Actual line speed

Line speed input

If the curling radius source selects line speed calculation or tension control mode as the close-loop speed control,

it is required to obtain correct line speed signal. In general, the convenient way for obtaining line speed is through
analog output of operation frequency of traction (constant speed) inverter. The operation frequency of traction invert-
er corresponds with the line speed in linear. It only needs to set the maximum line speed (14-30) to the correspond-
ing line speed of maximum frequency of operation frequency of traction (constant speed) inverter.

14-29is used to select the way or channel for obtaining line speed.
1. When 14-29=0, no line speed is input.

2. When the line speed is obtained through the analog value or pulse input (14-29=1), the maximum line speed
14-30 must be correctly set. The maximum value of analog or pulse input corresponds with the maximum line
speed.

3. When the line speed is obtained through the communication method (14-29=2), it is set by the
Modbuscommunication address H100A and the setting range is 0.1~6500.0m/min.

14-31is used to set the minimum speed for starting calculation of curling radius. When the inverter detects that the
line speed is lower than the value, inverter will stop curling radius calculation. Correct setting of the value will effec-
tively avoid great deviation of curling radius calculation when the speed is reduced. In general, the value shall be set
to over 20% of maximum line speed.

14-32is used to display the actual line speed in real time. The current actual line speed can be known by the param-
eter.
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5.15.5 Tension compensation

e |t is only relevant to the open-loop torgue mode.

5. Parameter Description

Parameter Name Factory Setting Range Content
Value
14-33 Mechanical inertia compen- N . -
PE33 sation coefficient 0 0~65535 Mechanical inertia compensation coefficient
14-34 . . , s . .
PE34 Material density Okg/m 0~60000kg/m Material density
14-35 A -
PB35 Material width Omm 0~60000mm Material width
14-36 E|c_t|on compensation coef- 0.0% 0~50.0% Fiction compensation coefficient
P636 ficient

Tension compensation

When the tension control adopts the open loop torque mode, during the system acceleration/deceleration, addition-
al torque shall be provided to overcome the rotation inertia of the whole system. Otherwise, too small tension upon
wind-up acceleration and too large tension upon deceleration, or too large tension upon roll-down acceleration and

too small tension upon deceleration will be caused.

14-33 is used to set the mechanical inertia compensation coefficient. It is used to compensate the rotation inertia of
the system, including inertia of the motor, rotation system and the shaft. Such inertias are fixed and independent of
the curling radius. This parameter can be obtained automatically by the system inertia self learning or manually set

based on the actual working situation.

14-34 and 14-35 are relevant to the material inertia compensation. The inverter will automatically calculate the mate-
rial inertia compensation value according to the parameter and the curling radius.

14-36is used to set the friction compensation coefficient. Take wind-up as an example. Because of the frictional
resistance, the material tension reduces, which is more obvious upon small roll, and the tension will be nonlinear.
This situation can be improved by setting the parameter.

5.15.6 Material supply interrupt detection
e [t is an auxiliary function, and not in all situations can the material supply interrupt be detected effectively.

Parameter Name ) Setting Range Content
Value

0 Material supply interrupt auto detection is inactive.
14-37 Material supply interrupt 0 1 Material supply interrupt auto detection function 1
P637 auto detection function 2 Material supply interrupt auto detection function 2

3 Material supply interrupt auto detection function 3
14-38 Auto detection minimum line 200.0 . . . ! - .
P38 speed m/min 0.1~6500.0m/min | Material supply interrupt auto detection minimum line speed
14-39 . 0 0 . . .
PB39 Auto detection error range 10.0% 0.1~100.0% Material supply interrupt auto detection error range
L%j[? ﬁ;lt;ydetecnon Judgment 2.0s 0.1~60.0s Material supply interrupt auto detection judgment delay

Material supply interrupt detection

The group of parameters is used for the inverter to automatically detect the material supply interrupt. It is an aux-
iliary function. Only when line speed is use for curling radius calculation can the inverter have the material supply
interrupt detection basis. And not in all situations can the material supply interrupt be detected effectively. If good
result can not be achieved after proper effort, set 14-37 to 0.
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If the system line speed is higher than 14-38, and the abnormal change of the curling radius (the variation range of
the curling radius calculated in the current corresponding to the last one is too large) exceeds the setting range of
14-39, and the lasting time of the abnormal change of the curling radius exceeds the delay time set by 14-40, the
inverter reports material supply interrupt failure (bEb).

