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Preface

Preface

Thank you for choosing XFC500series frequency converter of Xi'an Xi Chi Electric Co., Ltd.

XFC500 series frequency converter is a universal high-performance current vector frequency
converter independently developed by our company, which can realize the control and adjustment of
asynchronous motor. XFC500 adopts high-performance vector control technology, featuring low
speed, high-torque output, good dynamic characteristics, superior overload capability, and support for
multiple function cards. It supports embedded and wall-mounted installations. With powerful and
stable performance, it can be used for driving fans, pumps, and various automated production
equipment in the field of textile, paper making, packaging, and food.

This manual introduces the features and usage of the XFC500 series frequency converter,
including product features, type selection, structural features, installation wiring, operation, parameter
functions, fault diagnosis, maintenance and servicing. Please read this manual carefully before you
start the use of the machine. Please use this product on the premise of ensuring personal safety and
mastering product safety precautions.

The product specifications used in this product are subject to change without notice. The user
manual of this product should be kept properly until the frequency converter is out of use.

IMPORTANT

1. Be sure to confirm that the rating on the nameplate of your machine matches your order.

2. Always ensure the integrity of the product shell and all safety covers installed.

3. The illustrations in this manual are for illustrative purposes only and may differ from the
products you ordered.

4. Due to product updating, specification changes, and improvement of the user manual, the
contents of the user manual will be changed.

5. If you have any problems during use, please contact our regional agent or directly contact
our customer service center.

6. After the product is powered on, if there is any abnormality, stop the machine for inspection
as soon as possible and seek technical service.

XiCH

XFC500 Series Technical Manual I



content

content
L= - 1= N |
Lo 1T 1l
1. Safety Information and Precautions ..o 1
1.1 Description of safety SYMbDOIS ........ccoiiiiiiii e 1
1.2 Precautions for using frequency CONVEIEr...........ccceiiiiiiiieiiiiiiecee e 1
1.2.1 TYPE SEIECHON ...ttt ettt sttt e e 2
1.2.2 SEHING .eeeeite et 3
D2 8 US ittt e e 3
1.3 Precautions for use of MOTOr ..ot 4
1.3.1 Standard MOOT ...ttt 4
1.3.2 SPECIAI MOLOT ... .eiiiiiciiieeiie ettt e et e e s sraeesse e e ebeeensbeesnans 5
1.3.3 Description of warning SYmMbOIS............c.eiiiiiiiiiiie e 6
2. Product Information
2.1 Confirm information before USe ..o 7
2.1.1 MOl dESCIIPHION ...ttt e e s 7
2.1.2 Description of nameplate...............coooiiiiiii e 8
2.1.3 Specification ...
2.2 SYSEIM WIMING ... e e s s
2.2.1 Instruction to use of peripheral elements...........cccooeieeiiieiiiie i 12
2.3 Components oOf freqQUENCY CONVEIET ..........iiiiiiiiiieeiee it 13
3. Installation
3.1 Safety cautions and installation requirement..............c..ccoooiiiiiiiiii e 14
3.2 Dimensions and mounting diMENSIONS..........cceiriiiirieeiiii et 15
3.3 Mounting direction and SPACE ............ccccciiiiiiiiii i 16
3.3.1 Mounting direction ..................cc.co... .16
3.3.2 Mounting of single frequency converter................cooiiiiiiiiiiii i 17
3.3.3 Installation of multiple frequency converters in parallel ..............cccccveeiiiieennenne 17
3.3.4 Installation of top and down frequency converters ............ccceeceevieiiniieenieeennee. 18
3.4 Wall-mounting and flush installation .
3.4.1 Wall-mOUNtING TYPE ..eeeieiiiiieie ettt et
3.4.2 Embedded installation ............cccciiiiiiiiie i
3.5 Installation of operating panel ...
4. Wiring .22
4.1 Installation precautions and installation site requirements..............cccccooiiiiiiiiii. 22
4.2 Standard Wiring diagram ........cocceoieieeiie e 23
4.3 Removal and installation of operating panel and cover plate...........c.cccccceviieiniiennnnn. 23
4.3.1 Removal and installation of operating panel
4.3.2 Removal and installation of bottom Cover.............cccoiiiiiiniiiic e

4.3.3 Removal of wiring baffle ..........coociiiiiiiii e

1l XFC500 Series Technical Manual



content

4.4 M@IN CIFCUIL ......eiiiiiiicc e s
4.4.1 Functions of main circuit terminals ............ccoceviiiiiiiiiii
4.4.2 Wire size and tightening torque for main circuit wiring

4.4.3 Connection of the motor to the main circuit terminals
4.4.4 Wiring distance between the frequency converter and the motor ..................... 28
4.4.5 Grounding MOGE.........coiuiiiiiiiiiiiet ittt ettt see e ne s
4.4.6 Power grid system requirements for main circuit connection ..
4.5 CONLIOl CIFCUIL .....eeveeeiet ettt st
4.5.1 Functions of control circuit terminals .............cccooiiiiiiiiie e

4.5.2 Wire size and tightening torque for control l00p Wiring..........ccceeevvervuieinieenennnn
4.5.3 Wiring for control circuit terminal block

4.5.4 Control circuit grounding.............cccooiiiiiiiiii e
4.6 Connection of iNput/output SIGNAIS .........ooiiiiiiii e
4.6.1 Analog input terminals Al1 and Ai2..........ccociviiiiiiiiiii e
4.6.2 Dl terminal.......cccooveviiiiiiinnen.
4.6.3 DO terminal
L0 ¢ T - T
5.1 Safety PreCaULIONS. .......cviiiiii it
5.2 Description of operating panel..............cocoooiiiiii i
5.2.1 Components of operating panel and functions..................ccccciiiiiiiiie 36
5.2.2 Correspondence table of number and characters ............ccccccoeveeecieeciee i 38
5.2.3 Description of LED iNdiCators.........cccovvieiiiiiiiiee et 39
5.2.4 Hierarchy of operating panel's display function............c.ccccoooeiiiiiiiiniiiniiens 39
5.2.5 Frequency command SEtHNG .......c..coiuiiiiiiiiiieeiie et 40
5.3 Control board's INAICATON ...........coiiiiiiiiii e 40
5.4 Operating steps before running the frequency converter...........cccoceiiiiniienieeiienns 41
5.5 Confirmation of power on and display state ... 42
B5.5.1 POWET ON ..ttt ettt ettt e e 42
5.5.2Display State ..........ccoiiiiiii e 43
5.6 TEST TUN ...t e e e e 43
5.6.1 Test run under no-1oad coNdition ............cccoiiiiiiiiiinii e 43
5.6.2 Test run With 10ad.........coiiiiiiiiii e 44
6. Functional parameter list............cccvimiininininnnnninnr e 45
6.1 Description of parameter's access authority .........c.ccccvviiiniiiiiieiie e 45
6.2 Quick Start Parameters Table ..........cccooiiiiiiiii e 45
6.3 Parameters list of fUNCLiON COdE ........cccoiiiiiiiiiii e 47
7. Details Of Parameters........cccooiiiniinsiis i s 91
7.1 Group b: System Parameters ...........coceiiiiiiiiieie e 91
7.1.1 b0: Basic system parameters ............occeeiiuiiiiieeiii e 91
7.2 Group C: Power control parameters............cooeiiiiierieeiiiienieesiee e 93
7.2.1 CO: Power control parameters............cceiiueiiiieeiii et 93
7.2.2 C1: The 15t MOtOr'S PArameters .........ccvviiiiiiieeii et 96
7.2.3 C2. C3. C4:The 2nd, 3rd and 4th motor's parameters .................ccccceeeene. 102

XFC500 Series Technical Manual 1



content

7.2.4 C5: V/F control Parameters ...........ccoooieiiiiiiiie et
7.2.5 C6: Vector control Parameters..........ooceeviueeiiiieiiie e e
7.3 Group F: Function control parameters..
7.3.1 FO: Control and set parameters...............cccoioiiiiiiiiiiicecc e
7.3.2 F1: Input terminal's parameters...........ccccoiiiiiiiiiiiciee e
7.3.3 F2: Output terminal parameters..........ccceiviiicie e
7.3.4 F3: AIAQ calibration .........cccccoeveviniiicinneiiieee
7.3.5 F4: Multistage speed and simple PLC parameters ...........c.cccoecvveiieiiieecinnnns 148
7.3.6 F5: PID control parameters ...........ccooieiiiiiiie et
7.3.7 F6: Expansion functional parameters
7.3.8 F7: Communication parameters .....

7.3.9 F8: Protection and fault parameters .................ccooiiiiii
7.4 Group P: Operating panel's parameters. ............c.oieeiierieiieie e
7.4.1 PO: Universal keyboard's parameters
7.4.2 P1: LED keyboard's parameters ....
7.5 Group A: Application software's parameters

7.5.1 AO: Swing frequency, fixed length and count............cccooceiiiieniincic e 167

7.5.2 A2: VUL TO ..o e e s 169

7.6 Group U: Optional card's parameters..............cocoi i 171
7.6.1 UO: User- programmable card's parameters ...........ccocevcuveiviienieeciieeniee s 171

7.7 Group d: Monitor Parameters ............ooeeiiiiiiiiee e 173

8. Fault Diagnosis and Troubleshooting .........c..ccoimiiinininn . 178
BT FAUIL ... e et 178
8.2 Common faults and treatment methods ..o 184

L T 11 4= 3T T 186
9.1 Safety PreCAULIONS........ccuiieiiei ettt 186
9.2 Daily maintenance and maintenance ................ccoiiiiiiiiiii i 186

9.3 Regular MaintenanCe ............coooiiiiiii e 187

9.4 Replacement of WEaNNG PartS........c.ceieiiiiiieiieie e 188

10. Peripheral Elements and Optional Parts ..........ccccccoiieiminiminseninnisssnssssesssssesssssssssness 189
10.1 EXPANSION CAIG.....ciiiiiiiiieiiieeiiee ettt ettt et et e et e e st e e e e snbeeenneeennne 189
10.1.1 Installation of optional Card............cceooiiiiiiiiiiec e 190

10.1.2 Wiring diagram of encoder card XFC550-EN1-00...........cccoceviiieinininirennnen. 191

10.2 Method of connection with peripheral machines and precautions .............ccccceeen. 195
10.2.1 Optional parts of braking resistor..............cccoooiiiiiiiiii e 195

10.3 Type selection of external bracket for embedded mounting brake unit................... 197

A Communication ProtoCOL.........ccvmriiriininir i e 198
B The Corresponding Foreign Standards ...........ccccovriirnsieininninnncnsesssses e 207
History of version Change ...t s 212
Warranty Agre@meNnt ..........ococcieiiiiiciiriiees sttt s e e s n e e s 213

XFC500 Series Technical Manual



1. Safety Information and Precautions

1. Safety Information and Precautions

1.1 Description of safety symbols

PRECAUTIONS

The legends in this manual are for illustrative purposes only and may differ slightly from the
products you ordered.

To describe the details of the product, the legends in this manual sometimes show the state
of removing the cover or the safety cover. When operating this product, be sure to install the cover
and safety cover as required and follow the instructions in the technical manual.

A WARNING

Please read this manual carefully before installing, wiring, operating, and inspecting the
frequency converter. Please install the frequency converter according to the manual.

This manual uses the following symbols to indicate that it is an important part of safety.
Failure to follow these precautions can result in death, serious injury, and damage to the product
and related equipment systems.

&DANGER Marked as dangerous information which is essential to avoid safety incidents.

AWARNING Marked as dangerous information which is necessary to avoid damage to the
product or other equipment.

ATTENTION Marked as dangerous information which helps ensure proper product operation.

1.2 Precautions for using frequency converter

& DANGER

Please pay attention to all the information in this manual.

Failure to follow the warnings may result in serious injury or even death, so please pay
attention.

The company is not responsible for any injury or loss caused by the user's failure to comply
with the contents of this manual.

Do not perform wiring work while the power is on, otherwise there is a risk of electric shock.

In order to prevent electric shock, please confirm that the wiring breaker (MCCB) and the
electromagnetic contactor (MC) are in the OFF state before wiring, otherwise there is a risk of
electric shock.

Before performing the inspection, cut off the power of all equipment and wait for 10 minutes
before operation.

XFC500 Series Technical Manual 1
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. Safety Information and Precautions

/1 WARNING

Before powering on the frequency converter, please make sure that there are no people
around the equipment and motor to prevent injury caused by sudden operation of the equipment.
It is strictly forbidden to modify the frequency converter. The company is not responsible for

any loss or casualty caused by the user's transformation.

Non-professional or untrained personnel should not perform maintenance, inspection or
parts replacement.

Do not remove the frequency converter while the power is on.

Confirm that the rated voltage of the frequency converter is consistent with the power
supply voltage before power-on.

ATTENTION

When handling the frequency converter, be sure to grasp the housing to prevent the main body
from falling, causing injury or death.

When operating the frequency converter, follow the procedures specified in the static electricity
prevention measures (ESD).

The withstand voltage test is not possible for each part of the frequency converter.

Do not run an equipment that is already damaged.

Do not power on or operate the equipment immediately when the fuse blows or the wiring
breaker trips. Check the cable connections and whether the correct type is selected. If you are
unsure of the cause, please contact the company in time. Do not connect the power or operate the
equipment randomly.

1.2.1 Type selection

Capacity of frequency converter

When running a special motor, please make sure that the rated current of the motor is not higher
than the rated output current of the frequency converter. In addition, when multiple induction motors
are operated in parallel with a frequency converter, the total rated current of the motor should be 1.1
times smaller than the rated output current of the frequency converter in selecting the capacity of the
frequency converter.

Reactor

The use of DC reactors or AC reactors helps to improve the grid side power factor, suppress peak
currents in the power input loop, and reduce harmonics in the input current. 11K0 and above machines
are built in DC reactors. Users can use input AC reactors according to the actual conditions of the
input power supply.

Emergency stop

Although the protection function will be activated when the frequency converter fails, the output
will stop, but the motor will not stop suddenly. Therefore, please install a mechanical stop and holding
structure on the mechanical equipment that requires an emergency stop.

Pull-in torque

The starting and accelerating characteristics of the motor driven by the frequency converter are
limited by the combined overload rated current of the frequency converter. Compared with the starting
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1. Safety Information and Precautions

of the general power frequency power supply, the torque characteristics are small. If a large starting
torque is required, increase the capacity of the frequency converter by one stage or increase the
capacity of the motor and frequency converter at the same time.

1.2.2 Setting

Upper limit

The maximum output frequency of this frequency converter can be set to 500Hz. If the setting is
wrong, the motor will run at high speed, which is very dangerous. Please set the upper limit via the
upper limit frequency setting function. (The maximum output frequency in delivery is set to 50 Hz.)

DC braking

If the value of DC braking current and operating time is set too large, the motor will overheat.

Acceleration-deceleration time

The acceleration and deceleration time of the motor is determined by the torque and load torque
generated by the motor and the inertia moment of the load. When preventing the stall function during
acceleration/deceleration, reset the longer acceleration/deceleration time. Moreover, the
acceleration/deceleration time will be extended as the time to prevent the stall function. If you want to
further shorten the acceleration and deceleration time, please add optional brake resistor and brake unit
(For 30K0 and above) or increase the capacity of the motor and frequency converter at the same time.

1.2.3 Use

Wiring inspection

If the power supply is connected to the output terminals U, V, W of the frequency converter, which
will be damaged. Before power-on, carefully check the wiring and wiring sequence for errors. Check
for short circuit and wiring errors in the control circuit terminals. Failure to do so may result in
malfunction or fault.

Three-phase input cannot be changed to two-phase input.

Thermal protection of motor

If the selected motor does not match the rated capacity of the frequency converter, be sure to
adjust the related parameters for motor's protection in the frequency converter or install a thermal
relay to the motor.

Installation and selection of wiring circuit breaker or earth leakage circuit breaker

In order to protect the wiring of the frequency converter and prevent secondary losses in the
event of an accident, it is recommended to install an earth leakage circuit breaker (ELCB). In addition,
if the upper power system allows to cut off the leakage, a wiring breaker (MCCB) can also be used.

When selecting an ELCB, it is recommended to use an earth leakage circuit breaker for high-
frequency leakage current. When selecting MCCB, it is necessary to consider the power factor of the
power supply side of the frequency converter (varies according to the power supply voltage, output
frequency, and load).

Installation of electromagnetic contactor

In order to cut off the power supply to the frequency converter, it is recommended to install a
magnetic contactor (MC). When installing the magnetic contactor, please design a circuit that
disconnects the MC through the fault contact output of the frequency converter. When setting MC on
the power supply side, do not start and stop the MC frequently. Failure to do so will result in
malfunction of the frequency converter. When switching the ON/OFF by MC, please set it to a
maximum of 1 time in 30 minutes.
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1. Safety Information and Precautions

Maintenance and inspection

The built-in capacitor requires a certain discharge time even if the power supply to the frequency
converter is cut off. Therefore, when checking, cut off the power supply and wait until the time
indicated on the frequency converter has elapsed before starting the operation. Otherwise, if there is
residual voltage on the capacitor, it may cause electric shock.

The heat sink of the frequency converter will generate high temperature and should not be
touched. Otherwise there is a risk of burns.

Please cut off the power supply to the frequency converter for more than 10 minutes , and make
sure that the heat sink is sufficiently cooled before replacing the cooling fan.

When performing operations on live parts, be sure to pay attention to the following items.

1. If the frequency converter is in the stop state and the motor is still driven by the load, be sure to
install a low voltage manual switch on the output side of the frequency converter.

2. When performing maintenance, inspection and wiring, please cut off the output side low voltage
manual switch and wait until the time indicated on the frequency converter has started.

3. Do not turn on/off the low voltage manual switch while the motor is running, otherwise the
frequency converter will be damaged.

4. When the low voltage manual switch needs to be turned on during free running of the motor,
please power on the frequency converter first, and then operate when the frequency converter is
stopped.

Transportation or Installation

1. Do not fumigate the frequency converter.

- 2. Do not expose the frequency converter to halogens (fluorine, chlorine, bromine, iodine, etc.) or
DOP gases (phthalates) under any circumstances of transportation or installation.

3. In areas where the altitude is more than 1000m, the heat dissipation effect of the frequency
converter deteriorates due to the thin air, so it is necessary to derate the equipment for use. Please
contact our professional staff for this situation.

4. For the use of frequent lightning, please add lightning protection device to the frequency
converter.

1.3 Precautions for use of motor
1.3.1 Standard motor

Insulation withstand voltage

When the input voltage is high (above 440V) or the wiring distance is long, the insulation
withstand voltage of the motor must be considered. For details, please contact the motor
manufacturer.

High-speed running

When it is used under conditions higher than the motor's rated speed, dynamic balance and poor
bearing durability may occur. Please contact the motor manufacturer for more information.

Torque characteristics

The torque characteristics are different when the motor is respectively driven by a frequency
converter and power-frequency power supply, it is necessary to confirm the load torque characteristics
of the connected machine.
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1. Safety Information and Precautions

Vibration

The XFC550 series of frequency converters can use high carrier modulation PWM control
(depending on the parameters, low carrier modulation PWM control can also be selected). When high
carrier modulation PWM control is selected, the vibration of the motor will be reduced, which is
basically the same as when it is driven by the power frequency power supply. However, the vibration
will increase slightly in the following cases.

* Resonance with the vibration frequency inherent in the mechanical system

Attention should be paid when changing a motor that runs at a constant speed to run at variable
frequencies. In this case, it is effective to install anti-vibration rubber or perform frequency jump control
under the motor frame.

Noise

The noise varies depending on the carrier frequency. When the motor runs at a high carrier
frequency, it is basically the same as that with power-frequency power supply, but operation above the
rated speed will generate large wind noise.

1.3.2 Special motor

Explosion proof motor

When a pressure-proof explosion-proof motor is being driven, it is necessary to conduct the
explosion-proof test for the combination of the motor and the frequency converter, and the same
applies to the existing explosion-proof motor. In addition, since the frequency converter body is not
explosion-proof, please install it in a safe place.

Gear drive motor

The gear drive motor has different rotation ranges depending on the lubrication method and the _
manufacturer. Especially when oil lubrication is applied, there is a risk of sintering only at low speed. In
addition, for the application of running at a high speed of 50 Hz or higher, please contact the
manufacturer.

Variable-pole motor

The rated current of the pole-changing motor is different from that of the standard motor. Please
confirm the maximum current of the motor and select the corresponding frequency converter. Be sure
to switch the poles after the motor has stopped. If switching is performed during rotation, the
regenerative overvoltage or overcurrent protection circuit will operate and the motor will stop running
freely.

Underwater motor

The rated current of the underwater motor is larger than that of the standard motor, so be careful
when selecting the frequency converter capacity. In addition, when the wiring distance between the
motor and the frequency converter is long, the maximum torque of the motor will decrease due to the
voltage drop, so use the cable thick enough for wiring.

URAS vibration motor

The URAS vibration motor rotates with weight droppers (unbalanced weight) attached to the two
shaft ends of the motor rotor and outputs the centrifugal force as vibration force. When the frequency
converter is used to drive the motor, attention should be paid to the following items and select the
capacity of the frequency converter. For specific selection method, please contact our agent or sales
manager.
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* URAS vibration motor should be used below the rated frequency.

* The control mode of the frequency converter uses V/f control .

* Since the vibration torque (load inertia) is as high as 10 to 20 times the motor inertia, set the
acceleration time to 5~15s.

* Due to the large torque of the eccentric torque part (the static friction torque starting from a
standstill), sometimes it may be unable to start for insufficient torque.

Motor with brake

When a frequency converter is used to drive a motor with a brake, if the brake circuit is directly
connected to the output side of the frequency converter, the brake will not be enabled due to the low
voltage at startup. Please use a motor with brake powered separately to connect the brake's power
supply to the side of the frequency converter. In general, when a motor with a brake is used, the noise
in the low speed range may become high.

Power transmission structure (reducer, belt and chain)

When an oil-lubricated gearbox and reducer are used in the power transmission system, if the
engine only continuously operates at a low speed, the oil lubrication effect will be deteriorated. In
addition, when performing high-speed operation of 50 Hz or more, attention should be paid to
problems such as noise produced by the power transmission structure, strength due to centrifugal
force, and reduced life.

1.3.3 Description of warning symbols

Fig. 1-1 shows the frequency converter Warning symbol, be sure to follow the Warning symbol

when using the frequency converter.

WARNING!

Risk of electric shock.

*Read manual before installing.
-Wait 10 minutes after disconnecting power supply.

Fig. 1-1 Warning symbol

/1 WARNING

Risk of electric shock
Be sure to read through this technical manual before operation
Please wait for 10 minutes after powering down.

6 XFC500 Series Technical Manual



2. Product Information

2. Product Information

2.1 Confirm information before use

When the product is received:

1. Make sure that the rating indicated on the nameplate of this machine is consistent with your
ordering requirements;

2. If you find that the product is in bad conditions, please contact our agent in time.

2.1.1 Model description
XEC500 - 3P4 - 5K50 G /7KEQP - BE N - 2 0

]

Design code

0: standard

1-Z: non-standard

IP Grade

2:1P20

Output reactor

L: with output reactor
N: without output reactor
Op ing panel
E:LED

C:LCD

N: No operating panel
Braking unit

B: Built-in braking unit
N: No braking unit
Load type

P: Fan pump type

motor

Load type

G:General

motor

Power supply specification
3P4: 3-phase 400V

Product series

XFC500

Fig. 2-1 Model description of frequency converter

2.1.2 Description of nameplate

LY LY r.

sl Il xFcs00

Model: XFC500-3P4-5K50G/7TK50P-BEN-20
Max Apply Motor: 5.5kW/7.5kW

Input: AC3PH 380-480V 50/60Hz 16A/21A
Cutput: AC3PH 0-480% 0-500Hz 13AMT7A
Met Weight: 3 2kg P20 18WO04
Material Mumber: 3002000105 REV: AA

Code: €
(TR0 AR

3002000105-00000001
XI'AN XICHI ELECTRIC CO.,LTD,

MADE IN CHINA

Fig. 2-2 Description of frequency converter's nameplate
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2. Product Information

2.1.3 Specification
Table 2-1 Technical parameters of XFC500

Model Motor power Rated input Rated input Rated output
XFC500-3P4-] kw capacity kVA current A current A
1K50G 1.5G 3.2 4.8 4
2K20G 2.2G 4.5 6.8 5.6
4K00G 4G 7.9 12 9.7
5K50G/7K50P ggg 1 1 ;? 1 ?
7K50G/11KOP 7115§ ;3 5(1) ;2
11K0G/15KOP 115§ 2(7) 2(1) §§
15K0G/18K5P 1185_SGP g 2(1) ig
18K5G/22KO0P f;PG gg 23 ig
22K0G/30K0P f}ég 2? g; g?
sokocioTkop |00 o1 - "
srocsKop |3 i " 0
45K0G/55K0P ggg ;f ': 13; 19009
sekoorsKop |20 - a7
e - o 2 .
90K0G/110KP %Ooi 1471; ;?? ;?
110G 179 271 211
110KG/132KP 130p 200 303 253
132G 167 253 253
132KG/160KP 160P 201 306 303
160G 201 306 303
160KG/185KP 185P 233 353 350
185G 233 353 350
185KG/200KP 200P 250 380 378
200G 250 380 378
200KG/220KP 220P 275 418 416
220G 275 418 416
220KG/250KP 250P 312 474 467
250G 312 474 467
250KG/280KP 80P 350 531 522
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2. Product Information

Model Motor power Rated input Rated input Rated output
XFC500-3P4-0 kW capacity kVA current A current A
280G 350 531 522
280KG/315KP 315P 393 597 588
315G 393 597 588
315KG/355KP 355P 441 669 659
355G 441 669 659
355KG/400KP 400P 489 743 732
400G 489 743 732
400KG/450KP 450P 550 835 822
450KG 450G 550 835 822

Built-in DC reactor for 132K/160P and above model

Table 2-2 Techn

ical specification of XFC500

Item

Specification

Rated voltage

3-phase 380~480V

Power Allowable voltage fluctuation | -15%~+10%
supply Rated frequency 50~60Hz
Allowable frequency fluctuation | =5%
Max output voltage Go after input voltage
Max output frequency 500Hz
0.5~16kHz (Automatic adjustment as per
Output Carrier frequency temperature. The adjustment range differs for
different types)
Overload capacity 150% rated current 60s
180% rated current 3s
Frequency setting resolution Digital settirﬁg: 0.01Hz
Analog setting: max frequency x 0.025%
Open-loop vector control (SVC)
Control mode Closed-loop vector control
V/F control
Pull-in torque 0.3Hz/150% (SVC)
Speed range 1:200 (SVC)
Speed stabilizing accuracy +0.5% (SVC)
Control accuracy of torque +5% (SVC)
Torque boost Automatic torque boost
Manual torque boost 0.1%-30.0%
Three modes: straight line type; multipoint type; Nth
V/F curve power type V/F curve(1.2th power, 1.4th power, 1.6th
Basic power, 1.8th power, 2th power)
functions Straight line or S curve acceleration-deceleration

Acceleration-deceleration curve

method; four kinds of acceleration-deceleration time,
acceleration-deceleration range: 0.0-6500.0s

DC braking

DC braking frequency:0.00Hz~max frequency
Braking time: 0.0s~36.0s
Braking action current value: 0.0%~100.0%

Jogging control

Jogging freq. range: 0.00Hz~50.00Hz
Jogging acceleration-deceleration time: 0.0s~6500.0s
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2. Product Information

Item Specification
Simple PLC, multistage spee| Up to 16-stage speed operation via built-in PLC or
operation control terminal
- Closed-loop control realized in process control
Built-in PID o
Basic application
unctions Overvoltage and overcurrent Autom?tlcally limit current and voltage during
operation to prevent shutdown due to frequent
stall control
overcurrent and overvoltage
A .| Minimize shutdown due to overcurrent to ensure the
Fast current-limiting function .
normal operation of frequency converter
Digital input 5 multi-functional digital inputs, of which, one supports
max 100kHz pulse input
2 analog inputs, both supporting 0~10V or 0~20mA
Analog input analog input, switch voltage or current input via
jumper
Control . 2 open collector digital outputs, of which, one
. Digital output
interface supports max 100kHz square wave output
Analog output 1 analog .output, supporting 0~1.0V or Q~?OmA analog
input, switch voltage or current input via jumper
1- | tput, including 1 lly- tact
Relay output way relay output, including 1 normally-open contac
and 1 normally-closed contact
Standard comm. interface | 1-way RS485 comm. Interface
Functional expansion Connectable to 10 expansion card and PLC
Expansion interface programmable expansion card
interface Lo Connectable to compatible difference and OC coder
Coder expansion interface .
expansion card
LED digital display 5-digit display of parameter and setting
Indicator lamp 4 status indications and 3 unit indications
Operating Buttor’s function 5 functional buttons, including 1 multi-functional
interface button. Function can be set via parameter PO-00
Shuttle knob Add and minus plus confirm
Parameter copy Fast upload and download of parameters
. Phase loss, overvoltage, undervoltage, overcurrent,
Protection . . . L )
) Basic protection overload, overheat, interphase short circuit, grounding
function
fault
Operation condition Indoor without conductive dust and oil dirt
Operational ambient -10C~40C(40°C~50°C Derate 1.5% when the
temperature temperature rises by 1°C)
Humidity Less than 95%RH, without condensation
Altitude No derating less than 1000m, 1% derating when the
. altitude every rises by 100m
Environment Ambient © ture T
mbient temperature for 20°C~+60C
storage
Vibration Less than 5.9m/s? (0.6g)
) Wall-mounted or embedded installation in cabinet
Installation mode . . .
(installation accessories needed)
IP grade 1P20

10
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2. Product Information

2.2 System wiring

Three-phase AC power supply

In order to prevent the operator from getting an
electric shock, the motor and the frequency
converter must be well grounded.

Circuit breaker

3

I

Fast fuse

Magnetic contactor

J_

— Grounded

Braking resistor

(Under 22kW) Output reactor

Braking unit
(More than 30kW)

Braking resistor

BR
(+)

L

Grounded

Fig. 2-3 External wiring of the system
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. Product Information

2.2.1 Instruction to use of peripheral elements
Table 2-3 Instruction to use of peripheral elements of XFC500 series frequency converter

Name of
accessories

Position of installation

Description of function

Circuit
breaker

Front end of input loop

Break power supply in case of overcurrent of
downstream equipment

Electromagn
etic contactor

Input side of air switch
and frequency converter

The frequency converter should avoid frequent
power-on and -off operation or direct start operation
through the contactor.

Improve the power factor on the input side; effectively
eliminate the higher harmonics on the input side, prevent

Input AC Input side of frequency .
damage to other equipment caused by voltage
reactor converter . . e . .
waveform distortion; eliminate input current imbalance
caused by power phase imbalance.
Reduce the external conduction and radiation
. interference of the frequency converter; reduce the
. Input side of frequency o
EMC filter conduction interference from the power supply end to
converter )
the frequency converter, and improve the
anti-interference ability of the frequency converter.
. Improve the power factor on the input side; improve the
XFC500 series L N
efficiency and thermal stability of the frequency
frequency converter. DC ) - )
converter; effectively eliminate the influence of the
DC reactor reactors of 11K0 and . . . .
higher harmonics on the input side of the frequency
above are standard ) e
. . converter and reduce external conduction and radiation
configuration .
interference.
The output side of the frequency converter generally
contains more high-order harmonics. When the distance
between the motor and the frequency converter is long,
Installed close to as there is a large distributed capacitance in the line, the
AC outout frequency converter | harmonics may generate resonance in the loop, bringing
outpu
reactc?r between output side of | about effects in two aspects; destroy the insulation

frequency converter and
motor

performance of the motor, and damage the click
function. Large leakage current will cause frequent
protection of the frequency converter; when the distance
between the frequency converter and the motor is too
long, it is recommended to install an output AC reactor.

12

XFC500 Series Technical Manual




2. Product Information

1. Do not install capacitors or surge suppressors on the output side of the frequency converter.
This will result in malfunction of the frequency converter or damage to the capacitor and surge
SUppressor.

2. The input/output (main circuit) of the frequency converter contains harmonics that may cause
interference to the communication equipment near the frequency converter. Therefore, install an anti-
interference filter to minimize interference.

3. Refer to section 10 for peripheral components and options for details of peripheral devices and
options.

ATTENTION:

Frequent ON and OFF may cause the frequency converter to malfunction. Considering the
service life of the relay contacts and electrolytic capacitors inside the frequency converter, the
maximum running and stopping frequency should not exceed 30 minutes. Please try to run and stop
the motor through the operation of the frequency converter.

2.3 Components of frequency converter
e

a-Bottom cover

b-Wiring back plate
c-Operating panel
d-Rotational push plate
e-Fan cover plate
f-Fan
Fig. 2-4 Parts of frequency converter
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3. Installation

3. Installation

3.1 Safety cautions and installation requirement

/4\ DANGER

v'Do not install if the components of the frequency converter are incomplete or damaged.
v The frequency converter should be installed on a flame-retardant object such as metal and
kept away from flammable and explosive objects.

v’ The operation should be performed 10 minutes after the frequency converter is disconnected
from the power supply.

A Warning

v When transporting, please firmly hold the bottom of the frequency converter, not just the

operating panel or cover.
v/ Do not drop the debris produced in drilling holes into the frequency converter during
installation.

Confirm that the installation site meets the following conditions:

1. Avoid installation in places where there is direct sun shining, damp, or water;

2. Avoid installation in places with oily dust, fibers and metal particles;

3. Vertically mounted on an object that is flame retardant and can withstand the weight of the
body;

4. There is enough heat dissipation space around the frequency converter to ensure the ambient
temperature is within -20~ 50 °C;

5. The installation base is solid enough to meet the vibration requirements of the product, and the
vibration is less than 5.9 m/s* (0.6g).

ATTENTION:
The higher the ambient temperature, the shorter the life of the frequency converter.
Installation in a well ventilated area or with additional cooling device to increase the reliability of
the frequency converter.

Do not install equipment such as transformer that generates electromagnetic waves or
interference around the frequency converter. Otherwise, the frequency converter will malfunction.

To install such a device, a shield should be placed between it and the frequency converter.
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3. Installation

3.2 Dimensions and mounting dimensions
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Fig. 3-3 Outside view C
Table 3-1 Dimensions
Model Dimensions (mm)
XFC500-3P4- |0Vl W |y | b | w | h |nt| a | ¢ | Set | Weidht
view screw (kg)
1K50
2K20 A 110 [ 228 [ 177 | 75 | 219 | 200 | 172 | 1.5 M5 25
4K00
5K50 140 | 268 | 185 | 100 | 259 | 240 | 180 | 1.5 M5 3.2
7K50
115&8 B 170 | 318 | 225 | 125 309 | 290 | 220 | 1.5 M5 7
18K5
22K0 190 | 348 | 245 | 150 [ 339 | 320 | 240 | 1.5 M5 9
gg&g 260 | 500 | 260 | 200 | 478 | 450 | 255 | 1.5 Mé 21
gg&g 295 | 570 | 307 | 200 | 550 | 520 | 302 | 2 M8 325
75K0 Cc
90KO0 350 | 661 | 350 | 250 | 634 | 611 | 345 | 2 M10 61.5
110K
132K
T60K 450 | 850 | 355 | 300 | 824 | 800 | 350 | 2 M10 91
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3. Installation
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Fig. 3-4 Outside view D
Table 3-2 Dimensions
Dimensions (mm)
Model Outsid Set |Weight
XFC500-3P4-c |OWS%€l w | 4 | D | w | h |ht|h2| d |wWi e g
view screw | (kg
185K
200K
220K 340 |1218| 560 | 200 |1150(1180| 53 [ 545|400 M12 210
250K
280K D
315K
355K
200K 340 |1445] 560 | 200 |1375({1410| 56 | 545|400 M12 245
450K

3.3 Mounting direction and space

3.3.1 Mounting direction
Install the frequency converter in a vertical upward direction.

16
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3. Installation

Fig. 3-5 Mounting direction

3.3.2 Mounting of single frequency converter

=7
&

@
1

1K50~160K

In order to ensure the ventilation space and wiring space required for the frequency converter, the
installation space should be reserved around the frequency converter. Be sure to follow the installation

conditions shown in Table 3-3.

L nJ

185K~450K
Fig. 3-6 Installation space (single machine)

Table 3-3 Installation space and size (single machine)

Model XFC500-3P4-5 Size (mm)
1K50~15K0 A1=150 B1=>10
18K5~160K A1=150 B1=>30
Model XFC500-3P4-o Size (mm)
185K~450K A=250 | B1=10 | B2=20 | c1=20

3.3.3 Installation of multiple frequency converters in parallel

When the XFC500 series frequency converters dissipate heat, the heat is dissipated from bottom
to top. When multiple frequency converters work at the same time, they are usually installed side by
side. The upper part of the machine should be aligned, especially the frequency converters of different

sizes, as shown in Figure 3-7.
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3. Installation

When the frequency converter is installed in the cabinet, the verticality and space should be fully
considered to facilitate heat dissipation. The installation dimensions are as specified in Table 3-4.

A1
o o] (O

)

B1

,‘ Aﬂt =

Fig. 3-7 Installation space (multiple frequency converters in parallel)
Table 3-4 Installation space and size (multiple frequency converters in parallel)

Model XFC500-3P4-o Size (mm)
1K50~15K0 A1=150 B1=10 C1210
18K5~160K A1=150 B1=30 C1=10

3.3.4 Installation of top and down frequency converters
ROR

When the frequency converters need to be

"_i - installed in top and down rows, the heat of the down

Heat-insulating baffle D1 row of frequency converters will cause the temperature
% of the top row of frequency converters to rise, which

o B will cause overheating/overloading faults of the toprow

of frequency converters. Therefore, measures such as
installing heat-insulating baffles should be taken, such

=7
as Figure 3-8 shows.
~ Note: Over 160K does not support top and down
installation.

Fig. 3-8 Installation space for frequency converter (top and down installation)
Table 3-5 Installation space and size (top and down installation)

Model XFC500-3P4-1 Size (mm)
1K50~15K0 D1=300
18K5~160K D1=400
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3. Installation

3.4 Wall-mounting and flush installation

The XFC500 series frequency converters have different installation methods depending on the
power level. Please follow the installation instructions below for product installation in accordance with
the specific model and installation requirements.

3.4.1 Wall-mounting type

ATTENTION:

In this type of installation, fix the frequency
converter with four screws as shown on the left
picture. Otherwise, the fixed part of the frequency
converter may fall off due to uneven force during
long-term operation. Over 160K does not support
wall-mounting installation.

Fig. 3-9 Wall-mounting type of frequency converter

3.4.2 Embedded installation
Steps for plastic structure embedded installation(1K50-22K0)

1. Secure the left and right external brackets to the machine with screws.
2. The machine body passes through the mounting plate from the back.
3. Screw the body of the external bracket to the mounting plate with screws.

@VEL

Fig. 3-10 Diagram of steps for plastic structure embedded installation

Steps for sheet metal structure embedded installation(30K0-160K)

1. Fix the upper, lower, left and right external brackets to the machine body with screws.
2. The machine body passes through the mounting plate from the front.

3. Screw the body of the external bracket to the mounting plate with screws.
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3. Installation

External bracket

@-

=

Fig. 3-11 Diagram of steps for sheet metal structure embedded installation
Table 3-6 Table of accessories shape and assembly size for embedded installation

Installation plate's hole Fixing i i
XFCSN(I)(()]d:?IL4 position and size (mm) Sffetw moment Diagram ofelr:tbee:iizd mounting
" H [ wt | H2 [ w2 (N.m) P
1K50 204 | 114 | 186 | 136 M5 2
2K20 W1
4K00
5K50 244 | 144 | 226 | 166 M5 2
7K50
11K0
294 | 174 | 276 | 196 M5 2
5
18KS 324 | 194 | 306 | 216 M5 2
22K0 Ho
30K0 H
37KO 510 | 285 | 500 | 306 M6 4
45K0
17 7 M
55K0 580 | 3 570 | 335 8 8
75K0
90KO0 666 | 372 | 654 | 408 | M10 20
110K
132K
w2
160K 872 | 472 | 843 | 508 | M10 20

The embedded mounting bracket selection is commonly found in section 10.3.
Note: Over 160K does not support embedded installation.

20
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3. Installation

3.5 Installation of operating panel
Door panel of the control cabinet

Installation pallet

Operating panel

Fig. 3-12 Diagram of operating panel installed on the outside of the control cabinet

88.00mm

99.00mm

136.00mm
145.00mm

Fig. 3-13 Diagram of hole size of door panel

Fig. 3-14 Diagram of installation pallet

When the operating panel is installed on the outside of the control cabinet, it needs to process the

door panel of the control cabinet, with the hole size as shown in Fig. 3-13.

The mounting pallet's model and size are uniform, its model is XFC5-PHO-00, and can be

purchased with our company if necessary.

XFC500 Series Technical Manual
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4. Wiring

4. Wiring

4.1 Installation precautions and installation site requirements

/4\ DANGER

v To prevent electric shock, do not wire when the power is on, otherwise there is a risk of

electric shock.

/\ WARNING

v Do not operate with the frequency converter cover removed, otherwise there is a risk of

electric shock.
v Be sure to ground the ground terminal on the motor side, otherwise it may cause electric
shock or fire due to contact with the motor case.

v'Do not wear loose clothing or accessories, and do not operate the frequency converter in the|
case without wearing eye protector.

v Tighten the terminal screws to the specified torque. If the connection of the main circuit wires
is loose, it may cause a fire due to overheating at the wire connection.

v Do not allow inflammables to come into contact with the frequency converter or attach
flammable materials to the frequency converter, otherwise there is a risk of fire.

v'Do not use the wrong voltage for the main circuit power supply, otherwise there is a risk of
fire.

v'Before powering on, please confirm whether the rated voltage of the frequency converter is
consistent with the power supply voltage.

v’ Please connect the brake resistor and brake unit according to the wiring diagram.

ATTENTION:

v Do not unplug the motor when the frequency converter is outputting voltage, otherwise the
frequency converter will be damaged.

v When wiring the control circuit, do not use cables other than shielded wires. Please use
double stranded shielded wires and connect the shield to the ground terminal of the
frequency converter for grounding.

v'Do not change the circuit of the frequency converter, otherwise the frequency converter will
be damaged. The damage caused shall not be covered by the company.

v' After wiring the frequency converter and other machines, please confirm that all wiring is
correct.
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4. Wiring

4.2 Standard wiring diagram

External brake unit
(above 30kW)

| Braking resistor

|

1

|

! (below 22kW) 1

;

|

1
D
O

Three-phase AC power supply @
L2

Power GND 0 @ @%Motor GND

X621 [] External keyboard interface

Digital input 1

S 0 X620 [] Keyboard interface
Digital input 2

56 %640 [[] PG card intrtace
Digital input 3

5 0 X630 [] Functional expansion card interface
D\gitﬂ]pum
Digital input 5

Pulse input } Analog output
DC 0-10V/0-20mA

Frequency setting
power supply
1ov 1omp X502

Multifunction open
collector output

Open collector 2 DC 0-24V/0-50mA
(high-speed pulse output)

Fault output
AC 250V 10mA-3A
DC 30V 10mA-1A

Open collector 1

OAS-0AL

Modbus RTU
RS485

Fig. 4-1 Standard wiring diagram of frequency converter
4.3 Removal and installation of operating panel and cover plate

ATTENTION:
Do remember to power off the machine during the removal and installation process.

4.3.1 Removal and installation of operating panel
Removal

Put your fingers on the buckles on both sides of the operating panel and squeeze them in at
the same time, and then lift them up slightly until the buckle of the operating panel is disengaged
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4. Wiring

from the case, that is, the operating panel is removed.

Buckle
Operating panel _

Fig. 4-2 Removal of frequency converter's operating panel
Installation
Put the operating panel in the original position, press the buckles on both sides while pressing
inward until you hear a click.
4.3.2 Removal and installation of bottom cover

XFC500 series frequency converters need to remove the &
bottom cover for main circuit and control circuit wiring. &
Model of below 22K0 Bottom cover
Removal: Put your fingers into the detaching ports on

both sides of the bottom cover, and squeeze them on both
sides with force, and lift them up slightly until the bottom cover
is disengaged from the case, thus the bottom cover is i
Detaching port
removed.

Installation: Put the lover cover in the original position,
Removal and installation of

press the buckles on both sides while pressing inward until
model below 22K0

you hear a click.
n Model of above 30K0

The bottom cover of the model above 30KO is divided into two types: the sheet metal bottom
cover and the control unit bottom cover.

Removal: The bottom cover of the control unit must be removed after the sheet-metal bottom
cover is removed. The steps are as follows: 1. Unscrew the two captive screws at the bottom by hand;
2. Hold the bottom cover of the sheet metal with both hands, and move it backwards until the tongue
of the sheet-metal bottom cover is retracted to the upper cover card slot. By lifting it up, you can
remove the sheet-metal bottom cover; 3. Push the bottom cover of the control unit in the direction of
the arrow to complete the disassembly.
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4. Wiring

Then lift it up

Removal of model of above 30K0
Installation: Place the bottom cover of the control unit in place (the straight edges on both sides of
the top are aligned with the bottom of the control unit's upper cover arrow mark), then push the bottom
cover of the control unit horizontally in the direction of the arrow, place the sheet metal bottom cover in
the original place, and finally press captive screws and tighten them, thus the installation is completed.

\
{ |
% The top straight edges are

aligned with bottom of the
top cover's arrow mark

The bottom cover of the control

unit is installed in place.

Installation of model of above 30K0
Fig. 4-3 Removal and installation of frequency converter's bottom cover

4.3.3 Removal of wiring baffle

Wiring baffle '

Fig. 4-4 Removal of frequency converter's wiring baffle

4.4 Main circuit

In order to safely and correctly wire the main circuit of the frequency converter, the main circuit
will be described in detail below.
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4. Wiring

External brake unit
(above 30K0)

Braking re

Three-phase AC power supply @
L2

Power GND @ @

Motor GND

Fig. 4-5 Wiring diagram of main circuit

4.4.1 Functions of main circuit terminals

Ll L2 L3 (¢ BR (] U V W QW

0 @|® o0 e @
[}0 0[O 0o ] N i

1 1T I T T T T T

S\

Fig. 4-6 Distribution diagram of main circuit terminal

&
@

Table 4-1 Functions of main circuit terminals

Terminal
Description Functions
symbol
L1
2 Power inputs of frequency Input terminal of the frequency converters main
converter circuit power supply
L3
(+) DC bus (+) To connect braking resistor or braking unit
To connect braking resistor
BR Braking resistor connection .
9 (No BR terminal for above 30kW model)
) DC bus (-) To connect braking unit
U
v Frequency converter Frequency converter's output terminal to connect
outputs motor
W
@ Earth Input and Output Grounding of Frequency converter

4.4.2 Wire size and tightening torque for main circuit wiring

When wiring is conducted, select the wires used in the main circuit from Table 4-2.
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4. Wiring

ATTENTION:
Please take the voltage drop of the wire into consideration when selecting the wire size.
For main circuit wiring, please use terminals with insulated ends.