5.15.7 Pre-drive control
¢ Roll alternationduring operation can avoid causing too large shock.

Parameter Name D] Setting Range Content
Value

14-41 . . 0 0 0 . .
P65 Pre-drive speed gain 0.0% -50.0%~50.0% Pre-drive speed gain
14-42 . . 0 0 0 . . .
PB4G Pre-drive torque increase 0.0% -50.0%~50.0% Pre-drive torque increase proportion
14-43 . . . . .
P47 Pre-drive torque delay time Oms 0~65535ms Pre-drive torque increase delay time

Pre-drive control

The diagram of auto roll alternation is as follows, there are two inverters to control the replacing upper roll and
replacing lower roll.

. V1 7 \ ~
..\\\_ ) N

o N
" l\‘ﬂ_ e //,.f'g-) v

M1 is “replacing lower roll’ M2 is “replacing upper roll” or “pre-drive roll”

To enhance productivity, generally, the winding shaft will be switched without stopping the machine (auto winding
up and rolling down the material). To realize the smooth and well-off auto roll alternation and avoid causing too large
shock, it is necessary to rotate the wind-up roll (roll-down roll) in advance and the rotating line speed shall be con-
sistent with the line speed of the materials in operation (V1=V2). This is the pre-drive function.

Auto roll alternation control logic

On the occasion of continuous working, the auto roll alternation control logic is used to alternate the roll smoothly
to enhance productivity. The auto roll alternation function is realized with the cooperation of the control signal pro-
vided by external controller. Wherein, the motion of B, C and D is only active when the replacing lower roll inverter
works in the close loop vector control mode (00-21=4).

1. Pre-drive process

When the replacing upper roll inverter receives the pre-drive reference, no matter what value 14-00 is set, it will
operate according to the matching frequency calculated by the given line speed and the initial curling radius until the
line speed of replacing upper roll is consistent with the system line speed. When the pre-drive signal disappears,
the control mode switches to the setting tension control mode.

2. Torque memory signal

Before replacing the roll, the torque memory signal makes the replacing lower roll inverter remember the current
output torque for the use of later process.
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3. Torque memory enable

When the replacing upper roll has contacted with the material and the replacing lower roll hasn't been replaced, no
matter which torque control mode is adopted, the replacing lower roll inverter will be switched to the torque control
mode by the torque memory enable signal. The given Torque reference is the torque remembered by the previous
inverter.

4. Torgue increase function

When the torque memory enable signal is valid, the inverter will control the torque according to the memory
torque. After the setting torque increase delay time, the output torque will increase according to the setting torque
increase proportion to keep a large line tension at the moment for easy cutting off.

At the end of roll alternation, the pre-drive signal of the replaced upper roll inverter is revoked. Then the replaced
upper roll inverter operates in the setting tension control mode. The process of roll alternation is end after the
replacing lower roll inverter stops.

The pre-drive reference, torqgue memory signal and torqgue memory enable signal mentioned above in the point 3
are realized all by setting the corresponding function of digital input terminals.

14-41is use to set the pre-drive speed gain. For meeting the technological requirements and revising the line speed
error, it can be adjusted on the basis of synchronous matching frequency. The adjustment formula:

V2 =V1* (1 +14-41).

When 14-41<0, the line speed of pre-drive roll will be lower than the material line speed.

In the process of auto roll alternation, when the torque memory enable signal is valid, the replacing lower roll invert-
er will control the torque according to the memory torque at first. And then after the delay time set by 14-43, the
output torque will be increased according to the torque increase proportion set by 14-42.

5.15.8 Constant line speed mode

¢ |n constant line speed control mode(14-00="4"), it is used to select the method for acquiring the target speed of con-
stant line speed.

Parameter Name Factory Setting Range Content
Value
0 Parameter 14-45 (P657) setting
Ltég Line speed setting source 0 1 The line speed is obtained by analog value or pulse input
2 The line speed is obtained by communication mode
L%g? Line speed setting 0.0 m/min 0~6500.0m/min Line speed setting value

Line speed setting source
When 14-44=0, line speed is set by parameter 14-45.

The line speed is obtained by analog value or pulse input.(14-44="1")

"

The maximum line speed 14-30(P628) must be set correctly now. The maximum of analog value or pulse input cor
responds to the maximum line speed.

The line speed is obtained by communication mode.(14-44="2")

It is set by the Modbuscommunication address H100B which setting range is0~6500.0m/min.
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5.15.9 Tension closed-loop limiter

¢ The closed-loop speed control mode (14-00 = “2"), is used to select the PID regulator output limit benchmark and lim-
iting bias.