Table 4-2 Size of main circuit wire and tightening torque

Recommended size of | Size of GND Tightening
Model Fuse input/output power cable Sc.rew torque
XFC500-3P4-c | (A) cable (mm’) (mm?) size N-m/lbf-in
1K50 10 2.5 2.5 M3 0.8~1/7~8.78
2K20 10 2.5 2.5 M3 0.8~1/7~8.78
4K00 16 25 25 M4 |1.2~1.5/10.6~13.3
5K50 20 4 4 M4 |1.2~1.5/10.6~13.3
7K50 32 4 4 M4  |1.2~1.5/10.6~13.3
11K0 40 6 6 M4 11.2~1.5/10.6~13.3
15K0 50 6 6 M4 [1.2~1.5/10.6~13.3
18K5 80 10 10 M5 2~2.5/17.7~22.1
22K0 100 16 16 M5 2~2.5/17.7~22.1
30K0 100 16 16 M8 9~11/79.7~97 .4
37K0 125 16 16 M8 9~11/79.7~97.4
45K0 150 25 16 M8 9~11/79.7~97.4
55K0 200 50 25 M8 9~11/79.7~97.4
75K0 250 70 35 M10 18~23/159~204
90K0 275 95 50 M10 18~23/159~204
110K 325 120 70 M10 18~23/159~204
132K 400 150 95 M10 18~23/159~204
160K 500 185 95 M10 18~23/159~204
185K 600 240 95 M12 32~40/283~354
200K 600 2*95 95 M12 32~40/283~354
220K 700 2*120 120 M12 32~40/283~354
250K 800 2*120 120 M12 32~40/283~354
280K 800 2*150 150 M12 32~40/283~354
315K 1000 2*185 185 M12 32~40/283~354
355K 1000 2185 185 M12 32~40/283~354
400K 1400 2*240 240 M12 32~40/283~354
450K 1400 2*300 300 M12 32~40/283~354
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4. Wiring

4.4.3 Connection of the motor to the main circuit terminals

The procedures, precautions, and inspection points in wiring the main circuit terminals are
explained below.

1. Connect the frequency converter's output terminals U, V, W to the input terminals U, V, W of the
motor. In this case, be sure to match the phase sequence of the motor terminals to the frequency
converter terminals. If the phase sequence is inconsistent, it will cause the motor to rotate in the
opposite direction.

2. Do not connect the power supply to the output terminals of the frequency converter. Failure to
do so may result in damage to the frequency converter or even a fire.

4.4.4 Wiring distance between the frequency converter and the motor

The length of the cable connected between the frequency converter and the motor is too long,
and the large distributed capacitance is prone to generate high-order harmonic current. The user can
select the cable length according to the specific working conditions. Make sure that the wiring distance
is as short as possible or that the output reactor is configured at the same time.

4.4.5 Grounding mode

Fig. 4-7 Grounding mode

4.4.6 Power grid system requirements for main circuit connection

Note: When the EMC's
connection screws are
removed, the frequency
converter will not achieve
the nominal EMC
performance.

Model of below 22K0 Model of above 30K0
Fig. 4-8 Requirements of power network system

28 XFC500 Series Technical Manual



4. Wiring

This product is suitable for neutral grounded power grid systems. If used in an IT grid system
(neutral ungrounded power grid system), the safety capacitor's (EMC) ground jumper screw need to
be removed, as shown in the figure above. And the filter cannot be installed, otherwise, the product
may be damaged. In the application with a leakage circuit breaker equipped, if there is a jump leakage
during start-up, the safety capacitor's (EMC) jumper screw can be removed.

4.5 Control circuit

4.5.1 Functions of control circuit terminals

A Warning
v’ Safety measures when the machine is restarted
After the emergency stop circuit is wired, be sure to check if it works properly. In order to
enable the frequency converter to perform the stop action safely and quickly, an emergency stop
circuit needs to be set. Otherwise there is a risk of personal accidents.
v’ Before the test run, please confirm the input and output signals of the frequency converter.
Table 4-3 Functions of control circuit
Terminal Name of ... .
Category symbol terminal Description of function
Supply+10V power to the outside
External+10V | Max output current:10mA
10V-GND .
power supply | Generally used as working power supply for external
potentiometer. Potentiometer resistance range: 1kQ-5kQ
Supply +24V power to the outside, generally used as
Power supply External+24V | working power supply for digital input and output
24V-COM .
power supply | terminals and external sensor.
Maximum output current: 200mA
Connected to +24V by default. When driving DI1~DI15
Digital input | with external power supply, the OP needs to be
OP Common port
of terminal | connected to the external power supply and
disconnected from the +24V power supply terminal
1. Input range: DCOV-10V/4mA-20mA, the signal type
Al-GND Analog input | is dependent on X502 jumper on the control board.
) terminal 1 | 2. Input impedance: 22kQ for voltage input and 500Q
_ for current input
Analog input - -
1. Input range: DCOV-10V/4mA-20mA, the signal type is
AI2-GND Analog input | dependent on X501 jumper on the control board.
) terminal 2 | 2. Input impedance: 22kQ for voltage input and 500Q for
current input
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4. Wiring

Terminal Name of s .
Category symbol terminal Description of function
DI1-OP | Digital input 1 o ) i i e )
DI2-OP Digital input 2 1. Optocoupler isolation, compatible with bipolar inputs
Dicital inout 3 2. Input impedance: 2.4kQ
DI3-OP 'gita npu 3. Level input voltage range: 9V~30V
Digital input DI14-OP Digital input 4
In addition to the characteristics of DI1~DI4, it can also
DI5-OP Digital input 5| be used as a high-speed pulse input channel.
Maximum input frequency: 100kHz
The voltage or current output is determined by the
X520 jumper selection on the control board.
Analog Output voltage range: OV~10V
Analog output| AO1-GND .
output 1 (maximum output current: 5mA)
Output current range: OmA~20mA
(maximum load resistance: 500Q)
Optocoupler isolation, bipolar open collector output
Digital Output voltage range: 0V-24V
igita
DO1-CME tg ‘1 Output current range:0mA-50mA
outpu
Digital output P Note: CME and COM have been externally shorted at
the factory
Digital The output mode is constrained by the functional code
output 2 F2-00 "DO2 terminal output mode selection". When it
DO2-CME (high-speed is output as a high-speed pulse, the highest frequency
reaches 100kHz. When it is output as open collector,
pulse output)
it is the same as DO1.
Standard RS485 interface, Terminal resistance is
Communica- 485+ - 485- RS485 plugged in or not is determined by the X540 jumper
tion selection on the control board.
TA-TB Nortmall?/-olpen
Relay Nz:”r;'anl?y Contact drive capability: 250VAC, 3A, COS@=0.4,
output
P TB-TC closed 30VDC, 1A
terminal
22-pin terminal, interface between control board and
Expansion .
X630 optional card
card interface 1o ) d bl d et
Auxiliary ( faxpansllon cart 5 progrlamma e car L etc.) .
interface X640 PG card 16-pin terminal, optional single-ended, differential,
interface resolver, etc. for coder interface
Keyboard . .
X620/X621 . Standard keyboard interface/remote keyboard interface
interface
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4.5.2 Wire size and tightening torque for control loop wiring

In order to ensure the reliability of the wiring, please select the wiring wire for the actual situation.
Table 4-4 Wire size and tightening torque for control loop wiring

Tightening Wire dia.
Terminal Terminal bol Screw torque X
block erminal symbol size (mm?)
( N.m)(LB-IN) (AWG)
10V/AI1/AI2/GND/DI1/DI2/DI3/DI4/
X602/ 0.2 0.5-1.5
DI15/COM/485+/485-/GND/AO1/DO1/ M2
X603 1.7 (28-16)
DO2/CME/COM/OP/24V
0.4 2.5
X601 TA/TB/TC M2.5
(3.5) (28-12)

4.5.3 Wiring for control circuit terminal block

Steps for wiring control circuit

1. Processing of the end of the wire. After removing the protective layer of the wire, use the finger
to gently rub the core wire or the crimping bar terminal in order to prevent the core wire from
spreading;

2. Loosen the screw and insert the wire. Connect wire in the order of X602, X603, and X601.

4.5.4 Control circuit grounding

Connect the ground wire of the control board to the ground terminal under the condition that the
frequency converter and the system are reliably grounded. Otherwise, connect the frequency
converter to the NC terminal to avoid interference with the control board.

The ground terminal and NC terminal position are as shown in the figure below:

Ground terminal

®

NC terminal N
Nc

Fig. 4-9 Diagram of control board's ground terminal and NC terminal’s position
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4.6 Connection of input/output signals

4.6.1 Analog input terminals Al1 and Al2

The weak current analog input signal is susceptible to external interference. Therefore, it is
generally necessary to use a shielded cable, and make the wiring distance as short as possible. When
the signal is seriously disturbed, a filter capacitor or a ferrite core should be added to the analog signal
source.

Both Al1 and AI2 can be input with voltage signal and current signal. The schematic diagram is as

follows:
XFC550 Currerlt:hrectlon
A A XFC550
- Y O +10v Al2 X501
8 . o o T
I U
2 b YA | U GND
1 1 1
3 1 1 1
& Vo
= ‘\ /‘ \ /‘ \) GND
Y Y Ferrite magnetic rings pass in the
I 1
[ . . . _ .
_____ Earth same direction or wind 2-3 rounds in
the same direction.
Voltage signal input Current signal input

Fig. 4-10 Wiring diagram of analog input terminal
The shield of the analog terminal should be led out of the shield on the frequency converter side
and connected to the PE.

@@@@@@@@@@

Control board's analog -
terminal shield grounding D @

o L1 LB EESISSS

Optional card's analog [

[ [ ,77 I
shield grounding LI j

Fig. 4-11 Diagram of the shield grounding of the 1K50/2K20 analog terminal
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Control board's analog
terminal shield grounding

&

Optional card's analog
shield grounding

20

() U VvV W @

e ——

Fig. 4-12 Diagram of the shield grounding of the 4K00/5K50/7K50 analog terminal
4.6.2 DI terminal

Leakage wiring mode

24V
24V

T w3l

DI1

— _:.—ﬁ - (:

DI5

9-30Vout

oV com| Frequency converter's
control board

Fig. 4-13 Diagram of external power supply for leakage wiring mode

24V
24V(<
.
1] &y
L
D1

_I: DI5 >—D—B= C:

Frequency converter's
control board

ov COM

Fig. 4-14 Diagram of internal power supply for leakage wiring mode
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Source wiring mode

24V
9-30Vout
24V
oP K N
2k4Q B =
— o
DI1
T I
=
2k4Q B o
DI5
COM
ov Frequency converter's
control board

Fig. 4-15 Diagram of éxternal power supply for source wiring mode

24V

av| T

O Toao ¥ K|
2k40
T o

DI

DI5

COM( Frequency converter's
control board

Fig. 4-16 Diagram of internal power supply for source wiring mode

n 4.6.3 DO terminal

24V 0O

5o
CME
COM

Fig. 4-17 Diagram of internal power supply wiring for digital output terminal
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24V

DO LOAD

CME

COoM

The digital output CME must be shorted to COM for normal use. When external power supply is
adopted, the external power reference ground needs to be connected to COM.

Fig. 4-18 Diagram of external power supply wiring for digital output terminal

Note 1: The position of X502\X501 \X520\X540 appearing in the manual on the control board
is as shown below:

X502

x501 \w ‘ mxsm @
X520 + _xszo/\ﬁ
o0 (o s o oo DOOOD

LB

T

Fig. 4-19 The position of X502\X501\X520\X540

XFC500 Series Technical Manual 35




5. Operation

5. Operation

5.1 Safety precautions

A DANGER

v The frequency converter can be powered only after the housing is installed. It is forbidden
to remove the housing after power-on.

v Before starting the motor and mechanical equipment, be sure to confirm that the motor and
mechanical equipment are working within the permissible range.

A WARNING

converter.

debugging first.

burn.

v'It is forbidden to check and measure the signal during the running of the frequency

v' Do not change the parameter settings at will.
v Before switching the frequency converter running command channel, be sure to switch the

v' Do not touch the energy consumption braking resistor because it is very hot and easy to

5.2 Description of operating panel

5.2.1 Components of operating panel and functions

Run indicator

Remote indicator
Normally-on: Terminal control
Flashing: COM control

OFF: Panel control

Digital display area

Function key

Shift key

Multifunction key

-

I— REYV indicator

XiCh H

TRIP ON: Torque control mode

RUN TRIP

TRIP Slow flashing: Tuning
TRIP fast flashing: Fault

Unit indicator

Run key

Add/Minus/Enter

/ FUNC
>
MFK /@W

Stop/Reset

Fig. 5-1 Components of operating panel and functions
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Table 5-1 Components of operating panel and functions

Symbol Buttons Function
. 1. Enter the level 1 menu from level 0 menu
Function
2. Go back to the level 1 menu
button

3. Function code parameter abandons save and return

Add (rotate
clockwise)

1. Function code increases at level 1 or 2 menu
2. Data increases at level 3 menu
3. Frequency increases by set value in stop/run status

Minus (rotate
anticlockwise)

1. Function code decreases at level 1 or 2 menu
2. Data decreases at level 3 menu
3. Frequency decreases by set value in stop/run status

Enter (Press)

Enter the menu interface step by step and enter the
parameters

1. Use >>to shift menu edit bit at level 2 menu
2. Use >> to shift menu edit bit at level 3 menu

Shift
3. Switch the parameters such as frequency, current and
voltage displayed operating panel during stop/run

R Used for start control of frequency converter when

un
operation command is reference on operating panel
1. Used for stop control of frequency converter when
operation command is reference on operating panel
Stop/Reset

2. When fails and stops, it is used as a reset button to clear
the fault prompt.

Multifunction

1. Switching of FWD and REV

2. FWD jogging

3. REV jogging

4. Switching between operating panel command channel
and remote channel

5. Switching of modified parameter list
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5. Operation

5.2.2 Correspondence table of number and characters
The numbers and characters displayed on the operating panel are shown in the following table:
Table 5-2 Number and characters of operating panel

Exp:rfats:c;jeifg d Actual characters EXP:; ;s: ctti;:glay Actual characters
0 2 L L
! | n "
2 c r -
: 3 : T
4 Y y l:;
5 5 G D
6 b h i
7 I | |
8 o N N
9 E: o (N
A - q =
b ] T r
c " t =
d |:= u (]
E E c C
F - H H
P ::l
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5. Operation

5.2.3 Description of LED indicators

Table 5-3 Description of LED indicators

Indicator Description of function

When the indicator lights on, it indicates that the frequency converter is in
RUN running state, when the indicator goes off, it indicates that the frequency
converter is in the stop state.

REMOTE OFF: Panel start/stop control method
REMOTE REMOTE Normally ON: Terminal start/stop control method
REMOTE FLASHING: Comm. start/stop control method

REV OFF: Forward rotation
REV ON: Reverse rotation

REV

TRIP ON: Torque control mode
TRIP SLOW FLASHING: Tuning control mode
TRIP FASH FLASHING: Faulty state

TRIP

Hz ON: Frequency unit
A ON: Current unit
Hz-A-V V ON: Voltage unit

Hz and A ON: rpm
Aand V ON: %

5.2.4 Hierarchy of operating panel's display function

W l oPress QPTGSS
ST - I (TN T
. & &

Fig. 5-2 Hierarchy of operating panel's display function
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5. Operation

5.2.5 Frequency command setting
B — o— I — @ -

l

o @ +— (TN — ©— TSN

l

i — @ — M — © -

|
o — R o —

-

Fig. 5-3 Example for frequency command setting

5.3 Control board's indicator

71 © 3%

& J

[ ]

0000
C_

] [

[

Indicator Function

Light ON: Run

Light OFF: Stop
Slow flashing: Tuning
Fast flashing: Fault

LED1 RUN

_I[ ==

ON: Reverse

OFF: Forward
’J] LED2 REV

Fig. 5-4 Control board's indicator
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5. Operation

5.4 Operating steps before running the frequency converter

Follow the instructions to install the

frequency converter and wire

Follow the safety rules to power
on the frequency converter

!

Please set the selection of C1-61 /
C2-61/C3-61 /C4-61 control mode

Continues
flow chart A

Please set the selection of the following basic parameters
Please set the selection of running command (F0-00)
and freq. command (F0-01)

Set input /output functions, multi-speed, S curve and others Check whether the motor's

functional parameters according to usage requirements parameter setting is correct
C1-00-C1-05/C2-00-C2-05
C3-01-C3-05/C4-01-C4-05

Selection of control mode
C1-61=

Check whether VF
0: SVC control curve is correct

2: VF control 1: FOC control ¢
v

Carry out no-load operation

To subgraph To subgraph Check if the operation,
A1 A2 rotation direction, multi-function
input and output, etc. are normal.
To subgraph A-1. A-2 ¢

v

| Make optimal adjustments and set individual parameters |

Carry out actual load operation
Confirm that the mechanical

system is operating normally

\ 4
|Confirm the parameters by the check function, save if correct|

To subgraph
Y A
( The preparations for the operation are completed )
General flow chart Subgraph A-1
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Continues
flow chart A

Can the
oad be disconnected
or self-learning?

v
Static tuning
Cx-37 =1
\

Complete tuning
Cx-37=2

Is the motor cable
length more than 50m when it is
installed locally after self-learning?

Only stop self-learning
of line resistance

Y
Check whether the operation, rotation
direction, multi-function input and output,
etc. are normal in no-load condition

v

Connect the motor to the load

Perform actual load
operation to confirm whether
the mechanical system is
operating normally

Subgraph A-2
Fig. 5-5 Basic steps before operation

5.5 Confirmation of power on and display state

5.5.1 Power on
Iltems:

1. Confirmation of the power supply voltage. Please confirm that the power supply voltage is
correct.

200V: Three phase AC200V~240V 50/60Hz

400V: Three phase AC380V~ 480V 50/60Hz
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5. Operation

Please connect the power input terminals L1, L2, and L3 reliably. Confirm that the frequency
converter and motor are properly grounded.

2. Confirmation of connection between frequency converter's output terminal and motor's
terminal.

Confirm that the connection between the frequency converter output terminals (U, V, W) and the
motor terminals (U, V, W) is secure.

3. Connection confirmation of the frequency converter's control circuit terminal.

Confirm that the connection between the control circuit terminals of the frequency converter and
other control devices is secure.

4. Confirmation of the status of the frequency converter's control terminals.

Confirm if the frequency converter's control circuit terminals are all in the OFF state (the
frequency converter is not running)

5. Confirmation of load status.

Check if the motor is in the no-load state (the state not connected to the mechanical system).

5.5.2 Display state
Table 5-4 Confirmation of display state

NO Content

Normal The data display will show the monitoring status of the frequency command

The display result varies depending on the fault. Please refer to
Faulty "Troubleshooting and measures" and take appropriate measures.
TRIP light flashes quickly

5.6 Test run
5.6.1 Test run under no-load condition

Precautions before running:
1. Please confirm the safety around the motor and machinery.

2. Please confirm whether the emergency stop circuit and the mechanical safety device operate
normally

Items need to be confirmed during running:

1. Does the motor rotate smoothly?

2. Are the acceleration and deceleration of the motor smooth?

Steps for run
Table 5-5 Operating steps for test run without load

Operating steps LED display

1 The initial image is displayed after power-on

Select function code F0-06, set running frequency to
5Hz
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5. Operation

Operating steps LED display

Press the RUN button on the operation panel, the RUN
3 |indicator lights up, and the motor rotates forward at 5
Hz

Confirm that the motor rotates in the correct direction
and the frequency converter has no fault display

If there is no fault in step 4, modify FO-06 to increase
the frequency command value. When changing the set
value, it is necessary to confirm the responsiveness
and change it in units of 10 Hz. For each increase of
set value, please confirm the output current (d0-04)
through the manipulator to ensure that the current
does not exceed the rated current of the motor. For|
example: 5Hz—~50 Hz

After confirming, press STOP to stop running. The
RUN indicator goes off after it is completely stopped.

5.6.2 Test run with load

After confirming the operation in the no-load state, connect the motor to the mechanical system
for test run.

Precautions when connected to the mechanical system:

1. Please confirm the safety around the motor and machinery.

2. Please confirm that the motor is completely stopped.

3. Please connect the mechanical system.

4. Please confirm that the mounting screws are tight, and connect the motor shaft to mechanical
system firmly.

5. Please confirm that the emergency stop circuit and the mechanical safety device operate
correctly.

6. To prevent abnormal operation, please be prepared to press the stop button at any time.

Confirmation during running

1. Does the machine work in correct direction? (Is the direction of rotation of the motor correct?).

2. Are the acceleration and deceleration of the motor smooth?

Steps for running

1. After connecting the mechanical system to the motor, perform the test run in the same
operation as the no-load operation.

2. Check if d0-04 (output current) is too large?

3. Change the frequency command and direction of rotation to confirm if there is abnormal sound
and vibration?

4. If a control failure such as an offset or vibration occurs, handle it.
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6. Functional parameter list

6. Functional parameter list

6.1 Description of parameter's access authority

Function . Factory
code Item Setting range default Change
0: Basic parameters
. . 1: Standard parameters
b0-00 | Access authority settings 2: Advanced parameters 0 PAe
3: Start parameters

0: Basic parameters

Only access to b0 basic system parameters, CO power control parameters, d0 monitoring
parameters, FO control and setting parameters, PO general keyboard parameters, and P1 LED
keyboard parameters.

1: Standard parameters

Only access to b0 basic system parameters, CO power control parameters, C1 first motor
parameters, C2 the second motor parameters, C3 the third motor parameters, C4 the fourth motor
parameters, C5 V/f control parameters, C6 vector control parameters, d0 monitoring parameters, FO
control and setting parameters, F6 extended function parameters, F7 communication parameters, PO
general keyboard parameters, and P1 LED keyboard parameters.

2: Advanced parameters

Only access to b0 basic system parameters, CO power control parameters, C1 the first motor
parameters, C2 the second motor parameters, C3 the third motor parameters, C4 the fourth motor
parameters, C5 V/f control parameters, C6 vector control parameters, d0 monitoring parameters, FO
control and setting parameters, F1 input terminal parameters, F2 output terminal parameters, F3 AIAO
correction, F4 multi-speed and simple PLC parameters, F5 PID control parameters, F6 extended
function parameters, F7 standard communication parameters, F8 protection and fault parameters, PO
general keyboard parameters, P1 LED keyboard parameters, A0 swing frequency, fixed length and
counting parameters, A2 virtual 10, U0 user programmable card parameters.

3: Startup parameters

Only access to CO, C1, C5, group FO (see the Quick Start Parameters Table).

6.2 Quick Start Parameters Table

The symbols in the parameter table are described as follows:

“Y¢” indicates that the set value of this parameter can be changed while the frequency converter is
in the stop and running state;

“” indicates that the set value of this parameter cannot be changed while the frequency
converter is running;

“@” indicates that the value of this parameter is the actual detected record value and cannot be
changed.
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Table 6-1 Quick Start Parameters Table
Fu(:::;on Item Setting range ';Z::;{ Change
C0-03 Carrier frequency 0.5kHz ~ 16.0kHz Dependent ¥
on model
C0-04 Carrier frgquency adjusted [0: NO 1 %
along with temperature |1: YES
c1-01 Motor's rated power  |0.1kW ~ 1000.0kW Dependent)
on model
, Dependent
C1-02 Motor’s rated voltage |1V ~ 2000V *
on model
0.01A ~ 655.35A(frequency
, converter’s power <=55kW) Dependent
C1-03 Motor's rated current 0.1A ~ 6553.5A(frequency converter’s | on model *
power >55kW)
C1-04 Motor’s rated frequency |0.01Hz ~ max frequency Dependent *
on model
, Dependent
C1-05 Motor’s rated speed 1rpm ~ 65535rpm *
on model
0: straight line V/F
1: multipoint V/F
2: square V/F
3:1.2nd power V/F
C5-00 VF curve setting 4:1.4th power V/F 0 *
6: 1.6th power V/F
8: 1.8th power V/F
10: VF complete separation mode
11: VF semi-separation mode
0: Digital setting(preset freq. F0-06,
UP/DOWN modifiable, no memory
when power off)
1: Digital setting(preset freq. F0-06,
UP/DOWN modifiable, memory when
power off)
Main frequency source X [2: Al1
Fo-01 selection 3:AI2 ! *
4: AI3
5:PULSE setting
6: Multistage command
7: Simple PLC
8: PID
9: Communication setting
F0-07 Max frequency 50.00Hz ~ 500.00Hz 50.00Hz *
- Lower limit frequency FO-11 ~ max
FO0-09 Upper limit frequency frequency F0-07 50.00Hz *
FO-11 Lower limit frequency  |0.00Hz ~ upper limit frequency F0-09 0.00Hz IAS
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Function . Factory
code Item Setting range default Change
Frequency command - Runnina frequenc
F0-16 during running 1: Set fr 9 nq Y 0 *
UP/DOWN reference - Setfrequency
. — 0: Same direction
FO0-21 Running direction 1: Opposite direction 0 %
0: Direct start
1: Speed tracking restart
F0-26 Start mode 2: Pre-excitated start (AC 0 *
asynchronous)
0: Deceleration stop
F0-32 Stop mode 1: Free stop 0 IAd
2: Positioning stop
0.00s ~ 650.00s (F0-37=2) Dependent
FO0-39 Acceleration time 1 0.0s ~ 6500.0s (F0-37=1) onpmodel PAe
0s ~ 65000s (F0-37=0)
FO0-40 Deceleration time 1 Same as F0-39 Dependent PAe
on model
N Dependent
F0-41 Acceleration time 2 0.0s ~ 6500.0s PAq
on model
L Dependent
FO0-42 Deceleration time 2 0.0s ~ 6500.0s i e
on model
_ Dependent
F0-43 Acceleration time 3 0.0s ~ 6500.0s PAY
on model
L Dependent
FO0-44 Deceleration time 3 0.0s ~ 6500.0s e
on model
L Dependent
FO0-45 Acceleration time 4 0.0s ~ 6500.0s PAe
on model
L Dependent
FO0-46 Deceleration time 4 0.0s ~ 6500.0s PAq
on model
0: Linear acceleration and
deceleration
F0-47 Acceleration-deceleration |1: S curv§ acceleration and 0 *
mode deceleration A
2: S curve acceleration and
deceleration B
6.3 Parameters list of function code
Group b: System parameters
Function ' Factory
code Item Setting range default Change
b0: Basic system parameters
0: Basic parameters
. . 1: Standard parameters
- A h
b0-00 ccess authority setting 2: Advanced parameters 0 PAG
3: Start parameters
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Function . Factory
code Item Setting range default Change
0: No operation
o 1: Restore factory parameter,
b0-01 Parameter initialization ) , 0 *
excluding motor’s parameter
2: Clear records
Function code’s 0: Modifiable
b0-03 0
modification property 1: Non-modifiable *
0: InEffective
1: Back up parameters to the
b0-04 Parameter copy operating panel 0 *
2: Copy parameters from the
operating panel
b0-05 User’s password 0 ~ 65535 0 w
b0-06 Total power-on hours  |0h ~ 65535h - [ ]
b0-07 Total power consumption [OkW ~ 65535 kWh of electricity - [ J
b0-08 Total running hours 0Oh ~ 65535h - [ J
b0-09 Product number - - [ J
b0-10 Software version - - [ J
Group C: Power control parameters
Function ' Factory
code Item Setting range default Change
CO0: Power control parameters
C0-00 Reserved
0: Motor 1
) 1: Motor 2
C0-01 Selection of motor 2: Motor 3 0 *
3: Motor 4
) 0: No optimization
C0-02 sve :gzr:t;'r:mde 1: Optimal mode 1 1 %
2: Optimal mode 2
D t
C0-03 Carrier frequency 0.5kHz ~ 16.0kHz ependen PAS
on model
C0-04 Carrier fre.quency adjusted [0: No 1 %
along with temperature |1: Yes
DPWM switch limit
C0-05 Swienes Upberiimit o 6oHz ~ 15.00Hz 1200Hz | %
frequency
. 0: Asynchronous
C0-06 PWM modulation mode 0 PAq
1: Synchronous
0: Random PWM inEffective
C0-07 Random PWM depth 1~ 10: PWM carrier freq. random 0 PAd
depth
C0-08 Fast current limit enable 0: Disenable 1 PAq
1: Enable
C0-09 Current detef;tlon 0~100 5 %
compensation
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Fucl:::;;on Item Setting range ZZ::?J?: Change
C0-10 | Undervoltage point setting [60.0% ~ 140.0% 100.00% Y
CO0-11 Cooling fan control 0: Fan works during running 0 PAg

1: Fan always works
. 0: No compensation
C0-12 Ss;:gz:sjt;iaiigze 1: Compensation mode 1 1 PAG
2: Compensation mode 2
C0-13 |Dead zone time adjustment|100% ~ 200% 150% *
Co-14 Overvoltage 200.0~2500.0V Dependent)
on model
Co-15 Motor overlcl@d warning 50% ~ 100% 80% %
coefficient
Type of motor's 0: No temperature sensor
c0-16 temperature sensor 1: PT100 0 *
2: PT1000
C1: The 1st motor’s parameters
0: Common asynchronous motor
C1-00 Motor type selection 1: Variable frequency asynchronous 0 *
motor
, Dependent
C1-01 Motor’s rated power 0.1kW ~ 1000.0kW *
on model
, Dependent
C1-02 Motor’s rated voltage 1V ~ 2000V *
on model
0.01A ~ 655.35A (power of frequency
, converter<=55kW) Dependent
€1-03 Motor's rated current 0.1A ~ 6553.5A (power of frequency | on model *
converter >55kW)
C1-04 Motor’s rated frequency |0.01Hz ~ max frequency Dependent *
on model
, Dependent
C1-05 Motor’s rated speed 1rpm ~ 65535rpm *
on model
0.001Q ~ 65.535Q (power of
C1-06 Asynch motor’s stator  |frequency converter<=55kW) Tuning *
resistance 0.0001Q ~ 6.5535Q (power of parameter
frequency converter >55kW)
0.001Q ~ 65.535Q (power of
C1-07 Asynch motor’s rotor  |frequency converter<=55kW) Tuning *
resistance 0.0001Q ~ 6.5535Q (power of parameter
frequency converter >55kW)
0.01mH ~ 655.35mH (power of
C1-08 Leakage reactance of [frequency converter<=55kW) Tuning *
asynch motor 0.001mH ~ 65.535mH (power of parameter
frequency converter >55kW)
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Fu:;:::n Item Setting range ZZ‘;::H Change
0.1mH ~ 6553.5mH (power of
©1-09 Mutual inductive reactance |frequency converter<=55kW) Tuning *
of asynch motor 0.01mH ~ 655.35mH (power of parameter
frequency converter>=55kW)
0.01A ~ C1-03 (power of frequency
C1-10 No-load current of asynch |converter<=55kW) Tuning *
motor 0.1A ~ C1-03 (power of frequency parameter
converter>=55kW)
C1-16 Reserved
C1-17 Reserved
C1-18 Reserved
C1-19 Reserved
C1-20 Reserved
C1-21 Reserved
C1-27 Encoder lines 1~ 65535 1024 *
0:ABZ incremental encoder
1: UVW incremental encoder
C1-28 Encoder type 2: Rotary transformer 0 *
3: Sine and cosine encoder
4: Line-saving UVW encoder
C1-29 Reserved
A/B phase sequence of |0: Forward
€1-30 ABZ encoder 1: Reverse 0 *
C1-31 UVW encoder’s mounting 0.0 ~359.9° 0.0° *
angle
UVW phase sequence of |0: Forward
c1-32 ABZ encoder 1: Reverse 0 *
c1-33 UVW encoder’s offset 0.0~ 359.9° 0.0° *
angle
C1-34 Number of pole pairs of 1 ~ 65535 ’ *
resolver
C1-35 Reserved
Speed feedback PG 0.0: No action
C1-36 broken line detecting time |0.1s~10.0s 0.0 *
0: No operation
C1-37 Tuning selection 1: Static tuning c?f asynchronous motor 0 *
2: Complete tuning of asynchronous
motor
c1-38 Speed Ioop.proportional 1~100 30 &
gain 1
C1-39 | Speed loop integral time 1 {0.01s ~ 10.00s 0.50s ¥
C1-40 Switchover frequency 1 (0.00 ~ C1-43 5.00Hz ¥
C1-41 Speed Ioop.proportional 1~100 20 &
gain 2
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FucrLc:Lon Item Setting range ';::;::{ Change
C1-42 Speed loop integral time 2 [0.01s ~ 10.00s 1.00s ¥
C1-43 Switchover frequency 2 C1-40 ~ max frequency 10.00Hz PAe
C1-44 Vector control slip gain 50% ~ 200% 100% ¥
C1-45 [ Speed loop filter time constant {0.000s ~ 0.100s 0.000s Y
C1-46 Vector control gverexcitation 0 ~ 200 64 %

gain
0: Function code C1-48 setting
1: Al
2: AI2
3: AI3
Torque’s upper limit source in |4: PULSE setting
C1-47 - 0 PAq
speed control mode 5: Communication reference
6: MIN (Al1,Al2)
7: MAX (AI1,Al2)
The full range of 1 ~ 7 correspond
to C1-48
C1-48 Torqge’s upper limit digit setting 0% ~ 200.0% 150% %
in speed control mode
C1-49 Reserved
C1-50 Reserved
C1-51 Excitation. adjustment 0 ~ 60000 2000 %
proportional gain
C1-52 Excitation adju§tment integral 0 ~ 60000 1300 %
gain
C1-53 Torque adjustg;?:t proportional 0 ~ 60000 2000 o
C1-54 [Torque adjustment integral gain|0 ~ 60000 1300 =
Integral separation
C1-55 Speed loop integral property |0O: InEffective 0 PAq
1: Effective
C1-56 Reserved
C1-57 Reserved
C1-58 Max weak magnetic current  [1% ~ 300% 50% *
C1-59 Weak rT?agnetic autgmatic 10% ~ 500% 100% %
adjustment gain
C1-60 Weak magnfetic integral 210 2 o
multiple
0: No-speed sensor vector control
C1-61 [ The first motor’s control mode [1: Speed sensor vector control 2 *
2: V/F control
0.0%: (Automatic torque boost) [Dependent
c1-62 Torque boost 0.1% ~ 30.0% onmodel | ¥
C1-63 [VF oscillation suppression gain{0 ~ 100 Dependent PAS
on model
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6. Functional parameter list

FucrLc;Lon Item Setting range ';::;::{ Change
C2: The 2nd motor’s parameters
C2-00 Selection of motor type 0: Ordinary asyn.ch. motor 0 *
1: Freq.-conversion asynch. motor
C2-01 Motor’s rated power  |0.1kW ~ 1000.0kW Dependent)
on model
, Dependent
C2-02 Motor’s rated voltage |1V ~ 2000V *
on model
0.01A ~ 655.35A (power of frequency
, converter<=55kW) Dependent
€203 Motor's rated current 0.1A ~ 6553.5A (power of frequency on model *
converter>55kW)
C2-04 Motor’s rated frequency |0.01Hz ~ max frequency Dependent *
on model
, Dependent
C2-05 Motor’s rated speed 1rpm ~ 65535rpm *
on model
0.001Q ~ 65.535Q (power of
C2-06 Asynch motor’s stator  [frequency converter<=55kW) Dependent *
resistance 0.0001Q ~ 6.5535Q (power of on model
frequency converter>55k\W)
0.001Q ~ 65.535Q (power of
C2:07 Asynch motor’s rotor  [frequency converter<=55kW) Dependent *
resistance 0.0001Q ~ 6.5535Q (power of on model
frequency converter>55kW)
0.01mH ~ 655.35mH (power of
C2-08 Leakage reactance of |frequency converter<=55kW) Dependent *
asynch motor 0.001mH ~ 65.535mH (power of on model
frequency converter>55k\W)
0.1mH ~ 6553.5mH (power of
C2-09 Mutual inductive reactance |frequency converter<=55kW) Dependent *
of asynch motor 0.01mH ~ 655.35mH (power of on model
frequency converter>55kW)
0.01A~ C2-03 (power of frequency
©2-10 No-load current of asynch |converter<=55kW) Dependent *
motor 0.1A ~ C2-03 (power of frequency on model
converter>55kW)
C2-16 Reserved
C2-17 Reserved
C2-18 Reserved
C2-19 Reserved
C2-20 Reserved
C2-21 Reserved
C2-27 Encoder lines 1~65535 1024 *
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6. Functional parameter list

Function . Factory
code Item Setting range default Change
0:ABZ incremental encoder
1: UVW incremental encoder
C2-28 Encoder type 2: Rotary transformer 0 *
3: Sine and cosine encoder
4: Line-saving UVW encoder
C2-29 Reserved
ABZ phase sequence of |0: Forward
€230 ABZ encoder 1: Reverse 0 *
C2-31 [ Encoder’s mounting angle |0.0 ~ 359.9° 0.0° *
UVW phase sequence of |0: Forward
C2-32 UVW encoder 1: Reverse 0 *
VW ’s offset
co3g | UVWencodersoffset |, ag990 0.0° *
angle
C2-34 Number of pole pairs of 1 ~ 65535 1 *
resolver
C2-35 Reserved
Speed feedback PG 0.0: No action
©2-36 broken line detecting time |0.1s ~ 10.0s 0.0 *
0: No operation
C2-37 Tuning selection 1: Static tuning of asynch motor 0 *
2: Complete tuning of asynch motor
| rtional
c2-38 Speed oop.propo iona 1~100 30 %
gain 1
C2-39 [ Speed loop integral time 1 ]0.01s ~ 10.00s 0.50s IS
C2-40 Switchover frequency 1 10.00 ~ C2-43 5.00Hz pAe
C2-41 Speed Ioop.propomonal 1~100 20 %
gain 1
C2-42 | Speed loop integral time 2 |0.01s ~ 10.00s 1.00s w
C2-43 Switchover frequency 2 |C2-40 ~ max frequency 10.00Hz e
C2-44 Vector control slip gain  [50% ~ 200% 100% w
Co.45 | Speedloopfitertime ) 00 6.100s 0.000s #
constant
Vect trol
C2-46 eTOr o™ lo~200 64 %
overexcitation gain
0: Function code C2-48 setting
1: A1
2: A2
3: AI3
C2-47 Torque s upper limit source|4: PULSE Sfattn?g 0 %
in speed control mode |5: Communication reference
6: MIN (Al1,Al2)
7: MAX (Al1,Al12)
The full range of 1 ~ 7 correspond to
C2-48
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6. Functional parameter list

Function . Factory
code Item Setting range default Change
Torque’s upper limit digit
C2-48 setting in speed control (0.0% ~ 200.0% 150% *
mode
C2-49 Reserved
C2-50 Reserved
Excitati djustment
Cc2-51 xerarion adus e o ~ 60000 2000 ¥
proportional gain
Cosp | EXciationadjustment 1, o450, 1300 #
integral gain
Torque adjustment
C2-53 . . 0 ~ 60000 2000 w
proportional gain
Tt just t int |
C2-54 orque adjus! men integra 0 ~ 60000 1300 %
gain
. Integral separation
C2-55 Speed r'z"zr't"tegra' 0: InEffective 0 P
property 1: Effective
C2-56 Reserved
C2-57 Reserved
C2-58 Max weak magnetic | o/ 5440, 50% *
current
Ca-59 | Veakmagneticautomatic oo, _ 5ago, 100% | ¥
adjustment gain
Weak tic int |
C2-60 ea magnc.a icintegral |, 10 2 %
multiple
, 0: No-speed sensor vector control
C2-61 The 2nd zzt;er s control 1: Speed sensor vector control 2 *
2: VIF control
0: The same as the 1st motor
1: Accel-decel time 1
lecti f the 2
C2-62 mostir(’a:tel\?;r;; c:eielr:i(r’ne 2: Accel-decel time 2 0 w
3: Accel-decel time 3
4: Accel-decel time 4
C2-63 The 2nd motor’s torque |0.0%(Automatic torque boost) Dependent #
boost 0.1% ~ 30.0% on model
C2-65 VF o§C|IIat|on suppression 0~ 100 Dependent %
gain of the 2nd motor on model
54 XFC500 Series Technical Manual




6. Functional parameter list

Fucr;c;;on Item Setting range ';Z:;Z:{ Change
C3: The 3rd motor’s parameters
C3-00 Selection of motor type 0: Ordinary asyn.ch. motor 0 *
1: Freq.-conversion asynch. motor
C3-01 Motor's rated power ~ |0.1KW ~ 1000.0kW Dependent)
on model
, Dependent
C3-02 Motor’s rated voltage 1V ~ 2000V *
on model
0.01A ~ 655.35A (power of frequency
, converter<=55kW) Dependent
c3-03 Motor's rated current 0.1A ~ 6553.5A (power of frequency | on model *
converter>55kW)
C3-04 Motor’s rated frequency |0.01Hz ~ max frequency Dependent *
on model
) Dependent
C3-05 Motor’s rated speed 1rpm ~ 65535rpm *
on model
0.001Q ~ 65.535Q (power of
C3-06 Asynch motor’s stator  [frequency converter<=55kW) Dependent *
resistance 0.0001Q ~ 6.5535Q (power of on model
frequency converter>55kW)
0.001Q ~ 65.535Q (power of
C3-07 Asynch motor’s rotor  [frequency converter<=55kW) Dependent *
resistance 0.0001Q ~ 6.5535Q (power of on model
frequency converter>55k\W)
0.01mH ~ 655.35mH (power of
©3-08 Leakage reactance of |frequency converter<=55kW) Dependent *
asynch motor 0.001mH ~ 65.535mH (power of on model
frequency converter>55kW)
0.1mH ~ 6553.5mH (power of
©3-09 Mutual inductive reactance |frequency converter<=55kW) Dependent *
of asynch motor 0.01mH ~ 655.35mH (power of on model
frequency converter>55kW)
0.01A~ C3-03 (power of frequency
C3-10 No-load current of converter<=55kW) Dependent *
asynchronous motor 0.1A ~ C3-03 (power of frequency on model
converter>55kW)
C3-16 Reserved
C3-17 Reserved
C3-18 Reserved
C3-19 Reserved
C3-20 Reserved
C3-21 Reserved
C3-27 Encoder lines 1~65535 1024 *
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6. Functional parameter list

Function . Factory
code Item Setting range default Change
0:ABZ incremental encoder
1: UVW incremental encoder
C3-28 Encoder type 2: Rotary transformer 0 *
3: Sine and cosine encoder
4: Line-saving UVW encoder
C3-29 Reserved
A/B phase sequence of |0: Forward
€3-30 ABZ encoder 1: Reverse 0 *
C3-31 [ Encoder’s mounting angle |0.0 ~ 359.9° 0.0° *
UVW phase sequence of [0: Forward
Cc3-32 UVW encoder 1: Reverse 0 *
VW ’s off:
caag | UVWencodersoffset o, a990 0.0° *
angle
C3-34 Number of pole pairs of 1 ~ 65535 1 *
resolver
C3-35 Reserved
Speed feedback PG 0.0: No action
C3-36 broken line detecting time [0.1s ~ 10.0s 0.0 *
0: No operation
C3-37 Tuning selection 1: Static tuning of asynch motor 0 *
2: Complete tuning of asynch motor
C3-38 Speed Ioop.proportlonal 1~100 30 %
gain 1
C3-39 [ Speed loop integral gain 1 {0.01s ~ 10.00s 0.50s IS
C3-40 Switchover frequency 1 ]0.00 ~ C3-43 5.00Hz *
C3-41 Speed Ioop.propomonal 1~100 20 ~
gain 2
C3-42 [ Speed loop integral time 2 |0.01s ~ 10.00s 1.00s PA¢
C3-43 Switchover frequency 2 |C3-40 ~ max frequency 10.00Hz <
C3-44 Vector control slip gain  [50% ~ 200% 100% w
C3-45 | Speedloopfitertime ) o000 6 100s 0.000s #
constant
C3-46 vectorcontrol 5 _ 509 64 Yo
overexcitation gain
0: Function code C3-48 setting
1: Al
2: AI2
3: AI3
C3-47 To!'que s upper limit source [4: PULSE s.ettlr?g 0 %
in speed control mode |5: Communication reference
6: MIN (Al1,Al2)
7: MAX (Al1,Al12)
The full range of 1 ~ 7 correspond to
C3-48
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6. Functional parameter list

Function ' Factory
code Item Setting range default Change
Torque’s upper limit digit
C3-48 setting in speed control (0.0% ~ 200.0% 150% PAe
mode
C3-49 Reserved
C3-50 Reserved
C3-51 Excnatlon. ad]ustment 0 ~ 60000 2000 o
proportional gain
Ccasp | Excitationadjustment 1, o550, 1300 %
integral gain
Torque adjustment
C3-53 ) . 0 ~ 60000 2000 w
proportional gain
Torque adjustment integral
C3-54 . 0 ~ 60000 1300 PAe
gain
. Integral separation
C3-55 Speed :Z°Zrlntegra' 0: InEffective 0 *
property 1: Effective
C3-56 Reserved
C3-57 Reserved
casg | Maxweakmagnetic o 5500, 50% *
current
Weak i i
Ca-59 | Veakmagnetic automatic |44 " 500, 100% %
adjustment gain
C3-60 Weak magnt.etic integral 210 2 »
multiple
, 0: No-speed sensor vector control
C3-61 The 2nd ::Zt;er s control 1: Speed sensor vector control 2 *
2: V/F control
0: The same as the 1st motor
1: Accel-decel time 1
lecti f the 2
C3-62 Se ?C lon otfhe n,d 2: Accel-decel time 2 0 PAS
motor’s accel-decel time .
3: Accel-decel time 3
4: Accel-decel time 4
C3-63 The 2nd motor’s torque |0.0%(Automatic torque boost) Dependent %
boost 0.1% ~ 30.0% on model
C3-65 VF ogcﬂlatlon suppression 0~ 100 Dependent %
gain of the 2nd motor on model
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6. Functional parameter list

Fucr:::leon Item Setting range I;Z‘;;t;{ Change
C4: The 4th motor’s parameters
C4-00 Selection of motor type 0: Ordinary asyn.ch. motor 0 *
1: Freq.-conversion asynch. motor
C4-01 Motor’s rated power  |0.1kW ~ 1000.0kW Dependent *
on model
, Dependent
C4-02 Motor’s rated voltage 1V ~ 2000V *
on model
0.01A ~ 655.35A (power of frequency
, converter<=55kW) Dependent
C4-03 Motor's rated current 0.1A ~ 6553.5A (power of frequency on model o
converter>55kW)
C4-04 Motor’s rated frequency [0.01Hz ~ max frequency Dependent *
on model
, Dependent
C4-05 Motor’s rated speed 1rpm ~ 65535rpm *
on model
0.001Q ~ 65.535Q (power of
C4-06 Asynch motor’s stator  [frequency converter<=55kW) Dependent *
resistance 0.0001Q ~ 6.5535Q (power of on model
frequency converter>55kW)
0.001Q ~ 65.535Q (power of
C4-07 Asynch motor’s rotor  [frequency converter<=55kW) Dependent *
resistance 0.0001Q ~ 6.5535Q (power of on model
frequency converter>55kW)
0.01mH ~ 655.35mH (power of
C4-08 Leakage reactance of |frequency converter<=55kW) Dependent *
asynch motor 0.001mH ~ 65.535mH (power of on model
frequency converter>55kW)
0.1mH ~ 6553.5mH (power of
C4-09 Mutual inductive reactance |frequency converter<=55kW) Dependent *
of asynch motor 0.01mH ~ 655.35mH (power of on model
frequency converter>55kW)
0.01A~ C4-03 (power of frequency
ca-10 No-load current of converter<=55kW) Dependent *
asynchronous motor  [0.1A ~ C4-03 (power of frequency on model
converter>55kW)
C4-16 Reserved
C4-17 Reserved
C4-18 Reserved
C4-19 Reserved
C4-20 Reserved
C4-21 Reserved
C4-27 Encoder lines 1~65535 1024 *
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6. Functional parameter list

Function . Factory
code Item Setting range default Change
0:ABZ incremental encoder
1: UVW incremental encoder
C4-28 Encoder type 2: Rotary transformer 0 *
3: Sine and cosine encoder
4: Line-saving UVW encoder
C4-29 Reserved
A/B phase sequence of |0: Forward
C4-30 ABZ encoder 1: Reverse 0 *
C4-31 [ Encoder’s mounting angle |0.0 ~ 359.9° 0.0° *
UVW phase sequence of |0: Forward
Cc4-32 UVW encoder 1: Reverse 0 *
VW ’s offset
cazz | UVWencodersoffset |, ag990 0.0° *
angle
C4-34 Number of pole pairs of 1 ~ 65535 1 *
resolver
C4-35 Reserved
Speed feedback PG 0.0: No action
©4-36 broken line detecting time |0.1s ~ 10.0s 0.0 *
0: No operation
C4-37 Tuning selection 1: Static tuning of asynch motor 0 *
2: Complete tuning of asynch motor
| rtional
ca-38 Speed oop.propo iona 1~100 30 %
gain 1
C4-39 [ Speed loop integral gain 1 {0.01s ~ 10.00s 0.50s S
C4-40 Switchover frequency 1 10.00 ~ C4-43 5.00Hz pAe
Ca-a1 Speed Ioop.propomonal 1~100 20 %
gain 2
C4-42 | Speed loop integral time 2 |0.01s ~ 10.00s 1.00s w
C4-43 Switchover frequency 2 |C4-40 ~ max frequency 10.00Hz e
C4-44 Vector control slip gain  [50% ~ 200% 100% w
Ca.q5 | Speedloopfitertime ) 000 61005 0.000s #
constant
Vect trol
C4-46 eTOr o™ lo~200 64 %
overexcitation gain
0: Function code C4-48 setting
1: A1
2: A2
3: AI3
Ca-47 Torque s upper limit source|4: PULSE Sfattn?g 0 %
in speed control mode |5: Communication reference
6: MIN (Al1,Al2)
7: MAX (Al1,Al12)
The full range of 1 ~ 7 correspond to
C4-48
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6. Functional parameter list

Function . Factory
code Item Setting range default Change
Torque’s upper limit digit
C4-48 setting in speed control  {0.0% ~ 200.0% 150% Y
mode
C4-49 Reserved
C4-50 Reserved
CA-51 Excnatlon. adJustment 0 ~ 60000 2000 %
proportional gain
Excitafi -
CA-52 x0|t.at|on adju§tment 0 ~ 60000 1300 %
integral gain
Torque adjustment
C4-53 ) ) 0 ~ 60000 2000 A
proportional gain
Torque adjustment integral
C4-54 ) 0 ~ 60000 1300 Y
gain
. Integral separation
C4-55 Speed :gozr't”tegra' 0: InEffective 0 e
propery 1: Effective
C4-56 Reserved
C4-57 Reserved
C4-58 Max weak magnetic | o, _ 550, 50% *
current
Weak ti t ti
Ca-sg | ' eaN MAgnelic automatic 1 ge, _ 5qgo, 100% *
adjustment gain
C4-60 Weak magngtlc integral 210 2 %
multiple
, 0: No-speed sensor vector control
C4-61 The 2nd rr:zt;);’ s control 1: Speed sensor vector control 2 *
2: V/F control
0: The same as the 1st motor
. 1: Accel-decel time 1
C4-62 Selection of the 2nd 1)\ " | jecel time 2 0 e
motor’s accel-decel time .
3: Accel-decel time 3
4: Accel-decel time 4
Ca-63 The 2nd motor’s torque |0.0%(Automatic torque boost) Dependent %
boost 0.1% ~ 30.0% on model
C4-65 VF o§C|IIat|on suppression 0~ 100 Dependent %
gain of the 2nd motor on model
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6. Functional parameter list

Function . Factory
code Item Setting range default Change
C5: VIF control parameters
0: Linear V/F
1: Multipoint V/F
2: Square V/F
3:1.2nd power V/F
C5-00 V/F curve setting 4:1.4th power V/F 0 *
6: 1.6th power V/F
8: 1.8th power V/F
10: VF complete separation mode
11: VF semi-separation mode
C5-01 [Cutoff freq. of torque boost|0.00Hz ~ max frequency 50.00Hz *
C5-02 | Multipoint VF freq. point 1 |0.00Hz ~ C5-04 0.00Hz *
C5-03 Multipoint VF1voItage point 0.0% ~ 100.0% 0.0% *
C5-04 [ Multipoint VF freq. point 2 |C5-02 ~ C5-06 0.00Hz *
Multipoint VF vol i
cs-05 | Multipoint 2V° tage point |, 404 ~ 100.0% 0.0% *
C5-06 [ Multipoint VF freq. point 3 |C5-04 ~ C1-04 0.00Hz *
Multipoint VF volt int
cso7 | PO 3V° a9e POt 5 0% ~ 100.0% 0.0% *
C5-08 VF slip freq. comp. gain  |0.0% ~ 200.0% 0.0% PA¢
C5-09 VF overexcitation gain |0 ~ 200 64 DA e
0: digit setting (C5-11)
1: Al
2: AI2
3: AI3
4: PULSE setting (D15)
C5-10 Voltags]tz S:rl;?ianf VF 5: multistage command 0 PAY
P 6: simple PLC
7: PID
8: Communication setting
Note: 100.0% corresponds to motor’s
rated voltage
Volt digital setti f VF
C5-11 ollage dighta sg ngo 0V ~ motor’s rated voltage ov IAd
separation
S 0.0s ~ 1000.0s
C5-12 Voltage rising t_lme of VF Note: It means the time that OV rises 0.0s PAe
separation )
to the motor’s rated voltage
C6: Vector control parameters
C6-00 Speed/torque cpntrol mode|0: Speed control 0 *
selection 1: Torque control
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6. Functional parameter list

Fucr:::;Lon Item Setting range ';Z‘;:t;{ Change
0: digit setting 1 (C6-03)
1: Al
2: A2
Selection of torque setting 3 A3
C6-01 source in torque control 4: PULSE - 0 *
mode 5: Communication reference
6: MIN (Al1,A12)
7: MAX (AI1,A12)
(The full range of 1 ~ 7 corresponds to
digit setting of C6-03)
C6-02 Reserved
ce.03 | rorquedigitsetingin a0 00 500.0% 150.0% |
torque control mode
C6-04 Reserved
ce-05 | rorwardmaxireq.of 1, ax frequency 50.00Hz | ¥
torque control
ce0p | Reversemaxfreq.of |, o, maxfrequency 50.00Hz |
torque control
C6-07 | Torque control accel time |0.00s ~ 650.00s 0.00s PAe
C6-08 | Torque control decel time |0.00s ~ 650.00s 0.00s <
Group F: Functional control parameters
Fu;c;;on Item Setting range I;ae(;;zzf Change
FO0: Control and set parameters
0: Operating panel’'s command
channel (REMOTE OFF)
Selection of command |1: Terminal command channel
F0-00 source (REMOTE ON) 0 B
2: Communication command channel
(REMOTE FLASHING)
0: Digit setting (preset frequency
F0-06, UP/DOWN modifiable, no
memory when power off)
1: Digit setting (preset frequency
F0-06, UP/DOWN modifiable, memory
when power off)
Main frequency source X |2: Al1
Fo-01 selection 3:AI2 1 *
4: AI3
5: PULSE setting (DI5)
6: Multistage command
7: Simple PLC
8: PID
9: Communication setting
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6. Functional parameter list

Fucrl’c(:;on Item Setting range ';Z::H Change
F0-02 Auxiliary frequel.woy source Sarr.le as F0-01 . 0 *
Y selection (main frequency source X selection)
.R.’ange selection of 0: Relative to max frequency
FO0-03 | auxiliary frequency source . 0 w
. 1: Relative to frequency source X
Y when superposing
Range of auxiliary
F0-04 | frequency source Y when [0% ~ 150% 100% PAY
superposing
Ones place: Frequency source
selection
0: Main frequency source X
1: Main and auxiliary operation result
(operation relation is determined by
tens place)
2: Switch between main frequency
source X and auxiliary freq. source Y
3: Switch between main frequency
F0-05 Frequencyl source source-. X and main & auxiliary 00 %
selection operation results
4: Switch between auxiliary fequency
Source Y and main & auxiliary
operation results
Tens place: Main & auxiliary operation
relation of frequency source
0: Main + Auxiliary
1: Main — Auxiliary
2: Max value of the two
3: Min value of the two
F0-06 Preset frequency 0.00Hz ~ max frequency (F0-07) 50.00Hz x
FO0-07 Max frequency 50.00Hz ~ 500.00Hz 50.00Hz *
0: FO-09 setting
1: A1
F0-08 Upper limit frequrncy  |2: Al2 0 *
source 3: Al3
4: PULSE setting
5: Communication reference
F0-09 | Upperlimitfrequency |-OWer limitfrequency FO-11~max | o o0 |
frequency F0-07
F0-10 |Upper limit frequency offset|0.00Hz ~ max frequency FO-07 0.00Hz <
FO-11 Lower limit frequency  |0.00Hz ~ upper limit frequency F0-09 | 0.00Hz w
F0-12 Reserved
Auxiliary frequency
F0-13 |source’s offset frequency in[|0.00Hz ~ max frequency F0-07 0.00Hz w
superimposing
F0-14 Reserved
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Fucr:::;Lon Item Setting range ';Z‘;:t;{ Change
Digital setting frequency
FO-15 shutdown memory 0: No memory 1 AS
. 1: Memory
selection
Frequency command .
F0-16 UP/D(?WN r?alference when 0: Running frequency 0 *
) 1: Set frequency
running
Ones place: Operating panel
command binds frequency source
selection
0: No binding
1: Digital set frequency
2: Al1
3:Al2
4: A3
5: PULSE setting (DI5)
F0-17 Command source’s bound |6: Mlultistage speed 0000 %
frequency source 7: Simple PLC
8: PID
9: Communication setting
Tens place: Terminal command binds
frequency source selection
Hundreds place: Communication
Command binds frequency source
selection
Thousands place: Auto run binds
frequency source selection
FO0-18 Skip frequency 1 0.00Hz ~ max frequency 0.00Hz DAY
F0-19 Skip frequency 2 0.00Hz ~ max frequency 0.00Hz *
F0-20 Amplitude of skip 0.00Hz ~ max frequency 0.01Hz PAG
frequency
! N 0: Same direction
FO0-21 Running direction 1: Opposite direction 0 %
F0-22 | FWD/REV dead zone time |0.0s ~ 3000.0s 0.0s *
F0-23 REV control enable |0 L"20 0 %
1: Disenable
Operation mode that set [0: Run with lower limit frequency.
F0-24 | frequency lower than the [1: Shutdown 0 PAq
lower limit frequency  |2: Run at zero speed
F0-25 Drop control 0.00Hz ~ 10.00Hz 0.00Hz w
0: Direct start
1: Speed tracking restart
F0-26 Start mode 2: Pre-excitation start (AC asynch 0 o
motor)
F0-27 Start protection selection 0: No protlectlon 0 <
1: Protection
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6. Functional parameter list

Function . Factory
code Item Setting range default Change
F0-28 Start frequency 0.00Hz ~ 10.00Hz 0.00Hz ~
Fo-2g | Startfrequencyholding |, oo 10005 0.0s *
time
Fo-go | Stanbobraking g0 4000 0.0s *
time/pre-excitation time
Start DC braking
FO0-31 current/pre-excitation  |0% ~ 100% 0% *
current
0: Decel stop
F0-32 Stop mode 1: Free stop 0 IAd
2: Positioning stop
FO0-33 Initial frequenc.y of stop DC 0.00Hz ~ max frequency 0.00Hz w
braking
D ki iti
Fo-34 | StopDCbrakingwaiting 1, 464 o6 0.0s e
time
FO0-35 Stop DC braking time  [0.0s ~ 100.0s 0.0s baS
F0-36 Stop DC braking current |0% ~ 100% 0% IS
. . 0: 1s
F0-37 Acceleratt;:qr;/ll)ﬁti:teleratlon 1. 0As 1 *
2: 0.01s
Acceleration/Deceleration 0: Max frequency (F0-07)
F0-38 time base frequenc 1: Set frequency 0 *
quency” 12: 100.00Hz
0.00s ~ 650.00s (F0-37=2) Dependent
F0-39 Acceleration time 1 0.0s ~ 6500.0s (FO-37=1) onpmodel w
0s ~ 65000s (F0-37=0)
D t
F0-40 Deceleration time 1 Same as F0-39 ependen PAY
on model
L Dependent
FO0-41 Acceleration time 2 0.0s ~ 6500.0s e
on model
L Dependent
FO0-42 Deceleration time 2 0.0s ~ 6500.0s PAe
on model
S Dependent
F0-43 Acceleration time 3 0.0s ~ 6500.0s PAq
on model
N Dependent
FO0-44 Deceleration time 3 0.0s ~ 6500.0s A e
on model
_ Dependent
F0-45 Acceleration time 4 0.0s ~ 6500.0s IAd
on model
L Dependent
FO0-46 Deceleration time 4 0.0s ~ 6500.0s w
on model
Acceleration/Deceleration 0: Linear acceleration/deceleration
FO-47 mode 1: S-curve acceleration/deceleration A 0 *
2: S-curve acceleration/deceleration B
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Fucr:::;Lon Item Setting range '::;:t;{ Change
S curve
F0-48 beginning-segment time |0.0% ~ (100.0%-F0-49) 30.00% *
proportion
Fo-49 | Securveending-segment \, o 400 09-Fo-48) 30.00% | %
time proportion
Jump frequency during |O: Ineffective
F0-50 acceleration/deceleration |1: Effective 0 >
FO0-51 Reserved
F0-52 Reserved
Frequency switchover
FO0-53 po.lnt between acceler.atlon 0.00Hz ~ max frequency 0.00Hz PAS
time 1 and acceleration
time 2
Frequency switchover
FO0-54 pollnt between decelerfdtlon 0.00Hz ~ max frequency 0.00Hz PAq
time 1 and deceleration
time 2
T . 0: InEffective
FO0-55 Terminal jogging priority 1 Effective 0 PAS
F0-56 JOG running frequency |0.00Hz ~ max frequency 2.00Hz DAS
FO-57 JOG acceleration time  |0.0s ~ 6500.0s 20.0s PAS
F0-58 JOG deceleration time [0.0s ~ 6500.0s 20.0s PAS
0: Start from stop frequency
F0-59 Speed tracking mode  [1: Start from zero 0 *
2: Start from max frequency
F0-60 Speed tracking 1~100 20 PAe
F0-61 Brake rate 0% ~ 100% 100% PAe
F1: Input terminal’s parameters
0: No function
1: FWD running
2: REV running
3: Three-line running control
4: FJOG
5: RIOG
6: Terminal UP
- ) 7: Terminal DOWN
F1-00 DI1 termllnal s function 8: Free stop 1 *
selection 9: Fault RESET
10: PAUSE
11: External fault’'s normally-open
input
12: Multistage command terminal 1
13: Multistage command terminal 2
14: Multistage command terminal 3
15: Multistage command terminal 4
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Function
code

Item

Setting range

Factory
default

Change

F1-01

DI2 terminal’s function
selection

F1-02

DI3 terminal’s function
selection

F1-03

Dl4 terminal’s function
selection

F1-04

DI5 terminal’s function
selection

F1-05

DI6 terminal’s function
selection

F1-06

DI7 terminal’s function
selection

F1-07

DI8 terminal’s function
selection

F1-08

DI9 terminal’s function
selection

F1-09

DI10 terminal’s function
selection

16: Acceleration and deceleration time
selection terminal 1

17: Acceleration and deceleration time
selection terminal 2

18: Switchover of frequency source
19: UP/DOWN setting clear (terminal
and keyboard)

20: Running command switching
terminal

21: Acceleration and deceleration
forbidden

22: PID Pause

23: PLC Reset

24: Swing frequency pause

25: Counter input

26: Counter reset

27: Length count input

28: Length reset

29: Torque control forbidden

30: PULSE frequency input (Effective
for DI5 only)

32: Immediate DC brake

33: External fault’s normally-close input
34: Frequency modification enable
35: PID acting direction reverse

36: External stop terminal 1

37: Control command switching
terminal 2

38: PID integration pause

39: Switch between frequency source
X and preset frequency

40: Switch between frequency source
Y and preset frequency

41: Motor’s selection terminal 1

42: Motor’s selection terminal 2

43: PID parameters’ switching

44: User’s defined fault 1

45: User’s defined fault 2

46: Switching between speed control
and torque control

47: Emergency stop

48: External stop terminal 2

49: Deceleration DC braking

50: Current running hour clear

51: Location arrive input signal

52 ~ 59: Reserved

4

*

*

12

13

*

* | %

*

»*
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Fucr:::;Lon Item Setting range ';Z‘;:t;{ Change
F1-10 Dl filter time 0.000s ~ 1.000s 0.010s w
F1-11 DI1 delay time 0.0s ~ 3600.0s 0.0s *
F1-12 DI2 delay time 0.0s ~ 3600.0s 0.0s *
F1-13 DI3 delay time 0.0s ~ 3600.0s 0.0s *

0: High level effective
1: Low level effective
- . Ones place: DI1
F1-14 D'r;e;gz”sa;lzgf;c:ve Tens place: DI2 00000 *
Hundreds place: DI3
Thousands place: DI4
Ten thousands place: DI5
0: High level effective
1: Low level effective
o . Ones place: DI6
F1-15 Dlr;e;c'::li|z(ft:foic;ve Tens place: DI7 00000 *
Hundreds place: DI8
Thousands place: DI9
Ten thousands place: DI10
0: Two-line type 1
F1-16 |Terminal command mode . Two-Ian type 2 0 *
2: Three-line type 1
3: Three-line type 2
Fioa7 | Torminal UPDOWN s 6611z ~ 65 535Hs 1.000Hzs | *
change rate
F1-18 PULSE min input 0.00kHz ~ F1-20 0.00kHz w
F1-19 Se“;”gl_csogf:izoi:zmg 1 100.0% ~ 100.0% 0.00% | ¥
F1-20 PULSE max input F1-18 ~ 100.00kHz 50.00kHz DA ¢
F1-21 Set:;rbgLCS"E":;";‘:)'SS °1.100.0% ~ 100.0% 100.00% | %
F1-22 PULSE filter time 0.00s ~ 10.00s 0.10s w
Ones place: Al1 curve selection
1: Curve 1 (2 points, see F1-25 ~ F1-28)
2: Curve 2(2 points, see F1-32 ~ F1-35)
3: Curve 3(2 points, see F1-37 ~ F1-40)
. 4: Curve 4(2 points, see F1-42 ~ F1-49)
F1-23 Al curve selection 5: Curve 5(2 points, see F1-50 ~ F1-57) 321 B
Tens place: Al2 curve selection,Same
as above
Hundreds place: Al3 curve selection,
Same as above
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Function i Factory
code Item Setting range default Change
Ones place: setting selection of Al1
lower than min input
0: Corresponding to min input setting
’ ' 1:0.0%
F1-24 Setting selectllon. of Al Tens place: setting selection of Al2 000 A
lower than min input L
lower than min input, Same as above
Hundreds place: setting selection of
AlI3 lower than min input, Same as
above
F1-25 Min input of Al curve 1 [0.00V ~ F1-27 0.00V PAe
F106 | Settingcorrespondingto | 0 oo 100 oo 0.0% *
min input of Al curve 1
F1-27 Max input of Al curve 1 |F1-25 ~ +10.00V 10.00V DA¢
F1.08 | Sotling comespondingto | 4o nor 400 09 100.0% |
max input of Al curve 1
F1-29 Al1 filter time 0.00s ~ 10.00s 0.10s ¥
F1ap | owerlimitofAlinput -\, o\ by a4 310V #
voltage protection value
F1q | OpperlimitofAlTinput e, o0 44 oy 6.80V #
voltage protection value
F1-32 Min input of Al curve 2 [0.00V ~ F1-34 0.00V A
F1.33 | Settingcorrespondingto | 0 oo 100 oo 0.0% %
min input of Al curve 2
F1-34 Max input of Al curve 2 [F1-32 ~ +10.00V 10.00V IS
tti ing t
F1.35 | Sotlingcomespondingto | 4o nor 400 g9 100.0% | 4
max input of Al curve 2
F1-36 Al 2 filter time 0.00s ~ 10.00s 0.10s PAe
F1-37 Min input of Al curve 3 [-10.00V ~ F1-39 -10.00V PAe
F1-3g | Sottingcorrespondingto |44, ot 440009 100.0% | A
min input of Al curve 3
F1-39 Max input of Al curve 3 | F1-37 ~ +10.00V 10.00V IAY
F1.40 | Setting corresponding o | 4o nor 4400 09 100.0% |
max input of Al curve 3
F1-41 Al 3 filter time 0.00s ~ 10.00s 0.10s IS
F1-42 Min input of Al curve 4 | -10.00V ~ F1-44 0.00V DAY
F143 | Setting correspondingto | 4, 600 4100 09 0.0% *
min input of Al curve 4
Inflection point 1 input of .
F1-44 F1-42 ~ F1-46 3.00V S
Al curve 4
Setting corresponding to
F1-45 inflection point 1 input of |-100.0% ~ +100.0% 30.0% PAY
Al curve 4
F1-46 Inflection point 2 input of F1-44 ~ F1-48 6.00V e
Al curve 4
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Fucllc(:::n Item Setting range Zae(;;‘l)]?t/ Change
Setting corresponding to
F1-47 | inflection point 2 input of |-100.0% ~ +100.0% 60.0% w
Al curve 4
F1-48 Max input of Al curve 4 | F1-46 ~ +10.00V 10.00V PAe
F1ag | Setingcorrespondingto | 45, 00/ 4100 09 1000% | #
max input of Al curve 4
F1-50 Min input of Al curve 5 | -10.00V ~ F1-52 -10.00V w
F15q | Setingcorrespondingto | 4o, 0 100 oo 100.0% | %
min input of Al curve 5
Inflection point 1 input of
F1-52 F1-50 ~ F1-54 -3.00V PAe
Al curve 5
Setting corresponding to
F1-53 inflection point 1 input of |-100.0% ~ +100.0% -30.0% PAe
Al curve 5
F1-54 Inflection point 2 input of F1-52 ~ F1-56 3.00V %
Al curve 5
Setting corresponding to
F1-55 inflection point 2 input of |-100.0% ~ +100.0% 30.0% PAS
Al curve 5
F1-56 Max input of Al curve 5 | F1-54 ~ +10.00V 10.00V DAY
F1.57 | Setting correspondingto | 00 5o 4 100.0% 100.0% |
max input of Al curve 5
F1-66 Al1 set skip point -100.0% ~ +100.0% 0.0% bAY
F1-67 Al1 set skip amplitude | 0.0% ~ +100.0% 0.5% IS
F1-68 Al2 set skip point -100.0% ~ +100.0% 0.0% IS
F1-69 Al2 set skip amplitude | 0.0% ~ +100.0% 0.5% DAe
F1-70 Al3 set skip point -100.0% ~ +100.0% 0.0% DAe
F1-71 Al3 set skip amplitude | 0.0% ~ +100.0% 0.5% DAY
F2: Output terminal parameters
DO2 terminal output mode | 0: Pulse output (FMP)
F2-00 selection 1: On-off output (FMR) 0 X
0: No output
F2-01 On-off outqu function |1: Frequency converter in 0 »
selection operation
2: Fault output (fault stop)
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Function
code

Item

Setting range

Factory
default

Change

F2-02

Control board’s relay
function selection
(TA-TB-TC)

F2-03

Expansion card’s relay
output function selection
(EA-EB-EC)

F2-04

DO1 output function
selection

F2-05

Expansion card DO3
output selection

3: Frequency level detection FDT1
output

4: Frequency reach

5: Running at zero speed (no output
at stop)

6: Motor overload alarm

7: frequency converter overload
alarm

8: Set count value reach

9: Designated count value reach
10: Length reach

11: PLC circulation complete
12: Total runtime reach

13: Frequency in limitation

14: Torque in limitation

15: Ready for run

16: Al1>AI2

17: Upper limit frequency reach
18: Lower limit frequency reach
19: Undervoltage state output
20: Communication Setting

23: Running 2 at zero speed
(output at stop)

24: Total power-on time reach
25: Frequency level detection
FDT2 output alarm

26: Frequency 1 reach output
27: Frequency 2 reach output
28: Current 1 reach output

29: Current 2 reach output

30: Timing reach output

31: Al1 input overrun

32: Load dropping

33: REV running

34: Zero current state

35: Module temperature reach
36: Output current overrun

37: Lower limit frequency reach
(Continue output after stopping)
38: Alarm output (Continue running)
39: Motor over temp warning

40: Current runtime reach

41: Fault output

e

e
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Fucr:::;Lon Item Setting range '::;:t;{ Change
F2-06 Pulse outpu? function |0: Operating frequency 0 %
selection 1: Set frequency
F2-07 AO1 output.function 2 Output current 0 %
selection 3: Output torque
4: Output power
5: Output voltage
6: Pulse input (100% corresponds to
100kHz)
7: Al
8: A2
9: Al3(expansion card)
. 10: Length
F2-08 Expansmn. card AO? 11: Count value 1 %
output function selection 12: Communication setting
13: Motor speed
14: Output current (100% corresponds
to 100A)
15: Bus voltage (100% corresponds to
100V)
16: Motor output torque (actual value,
Percent relative to the motor)
F2-09 Pulse output max freq. [0.01kHz ~ 100.00kHz 50.00kHz DAS
F2-10 AO1 bias coefficient -100.0% ~ +100.0% 0.0% PAe
F2-11 AO1 gain -10.00 ~ +10.00 1.00 PAe
F-12 | Expansion card AOZbias | 14 ho _ 4100.0% 0.0% e
coefficient
F2-13 | Expansion card AO2 gain [-10.00 ~ +10.00 1.00 IAY
F2-14 Reserved
F2-15 Reserved
F2-16 Reserved
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Fucllcjfn Item Setting range ZZ‘;ZK Change
F2-17 On-off output delay time |0.0s ~ 3600.0s 0.0s w
F2-18 [ RELAY1 output delay time |0.0s ~ 3600.0s 0.0s w
F2-19 [RELAY 2 output delay time [0.0s ~ 3600.0s 0.0s PAe
F2-20 DO1 output delay time  |0.0s ~ 3600.0s 0.0s PAe
F2-21 DO3 output delay time  |0.0s ~ 3600.0s 0.0s PAe

0: Positive logic
1: Negative logic
DO output terminal’'s Ones place: on-off
F2-22 offective state selection Tens place: RELAY 1 00000 <
Hundreds place: RELAY 2
Thousands place: DO1
Ten thousands place: DO3
Fo.p3 | Fred-detectionvalue o 0 ax frequency 50.00Hz |
(FDT1)
F2-24 Freq. detection value 0.00Hz ~ max frequency 50.00Hz PAq
(FDT2)
F2-25 Freq. detection width 0.0% ~ 100.0%(max frequency) 0.0% PAS
F2-26 Freq'v ‘i’f:i?ﬁgq;a)gged 0.0% ~ 100.0% (FDT1 level) 5.0% %
Fo.g7 | Fred-detectionlagged o 5o 160 0% (FDT2 level) 5.0% %
value (FDT2)
Random reach freq.
F2-28 ) 0.00Hz ~ max frequency 50.00Hz PAY
detection value 1
F2-29 Random reach freg. 0.00Hz ~ 100% (max frequency) 0.0% Y
detection width 1
Random reach freq.
F2-30 ) 0.00Hz ~ max frequency 50.00Hz PAq
detection value 2
F2-31 Random reach freq. |, 1 100% (max frequency) 0.0% %
detection width 2
0.0% ~ 300.0%
F2-32 [Zero current detection level{100% corresponding to motor’s rated 5.0% PAq
current
Fa-33 | Zerocurentdetection 1, 045 600.00s 0.10s ¥
delay time
0(No detection)
F2-34 Output current overrun 0.1%=300.0% (motor’s rated current) 200.0% PAd
Fo-35 | Outputcurentoverrun o oo e64 00s 0.00s %
detection delay time
F2-36 Random reach current 1 |0.0% ~ 300.0% (motor’s rated current)| 100.0% IAY
Fa.37 | WWidthofrandomreach 1 o0, 300.09% (motor's rated current)|  0.0% %
current 1
F2-38 Random reach current 2 |0.0% ~ 300.0% (motor’s rated current)| 100.0% PAe
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Function . Factory
code Item Setting range default Change
Width of h
F2-39 idth of random reac 0.0% ~ 300.0%(motor’s rated current) 0.0% PAS
current 2
F2-40 Module temp reach 0°C ~100°C 75C PAe
F2-41 Set total pc?wer-on reach Oh ~ 65000h oh %
time
F2-42 Set total run reach time [0h ~ 65000h Oh w
F2-43 Timing function selection o Effectlv? 0 *
1: Ineffective
0: F2-45 setting
1: Al
. . ) 2: Al2
F2-44 Timing run time selection 3- A3 0 *
Analog input range corresponds to
F2-45
F2-45 Timing run time 0.0min ~ 6500.0min 0.0min *
Fo4p | Curmentrunreachlime |, o .. 6500.0min 0.0min e
setting
F3: AIAO calibration
F3-00 Al1 measured voltage 1 |0.500V ~ 4.000V leictor.y PAS
calibration
F3-01 | Al displayed voltage 1 |0.500V ~ 4.000V factory %
calibration
F3-02 | A1 measured voltage 2 |6.000V ~ 9.999V factory %
calibration
F3-03 | Al displayed voltage 2 |6.000V ~ 9.999V factory %
calibration
F3-04 | A2 measured voltage 1 |0.500V ~ 4.000V factory %
calibration
F3-05 Al2 displayed voltage 1 |0.500V ~ 4.000V leictor.y PAS
calibration
F3-06 | A2 measured voltage2 |6.000V ~9.999V factory %
calibration
F3-07 | A2 displayed voltage 2 |6.000V ~9.999V factory *
calibration
F3-08 | AI3measured voltage 1 |-9.999V ~ 10.000V factory %
calibration
f
F3-09 | Al3displayed voltage 1 |-9.999V ~ 10.000V actory %
calibration
F3-10 | AI3 measured voltage 2 |-9.999V ~ 10.000V factory %
calibration
f
F3-11 | Al3displayed voltage 2 |-9.999V ~ 10.000V actory %
calibration
F3-12 AO1 target voltage 1 0.500V ~ 4.000V falxctor.y w
calibration
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Function i Factory
code Item Setting range default Change
f
F3-13 | AO1measured voltage 1 |0.500V ~ 4.000V adlory |,
calibration
F3-14 | AO1targetvoltage 2  |6.000V ~ 9.999V factory *
calibration
f
F3-15 | AO1measured voltage 2 |6.000V ~ 9.999V adlory |,
calibration
F3-16 | AO2targetvoltage 1 [0.500V ~4.000V factory |-
calibration
F3-17 | AO2measured voltage 1 |0.500V ~ 4.000V factory | o
calibration
fact
F3-18 | AO2targetvoltage2 |6.000V ~ 9.999V actory %
calibration
F3-19 | AO2 measured voltage 2 [6.000V ~ 9.999V factory |-
calibration
F4: Multistage speed and simple PLC parameters
F4-00 Multistage command 0 |-100.0% ~ 100.0% 0.0% w
F4-01 Multistage command 1 |-100.0% ~ 100.0% 0.0% PAS
F4-02 Multistage command 2 |-100.0% ~ 100.0% 0.0% PAe
F4-03 Multistage command 3 |-100.0% ~ 100.0% 0.0% DAY
F4-04 Multistage command 4 |-100.0% ~ 100.0% 0.0% IAY
F4-05 Multistage command 5 |-100.0% ~ 100.0% 0.0% IAY
F4-06 Multistage command 6 [-100.0% ~ 100.0% 0.0% w
F4-07 Multistage command 7 |-100.0% ~ 100.0% 0.0% PAe
F4-08 Multistage command 8 |-100.0% ~ 100.0% 0.0% PAe
F4-09 Multistage command 9 |-100.0% ~ 100.0% 0.0% PAe
F4-10 Multistage command 10 [-100.0% ~ 100.0% 0.0% bAY
F4-11 Multistage command 11 |-100.0% ~ 100.0% 0.0% IAY
F4-12 Multistage command 12 [-100.0% ~ 100.0% 0.0% IAY
F4-13 Multistage command 13 [-100.0% ~ 100.0% 0.0% PAe
F4-14 Multistage command 14 {-100.0% ~ 100.0% 0.0% Y
F4-15 Multistage command 15 [-100.0% ~ 100.0% 0.0% *
0: Stop after single running
) ! 1: Retain final value after single
F4-16 | Simple PLC running mode . 0 PAe
running
2: Continue circulating
Ones place: Power-off memory
selection
) 0: No memory after power-off
F4-17 Simple PLC powgr-off 1: Memory after power-off 00 w
memory selection )
Tens place: Stop memory selection
0: No memory after stopping
1: Memory after stopping
imple PL i
Fa.1g | SmPlePLCruntimeat o, 655358 (h) 0.0s (h) %
stage 0
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Function . Factory
code Item Setting range default Change
F4-19 $|mple PLFJ accel/decel 0~3 0 o
time selection at stage 0
Fa.g0 | SimplePLCruntimeat o\ _ 6553 5 (h) 0.0s (h) %
stage 1
F4-21 $|mple PLQ accel/decel 0~3 0 o
time selection at stage 1
Fa.2p | SimplePLCruntimeat o\ _ 655355 (h) 0.0s (h) %
stage 2
F4-23 $|mp|e PL.C accel/decel 0~3 0 %
time selection at stage 2
imple PL ti t
Fa-pa | SMPEPLCMNIMeat g o0 )~ 655355 (h) 0.0s(h) | %
stage 3
F4.-25 $|mple PLQ accel/decel 0~3 0 %
time selection at stage 3
imple PL ti t
Fage | SMPEPLCmNIMeat 4 o0 )~ 655355 (h) 0.0s () |
stage 4
Fa-27 §|mple PLQ accel/decel 0~3 0 %
time selection at stage 4
imple PL ti t
Fagg | SMPEPLCMNIMeat g o0 )~ 655555 (h) 0.0s () |
stage 5
F4-29 $|mple PLQ accel/decel 0~3 0 %
time selection at stage 5
Fa.30 | SmplePLCruntimeat o\ 65535 (h) 0.0s (h) %
stage 6
F4-31 $|mple PLQ accel/decel 0~3 0 »
time selection at stage 6
Fa.3p | SmplePLCruntimeat o\ _ 655355 (h) 0.0s (h) %
stage 7
F4.33 Slmple PLQ accel/decel 0~3 0 »
time selection at stage 7
Fa.34 | SmplePLCruntimeat o\ _ 6553 55 (h) 0.0s (h) %
stage 8
F4-35 §|mple PL(.D accel/decel 0~3 0 %
time selection at stage 8
Fa-36 | SmPlePLCruntimeat o, 655358 (h) 0.0s (h) %
stage 9
F4-37 §|mple PL(.: accel/decel 0~3 0 %
time selection at stage 9
Fa-3g | SmPlePLCruntimeat o, 655358 (h) 0.0s (h) %
stage 10
imple PL | |
F4-39 .Slmp e .C accel/dece 0~3 0 %
time selection at stage 10
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Function ' Factory
code Item Setting range default Change
imple PL ti t
Fa-q0 | SmPlePLCruntimeat o, 655355 (h) 00s(h) |
stage 11
F4-41 §|mp|e PL.C accel/decel 0~3 0 %
time selection at stage 11
Simple PLC runtime at
F4-42 .0s (h) ~ 5s (h .0s (h
stage 12 0.0s (h) ~ 6553.5s (h) 0.0s (h) PAS
F4-43 lSlmpIe PLlC accel/decel 0~3 0 %
time selection at stage 12
Fa-44 | SmplePLCruntimeat o, 6553 55 (h) 00s(h) |
stage 13
F4-45 lSimpIe F’LlC accel/decel 0~3 0 2
time selection at stage 13
Simple PLC runtime at
F4-46 stage 14 0.0s (h) ~ 6553.5s (h) 0.0s (h) PAq
F4-47 .Slmple F’L.C accel/decel 0~3 0 »
time selection at stage 14
Simple PLC runti t
F4-48 impie PLL UNEMe a4 os (h) ~ 6553.5s (h) 00s(h) |
stage 15
F4-49 IS|mpIe PL.C accel/decel 0~3 0 %
time selection at stage 15
. . . [0:s(s)
F4-50 | Simple PLC runtime unit 1:h (h) 0 w
0: Function code F4-00 reference
1: Al
2: AI2
Multistage command 0 |3: AI3
F4-51 reference 4: PULSE 0 >
5: PID
6: Preset frequency (F0-06) reference
UP/DOWN modifiable
F5: PID control parameters
0: F5-01 reference
1: Al
2: AI2
F5-00 PID reference source  [3: AI3 0 PAS
4: Pulse setting (DI5)
5: Communication reference
6: Multistage command reference
F5-01 PID value reference 0.0% ~ 100.0% 50.0% w
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Fucr:::;Lon Item Setting range '::;:t;{ Change
0: Al1
1:AI2
2: AI3
3: Al1-AI2
F5-02 PID feedback source  [4: Pulse setting (DI5) 0 PAS
5: Communication give
6: Al1+AI2
7: MAX (JAI1], |AI2])
8: MIN (JAl1], |AI2])
F5-03 PID action direction |0 F oSitive action 0 %
1: Negative action
F5-04 PID reference feedback 0 ~ 65535 1000 %
range
F5-05 Proportional gain Kp1 0.0 ~ 100.0 20.0 DAS
F5-06 Integral time Ti1 0.01s ~ 10.00s 2.00s w
F5-07 Derivative time Td1 0.000s ~ 10.000s 0.000s PAS
F5-08 PID reverse cutoff freq. [0.00 ~ max frequency 2.00Hz DAY
F5-09 PID deviation limit 0.0% ~ 100.0% 0.0% DAY
Fs.10 | D derivative amplitude | 550, 100.00% 0.10% |
limiting
F5-11 | PID reference change time|0.00 ~ 650.00s 0.00s PAe
F5-12 PID feedback filter time |0.00 ~ 60.00s 0.00s PAe
F5-13 PID output filter time 0.00 ~ 60.00s 0.00s DAY
F5-15 Proportional gain kP2 |0.0 ~ 100.0 20.0 DAe
F5-16 Integral time Ti2 0.01s ~ 10.00s 2.00s DAe
F5-17 Derivative time Td2 0.000s ~ 10.000s 0.000s IAY
- 0: No switching
F5.qg | T\D parameter switching | o i cned via DI terminal 0 *
conditions 2: Auto switching via deviation
F5.1g | PID parameterswitching |, 5o e o 20.0% %
deviation 1
F5.p0 | FIDparameter switching .o 1q _ 100.0% 80.0% *
deviation 2
F5-21 PID initial value 0.0% ~ 100.0% 0.0% DAe
Fo22 | DD Mmtalvalueholdng o 55 650,008 0.00s |
time
Positive max value of two
F5-23 o 0.00% ~ 100.00% 1.00% PAq
output deviations
P54 |\eOAve maxvalue oftwo s o0, _ 100 009 1.00% | ¥
output deviations
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Function
code

Item

Setting range

Factory
default

Change

F5-25

PID integral properties

Ones place: integral separation

0: Ineffective

1: Effective

Tens place: Does it stop integration
after output reaches limit?

0: Continue integrating

1: Stop integrating

00

F5-26

PID feedback loses
detection value

0.0%: No judgment of feedback loss
0.1% ~ 100.0%

0.0%

F5-27

PID feedback loses
detection time

0.0s ~ 20.0s

0.0s

F5-28

PID stop operation

0: No operating after stopping
1: Operating after stopping

X

F6: Expansion functional parameters

F6-00

Dormant frequency

0.00Hz ~ wake-up freq.(F6-02)

0.00Hz

F6-01

Dormant delay time

0.0s ~ 6500.0s

0.0s

F6-02

Wake-up frequency

Dormant freq. (F6-00) ~ Max freq.
(F0-07)

0.00Hz

F6-03

Wake-up delay time

0.0s ~ 6500.0s

0.0s

D I e D

F7: C

ommunication parameters

F7-00

Comm. baud rate

Ones place: MODBUS
: 300bps

: 600bps

: 1200bps

2400bps

4800bps

9600bps

: 19200bps

: 38400bps

: 57600bps

: 115200bps

Tens place: Profibus-DP
: 9.6 kbps

: 19.2kbps

: 45.45kbps
93.75kbps
187.5kbps

500kbps

: 1.5Mbps

3Mbps

: 6Mbps

: 12Mbps

Hundreds place: CANopen
0: 125kbps

1: 250kbps

2: 500kbps

3: 1Mbps

©CONOaR®N = O

005
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Function . Factory
code Item Setting range default Change
0: No check (8-N-2)
1: Even parity check (8-E-1)
F7-01 Data format 2: Odd parity check (8-O-1) 0 Y
3: No check (8-N-1) MODBUS
effective
. 1~249
F7-02 Machine address 0is broadcast address 1 PAG
F7-03 Response delay Oms ~ 20ms 2ms *
) 0.0 (Ineffective)
F7-04 Comm. timeout 0.1s ~ 60.0s 0.0s PAg
Ones place: MODBUS
0: Non-standard MODBUS protocol
1: Standard MODBUS protocol
Data transmission format |Tens place: Profibus-DP
Fr-08 selection 0: PPO1 format 30 *
1: PPO2 format
2: PPO3 format
3: PPOS5 format
Comm. read current 0: 0.01A
F7-06 resolution 1:0.1A 0 *
F8: Protection and fault parameters
F8-00 Auto reset times of fault |0 ~ 20 0 =
F8-01 Auto reset interval of fault [0.1s ~ 100.0s 1.0s <
F8-02 Motor’s overloa.d protection|0: Disenable 1 %
selection 1: Enable
Motor’ | i
F8-03 otor’s overl ogd protection 0.20 ~ 10.00 1.00 %
gain
F8-04 Overvoltage stall gain |0 ~ 100 0 w
F8-05 Overvoltage stall protection 650.0V ~ 800.0V 770.0V %
voltage
F8-06 Overcurrent stall gain |0 ~ 100 20 *
Il i
F8-07 Overcurrent stall protection 100% ~ 200% 150% %
current
F8-08 .Povlver-on grlound sho.rt 0: Ineffe.ctwe 0 %
circuit protection selection [1: Effective
F8-09 |Braking unit’s initial voltage|[650V ~ 800V 760V *
Fault DO action selection |0: No action
Fé-10 in auto reset period of fault|1: Action 0 >
F8-11 Input phase Ios§ protection|0: Disenable 1 %
selection 1: Enable
F8-12 Outpu? phase Io§s 0: Disenable 1 %
protection selection 1: Enable
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Function i Factory
code Item Setting range default Change
F8-13 The 3rd (latest) fault type [0: No fault - [ J

F8-14 The 2nd fault type : Reserved — [ J

0
1
2: Accel overcurrent

3: Decel overcurrent

4: Constant speed overcurrent

5: Accel overvoltage

6: Decel overvoltage

7: Constant speed overvoltage

8: Buffer resistance overload

9: Undervoltage

10: Frequency converter overload
11: Motor overload

12: Input phase loss

13: Output phase loss

14: Module overheat

15: External fault

16: Comm. abnormal

17: Contactor abnormal

18: Current detection abnormal
F8-15 The 1st fault type 19: Motor tuning abnormal — o
20: Function code/PG card abnormal
21: Parameter reading abnormal

22: Freq. converter abnormal

23: Motor grounding short circuit

26: Runtime reach

27: User-defined fault 1

28: User-define fault 2

29: Power-on time reach

30: Load drop

31: PID feedback loses during running
40: Fast current limiting times out

41: Switch motor during running

42: Speed deviation too large

43: Motor overspeed

45: Motor overtemperature

51: Initial position error

55: Load allocation slave fault

Freq. at the 3rd (latest)

Fe-16 fault B B *

F8-17 Current at the 3rd (latest) | . °
fault

F8-18 Bus voltage atthe 3rd | - °

(latest) fault

Input terminal state at the
F8-19 - - L
3rd (latest) fault
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Function . Factory
code Item Setting range default Change
Output terminal state at the
F8-20 — — [ J
3rd (latest) fault
F8-21 Freq. state at the 3rd . . °
(latest) fault
Power-on time at the 3rd
F8-22 — — [ J
(latest) fault
F8-23 Runtime at the 3rd (latest) . °
fault
F8-26 Freq. at the 2nd fault — — [ ]
F8-27 Current at the 2nd fault |- - [ J
F8-28 |Bus voltage at the 2nd fault|- - [ J
Input terminal state at the
F8-29 2nd fault j ) ®
Output terminal state at the
F8-30 2nd fault i ) ¢
Freq. converter’s status at
F8-31 the 2nd fault ) ¢
F8-32 Power-on time at the 2nd ) ) °
fault
F8-33 Runtime at the 2nd fault |- - [ J
F8-36 Freq. at the 1st fault - - [ J
F8-37 Current at the 1st fault |- - [
F8-38 |Bus voltage at the 1st fault |- - [ J
F8-39 Input terminal state at the ) ) °
1st fault
inal h
F8-40 Output terminal state at the ) ) °
1st fault
Freq. converter’s status at
Fe-41 the 1st fault j i ¢
F8-42 Power-on time at the 1st ) ) °
fault
F8-43 Runtime at the 1st fault |- - [
Ones place: motor overload (Err11)
0: Free stop
1: Stop by stop mode
2: Continue running
Tens place: Input phase loss (Err12)
F8-46 |Fault protection selection 1|Hundreds place: Output phase loss 00000 <
(Err13)
Thousands place: External fault
(Err15)
Ten thousands place: Comm.
abnormal (Err16)
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Function Factory

code Item Setting range default Change

Ones place: Encoder/PG card
abnormal (Err20)

0: Free stop

Tens place: Function code reading &
writing abnormal (Err21)

0: Free stop

1: Stop by stop mode

Hundreds place: Reserved
Thousands place: Motor overheat
(Err25) (the same ones place as
F8-46)

Ten thousands place: Runtime reach
(Err26)( the same ones place as
F8-46)

F8-47 |Fault protection selection 2 00000 <

Ones place: User-defined fault 1
(Err27)

0: Free stop

1: Stop by stop mode

2: Continue running

Tens place: User-defined fault 2
(Err28)

0: Free stop

1: Stop by stop mode

2: Continue running

Hundreds place: Power-on time reach
(Err29)

0: Free stop

F8-48 |Fault protection selection 3(1: Stop by stop mode 00000 PAY
2: Continue running

Thousands place: load drop (Err30)
0: Free stop

1: Decel stop

2: Decelerates to 7% of the motor’s
rated frequency and continues to run,
automatically resumes to the set
frequency when no load drop

Ten thousands place: PID feedback
loses when running (Err31)

0: Free stop

1: Stop by stop mode

2: Continue running
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Fucr:::;Lon Item Setting range ';Z‘;:t;{ Change
Ones place: Speed deviation too large
(Err42)
0: Free stop
1: Stop by stop mode
2: Continue running
F8-49 |Fault protection selection 4|Tens place: Motor overspeed (Err43) 00000 PAS
(same as F8-46 ones place)
Hundreds place: Initial position error
(Err51) (same as F8-46 ones place)
Thousands place: Reserved
Ten thousands place: Reserved
0: Run with the current freq.
Selection of frequency to [1: Run with the set freq.
F8-53 continue running when |2: Run with the upper limit freq. 0 PAq
fault occurs 3: Run with the lower limit freq.
4: Run with the abnormal standby freq.
0.0% ~ 100.0% (100% corresponds to
F8-54 Abnormal standby freq. max freq F0-07) 100.0% PAS
F8-55 Motor overheat protection 0°C ~200C 10°C %
threshold
Motor overheat warning . . .
F8-56 0°C ~200C 90T PAe
threshod
Instant power-off action 0: Ineffective
F8-57 selection 1: Accel 0 PAG
2: Decel stop
Fa.sg | nsiantactionpause g, oo 100,09 90.0% |
judgment voltage
Fg.59 | Mstantpower-offvoltage |, oo 444 oo 0.50s %
recovery judgment time
Fe.po | Mstantpoweroffaction g, o 164 0o (standard bus voltage)|  80.0% %
judgment voltage
F8-61 Load drop protection 0: Ineffe.ctive 0
selection 1: Effective w
F8-62 | Load drop detection level [0.0 ~100.0% 10.0% w
F8-63 Load drop detection time [0.0 ~ 60.0s 1.0s w
F8-65 |Overspeed detection value[0.0% ~ 50.0% (max frequency) 20.0% PAe
F8-66 | Overspeed detection time [0.0s ~ 60.0s 5.0s DAY
Fa.p7 | Detectionvaluewhen 1, oo, 56 00s (max frequency) 200% |
speed deviation is too large
F8-68 Detectilon. tim.e when speed 0.0s ~ 60.0s 50s %
deviation is too large
F8-69 Radiator’s temp of inverter 01C
module
F8-70 Radiator’s tgmp of rectifier 01C
bridge
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Group P: Operating panel's parameters

Function
code

Item

Setting range

Factory
default

Change

PO: Universal keyboard’s parameters

P0-00

MFK key’s function
selection

0: MFK ineffective

1: Switching between operation panel
command channel and remote
command channel (terminal command
channel or comm. command channel)
2: Switching between FWD and REV
3: FWD jogging

4: REV jogging

5: Switching of modified parameter list

P0-01

Stop/reset key’s function

0: Stop/reset key’s stop function
affects only in keyboard operation
mode

1: Stop/reset key’s stop function
affects in any operation mode

P0-02

Load speed display
coefficient

0.0001 ~ 6.5000

1.0000

P0-03

Load speed displays
decimal places

0: 0 decimal place
1: 1 decimal place
2: 2 decimal places
3: 3 decimal places

P1:

L

ED keyboard’s parameters

P1-00

LED running display
parameters 1

0000 ~ FFFF

Bit00: Running frequency (Hz)
Bit01: Set frequency (Hz)
Bit02: Bus voltage (V)
Bit03: Output voltage (V)
Bit04: Output current (A)
Bit05: Output power (kW)
Bit06: Output torque (%)
Bit07: DI input state

Bit08: DO output state
Bit09: Al1 voltage (V)
Bit10: Al2 voltage (V)
Bit11: Al3 voltage (V)
Bit12: Count value

Bit13: Length value

Bit14: Load speed display
Bit15: PID setting

H.001F
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Function
code

Item

Setting range

Factory
default

Change

P1-01

LED running display
parameters 2

0000~FFFF

Bit00: PID feedback

Bit01: PLC stage

Bit02: PULSE input pulse freq (kHz)
Bit03: Running freq 2 (Hz)

Bit04: Remaining runtime

Bit05: Al1 pre-correction voltage (V)
Bit06: Al2 pre-correction voltage (V)
Bit07: Al3 pre-correction voltage (V)
Bit08: Linear speed

Bit09: Current power-on time (hour)
Bit10: Current runtime (min)

Bit11: PULSE input pulse freq (Hz)
Bit12: Comm. set value

Bit13: Encoder feedback speed (Hz)
Bit14: Main freq. X display (Hz)
Bit15: Aux freq. Y display (Hz)

H.0000

P1-02

LED stop display
parameters

0000~FFFF

Bit00: Set frequency (Hz)
Bit01: Bus voltage (V)
Bit02: DI state

Bit03: DO state

Bit04: Al1 voltage (V)
Bit05: Al2 voltage (V)
Bit06: Al3 voltage (V)
Bit07: Count value

Bit08: Length value
Bit09: PLC stage

Bit10: Load speed

Bit11: Pulse input freq. (kHz)
Bit13-15: Reserved

H.0033

Group A: Application software's parameters

Function
code

Item

Setting range

Factory
default

Change

A0: Swing frequency, fixed length and count

A0-00

Swing frequency setting
mode

0: Relative to the center freq.
1: Relative to the max freq.