Parameter .
Group Number Name Setting Range Content
0: amplitude limitingis
based on the motor rated | ---
14-46 | Tension closed-loop limite ampli- 0 power
P58 | tude of benchmark 1: amplitude limitingis
based on system real-time | ---
line speed
14-47 | Tension in closed-loop limite 0.0% 0.0%-100.0%

P659 | amplitude of the bias

Under the closed-loop speed control mode, PID regulator limiter bias is set by the 14-47. If this parameter is set to
0, when the system is zero velocity, the controller will not work. So setting bias is appropriate, which can avoid this
problem.
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5.16 User parameter group 15

5. Parameter Description

Group P;':"T;;:r Name Setting Range F‘a;;:lt:;y sel:tsifl;s
15-00 P900 User registered parameter1 99999
15-01 P901 User registered parameter2 99999
15-02 P902 User registered parameter3 99999
15-03 P903 User registered parameter4 99999
15-04 P904 User registered parameter5 99999
15-05 P905 User registered parameter6 99999
15-06 P906 User registered parameter/ 99999
15-07 P907 User registered parameter8 99999
15-08 P908 User registered parameter9 99999
15-09 P909 User registered parameter10 P mode: 0~1299 99999
15-10 P910 User registered parameter11 Parameter group mode: 00-00~15-93 99999
15-1 P911 User registered parameter12 99999
15-12 P912 User registered parameter13 99999
15-13 P913 User registered parameter14 99999
15-14 P914 User registered parameter15 99999
15-15 P915 User registered parameter16 99999
15-16 P916 User registered parameter17 99999
15-17 P917 User registered parameter18 99999
15-18 P918 User registered parameter19 99939
15-19 P919 User registered parameter20 99999
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5.16.1 User registered parameter

e The user parameter group is used to register the parameter numbers for the parameters which do not need to be
restoredto the factory value.

Parameter Name b Setting Range Content
Value
15-00 User registered parameter 1 59999
P900
15-01 User registered parameter 2
P90 99999
15-02 User registered parameter 3 99099
P902
15-03 User registered parameter 4 99959
P903
User registered parameter 5
15-04
P94 99999
15-05 User registered parameter 6 99089
P905
15-06 User registered parameter 7 99959
P.906
User registered parameter 8
15-07
P907 99999
15-08 User registered parameter 9 99999
P908
P mode:
15-09 User registered parameter 0~1299
10 99999 Parameter group
P909 ]
mode:
User registered parameter 00-00~15-99
1910 11 99999
P910
15-11 User registered parameter
P91 12 99999
15-12 User registered parameter
Pg12 13 99999
15-13 User registered parameter
P913 14 99999
15-14 User registered parameter
P914 15 99999
15-15 User registered parameter
Pg15 16 99999
15-16 User registered parameter
P96 17 99999
1517 User registered parameter
P917 18 99999
15-18 User registered parameter
P98 19 99999
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Parameter Name BAC O Setting Range Content
Value

P mode:
. 0~1299

15-19 User registered parameter 99999 Parameter group N
P919 20 ]
mode:

00-00~15-99

User registered parameter

The parameters in this group will not be restored to the factory value when executing 00-02=5/6.

The parameter values set in this group are the parameter numbers that user need to register. The parameter values

with registered number will not be restored to the factory value when 00-02=5/6.

For the setting of restoring the factory value, please refer to Section 5.1.2 for the parameter management part.

Note: Please pay attention to "order number" or "parameter set" mode of registration parameters, the difference between. Such as
the need to registration parameter no. 01-06 (P 7), "order number", registration number parameters for p. 7 set p. 900 = 7;In

"parameter set' mode, the parameters of the registration number of 01-06, set 15-00 = 106.Note: please pay attention to "order
number" or "parameter set" mode of registration parameters, the difference between. Such as the need to registration parameter
no. 01-06 (P 7), "order number", registration number parameters for p. 7 set p. 900 = 7;In "parameter set" mode, the parameters

of the registration number of 01-06, set 15-00 = 106.
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6. Appendix