A0-01

Swing frequency amplitude

0.0% ~ 100.0%

0.0%

A0-02

Startup frequency
amplitude

0.0% ~ 50.0%

0.0%

A0-03

Swing frequency period

0.1s ~ 3000.0s

10.0s

A0-04

Triangular wave rise time
of swing frequency

0.1% ~ 100.0%

50.0%

A0-05

Fixed length

Om ~ 65535m

1000m

% ] % ] %
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Function ' Factory
code Item Setting range default Change
A0-06 Actual length 0Om ~ 65535m Oom w
A0-07 Pulse number per meter 0.1 ~6553.5 100.0 w
A0-08 Set count value 1~ 65535 1000 e
A0-09 Designated count value |1 ~ 65535 1000 PAe
A2: Virtual 10
Virtual VDI1 terminal
A2-00 rua ) e"T“”a 0~59 0 *
function selection
A2-01 VlrtuaI.VDI2 termlnal 0~59 0 *
function selection
A2-02 VlrtuaI.VDIS termlnal 0~59 0 *
function selection
Virtual VDI4 terminal
A2-03 ual VIR erminal o < 59 0 *
function selection
A2-04 VlrtuaI.VDI5ternf||na| 0~59 0 *
function selection
Ones place: Virtual VDI1
0: Whether VDI is effective by the
state of virtual VDOx
Virtual VDI terminal state |1: Whether VDI is effective by the
A2-05 00000
setting mode setting of function code A2-06 *
Tens place: Virtual VDI2 (0 ~ 1)
Hundreds place: Virtual VDI3 (0 ~ 1)
Thousands place: Virtual VDI4 (0 ~ 1)
Ones place: Virtual VDI1
0: Ineffective
1: effective
Virtual VDI terminal state |Tens place: Virtual VDI2 (0 ~ 1)
A2-06 00000
setting Hundreds place: Virtual VDI3 (0 ~ 1) *
Thousands place: Virtual VDI4 (0 ~ 1)
Ten thousands place: Virtual VDI5 (0 ~
1)
A2-07 Funct|or.1 selection when 0~59 0 *
Al1 terminal serves as DI
Function selection when
A2-08 Al2 terminal serves as DI 0~59 0 *
Function selection when
A2-09 Al3 terminal serves as DI 0~59 0 *
0: High level effective
Effective mode selection [1: Low level effective
A2-10 |when Al terminal serves as|Ones place: Al1 000 *
DI Tens place: Al2
Hundreds place: Al3
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Fucr:::;Lon Item Setting range ';Z‘;:t;{ Change
0: Internal short circuit with physical
Virtual VDO1 output Dix
A2-11 function selection 1 ~41: See group F2 physical DO 0 ot
output selection
0: Internal short circuit with physical
Virtual VDO2 output Dix
A2-12 function selection 1~ 41: See group F2 physical DO 0 ot
output selection
0: Internal short circuit with physical
Virtual VDOS3 output Dix
A2-13 function selection 1 ~41: See group F2 physical DO 0 w
output selection
0: Internal short circuit with physical
Virtual VDO4 output Dix
A2-14 function selection 1 ~41: See group F2 physical DO 0 w
output selection
0: Internal short circuit with physical
Virtual VDOS5 output Dix
A2-15 function selection 1~ 41: See group F2 physical DO 0 *
output selection
A2-16 VDO1 output delay time |0.0s ~ 3600.0s 0.0s w
A2-17 VDO2 output delay time ]0.0s ~ 3600.0s 0.0s <
A2-18 VDO3 output delay time ]0.0s ~ 3600.0s 0.0s <
A2-19 VDO4 output delay time ]0.0s ~ 3600.0s 0.0s <
A2-20 VDOS5 output delay time |0.0s ~ 3600.0s 0.0s w
Ones place: VDO1
0: Positive logic
1: Negative logic
VDO output terminal’s | Tens place: Virtual VDO2 (0 ~ 1)
Az-21 effective state selection [Hundreds place: Virtual VDO3 (0 ~ 1) 00000 *
Thousands place: Virtual VDO4(0 ~ 1)
Ten thousands place: Virtual VDO5 (0
~ 1)
Group U: Optional card's parameters
Fucr;c;eon Item Setting range ZZ‘;::I{ Change
U0: User-programmable card’s parameters
0: None
1: Profibus-DP comm. card
Comm. expansion card 2: CANopen comm. Card
U0-00 type 3: PLC card 0 bie
4: PLC card ( Frequency given by
MODBUS)
5: EtherCAT comm. Card
88 XFC500 Series Technical Manual




6. Functional parameter list

Function . Factory
code Item Setting range default Change
U0-01 CANopen slave station 1~63 1 %

address setting

U0-02 Profibus slave s.tatlon 1~125 1 %
address setting

0: Controlled by frequency converter
1: Controlled by user programmable
control card

Ones place: pulse

Control mode selection of )
' (DO2 terminal serves as pulse output)

U0-03 controltt;(r)naq:ﬁ’asl output Tens place: relay (TA-TB-TC) 00000 *
Hundreds place: DO1
Thousands place: on-off value
(DO2 terminal serves as on-off output)
Ten thousands place: AO1
U0-05 Pulse output 0.0% ~ 100.0% 0.0% hAY
U0-06 AO1 output 0.0% ~ 100.0% 0.0% ¥
Binary system setting
U0-07 On-off output Ones place: on-off value 001 %
Tens place: relay 1
Hundreds place: DO
Group d: Monitor parameters
Function code Item Min unit Comm. address
d0-00 Running frequency (Hz) 0.01Hz 7000H
d0-01 Set frequency (Hz) 0.01Hz 7001H
d0-02 Bus voltage (V) 0.1V 7002H
d0-03 Output voltage (V) 1V 7003H
d0-04 Output current (A) 0.01A 7004H
d0-05 Output power (kW) 0.1kW 7005H
d0-06 Output torque (%) motor rated 01% 7006H
percentage output value
d0-07 DI state 1 7007H
d0-08 DO state 1 7008H
d0-09 Al1 voltage (V) 0.01V 7009H
d0-10 Al2 voltage (V)/current (mA) 0.01V/0.01mA 700AH
d0-11 Al3 voltage (V) 0.01V 700BH
d0-12 Count value 1 700CH
d0-13 Length value 1 700DH
d0-14 Load speed display 1 700EH
do-15 PID setting 1 700FH
do-16 PID feedback 1 7010H
d0-17 PLC stage 1 7011H
d0-18 PULSE input pulse frequency (Hz) 0.01kHz 7012H
d0-19 Feedback speed (Hz) 0.01Hz 7013H
d0-20 Remaining runtime 0.1min 7014H
d0-21 Al1 voltage before correction 0.001V 7015H
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Function code Item Min unit Comm. address
40-22 Al2 voItage(V)/ourr(lent (mA) before 0.001V/0.01mA 7016H
correction
d0-23 Al3 voltage before correction 0.001V 7017H
d0-24 Linear speed 1m/min 7018H
d0-25 Current power-on time 1min 7019H
d0-26 Linear speed 0.1min 701AH
d0-27 Current power-on time 1Hz 701BH
d0-28 Comm. set value 0.01% 701CH
d0-29 Encoder feedback speed 0.01Hz 701DH
d0-30 Main freq. X display 0.01Hz 701EH
d0-31 Aux freq. Y display 0.01Hz 701FH
d0-32 Main freq. X display 1 7020H
d0-34 Aux freq. Y display 1C 7022H
d0-35 Target torque (%) 0.1% 7023H
d0-36 Resolver position 1 7024H
d0-37 Power factor angle 0.1° 7025H
d0-38 ABZ position 1 7026H
d0-39 VF separation target voltage 1V 7027H
d0-40 VF separation output voltage 1V 7028H
d0-41 DI state visual display 1 7029H
d0-42 DO state visual display 1 702AH
DI function state visual display1
do-43 (function 01-40) ! 702BH
DI function state visual display2
d0-44 (function 41-80) ! 702CH
d0-58 Z signal counter 1 703AH
d0-59 Set frequency (%) 0.01% 703BH
d0-60 Running frequency (%) 0.01% 703CH
d0-61 Frequency converter’s state 1 703DH
d0-62 Current fault code 1 703EH
d0-63 Point-to-point comm. sending value 0.01% 703FH
d0-64 Number of slave station 1 7040H
d0-65 Upper limit of torque 0.01% 7041H
. 100: CANOpen
d0-66 Comm. expansion card model 200: Profibus-DP 7042H
d0-67 Comm. expansion card version Display range -
Bit0: Running state
Bit1: Running direction
Bit2: Does frequency
, converter fail?
d0-68 DP card frequency converter’s state Bit3: Target frequency 7043H
reach
Bit4 ~ Bit7: Reserved
Bit8 ~ Bit15: Fault code
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7. Details of Parameters
7.1 Group b: System parameters

7.1.1 b0: Basic system parameters

Function code Item Setting range Factory default

0: Basic parameters
1: Standard parameters
2: Advanced parameters
3: Start parameters

The description of the function code is reference in the access authority setting.

b0-00 Access authority setting

Function code Item Setting range Factory default
0: No operation
1: Restore factory parameter,
excluding motor’s parameter
2: Clear record

1: Restore factory set value, excluding motor parameters.

After setting b0-01 to 1, most of the frequency converter's function parameters are restored to the
factory default parameters, but the motor parameters, frequency command decimal point, fault record
information, total running time, total power-on hours, and total power consumption are not restored.

b0-01 Parameter initialization

2: Clear recorded information
Clear the frequency converter's fault recorded information, total runtime, total power-on hours,

and total power consumption.

Function code Item Setting range Factory default
1: Gtype (constant torque load)
b0-02 G/P typedisplay 2: Ptype (variable torque load e.g. fan 1
and pump)

1:Applicable to constanttorque load with rated parameters specified,all power section.
2:Applicable to variable torque load (fan and pump) with rated parameters specified,5.5kW-400kW

power section.
Function code Item Setting range Factory default
b0-03 Function code’s 0: Modifiable 0
modification property  |1: Non-modifiable

Whether the function code parameters can be modified to prevent the risk of the function
parameter being mistakenly changed. When the function code is set to 0, all function codes can be
modified; when set to 1, all function codes the only be viewed and cannot be modified.

code Item Setting range Factory default
0: InEffective

1: Back up parameters to the
b0-04 Parameter copy operating panel 0
2: Copy parameters from the
operating panel

b0-04 can realize the setting of function code for parameter copy.

0: The key does not function.

1: Back up the frequency converter's parameters to the operating panel. When the function code
is set to 1, the word “copy” will appear on the operating panel, and the frequency converter's
parameters will be copied to the operating panel.

2: Copy parameters from the operating panel to the frequency converter. When the function code

XFC500 Series Technical Manual 91




7. Details of Parameters

is set to 2, the word “load” will appear on the operating panel and the operating panel will be
downloaded to the frequency converter.

Item
User’s password

Function code
b0-05

Setting range Factory default
0 ~ 65535 0

If b0-05 sets any non-zero number, the password protection function takes effect. When you enter
the menu next time, you must enter the password correctly. Otherwise, you cannot view and modify
the function parameters. Please remember the user password you set. Setting b0-05 to 00000 will
clear the user password and invalidates the password protection function.

Item
Total power-on hours

Function code
b0-06

Setting range Factory default
Oh ~ 65535h -

b0-06 shows the total power-on hours of the frequency converter since leaving the factory. When
this time reaches the set power-on hours (F2-41), the frequency converter's multi-function digital
output function (24) outputs the ON signal.

Function code

Item

Setting range

Factory default

b0-07

Total power consumption

0kW ~ 65535 kWh of electricity

It displays the total power consumption o

f the frequency converter so far.

Function code

Item

Setting range

Factory default

b0-08

Total running hours

Oh ~ 65535h

It display the total runtime of the frequency converter.
When the runtime reaches F2-42 set runtime, the frequency converter's multi-function
digital output function (12) outputs the ON signal.

Function code Item Setting range Factory default
b0-09 Product number - -
b0-10 Software version - -

b0-09 and b0-10 respectively display the product number and software version number of the
frequency converter.
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7.2 Group C: Power control parameters

7.2.1 CO: Power control parameters

Function code Item Setting range Factory default
0: Motor 1
) 1: Motor 2
C0-01 Selection of motor 2: Motor 3 0
3: Motor 4

XFC500 supports the application of frequency converter to drive 4 motors in time-share. 4 motors
allow the setting of motor nameplate parameters, independent parameter tuning, selection of different
control modes, and independently setting of parameters related to running performance.

The motor parameter group 1 corresponds to the function parameter group C1, the motor
parameter group 2 corresponds to the function parameter group C2, the motor parameter group 3
corresponds to the function parameter group C3, and the motor parameter group 4 corresponds to the
function parameter group C4.

The user can select the current motor parameter group through the C0-01 function code, and can
also switch the motor parameters through the digital input terminal DI. When the function code
selection conflicts with the terminal selection, the terminal selection shall prevail.

Function code Item Setting range Factory default
0: No optimization
1: Optimal mode 1 1
2: Optimal mode 2

SVC optimal mode

C0-02 .
selection

Asynchronous motor SVC optimization mode generally does not need to be adjusted.

Function code Item Setting range Factory default
D
C0-03 Carrier frequency 0.5kHz ~ 16.0kHz ependent on
model

This function is used to adjust the carrier frequency of the frequency converter. By adjusting the
carrier frequency, the motor noise can be reduced to avoid the resonance point of the mechanical
system and reduce the line-to-ground leakage current and the interference generated by the
frequency converter. When the carrier frequency is low, high-order harmonic component of the output
current increases, the motor loss increases, and the motor temperature rise increases. When the
carrier frequency is much higher, the motor loss reduces and the motor temperature rise reduces, but
the frequency converter loss increases, the temperature rise of the frequency converter increases, and
the interference increases.
Adjusting the carrier frequency has the following effects:

Carrier frequency Low — High

Motor noise Large — Small

Output current wave form Bad — Good
Motor’s temp rise High — Low
Frequency converter’s temp rise Low — High
Leakage current Small — Large
Radiation interference Small — Large

The factory setting of the carrier frequency is different for frequency converters with different powers.
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Although the user can modify it according to needs, it should be noted that if the carrier frequency
is set higher than the factory value, the temperature rise of the frequency converter's radiator will
increase. At this time, the user needs to derate the frequency converter, otherwise the frequency
converter has the risk of overheating alarm.

Function code Item Setting range Factory default
Carrier frequency 0 No
C0-04 adjusted along with ) 1
1: Yes
temperature

The carrier frequency being adjusted along with temperature means that when the frequency
converter detects that its own radiator temperature is high, it automatically reduces the carrier
frequency to reduce the temperature rise of the frequency converter. When the radiator's temperature
is low, the carrier frequency gradually restores to the set value. This feature reduces the chance of the
drive overheating alarm.

Function code Item Setting range Factory default
DPWM switches upper
limit frequency

C0-05 0.00Hz ~ 15.00Hz 12.00Hz

Only valid for VF control. The wave-forming mode of the asynchronous motor running in VF mode
determines that below this value is the 7-segment continuous modulation mode, and the opposite is
the 5-segment intermittent modulation mode. In the 7-segment continuous modulation, the frequency
converter has a large switching loss, but the current ripple is small; in the 5-segment intermittent
debugging mode, the switching loss is small and the current ripple is large; but high frequency may
lead to instable operation of the motor, which generally does not need to be modified. Please refer to
function code C1-63 for instability in VF operation mode. For function loss and temperature rise,
please refer to function code C0-03.

Function code Item Setting range Factory default
0: Asynchronous
1: Synchronous

C0-06 PWM modulation mode 0

Only valid for VF control. Synchronous modulation means that the carrier frequency changes
linearly with the output frequency to ensure that the ratio (carrier ratio) of the two is constant. It is
generally used when the output frequency is high, which is beneficial to the output voltage quality. At
lower output frequency (below 100 Hz), synchronous modulation is generally not required because the
ratio of carrier frequency to output frequency is higher at this time, and the advantage of asynchronous
modulation is more obvious. When the running frequency is higher than 85Hz, the synchronous
modulation takes effect, and the frequency below is fixed the asynchronous modulation mode.

Function code Item Setting range Factory default
0: Random PWM inEffective
C0-07 Random PWM depth |1 ~ 10: PWM carrier freq. random 0
depth

By setting a random PWM, the harsh motor sound can be softened and it can help reduce
electromagnetic interference. When the random PWM depth is set to 0, the random PWM is invalid.
Adjusting the random PWM to different depths will have different effects.

Function code Item Setting range Factory default

: Di |
C0-08 Fast current limit enable 0: Disenable 1
1: Enable
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Enable the fast current limiting function to minimize the overcurrent fault of the frequency
converter and ensure the uninterrupted operation of the frequency converter. If the frequency
converter continues to be in the fast current limit state for a long time, the frequency converter may be
damaged by overheating. This situation is not allowed. Therefore, the alarm fault Err40 will appear
when the frequency converter is quickly limited for a long time. At this time, the frequency converter is
overloaded and needs to be stopped.

Function code Item Setting range Factory default
t detecti
C0-09 Current de e(l: ion 0~100 5
compensation

It is used to set the current detection compensation of the frequency converter. If the setting is too
large, the control performance may be degraded. Generally it needs not to be modified.

Item
Undervoltage point setting

Function code Setting range Factory default
C0-10 60.0% ~ 140.0% 100.00%

It is used to set the voltage value of the frequency converter's undervoltage fault Err09. The

factory value is related to the model.
Voltage class: 3-phase 380V
Undervoltage point: 350V

Function code Item

Setting range

Factory default

CO0-11 Cooling fan control

0: Fan works during running
1: Fan always works

0

It is used to select the operation mode of the cooling fan. When 0 is selected, the cooling fan
works when the frequency converter is in the running state. If the radiator's temperature is higher than
40°C in the shutdown state, the cooling fan will work. When the radiator is below 40°C in the shutdown
state, the cooling fan will not work.When 1 is selected, the cooling fane keeps working after power on.

Function code Item Setting range Factory default
0: No compensation
1: Compensation mode 1 1

2: Compensation mode 2

Selection of dead zone

C0-12 .
compensation mode

This parameter generally does not need to be modified. Only when there is a special requirement
for the quality of the output voltage waveform, or when the motor has an abnormality such as
oscillation, it is necessary to try to select different compensation modes.

Function code Item Setting range Factory default
Dead ti
C0-13 €adzone ime 14609 ~ 200% 150%
adjustment

Only valid for 1140V voltage level. Adjusting this value can improve the effective voltage usage. If
the adjustment is too small, the system may be unstable. User's modification is not recommended.

Function code Item Setting range Factory default
Co-15 Motor overk.)ald warning 50% ~ 100% 80%
coefficient

It displays the motor overload warning coefficient, which can effectively protect the motors of
different loads.

XFC500 Series Technical Manual 95



7. Details of Parameters

Function code Item Setting range Factory default
Type of motor's 0: No temperature sensor
c0-16 temperature sensor 1: PT100 0
2: PT1000

The temperature signal of the motor temperature sensor needs to be connected to the multi-
function 1/0 expansion card. This card is an optional accessory. The analog input Al3 of the expansion

card can be used as the motor temperature sensor input, and the motor temperature sensor signal is
connected to the Al3 and PGND terminals.The analog input Al3 of the XFC500 supports both PT100

and PT1000 motor temperature sensors. The sensor type must be set correctly when being used. The

motor temperature value is displayed in d0-34.
7.2.2 C1: The 1st motor's parameters

Function code Item Setting range Factory default
0: Common asynchronous motor
C1-00 Motor type Selection |1: Variable frequency asynchronous 0
motor
, Dependent on
C1-01 Motor’s rated power  [0.1kW ~ 1000.0kW
model
, Dependent on
C1-02 Motor’s rated voltage |1V ~ 2000V
model
0.01A ~ 655.35A (power of frequency
converter<=55kW) Dependent on
1- Motor’s rated t
€1-03 olor's rated curren 0.1A ~ 6553.5A (power of frequency model
converter >55kW)
D dent
C1-04 Motor’s rated frequency |0.01Hz ~ max frequency ependent on
model
) Dependent on
C1-05 Motor’s rated speed 1rpm ~ 65535rpm model

The above function code is the motor's nameplate parameter. Regardless of whether VF control
or vector control is used, the relevant parameters need to be accurately set according to the motor's
nameplate. In order to obtain better VF or vector control performance, motor parameter tuning is
required, and the accuracy of the adjustment result is closely related to the correct setting of the
motor's nameplate parameters.

Function code Item Setting range Factory default
0.001Q ~ 65.535Q (power of
C1-06 Asynch motor’s stator |frequency converter<=55kW) Tuning
resistance 0.0001Q ~ 6.5535Q (power of parameter
frequency converter >55kW)
0.001Q ~ 65.535Q (power of
C1-07 Asynch motor’s rotor  |frequency converter<=55kW) Tuning
resistance 0.0001Q ~ 6.5535Q (power of parameter
frequency converter >55kW)
0.01mH ~ 655.35mH (power of
C1-08 Leakage reactance of |frequency converter<=55k\W) Tuning
asynch motor 0.001mH ~ 65.535mH (power of parameter
frequency converter >55kW)
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Function code Item Setting range Factory default
0.1mH ~ 6553.5mH (power of
frequency converter<=55kW) Tuning
0.01mH ~ 655.35mH (power of parameter
frequency converter>=55kW)
0.01A ~ C1-03 (power of frequency
No-load current of asynch |converter<=55kW) Tuning
motor 0.1A ~ C1-03 (power of frequency parameter
converter>=55kW)

Mutual inductive
C1-09 reactance
(asynchronous motor)

C1-10

C1-06 ~ C1-10 are the parameters of the asynchronous motor. These parameters are generally
not printed on the motor's nameplate and need to be automatically tuned by the frequency converter.
Among them, "asynchronous motor static tuning” can the only obtain three parameters C1-06 ~ C1-08,
and "asynchronous motor dynamic tuning" can obtain encoder's phase sequence and current loop Pl
in addition to all five parameters.

When changing the motor's rated power (C1-01) or the motor's rated voltage (C1-02), the
frequency converter will automatically modify the C1-06 ~ C1-10 parameter values and restore these
five parameters to the common standard Y series motor's parameters.

If the asynchronous motor cannot be tuned at the site, the corresponding function code can be
input according to the parameters provided by the motor manufacturer.

Function code Item Setting range Factory default
C1-27 Encoder lines 1 ~65535 1024

Set the number of pulses per revolution of the ABZ or UVW incremental encoder.

In the speed sensor's vector control mode, the encoder pulse number must be set correctly,
otherwise the motor will not operate normally.

Function code Item Setting range Factory default
0:ABZ incremental encoder

1: UVW incremental encoder
C1-28 Encoder type 2: Rotary transformer 0
3: Sine and cosine encoder

4: Line-saving UVW encoder
The XFC500 supports a variety of encoder types. Different encoders need to be equipped with

different PG cards. Please select the correct PG card when being used. Asynchronous motors
generally use only ABZ incremental encoders and resolvers. After installing the PG card, set C1-28
correctly according to the actual situation, otherwise the frequency converter may not operate -

normally.
Function code Item Setting range Factory default
C1-30 ABZ phase sequence of |0: Forward 0
ABZ encoder 1: Reverse

This function code is valid only for the ABZ incremental encoder, that is, only when C1-28=0.

Used to set the phase sequence of the ABZ incremental encoder's AB signal.

The function code is valid for the asynchronous motor. When the asynchronous motor is
dynamically tuned, the phase sequence of the ABZ encoder's AB signal can be obtained.
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Function code Item Setting range Factory default
C1-31 UVW encoder’s mounting 0.0 ~359.9° 0.0°
angle
C1-32 UVW phase sequence of |0: Forward 0
ABZ encoder 1: Reverse
VW ’s off
c1-33 UVWencoder's offset | _ 359 g° 0.0°
angle
C1-34 Number of pole pairs of 1 ~ 65535 1
resolver

As the resolver has pole pairs, when using this encoder, the pole pair parameters must be set

correctly.
Function code Item Setting range Factory default
C1-36 Speeq feedbaclk PQ 0.0: No action 0.0
broken line detecting time [0.1s~10.0s

It is used to set the detection time of the encoder's disconnection fault. When set to 0.0s, the
frequency converter does not detect the encoder's disconnection fault. When the frequency converter
detects a disconnection fault and the duration exceeds the C1-36 set time, the frequency converter
alarms and displays Err20.

Function code Item Setting range Factory default
0: No operation

1: Static tuning of asynchronous motor|
2: Complete tuning of asynchronous
motor

C1-37 Tuning selection

In order to ensure the optimal control performance of the frequency converter in vector control
mode, please disconnect the load from the motor and use the rotary tuning to self-learn the motor
parameters, otherwise the vector control will be affected.

Before the parameter's self-learning, the motor's type and nameplate parameters C1-00~C1-05
must be correctly set. For the closed-loop vector control, the encoder's type and pulse number C1-27
and C1-28 should be additionally set.

Description of tuning: Set the motor's nameplate parameters and self-learning type, then press
the RUN key, the frequency converter will perform static tuning.

0: No operation, namely tuning is forbidden.

1: Asynchronous motor's static tuning.

Applicable to asynchronous motors and where large inertia loads are not easily disconnected and
cannot be tuned for rotation.

2. Asynchronous motor's dynamic tuning.

During the dynamic tuning process, the frequency converter first performs static tuning, and then
accelerates to 80% of the rated motor frequency according to the acceleration time F0-39. After a
period of time, the frequency converter decelerates to stop according to the deceleration time F0-40
and ends the tuning.

Note: Tuning supports motor tuning in keyboard operating mode, terminal mode, and
communication mode.
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Function code Item Setting range Factory default
| ional

C1-38 Speed ooplproportlona 1~100 30

gain 1
C1-39 Speed loop integral time 1{0.01s ~ 10.00s 0.50s
C1-40 Switchover frequency 1 [0.00 ~ C1-43 5.00Hz
C1-41 Speed Iooplproportlonal 1~100 20

gain 2
C1-42 Speed loop integral time 2(0.01s ~ 10.00s 1.00s
C1-43 Switchover frequency 2 |C1-40 ~ max frequency 10.00Hz

The frequency converter runs at different frequencies and can select different speed loop PI
parameters. When the running frequency is less than the switching frequency 1 (C1-40), the speed
loop PI adjustment parameters are C1-38 and C1-39. When the running frequency is greater than the
switching frequency 2, the speed loop Pl adjustment parameters are C1-41 and C1-42. The speed
loop Pl parameter between the switching frequencies 1 and 2 is linearly switched between the two
sets of Pl parameters, as the picture shows:

Pl parameters 4

C1-38
C1-39
C1-41
C1-42

C1-40  C1-43 Frequency order
Fig. 7-1 Diagram of Pl parameters
The speed dynamic response characteristic of the vector control can be adjusted by setting the

proportionality factor and the integral time of the speed regulator. Increasing the proportional gain and
reducing the integral time can speed up the dynamic response of the speed loop. However, if the
proportional gain is too large or the integral time is too less, the system may produce oscillation. The
recommended adjustment method: if the factory default parameters cannot meet the requirements,
then carry out fine-tuning based on the factory default parameters. First increase the proportional gain
to ensure that the system does not oscillate, then reduce the integral time, so that the system has

faster response characteristics.
Note: If the Pl parameters are not set properly, the speed overshoot may be too large. An
overvoltage fault occurs even when the overshoot falls back.

Function code Item Setting range Factory default
C1-44 Vector control slip gain  [50% ~ 200% 100%
For vector control without speed sensor, this parameter is used to adjust the motor's steady

speed accuracy: when the motor is loaded and runs at a low speed, increase the parameter, and vice
versa. For vector control with speed sensor, this parameter can adjust the output current of the
frequency converter under the same load.

Function code Item Setting range Factory default
C1-45 Speed loopfiltertime |, 10¢ _ ¢ 100s 0.000s
constant
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SVC speed feedback filtering time is only effective when C1-61=0. Increasing C1-45 can improve
the stability of the motor, but the dynamic response becomes weaker. Otherwise, the dynamic
response is strengthened, but too small will cause the motor to oscillate. Under normal circumstances,
no adjustment is required.

Function code Item Setting range Factory default
0: Function code C1-48 setting
1: A1
2: AI2
Torque’s upper limit 3: Al3 .
) 4: PULSE setting
C1-47 source in speed control L 0
mode 5: Communication reference
6: MIN (Al1,Al2)
7: MAX (Al1,Al2)
The full range of 1 ~ 7 correspond to
C1-48
Torque’s upper limit digit
C1-48 setting in speed control [0% ~ 200.0% 150%

mode

In the speed control mode, the maximum value of the frequency converter's output torque is
controlled by the torque upper limit source. C1-47 is used to select the setting source of the upper
torque limit. When the analog quantity, pulse, and communication are set, the corresponding set
100°/> corresponds to C1-48, and 100% of C1-48 corresponds to Rated output current of the
frequency converter.

The Al1, Al2, and Al3 settings are described in the Al curve (the respective curves are selected
by F1-23). The pulse is described in F1-18~F1-22. If the communication is set to the point-to-point
communication slave and the received data is used as the torque reference, the torque digital setting
is sent directly by the host. See the group U1 point-to-point communication introduction. Otherwise,
the host computer writes 100.00%~100.00% of the data through the communication address 0x1000,
of which 100.00% corresponds to C1-48.

Support MODBUS, CANopen and Profibus-DP

Function code Item Setting range Factory default
C1-51 Exmtatlon. adjustment 0 ~ 60000 2000
proportional gain
C1-52 EXCIt.atIOI’] adjus.tment 0 ~ 60000 1300
integral gain
C1-53 Torque adjustment 1 _ 55500 2000
proportional gain
c1-54 Torque adjustment 1, _ 65009 1300
integral gain

The vector-control current loop Pl adjustment parameter is automatically obtained after the
asynchronous motor is dynamically tuned, and generally does not need to be modified. It needs to be
reminded that the integral regulator of the current loop does not use the integral time as the
dimension, but directly sets the integral gain.The current loop Pl gain setting being too large may
cause the entire control loop to oscillate, so when the current oscillates or torque fluctuation is large,
the PI proportional gain or integral gain can be manually reduced.
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Function code Item Setting range Factory default
The first motor’s control 0: No-speed sensor vector control
C1-61 mode 1: Speed sensor vector control 2

2: V/F control

0: The vector control without speed sensor refers to open-loop vector control, which is suitable for
normal high-performance control applications. One frequency converter cthe ONly drive one motor. It
is usually used for motors to drive machine tools, centrifuges, wire drawing machines, injection

molding machines and other loads.

1: Vector control with speed sensor refers to closed-loop vector control. The motor must be
equipped with an encoder and the frequency converter must be equipped with the same type of PG
card as the encoder. It is suitable for high precision speed control or torque control applications. One
frequency converter the only drive one motor. It is usually used for motors to drive high-speed paper
machinery, lifting machinery, elevators and other loads.

2: VIF control. Applicable to occasions where the load requirements are not high, or when one
frequency converter drives multiple motors, such as fans and pumps. It can be used in the case where
one frequency converter drives multiple motors.

Tip: The motor's parameter tuning process must be performed when the vector control mode is
selected. Only accurate motor parameters can give the full play to vector control. Better performance
can be achieved by adjusting the speed regulator parameter group C1 function code (2nd is group
C2).

Function code Item Setting range Factory default
0.0%: (Automatic torque boost) Dependent on
C1-62 T¢ boost
oraue boos 0.1% ~ 30.0% model

In order to compensate the low-frequency torque characteristics of V/F control, some boost
compensation is applied to the frequency converter output voltage at low frequencies. However, if the
torque boost setting is too large, the motor is prone to overheating, and the frequency converter is
prone to overcurrent. It is recommended to increase this parameter when the load is heavy and the
motor starting torque is insufficient. The torque boost can be reduced when the load is light. When the
torque boost is set to 0.0, the automatic torque boost is enabled. At this time, the frequency converter
automatically calculates the required torque boost value according to parameters such as the stator
resistance of the motor.

Function code Item Setting range Factory default
c1-63 VF oscillation.suppression 0~ 100 Dependent on
gain model

The selection method of the gain is as small as possible under the premise of effectively
suppressing the oscillation, so as to avoid adversely affecting the operation of the VF. Select this gain
to be 0 when there is no oscillation in the motor. Only when the motor oscillates obviously, the gain
needs to be appropriately increased. The larger the gain, the more obvious the suppression of the
oscillation. When the suppression oscillation function is used, the motor's rated current and no-load
current parameters are required to be accurate, otherwise the VF oscillation suppression effect is not
good.
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7.2.3 C2. C3. C4: The 2nd, 3rd and 4th motor's parameters
XFC500 can run for 4 motors through switching. For the 4 motors, the motor's nameplate
parameters can be separately set, parameter tuning can be separately performed, VF control or vector
control can be selected separately, encoder related parameters can be set separately, and VF control

or vector control performance related parameters can be set separately. The function codes of C2, C3,
and C4 correspond to all parameters of the motor 2, 3, 4, groups C2, C3, and C4. The definition and
usage method are consistent with the relevant parameters of the first motor. You can refer to the
description of the parameters related to the 1st motor. The acceleration/deceleration time of the 2nd,
3rd, and 4th motors is different. For details, please refer to the description of corresponding function
code.

7.2.4 C5: VIF control parameters

This group of function codes is valid only for V/F control and invalid for vector control. V/F control
is suitable for general-purpose loads such as fans and pumps, or one frequency converter drives
multiple motors, or applications where the frequency converter's power and motor's power are quite
different.

Function code Item Setting range Factory default
0: Linear V/F

1: Multipoint V/F
2: Square V/F
3:1.2nd power V/F
C5-00 V/F curve setting 4:1.4th power V/F 0
6: 1.6th power V/F

8: 1.8th power V/F

10: VF complete separation mode
11: VF semi-separation mode

0: Linear V/F is suitable for ordinary constant torque loads.

1: Multi-point V/F is suitable for special loads such as dehydrators and centrifuges. Under this
mode, an random VF relationship curve can be obtained by setting the C5-02~C5-07 parameters.

2: Square V/F is suitable for centrifugal loads such as fans and pumps.

3~8: VF relationship curve between linear VF and square VF.

10: VF complete separation mode. Under this mode, the output frequency of the frequency
converter is independent of the output voltage. The output frequency is determined by the frequency
source, and the output voltage is determined by C5-10 (VF separation voltage source). VF complete
separation mode is generally used in induction heating, reverse power supply, torque motor control
and other occasions.

11: VF semi-separation mode. In this case, V is proportional to F, but the proportional relationship
can be set by voltage source C5-10, and the relationship between V and F is also related to the
motor's rated voltage and rated frequency of group C1. Assuming that the voltage source input is X (X
is a value of 0~100%), the relationship between the frequency converter output voltage V and the
frequency F is: V/IF=2*X* (motor's rated voltage) / (motor's rated frequency)

Function code Item Setting range Factory default
Cutoff freq. of t
C5-01 uto f:O; OrAY€ 14 00Hz ~ max frequency 50.00Hz
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Torque cutoff frequency of torque boost: At this frequency, the torque boost is valid. If the set
frequency is exceeded, the torque boost will be invalid, as shown in Fig. 7-2.

Output volta\ge‘k
V1: Manual torque boost voltage

Vb: Max output voltage
f1: Manual torque boost cutoff frequency

Vb

fb: Rated running frequency

V1
1 fb Ou?put frequency
Fig. 7-2 Diagram of manual torque boost
Function code Item Setting range Factory default
C5-02 Multipoint VF freq. point 1 {0.00Hz ~ C5-04 0.00Hz
C5-03 MultlpomtVF1voItage point 0.0% ~ 100.0% 0.0%
C5-04 Multipoint VF freq. point 2 [C5-02 ~ C5-06 0.00Hz
Multipoint VF vol i
C5-05 ultipoint 2V° 18ge point| 4oy, ~ 100.0% 0.0%
C5-06 Multipoint VF freq. point 3 [C5-04 ~ C1-04 0.00Hz
C5-07 Multipoint VF3voItage point 0.0% ~ 100.0% 0.0%

C5-02 ~C5-07 six parameters define multistage V/F curve.

The multi-point V/F curve should be set according to the load characteristics of the motor. It
should be noted that the relationship between the three voltage points and the frequency point must
satisfy: V1 < V2 < V3, F1 < F2 < F3. Figure 7-3 shows the setting of the multi-point VF curve. If the
voltage is set too high at low frequencies, the motor may overheat or even burn out, leading to over-
speed or over-current protection.

Voltage %1

Vb
Vb: Motor's rated voltage
V1-V3: Multi-speed V/F section 1-3 voltage percentage
F1-F3: Multi-speed V/F section 1-3 frequency percentage
Fb: Motor's rated running frequency

V3
V2

V1

FrquJency %

F3 Fb

Fig. 7-3 Diagram of multi-point V/F curve setting

Factory default
0.0%

Function code Item Setting range
C5-08 VF slip freq. comp. gain [0.0% ~ 200.0%
This parameter is only valid for asynchronous motor.
VF slip compensation can compensate the motor's speed deviation generated by the
asynchronous motor when the load increases, so that the motor's speed can be basically kept stable

when the load changes.
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When the VF slip compensation gain is set to 100.0%, it means that the compensated slip is
the motor's rated slip when the rated load is applied to the motor, and the rated slip of the motor is
obtained by the frequency converter's rated frequency and speed of the motor of group C1. When
adjusting the VF slip compensation gain, the motor speed is basically the same as the target
speed under the rated load. When the motor speed is different from the target value, the gain
needs to be fine-tuned appropriately.

Function code Item Setting range Factory default
C5-09 VF overexcitation gain [0 ~ 200 64

During the deceleration of the frequency converter, the overexcitation control can suppress the
rise of the bus voltage and avoid overvoltage faults.

The larger the overexcitation gain, the stronger the suppression effect. In the case where the
frequency converter is easy to overvoltage alarm during the deceleration process, it is necessary to
increase the overexcitation gain.

However, if the overexcitation gain is too large, it will easily lead to an increase in the output
current, which needs to be weighed in the application.

For applications where the inertia is small, there is no voltage rise during motor deceleration. It is
recommended to set the overexcitation gain to zero. In the case of a braking resistor is used, it is also
recommended to set the overexcitation gain to zero.

Function code Item Setting range Factory default
0: digit setting (C5-11)
1: Al

2: Al2

3:AI3

4: PULSE setting (D15)
5: multistage command 0
6: simple PLC

7: PID

8: Communication setting

Note: 100.0% corresponds to motor’s
rated voltage

Voltage source of VF

C5-10 .
separation

Voltage digital setting of
VF separation
Vf separation is generally used in applications such as induction heating, frequency converter
power supply and torque motor control.
When VF separation control is selected, the output voltage can be set by function code C5-11, or
it can be from analog quantity, multi-segment instruction, PLC, PID or communication reference.

C5-11 0V ~ motor’s rated voltage ov

When non-digital setting is used, 100% of each setting corresponds to the rated voltage of the
motor. When the percentage of the output setting such as analog quantity is negative, the set absolute
value is used as the effective setting value.

0: Digital setting (C5-11). The voltage is set directly by C5-11. The VF separation voltage source
selection is similar to the frequency source selection. See description of “F0-01 Main Frequency
Source Selection.” Among them, the 100.0% of the various types of selection corresponds to the rated
voltage of the motor (the absolute value of the corresponding setting is selected).
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Function code Item Setting range Factory default
e 0.0s ~ 1000.0s
C5-12 Voltage rising t_lme of VF Note: It means the time that OV rises 0.0s
separation )
to the motor’s rated voltage

The voltage rise time of Vf separation refers to the time required for the output voltage to
accelerate from 0 to the rated voltage of the motor, see t1 in the figure.
Output voltage 4

Motor's rated voltage | — —

Target voltage

Actual accel time ' ! k— Actual decel time

i . | - > i
Setacceltime [« 7 © * Set decel time

Fig. 7-4 VIF Diagram of separation
7.2.5 Vector control parameters

Function code Item Setting range Factory default
C6-00 Speed/torque clontrol 0: Speed control 0
mode selection 1: Torque control

It is used to select the frequency converter's control mode: speed control or torque control. Note:
The control mode cannot be switched through this function code during frequency converter's
operation.

The XFC500's multi-function digital DI terminal has two functions related to torque control: torque
control disenabled (Function 29) and speed control/torque control switching (Function 46). These two
terminals are required to be used in conjunction with the C6-00 to achieve the switching between
speed control and torque control. When the switching between speed control and torque control
terminal is invalid, the control mode is determined by C6-00. If the switching between speed control
and torque control is valid, the control mode is equivalent to the inverse of the value of C6-00. In any
case, when the torque control disenabling terminal is valid, the frequency converter is fixed to the
speed control mode.

Function code Item Setting range Factory default
0: digit setting 1 (C6-03)
1: Al
2: A2
TAl
Selection of torque setting 3_ 3
) 4: PULSE
C6-01 source in torque control L 0
mode 5: Communication reference

6: MIN (Al1,Al2)
7: MAX (AI1,A12)

(The full range of 1 ~ 7 corresponds to
digit setting of C6-03)

Torque digit setting in
torque control mode

C6-03 -200.0% ~ 200.0% 150.0%

C6-01 is used to select the torque setting source. The torque setting uses the relative value, and
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100.0% corresponds to the motor's rated torque. The setting range is -200.0%~200.0%, which
indicates that the maximum torque of the frequency converter is 2 times the rated torque of the
frequency converter. When the torque is given as positive, the frequency converter runs forward. When
the torque is given negative, the frequency converter runs reversely and the torque setting sources are
described as follows:

0: Digital setting (C6-03) refers to the target torque directly using the C6-03 setting.

1: A1

2: Al2

3:AI3

It refers that the target torque is determined by the analog input terminal.

The XFC500 control board provides two analog input terminals (Al1, Al2), and the optional 1/O
expansion card provides an additional analog input terminal (AI3). Al1 provides voltage input of
0V~10V and Al2 provides voltage input of 0V~10V or current input of 0OmA~20mA, which is selected by
X501[1] jumper on the control board. AI3 provides voltage input of -10V~10V. The input voltage value
of Al1, Al2, and Al3, and the corresponding relationship with the target torque, can be freely selected
through F1-23.

XFC500 provides 5 sets of correspondence curves, among which 3 sets of curves are linear
relationships (2 points correspondence), and 2 sets of curves are arbitrary curves of 4 points
correspondence. Users can conduct the setting through function codes F1-25~F1-41 and F1-42~F1-
71. Function code F1- 23 is used to set the three-way analog input of Al1~Al3, and select which of the
five sets of curves. When Al is used as the frequency reference, the voltage/current input corresponds
to the set value of 100.0%, which refers to the percentage of the relative torque digital setting of C6-03.

4: Pluse setting(D15)

The target torque reference is given by the high speed pulse of terminal DI5. Pulse reference
signal specifications: voltage range 9V~30V and frequency range 0.00kHz~100.00kHz. The pulse
reference can only be input from the multi-function input terminal DI5. The relationship between the
input pulse frequency of the DI5 terminal and the corresponding setting is set by F1- 18~F1-21. The
corresponding relationship is the linear correspondence of 2 points. The corresponding input of the
pulse input is 100.0%, which refers to the percentage of the relative torque digital setting of C6-03.

5: Communication reference

It referes to that the target torque is given by the communication mode. When it is a point-to-point
communication slave and receives data as a torque reference, the host is used to transmit the data as
the communication reference (see the group U1 for instructions). When Profibus-DP and CANOpen
communication are valid and PZD1 is used as the frequency reference, the data value transmitted by
PDZ1 is directly used at the time, and the range is -F0-07~F0-07. When Modbus communication is
used, the host computer gives the data by the communication address 0x1000. The data format is data
with 2 decimal places, and the data range is -F0-07~+F0-07.

For example, when PZD1 (X1000) is 5000, namely it is 50.00Hz; when PZD1 is -5000, namely it
is -50.00Hz.

The communication card must be installed when communication is used. The XFC500's 4
communication cards are optional. Users can choose according to their needs. If the communication
protocol is Modbus-RTU, Profibus-DP or CANopen, you need to select the corresponding serial
communication according to U0-00. protocol.
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Function code Item Setting range Factory default
F d freq. of
C6-05 orward maxrea. oty 541z ~ max frequency 50.00Hz
torque control
C6-06 Reverse max freq. of 0.00Hz ~ max frequency 50.00Hz

torque control

In torque control mode, the acceleration/deceleration time of the upper frequency limit is set at
F0-45 (acceleration)/F0-46 (deceleration).

It is used to set the forward or reverse maximum running frequency of the frequency converter
under the torque control mode.

In torque control mode of the frequency converter, if the load torque is less than the motor output
torque, the motor speed will continue to rise. To prevent accidents such as free-running in the
mechanical system, the maximum motor speed during torque control must be limited.

If you need to achieve dynamic continuous change of the torque control maximum frequency, you
can make it by controlling the upper limit frequency.

Function code Item Setting range Factory default
C6-07 Torque control accel time |0.00s ~ 650.00s 0.00s
C6-08 Torque control decel time |0.00s ~ 650.00s 0.00s

In the torque control mode, the difference between the motor output torque and the load torque
determines the speed change rate of the motor and the load. Therefore, the motor speed may change
rapidly, causing problems such as excessive noise or mechanical stress.

By setting the torque control acceleration/deceleration time, the motor speed can be changed
gently.

In the torque control of small torque start, it is not recommended to set the torque
acceleration/deceleration time; if the torque acceleration/deceleration time is set, it is recommended to
increase the speed filter coefficient appropriately; if the torque is required to respond quickly, set the
torque control acceleration/deceleration time to 0.00s.

For example, two motors are hard-wired to drive the same load. To ensure uniform load
distribution, one frequency converter is set as the master, the speed control mode is adopted, and the
other frequency converter is the slave and the torque control is used. The actual output torque acts as
the torque command of the slave. At this time, the torque of the slave needs to follow the master
quickly, then the torque control acceleration/deceleration time of the slave is 0.00s.
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7.3 Group F: Function control parameters

7.3.1 FO: Control and set parameters

Function code Item

Setting range

Factory default

Selection of command
source

FO0-00

0: Operating panel's command
channel (REMOTE OFF)

1: Terminal command channel
(REMOTE ON)

2: Comm command channel

(REMOTE FLASHING)

Select the input channel for the drive control command. The frequency converter's control

commands include start, stop, forward, reverse, jog, etc.

0: Operating panel's command channel (‘REMOTE” indicator is OFF)

Run command control is performed by the run key and stop key button on the operation panel.
1: Terminal command channel (‘REMOTE” indicator is ON)
Run command control is performed by multi-function input terminals FWD, REV, JOGF, JOGR,

etc.

2: Communicaiton command channel (‘REMOTE?” indicator is flashing)

The run command is given by the host computer through communication.
When this option is selected, communication (Modbus-RTU, Profibus-DP card, user programmable
control card or CANopen card, etc.) must be selected.

When the communication mode is Profibus-DP and the PZD1 data is valid, the frequency
converter's control command is given by the PZD1 data.
In other cases, the control command is written by address 0x2000. The control command is defined

in Appendix A Communication Protocol.

Additional instructions for the communication card are distributed with the communication card, and
a brief description of the communication card is included in the appendix to this manual.

Function code Item

Setting range

Factory default

Main frequency source X

F0-01 .
selection

0: Digit setting (preset frequency
F0-06, UP/DOWN modifiable, no
memory when power off)

1: Digit setting (preset frequency
F0-06, UP/DOWN modifiable, memory
when power off)

2: A1

3:AI2

4: AI3

5: PULSE setting (DI5)
6: Multistage command
7: Simple PLC

8: PID

9: Communication setting
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Select the input channel for the main frequency of the frequency converter. There are 10 main
reference frequency channels:

0: digital setting (No memory when power off)

Set the initial value of the frequency to the value of F0-06 "Preset Frequency". The set frequency
value of the frequency converter can be changed by turning shuttle on the keyboard. When the
frequency converter is powered on again after power-off, the set frequency value is restored to the
value of F0-06 “digital set preset frequency”.

1: Digital setting (Memory when power-down)

Set the initial value of the frequency to the value of F0-06 "Preset Frequency". The set frequency
value of the frequency converter can be changed by turning shuttle on the keyboard. When the
frequency converter is powered off and then powered on again, the set frequency is the set frequency
at the last power-off, and the correction value is recorded by turning the shuttle key on the keyboard or
UP/DOWN of the terminal. It needs to remind that FO-15 is “Digital Set Frequency Stop Memory
Selection” which is used to select whether the frequency correction value is memorized or cleared
when the frequency converter is stopped. FO-15 is related to shutdown and is not related to memory
when power-down. It needs to be noted in application.

2: A
3: Al2
4: AI3

It referes that the frequency is determined by the analog input terminal. The XFC500 control
board provides two analog input terminals (Al1, Al2), and the optional I/O expansion card provides an
additional analog input terminal (Al3). Al1 provides voltage input of 0V~10V and Al2 provides voltage
input of OV~10V or current input of OmA~20mA, which is selected by X501[1] jumper on the control
board. Al3 provides voltage input of -10V~10V. The input voltage value of Al1, Al2, and AI3, and the
corresponding relationship with the target torque, can be freely selected through F1-23.

XFC500 provides 5 sets of correspondence curves, among which 3 sets of curves are linear
relationships (2 points correspondence), and 2 sets of curves are arbitrary curves of 4 points
correspondence. Users can conduct the setting through function codes F1-25~F1-41 and group F1 of
function codes. Function code F1- 23 is used to set the three-way analog input of Al1~AlI3, and select
which of the five sets of curves. When Al is used as the frequency reference, the voltage/current input
corresponds to the set value of 100.0%, which refers to the percentage of the relative torque digital
setting of FO-07.

5: Pulse (D15)

The freqeuncy reference is given by the high speed pulse of terminal DI5. Pulse reference signal
specifications: voltage range 9V~30V and frequency range 0.00kHz~100.00kHz. The pulse reference
can only be input from the multi-function input terminal DI5. The relationship between the input pulse
frequency of the DI5 terminal and the corresponding setting is set by F1- 18~F1-21. The
corresponding relationship is the linear correspondence of 2 points. The corresponding input of the
pulse input is 100.0%, which refers to the percentage of the relative torque digital setting of F0-07.

6: Multi-stage command

When the multi-stage command operation mode is selected, it is necessary to input combinations
of different states by DI terminals to correspond to different set frequency values.
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XFC500 can provide 4 multi-stage command terminals (terminal functions 12~15), 16 states of 4
terminals, and can correspond to any 16 "multi-stage instructions" through group F4 of function code.
"Multi-stage command” is the percentage of relative maximum frequency F0-07. When DI terminal is
used as the multi-stage command terminal, it needs to be set in the group F1. For details, please refer
to the description of group F1's related function parameters.

7: Simple PLC

When the simple PLC serves the frequency source, the running frequency source of the
frequency converter can be switched between 1~16 arbitrary frequency commands. The holding time
of 1~16 frequency commands and the respective acceleration/deceleration time can also be set by the
user. See the description of the group F4 for details.

8: PID

The output of the process PID control is selected as the operating frequency. Generally it is used
for on-site process closed-loop control, such as constant voltage closed-loop control, constant voltage
closed-loop control and other applications. When PID is used as the frequency source, you need to
set the parameters related to the “PID function” of the group F5.

9: The communication reference referes to that the frequency is given by the communication
method.

When Modbus communication is used, the data is given by the host computer through the
communication address 0x1000. The data format is -100.00%~100.00%, and 100.00% refers to the
percentage of the relative maximum frequency F0-07.

Function code Item Setting range Factory default
F0-02 Auxiliary frequency source|Same as F0-01 0
Y selection (main frequency source X selection)

When the auxiliary frequency source is used as the independent frequency reference channel
(that is, the frequency source is selected as X to Y switching), its usage is the same as that of the
main frequency source X. For the usage, refer to the related description of F0-01.

Function code Item Setting range Factory default
Range selection of
F0-03 auxiliary frequency source
Y when superposing
Range of auxiliary
F0-04 frequency source Y when |0% ~ 150% 100%
superposing

0: Relative to max frequency

0
1: Relative to frequency source X

When the frequency source is selected as "frequency superposition”, these two parameters are
used to determine the adjustment range of the auxiliary frequency source. F0-03 is used to determine
the object corresponding to the range of the auxiliary frequency source. It can be selected relative to
the maximum frequency or relative to the main frequency source X. If it is selected relative to the main
frequency source, the range of the auxiliary frequency source will vary with the main frequency X.
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Function code

Item

Setting range

Factory default

F0-05

Frequency source
superposition selection

Ones place: Frequency source
selection

0: Main frequency source X

1: Main and auxiliary operation result
(operation relation is determined by
tens place)

2: Switch between main frequency
source X and auxiliary frequency
source Y

3: Switch between main frequency
source X and main & auxiliary
operation results

4: Switch between auxiliary fequency
Source Y and main & auxiliary
operation results

Tens place: Main & auxiliary operation
relation of frequency source

0: Main + Auxiliary

1: Main — Auxiliary

2: Max value of the two

3: Min value of the two

00

The frequency reference channel is selected by this parameter. The frequency reference is
achieved by a combination of the main frequency source X and the secondary frequency source Y.
When the frequency source is selected as the main and auxiliary operation, the offset frequency can
be set by F0-13, and the offset frequency is superimposed on the main and auxiliary operation results

to flexibly respond to various requirements.

Function code

Item

Setting range

Factory default

F0-06

Preset frequency

0.00Hz ~ max frequency (F0-07)

50.00Hz

When the frequency source is selected
value of the frequency digital setting of the frequency converter.

as “digital setting”, the function code

value is the initial

source, each 100.

Function code Item Setting range Factory default
F0-07 Max frequency 50.00Hz ~ 500.00Hz 50.00Hz
In the XFC500 , the analog input, pulse input (DI5), multi-stage command, etc. as the frequency

0% is scaled relative to F0-07.

Function code Item Setting range Factory default
0: F0-09 setting
1: Al
Upper limit frequrncy  |2: Al2
FO-
0-08 source 3: AI3 0

4: PULSE setting
5: Communication reference

Define the source of the upper limit frequency.
The upper limit frequency can be set by the digital setting (F0-09), the analog input, PULSE setting
or communication reference. When analog (Al1, Al2, Al3) setting, PULSE setting (DI5) or
communication setting are used, it is similar to the main frequency source, see F0-01.
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For example, when the torque control mode is adopted in the winding control site, the upper limit
frequency can be set by analog to avoid the “free-running” due to material disconnection. When the
frequency converter runs to the upper limit frequency value, it keeps running at the upper limit frequency.

Function code Item Setting range Factory default
- Lower limit frequency FO-11 ~ max
F0-09 Upper limit frequency frequency F0-07 50.00Hz
Set the upper limit frequency with the range of FO-11~F0-07.
Function code Item Setting range Factory default
limit fi
FO0-10 Upper |:)nf|ftséfquency 0.00Hz ~ max frequency FO-07 0.00Hz

When the upper limit frequency source is set to analog or PULSE setting, FO-07 is used as the
offset of the set value, and F0-08 sets the upper limit frequency value to be added as the set value of
the final upper limit frequency.

Function code Item Setting range Factory default

FO-11 Lower limit frequency |0.00Hz ~ upper limit frequency F0-09 0.00Hz

When the frequency command is lower than the lower limit frequency set by FO-11, the frequency
converter can stop, run at the lower limit frequency or run at zero speed. The running mode can be set
by F0-24 to set the frequency lower than the lower limit frequency.

Function code Item Setting range Factory default
Auxiliary freq. source’s
FO0-13 offset frequency in 0.00Hz ~ max frequency F0-07 0.00Hz
superimposing

This function code is valid only when the frequency source is selected as the main and secondary
operations. When the frequency source is the main and auxiliary operation, F0-13 is used as the offset
frequency, and is superimposed with the result of the main and auxiliary operations as the final
frequency setting value, so that the frequency setting can be more flexible.

Function code Item Setting range Factory default
Diai .
igital setting frequency 0: No memory
F0-15 shutdown memory 1
. 1: Memory
selection

This function is valid only when the frequency source is digitally set. “No memory” means that the
digital set frequency value returns to the value of F0-06 (preset frequency) after the frequency
converter stops, and the correction value is cleared by the turning the shuttle key on the keyboard or
the use of UP/DOWN of the terminal. “Memory” means that the digital set frequency remains the set
frequency of the last stop after the frequency converter stops. The frequency correction by the turning
the shuttle key on the keyboard or the use of UP/DOWN of the terminal remains valid.

Function code Item Setting range Factory default
Frequency command

F0-16 UP/DOWN reference
when running

0: Running frequency
1: Set frequency

This parameter is valid only when the frequency source is digitally set. When the shuttle key on
the keyboard is turned or the terminal UP/DOWN is used, for which method is used to correct the set
frequency, that is, whether the target frequency increases or decreases based on the operating
frequency or increases or decreases based on the set frequency.
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The difference between the two settings is obvious when the frequency converter is in the
acceleration/deceleration process. That is, if the running frequency of the frequency converter is
different from the set frequency, the different choices of the parameters vary greatly.

Function code Item Setting range Factory default
Ones place: Operating panel
command binds frequency source
selection

0: No binding

1: Digital set frequency
2: A1

3:AI2

4: Al3

5: PULSE setting (DI5)
6

7

8

9

Command source’s bound

FO-17
frequency source

: Multistage speed 0000

: Simple PLC

:PID

: Communication setting
Tens place: Terminal command binds
frequency source selection
Hundreds place: Comm. Command
binds frequency source selection
Thousands place: Auto run binds
frequency source selection
Defining the binding combination between the four running command channels and the nine

frequency reference channels facilitates synchronous switching. The above frequency reference

channel has the same meaning as F0-01 the main frequency source X selection. Please refer to the
description of F0-01 function code.Different running command channels can bind the same frequency
reference channel. When the command source has a bound frequency source, the frequency source
set by F0-01~F0-05 will no longer function during the valid period of the command source.

Function code Item Setting range Factory default
F0-18 Skip frequency 1 0.00Hz ~ max frequency 0.00Hz
FO0-19 Skip frequency 2 0.00Hz ~ max frequency 0.00Hz
F0-20 Amplitude of skip frequency[0.00Hz ~ max frequency 0.01Hz

Output frequency (Hz) &

_:_ArTT;_)ytude of skip frequency
__'I_Amplitude of skip frequency

Skip frequency 1 |— — — — — —

I _1_-Amplitude of skip frequency

kip f 2F——+—F = - )
Skip frequency L Amplitude of skip frequency

Time (T)
Fig. 7-5 Diagram of skip frequency
When the set frequency is within the skip frequency range, the actual operating frequency will run
at a skip frequency that is closer to the set frequency. By setting the skip frequency, the frequency

converter can be avoided from the mechanical resonance point of the load. The XFC500 can have two
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skip frequency points. If both skip frequencies are set to 0, the skip frequency function is canceled.
Whether the jump frequency is valid during acceleration/deceleration is related to the F0-50 function
code setting. The principle of the skip frequency and the skip frequency amplitude is shown in Figure
7-5.

Function code

Item

Setting range

Factory default

F0-21

Running direction

0: Same direction
1: Opposite direction

0

By changing the function code, the purpose of changing the motor steering can be realized
without changing the motor wiring. The function is equivalent to adjusting any two wires of the motor
(U, V, W) to realize the rotation direction of the motor.

Tip: After the parameters are initialized, the motor running direction will return to the original state.
It is better not to be used when changing the direction of the motor after the system is commissioned.

Function code Item Setting range Factory default
F0-22 FWD/REYV dead zone time|0.0s ~ 3000.0s 0.0s
Set the transition time at the output OHz during the forward/reverse transition of the frequency
coverter, as shown in Figure 7-6.
Output frequency &

Forward

o]
4 D
Q
o
3  Reverse
@
Fig. 7-6 Diagram of dead time of FWD and REV run
Function code Item Setting range Factory default
F0-23 REV control enable |0 Cnale 0
1: Disenable

When the frequency given by "Communication Reference" or "Analog Reference" is negative, the
motor's running direction will change, which is called "reverse frequency". This parameter allows you
to set whether the frequency converter allows the motor to run in the reverse state. When the motor is
not allowed to run in reverse, set F0-23=1; when F0-23=0 is set, the motor is allowed to run in reverse.

Item
Operation mode that set

Function code Setting range

0: Run with lower limit frequency.

frequency lower than the |1: Shutdown 0
lower limit frequency  [2: Run at zero speed

When the set frequency is lower than the lower limit frequency, the running status of the

frequency converter can be selected by this parameter. The XFC500 offers three running modes to

meet a variety of application needs.

Factory default

F0-24

Function code Item Setting range Factory default
F0-25 Drop control 0.00Hz ~ 10.00Hz 0.00Hz
114 XFC500 Series Technical Manual



7. Details of Parameters

The droop rate allows for a slight speed difference between the master station and the slave
station, which in turn avoids conflicts between them. The default value for this parameter is 0. Only
when the speed control mode is adopted by both the master and the slave, it is necessary to adjust
the droop rate. For each transmission process, the appropriate droop rate needs to be gradually found
in practice. It is recommended not to set FO-25 too large, otherwise when the load is too large, the
steady-state speed will drop significantly.

Both the master and the slave must have a droop rate. Drooping speed = synchronization
frequency x output torque x droop rate/10

For example: F0-25= 1.00, synchorous frequency 50Hz, output torque 50%, then

Drooping speed=50Hzx50%x1.00/10=2.5Hz

Actual frequency=50Hz - 2.5Hz = 47.5Hz
Function code Item Setting range Factory default
0: Direct start
1: Speed tracking restart
2: Pre-excitation start (AC asynch
motor)

F0-26 Start mode

0: Direct start

If the start DC braking time is set to 0, the frequency converter will start running from the starting
frequency. If the DC braking time is not 0, the DC braking is performed first, and then the starting
frequency is started.

For small inertia loads, the motor may rotate when starting.

1: Speed-tracking start

The frequency converter first judges the speed and direction of the motor, and then starts with the
tracked motor frequency, and implements a smooth and non-impact start for the rotating motor. It is
suitable for Instantaneous power failure restart for large inertia loads. In order to ensure the
performance of the speed tracking restart, it is necessary to accurately set the motor group C1
parameters.

2: Asynchronous motor's pre-excitation start

It is only valid for asynchronous motors, used to establish a magnetic field before the motor is
running. Pre-excitation current and time are described in function codes F0-31 and F0-30. If the pre-
excitation time is set to 0, the frequency converter cancels the pre-excitation process and starts with
the start frequency.

If the pre-excitation time is not 0, the motor will be pre-excitated before restart, which can improve
the dynamic response performance of the motor.

Function code Item Setting range Factory default
0: No protection
1: Protection

FO-27 Start protection selection 0

This parameter relates to the safety protection function of the frequency converter. When the
parameter is set to 1, if the frequency converter's running command when powered on is valid (for
example, the terminal running command is closed before power-on), the frequency converter does not
respond to the running command, and the running command must be cancelled once. The frequency
converter will responds when the running command is valid again.
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In addition, when the parameter is set to 1, if the frequency converter's running command is valid
at fault reset time, the frequency converter does not respond to the running command, and the running
command must be cancelled first to eliminate the running protection state. Setting this parameter to 1
prevents the danger of the motor responding to the running command when power is on or when the
fault is reset without knowing it.

Function code Item Setting range Factory default
FO0-28 Start frequency 0.00Hz ~ 10.00Hz 0.00Hz
F0-29 Start f'eq:‘:n”:y holding 14 os ~ 100.0s 0.0s

To ensure motor torque at start-up, please set the appropriate starting frequency. In order to fully
establish the magnetic flux when the motor is started, the starting frequency needs to be maintained
for a certain period of time. The starting frequency F0-28 is not limited by the lower limit frequency.
However, when the set target frequency is less than the start frequency, the frequency converter does
not start and is in the standby state. The starting frequency holding time does not work during the
forward and reverse switching. Starting frequency holding time is not included in the acceleration time,
but is included in the run time of the simple PLC.

Example: F0-01 =0 frequency source is digital reference

F0-06 = 2.00Hz digital set frequency is 2.00Hz

F0-28 = 5.00Hz starting frequency is 5.00Hz

F0-29 = 2.0s starting frequency holding time is 2.0s

At this point, the frequency converter will be in standby mode and its output frequency is 0.00Hz.

Example 2: F0-01=0 frequency source is digital reference

F0-06= 10.00Hz digital setting frequency is 10.00Hz

F0-28=5.00Hz starting frequency is 5.00Hz

F0-29=2.0s starting frequency holding time is 2.0 s

At this point, the frequency converter accelerates to 5.00 Hz, and after 2.0s, it accelerates to a
given frequency of 10.00 Hz.

Function code Item Setting range Factory default
D ki
F0-30 _ StantDCbraking 4 50 100,05 0.0s
time/pre-excitation time
Start DC braking
F0-31 current/pre-excitation 0% ~ 100% 0%

current
Start DC braking is generally used to stop the running motor and then restart.
The pre-excitation is used to first activate the asynchronous motor to establish a magnetic field,
thereby improving the response speed.

Start DC braking is only effective when the startup mode is direct start. At this time, the frequency
converter first performs DC braking according to the set start DC braking current, and then starts
running after the DC braking time. If the DC braking time is set to 0, it will start directly without DC
braking. The greater the DC braking current, the greater the braking force. If the starting mode is pre-
excitation start for asynchronous motor, the frequency converter first establishes the magnetic field
according to the preset pre-excitation current, and then starts running after the set pre-excitation time.
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If the pre-excitation time is set to 0, it will start directly without the pre-excitation process. To start
DC braking current Pre-excitation current, there are two cases relative to the base value. When the
rated current of the motor is less than or equal to 80°% of the rated current of the frequency converter,
it is the base value relative to the rated current of the motor; when the rated current of the motor is
greater than 80% of the rated current of the frequency converter, it is the rated current of the
frequency converter relative to 80% of the percentage base value.

Function code Item Setting range Factory default
0: Decel stop
FO0-32 Stop mode 1: Free stop 0
2: Positioning stop

0: Decel stop

After the stop command is valid, the frequency converter reduces the output frequency according
to the deceleration time, and stops after the frequency drops to zero.

1: Free stop

After the stop command is valid, thefrequency converter immediately terminates the output, and
the motor is free to stop according to the mechanical inertia.

2: Positioning stop

Positioning stop needs to cooperate with stopping DC braking function. The frequency converter
is deceleration stopping, running frequency arrives the starting frequency(F0-33) of stopping
DC braking function. The frequency converter keeps the starting frequency of stopping DC

braking function. When the position signal is effective, DC braking process starts.

Function code Item Setting range Factory default
Initial frequency of stop
F0-33 DC braking 0.00Hz max frequency 0.00Hz
FO-34 Stop DC braking waiing 5 o _ 400,05 0.0s
time
F0-35 Stop DC braking time  [0.0s ~ 100.0s 0.0s
F0-36 Stop DC braking current [0% ~ 100% 0%

DC braking start frequency at stop: During the deceleration stop, when the running frequency is
reduced to this frequency, the DC braking process starts.

DC brake waiting time at stop: After the running frequency is reduced to the stop DC braking start
frequency, the frequency converter stops output for a period of time before starting the DC braking
process.

It is used to prevent malfunctions such as overcurrent that may be caused by starting DC braking
at higher speeds.

DC braking time at stop: The time during which the DC braking amount is maintained. This value
is 0 and the DC braking process is cancelled.

DC braking current at stop: DC braking current at stop, there are two cases relative to the base
value.

1. When the rated current of the motor is less than or equal to 80°% of the rated current of the
frequency converter, it is the base value relative to the rated current of the motor;

2. When the rated current of the motor is greater than 80% of the rated current of the frequency
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converter, it is the rated current of the frequency converter relative to 80% of the percentage base value.
The DC braking process at stop is shown in the figure below:

Output frequency Hz 4

Stop DC braking initial frequency

Stop DC braking waiting time
4 e
|
Stop DC braking value |

= < Time

Running command —,—‘— Stop DC braking time

Fig. 7-7 Diagram of DC braking process at stop

Function code Item Setting range Factory default
. . 0: 1s
F0-37 Accelerattilrzn—d::teleratlon 1. 01s 1
e 2: 0.01s

To meet the needs of various types of applications, the XFC500 offers three acceleration and
deceleration time units of 1 second, 0.1 second and 0.01 second.

Note: When modifying the function parameters, the number of decimal points displayed in the 4
groups of acceleration/deceleration time will change, and the corresponding acceleration/deceleration
time will also change. Please pay special attention during the application process.

Function code Item Setting range Factory default

F0-38 Acceleration-deceleration 1 S:txfr;‘;‘lii’;‘;ﬂ ) )

time base frequency 2 100.00Hz
Acceleration/deceleration time refers to the acceleration/deceleration time from zero frequency to
the frequency set by F0-38. Figure 7-8 shows the acceleration/deceleration time. When FO0-38 is
selected as 1, the acceleration/deceleration time is related to the set frequency. If the set frequency
changes frequently, the acceleration of the motor changes, so pay attention to the this in application.

Function code Item Setting range Factory default
0.00s ~ 650.00s (F0-37=2) Dependent on
F0-39 Acceleration time 1 0.0s ~ 6500.0s (FO-37=1) P

0Os ~ 65000s (F0-37=0) model

Dependent on
model

F0-40 Deceleration time 1 Same as F0-39
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Acceleration time refers to the time required for the frequency converter to accelerate from zero
frequency to the acceleration/deceleration reference frequency (determined by F0-38), see t1 in
Figure 7-8. Deceleration time refers to the time required for the frequency converter to decelerate to
zero frequency from the acceleration/deceleration reference frequency (determined by F0-38), see t2
in Figure 7-8.

A
Output frequency Hz

Acceleration / deceleration
reference frequency T 7 N
Set frequency ! 7

£
/)

Actual acceleration time ‘—n1
Set acceleration time

t — Time

| :pﬁ—j Actual decele.ratloln time
K * Set deceleration time
Fig. 7-8 Diagram of acceleration/deceleration time

t
|
|
|
1
|
A

Function code Item Setting range Factory default
FO-41 Acceleration time 2 [0.0s ~ 6500.0s Dependent on
model
L Dependent on
F0-42 Deceleration time 2 0.0s ~ 6500.0s
model
L Dependent on
F0-43 Acceleration time 3 0.0s ~ 6500.0s
model
—_ Dependent on
F0-44 Deceleration time 3 0.0s ~ 6500.0s
model
L Dependent on
F0-45 Acceleration time 4 0.0s ~ 6500.0s
model
L Dependent on
F0-46 Deceleration time 4 0.0s ~ 6500.0s
model

The XFC500 provides four sets of acceleration and deceleration time, including F0-39 and F0-40
and the above three sets of acceleration and deceleration time. The definition of the four groups of
acceleration and deceleration time is exactly the same, please refer to the instructions of F0-39 and
F0-40. Through the different combinations of the multi-function digital input terminals DI, you can
switch between 4 groups of acceleration/deceleration time. For details, please refer to the related
instructions in function codes F1-01 ~ F1-05.

Function code Item Setting range Factory default
Acceleration/deceleration 0: Linear acceleration/deceleration
F0-47 mode 1: S curve acceleration/deceleration A 0

2: S curve acceleration/deceleration B

Select the way the frequency change of the frequency converter during start and stop.

0: Linear acceleration/deceleration

The output frequency is linearly incremented or decremented by. The XFC500 offers four
acceleration and deceleration times. It can be selected through the multi-function digital input
terminals (F1-00 ~ F1-09).
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1: S curve acceleration/deceleration A

In the case where the target frequency is fixed, the output frequency is incremented or
decremented according to the S curve. It is suitable for applications where gentle start or stop is
required, such as elevators and conveyor belts.

2: S curve acceleration/deceleration B

In the case of real-time dynamic changes in the target frequency, the output frequency is
incremented or decremented in real time according to the S curve. It is suitable for occasions where
the comfort requirements are high and the real-time response is fast.

Note: S-curve acceleration/deceleration B time and target frequency should not be too large,
acceleration/deceleration time is greater than 100s or target frequency is greater than 6 times. Several
rated frequencies start S-curve acceleration/deceleration B is invalid, and automatically switches to
linear acceleration/deceleration mode.

Function code Item Setting range Factory default
S curve
F0-48 beginning-segment time |0.0% ~ (100.0%-F0-49) 30.00%
proportion
FO-49 S curve ending-segment |, oo, _ 400 0%-F0-48) 30.00%
time proportion

The function codes F0-48 and F0-49 respectively define the ratio of the initial stage and the end
stage time of the S-curve acceleration/deceleration A. The two function codes should satisfy: FO-
48+F0-49<100.0%. In Figure 7-9, t1 is the parameter defined by parameter F0-48. During this period,
the slope of the output frequency changes gradually. T2 is the time defined by parameter F0-49,
during which the slope of the output frequency change gradually changes to zero. During the time
between t1 and t2, the slope of the output frequency change is fixed, that is, the interval is linearly
accelerated or decelerated.

Output frequency Hz A

Set frequency f |— — — —

|
|
I
I

|
t1 | t 1
| < 3 1

Fig. 7-9 Diagram of S-curve acceleration/deceleration A

Function code

Item

Setting range

Factory default

F0-50

Jump frequency during
acceleration/deceleration

0: Ineffective
1: Effective

0

This function code is used to set whether the skip frequency is valid during acceleration and
deceleration. If set to valid, when the running frequency is in the skip frequency range, the actual
running frequency will skip over the set skip frequency boundary. Figure 7-10 shows the effective skip
frequency during acceleration and deceleration.
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Output frequency Hz

Skip frequency 2

Skip frequency 1

| Amplitude of skip frequency
Amplitude of skip frequency

, Amplitude of skip frequency

B %ﬁ K_rgpﬁ}ude of skip frequency

Time

Fig. 7-10 Diagram of Effective skip frequency during acceleration and deceleration

Function code

Item

Setting range Factory default

F0-53

Frequency switchover
point between
acceleration time 1 and
acceleration time 2

0.00Hz ~ max frequency 0.00Hz

F0-54

Frequency switchover
point between
deceleration time 1 and
deceleration time 2

0.00Hz ~ max frequency 0.00Hz

This function is valid when the motor 1 is selected and the acceleration/deceleration time is not

selected by DI terminal switching. It is used to select different acceleration/deceleration time according

to the running frequency range without going through the DI terminal during the running of the

frequency converter.

Output frequency Hz 4

Set frequency

ﬁﬁ,_,,_,‘,.‘,{,,gﬁ

L
|
|
I

=

Time

Accel. time 2 Accel.

;

P
Ll
4

time 1 Decel. time 1 Decel. time 2

Fig. 7-11 Diagram of acceleration/deceleration time switching
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During the acceleration process, if the running frequency is less than F0-53, select the
acceleration time 2; if the running frequency is greater than F0-53, select the acceleration time 1.
During deceleration, if the running frequency is greater than F0-54, select the deceleration time 1. If
the running frequency is less than F0-54, select the deceleration time 2.

Function code Item Setting range Factory default
0: InEffective

F0-55 Terminal jogging priority 1 Effective 0

This parameter is used to set whether the terminal jog function has the highest priority.

When the terminal jog priority is valid, if the terminal jog command appears during operation, the
frequency converter switches to the terminal jog operation state.

Function code Item Setting range Factory default
F0-56 Jogging running 0.00Hz ~ max frequency 2.00Hz
frequency
FO-57 Jogging acceleration time |0.0s ~ 6500.0s 20.0s
F0-58 Jogging deceleration time |0.0s ~ 6500.0s 20.0s

The given frequency and acceleration/deceleration time of the frequency converter when defining
jogging.

When jog running, the start mode is fixed to the direct start mode (F0-26=0), and the stop mode is
fixed to the deceleration stop (F0-32=0)

Function code Item Setting range Factory default
0: Start from stop frequency
F0-59 Speed tracking mode  |1: Start from zero 0
2: Start from max frequency

In order to complete the speed tracking process in the shortest time. Choose frequency converter
to track motor speed.

0: This method is usually followed down from the frequency of power failure.

1: Start from zero, when power outage is longer and restart.

2: Tracking from the maximum frequency is generally the use of generating loads.

Function code Item Setting range Factory default
F0-60 Speed tracking 1~100 20

In the speed tracking start, select the rate of the speed tracking.

The larger the parameter, the faster the tracking speed. However, setting too large may cause the
tracking effect to be unreliable.

Function code Item Setting range Factory default
F0-61 Brake rate 0% ~ 100% 100%

It is only valid for frequency converters with built-in brake unit. It is used to adjust the duty ratio of

the brake unit. When the brake usage rate is high, the duty ratio of the brake unit is high and the

braking effect is strong. However, the voltage of the frequency converter's bus voltage fluctuates
greatly during the braking process.
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7.3.2 F1: Input terminal's parameters

XFC500 series frequency converters are provided with 5 multi-function digital input terminals (DI5
can be used as high-speed pulse input terminal) and 2 analog input terminals. If the system needs
more input and output terminals, you can choose multi-function input and output expansion card. The
multi-function 1/0 expansion card has 5 multi-function digital input terminals (D16~DI10) and 1 analog
input terminal (Al3).

Function code Item Setting range Factory default
DI1 terminal’s function |0: No function
F1-00 ) . 1
selection 1: FWD running
DI2 terminal’s function |2: REV running
F1-01 . . . . 4
selection 3: Three-line running control
DI3 terminal’s function [4: FJOG
F1-02 selection 5: RJOG 9
F1-03 DI4 terminal’s function |6: Terminal up 12
selection 7: Terminal DOWN
DI5 terminal’s function |8: Free stop
F1-04 selection 9: Fault RESET 13
DI6 terminal’s function |10: PAUSE
F1-05 selection 11: External fault's normally-open 0
DI7 terminal’s function | NPt
F1-06 selection 12: Multistage command terminal 1 0
DI8 terminal’s function 13: Multistage command terminal 2
F1-07 selection 14: Multistage command terminal 3 0
15: Multistage command terminal 4
16: Acceleration/deceleration time
selection terminal 1
17: Acceleration/deceleration time
selection terminal 2
18: Switchover of frequency source
19: UP/DOWN setting clear (terminal
and keyboard)
20: Running command switching
terminal
DI9 terminal’s function |21: Acceleration/deceleration
F1-08 selection forbidden 0
22: PID Pause

23: PLC Reset

24: Swing freq. pause

25: Counter input

26: Counter reset

27: Length count input

28: Length reset

29: Torque control forbidden

30: PULSE frequency input (Effective
for DI5 only)
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Function code

Item

Setting range

Factory default

F1-09

DI10 terminal’s function

32: Immediate DC brake

33: External fault’s normally-close
input

34: Frequency modification enable
35: PID acting direction reverse

36: External stop terminal 1

37: Control command switching
terminal 2

38: PID integration pause

39: Switch between frequency source
X and preset frequency

40: Switch between frequency source
Y and preset frequency

41: Motor’s selection terminal 1

42: Motor’s selection terminal 2

43: PID parameters’ switching

44: User’s defined fault 1

45: User’s defined fault 2

46: Switching between speed control
and torque control

47: Emergency stop

48: External stop terminal 2

49: Decel DC braking

50: Current running hour clear

51: Location arrive input signal

52 ~ 59: Reserved

selection

These parameters are used to set the function of the digital multi-function input terminal. The
functions that can be selected are shown in the following table:

Set Function Description
value

0 No function |The unused terminals can be set to “No function” to prevent malfunction.

1 FWD running |The inverter is controlled to rotate forward and reverse by external

2 REV running |terminals.
It is determined by this terminal that the frequence converter operation

3 Three-line  |mode is the three-wire control mode.

running control [For details, refer to the description of function code F1-16 ("Terminal

Command Method").

4 FJOG FJOG is jog forward run and RJOG is jog reverse run.

5 RIOG Jog running frequency, jog acceleration/deceleration time, see function
codes F0-56, FO-57 and F0-58

6 Terminal UP | The frequency increment and decrement instructions are modified when

. the frequency is given by the external terminal.
Terminal . L .
7 When the frequency source is set to digital setting, the set frequency can
DOWN )

be adjusted up and down.
The frequency converter blocks the output, and the motor's stopping

8 Free stop process is not controlled by the frequency converter.
This mode has the same meaning as the free stop described in F0-32.
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Set

Function Description
value
The function of fault reset using the terminal.
9 Fault RESET [Same function as the RESET button on the keyboard.
This function enables remote fault reset.
The frequency converter decelerates to stop, but all operating parameters
are memorized.

10 PAUSE Such as PLC parameters, swing frequency parameters, PID parameters.
After the terminal signal disappears, the frequency converter returns to the
operating state before stopping.

External fault's [When the signal is sent to the frequency converter, it reports the fault Err15

1 normally-open |and performs fault processing according to the fault protection action mode

input (details participate in function code F8-46).
Multistage
12 command
terminal 1
Multistage
13 command
terminal 2 |The 16-stage speed or 16 other command settings can be made through
Multistage  [the 16 states of these four terminals. See Table 1 for details.
14 command
terminal 3
Multistage
15 command
terminal 4
Accel-decel
16 time selection
terminal 1 Four types of acceleration/deceleration time are selected by the four states
Accel-decel |of the two terminals. See Table 2 for details.
17 time selection
terminal 2
Used to switch between different frequency sources. According to the
18 Switching of |setting of the frequency source selection function code (F0-05), when
freq. source |switching between two kinds of frequency sources is set as the frequency
source, the terminal is used to switch between the two frequency sources.
UP/DOWN  |When the frequency is given as the digital frequency, this terminal can
19 setting clear |clear the frequency value changed by the terminal UP/DOWN or the
(terminal and |keyboard UP/DOWN, so that the given frequency returns to the value set
keyboard) |by F0-06.
Control When the command source is set to terminal control (F0-00=1), this
20 command |terminal can switch between terminal control and keyboard control.
switching When the command source is set to communication control (F0-00=2), this
terminal 1 terminal can switch between communication control and keyboard control.

21 Accel-decel |Ensure that the frequency converter is not affected by external signals

forbidden (except for shutdown commands) to maintain current output frequency.
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Set
© Function Description
value
The PID temporarily fails, the frequency converter maintains the current
22 PID Pause |output frequency, and the PID adjustment of the frequency source is no
longer performed.
The PLC pauses during execution. When it runs again, the frequency
23 PLC Reset |converter can be restored to the initial state of the simple PLC through this
terminal.
24 Swing freq. |The frequency converter outputs at the center frequency. The swing
pause frequency function is suspended.
25 Counter input |Count the input terminals of the pulse.
26 Counter reset |The counter status is cleared.
Length t
27 eng coun Input terminal for length counting.
input
28 Length reset |Length is cleared
29 Torque control |The frequency converter is prohibited from performing torque control, and
forbidden the frequency converter enters the speed control mode.
PULSE freq.
30 input (Effective [DI5 functions as a pulse input terminal.
for DI5 only)
32 Immediate DC (When the terminal is valid, the frequency converter directly switches to the
brake DC braking state.
Ext | fault’
xiernalfauits When the external fault normally closed signal is sent to the frequency
33 normally-close .
input converter, it reports the fault Err15 and stops.
Freq. N ) . e
34 modification If the DI1 terminal is valid, the frequency is allowed to be modified; if the
DI1 terminal is invalid, the frequency modification is prohibited.
enable
PID acting ) L ) N I .
s When this terminal is valid, the direction of PID action is opposite to the
35 direction -
direction set by F5-03.
reverse
External sto When the keyboard control is enabled, this terminal can be used to stop
36 terminal 1 P the frequency converter, which is equivalent to the function of the STOP
button on the keyboard.
Control L ) o
Used for switching between terminal control and communication control. If
command ) )
37 switchin the command source is selected as the terminal control, the system
. 9 switches to communication control when the terminal is valid; vice versa.
terminal 2
When the terminal is valid, the integral adjustment function of the PID is
38 PID integration [suspended, but the PID
pause The proportional adjustment and differential adjustment functions are still
valid.
itch
Switch between If the terminal is valid, the frequency source X is replaced by the preset
39 freq. source X frequency (F0-06)
and preset freq. a9 y '
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Set

Function Description
value
Switch bet
witeh between If the terminal is valid, the frequency source Y is replaced by the preset
40 freq. source Y frequency (FO-06)
and preset freq. 9 y )
Motor’s
41 selection
terminal 1 Two sets of motor parameters can be switched through the two states of
Motor’s the terminal. See Table 3 for details.
42 selection
terminal 2
|When the condition of PID parameter switching is DI terminal (F5-18=1)
PID parameters L .
43 switchin and the terminal is invalid, the PID parameter uses F5-05~F5-07; when the
9 terminal is valid, F5-15~F5-17 is used.
User’s defined
44 se;:u|te1|ne When the user-defined faults 1 and 2 are valid, the frequency converter will
User's defined alarm Err27 and Err28 respectively, and the frequency converter will select
45 sef:ultez © the action mode selected by F8-48 according to the fault protection action.
The frequency converter is switched between torque control and speed
Switching control mode.
46 between speed [The frequency converter runs in the mode defined by C6-00 (speed/torque
control and  |control mode), and when this terminal is valid, it switches to another mode.
torque control |It can be switched through the terminal during operation and takes effect
immediately after switching.
When the terminal is valid, the frequency converter stops at the fastest
47 Emergency |speed, and the current is at the set current upper limit during the stop.
stop This function is used to meet the requirement that the frequency converter
needs to stop as soon as possible when the system is in an emergency.
In any control mode (panel control, terminal control, communication
External stop ) .
48 terminal 2 control), this terminal can be used to decelerate the frequency converter,
and the deceleration time is fixed to the deceleration time 4.
49 Decel DC When this terminal is valid, the frequency converter will decelerate to the
braking stop DC braking start frequency and then switch to the DC braking state.
. |When the terminal is valid, the frequency converter’s runtime is cleared.
Current running [, . , . -
50 This function needs to be used together with the timing run (F2-43) and the
hour clear )
current runtime reach (F2-46).
. . The location stop function is effective, and the downtime operation
Location arrive .
51 frequency reaches the stopping frequency of the DC brake. The DC

input signal

braking process begins when the location arrives input signal is effective.

Four multi-stage command terminals can be combined into 16 states, and each of these 16 states

corresponds to 16 command set values. The details are shown in Table 1:
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Schedule 1: Description of multi-stage commands

K4 K3 K2 K1 Command setting Corresponding parameter
OFF | OFF OFF OFF Multistage command 0 F4-00
OFF | OFF OFF ON Multistage command 1 F4-01
OFF | OFF ON OFF Multistage command 2 F4-02
OFF | OFF ON ON Multistage command 3 F4-03
OFF ON OFF OFF Multistage command 4 F4-04
OFF ON OFF ON Multistage command 5 F4-05
OFF ON ON OFF Multistage command 6 F4-06
OFF ON ON ON Multistage command 7 F4-07
ON OFF | OFF | OFF Multistage command 8 F4-08
ON OFF OFF ON Multistage command 9 F4-09
ON OFF ON OFF Multistage command 10 F4-10
ON OFF ON ON Multistage command 11 F4-11
ON ON OFF OFF Multistage command 12 F4-12
ON ON OFF ON Multistage command 13 F4-13
ON ON ON OFF Multistage command 14 F4-14
ON ON ON ON Multistage command 15 F4-15

When the frequency source is selected as multi-speed, the function code F4-00~F4-15 100.0%
correspond to the maximum frequency F0-07. In addition to the multi-speed function, the multi-stage
command can also be used as a given source of PID or as a voltage source for VF separation control

to meet the need to switch between different set values.
Schedule 2 Description of acceleration/deceleration time selection terminal's function

Terminal 2 Terminal 1 Selection of accel or decel time Corresponding parameter
OFF OFF Acceleration time 1 FO0-39. F0-40
OFF ON Acceleration time 2 F0-41. F0-42
ON OFF Acceleration time 3 F0-43. F0-44
ON ON Acceleration time 4 F0-45. F0-46

Schedule 3 Description of motor selection terminal's function
Terminal 1 Terminal 2 Motor selection

OFF OFF Motor 1

ON OFF Motor 2

OFF ON Motor 3

ON ON Motor 4

Digital input-DI terminal: When any DI terminal function chooses the motor terminal selection 1 or
the motor terminal selection 2, C0-01 setting motor selection invalid.

Example: F1-00 chooses 41: the motor terminal selection 1; F1-00 chooses 42: the motor terminal
selection 2;

Function code Item Setting range Factory default
F1-10 Dl filter time 0.000s ~ 1.000s 0.010s

Set the software filter time for the DI terminal status. If the input terminal is susceptible to
interference and causes malfunction, the parameter can be increased to enhance the anti-interference
ability. However, this increase in filtering time will cause the response of the DI terminal to be slow.
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Function code Item Setting range Factory default
0: High level effective
1: Low level effective
- ) Ones place: DI1
F1-14 D';Tg‘;”i;;ﬁc:ve Tens place: DI2 00000
Hundreds place: DI3
Thousands place: DI4
Ten thousands place: DI5
0: High level effective
1: Low level effective
N ) Ones place: DI6
F1-15 Dl:;?;lj:ggicgve Tens place: DI7 00000
Hundreds place: DI8
Thousands place: DI9
Ten thousands place: DI10

Used to set the active status mode of the digital input terminal. When the high level valid is
selected, the corresponding DI terminal is valid when connected to COM, and invalid when
disconnected. When the low level valid is selected, the corresponding DI terminal is invalid when
connected to COM, and invalid when disconnected.