6.1 Appendix 1 Alarm code list

Code Screen display Cause Troubleshooting
1. Under-voltage for power supply .
2. The reset function “RES” is on . Provide alnorr?al power supply
: 2. Shut off “"RES
3. Bad connection between ) .
ERROR E _ _ the parameter unit and main 3 Ensure.ﬂrm connect.mn betvyeen the param-
(N Q ] machine eter unit and the main machine
- . 4. Replace the inverter.
4. Internal circuit malfunction 5 Restart the inverter
5. Wrong CPU operation '
0co arn Please restart the inverter. If the alarm repeated,
Over-current when stop e u please send the inverter back to the factory.
0C1
Over-current during ac- S Lr :
celeration
0C2 The output current is two times larger | 1. In case the time for acceleration or decelera-
n '- than the rated current of the inverter. tion is too short, extend it as necessary.
Over-current at constant UL 8 2. Avoid abrupt increase of load.
3. Check Terminals U/T1, V/T2 and W/T3 for
speed short circuit.
0C3
. ar -_"l
Over-current durin
: UL
deceleration
ovo i ii Check whether the power supply is normal or ab-
Over-voltage when stop vuy normal.
ovi
: i !
Over-voltage during ac-
g9 g TRTIN|
celeration . .
Over-voltage between Terminals P and 1. Incase the time for acceleration or decelera-
ov2 N tion is too short, extend it as necessary.
0 tae at constant i ¥ ' 2. Check the brake resistor between Terminals
| +/P an or loose connection.
ver-voltage at constan /P and PR for | .
speed 3. Check whether the values of 06-05(P.30) and
06-06(P.70)are correct or not.
ov3
. i 3
Over-voltage durin
g9 g INT
deceleration
THT !- L! r IGBT module thermal accumulation Avoid prolonged inverter operation when overload-
Overheated IGBT module b relay operation ed.
THN 1. Check whether the set value of 06-00(P.9)
i h‘ X ] Electronic thermal relay operation is corretctdor n?t ()accordmg to the externally
Overheated motor ! ' connected motor).
2. Reduce load.
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Code Screen display Cause Troubleshooting
1. The cooling fan is damaged. Please replace it
FAN with a new fan.
.y | IL ll-l "-'i Cooling fan failure 2. zﬁasigncclgzn the fan if it is blocked by foreign
00ling Tan alarm :
g 3. Check if fans wiring is broken/loose, or re-
place it with a new fan.
OHT 1. Check whether the capacity of the external
xternal thermal relay xternal thermal relay operation
£ | thermal rel 8 J :' £ | thermal rel . wglrlmal relay and of the motor coordinates
operation 2. Reduce the load.
OPT
Abnormal peripheral 3 P:
devices
PUE 1. Abnormal communication;
o it Exceeding the number of com-
PUCommunication mouth P L’ "~ munication retries o
- 9 | d T Correctly set the communication parameters.
peripheral anomalies : Enterrlijpte tﬁommuqﬁagon,
xceeding the permitted com-
ChE munication time interval
Outside enlarge com- ‘e
munication mouth L ﬂ =
peripheral anomalies
EEP P i . Send the inverter back to the factory if this type of
el P ROM malfunction
L L alarm happens frequently.

Abnormal memory

1.

Enlarge the inverter and motor capacity.

PID I ICr;spu;Zi;;ent inverter and motor 2. Check the feedback gain setup. Reset the
P ! Q‘ 2 PDtargetvalue orfeedback |, oo ;’ha'“Se :fecor,d'”g .toht;‘elf‘;e:gs:a
Abnormal PID value set unreasonably : eck the systems penp fratte
3. Peripheral devices malfunction devices (e.g., sensors, potentiometer) and
whether the wiring is correct.
CPU i Ei Serious peripheral electromagnetic . )
. Reduce peripheral interference.
Abnormal CPU Lt [N interference
oLS
. it ) 1. Reduce motor load.
Stall prevention and T 5 Over-loaded motor 2 Increase 06-01(P22) value.
protection
SCP P

Short circuit over-current

.-'-'
=)

Output-end short circuit

Check whether the inverter output has short circuit
(e.g., the motor wiring).
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PG cartoon - error

PG Abnormal communication

Code Screen display Cause Troubleshooting
NT P
¢ i
Overheated module LI
NTC2 94 3 | The temperature of the inverter IGBT
Overheated module2 e L module is too high.
1. Reduce the environment temperature and im-
NTC3 e prove the air condition.
Overheated module3 L | 2. Check whether the fan of the inverter is run-
NTC ning normally.
4 P
TR
Overheated module4 e The temperature of the converter IGBT
NTC5 Arec module is too high.
Overheated moduleb LU 3
NTC6 aAree The temperature of the converter IGBT | 1. Reduce the environment temperature and im-
e o module is too high. prove the air condition.
Qverheated module6 - 2. Check whether the fan of the inverter is run-
NTC7 ning normally.
. e The environment temperature of elec-
Overheated electrolytic e i_ trolytic capacitor is too high.
capacitor
NTC8 aee0 Rectifier side of the refay is not pullin, Confirm whether the rectifier side of the relay is
Overheated start resistor TR 1 wh!ch leads to the overheat of the start pull-in.
- resistor.
oL2 i 3 1. Over-loaded motor 1. Reduce motor load.
T c’ 2. 06-08 (P155), 06-09 (P156) set | 2. Adjust the set value of 06-08 (P.155), 06-
Abnormal over-torque unreasonably. 09(P.156) properly.
BE
. ¢ | Abnormal brake-resistor . .
Abnormal brake-resistor 3 (Abnormal relay) Return it to the factory for repair.
(Abnormal relay)
IPF
Abnormal power supply : P : Abnormal power supply input Check whether power supply input is normal.
input
CPR . l'j 1. Check the wiring.
L Abnormal CPU procedures 2. Check the parameter setup.
Abnormal CPU ' 3. Reduce peripheral interference.
AEr
i E Abnormal disconnection of Al3/Al2 Please refer to the description for 02-24(P.184)/02-
Abnormal Al3/AIZ IE] §~ | terminal’s analog output 33 (P545).
terminal
PGO -