Function code Item Setting range Factory default
0: Two-line type 1
1: Two-line type 2
2: Three-line type 1
3: Three-line type 2
This parameter defines four different ways to control the operation of the frequency converter via

F1-16 Terminal command mode

external terminals.

Note: For convenience of explanation, the following three terminals DI1, DI2 and DI3 in the multi-
function input terminals of DI1~DI10 are selected as external terminals. That is, the function of three
terminals DM, DI2, and DI3 is selected by setting the value of F1-00~F1-02. For detailed function
definition, see the setting range of F1-00-F1-09.

0: Two-line mode

1: This mode is the most commonly used two-line mode. The forward and reverse running of the
motor are determined by the terminals DM and DI2. The function code is set as follows:

Function code Item Set value Description
F1-16 Terminal command mode 0 Two-line type 1
F1-00 DI1 terminal’s function selection 1 FWD running
F1-01 DI2 terminal’s function selection 2 REV running

As shown in Figure 7-12, in this control mode, K1 is closed and the frequency converter runs
forward. K2 is closed and the frequency converter runs reversely. When K1 and K2 are closed or
disconnected at the same time, the frequency converter stops running.

1: Two-line mode

2: When this mode is used, the DI1 terminal function as the running enable terminal, and the DI2
terminal function determines the running direction. The function code is set as follows:
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Function code Item Set value Description
F1-16 Terminal command mode 1 Two-line type 2
F1-00 DI1 terminal’s function selection 1 Running enable
F1-01 DI2 terminal’s function selection 2 FWD and REV running

As shown in Figure 7-13, in this control mode, when the K1 is closed, the frequency converter
runs forward when K2 is disconnected, otherwise it runs reversely. When K1 is disconnected, the
frequency converter stops running.

2: Three-line control mode.

1: In this mode, DI3 is the enable terminal, and the direction is controlled by DI1 and DI2
respectively. The function code is set as follows:

Function code Item Set value Description
F1-16 Terminal command mode 2 Three-line type 1
F1-00 DI1 terminal’s function selection 1 FWD running
F1-01 DI2 terminal’s function selection 2 REV running
F1-02 DI3 terminal’s function selection 3 Three-line running

control

As shown in Figure 7-14, in this control mode, when the SB1 button is closed, press the SB2
button to make the frequency converter run forward. Press the SB3 button to reverse the frequency
converter. When the SB1 button is turned off, the frequency converter stops. During normal start-up
and operation, it is necessary to keep the SB1 button closed. The commands of the SB2 and SB3
buttons are valid at the end of the closing action. The running status of the frequency converter is
based on the last button action of the three buttons.

3: Three-line control mode

2: In this mode, DI3 is the enable terminal and the running command is given by DI1. The
direction is determined by the state of DI2. The function code is set as follows:

Function code Item Set value Description
F1-16 Terminal command mode 3 Three-line type 2
F1-00 DI1 terminal’s function selection 1 Running enable
F1-01 DI2 terminal’s function selection 2 FWD am.:I RE.V running

direction
F1-02 DI3 terminal’s function selection 3 Three-line running
control
K1 | K2 |Running command K1
4/
1 0 FWD DI1 FAW run
01 REV K2
111 Stop — DI2 REV run
0|0 Stop

COM digital quantity
common port

Fig. 7-12 Two-line control mode 1
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K1
K1 | K2 |Running command DI1 run enable
110 FWD Ka
L REV DI2 FAW/REV
01 Stop running direction
0]0 Stop COM digital quantity
common port
Fig. 7-12 Two-line control mode 1
FAW button SB1
DI1 FAW run
STOP button SB2
DI3 run enable
REV button SB3 DI2 REV enable
COM digital quantity common port
Fig. 7-14 Three-line control mode 1
FAW button SB2
I
- DI1 running command
K1|Running command STOP button SB1
0 FWD [T
1 REV DI3 stop running

REV button K1

DI2 running direction

COM digital quantity
common port

Fig. 7-15 Three-line control mode 2
As shown in Figure 7-15, in this control mode, when the SB1 button is closed, press the SB2
button to make the frequency converter run forward. When K1 is disconnected, the frequency
converter runs forward, otherwise, it runs reversely; When the SB1 button is turned off, the frequency
converter stops. During normal start-up and operation, it is necessary to keep the SB1 button closed.
The commands of the SB2 button are valid at the end of the closing action.

Function code Item Setting range Factory default
F1-17 Terminal UPDOWN ; 61 112/s ~ 65.535Hzis 1.000Hz/s
change rate

It is used to set the change rate of frequency, that is, the amount of change in frequency per
second.
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Function code Item Setting range Factory default
F1-18 PULSE min input 0.00kHz ~ F1-20 0.00kHz
Setting corresponding to o o o
F1-19 PULSE min input -100.0% ~ 100.0% 0.00%
F1-20 PULSE max input F1-18 ~ 100.00kHz 50.00kHz
Setting corresponding to 5 o o
F1-21 PULSE max input -100.0% ~ 100.0% 100.00%
F1-22 PULSE filter time 0.00s ~ 10.00s 0.10s

This group of function codes is used to set the relationship between the DI5 pulse frequency and
the corresponding settings. The pulse frequency can only be input to the frequency converter via the

DI5 channel.

The application of this set of functions is similar to curve 1, please refer to the description of

curve 1.

Function code

Item

Setting range

Factory default

F1-23

Al curve selection

Ones place: Al1 curve selection

1: Curve 1 (2 points, see F1-25 ~
F1-28)

2: Curve 2(2 points, see F1-32 ~
F1-35)

3: Curve 3(2 points, see F1-37 ~
F1-40)

4: Curve 4(2 points, see F1-42 ~
F1-49)

5: Curve 5(2 points, see F1-50 ~
F1-57)

Tens place: A2 curve selection,Same
as above

Hundreds place: Al3 curve selection,
Same as above

321

The ones, tens and hundreds digits of the function code are used for selecting set curve
corresponding to the analog input AM, Al2 and Al3. Three analog inputs can be selected from any of
the five curves. Curve 1, Curve 2, Curve 3, Curve 4 and Curve 5 are set in function code F1-25 ~ F1-
57.

The standard unit of XFC500 frequency converter provides 2 analog input ports. For Al3, multi-

B function input and output expansion cards need to be configured.

Function code Item Setting range

Ones place: setting selection of Al1
lower than min input

0: Corresponding to min input setting
1: 0.0%

Tens place: setting selection of Al2
lower than min input, Same as above
Hundreds place: setting selection of
Al3 lower than min input, Same as

above

Factory default

Setting selection of Al

F1-24 lower than min input

000
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This function code is used to set how to determine the setting corresponding to the analog
quantity when the voltage of the analog input is less than the set “minimum input”. The ones, tens, and
hundreds digits of the function codes correspond to the analog inputs Al1, Al2, and Al3, respectively.

input corresponding setting” determined by the function code (F1-26, F1-33, F1- 38).

If 1 is selected, then when the Al input is lower than the minimum input, the analog quantity is set
to 0.0%.

If 0 is selected, when the Al input is lower than the “minimum input”, the corresponding setting of
the analog quantity is the curve “minimum

Function code Item Setting range Factory default
F1-25 Min input of Al curve 1 |0.00V ~ F1-27 0.00V
F1-26 Setling corresponding to | 44, 0, 4100.09% 0.0%

min input of Al curve 1
F1-27 Max input of Al curve 1 [F1-25 ~ +10.00V 10.00V
Setting corresponding to
max input of Al curve 1

F1-29 Al1 filter time 0.00s ~ 10.00s 0.10s

The above function codes are used for setting. When the analog input voltage between the

F1-28 -100.0% ~ +100.0% 100.0%

analog input voltage and its set value is greater than the set “maximum input” (F1-27), the analog
voltage is calculated according to the “maximum input”. ;

Similarly, when the analog input voltage is less than the set “minimum input” (F1-25), it is
calculated as the minimum input or 0.0% according to the setting of “Al is lower than the minimum
input setting selection” (F1-24). .

When the analog input is a current input, 1mA current is equivalent to 0.5V. Al1 input filtering time
is used to set the software filtering time of Al1. When the field analog quantity is easily disturbed,
please increase the filtering time so that the detected analog quantity tends to be stable, but the larger
the filtering time is, the slow response speed of analog quantity detection will be. How to set it needs
to be weighed according to the actual application.

In different applications, the meaning of the nominal value corresponding to 100.0% of the analog
setting is different. For details, please refer to the description of each application part. The figure below
shows two typical settings:

Corresponding Corresponding
frequency A frequency
(frequency, torque) (frequency, torque)

1 GOU/D e — — — 1 100?0 P e e 1
| |
| |

ov | AL oV / | B
(OmA) B (OmAD 10V
(20mA) -100% (20mAD

Fig. 7-16 Corresponding relation between analog reference and set value
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voltage protection value

Function code Item Setting range Factory default
F1-30 Lower limit of AITinput 1, o\, £q a4 310V
voltage protection value
F1-31 Upper limit of AITinput |y 3y 44 g0y 6.80V

When the value of analog input Al1 is greater than F1-31, or Al1 input is less than F1- 30, the
frequency converter's multi-function DO outputs “Al1 input overrun” ON signal to indicate whether the
input voltage of Al1 is within the set range.

Function code Item Setting range Factory default
F1-32 Min input of Al curve 2 |0.00V ~ F1-34 0.00V
tti ing t
F1-33 Setting corresponding to | 4, 40 4100.09% 0.0%
min input of Al curve 2
F1-34 Max input of Al curve 2 [F1-32 ~ +10.00V 10.00V
F1-35 Setting corresponding to | 4, 40, 400,09 100.0%
max input of Al curve 2
F1-36 Al 2 filter time 0.00s ~ 10.00s 0.10s

For function and usage of curve 2, please refer to the description of curve 1.

Function code Item Setting range Factory default
F1-37 Min input of Al curve 3 |-10.00V ~ F1-39 -10.00V
tti ing t
F1-38 Setting corresponding to |y, 6. _ 400,09 -100.0%
min input of Al curve 3
F1-39 Max input of Al curve 3 [ F1-37 ~ +10.00V 10.00V
F1-40 Setting corresponding to-| o 0. 1 100.0% 100.0%
max input of Al curve 3
F1-41 Al 3 filter time 0.00s ~ 10.00s 0.10s
For function and usage of curve 3, please refer to the description of curve 1.

Function code Item Setting range Factory default
F1-42 Min input of Al curve 4 |-10.00V ~ F1-44 0.00V
F1-43 Setting corresponding to | ;5 0o 4100.0% 0.0%

min input of Al curve 4
Inflection point 1 input of
F1-44 Al curve 4 F1-42 ~ F1-46 3.00v
Setting corresponding to
F1-45 inflection point 1 input of [-100.0% ~ +100.0% 30.0%
Al curve 4
F1-46 '”ﬂeCt'o/; ‘;EELi'"p“t O | F1-44 ~ F148 6.00V
Setting corresponding to
F1-47 inflection point 2 input of |-100.0% ~ +100.0% 60.0%
Al curve 4
F1-48 Max input of Al curve 4 [ F1-46 ~ +10.00V 10.00V
F1-49 Setting corresponding to | 4 o, _ 4 400.0% 100.0%
max input of Al curve 4
F1-50 Min input of Al curve 5 | -10.00V ~ F1-52 -10.00V
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Function code Item Setting range Factory default
F1-51 Setting corresponding 1o | ;4 o/ _ 4400.09% -100.0%
min input of Al curve 5
F1.52 Inflection point 1 input of F1-50 ~ F1-54 3.00V
Al curve 5
Setting corresponding to
F1-53 inflection point 1 input of |-100.0% ~ +100.0% -30.0%
Al curve §
F1-54 Inflection point 2 input of F1-52 ~ F1-56 3.00V
Al curve 5
Setting corresponding to
F1-55 inflection point 2 input of |-100.0% ~ +100.0% 30.0%
Al curve 5
F1-56 Max input of Al curve 5 [ F1-54 ~ +10.00V 10.00V
F1-57 Setting corresponding to | o ho. 1 100.0% 100.0%
max input of Al curve 5

The functions of curves 4 and 5 are similar to those of curves 1~3, but curves 1~3 are straight

lines, while curves 4 and 5 are 4-point curves, which allows for a more flexible correspondence. Figure

7-17 shows a schematic diagram of curves 4-5.

When setting curve 4 and curve 5, it should be noted that the minimum input voltage of the curve,
the voltage of the inflection point 1, the voltage of the inflection point 2, and the maximum voltage
must be sequentially increased.

F1-23 Al curve selection is used to determine how the analog inputs Al1~Al3 are selected among

the five curves.

Set value corresponding to analog input

Setting corresponding
to Al max input 100%I

Setting corresponding to
Al curve inflection point 1

0V(OmA)
Setting corresponding to
Al curve inflection point 2

Setting corresponding to
Al min input -100%

A

|

Fig. 7-17 Diagram curves 4 and 5

Al curve
— inflection
%\ point 2, Al input voltage
Alcurve ™~ 10V
inflection (20mA)
point 1

Function code Item Setting range Factory default
F1-66 Al1 set skip point -100.0% ~ +100.0% 0.0%
F1-67 Al1 set skip amplitude | 0.0% ~ +100.0% 0.5%
F1-68 Al2 set skip point -100.0% ~ +100.0% 0.0%
F1-69 Al2 set skip amplitude | 0.0% ~ +100.0% 0.5%
F1-70 Al3 set skip point -100.0% ~ +100.0% 0.0%
F1-71 Al3 set skip amplitude | 0.0% ~ +100.0% 0.5%
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The XFC500's analog inputs Al1~AI3 all have a set point skip function. The skip function is to fix
the analog quantity corresponding set value to the value of the skip point when the analog quantity is
set to change in the upper and lower sections of the skip point.

For example, the voltage of analog input Al1 fluctuates around 5.00V, the fluctuation range is
4.90V~5.10V, the minimum input of Al1 is 0.00V corresponding to 0.0%, and the maximum input of
10.00V corresponds to 100.%, then the detected Al1 corresponds to the fluctuations between 49.0%
and 51.0%. Set Al1 to set the skip point F1-66 to 50.0%, and set Al1 to set the skip width F1-67 to
1.0%. When the Al1 is input, the Al1 input corresponding setting is fixed to 50.0% after the skip
function processing. Al1 is transformed into a stable input that eliminates fluctuations.

7.3.3 F2: Output terminal parameters

Function code Item Setting range Factory default
F2-00 DO2 terminal output 0: Pulse output (FMP) 0
mode selection 1: On-off output (FMR)

The DO2 terminal is a programmable multiplexing terminal that can be used as a high-speed
pulse output terminal or as a collector output terminal with open collector. As the pulse output, the
maximum frequency of the output pulse is 100 kHz. For related functions, refer to F2-06.

Function code Item Setting range Factory default
On-off output function | 0: No output
selection 1: Frequency converter in operation
Control board’s relay | 2: Fault output (fault stop)
F2-02 function selection 3: Freq. level detection FDT1 output 2
4:
5:

F2-01 0

(TA-TB-TC) Frequency reach
Expansion card’s relay Running at zero speed (no output
F2-03 output function selection | at stop) 0
(EA-EB-EC) 6: Motor overload alarm
7: frequency converter overload
alarm

8: Set count value reach

9: Designated count value reach
10: Length reach

11: PLC circulation complete

12: Total runtime reach

13: Frequency in limitation

14: Torque in limitation

15: Ready for run 1
16: Al1>AI2

17: Upper limit freq. reach

18: Lower limit freq. reach

19: Undervoltage state output

20: Comm. Setting

23: Running 2 at zero speed (output
at stop)

24: Total power-on time reach

25: Freq. level detection FDT2 output

DO1 output function

F2-04 )
selection
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Function code Item Setting range Factory default
26: Freq. 1 reach output
27: Freq. 2 reach output
28: Current 1 reach output
29: Current 2 reach output
30: Timing reach output
31: Al1 input overrun
32: Load dropping
33: REV running
F2-05 Expansion card DO3 34: Zero current state 4

output selection 35: Module temperature reach

36: Output current overrun

37: Lower limit freq. reach (Continue
output after stopping)
38: Alarm output (Continue running)
39: Motor over temp warning
40: Current runtime reach
41: Fault output

The above five function codes are used to select the functions of five digital outputs, among which
TA-TB-TC and EA-EB-EC are relays on the control board and expansion card respectively. The
function of the multi-function output terminal is as follows:

Set
© Function Description
value

0 No output The output terminal has no any function.

F

requency It indicates that the frequency converter is running and has an output
1 converter in . . .
) frequency (can be zero). At this time, the ON signal is output.
operation
Fault output (fault
2 au OSL:OF::; (fau When the frequency converter fails and stops, the ON signal is output.
Freq. level detection - .

3 Please refer to the description of function codes F2-23 and F2-26.

FDT1 output
4 Frequency reach |Please refer to the description of function codes F2-25.

Running at zero |When the frequency converter runs and the output frequency is 0, the
5 speed (no output at [ON signal is output. This signal is OFF when the frequency converter
stop) is in the stop state.

Before the motor overload protection enables, it is judged according to

Motor overload the threshold value of the overload pre-alarm. The ON signal is output

6 alarm after the pre-alarm threshold is exceeded.
For motor overload parameter settings, see function codes F8-02,
F8-03, CO-15.

7 Overload warning of| The ON signal is output 10s before the frequency converter overload

freq. converter [protection enables.
Set count value [When the count value reaches the value set by A0-08, the ON signal is

8
reach output.
) When the count value reaches the value set by A0-09, the ON signal is
Designated count ) ) ) -
9 output. For the counting function, pls refers to the function description

value reach

of group AO.
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Set Function Description
value
10 Length reach Wher.1 the .actual length detected exceeds the length set by A0-05, the
ON signal is output.
" PLC circulation |When the simple PLC runs one cycle, it outputs a pulse signal with a
complete width of 250ms.
12 Total runtime reach When the total runtime of the frequency converter exceeds the time
set by F2-42, the ON signal is output.
When the set frequency exceeds the upper limit frequency or the lower
13 Frequency in limit frequency, and the frequency converter’s output frequency also
limitation reaches the upper limit frequency or lower limit frequency, the ON
signal is output.
When the output torque reaches the torque limit value in the speed
14 Torque in limitation |control mode, the frequency converter is in the stall protection state
and outputs the ON signal.
When the power supply of the frequency converter’s main circuit and
control loop has been stabilized, and no fault information is detected,
15 Ready for run ) L .
the frequency converter outputs ON signal when it is in the running
state.
16 AI1>AI2 When the value.of th(=T analog input Al1 is greater than the input value
of Al2, the ON signal is output.
17 Upper limit freq.  |When the running frequency reaches the upper limit frequency, the ON
reach signal is output.
18 Lower limit freq. |When the running frequency reaches the lower limit frequency, the ON
reach signal is output. This signal is OFF in the stop state.
19 Undervoltage state [When the frequency converter is in the state of under voltage, it
output outputs ON signal.
20 Comm. setting  |Pls refer to communication protocol
Running 2 at zero When the frequency verter output frequency is 0, the ON signal is
23 speed (output at L ; .
stop) output. This signal is also ON in the stop state.
24 Total power-on time [When the total power-on time (b0-06) of the frequency converter
reach exceeds the time set by F2-41, the ON signal is output.
25 Freq. level detection Please refer to the description of function codes F2-24and F2-27
FDT2 output
26 |Freqg. 1 reach output|Please refer to the description of function codes F2-28 and F2-29
27 |Freq. 2 reach output|Please refer to the description of function codes F2-30 and F2-31
28 Currir;tt;ul;each Please refer to the description of function codes F2-36 and F2-37
29 Currir;ttsurteach Please refer to the description of function codes F2-38 and F2-39
When the timing function selection (F2-43) is valid, the frequency
30 [ Timing reach output|converter will output the ON signal after the current running time
reaches the set timing time.
When the value of Al1 is greater than F1-31 (Al1 input protection
31 Al1 input overrun |upper limit) or less than F1-30 (Al1 input protection lower limit), the ON
signal is output.
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Set Function Description
value
32 Load dropping VYhen the frequency converter is in the off state, it outputs the ON
signal.
33 REV running Wher.1 the frequency converter is in reverse running state, it output the
ON signal.
34 Zero current state |Please refer to the description of function codes F2-32 and F2-33.
35 Module temperature|When the inverter module’s heatsink temperature (F8-69) reaches the
reach set module temperature reach value (F2-40), the ON signal is output.
36 Output current Please refer to the description of function codes F2-34 and F2-35.
overrun
37 Lower limit freq. |When the running frequency reaches the lower limit frequency, the ON
reach signal is output. This signal is also ON during the stop state.
38 Alarm output When the frequency converter fails and the processing mode of the
(Continue running) [fault is continuous run, the frequency converter outputs alarm.
Motor over temp When the motor’s temperature reaches F8-56 (motor overheat
39 waming pre-alarm threshold), the ON signal is output. (Motor temperature can
be viewed through d0-34).
40 Current runtime  [When the frequency converter starts running for longer than the time
reach set by F2-46, it outputs ON signal.
Function code Item Setting range Factory default
F2.06 Pulse output function [0: Operating frequency 0
selection 1: Set frequency
F2-07 AO1 outputlfunction 2: Output current 0
selection 3: Output torque
4: Output power
5: Output voltage
6: Pulse input (100% corresponds to
100kHz)
7: Al
8: AI2
9: Al3(expansion card)
) 10: Length
F2-08 Expansion card AO2 4. 50 ot value 1
output function selection 12: Communication setting
13: Motor speed
14: Output current (100% corresponds
to 100A)
15: Bus voltage (100% corresponds to
100V)
16: Motor output torque (actual value,
Percent relative to the motor)

The pulse output terminal's output frequency range is 0.01kHz ~ F2-09 (pulse output maximum
frequency), and F2-09 can be set between 0.01kHz ~ 100.00kHz. The output range of analog output
A01 and AO2 is OV ~ 10V, or OmA ~ 20mA, the range of pulse output or analog output, and the

calibration relationship with the corresponding function is shown in the following table:
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Set Function Description
value
0 Running frequency 0 ~ max output frequency
1 Set frequency 0 ~ max output frequency
2 Output current 0 ~ 2 times of motor’s rated current
3 Output torque (at?solute value, percentage 0 ~ 2 times of motor's rated torque
relative to motor)
4 Output power 0 ~ 2 times of motor’s rated power
5 Output voltage 0 ~ 1.2 times of motor’s rated voltage
6 Pulse input 0.01kHz ~ 100.00kHz
7 Al1 0V ~ 10V (or 0~20mA)
8 Al2 0V ~ 10V (or 0~20mA)
9 Al3 0V~10V (or 0~20mA)
10 Length 0 ~ max set length
11 Count value 0 ~ max count value
12 Communication setting 0~ 100.0%
13 Motor speed 0 ~ Speed corresponding to max output freq.
14 Qutput current 0.0A ~ 1000.0A
15 Output voltage 0.0V ~ 1000.0V
16 Motor output torque (actual value, -2 times of motor’s rated torque ~ 2 times of
percentage relative to motor) motor’s rated torque

Function code Item Setting range Factory default
F2-09 Pulse output max freq. [0.01kHz ~ 100.00kHz 50.00kHz

When the DO2 terminal is selected as the pulse output, this function code is used to select the
maximum frequency value of the output pulse.

Function code Item Setting range Factory default
F2-10 AO1 bias coefficient  |-100.0% ~ +100.0% 0.0%
F2-11 AO1 gain -10.00 ~ +10.00 1.00
Fo.1p | EXPansion card AQ2bias | 44 ho.  4100.0% 0.0%

coefficient
F2-13 Expansion card AO2 gain |-10.00 ~ +10.00 1.00

The above function codes are generally used to correct the zero drift of the analog output and the
deviation of the output amplitude. It can also be used to customize the required AO output curve. If the
YAl zero offset is represented by “b”, the gain is represented by k, the actual output is represented by Y,
and the standard output is represented by X. The actual output is: Y=kX+b, where the zero offset
coefficient of AO1 and AO2 corresponds to 10V. (or 20mA), the standard output refers to the output of
0V ~ 10V (or OmA ~ 20mA) corresponding to the analog output without zero offset and gain correction.
For example, if the analog output is the running frequency, if you want the actual output to be 8V
(or 16mA) when the frequency is 0, as shown in the figure below, you need to set the zero offset to
“80%”"; if you want the actual frequency to be the maximum frequency, output 3V (or 6mA), as shown

in the figure below, you need to set the gain to "-0.50".
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Y A
10V
10V — — — —A20mA)
i
|
ov | &
Fig. 7-18 Output diagram without zero offset or gain
Y A
10V (100%)
b (8V,0Hz)
(3V, Xnax)
X
0 1 >

Fig. 7-19 Output diagram without zero offset or gain (Voltage type)

Y
200mA(100%)

b

0

A

(16mA,0Hz >

(BmMA, X )

Koua

Fig. 7-20 Output diagram without zero offset or gain (Voltage type)

Function code Item Setting range Factory default
F2-17 On-off output delay time |0.0s ~ 3600.0s 0.0s
F2-18 RELAY1 output delay time|0.0s ~ 3600.0s 0.0s
F2-19 RELAY 2 output delay | o _ 3500.0s 0.0s
time
F2-20 DO1 output delay time |0.0s ~ 3600.0s 0.0s
F2-21 DO3 output delay time  ]0.0s ~ 3600.0s 0.0s

It is used to set the output terminal's on-off value, relay 1, relay 2, DO1 and DO3, the delay time
from the change of state to the actual output change.
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effective state selection

Hundreds place: RELAY 2
Thousands place: DO1
Ten thousands place: DO3

Function code Item Setting range Factory default
0: Positive logic
1: Negative logic
DO output terminal’'s Ones place: on-off
F2-22 Tens place: RELAY 1 00000

Define the output logic of the output terminal's on-off value, relay 1, relay 2, DO1 and DO3.

0: Positive logic, the digital output terminal and the corresponding common terminal are
connected to the active state, and the disconnection is the invalid state;
1: Negative logic, the digital output terminal and the corresponding common terminal are
connected to the invalid state, and the disconnection is the active state.

Function code Item Setting range Factory default
Freq. detecti |
F2-23 req (ngcT:’)” Valu® 10 00Hz ~ max frequency 50.00Hz
Freq. detection lagged o o o
F2-26 value(FDT1) 0.0% ~ 100.0% (FDT1 level) 5.0%

When the running frequency is higher than the frequency detection value, the multi-function DO
of the frequency converter outputs ON signal, and after the frequency is lower than the detection

value, the ON signal output by DO is canceled. The above parameters are used to set the detection

value of the output frequency and the hysteresis value of the output action release. Where F2-26 is
the percentage of the hysteresis frequency relative to the frequency detection value F2-23. The figure
below shows the function of the FDT function.

Output frequency Hz A

Frequency reach detection signal &
(DO, relay) I

J Nl

FDT level

/,lé_

_____ FDT hysteresis value
| =F2-23 * F2-26

B

|
|
ON |

Time

[

Fig. 7-21 Diagram of FDT level

=
Time

Function code Item Setting range Factory default
Freq. i |
F2-24 req d(eFteD(f[Flzo)n vaiue 0.00Hz ~ max frequency 50.00Hz
Freq. detection lagged o o o
F2-27 value (FDT2) 0.0% ~ 100.0% (FDT2 level) 5.0%
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When the running frequency is higher than the frequency detection value, the multi-function DO
of the frequency converter outputs ON signal, and after the frequency is lower than the detection
value, the ON signal output by DO is canceled. The above parameters are used to set the detection
value of the output frequency and the hysteresis value of the output action release. Where F2-27 is
the percentage of the hysteresis frequency relative to the frequency detection value F2-24.

Function code Item Setting range Factory default
F2-25 Freq. detection width  ]0.0% ~ 100.0%(max frequency) 0.0%

When the running frequency of the frequency converter is within a certain range of the target

frequency, the frequency converter multi-function DO outputs ON signal. This parameter is used to set
the detection range of the frequency arrival, which is a percentage relative to the maximum frequency.
The figure below shows the frequency reach.

Output frequency Hz 4

J

Set frequency — - Detection amplitude

J

Frequency reach detection signal

10

Fig. 7-22 Diagram of frequency reach detection amplitude

Function code Item Setting range Factory default
Random reach freq.

F2-28 detection value 1 0.00Hz ~ max frequency 50.00Hz
F2-29 Random reach freq. 5 1 100% (max frequency) 0.0%
detection width 1
Random reach freq.
F2-30 0.00Hz ~ max frequency 50.00Hz

detection value 2
F2-31 Random reach freq. 0.00Hz ~ 100% (max frequency) 0.0%
detection width 2 ’ ° q Yy .0%

When the output frequency of the frequency converter is within the positive and negative

detection range of any reach frequency detection value, the multi-function DO outputs an ON signal.
The XFcs500 provides two sets of random reach frequency detection parameters, and the frequency
value and the frequency detection range are respectively set. Figure 7-23 shows a schematic of this
function.
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Output frequency Hz

Ty IErequency detection width
Random reach frequency|—/— — — — — 2
Frequency detection width
i
Time
Random reach frequency
Detection signal DO or relay
Fig. 7-23 Diagram random reach frequency
Function code Item Setting range Factory default
Zero current detection 0.0% ~ 300.0%
F2-32 level 100% corresponding to motor’s rated 5.0%
current
Z -
F2-33 ero current detection 1, 1< 600.00s 0.10s
delay time

When the output current of the frequency converter is less than or equal to the zero current
detection level and the duration exceeds the zero current detection delay time, the frequency
converter's multi-function DO outputs ON signal. Figure 7-24 shows the diagram of zero current

detection
Output current

Zero current detection level F2-32

Zero current detection signal T i ON Time
i
— Time

Zero current detection
delay time F2-33
Fig. 7-24 Diagram of zero current detection

Function code Item Setting range Factory default
0(No detection)
0.1%~300.0% (motor’s rated current)

F2-34 Output current overrun 200.0%

Output current overrun

F2-35 detection delay time

0.00s ~ 600.00s 0.00s

When the output current of the frequency converter is greater than or exceeds the detection point
and the duration exceeds the software over-current detection delay time, the frequency converter's
three multi-function DO outputs ON signal, and Figure 7-25 shows the output current over-limit
function.
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Output current ;A

Output current overlimit m

value F2-34

¢

Time
Output current overlimit A ON
detection signal
1 -
| Time

I ]
Output current overlimit
detection delay time F2-35
Fig. 7-25 Diagram of output current overlimit detection

Function code Item Setting range Factory default
F2-36 Random reach current 1 [0.0% ~ 300.0% (motor’s rated current) 100.0%
Width of rand h
F2-37 dth ot random reac 0.0% ~ 300.0% (motor’s rated current) 0.0%
current 1
F2-38 Random reach current 2 |0.0% ~ 300.0% (motor’s rated current) 100.0%
Width of rand h
F2-39 ath ot random reach 14 g9, ~ 300.0% (motor's rated current) 0.0%
current 1

When the output current of the frequency converter is within the positive and negative detection
width of any set current, the frequency converter's multi-function DO outputs ON signal. The XFC500
provides two sets of random current and detection width parameters. The figure below shows the
function diagram.

Output current

e e N e e S S S PEN

Random reach current width
Random reach currentjsees i TR il """:f__fRandom reach current width

-

Time

off ON  ON

FLA o Y om

Fig. 7-26 Diagram of random reach frequency

Function code Item Setting range Factory default
F2-40 Module temp reach 0°C ~100C 75°C

When the temperature of the frequency converter's radiator reaches this temperature, the

frequency converter's multi-function DO outputs the "module temperature reached" ON signal.

Function code Item Setting range Factory default
F2-41 Set total p;xzr-on reach oh ~ 65000h oh
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When the total power-on time (b0-06) reaches the power-on time set by F2-41, the frequency
converter's multi-function digital DO outputs an ON signal. The following is an example of its
application: combined with the virtual DN\DO function, the frequency converter's fault alarm output is
realized after the set power-on time reaches 100 hours.

Solution: virtual DI1 terminal function, set to user-defined fault 1: A2-00=44;

Virtual DI1 terminal's valid state, set to source from virtual DO1: A2-05=0000;

Virtual DO1 function, set to power-on time reach: A2-11=24;

Set the total power-on reach time of 100 hours: F2-41=100

Then, when the total power-on time reaches 100 hours, the frequency converter outputs fault
Err27.

Function code Item Setting range Factory default
F2-42 Set total run reach time [Oh ~ 65000h Oh
It is used to set the run time of the frequency converter. When the total run time (b0-08) reaches
this set value, the frequency converter's multi-function digital DO outputs ON signal.
Function code Item Setting range Factory default
F2-43 Timing function selection 0: Eﬁectlvg 0
1: Ineffective
0: F2-45 setting
1: Al
. . . |2:AI2
F2-44 Timing run time selection 3-AI3 0
Analog input range corresponds to
F2-45
F2-45 Timing run time 0.0min ~ 6500.0min 0.0min

This group of parameters is used to complete the timing operation of the frequency converter.
When the timing function selection of F2-43 is valid, the frequency converter will start timing when it
starts. When the set timing operation time is reached, the frequency converter will automatically stop
and the multi-function DO will output an ON signal. Each time the frequency converter starts, it starts
from 0, and the remaining run time can be viewed through d0-20. The timing run time is set by F2-44
and F2-45, and the time unit is minute.

Function code Item Setting range Factory default
F2-46 Current run reach time | i ~ 6500.0min 0.0min
setting

When the run time of this startup reaches this time, the frequency conerter's multi-function digital
DO outputs an ON signal of “current runtime reached”.

7.3.4: F3:AlAO calibration

Function code Item Setting range Factory default
F3-00 Al1 measured voltage 1 [0.500V ~ 4.000V factory
calibration
fact
F3-01 Al1 displayed voltage 1 [0.500V ~ 4.000V actory
calibration
f
F3-02 Al1 measured voltage 2 [6.000V ~ 9.999V actory
calibration
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Function code Item Setting range Factory default
fact
F3-03 Al1 displayed voltage 2 |6.000V ~ 9.999V actory
calibration
F3-04 AI2 measured voltage 1 |0.500V ~ 4.000V factory
calibration
F3-05 AI2 displayed voltage 1 [0.500V ~ 4.000V factory
calibration
F3-06 Al2 measured voltage 2 |6.000V ~ 9.999V factory
calibration
F3-07 Al2 displayed voltage 2 |6.000V ~ 9.999V factory
calibration
F3-08 AI3 measured voltage 1 |-9.999V ~ 10.000V fz?\ctor.y
calibration
f
F3-09 Al3displayed voltage 1 |-9.999V ~ 10.000V actory
calibration
F3-10 Al3 measured voltage 2 |-9.999V ~ 10.000V factory
calibration
F3-11 Al3displayed voltage 2 |-9.999V ~ 10.000V factory
calibration

This group of function codes is used to correct the analog input Al to eliminate the effects of zero
offset and gain on the Al input. The function parameters of this group have been corrected at the
factory, and will be restored to the factory-corrected value when the factory value is restored.
Generally no correction is required at the application site. The measured voltage refers to the actual
voltage measured by a measuring instrument such as a multimeter. The display voltage refers to the
voltage display value sampled by the frequency converter. See the d0 group Al correction voltage (dO-
21, d0-22, d0-23).

During calibration, two voltage values are input to each Al input port, and the value measured by
the multimeter and the value read by the group dO are accurately input into the above function code,
and the frequency converter automatically performs the zero offset of the Al and correction of the gain.
For the case where the user's given voltage does not match the actual sampling voltage of the
frequency converter, the field corrective method can be used to make the sampling value of the
frequency converter consistent with the expected set value. Taking Al1 as an example, the field
corrective method is as follows:

Given the Al1 voltage signal (around 2V) and the measured Al1 voltage value are input in
function parameter F3-00 and check the display value of d0-21, and save it in function parameter F3-
01. Given the Al1 voltage signal (about 8V) and the measured Al1 voltage value are input in function
parameter F3-02 and check the display value of d0-21, and save it in function parameter F3-03. When
Al2 and AI3 are corrected, the actual sampling voltage viewing positions are d0-22 and d0-23,
respectively. For AM and Al2, it is recommended to use 2V and 8V as the correction points. For Al3, it
is recommended to sample -8V and 8V as the correction point.

Function code Item Setting range Factory default
F3-12 AO1 target voltage 1 |0.500V ~ 4.000V factory
calibration
F3-13 | AO1 measured voltage 1 |0.500V ~ 4.000V factory
calibration
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Function code Item Setting range Factory default
fact
F3-14 AO1 target voltage 2 |6.000V ~ 9.999V actory
calibration
F3-15 | AO1 measured voltage 2 [6.000V ~ 9.999V factory
calibration
F3-16 AO2 target voltage 1 |0.500V ~ 4.000V factory
calibration
F3-17 AO2measured voltage 1 |0.500V ~ 4.000V fgctor}/
calibration
F3-18 AO2 target voltage 2 |6.000V ~ 9.999V factory
calibration
F3-19 AO2 measured voltage 2 [6.000V ~ 9.999V leictor.y
calibration

This group of function codes is used to correct the analog output AO. The function parameters of
this group have been corrected at the factory, and will be restored to the factory-corrected value when
the factory value is restored. Generally no correction is required at the application site. The target
voltage is the theoretical output voltage value of the frequency converter. The measured voltage refers
to the actual output voltage measured by an instrument such as a multimeter.

7.3.5 F4: Multistage and simple PLC parameters

Function code Item Setting range Factory default
F4-00 Multistage command 0 |-100.0% ~ 100.0% 0.0%
F4-01 Multistage command 1 |-100.0% ~ 100.0% 0.0%
F4-02 Multistage command 2 |-100.0% ~ 100.0% 0.0%
F4-03 Multistage command 3 [-100.0% ~ 100.0% 0.0%
F4-04 Multistage command 4 [-100.0% ~ 100.0% 0.0%
F4-05 Multistage command 5 [-100.0% ~ 100.0% 0.0%
F4-06 Multistage command 6 |-100.0% ~ 100.0% 0.0%
F4-07 Multistage command 7 |-100.0% ~ 100.0% 0.0%
F4-08 Multistage command 8 |-100.0% ~ 100.0% 0.0%
F4-09 Multistage command 9 |-100.0% ~ 100.0% 0.0%
F4-10 Multistage command 10 [-100.0% ~ 100.0% 0.0%
F4-11 Multistage command 11 |-100.0% ~ 100.0% 0.0%
F4-12 Multistage command 12 [-100.0% ~ 100.0% 0.0%
F4-13 Multistage command 13 [-100.0% ~ 100.0% 0.0%
F4-14 Multistage command 14 [-100.0% ~ 100.0% 0.0%
F4-15 Multistage command 15 [-100.0% ~ 100.0% 0.0%

Multi-stage comannd can be used in three situations: as a frequency source, as a VF-separation
voltage source, as a set source for the PID process. The dimensions of the multi-stage commands are
relative values, ranging from -100.0% to 100.0%. When it is used as a frequency source, it is a
percentage of the relative maximum frequency; when used as a VF separation voltage source, it is a
percentage relative to the rated voltage of the motor; and since the PID reference is originally a
relative value, the multi-stage command as a PID setting source does not require dimensional

transformation.
The multi-stage command needs to be switched according to the different states of the muilti-

function digital DI. For details, please refer to the related description of the group F1.
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Function code Item Setting range Factory default
0: Stop after single running

1: Retain final value after single
running

2: Continue circulating

F4-16 Simple PLC running mode

The simple PLC function has two functions: as a frequency source or as a voltage source for VF
separation.

Figure 7-27 is a diagram of a simple PLC as a frequency source. When the simple PLC is used
as the frequency source, the positive and negative of F4-00~F4-15 determine the running direction. If
it is negative, it means the frequency converter runs in the opposite direction.

A F4-19 0 Fa-21
Running direction T o 4 | |

A F4-14

i b | F4-02

oo , Fa-15

| F4d0 | : :

N | | ;

: 1\ ! 5 i | Time

i i\ [ : i

] I | \ | I

i i ' ! i

i I F4-01 : ! i

[ e s ! | i

| F4-187 F4-207 F4-23 ! |

[ | : : |

DO or REALY output
Fig. 7-27 Diagram of simple PLC
Function code Item Setting range Factory default
Ones place: Power-off memory
selection
! 0: No memory after power-off
Simple PLC -off
F4-17 impie pow&lar © 1: Memory after power-off 00
memory selection .

Tens place: Stop memory selection
0: No memory after stopping
1: Memory after stopping

PLC power-off memory refers to the running phase and running frequency of the PLC before the
power-off, and continues to run from the memory phase the next time the power is turned on. If you
choose not to memorize, the PLC process will be restarted every time you power up.

The PLC stop memory records the previous PLC running phase and running frequency when it
stops, and continues to run from the memory phase in the next run. If you choose not to memorize,
the PLC process will be restarted each time you start.

Function code Item Setting range Factory default
Simple PLC runti t
F4-18 Impie FLA TUnime at g os (h) ~ 6553.5s (h) 0.0s (h)
stage 0

Simple PLC accel/decel

F4-19
time selection at stage 0

0~3 0
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Function code Item Setting range Factory default
imple PL i
F4-20 Simple PLC runtime at |, 1\ _ 655355 (h) 0.0s (h)
stage 1
F4-21 $|mple F’LFJ accel/decel 0~3 0
time selection at stage 1
F4-22 Simple PLC runtime at |, 1) _ 6553 5 (h) 0.0s (h)
stage 2
F4.-23 §|mple F’LQ accel/decel 0~3 0
time selection at stage 2
F4-24 Simple PLC runtime at |, 1) _ 6553 5 (h) 0.0s (h)
stage 3
F4.-25 $|mple F’LQ accel/decel 0~3 0
time selection at stage 3
F4-26 Simple PLC runtime at |, ) _ 6553 55 (h) 0.0s (h)
stage 4
F4-27 $|mp|e F’LF) accel/decel 0~3 0
time selection at stage 4
imple PL ti t
F4-28 Simple PLC runtime at -\, o () ~ 655355 (h) 0.0s (h)
stage 5
F4-29 §|mple F’LQ accel/decel 0~3 0
time selection at stage 5
F4-30 Simple PLC runtime at |, 1\ _ 655355 (h) 0.0s (h)
stage 6
F4-31 §|mple F’LQ accel/decel 0~3 0
time selection at stage 6
F4-32 Simple PLC runtime at |, 1\ _ 6553.5s (h) 0.0s (h)
stage 7
F4-33 Slmple PLQ accel/decel 0~3 0
time selection at stage 7
F4-34 Simple PLC runtime at 5 ) _ 6553 5 (h) 0.0s (h)
stage 8
F4.35 Slmple PLQ accel/decel 0~3 0
time selection at stage 8
imple PL i
F4-36 Simple PLC runtime at 1, 1) _ 6553 5 (h) 0.0s (h)
stage 9
Fa.37 §|mple PLQ accel/decel 0~3 0
time selection at stage 9
Simple PLC runtime at
F4- . h) ~ . h . h
38 stage 10 0.0s (h) ~ 6553.5s (h) 0.0s (h)
F4-39 .Slmple PL.C accel/decel 0~3 0
time selection at stage 10
F4-40 Simple PLC runtime at |, 1) _ 6553.5s (h) 0.0s (h)
stage 11
F4-41 §|mple PL.C accel/decel 0~3 0
time selection at stage 11
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Function code Item Setting range Factory default
Simple PLC runtime at
F4-42 .0s (h) ~ 5s (h .0s (h
stage 12 0.0s (h) ~ 6553.5s (h) 0.0s (h)
F4-43 .Slmple F’L.C accel/decel 0~3 0
time selection at stage 12
Simple PLC runtime at
F4-44 stage 13 0.0s (h) ~ 6553.5s (h) 0.0s (h)
F4-45 .S|mp|e PL.C accel/decel 0~3 0
time selection at stage 13
Simple PLC runtime at
F4-46 stage 14 0.0s (h) ~6553.5s (h) 0.0s (h)
Fa-47 .Slmple PL.C accel/decel 0~3 0
time selection at stage 14
Simple PLC runtime at
F4-48 stage 15 0.0s (h) ~ 6553.5s (h) 0.0s (h)
F4-49 .Slmple PL.C accel/decel 0~3 0
time selection at stage 15
. ) .. [0:s(s)
F4-50 Simple PLC runtime unit 1:h (h) 0
0: Function code F4-00 reference
1: A1
2: AI2
Multistage command 0 |3: AI3
F4-51 reference 4: PULSE 0
5: PID
6: Preset frequency (F0-06) reference
UP/DOWN modifiable

This parameter determines the given channel of the multi-stage command 0. In addition to F4-00,
multi-stage command 0 has a variety of other options to facilitate switching between multi-stage
commands and other given modes. When a multi-stage command is used as a frequency source or a
simple PLC as a frequency source, switching between the two frequency sources can be easily
realized.

7.3.6 F5: PID control parameters

Function code Item Setting range Factory default
0: F5-01 reference
1: Al
2:Al2
F5-00 PID reference source |3:Al3 0

4: Pulse setting (DI5)

5: Communication reference

6: Multistage command reference
F5-01 PID value reference  |0.0% ~ 100.0% 50.0%

This parameter is used to select the target channel for the process PID. The set target amount of

the process PID is a relative value, and the setting range is 0.0% to 100.0%. The feedback amount of

the same PID is also the relative amount, and the role of the PID is to make the two relative quantities

the same.
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Function code Item Setting range Factory default
0: Al1
1: Al2
2: AI3
3: Al1-Al2

F5-02 PID feedback source |4: Pulse setting (DI5) 0

5: Communication give
6: Al1+AI2
7: MAX (JAI1], |AI2])
8: MIN (JAI1], |AI2])

This parameter is used to select the feedback signal channel of the process PID. The feedback
amount of the process PID is also a relative value, and the setting range is 0.0% to 100.0%.

Function code Item Setting range Factory default
F5-03 PID action direction |- - oSitive action 0
1: Negative action

Positive action: When the PID feedback signal is less than the reference, the frequency
converter's output frequency rises, such as winding tension control occasions. Reaction: When the
feedback signal of the PID is less than the reference, the frequency converter's output frequency
decreases, such as unwinding tension control occasions. This function is affected by the reverse
direction of the multi-function terminal PID (function 35), so you need to pay attention to it during use.

Function code Item Setting range Factory default
PID refi f k
F5-04 reference feedback 15 - 65535 1000
range

The PID reference feedback range is a dimensionless unit for the PID reference display d0-15
and the PID feedback display d0-16.

The relative value of the reference feedback of the PID is 100.0%, corresponding to the reference
feedback range F5-04.

For example, if F5-04 is set to 2000, when the PID reference is 100.0%, the PID reference
display d0-15 is 2000.