1. Check the PG card connection with encoder
2. Confirm whether the encoder can work normally

PG1

Abnormal encoder model

Abnormal encoder model

Check the set value of 09-02 (P351).
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Code

Screen display

Cause

Troubleshooting

PG2
Abnormal PG card feed-

back signals

Abnormal PG card feedback signals

Please refer to the feedback control parameter
description for 09-01~09-05 / P.350~P.354.

PG3
Too large speed devia-
tion under closed-loop

control

Too large speed deviation under
closed-loop control

Please refer to the feedback control parameter
description for 09-01~09-05/P.350~P.354.

PTC

Overheated motor

1. Reduce motor load

Overheated motor Y I 2. Amend 06-16(P.534)
BEB ) l- ] Detect whether the material feedback signal line
- e Material line breaking .
Material line breaking Lt t! is broken.
bv1 [l ) E \F/’v(?‘rsgc;((jjzrelrlsynotconnected, not Make sure the PG encoder is properly connected
Z pulse fault C’ [ 2. Encoderis damaged and all shielded lines are properly grounded.
1. PGcableis not wired properly. | 1. Separate the PG cable lines from the source
Dv2 ] J Noise interference along the of the noise.
_ _ g TN PG cable. 2. Make sure the PG encoder is properly con-
Z pulse noise detection 2. PG option card or encoder is nected and all shielded lines are properly
damaged grounded.
Dv3 [ ]
. . G’ | 1. Zpulse position default. 1. Start auto-tuning on Z pulse.
Inversion detection = 12 09-02P351)settingdufault | 2. Set09-02(P351) correctly.
Dv4 3. PGcable is not wired properly. | 3. Make sure the PG encoder is properly con-
) ) ! 11 Noise interference along the nected and all shielded lines are properly
Inversion prevention E' 1! -' PG cable. grounded.
detection
rAE
Relay operation abnor- i~ ::j* E Relay on the main circuit is abnormal. | Return it to the factory for repair.
mal
' .E Please check whether motor ground short circuit is
GF TN Output ground fault normal of not.
1. Please check whether the short circuit jump
SAF i '— piece between S1-SC is firmly connected;
- Safety circuit is disconnected. 2. When using the safety stop function, please

Safety circuit abnormal

check safety ralay unit and the wire connec-

tion.
LF ! l- Three- phase outout abnormal Please check whether UVWthree-phase output nor-
L ]- P P mal or not.

Hardware detection error

Error in hardware detection

Return it to the factory for repair.
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Code

Screen display

Cause

Troubleshooting

ADE
Three-phase current
sampling

abnormal

Error in three-phase current sampling
circuit.

Return it to the factory for repair.

EbE1
Expansion cardSLOT1

abnormal

Inverter automatically detects the first
results are not consistent with the
result next time

Check the connection of the expansion card.

EbE2
Expansion cardSLOT2

abnormal

Inverter automatically detects the first
results are not consistent with the
result next time

Check the connection of the expansion card.

EbE3
Expansion cardSLOT3

abnormal

Inverter automatically detects the first
results are not consistent with the
result next time

Check the connection of the expansion card.
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6.2 Appendix 2 Warning Code list

6. Appendix

Code

Screen Display

Cause

Troubleshooting

Current stall

L

[[Pu_|[MON][RUN][PLC ][ Hz [ A ][ V ]

Twinkle

When the output current is larger
than Stall prevention operation level,
the three lights on the left side of

the screen flicker, indicating that the
inverter is in current stall mode. In this
case the motor may not run smoothly.

3. If there is rapid acceleration or

4. Avoid sharp increase of load
5. Check whether there is a short

1.  Check if the values of P22, P23,
and P66 are proper.

2. Check if the values of P7 and
P8 are too small.

deceleration, please extend the
acceleration and deceleration
time.

circuit in the motor terminal U/
t1-v/t2-w /T3.