Function code Item Setting range Factory default
F5-05 Proportional gain Kp1 [0.0 ~100.0 20.0
F5-06 Integral time Ti1 0.01s ~ 10.00s 2.00s
F5-07 Derivative time Td1 0.000s ~ 10.000s 0.000s

Proportional gain Kp1: Determines the adjustment strength of the entire PID regulator. The larger
the Kp1, the greater the adjustment strength. The parameter 100.0 indicates that when the deviation
between the PID feedback amount and the reference amount is 100.0%, the amplitude of the
adjustment of the output frequency command by the PID regulator is the maximum frequency.

Integration time Ti1: Determines the strength of the PID regulator integral adjustment. The shorter
the integration time, the greater the adjustment intensity.

The integration time means that when the deviation between the PID feedback amount and the
reference amount is 100.0%, the integral regulator continuously adjusts through the time, and the
adjustment amount reaches the maximum frequency.

Derivative time Td1: Determines the strength of the PID regulator's adjustment to the rate of
change of the deviation. The longer the differentiation time, the greater the adjustment intensity.
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The derivative time means that when the feedback amount changes by 100.0% during this time,
the adjustment amount of the differential regulator is the maximum frequency.

Function code Item Setting range Factory default
F5-08 PID reverse cutoff freq. |0.00 ~ max frequency 2.00Hz

In some cases, only when the PID output frequency is negative (ie, the frequency converter is
reversed), it is possible for the PID to control the reference amount and the feedback amount to the
same state, but the excessive reverse frequency is not allowed for some occasions. F5-08 is used to
determine the upper limit of the reverse frequency. When the frequency source is primary + secondary
(PID), the upper limit of the PID reverse cutoff frequency is not limited, that is, F5-08 is invalid.
Function code Item Setting range Factory default

F5-09 PID deviation limit 0.0% ~ 100.0% 0.0%

When the deviation between the PID reference amount and the feedback amount is less than F5-
09, the PID stops the adjustment. In this way, the output frequency is stable when the deviation from

the feedback is small, which is effective for some closed-loop control applications.

Function code Item Setting range Factory default
Fs.q0 |70 derivative amplitude)y o0, 100.00% 0.10%
limiting

In the PID regulator, the function of the differential is relatively sensitive, and it is easy to cause
the system to oscillate. For this reason, the PID is generally differentiated into a small range, and F5-
10 is used to set the range of the PID differential output.

Function code Item Setting range Factory default
F5-11 PID referg;ze ehange 14 00 ~ 650.00s 0.00s

The PID reference change time refers to the time required for the PID reference value to change
from 0.0°% to 100.0%.

When the PID reference changes, the PID set value changes linearly according to the reference
change time, which reduces the adverse effect of the given sudden change on the system.

Function code Item Setting range Factory default
F5-12 PID feedback filter time |0.00 ~ 60.00s 0.00s
F5-13 PID output filter time  [0.00 ~ 60.00s 0.00s

F5-12 is used to filter the PID feedback amount, which is beneficial to reduce the influence of the
feedback amount being disturbed, but it will bring about the degradation of the response performance
of the process closed-loop system.

F5-13 is used to filter the PID output frequency, which will attenuate the sudden change of the
frequency converter's output frequency, but it will also bring about a decline in the response
performance of the process closed-loop system.

Function code Item Setting range Factory default
F5-15 Proportional gain kP2 0.0 ~ 100.0 20.0
F5-16 Integral time Ti2 0.01s ~ 10.00s 2.00s
F5-17 Derivative time Td2 0.000s ~ 10.000s 0.000s

. 0: No switchin
F5-18 PID parameter switching 1. g iiched vig DI terminal 0
conditions 2: Auto switching via deviation
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Function code Item Setting range Factory default
PID t itchi
F5-19 parameter SWChing 1 9o, ~ F5-20 20.0%
deviation 1
F5-20 PID parameter switching |5 14 _ 400 g 80.0%
deviation 2
F5-21 PID initial value 0.0% ~ 100.0% 0.0%
PID initial value holdi
F5-22 nitia t}’r::e %I 16 00 ~ 650.00s 0.00s

In some applications, a group of PID parameters cannot meet the requirements of the entire
running process, and different PID parameters need to be used in different situations. This group of
function codes is used for switching between two sets of PID parameters.

The setting mode of the regulator parameters F5-15 ~ F5-17 is similar to the parameters F5-05 ~
F5-07.

The two groups of PID parameters can be switched by the multi-function digital DI terminal, or
can be automatically switched according to the deviation of the PID.

When the multi-function DI terminal is selected for switching, the multi-function terminal's function
selection should be set to 43 (PID parameter switching terminal). When the terminal is invalid, select
parameter group 1 (F5-05 ~ F5-07). When the terminal is valid, select the parameter group 2 (F5-15 ~
F5-17).

When automatic switching is selected, the absolute value of the deviation between the reference
and the feedback is less than the PID parameter switching deviation 1F5-19, and the PID parameter
selects the parameter group 1. When the absolute value of the deviation between the reference and
the feedback is greater than the PID switching deviation 2 F5-20, the PID parameter selection selects
the parameter group 2. When the deviation between the reference and feedback is between the
switching deviation 1 and the switching deviation 2, the PID parameter is the linear interpolation value
of the two groups of PID parameters, as shown in Figure 7-28.

PID parameters &

PID parameter 1 |
F5-05. F5-06. F5-07

PID parameter 2
F5-15, F5-16. F5-17

| h
F&-19 Raedl PID deviation
Fig. 7-28 PID parameter switching
Function code Item Setting range Factory default

Fo.p3 | Positivemaxvalue oftwo, 0 406 09, 1.00%
output deviations
Negative max value of two

output deviations

F5-24 0.00% ~ 100.00% 1.00%
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This function is used to limit the difference between PID output two beats (2ms/beat), so as to
suppress the PID output from changing too fast, and the frequency converter's operation tends to be
stable. F5-23 and F5-24 correspond to the maximum value of the absolute value of the output
deviation in the forward and reverse directions, respectively.

Function code Item Setting range Factory default
Ones place: integral separation
0: Ineffective
1: Effective
F5-25 PID integral properties |Tens place: Does it stop integration 00

after output reaches limit?

0: Continue integrating

1: Stop integrating
Integral separation: If the integral separation is set to be effective, when the multi-function digital

DI integration pause (function 22) is valid, the integration of the PID stops the operation, and the PID

only proportional and differential action is effective. When the integral separation selection is invalid,
the integral separation is invalid regardless of whether the multi-function digital DI is valid or not.
Whether to stop integration after output to the limit: After the PID operation output reaches the
maximum or minimum value, you can choose whether to stop the integral action. If you choose to stop
the integration, then the PID integration stops counting, which may help reduce the overshoot of the
PID.

Function code Item Setting range Factory default
PID feedback loses 0.0%: No judgment of feedback loss

detection value 0.1% ~ 100.0%

PID feedback loses

F5-27 detection time 0.0s ~ 20.0s 0.0s

F5-26 0.0%

This function code is used to judge whether the PID feedback is lost.

When the PID feedback amount is less than the feedback loss detection value F5-26, and the
duration exceeds the PID feedback loss detection time F5-27, the frequency converter alarms the fault
Err31 and processes according to the selected fault processing mode.

Function code Item Setting range Factory default
0: No operating after stopping
1: Operating after stopping

It is used to select whether the PID continues to operate under the PID stop state. In general

F5-28 PID stop operation 0

applications, the PID should stop operation in the shutdown state.

7.3.7 F6: Expansion functional parameters

Function code Item Setting range Factory default
F6-00 Dormant frequency 0.00Hz ~ wake-up freq.(F6-02) 0.00Hz
F6-01 Dormant delay time 0.0s ~ 6500.0s 0.0s
F6-02 Wake-up frequency Dormant freq. (F6-00) ~ Max freq. 0.00Hz

(F0-07)
F6-03 Wake-up delay time  |0.0s ~ 6500.0s 0.0s
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This group of parameters is used to implement sleep and wake-up functions in water supply
applications. During the running of the frequency converter, when the set frequency is less than or
equal to the sleep frequency of F6-00, after the delay time of F6-01, the frequency converter enters
the sleep state and stops automatically. If the frequency converter is in sleep state and the current
running command is valid, when the set frequency is greater than or equal to the F6-02 wake-up
frequency, the frequenc onverter will start after the delay time of F6-03. In general, please set the
wake-up frequency to be greater than or equal to the sleep frequency. When the wake-up frequency
and sleep frequency are both set to 0.00 Hz, the sleep and wake-up functions are invalid. When the
sleep function is enabled, if the frequency source uses the PID, the sleep state PID is calculated. It is
affected by the function code F5-28. At this time, the PID operation at stop (F5-28=1) must be
selected.

7.3.8 F7: Communication parameters
Refer to appendix A Communication protocol
7.3.9 F8: Protection and fault parameters

Function code Item Setting range Factory default
F8-00 Auto reset times of fault [0 ~ 20 0
When the frequency converter selects fault automatic reset, it is used to set the number of times

that can be automatically reset. After this number of times, the frequency converter remains in a fault

state.
Function code Item Setting range Factory default
F8-01 Auto reset interval of fault |0.1s ~ 100.0s 1.0s
Waiting time from frequency converter's fault alarm to automatic fault reset.
Function code Item Setting range Factory default
F8-02 Motor’s overload 0: Disenable 1

protection selection 1: Enable

F8-03 Motor's overload | 5y _ 46 00 1.00
protection gain

In order to effectively protect different load motors, it is necessary to set the parameters according
to the motor's overload capability. The motor's overload protection is an inverse time curve, and the
motor's overload protection curve is shown in Figure 7-29:

Overload time &
80 M |nemgemem e

40 min

M5%  125%  135%  145%  155% 165  175%  185% 195% 25% #45% (current rated percentage)

Fig. 7-29 Diagram of inverse time curve of motor's overload protection

1) Under the condition that the running current of the motor reaches 175% of the rated current of
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the motor, the motor overload (Err11) is reported after 2 minutes of continuous operation. Under the
condition that the running current of the motor reaches 115% of the rated current of the motor, the
motor is overloaded after continuous operation for 80 minutes. Err11)

For example: motor's rated current 100A

If F8-03 is set to 1.00, when the motor's running current reaches 125% (125A) of 100A, the
frequency converter will report motor overload fault after 40 minutes; if F8-03 is set to 1.20, then when
the motor's running current reaches 125% (125A) of 100A, after 40*1.2=48 minutes, the frequency
converter reports motor overload fault. The maximum time is 80 minutes and the shortest time 10
seconds for overload.

2) Example of motor's overload protection adjustment: The motor needs to run for 2 minutes with
150% motor current to report the overload. According to the motor's overload curve, the current of
150% (1) is within current range of the 145°% (11) and 155%(12). 145% of the current (T1) overloads in
6 minutes and 155% of the current (T2) overloads in 4 minutes, then the default setting of 150% of the
motor's rated current overloads in 5 minutes, with the calculation as follows:

T=T1+ (T2-T1) * -11) /(12-11)= 4+(6-4)*(150%-145%)/( 155%-145%) =5 (minutes)

Therefore, it can be concluded that the motor needs to be overloaded for 2 minutes under the
condition of 150% motor current, and the motor's overload protection gain is: F8-03 = 2/5 = 0.4

Note: The user needs to correctly set the value of F8-03 according to the actual overload capacity
of the motor. If the parameter is set too large, the motor may be overheated and the frequency
converter may not be alarmed in time!

3) The motor's overload warning coefficient indicates that when the motor's overload detection
level reaches the set value of the parameter, the multi-function output terminal DO or the fault relay
(RELAY) outputs a motor overload pre-alarm signal, and the parameter is continuously operated
according to the motor at an overload point without reporting an overload fault of the percentage of
time.

For example, when the motor's overload protection gain is set to 1.00 and the motor's overload
warning coefficient is set to 80%, if the motor current reaches 145% of the rated motor current for 4.8
minutes (80% * 6 minutes), the multi-function output terminal DO or the fault relay outputs a motor
overload warning signal.

Function code Item Setting range Factory default
F8-04 Overvoltage stall gain |0 ~ 100 0

Overvoltage stall

protection voltage

F8-05 650.0V ~ 800.0V 770.0vV

When the DC bus voltage exceeds the value of F8-05 (Overvoltage stall protective voltage)during
deceleration of the AC drive, the AC drive stops deceleration and keeps the present running frequency.
After the bus voltage declines, the AC drive continues to decelerate.

F8-04(Overvoltage stall gain) is used to adjust the overvoltage suppression capacity of the AC drive.
The larger the value is, the greater the overvoltage suppression capacity will be. In the prerequisite of no
overvoltage occurrence, set F8-04 to a small value. For small-inertia load, the value should be small.
Otherwise, the system dynamic response will be slow. For large-inertia load, the value should be large.
Otherwise, the suppression result will be poor and an overvoltage fault may occur. If the overvoltage stall
gain is set to 0, the overvoltage stall function is disabled.

Figure 7-30 Diagram of the overvoltage current stall protection function:
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ge stall supp constant speed overvoltage stall suppression ge stall

g ?Ioltage stall point 4 overvoltage stall point - overvoltage stall point
s a H
2 3 3
t t t
> > >
. oA - A
5 H H
3 2 3
2 .G oo l
vy > > >
v v
overvoltage stall suppression Vv vv
overvoltage stall suppression overvoltage stall suppression
Fig. 7-30 Diagram of overvoltage stall
Function code Item Setting range Factory default
F8-06 Overcurrent stall gain [0 ~ 100 20
Overcurrent stall
F8-07 100% ~ 200% 150%

protection current

When the output current exceeds the overcurrent stall protective current during acceleration /
deceleration of the AC drive, the AC drive stops acceleration/deceleration and keeps the present running
frequency. After the output current declines, the AC drive continues to accelerate/decelerate.

F8-06 (Overcurrent stall gain) is used to adjust the overcurrent suppression capacity of the AC
drive. The larger the value is, the greater the overcurrent suppression capacity will be. In the prerequisite
of no overcurrent occurrence, set tF8-06 to a small value. For small-inertia load, the value should be
small. Otherwise, the system dynamic response will be slow. For large-inertia load, the value should be

large. Otherwise, the suppression result will be poor and overcurrent fault may occur.
If the overcurrent stall gain is set to 0, the overcurrent stall function is disabled.
Remarks: The overcurrent running current 150% represents 1.5 times the rated current of the

inverter;

output current A

overcurrent stall protective current

output frequency

S VN\
< ha A\,

>t

acceleration process constant speed process deceleration process
Fig. 7-31 Diagram of overcurrent stall
Function code Item Setting range Factory default
Power-on ground short (O: Ineffective 0
circuit protection selection |1: Effective
The frequency converter can be selected to detect whether the motor is shorted to ground when it

F8-08

is powered on.
If this function is enabled, the UVW terminal of the frequency converter will have a voltage output
for a period of time after power-on.
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Function code Item Setting range Factory default
F8-10 Fault DO action selection [0: No action 0
in auto reset period of fault|1: Action

during the automatic fault reset, which can be set by F8-10.

If the frequency converter's automatic fault reset function is enabled, the DO will be activate

Function code

Item

Setting range

Factory default

F8-11

Input phase loss
protection selection

0: Disenable
1: Enable

1

Choose whe

ther to protect the input p

hase loss or contactor pull-in.

Function code

Item

Setting range

Factory default

F8-12

Output phase loss
protection selection

0: Disenable
1: Enable

1

Select whether to protect the output phase loss. If 0 is selected and the output phase loss occurs,

the fault will not be reported. At this time, the actual current is larger than the current displayed by the

panel. There is a risk and it should be used cautiously.

Function code

Item

Setting range

Factory default

F8-13

The 3rd (latest) fault type

0: No fault

F8-14

The 2nd fault type

1: Reserved

2: Accel overcurrent

3: Decel overcurrent

4: Constant speed overcurrent

5: Accel overvoltage

6: Decel overvoltage

7: Constant speed overvoltage

8: Buffer resistance overload

9: Undervoltage

10: Frequency converter overload
11: Motor overload

12: Input phase loss

13: Output phase loss

14: Module overheat

15: External fault

16: Comm. abnormal

17: Contactor abnormal

18: Current detection abnormal
19: Motor tuning abnormal

20: Function code/PG card abnormal
21: Parameter reading abnormal
22: Freq. converter abnormal

23: Motor grounding short circuit
26: Runtime reach

27: User-defined fault 1

28: User-define fault 2

29: Power-on time reach

30: Load drop

31: PID feedback loses during running

40: Fast current limiting times out
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Function code

Item

Setting range

Factory default

41: Switch motor during running
42: Speed deviation too large
43: Motor overspeed

fault

F&-15 The Tst fault type 45: Motor overtemperature B
51: Initial position error
55: Load allocation slave fault

F8-16 Freq. at the 3rd (latest) .

Record the latest three fault types of frequency converter, O represents no fault. For each fault

Function code

Item

Setting range

|Factory default

F8-16 ~ F8-45

See the sixth chapter

F8-46

Fault protection selection

1

Ones place: motor overload (Err11)
0: Free stop

1: Stop by stop mode

2: Continue running

Tens place: Input phase loss (Err12)
Hundreds place: Output phase loss
(Err13)

Thousands place: External fault
(Err15)

Ten thousands place: Comm.
abnormal (Err16)

00000

F8-47

Fault protection selection

2

Ones place: Encoder/PG card
abnormal (Err20)

0: Free stop

Tens place: Function code reading &
writing abnormal (Err21)

0: Free stop

1: Stop by stop mode

Hundreds place: Reserved
Thousands place: Motor overheat
(Err25)( the same ones place as
F8-46)

Ten thousands place: Runtime reach
(Err26)( the same ones place as

F8-46)

00000

160
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Function code Item Setting range Factory default
Ones place: User-defined fault 1
(Err27)
0: Free stop
1: Stop by stop mode
2: Continue running
Tens place: User-defined fault 2
(Err28)
0: Free stop
1: Stop by stop mode
2: Continue running
Hundreds place: Power-on time reach
(Err29)
0: Free stop
1: Stop by stop mode 00000
2: Continue running
Thousands place: load drop (Err30)
0: Free stop
1: Decel stop
2: Decelerates to 7% of the motor’s
rated frequency and continues to run,
automatically resumes to the set
frequency when no load drop
Ten thousands place: PID feedback
loses when running (Err31)
0: Free stop
1: Stop by stop mode
2: Continue running
Ones place: Speed deviation too large
(Err42)
0: Free stop
1: Stop by stop mode
2: Continue running
Tens place: Motor overspeed (Err43) 00000
(same as F8-46 ones place)
Hundreds place: Initial position error
(Err51) (same as F8-46 ones place)
Thousands place: Reserved
Ten thousands place: Reserved
When “Free Stop” is selected, the frequency converter displays Err** and stops directly.
When “Stop by stop mode” is selected: the frequency converter displays A** and stops according
to the stop mode. After the stop, Err** is displayed.
When "Continue to run" is selected: the frequency converter continues to run and displays A**,
and the running frequency is set by F8-53.

Fault protection selection

F8-4
8-48 3

Fault protection selection

F8-49 4
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Function code Item Setting range Factory default
0: Run with the current freq.
Selection of frequency to |1: Run with the set freq.
F8-53 continue running when [2: Run with the upper limit freq. 0
fault occurs 3: Run with the lower limit freq.

4: Run with the abnormal standby freq.
0.0% ~ 100.0% (100% corresponds to
max freq F0-07)

When a fault occurs during the operation of the frequency converter, and the fault is set to

F8-54 Abnormal standby freq. 100.0%

continue running, the frequency converter displays A**, and runs at the frequency determined by F8-
53.

When selecting abnormal backup frequency, the value set by F8-54 is the percentage relative to
the maximum frequency.

Function code Item Setting range Factory default
F8-55 Motor overheat protection 0°C ~200C 1oc
threshold
F8-56 Motor overheat warning 0°C ~200C 90°C
threshod

The temperature signal of the motor's temperature sensor needs to be connected to the multi-
function 1/0 expansion card. This card is an optional accessory. The analog input Al3 of the expansion
card can be used as the motor's temperature sensor input, and the motor's temperature sensor signal
is connected to the AI3 and PGND terminals. Al3 analog input terminal, support PT100 and PT1000
two kinds of motor temperature sensor, the sensor type must be set correctly when using. The motor's
temperature value is displayed in d0-34. When the motor's temperature exceeds the motor's overheat
protection threshold F8-55, the frequency converter fault alarms and is processed according to the
selected fault protection action mode. When the motor's temperature exceeds the motor's overheat
pre-alarm threshold F8-56, the frequency converter's multi-function digital DO outputs motor over-
temperature pre-alarm ON signal.

Function code Item Setting range Factory default
Instant power-off action 0: Ineffective
F8-57 Selection 1: Accel 0
2: Decel stop
F8-58 Instant action pause g oo, _100,09 90.0%
judgment voltage
Instant -off volt
F8-59 nstant power-oll VORage 1 nos ~ 100.00s 0.50s
recovery judgment time
Instant -off acti
F8-60 nsant power-ol action |5, 0, 100.0% (standard bus voltage)] ~ 80.0%
judgment voltage

As shown in Figure 7-32: When the bus voltage drops below the “instantaneous stop and non-
stop action judgment voltage”, the instantaneous stop and non-stop process takes effect, the
frequency converter's output frequency automatically drops to make the motor in the power generation
state, and the instantaneous stop and non-stop function can make electric energy fed back to the bus
voltage maintained around the "instantaneous stop and non-stop judgment voltage”, and make the
system normally decelerate to 0 Hz.
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Remarks: (1) When the bus voltage is constant, after the grid resumes power supply, the
frequency converter's output frequency continues to run to the target frequency. In the deceleration
stop mode, after the grid resumes power supply, the frequency converter continues to decelerate to
OHz until it re-issues START command.

(2) The purpose of instantaneous stop and non-stop is to ensure that when the power supply of
the power grid is abnormal, the motor can be decelerated and stopped normally, so that the motor can
be started immediately after the grid is restored to normal power supply, and the motor will not
suddenly stop freely due to undervoltage when the power supply in the grid is abnormal. In the large
inertia system, the motor can take a long time to freely stop. When the power supply is normal, it is
prone to cause overload or overcurrent fault by starting the frequency converter because the motor is
rotating at high speed.

Bus voltage ‘ Instantaneous stop and
non-stop process

Votage restore judgement voltage F8-58
Initial voltage of instantaneous stop and
non-stop action F8-60

-

]

I

I

]

]

Iy

Iy .
Iy Time
]

I

Iy

1

N

I

|

Output frequency ‘

1
i
1
! < I
T : t '
inst {1. J 4 Time
ins antanteous stop an Votage restore
non-stop process judgement time F8-59
Fig. 7-32 Diagram of instantaneous stop and non-stop process

Function code Item Setting range Factory default
F8-61 Load drop plrotectlon 0: Ineffe.ctwe 0
selection 1: Effective
F8-62 Load drop detection level [0.0 ~ 100.0% 10.0%
F8-63 Load drop detection time [0.0 ~ 60.0s 1.0s

If the load-dropping protection function is valid, when the frequency converter's output current is
less than the load-dropping detection level F8-62 and the duration is greater than the load-dropping
detection time F8-63, the frequency converter's output frequency automatically reduces to 7% of the
rated frequency. During load-dropping protection, if the load recovers, the frequency converter
automatically returns to run at the set frequency.

Function code Item Setting range Factory default
O d detecti
F8-65 VerSpi‘;u: eeioN10.0% ~ 50.0% (max frequency) 20.0%
F8-66 Overspeed detection time |0.0s ~ 60.0s 5.0s

This function is only available when the frequency converter is running with speed sensor vector
control. When the frequency converter detects that the actual speed of the motor exceeds the
maximum frequency. The outgoing value is greater than the over speed detection value F8-65, and
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duration is greater than the speed detection time F8-66. the frequency converter will alarm fault Err42
and process it according to the fault protection mode. When the over speed detection time is 0.0s,
the over speed fault detection will be canceled.

Function code Item Setting range Factory default
Detection value when
F8-67 speed deviation is too  |0.0% ~ 50.0% (max frequency) 20.0%
large
Detection time when
F8-68 speed deviation is too  [0.0s ~ 60.0s 5.0s
large

This function is only available when the frequency converter is running with speed sensor vector
control. When the frequency converter detects that the actual speed of the motor deviates from the set
frequency, the deviation amount is greater than the speed deviation excessive detection value F8-67,
and the duration is greater than the speed deviation excessive detection time F8-68, the frequency
converter will alarm fault Err42 and process it according to the fault protection mode. When the speed
deviation is too large and the detection time is 0.0s, the speed deviation excessive fault detection will

be canceled.
Function code Item Setting range Factory default
F8-69 Radiator’s temp of inverter 01C
module
F8-70 Radiator’s tgmp of rectifier 01C
bridge

It is used to display the temperature of the frequency converter's module IGBT. The inverter
IGBT's over-temperature protection values vary for different models.

7.4 Group P: Operating panel's parameters

7.4.1 PO: Universal keyboard's parameters

Function code Item Setting range Factory default
0: MFK ineffective

1: Switching between operation panel
command channel and remote
command channel (terminal command
channel or comm. command channel) 0
2: Switching between FWD and REV
3: FWD jogging

4: REV jogging

5: Switching of modified parameter list

MFK key’s function

P0-00 )
selection

The MFK button is a multi-function button, and the function of the MFK button can be set by this
function code.

This button can be used to switch between stop and run.

0: This button has no function.

1: Switching between keyboard commands and remote operations. It refers to the switching of the
command source, that is, switching between the current command source and keyboard control (local
operation). If the current command source is from keyboard control, this key function is invalid.
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2: Forward and reverse switching. The direction of the frequency command is switched by the
MFK key.

This function is only available when the command source is the operator panel command
channel.

3: Forward jog. Forward jog (FJOG) is realized by the MFK key on the keyboard.

4: Reverse jog. Reverse jog (RJOQ) is realized by the keyboard MFK key.

5: Switching of modified parameter list. Parameter switching is possible.

Function code Item Setting range Factory default
0: Stop/reset key’s stop function
affects only in keyboard operation
P0-01 Stop/reset key's function |mode 1
1: Stop/reset key’s stop function
affects in any operation mode

P0-01 realizes stop reset button function.

Function code Item Setting range Factory default
PO-02 Load speed display 1, 4391 ~ 6.5000 1.0000
coefficient

When the load speed needs to be displayed, adjust the corresponding relationship between the
output frequency of the frequency converter and the load speed through this parameter. Refer to the
description of P0-03 for the specific corresponding relationship.

Function code Item Setting range Factory default
0: 0 decimal place
Load speed displays [1: 1 decimal place
decimal places 2: 2 decimal places
3: 3 decimal places

P0-03

It is used to set the number of decimal places for the load speed display.

The following is an example of the calculation of the load speed: if the load speed display
coefficient P0-02 is 2.000, the load speed's decimal point P0-03 is 2 (2 decimal places), when the
frequency converter's running frequency is 40.00Hz, the load speed is: 40.00*2.0000 = 80.00 (2
decimal places are displayed).

If the frequency converter is in the stop state, the load speed is displayed as the speed
corresponding to the set frequency, that is, “set load speed”. Taking the set frequency of 50.00 Hz as
an example, the load speed in the stop state is 50.00*2.0000=100.00 (2 decimal places are displayed) -

7
7.4.2 P1: LED keyboard's parameters
Run display parameters are used to set the parameters that can be viewed when the frequency
converter is running. The maximum number of status parameters that can be viewed is 32. According
to the PI1-00 and P1-01 parameter values, the status parameters to be displayed are selected. The
display order starts from the lowest bit of P1-00.
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Function code

Item

Setting range

Factory default

P1-00

LED running display
parameters 1

0000 ~ FFFF

Bit00: Running frequency (Hz)
Bit01: Set frequency (Hz)
Bit02: Bus voltage (V)
Bit03: Output voltage (V)
Bit04: Output current (A)
Bit05: Output power (kW)
Bit06: Output torque (%)
Bit07: DI input state

Bit08: DO output state
Bit09: Al1 voltage (V)
Bit10: Al2 voltage (V)
Bit11: Al3 voltage (V)
Bit12: Count value

Bit13: Length value

Bit14: Load speed display
Bit15: PID setting

H.001F

P1-01

LED running display
parameters 2

0000~FFFF

Bit00: PID feedback

Bit01: PLC stage

Bit02: PULSE input pulse freq (kHz)
Bit03: Running freq 2 (Hz)

Bit04: Remaining runtime

Bit05: Al1 pre-correction voltage (V)
Bit06: Al2 pre-correction voltage (V)
Bit07: Al3 pre-correction voltage (V)
Bit08: Linear speed

Bit09: Current power-on time (hour)
Bit10: Current runtime (min)

Bit11: PULSE input pulse freq (Hz)
Bit12: Comm. set value

Bit13: Encoder feedback speed (Hz)
Bit14: Main freq. X display (Hz)
Bit15: Aux freq. Y display (Hz)

H.0000
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Function code Item Setting range Factory default
0000~FFFF

Bit00: Set frequency (Hz)
Bit01: Bus voltage (V)
Bit02: DI state

Bit03: DO state

Bit04: Al1 voltage (V)
LED stop display Bit05: Al2 voltage (V)

P1-02 H.
0 parameters Bit06: Al3 voltage (V) 0033
Bit07: Count value
Bit08: Length value
Bit09: PLC stage
Bit10: Load speed
Bit11: Pulse input freq. (kHz)
Bit13-15: Reserved
7.5 Group A: Application software's parameters
7.5.1 A0: Swing frequency, fixed length and count
Function code Item Setting range Factory default
Swing frequency setting |0: Relative to the center freq.
A0-00 . 0
mode 1: Relative to the max freq.

This parameter is used to determine the reference amount of the swing.

0: Relative to the center frequency (F0-05 frequency source), it is a variable swing system.
The swing varies with the center frequency (set frequency).

1: Relative maximum frequency (F0-07), for a fixed swing system, the swing is fixed.

Function code Item Setting range Factory default
ing f
A0-01 Swing frequency o oo ~ 100.0% 0.0%
amplitude
Startup fi
A0-02 arupireauency g no, ~ 50.0% 0.0%
amplitude

This parameter is used to determine the value of the swing value and the kick frequency.

When setting the swing relative to the center freq. (A0-00=0), swing AW = freq. source F0-05 X
swing A0-01.

When setting the swing relative to the max freq. (A0-00=1), swing AW = the max freq. F0-07 X
swing A0-01.

When the kick frequency amplitude is the swing frequency operation, the kick frequency relative
to the percentage of frequency of the swing:

Kick frequency = swing AW X kick frequency amplitude A0-02.

If the swing is selected relative to the center freq. (A0-00 = 0), the kick frequency is a change
value.

If the swing is selected relative to the max freq. (A0-00 = 1), the kick frequency is a fixed value.
The swing frequency is limited by the upper and lower frequencies.
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Function code Item Setting range Factory default
A0-03 Swing frequency period |0.1s ~ 3000.0s 10.0s
AO-04 Tnangulgr wave rise time 0.1% ~ 100.0% 50.0%

of swing frequency

Triangular wave fall time = swing freq. period A0-03 X (1 - triangular wave rise time coefficient AO-
04), measured in seconds.

The triangular wave rise time coefficient A0-04 is the time percentage of the triangular wave rise
time relative to the swing frequency period A0-03. Triangle wave rise time = swing frequency period
A0-03 X triangular wave rise time coefficient AO-04, measured in seconds.

Function code Item Setting range Factory default
A0-05 Fixed length Om ~ 65535m 1000m
A0-06 Actual length Om ~ 65535m Om
A0-07 Pulse number per meter |0.1 ~6553.5 100.0

The above function code is used for fixed length control. The length information needs to be
collected through the multi-function digital input terminal. The number of pulses sampled by the
terminal is divided by the number of pulses per meter A0-07, and the actual length A0-06 can be
calculated. When the actual length is greater than the set length A0-05, the multi-function digital DO
outputs the "length reached" ON signal. During the fixed length control, the length reset can be
performed through the multi-function DI terminal (the DI function is selected as 28). For details, please
refer to F1-00 ~ F1-09.

In the application, the corresponding input terminal function needs to be set to “length count input”
(function 27). When the pulse frequency is high, the DI5 port must be used.

Function code Item Setting range Factory default
A0-08 Set count value 1~ 65535 1000
A0-09 Designated count value |1 ~ 65535 1000

The count value needs to be collected through the multi-function digital input terminal. In the
application, the corresponding input terminal function needs to be set to “counter input” (function 25).
When the pulse frequency is high, the DI5 port must be used. When the count value reaches the set
count value A0-08, the multi-function digital DO outputs the "set count value reached” ON signal, and
then the counter stops counting. When the count value reaches the specified count value A0-09, the
multi-function digital DO outputs the "specified count value reached" ON signal, at which time the
counter continues to count until the "set count value" is stopped. The specified count value A0-09
should not be greater than the set count value A0-08. Figure 7-33 shows the function of setting the
count value reached and the specified count value reach function.

Count pulse input | || | | | | | |dD 32: Count value
10 11 12 19 20 2

Count resetmput dU 12=0

AD-09=11 |
d0-12=11 | |
|

AD-08=20
d0-12=20

Fig. 7-33 Diagram of set count value reference and specified count value reference

Specified count reach output

Set count reach output
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7.5.2 A2; virtual 10

Function code Item Setting range Factory default

A2-00 V|rtua|lVD|1 terrTllnaI 0~59 0
function selection

A2-01 VlrtuaIlVD|2 termlnal 0~59 0
function selection

A2-02 V|rtuaIlVDI3 termlnal 0~59 0
function selection

A2-03 VirtuaIIVDI4 ternl1inal 0~59 0
function selection

A2-04 V|rtua|lVD|5ternl1|naI 0~59 0
function selection

The virtual VDI1-VDI5 is identical in function to the DI on the control panel and can be used as a
multi-function digital input. For detailed settings, please refer to the introduction of F1-00~F1-09.

Function code Item Setting range Factory default
Ones place: Virtual VDI1

0: Whether VDI is effective by the
state of virtual VDOx

Virtual VDI terminal state [1: Whether VDI is effective by the

A2-05 setting mode setting of function code A2-06 00000
Tens place: Virtual VDI2 (0 ~ 1)
Hundreds place: Virtual VDI3 (0 ~ 1)
Thousands place: Virtual VDI4 (0 ~ 1)
Ones place: Virtual VDI1
0: Ineffective
1: effective

Virtual VDI terminal state [Tens place: Virtual VDI2 (0 ~ 1)
A2-06 setting Hundreds place: Virtual VDI3 (0 ~ 1) 00000

Thousands place: Virtual VDI4 (0 ~ 1)
Ten thousands place: Virtual VDI5 (0 ~
1)

Unlike the normal digital input terminals, the status of the virtual VDI can be set in two ways and
selected by A2-05. When the VDI state is selected to be determined by the state of the corresponding
virtual VDO, whether VDI is valid depends on whether the VDO output is valid or invalid, and VDIx is
uniquely bound to VDOXx (x is 1~5). When the VDI status is set by the function code, the status of the
virtual input terminal is determined by the binary bit of function code A2-06. The following is an
example of how to use virtual VDI.

Example 1: When the VDO status is selected to determine the VDI status, the following functions
are to be completed: “When the AM input exceeds the upper and lower limits, the frequency converter
gives fault alarm and stops”, the following setting method can be used: Set the function of VDI1 to
“user-defined fault 1”7 (A2- 00=44); Set the VDI1 terminal valid status mode to be determined by VD01
(A2-05=xxxx0); Set the VD01 output function to "Al1 input exceeds the upper and lower limits" (A2-
11=31), then when the Al1 input exceeds the upper and lower limits, the VD01 output is ON. At this
time, the VDI1 input terminal status is valid. When the frequency converter's VDI1 receives the user-
defined fault 1, it will gives fault alarm Err27 and stop.
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Example 2: When the function code A2-06 is selected to set the VDI state, you need to complete
the following functions: “Automatically enter the running state after the frequency converter is powered
on”, you can use the following setting method: set the function of VDI1 to “forward running” (A2-00=1);
Set VDI1 terminal valid status mode to be set by function code (A2-05=xxxx1); Set VDI1 terminal
status to valid (A2-06=xxxx 1); Set command source to “terminal control” (F0-00=1); Set the start
protection selection to “No protection” (F0-27=0); After the frequency converter is powered on and
initialized, it is detected that VDI1 is valid, and this terminal corresponds to forward running, which is
equivalent to that the frequency converter receives a terminal forward run command, then the
frequency converter will start running forward.

Function code Item Setting range Factory default
Function selection when
A2-07 Al1 terminal serves as DI 0~59 0
A2-08 Function selection when 0~59 0

Al2 terminal serves as DI

Function selection when
A2-09 Al3 terminal serves as DI |0~ 0 0

0: High level effective
Effective mode selection [1: Low level effective
A2-10 when Al terminal serves |Ones place: Al1 000
as DI Tens place: Al2

Hundreds place: Al3

Al input voltage &
DC?V ................ i e [ s it
D3V e e A A
I " Time
. ON [ ON
Al terminal status OFF L]

Fig. 7-34 Judgment of Al terminal's status
This group of function codes is used to use Al as DI. When Al is used as DI, the Al terminal state
is high level when the Al voltage is greater than 7V, and the Al terminal state is low level when the Al
voltage is lower than 3V. The hysteresis loop between 3V and 7V is used to determine whether Al's
high level is valid or low leve is valid when Al is used as DI. As for the function setting when Al is used
as DI, it is the same as the normal DI setting, please refer to the description of the relevant DI setting.
Figure 7-34 shows the relationship between the Al voltage and the corresponding DI state by taking
the Al voltage as an example.
Function code Item Setting range Factory default
0: Internal short circuit with physical
A2-11 Virtual VDO1 output Dix 0
function selection 1~ 41: See group F2 physical DO
output selection
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Function code Item Setting range Factory default
0: Internal short circuit with physical
A2-12 Virtual VDO2 output  |Dix 0
function selection 1 ~41: See group F2 physical DO
output selection
0: Internal short circuit with physical
A2-13 Virtual VDOS3 output Dix 0
function selection 1~ 41: See group F2 physical DO
output selection
0: Internal short circuit with physical
A2-14 Virtual VDO4 output Dix 0
function selection 1~ 41: See group F2 physical DO
output selection
0: Internal short circuit with physical
A2-15 Virtual VDOS5 output Dix 0
function selection 1~ 41: See group F2 physical DO
output selection
A2-16 VDO1 output delay time |0.0s ~ 3600.0s 0.0s
A2-17 VDO2 output delay time |0.0s ~ 3600.0s 0.0s
A2-18 VDO3 output delay time [0.0s ~ 3600.0s 0.0s
A2-19 VDO4 output delay time [0.0s ~ 3600.0s 0.0s
A2-20 VDOS5 output delay time |0.0s ~ 3600.0s 0.0s
Ones place: VDO1
0: Positive logic
1: Negative logic
A2-21 VDO. output termina.l’s Tens place: VirtuaIlVDOZ 0~1) 00000
effective state selection |Hundreds place: Virtual VDO3 (0 ~ 1)
Thousands place: Virtual VDO4(0 ~ 1)
Ten thousands place: Virtual VDO5 (0
~ 1)

The virtual digital output function, similar to the control board DO function, can be used with the
virtual digital input VDIx to achieve some simple logic control. When the virtual VDOXx output function
is selected as 0, the output state of VDO1-VDO5 is determined by the DM-DI5 input state on the
control board. At this time, VDOXx and DIx are one-to-one. When the virtual VDOXx output function is
selected to be non-zero, the function setting and usage of VDOx are the same as those related to the
DO. The same VDOXx output valid state can be selected from positive or negative logic, set by A2-21.
The user can check whether the current VDOX status is valid through d0-08. The VDIx application
example includes the use of VDOX, please refer to it.

7.6 Group U: Optional card's parameters

7.6.1 UO: User- programmable card's parameters
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Function code

Item

Setting range

Factory default

Comm. expansion card

0: None
1: Profibus-DP comm. card
2: CANopen comm. Card

U0-00 t 3: PLC card 0
ype 4: PLC card( Frequency given by
MODBUS)
5: EtherCAT comm. Card
XFC500 uses the serial port to realize four communication protocols: PFB . CAN . PLC and

ECT card. when U0-00 is 3 or 4, we can operate the PLC card. when the frequency is given by PLC
card, we should set U0-00 t0 3;when the frequency is given by MODBUS, we should set U0-00 t0
4;all of the protocols only support the use of one of them at the same time. Please set this parameter

correctly according

to actual needs.

Function code

Item

Setting range

Factory default

uUo0-01

CANopen slave station
address setting

1~63

1

Through U0-01 choose the slave station address of CANopen communication.

Function code

Item

Setting range

Factory default

uUo0-03

Control mode selection of
control board’s output
terminal

0: Controlled by frequency converter
1: Controlled by user programmable
control card

Ones place: pulse

(DO2 terminal serves as pulse output)
Tens place: relay (TA-TB-TC)
Hundreds place: DO1

Thousands place: on-off value

(DO2 terminal serves as on-off output)
Ten thousands place: AO1

00000

the frequency con

When the user-programmable function is valid, the control source of the output terminal is set to
verter itself or the programmable card's user program control.

Function code

Item

Setting range

Factory default

U0-05

Pulse output

0.0% ~ 100.0%

0.0%

When the pulse output terminal control source is PLC, the actual output value of the pulse output
terminal is set in U0-04 (the user-programmable card realizes the control of the pulse output by

changing the value of U0-04).

Function code

Item

Setting range

Factory default

U0-06

AO1 output

0.0% ~ 100.0%

0.0%

05 (the user-progr:

When the AO1 output terminal control source is PLC, the actual output value of
ammable card realizes the control of AO1 output by changing the value of U0-05).

AO1 is set in UO-

Function code

Item

Setting range

Factory default

uo-07

On-off output

Binary system setting
Ones place: on-off value
Tens place: relay 1
Hundreds place: DO

001

When PLC is the source of digital output terminal's on-off value, relay 1, DO control, the digital
output terminal status is set by U0-06 (user-programmable card program directly controls the on-off
value, relay 1, DO1 through control elements Y2, Y3, Y4 )
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7.7 Group d: Monitor parameters

The group dO parameters are used to monitor the running status of the frequency converter. You
can view it through the panel to facilitate on-site debugging. You can also read the parameter value
through communication for monitoring the host computer. The communication address is
0x7000~0x7044.

Function code Item Display range
d0-00 Running frequency (Hz) 0.00 ~ 500.00Hz
d0-01 Set frequency (Hz) 0.00 ~ 500.00Hz

It is used to display the theoretical running frequency of the frequency converter and the absolute
value of the set frequency.

The actual output frequency of the frequency converter is shown in d0-19

Function code Item Display range
d0-02 Bus voltage (V) 0.0 ~ 3000.0V
It is used to display the frequency converter's bus voltage value.
Function code Item Display range
d0-03 Output voltage (V) 0 ~ 1140V

Itis used to display the frequency converter's output voltage during running.
Function code Item Display range
0.00A ~ 655.35A
(freq. power=55kW)
0.0A ~ 6553.5A
(freq. power>55kW)
Itis used to display the frequency converter's output current during running.

do-04 Output current (A)

Function code Item Display range
d0-05 Output power (kW) 0 ~ 32767kW
Itis used to display the frequency converter's output power during running.
Function code Item Display range
40-06 Output torque (%) motor rated percentage output -200.0% ~ 200.0%

value

Itis used to display the frequency converter's output torque during running.

Function code Item Display range
d0-07 DI state 0~ 32767

It is used to display the current DI terminal input status value. After being convered to binary data,
each Bit corresponds to a DI signal, with a value of 1 indicating that the input is a high level signal and
a value of 0 indicating that the input is a low level signal. The correspondence between each bit and
the input terminal is as follows:
Bit0 Bit1 Bit2 Bit3 Bit4 Bit5 Bit6 Bit7
DI1 D2 DI3 Di4 DI5 DI6 DI7 D18
Bit8 Bit9 Bit10 Bit11 Bit12 Bit13 Bit14 Bit15
DI9 DI10 \DI1 VDI2 \VDI3 VDI4 VDI5 -

Function code Item Display range
d0-08 DO state 0~ 1023
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It is used to display the current DO terminal input status value. After being convered to binary
data, each Bit corresponds to a DO signal, with a value of 1 indicating that the input is a high level

signal and a value of 0 indicating that the input is a low level signal. The correspondence between
each bit and the input terminal is as follows:

Bit0 Bit1 Bit2 Bit3 Bit4 Bit5
D02 Relay 1 Relay 2 DO1 DO3 VDO1
Bit6 Bit7 Bit8 Bit9 Bit10 Bit11
VvDO2 VDO3 VDO4 VDO5
Function code Item Display range
d0-14 Load speed display 0 ~ 65535
The display value is shown in description of P0-03.
Function code Item Display range
d0-15 PID setting 0 ~ 65535
d0-16 PID feedback 0 ~ 65535

It is used to display the PID set value and feedback value. The value format is as follows: PID
setting = PID setting (percentage) * F5-04; PID feedback = PID feedback (percentage) * F5-04.

Function code Item Display range
d0-18 PULSE input pulse frequency (Hz) 0.00kHz ~ 100.00kHz
It is usded to display DI5 high-speed pulse sampling frequency, the minimum unit is 0.01KHz.
Function code Item Display range
d0-19 Feedback speed (Hz) 0.00Hz ~ 500.00Hz
It is used to display the frequency converter’s actual output frequency.
Function code Item Display range

d0-20 Remaining runtime 0.0~6500.0min

It is used to the remaining run time during the timing run. See the description of parameters F2-43
~ F2-45 for the timing run.

Function code Item

Display range
d0-21 Al1 voltage before correction 0.000V ~ 10.570V
0.000V ~ 10.570V
0.000mA ~ 20.000mA
d0-23 Al3 voltage before correction -10.570V ~ 10.570V
It is used to display the actual value of the analog input sampled voltage/current. The actual
voltage/current used has been linearly corrected so that the sampled electrical torsional current and the

actual input voltage/actually used correction voltage/current are seen in d0-09, d0-10, and d0-11. See
the group F3 for the correction method.

Function code Item

do-22 Al2 voltage(V)/current (mA) before correction

Display range
d0-24 Linear speed 0 ~ 6553m/min
It is used to display the linear speed of DI5 high-speed pulse sampling, the unit is m/min. Calculate

the linear speed value according to the actual number of pulses per minute and A0-07 (pulse per
meter).

Function code Item Display range

d0-27 Current power-on time 0 ~ 65535Hz

It is used to display the DI5 high-speed pulse sampling frequency in units of 1 Hz. The same data
as d0-18, only the units displayed are different.
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Function code

Item

Display range

do-28

Comm. set value

-100.00% ~ 100.00%

It is used to display the data written by the communication address 0x1000.

Function code

Item

Display range

do-29

Encoder feedback speed

0.00 ~ 500.00Hz

It is used to display the motor’s running frequency actually measured by the encoder.

Function code

Item

Display range

d0-30

Main freq. X display

0.00 ~ 500.00Hz

It is used to display the frequency setting of main frequency source X.

Function code

Item

Display range

d0-31

Aux freq. Y display

0.00 ~ 500.00Hz

It is used to display the frequency setting of auxiliary frequency source Y.

Function code

Item

Display range

d0-34

motor’s temperature

0°'C ~200C

can be found in C

It is used to display the motor’s temperature value sampled by

0-16.