When the voltage between +/P and -/N
is too high, the three lights on the right

1. Add a brake resistor between +/P
and PR.

Voltage stall S|de‘ of the screen flicker, indicating that 2 Check if the values of P7 and P8
[PU |[Mow][RUN][PLC ][ Fz [ A& J[ V the inverter is in voltage stall mode.
are too small
777777 q_; Then the motor may not run smoothly.
Twinkle
L :_ Ly Input voltage is low. Supply with the normal voltage
Low voltage
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6.3 Appendix 3 Troubles and solutions 0

Troubles

Check points

Motionless motor

® Check whether the power supply voltage between Terminals R/L1, S/L2 and T/L3 is nor-
mal.

® Check whether the Power light is on.

® Check whether the wiring between the inverter and the motor is correct.

Main circuit

e Check whether the load is too heavy.

Load o Check whether the motor rotor is locked.

® Check whether the starting frequency (01-11(P.13)) is set too big.

e Check whether the operation mode (00-16(P.79)) is correct.

® Check whether the maximum frequency (01-00(P.1)) is zero.

e Check whether the reverse rotation prevention (00-15(P.78))is restricted.

o Check whether the bias and gain (02-12~02-15, 02-25~02-28 / P.192~P199) setting is
correct.

e Check that the frequency jump (01-16~01-21 / P91~P96) setting is correct.

Parameters
Setting

e Check whether the output stop signal “MRS" is ON. (Related parameter
03-00~03-05/P.80~P84, P86, 03-06(P.126) / 03-09(P550))

e Check whether the “RES” function is ON. (Related parameter 03-00~03-05/P.80~P.84,
P86, 03-06(P.126), 03-09 (P550))

e Check whether the external thermal relay is operating or not.

e Check whether the reset has been performed or not after the set-off of the alarm (the
ALARM light in on).

e Check whether the voltage/current signals are correctly wired.

e Check whether the functions of STF and STR are correct. (Related parameter03-00~03-
05/P.80~P.84, P.86, 03-06(P.126), 03-09 (P550))

e Check whether the wiring for the control circuit is disconnected or has a poor contact.

Control
circuit

Reversed motor rotation

e Check whether the phase sequence of output terminals U/T1, V/T2 and W/T3 is correct.
e Check whether the start signal (STF and STR) are connected correctly.

Failure to increase the rotation
speed of the mator

® Check whether the load is too heavy.

e Check whether the stall prevention level (06-01(P.22)) is correct.
e Check whether the torque boost (01-10(P.0)) is set too high.

e Check whether the maximum frequency (01-00(P.1)) is effective.

Unsmoothed acceleration /
deceleration

e Check whether the acceleration / deceleration time (01-06(P7), 01-07(P8)) is correct.
o Check whether the acceleration / deceleration curve selection (01-05(P29)) is correct.
e Check whether the voltage / current input signals are affected by noises.

Overlarge motor current

e Check whether the load is too heavy.
e Check whether the capacity of the inverter and of the motor are well matched.
e Check whether the torque boost (01-10(P.0)) is set too high.

Speed variation during the opera-
tion

e Check whether the voltage / current input signals are affected by noises.
® Check whether the load varies.
® Check whether the wiring length of the main circuit is too long.
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6. Appendix

6.4 Appendix 4 Optional equipment

6.4.1 Communication card
e DXFNET-DP: Profibuscommmunication card

Terminal form Terminal name Function name Description
1
2
3 Rxd/Txd-P Receive/transmit data-P
4 CNTR-P  2) Control-P
DB9 5 DGND Data ground

6 VP 1) Positive voltage
7
8 Rxd/Txd-N Receive/transmit data-N
9

1) The signal is only needed in bus cable endpoint station.

2) The signal is alternative.

Ordering code:

NO. Type
1 DXF-NET-DP

e DXFNET-DN: Devicenet communication card

Devicenet ports definition

Terminal Signal Description
V+ V+ DC24V
V- |CAN-| SH |CAN+| V+
CAN+ CAN+ Positive Signal wire J: _ ‘ ‘ _ :l
SH SHIELD Ground wire @ @ @ @ @
CAN- CAN- Complex signal wire
V- V- ov

Ordering code:

NO. Type
1 DXF-NET-DN
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e DXFNET-CAN: Canopencommunication card

J o
N0
RJ-45Pin Definition
Pin Symbol Description
1 CAN_H CAN_Hbus line (dominant high) E,
2 CAN_L CAN_L bus line (dominant low)
3 CAN_GND Ground /0V/V- 8 1
7 CAN_GND Ground /OV/V- Socket
Function and specification
Connector RJ-45
Port 2 Port
Transmission mode CAN
Transmission cable Using CAN standard line
Transmission rate 1M 500k 250K/280KF 125k 100k 50k
Protocol CAN open Protocol
CANopen communication wiring
Type: SNKCBLxxGTN2 (xxstands for1R5,3,5,10)
W[ O @0 -
£ . " ] T
Item No. Part No. L(mm)
1 SNKCBL1R5GTN2 1500
2 SNKCBL3GTN2 3000
3 SNKCBL5GTN2 5000
4 SNKCBL10GTN2 10000

Ordering code:

NO. Type

1 DXF-NET-CAN
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DXENET-ET : Ethernet communication card

Jo

0o

6. Appendix

10 )
Electric specification
Terminal form Terminal name Function name Description
1 Tx+ Transmit data +
2 Tx- Transmit data -
3 RX+ Receive data +
4 1
RIS 5 Socket
6 RX- Receive data -
7
8
CANopen communication wiring
Type : SNKCBLxxGTN2 (xx stands 1R5,3,5,10)
(OB QO -
Item No. Part No. L(mm)
1 SNKCBL1R5GTN2 1500
2 SNKCBL3GTN2 3000
3 SNKCBL5GTN2 5000
4 SNKCBL10GTN2 10000
Ordering code:
NO. Type
1 DXF-NET-ET
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o DXFNET-ECAT : EtherCAT communication card

Electric specification

o

in

=,
A

-

Ty

Terminal form

Terminal name

Function name

Description

RJ45

1 Tx+ transmit data +
2 Tx- transmit data -
3 RX+ Receive data +
4

5

6 RX- Receive data -

7

8

CANopen communication wiring

Type : SNKCBLxxGTN2 (xx stands 1R5,3,5,10)

E[O

W0 -
Item No. Part No. L(mm)
1 SNKCBL1R5GTN2 1500
2 SNKCBL3GTN2 3000
3 SNKCBL5GTN2 5000
4 SNKCBL10GTN2 10000

Ordering code:

NO.

Type

DXF-NET-ECAT

274
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6.4.2 1/0 card

e DXFEXT-6DI2RO

6. Appendix

ol
ol
o
ol
ol
ol
ol

OO0O00O00O0

s O

Terminal form

Terminal name

Function instructions

Terminal specification

M10
M11 a
Input impedance: 4.7 k
Switch sianal inout M12 There are totally 6 multi-function expanded control Action current: 5SmA
g P M13 terminals. (Sink/Source can be switched) Vloltage range: 10~28VDC
Maximum frequency: 1kHz
M14
M15
A10, C10 Maximum voltage: 30VDC or 250VAC
Relav output Multi-function relay outputs 2 groups; Maximum current: Resistive load: 5A NO
youlp A1 C11 A-C is the normally open contact Inductive load: 2A NO
' (cos®=0.4)
SD The common terminal of Terminal M10~M15 (SINK).
Public terminal
The common terminal of Terminal M10~M15 Outp_ut voltage: ZL_WDCJLZO% .
PC (SOURCE) Maximum current: 200mA(share with control
) board)
Ordering code:
NO. Type
1 DXF-EXT-6DIZR0

Eaton Electric General Inverters DF1 Series UMXXXXXXXXE February 2020 www.eaton.com

275



6. Appendix

e DXFEXT-8RO

ol
ol
ol
ol
ol
ol

ONCHORONCHG

O

O

Terminal form

Terminal name

Function instructions

Terminal specification

A10, C1
A1, C1
A12,C2 Maximum voltage: 30VDC or
A13,C2 Multi-function relay outputs 8 ﬁgyﬁim current: Resistive
Relay outputs A14,C3 %r-%uﬁsst;he normally open contact l0ad:5A NO
" | Inductive load: 2A NO
A15,C3 (cos®=0.4)
A16, C4
A17,C4
Ordering code:
NO. Type
1 DXF-EXT-8RO
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6.4.3 PG card
e DXFENC-301C

6. Appendix

oo
ol
oo
ol
ol
ol
o
o

ONCHCNORONCNONONONG)

Terminal Sym-

Terminal bols Function instruction Terminal specification
A1/B1/Z1 ; ;
The |nput_ of the encoder S|gna! supports open collector, Maximum frequency: 500KP/Sec
A1/B1/Z1 voltage, line drive and push-pull input type.
Input A2 /B2 The input of pulse signal connects to the upper controller
and supports open collector, voltage, line drive and push- | Maximum frequency: 500KP/Sec
A2/B2 pull input type.
A10 .
Maximum frequency: 500KP/Sec
Outout B10 The open collector dividing frequency output is 1~255 times | Maximum current: 50mA
P 710 dividing frequency. The maximum output current is 50mA. | It can switch pull-up resistors under different
voltages.
DCM
12V 12V Power
Voltage: +5%
Power v OV Power Current: 200mA MAX
DCM Power grounding

Ordering code:

NO.

Type

DXF-ENC-301C
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e DXFENC-301L

O a][° O
of
o0 |© O
O
ot o
ot o
ot o
ot o
o1 0
o1
O
o]l 0
O 91 O
Terminal Termlbr::LSym- Function instruction Terminal specification
A1/B1/21 i i B
The input of thqencoder signal supportg open col Maximum frequency: 500KP/Sec
A1/B1/ 71 lector, voltage, line drive and push-pull input type.
Input A2 /B2 The input of pulse signal connects to the upper
controller and supports open collector, voltage, line | Maximum frequency: 500KP/Sec
A2/B2 drive and push-pull input type.
A0/B0/Z0 The line-drive dividing frequency output is 1~255 l\/Iax!mum output yoltage: o
Output imes dividing f Maximum current: 50mA
A0/BO/z0 | limesdividing frequency. Maximum frequency: 500KP/Sec
12V 12V Power
Voltage: +5%
Power o OV Power Current; 200mA MAX
DCM Power grounding

Ordering code:

NO.

Type

DXF-ENC-301L
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DXFENC-302L

O O
5 O
ol
O
ol
O
o
O
Ol
O
o
O
ol
O
ol
Ol ©
O
O O O
Terminal Name Function instruction Terminal specification
S1/82 o
Resolver signal input 3.5+0.175Vrms, 10kHz
S3/54
Input A2 /B2 The input of pulse signal connects to the upper
c_ontro!ler and supports open collector, voltqge, Maximum frequency: 500KP/Sec
A2 /B2 line drive and push-pull input type, the maxi-
mum is 500K.
0 A0 /B0 /20 The line-drive dividing frequency output is I\/Iax!mum output YOltaQE: o
utput 1-255 1 dividing f Maximum current: 50mA
AO /B0 /Z0 ~eov limes dividing frequency. Maximum frequency: 500KP/Sec
Power R1-R2 Resolver power output 7Vrms, 10KHz

Ordering code:

NO. Type

1 DXF-ENC-302L
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6.4.4 Parameter unit

e DXFKEY-LED, DXF-KEY-LCD appearance

Ordering code:

DXFKEY-LED

[ mon |[ v [ exr |[ ner || pLe |

[ & v]

T XY X X

SToPR

NO. Type
1 DXF-KEY-LED
2 DXF-KEY-LCD

Appearance and dimensions

7 7 7
@oﬁg o@o@o@

114.7

w & ][ v]

\

[WIRITTTE|

72
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DXFKEY-LCD

36

4x M3

10.9¢
® )
92.8 o
®
°®




Panel Mounting cutout dimension

36

fais

92.8

7.72
14.48
171
17.2
61.22

N asss
4-93.5

Shap mounting cutout dimension

Dimensional drawing of opening of fastener mounting panel

Opening

6. Appendix

Panel thickness 1.2mm 1.6mm 2.0mm
W 66.4
H 110.2 1113 1125

* Allowable error: +0.15mm.

* |f customer cutout accuracy cannot meet the allowable error, please purchase DXFKEY-SPR (Snap Mounting Kit) for

installation.
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6..4.5 Data transmission line

Ordering code:

NO. Type Name
1 DXV-CBL3M The data transmission line (3 m)
2 DXV-CBL5M The data transmission line (5 m)

6.4.6 Snap mounting kit

Ordering code:

-

\

® d@

NO.

Type

DXF-KEY-SPR

pan head screw M3x5

282

steel plate

1® ®
i o gﬂ o
i
i ®|o
0 o o
O ©,
136.9
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6.4.7 BKU Brake unit

6. Appendix

e BKU
W
W1 S1
—
A o
o () Owerm.
e ) O
A WARNING
A B
e ——
Tl
Swer— - =n .
o)
=
Unit: mm
Frame Type w wi H H1 D S1
DXF-BKU32-37K
A 121 80 200 189.5 130 6.4
DXF-BKU34-45K
DXF-BKU32-110K
B 2335 193.5 343 329 190 6.4
DXF-BKU34-160K
Ordering code:
NO. Type
1 DXF-BKU32-37K 200V 37KW Brake unit
2 DXF-BKU32-110K 200V 110KW Brake unit
3 DXF-BKU34-45K 400V 45KW Brake unit
4 DXF-BKU34-160K 400V 160KW Brake unit
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