Al3. Motor’s temperature detection

Function code

Item

Display range

do-35

Target torque (%)

-200.0% ~ 200.0%

It is used to display the upper limit set value of the current torque.

Function code

Item

Display range

d0-36

Resolver position

0 ~ 4095

It is used to display the postion signal of the resolver.

Function code

Item

Display range

d0-37 Power factor angle 0.0° ~359.9°
It is used to display the current power factor angle.
Function code Item Display range
d0-38 ABZ position 0 ~ 65535

It is used to display the current ABZ or UVW encoder AB phase pulse count.

The value is the number of pulses after 4 times of frequency. If 4000 is displayed, the number of
pulses actually passed by the encoder is 4000/4=1000. This value is self-increasing when the encoder

is rotating forward. When the encoder is reversed, the value is decremented. When it is increased to
65535, it restarts counting from 0. When it is reduced to 0, 65535 starts counting again. Check this
value to determine if the encoder is installed properly.

Function code

Item

Display range

d0-39

VF separation target voltage

0V ~ rated voltage of motor

do-40

VF separation output voltage

0V ~ rated voltage of motor

he VF separation

It is used to display the target output voltage and the current actual output voltage when running in

state. See the related introduction of group C5 fo

r VF separation.

Function code

Item

do-41

DI state visual display

Display range

It is used to visually display the status of the DI terminal, and its display format is as follows:
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Al2 vDI5 vDI3 vDI

Al3 AN

Dig DI7 DI5 DI3 DN

vDl4 vDI2 DIMO DI8 DI6 DI4 DI2

DI terminal status display

<+—— ON indicates high level

OFF indicates low level

Function code

Item

Display range

do-42

DO state visual display

It is used to visually display the status of the DO terminal, and its display format is as follows:

vdo4 vdo2 do2 relay2 do3

L4 L2 L el s

vdo5 vdo3 vdol do1 relayl

DO terminal status display
ON indicates high level
OFF indicates low level

Function code

Item

Display range

d0-43

DI function state visual display1

It is used to visually display whether the terminal functions 1 to 40 are valid. The keyboard has 5

digital tubes, and each digital tube display can represent 8 function options.
The definition of digital tubes is as follows:

1
N/
6 2 . . . )
7 Active display of DI terminal function
. <«— ON indicates valid
5 ' ' 3 OFF indicates invalid
4w e
4 8

The digital tubes represent functions 1 ~ 8, 9 ~ 16, 17 ~ 24, 25 ~ 32, and 33 ~ 40 from right to left.

Function code

Item

Display range

d0-44

DI function state visual display2

It is used to visually display whether the terminal functions 41 ~ 59 are valid.
The display is similar to d0-43.

The digital tubes represent functions 41 ~ 48, 49 ~ 56, 57 ~ 59 from right to left.

Function code

Item

Display range

d0-58

Z signal counter

0~65535

It is used to display the current ABZ or UVW encoder Z-phase pulse count.

When the encoder rotates forward or reversely for one turn, the corresponding value is

incremented or decremented by 1. Check the value to check if the encoder is installed properly.

Function code Item Display range
do-59 Set frequency (%) -100.00%~100.00%
d0-60 Running frequency (%) -100.00%~100.00%

It is used to display the current set frequency and running frequency, 100.00% corresponds to the

maximum frequency of the frequency converter (F0-07).
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Function code Item Display range
d0-61 Frequency converter’s state 0 ~ 65535
It is used to display the running status of the frequency converter, and definion format is as follows:
Bit 0 0: Stop
Bit 1 1: FWD
2: REV
40-61 Bit 2 0: Constant
Bit 3 1: Accel
2: Decel
Bit 4 0: Bus voltage normal
1: Undervoltage
Function code Item Display range
d0-62 Current fault code 0~99
It is used to display the current fault code.
Function code Item Display range
d0-63 Point-to-point comm. sending value -100.00% ~ 100.00%
d0-64 Number of slave station 0~63

It is used to display the communication data when the point-to-point communication is valid. d0-63
is the data value sent by the host, and d0-64 is the master station which shows the number of online
slaves.

Function code Item Display range
d0-65 Upper limit of torque -200.00% ~ 200.00%
It is used to display the upper limit of set torque.
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8. Fault Diagnosis and Troubleshooting

When the XFC500 frequency converter system fails during operation, the frequency converter will
immediately protect the motor from output and the frequency converter's fault relay contact will act.
The fault code will be displayed on the frequency converter's panel. The fault types and common
solutions for fault codes are detailed in the table below. The list is for reference only. Please do not
repair or restructure the frequency converter randomly. If you cannot solve the problem, please contact
our company or product agent for technical support.

After troubleshooting, there are several ways to reset the fault.

1. Reset by operating panel

2 Reset by external reset terminal
3. Reset by communication mode
4 Power off the frequency converter and then power on again
8.1 Fault
Code displayed
Fault on operating Cause of fault Troubleshooting
panel

1. The frequency converter’s
output circuit is shorted.

2. The wiring of motor and
frequency converter is too long.
3. The module is overheated.

1. Remove peripheral faults.

2. Install reactor or output filter.
3. Check if the air duct is blocked
and the fan is working properly. If

Inverter unit 4. The internal wiring of the
. Err01 . yes, remove the problems.
protection frequency converter is loose. )
) ) 4. Plug in all the cables.
5. The main control board is .
5. Seek for technical support.
abnormal.

6. Seek for technical support.

. The drive board is abnormal.
6 W ! 7. Seek for technical support.

7. The inverter module is
abnormal.
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Code displayed

Fault on operating Cause of fault Troubleshooting
panel
1.Th tput circuit of th
© output cireul (.) © 1. Remove peripheral faults.
frequency converter is grounded ,
2. Perform motor’s parameter
or shorted. tunin
2. The vector control mode 9 _
. . 3. Increase the acceleration time.
without parameter tuning. .
s 4. Adjust manual boost torque or
3. The acceleration time is too
short VIF curve
Accelerati ) . Adjust th It to th
ceeleration Err02 4. Manual torque boost or VF S Adust the voltage to the
overcurrent ) ) normal range
curve is not suitable. .
. 6. Select the speed tracking
5. The voltage is low. .
. ) restart or wait for the motor to
6. Start the motor that is rotating
7. Sudden loading durin stop and then start.
a.cceleration 9 9 7. Cancel the sudden load.
’ 8. Select th del with a |
8. The power of the model is clect the model With a farger
power.
small.
1. The output circuit of the
frequency converter is grounded
or shorted. 1. Remove peripheral faults.
2. The vector control mode 2. Perform motor’s parameter
without parameter tuning. tuning.
Deceleration Err03 3. The deceleration time is too  |3. Increase the deceleration time.
overcurrent short. 4. Adjust the voltage to the
4. The voltage is low. normal range
5. Sudden loading during 5. Cancel the sudden load.
deceleration. 6. Install brake unit and resistor.
6. No brake unit and brake
resistor are installed.
1. The output circuit of the
frequency converter is grounded |1. Remove peripheral faults.
or shorted. 2. Perform motor’s parameter
Constant 2. The vector control mode tuning.
without parameter tuning. 4. Adjust the voltage to the
speed Err04 .
3. The voltage is low. normal range
overcurrent

4. Sudden loading during
running?

5. The power of the model is
small.

5. Cancel the sudden load.
6. Select the model with a larger
power.
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Code displayed
Fault on operating Cause of fault Troubleshooting
panel
1. The input voltage is too high. )
1. A h I h
2. The motor is driven by the djust the voltage to the
external force during the normal range.
Acceleration ) 2. Remove the external force and
acceleration. ) )
overcurrent Err05 e install a brake resistor.
3. The acceleration time is too L
short 3. Increase the acceleration time.
4. No brake unit and brake 4. I.nstall brake unit and brake
. . resistor.
resistor are installed.
1. The input voltage is too high. .
1. Adjust th I to th
2. The motor is driven by the diust the voltage to the
external force during the normal range.
' ) 2. Remove the external force and
Deceleration deceleration. . .
Err06 L install a brake resistor.
overvoltage 3. The deceleration time is too L
short 3. Increase the deceleration time.
’ 4. Install brak it k
4. No brake unit and brake .ns all brake unit and brake
. . resistor.
resistor are installed.
Constant 1. The input Yoltage is too high. |1. Adjust the voltage to the
speed Err07 2. The motor is driven by the normal range.
P external force during the 2. Remove the external force and
overvoltage . ) .
deceleration. install a brake resistor.
Control The input voltage is not within th
ontro © by VF). 2ge Is notwifhin the Adjust the voltage to the normal
power supply Err08 range specified by the
s range.
fault specification.
1. Instantaneous power down.
e e 1. et
. d y e 2. Adjust the voltage to the
within the range specified by the
Undervoltage specification normal range.
fault Err09 P ) . 3. Seek for technical support.
3. The bus voltage is not normal )
- } 4. Seek for technical support.
4. The rectifier bridge and the )
) 5. Seek for technical support.
buffer resistor are abnormal. 6. Seek for technical support
5. The drive board is abnormal. ' Prort.
6. The control board is abnormal.
Frequency 1. Is the load too large or the 1. Reduce the load and check the
converter Err10 motor stalls? conditions of motor.
overloaded 2. The power of the model is 2. Select the model with a larger
small. power.
1. Is the setting of motor’s
protection parameter F8-03 1. Set this parameter properly.
Motor proper? 2. Reduce the load and check the
overloaded Err11 2. Is the load too large or the conditions of motor.
motor stalls? 3. Select the model with a larger
3. The power of the model is power.
small.
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Code displayed

Fault on operating Cause of fault Troubleshooting
panel
1. Three-phase input power is
abnormal. 1. Check and troubleshoot
Inout phase 2. The drive board is abnormal. |problems in the peripheral lines.
putp Err12 3. Lightning protection board is |2. Seek for technical support.
loss .
abnormal. 3. Seek for technical support.
4. The main control board is 4. Seek for technical support.
abnormal.
1. The lead from the frequency
rter to th tor i
converterto the motoris 1. Remove the peripheral faults.
abnormal. .
2. Check if the three-phase
2. The three-phase output of the | . .
Output phase . winding of the motor is normal
Err13 frequency converter is
loss ) and correct.
unbalanced when the motor is .
e 3. Seek for technical support.
3. The drive board is abnormal. 4. Seek for technical support.
4. The module is abnormal.
1.Th bient t . is too high.
.e am .Ien emp. 15 foo hlg 1. Reduce the ambient temp.
2. Air duct is blocked. :
. 2. Clean up the air duct.
Module 3. The fan is damaged.
Err14 . . 3. Replace the fan.
overheated 4. Module thermistor is damaged )
) ) 4. Replace the thermistor.
5. The inverter module is )
5. Replace the inverter module
damaged
1. Input external fault signal
through multi-function terminal
External
equioment Err5 DI. 1. Reset run
q f:ils 2. Input the signal of the external |2. Reset run
fault through the virtual 10
function.
1. Check the host ter’
1. The host computer works » ceck the host computer's
abnormally. wiring.
L 2. Check the communication
2. The communication line is
Communicati abnormal cable.
. Err16 ’ — ._|3. Correctly set the
on fails 3. The communication expansion o .
. communication expansion card
card U0-00 is not set correctly. tvoe
4. Communication parameters yp
) . 4. Correctly set the
group F7 settings are incorrect. L
communication parameters
1. The driver board and power  [1. Replace drive board or power
Contactor
failure Err17 supply are abnormal. supply board.
2. The contactor is abnormal 2. Replace contactor.
Ci t
dei::(teir(])n Errs 1. The Hall elemen is abnormal. [1. Replace the Hall element.
fault 2. Drive board is abnormal. 2. Replace the drive board.
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Code displayed

Fault on operating Cause of fault Troubleshooting
panel
1. TThe motor parameters are 1. Correctly set the motor
. not set according to the parameters according to the
Motor tuning
fault Err19 nameplate. nameplate.
2. The parameter tuning process |2. Check the lead from frequency
timed out converter to the motor.
1. The encoder model does not |1. Set the encoder type
Coded disc match. . acco.rdl.ng to Tche actual setting.
fault Err20 2. The encoder connection error. |2. Eliminate line faults.
3. The encoder is damaged. 3. Replace the encoder.
4. PG card is abnormal 4. Replace the PG card.
EEPROM
Read&Write Err21 EEPROM chip is damaged Replace the main control board
fault
Hardware
fault of 1. Overvoltage 1. Treat as per overvoltage fault.
Err22
frequency 2. Overcurrent 2. Treat as per overcurrent fault.
converter
Short circuit
ort cireut Err23 Motor is shorted to ground Replace cable or motor
to ground
U ter’s initializati
Total runtime Total runtime reaches the set s¢ parame ers infiatization
Err26 function to clear recorded
reach fault value ) .
information
1. Input the user's signal of the
fault 1 through the multi-function
User-defined Err27 terminal DI. 1. Reset run
fault 1 2. Input the signal of the 2. Reset run
user-defined fault 1 through the
virtual IO function.
1. Input the user's signal of the
fault 2 through the multi-function
User-defined Err28 terminal DI. 1. Reset run
fault 2 2. Input the signal of the 2. Reset run
user-defined fault 2 through the
virtual 1O function.
Total e
. Use parameter’s initialization
power-on Total power-on time reaches the .
) Err29 function to clear recorded
time reach set value . .
information
fault
Running current of frequenc Check if the load drops out or if
Load drop g . . y the F8-62 and F8-63 parameter
Err30 converter is less than the set . - .
fault settings are in line with the actual
value of F8-62 . o
operating conditions.
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Code displayed

Fault on operating Cause of fault Troubleshooting
panel
PID feedback
lost fault Err31 PID feedback is less than the set |Check the PID feedback signal or
during value of F5-26 set a suitable value for F5-26
running
1. Is the load too large or the 1. Reduce the load and check the
Wave-by-
motor stalls? motor.
wave current Err40 .
limitina fault 2. The power of the model is 2. Select a frequency converter
9 small. with large power.
Mot
) © qr Change the selelction of current .
switching . ) . Conduct the motor switching
. Errd41 motor via terminal during the
fault during . after frequency converter stops
. operation of frequency converter
operation
1. Set the encoder’s parameters
correctly
1. Encoder’s parameter setting is|2. Check if the machine is
incorrect (when C1-61=1) abnormal, whether the motor is
2. The motor stalls tuning the parameters, and
Speed 3. The speed deviation is too whether the torque setting value
devi:ltion is Errd2 large and detecion parameters [C1-48 is too small.
t00 larae F8-67, F8-68 settings are 3. The speed deviation is too
9 improper large and the detection
4. The wiring from the frequency [parameters F8-67, F8-68
converter’s output UVW to the  |settings are improper.
motor is abnormal. 4. Check the wiring between the
frequency converter and the
motor.
1. h ’
1. Encoder’s parameter setting is Setthe encoder's parameters
; correctly.
incorrect.
. 2. Perform motor parameter
Motor 2. No parameter tuning. )
Errd3 . tuning
overspeed 3. Motor overspeed detection .
3. Set the detection parameters
parameters F8-65, F8-66 .
. ) reasonably according to the
settings are improper. L
actual situation.
1. Check the temperature
1. Temperature sensor’s wiring is [sensor’s wiring and remove the
Motor over
temperature Errd5 loose. fault
?ault 2. The motor temperature is too |2. Reduce the carrier frequency
high. or take other heat dissipation
measures to cool the motor.
Re-confirm whether the motor
Initial position Err51 The motor parameters are much |parameters are correct, and pay
error different from the actual deviation|attention to whether the rated

current is set too small.
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8. Fault Diagnosis and Troubleshooting

8.2 Common faults and treatment methods

The following fault conditions may be encountered during the use of the frequency converter.
Please refer to the following method for simple fault analysis.

No. Fault Cause of fault Troubleshooting
1. The grid has no voltage or voltage is
too low.
2. The switching power supply on the
drive board fails. )
. 3. The rectifier bridge is damaged. 1. Check the input power supply.
No display \ 2. Check the bus voltage.
1 4. The frequency converter’s buffer
after power on . . 3. Re-plug the keyboard.
resistor is damaged. 4~6. Seek for factory service
5. Control board and keyboard fail. ’ y ’
6. The wiring between control board and
the driver board and the keyboard is
broken.
Display L . .
“Er23” after 1. The motor or output line is shorted to |1. Measure the insulation of the motor|
2 ground. and output line with a megger.
power on and ) .
alarm 2. The frequency converter is damaged. |2. Seek for factory service.
1.Th ier fi i high.
Frequently © carr.|er requency is set t.oo |g. 1. Reduce the carrier frequency
2. The fan is damaged or the air duct is
report Err14 (C0-03).
3 blocked. )
(module . 2. Replace fan and clean up air duct.
3. The internal components of the )
overheat) fault 3. Seek for factory service.
frequency converter are damaged.
1. Reconfirm the connection between
The motor [1. Motor and motor line the frequency converter and the
does not |2. Frequency converter’'s parameter motor.
4 rotate when |setting is wrong (motor parameters). 2. Replace the motor or remove the
the frequency |3. Poor contact between the driver board [mechanical failure.
converter |and the control board 3. Check and reset the motor
runs. 4. The drive board fails. parameters
4. Seek for factory service.
L 1. Check and reset the relevant
1. The parameter setting is wrong.
. . parameters of the group F1.
DI terminal |2. External signal error ) .
5 . . ) 2. Reconnect the external signal line.
fails 3. OP +24V jumper is loose ) ;
. 3. Reconfirm the OP +24V jumper.
4. The control board fails. )
“ 4. Seek for factory service.
Motor speed 1. Encoder fails. ) )
cannot be . 1. Replace coded disc and reconfirm
. 2. The wrong connection of the encoder )
6 increased oF boor contact the connection.
during closed 3 EG card fai|§ 2. Replace PG card.
| t ’ ) -4. k for fact ice.
oop vector 4. The drive board fails. 3-4. Seek for factory service
control
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No. Fault Cause of fault Troubleshooting
The frequency
converter s
, N 1. Reset motor’s parameters or
frequently |1. The motor’s parameter setting is )
perform motor tuning.
reports wrong. .
7 L 2. Set the appropriate accel and
overcurrent |2. Accel and decel time is improper. )
. decel time.
and 3. Load fluctuations. )
3. Seek for factory service.
overvoltage
faults
1. Check if the contactor’s cable is
Err17 loose.
Power-on (or . . 2. Check if the contactor is faulty.
8 1. Soft start contact t picked
run) reports Oft start contactor1s not picked up 3. Check if the contactor’s 24V power
Err17 supply is faulty.
4. Seek for factory service.
P o
o.wer on Relative parts on the control board are
9 display damaged Replace the control board.
8.8.8.8.8 ged.
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9. Maintenance

9. Maintenance

9.1 Safety precautions

Due to environmental temperature, humidity, pH, dust, vibration and other factors, as well as
aging and wear of the internal components of the frequency converter, the potential failure of the
frequency converter will occur. Therefore, the frequency converter must be routinely or regularly
maintained during storage and use.

If the frequency converter is transported over long a distance, it should be routinely checked
whether the parts are complete and the screws are tight before use.

During the use of the frequency converter, the internal dust should be cleaned regularly and the
fastening screws should be checked for looseness.

/4\ DANGER

Only professionaly trained and authorized personnel can operate the frequency converter.
Maintenance personnel must remove the metal jewelry before maintenance. Maintenance

personnel must wear the clothing and use the tools that meet the insulation requirements.
Frequency converter in live, operation, the internal pressure is still dangerous.

Before performing the inspection, cut off the power of all equipment and wait for 5 minutes
(10 minutes for 45kW and above) before operation.

The cover of the frequency converter must not be removed until the internal charging
indicator and all the indicators on the operating panel are off, and the voltage between the power
terminals (+) and (-) is lower than 36V.

/1 WARNING

For frequency converters with a storage time of more than two years, power should be
supplied slowly through the voltage regulator when being powered on.
Do not leave metal objects such as wires, tools, screws, etc. inside the frequency converter.

Do not modify internal parts of the frequency converter.
There are IC components sensitive to static electricity inside the frequency converter. Do
not touch the components on the board directly.

9.2 Daily maintenance and maintenance

The frequency converter must be operated in the specified environment, and accidents may occur
during operation. Therefore, the user should carry out the daily maintenance according to the
inspection items in Table 9-1.

Maintaining a good operating environment, recording daily operational data, and finding abnormal
phenomena in time can extend the service life of the frequency converter.
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9. Maintenance

Table 9-1 List of inspection items

Inspection itmes | Description of inspection

Criteria of judgment

Temperature and humidity

-10~+40°C, 40~50°C requires derating

Run_n_mg Dust, water and drip No trace of drip
conditions

Gas No abnormal smell

Viberation and heating Steay vibration and rational wind temperature

Frequency
converter .

Noise No abnormal sound

Heating No abnormal heating
Motor
Noise Even noise

Output current

Within rated value

Running data
Output voltage

Within rated value

9.3 Regular maintenance

According to the service environment, the user can perform regular routine inspection on the
frequency converter for 3-6 months to eliminate hidden troubles and ensure long-term high

performance and stable operation of the equipment.
Inspections include:

1. Check whether the air duct of the radiator is blocked. Regularly use a wind gun to remove oil,

dust and batt from the radiator.

2. Clean oil, dust, and batt attached to the fan blade;
3. Check if the screw of the control terminal is loose. If loose, tighten it.

4. |s the power terminal in good contact and is there any trace of overheating at the copper bar or

cable connection?

5. Whether the power cable and control cable are damaged, especially whether the surface in

contact with metal has the trace of cutting;

6. Whether the insulation binder of crimping terminal of the power cable and the control signal line

is detached or broken.

ATTENTION

The frequency converter has passed the withstand voltage test before leaving the
factory, and the user does not need to carry out the withstand voltage test. If the test is

improper, the equipment will be damaged.

If the motor is needed to be tested for insulation, the motor's input terminal U/V/W must
be disconnected from the frequency converter and the motor should be tested separately,
otherwise the frequency converter will be damaged.
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9.4 Replacement of wearing parts

The wearing parts of the frequency converter mainly include cooling fans and electrolytic
capacitors for filtering, and their service life is closely related to the use environment and maintenance
conditions. The general life expectancy is:

Components Life span

Fan 2-3 years

Electrolytic capacitor 4-5years
ATTENTION

The standard replacement time is the time when it is used under the following
conditions, and the user can determine the replacement period based on the running time.
Ambient temperature: The average annual temperature is around 30 °C
Load rate: 80% or less
Operating rate: less than 20 hours/day

Cooling fan

Possible causes of damage: bearing worn and blade aging.

Judging criteria: Whether there are cracks in the fan blades, etc., whether there is abnormal
vibrative sound when starting up.

Filter electrolytic capacitor

Possible causes of damage: poor input power quality, high ambient temperature, frequent load
change, and electrolyte aging.

Judging criteria: Whether the frequency converter often has overcurrent, overvoltage and other
faults during load operation; whether there is liquid leakage, whether the safety valve has protruded,
the measurement of electrostatic capacitance and insulation resistance.

If the frequency converter is to be scrapped, please note:

The electrolytic capacitor inside the frequency converter may cause an explosion when it is
incinerated.

Plastic parts will produce harmful gases when they are incinerated.

Please treat it as industrial waste.
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10. Peripheral Elements and Optional Parts

XFC5-EPE-00

Design code
0: Standard
1-Z: Non-standard
IP Grade
0:1PO0
2:1P20
5:1P54

L Type of optional parts
EPE: LED operating panel with shuttle knob
CPE: LCD operating panel with shuttle knob
EN1: Differential OC encoder expansion card
10C: 10 expansion card with CAN
PLC: Programmable expansion card
CAN: CANopen expansion card
PFB: Profibus -DP communication expansion card
ECT: EtherCAT expansion card
PHO: Remote operating pallet
EH1: 1.5~2.2kW embedded mounting bracket
EH2: 4~7 .5kW embedded mounting bracket
EH3: 11~ 15kW embedded mounting bracket
EH4: 18.5~22kW embedded mounting bracket
EH5: 30~37kW embedded mounting bracket
EH6: 45~55kW embedded mounting bracket
EH7: 75-110kW embedded mounting bracket
EH8: 132-160kW embedded mounting bracket

Product type
Fig. 10-1 Instruction to optional parts type code

10.1 Expansion card

/N WARNING

To prevent electric shock, non-electrical professionals should not install, maintain, inspect,
or replace parts. Otherwise there is a risk of electric shock. Please be familiar with the installation,
adjustment and repair of the frequency converter for wiring, setting and operation.

ATTENTION

To prevent damage to the machine, when the frequency converter and the optional card are “
used, follow the procedures specified in the ESD. Otherwise, the circuit on the printed circuit board
may be damaged by static electricity.

Tighten the terminal screws to the specified torque. Failure to do so may result in malfunction of

the machine or damage to the terminal block.
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Table 10-1 List of optional card's functions

of converter function code and fieldbus
control are realized.

Item Model Function Remark
Five digital inputs, one analog input, one
10 optional XFC5-10C-00 relay output, one open cc.>IIector output, one | Universal for
card analog output, and CAN interface all powers
communication can be added.
Connected to the frequency converter to
form a PLC+ frequency converter
Programmable combination, compatible with the Mitsubishi Universal for
9 XFC5-PLC-00 PLC programming environment. The card
optional card ) o ) all powers
has five digital inputs, one analog input, two
relay outputs, one analog output, and
RS485 interface communication.
Converting the encoder signal of the
differential or OC output to the frequency
Erﬁcoder's XFC5-EN1-00 converter is an option for the closed loop Universal for
optional card vector control of the frequency converter. all powers
And output the encoder pulse signal for
external monitoring
Profibus-DP card have communication
Profibus-DP function, and baud rate adapts itself. .
L Frequency converter can be accessed to Universal for
communication XFC5-PFB-00 . L
card Profibus communication network. It can all powers
read all function codes. Realization of
fieldbus control.
Frequency converter access to high-speed
CANopen CAN communication network. Realization .
— ) Universal for
communication XFC5-CAN-00 of fieldbus control. CANopen card support all powers
card heartbeat. NMT. SDO. 3 TPDO. 3 RPDO. P
Support for emergency respondents.
Have EtherCAT communication function,
full f tocol EtherCAT.
EtherCAT and full support for protocol EtherC .
o Converter can be connected to EtherCAT Universal for
communication XFC5-ECT-00 L . .
card Communication Network. Real-time reading all powers

10.1.1 Installation of optional card

The optional card interface can be installed with different types of optional cards. Please install

the optional card to the frequency converter according to Table 10-2.
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10. Peripheral Elements and Optional Parts

Table 10-2 Installation of optional card

Item Interface Mounting number
10 optional card X630 1
Programmable card X630 1
Coder card X640 1
Profibus-DP card X630 1
CANopen card X630 1
EtherCAT card X630 1

When installing the optional card, first remove the lower cover and the operating panel, and then
push the rotary push plate in the direction shown in the figure to start the installation of the optional

card.

o X630 interface | © | X640 interface
Rotary push plate.J%;;_‘j_g{“ il i | ' Functional %ja PG card
AT ]|1 expansion card "% [ 1 (optional )
[ iil /I i i
il —
Fig. 10-2 Installation of optional card
10.1.2 Wiring diagram of encoder card XFC5-EN1-00
—O4 uc i =
— 2 i er: v { M>
4/—(.1 13 WI v }
A+l /\/ A+ l
BRIy, Pl W ||
B+/ i | B:
Cils 1—1 b8 (PG)
Zex | |z
5 | i
Frequency converter }
Vout | Ve
i oV
15V &V TCOM
Earth
Phase A supervisory signal
PE Earth } _ Phase B supervisory signal
f(f——?—(‘fj/ —==C ) | ] Phase Z supervisory signal
Fig. 10-3 Connection diagram of differential encoder
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e N gl ]
- U M N
_— \LZ v (\ ’AI\ M )
o
—F 13 w W T
@iL /\ A i
oo -
B+~ / \ . Lﬁ’G
:':E B-X ( \ { b
Z+ z ’A\
Frequency converter
X202 ou \ Vee
1;\/:}:50\/ C \ } oV
COM
Earth -
Ja—
24Vin
oa d o
- oB :( Phase A supervisory signal

Earth Earth [{: oz \( }H Phase B supervisory signal
C FO—O) &) . .
- | ] T _|Phase Z supervisory signal
)

Fig. 10-4 PNP connection diagram of OC type encoder
" A U
—J) L1 U Ll N
~
. b L I7:/M )
[ l R

E

—+—{] 1.3 w H
e T AN
B+ i

pree— [ 1 e
S 1
z- L z
Frequency converter Vout \ Vee
X202 )
omn \ / ov
15V BV ‘[com
Earth -

Phase A supervisory signal
Phase B supervisory signal
|Phase Z supervisory signal

Fig. 10-5 NPN connection diagram of OC type encoder
Note: X202 jumper determines output of 15V or 5V power supply.
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Table 10-3 List of 10 optional card' functions

Category

Terminal symbol

Terminal

Description of function

Power supply

24V - COM

External +24V
power supply

Provide +24V power supply to the outside,
generally used as digital input and output
terminal working power supply and external
sensor’s power supply; Maximum output
current: 200mA

EOP

Digital input
terminal’s
commen port

The factory default is connected to +24V.
When using external signal to drive DI6 ~
DI10, EOP needs to be connected to external
power supply and disconnected from +24V
power supply terminal.

Analog input

AlI3 - GND

Analog input
terminal 3

1. Input range: DC -10V ~ 10V / -20mA ~
20mA, determined by the X1 jumper selection
on the optional card.

2. Input impedance: 22kQ for voltage input
and 500Q for current input

3. Compatible with thermistor temperature
detection input, the circuit design can be
connected with 15V pull-up 1kQ resistor for
temperature sampling, whether connected to
the resistor is determined by jumper X2.

Digital input (DI)

DI6 - EOP

DI6

DI7 - EOP

DI7

DI8 - EOP

DI8

DI9 - EOP

DI9

DI10 - EOP

DI10

1. Optocoupler isolation, compatible with
bipolar input

2. Input impedance: 2.4kQ

3. Level input voltage range: 9V ~ 30V

Analog output

AO2 - GND

Analog output 2

The voltage or current output is determined by
the X30 jumper selection on the optional card.
Output voltage range: 0V - 10V (maximum
output current: 5mA) Output current range:
OmA ~ 20mA (maximum load resistance:
500Q)

Relay output

EA-EB

Normally open

EB-EC

Normally closed

Contact drive capability: 250VAC, 3A,
C0OS@=0.4, 30VDC, 3A

Open collector
output

DO3 - ECME

DO3

Optocoupler isolation, bipolar open collector
output

Output voltage range: OV ~ 24V

Output current range: 0 mA ~ 50mA

Note: ECME and COM have been externally
shorted at the factory.

CAN
communication

CANH - CANL

Comm interface
terminal

CAN communication terminal resistor 120Q
has been disconnected by default when it
leaves the factory. Whether it is connected or
not depends on the X301 jumper on the
optional card.
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Table 10-4 List of programmable optional card's functions

Category

Terminal symbol

Terminal

Description of function

External +24V

Provide +24V power supply to the outside,
generally used as digital input and output

24V - COM terminal working power supply and external
power supply , .
sensor’s power supply; Maximum output
Power supply current: 200mA
The factory default is connected to +24V.
Digital input  |When using external signal to drive PDI1 -
POP terminal’'s PDI5, POP needs to be connected to external
commen port |power supply and disconnected from +24V
power supply terminal.
1. Input range: DC -10V ~ 10V / -20 mA ~
20mA, determined by the X201 jumper
selection on the optional card.
2. Input impedance: 22kQ for voltage input
. Analog input |and 500Q for current input
Analog input PAI1 - GND terminal 1 3. Compatible with thermistor temperature
detection input, the circuit design can be
connected with 15V pull-up 1kQ resistor for
temperature sampling, whether connected to
the resistor is determined by jumper X202.
PDI1 - POP DI1 1. Optocoupler isolation, compatible with
PDI2 - POP DI2 bipolar input
2. Input impedance: 2.4kQ
o PDI3 - POP DI3 3. Level input voltage range: 9V ~ 30V
Digital input - o
PDI4 - POP DIl4 In addition to the characteristics of PDI1 ~
PDI3, it can also be used as a high-speed
PDI5 - POP DI5 pulse input channel.
Maximum input frequency: 100kHz
The voltage or current output is determined by
the X240 jumper selection on the optional
Analog output PAO1 - GND |Analog output 1|card.
Output voltage range: OV ~ 10V
Output current range: 0 mA ~ 20mA
PA1 — PBA Normally open . -
Relay output contact 1 Contact drive capability: 250VAC, 3A,
Normally open |COS@=0.4, 30VDC, 3A
PA2 — PB2
contact 2
RS485 communication terminal resistor 120Q
Comm interface has been disconnected by default when it
RS485 comm 485+ - 485- terminal leaves the factory. Whether it is connected or
not depends on the X301 jumper on the
optional card.
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Table 10-5 Encoder's optional card

Category [Terminal symbol Terminal Description of function
Differential input A+ - A- Differential input of phase A
(Encoder’s B+ -B- Differential input of phase B [Encoder’s pulse output interface,
differential ) e resolution 250kHz
Z+ - Z- Differential input of phase Z
output)
Grounding Earth Grounding terminal Connected to case and ground
OA - GND Monitor output of phase A |Must be connected to the 24V

OB - GND Monitor output of phase B |power supply (24Vin - GND),
push-pull 1:1 follow encoder

Monitor output

OZ - GND Monitor output of phase Z pulse output, up to 250 kHz
24Vin - GND 24V power input Monitor 24V power supply
Power supply Encoder 5V/15V power supply,
Vout - COM 5V/15 power output X202 jumper determines output
15V or 5V power supply

10.2 Method of connection with peripheral machines and precautions
10.2.1 Optional parts of braking resistor

During the operation of the frequency converter, if the speed of the controlled motor drops too
fast, or the motor load inertia is too large, its electromotive force will reversely charge the internal
capacitance of the frequency converter through the frequency converter, thus making the DC voltage
of the power module rise, which may cause damage to the frequency converter. The internal control of
the frequency converter will suppress this phenomenon according to the load condition. When the
braking performance does not meet the user's requirements, an external braking resistor is needed to
achieve timely release of energy.

XFC500 series 1K50 ~ 22K0 model's built-in braking unit as standard configuration only needs
external braking resistor, as shown in Figure 10-6. For models of 30K0 and above, an external brake
unit and braking resistor are required, as shown in Figure 10-7.

Brake(+)q Braking

Braking resistor unit g Q resistor
I—@:.—(: © Q)—L
(+) BR o~ O L1 (+) (-) U@’
O L1 u [ Three-phase -
Three-phase l: Lo v UDM\ AC power—@ L2 vVo——(M)
AC power | T supply o L3 g~
supply © L3 W} —0 WQC

g i 5
@) 3 Motor =l Motor
Power GND /77 S @U// GND Power GND 777 77 GND

Fig. 10-6 Braking resistor of model 1K50~22K0 Fig. 10-7 Braking resistor of model above 30K0
The selection and calculation of braking resistor are as follows:

1. Resistance R of braking resistor:
The smaller the value of the braking resistor, the faster the feedback energy consumption. Its
resistance can be calculated according to the following formula:
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Where:

U,.: Voltage of brake unit action. By setting parameter F8-09, the default value is 760V. If the
value of the brake unit's action voltage is set high, an overvoltage fault is likely to occur during a large
inertia load and a short deceleration time, and the action voltage can be appropriately reduced.

Pg: Braking power. It can be calculated according to the braking torque, speed and other
parameters. At about 120% braking torque, the braking power is about the rated power of the motor.

2. Braking power P:

The resistance power needs to meet the consumption of brake feedback energy and ensure the
safe use of the resistor. If the braking action voltage and the resistance of the braking resistor are
determined, the resistance power depends on:

1) Brake on duration

2) Brake interval time

Its can be calculated according to the following f9rmu|a:

Fo
p=

Where:

D: Brake usage rate. The ratio of the brake on duration to the sum of the on duration and the
interval time. 10% usage rate can meet the needs of general occasions.

k: Derating factor of braking resistor. It can be determined according to the specifications of the
selected braking resistor and the environment in which it is used. Generally, it can be 0.5 ~ 0.6.

The braking resistor's specifications in Table 10-6 are obtained through calculation based on
120% braking torque, the default braking unit's action voltage is 760V, the brake on duration 12s, and
the interval time about 108s (is 120s working cycle, 10% brake usage rate), and the resistance
derating factor 0.6. For some models, the resistance models are unified within the range of possible
resistance values, so it is recommended that some models of the resistor models can share the same
type of braking resistor. If an overvoltage fault occurs due to a decrease in load inertia or deceleration
time, reduce the brake voltage or reduce the resistance of the brake resistor and recalculate the
resistance power. If the brakes are more frequent or the braking power is greater, the resistance power
should be increased appropriately to prevent the resistor from overheating. However, in any case, the
resistance should not be less than Rmin in the table to ensure safe operation of the brake unit.

Table 10-6 Type selection of braking resistor

Model Min braking resistance | Braking resistance |[Recommended braking resistor’s
XFC500-3P4-c Rmin specification model
1K50 110Q 360Q 310W
RXLG- -0240- -J, 1
2K20 110Q 240Q 460W (6-0500-0240-9999G-J, 1 pes
4K00 68Q 130Q 850W
5K50 68Q 100Q 1100W RXLG-1K50-0075-9999G-J, 1 pcs
7K50 68Q 75Q 1460W
11K0 30Q 51Q 2150W
15K0 220 360 3040W RBRU-3K00-0036-8888M-J, 1 pcs
18K5 16Q 30Q 3650W
22K0 120 240 4560W RBRU-4K80-0024-8888M-J, 1 pcs
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There is no built-in braking unit for 30kW and above models. It is necessary to connect an
external braking unit, as recommended in Table 10-7. The braking resistor can be selected according
to the specific working conditions and the recommended model of the brake unit. The recommended
brake unit's selection is as follows:

Table 10-7 Type selection of brake unit
Min braking Recommended Number of | Recommended

XFCSI\g(())?:;M- resistance | braking resistance | braking braking unit’s NOL;mu:ﬁr
B Rmin model resistance model
30K0 19 6kW 200 1 DBU-4030D 1
37K0 14 9.6kW 16Q 1 DBU-4045C 1
45K0 12 9.6kW_13.6Q 1 DBU-4045C 1
55K0 9 B6kW 20Q 2 DBU-4030D 2
75K0 6 9.6kW_16Q 2 DBU-4045C 2
90K0 5.5 9.6kW 13.6Q 2 DBU-4045C 2
110K 4.5 9.6kW_16Q 3 DBU-4045C 3
132K 3.8 9.6kW 13.6Q 3 DBU-4045C 3
160K 3 40kW 3.4Q 1 DBU-4220B 1
185K 3 40kW 3.4Q 1 DBU-4220B 1
200K 2.6 60kW 3.2Q 1 DBU-4220B 1
220K 2.6 60kW 3.20 1 DBU-4220B 1
250K 1.6 80kW 2.5Q 1 DBU-4300B 1
280K 1.6 80kW 2.5Q 1 DBU-4300B 1
315K 1.6 80kW 2.5Q 1 DBU-4300B 1
355K 1.4 40kW 3.4Q 2 DBU-4220B 2
400K 1.4 40kW 3.4Q 2 DBU-4220B 2
450K 1.4 60kW 3.20 2 DBU-4220B 2
10.3 Type selection of external bracket for embedded mounting
Models for Mounting|Mounting torque
embedded mounting Motor screw (Unit: N.m) Graph
XFC5-EH1-00 1K50~22K0 M5 2
XFC5-EH2-00 4K00~7k50 M5 2
XFC5-EH3-00 11K0~ 15K0 M5 2
XFC5-EH4-00 18K5 ~ 22K0 M5 2
XFC5-EH5-00 30K0 ~ 37K0 M6 4 ‘\\'
XFC5-EH6-00 45K0 ~ 55K0 M6 4
XFC5-EH7-00 75K0 ~ 110K M6 4
XFC5-EH8-00 132K ~ 160K M6 4
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A Communication protocol

The XFC500 series frequency converter provides RS485 communication interface and supports
the MODBUS communication protocol. The user can read function parameters, status parameters,
control commands, etc. through a computer or PLC.

1. Protocol

The serial communication protocol defines the information content and the format used for
transmission in serial communication, which include host polling (or broadcast) format; host encoding
method includes function code requiring action, data transmission and error check. The response of
the slave also uses the same structure, including action confirmation, data return and error check. If
the slave fails while receiving information, or fails to complete the action requested by the host, it will
form a fault message as a response to the host.

1.1 Application method

The frequency converter is connected to the "single-master multi-slave" PC/PLC control network
with RS485 bus as the communication slave.

1.2 Bus structure

Topology structure

The single-master multi-slave system. Each communication device in the network has a unique
slave address, and one of the devices acts as a communication host (usually a PC host computer,
PLC, HMI, etc.), actively initiates communication, performs parameter reading or writing operations on
the slave. The other devices act as a communication slave and respond to the host's inquiry or
communication operation with the machine. Only one device can send data at the same time, while
other devices are in the receiving state.

The slave address is set from 1 to 247, and 0 is the broadcast communication address. The slave
address in the network must be unique.

Communication transmission method

Asynchronous serial and half-duplex transmission. In the process of serial asynchronous
communication, the data is sent in one frame at a time in the form of a message. The MODBUS-RTU
protocol stipulates that when no data idle time on the communication data line is greater than the 3.5
bytes transmission time, indicating the start of a communication frame.

Host transmit 1 Slave response 1 R Host transmit 2 Slave response 2
I:{)O([I]])O(l][DO(II[I;{)D([[I]}(}(]]]}JO(IH]g _ ﬂﬂﬂﬂﬂﬂﬂﬁﬂ:ﬂﬂﬂﬂ[ﬂ]ﬂﬂml_
|

Greater than Greater than
3.5 bytes 3.5 bytes
transmission transmission
time time

Data frame Data frame

The communication protocol built into the XFC500 series frequency converter is the Modbus-
RTU slave communication protocol, which can respond to the host's "query/command" or make
corresponding actions according to the host's "inquiry/command" and respond to the communication
data.
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The host computer can be a personal computer (PC), an industrial control device or a
programmable logic controller (PLC). The host can communicate with a slave separately and
broadcast information to all slaves. For the individual access "query/command" of the host, the
accessed slave needs to return a response frame; for the broadcast information sent by the host, the
slave does not need to feed back the response to the host.

2. Structure of communication data

The Modbus-RTU protocol communication data format of XFC500 series frequency converter is
as follows. The frequency converter only supports reading or writing of Word type parameters. The
corresponding communication read operation command is 0x03; the write operation command is
0x06, and byte or bit reading and writing operation is not supported.

Description of data frame field:

START Greater than 3.5 characters of transmission time.
ADR Communication address range: 1 ~ 247; O=broadcast address.

03: read slave’s parameters;

06: write slave’s parameters

Function code’s|The parameter address inside the frequency converter is expressed in
add H hexadecimal; it is divided into function code type and non-function code type (such

as running status parameter, running command, etc.) parameters, etc. See the

address definition for details.

During transmitting, the high byte goes first and the low byte follows after.

No. of function [For the number of function codes read in this frame, If it is 1, it means that one

CMD

Function code’s
add L

code H function code is read. During transmitting, the high byte goes first and the low byte
No. of function |follows thereafter.
code L This protocol can only rewrite one function code at a time, without this field.
Data H The data to be responsed, or the data to be written. During transmitting, the high
Data L byte goes first and the low byte follows thereafter.
RC CHK
¢ I—% Ch Detection value: CRC16 check value.
CRCgCHK During transmitting, the high byte goes first and the low byte follows after. For the
Low calculation method, please refer to the description of the CRC check in this section.
END 3.5 characters

>3.5 Byte 1 B(te 1Byte 2 B(te 2 i(ze 2 Btte

Master read

Target station Read Function code address Number of I
command frame Heel

command function code CRC check and H---L
address 04 i
4 . N S S . o —

e A ?
v

Calculate CRC Check = i s e — i m—

Idle (start of frame) Idle I

In theory, the host computer can read several consecutive function codes at a time (ie, n can be
up to 12), but be careful not to cross the last function code of this function code group, otherwise it will

reply the error. n
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>3.5 Byte 1Byte 1Byte 2 Byte 2(n) Byte 2 Byte
A 14 A

Target Read "
Stave read Idle (start of frame) station command Databyte | Function code address| oo check and L—H I Idle
command frame H-—L
.address 0x03 1
e —— —— — T —— —
Calculate CRC Check == mmm s mmm s m— s— —
>3.5 Byte 1 Byt_e 1Byte 2 Bylg 2 Byte 2 Byte
——— — I ———
Master write Target Read Function code Function code
command frame Idle (start of frame) station command address parameters CRC check and L—H I Idle
address 0x06 HeL Hee-L |
— — — — —— ce I — — —
Koy S ?
Calculate CRC check = mmm e mmm s s o —
>3.5Byte 1Byte 1Byte 2 Byte 2 Byte 2 Byte
Slave write Target Read _Function code Function code I
response frame Idle (start of frame) station command address parameters CRC check and L-—-H I Idle I
address 0x06 H---L H—-L 1
—— e —— ——
~ v - T

Calculate CRC check s wmmr s mmm s s a—
The slave writes the response frame. If the slave detects a communication frame error, or the

read/write is unsuccessful due to other reasons, it will reply the error frame.
>3.5 Byte 1 Byte 1Byte 1Byte 2 Byte

A

P Ry v —_—
Sl d Target
N afor frame. - Idle (start of frame) station | Ox83 Erorype [ ORC checkand e |
address
. A :
vt
Calculate CRC check [r—— Error type:
01: Command code error
02: Address error
03: Data error
>3.5Byte 1Byte 1Byte 2 Byte 2Byte 04:Command cannot be processed
' Targer L]
Master write arge
command frame Idle (start of frame) station 0x83 Error type CRe fheﬁk ad | e |
| ——————— address |
i 5
Calculate CRC check o
CRC method:

The CRC (Cyclical Redundancy Check) uses the RTU frame format, and the message includes
an error detection field based on the CRC method. The CRC field detects the contents of the entire
message. The CRC field has two bytes and contains a 16-bit binary value. It is calculated by the

n transmission device and added to the message. The receiving device recalculates the CRC of the
received message and compares it with the value in the received CRC field. If the two CRC values
are not equal, it indicates that the transmission has an error.
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The CRC is first stored in OXFFFF and then a procedure is called to process the consecutive 8-bit
bytes in the message with the values in the current register. Only the 8Bit data in each character is
valid for the CRC, and the start and stop bits as well as the parity bit are invalid.

During the generation process of CRC, each 8-bit character is individually exclusive OR (XOR) to
the register contents, and the result moves to the least significant bit direction, and the most significant
bit is padded with 0. The LSB is extracted and detected. If the LSB is 1, the register is individually
exclusive OR (XOR) to the preset value. If the LSB is 0, it is not performed. The entire process is
repeated 8 times. After the last bit (bit 8) is completed, the next 8-bit character is individually exclusive
OR (XOR) to the current value of the register. The value in the final register is the CRC value after all
bytes in the message have been executed. When the CRC is added to the message, the low byte is
added first, then the high byte. The CRC simple function is as follows:

unsigned int crc _ chk _ value (unsigned char *data _ value, unsigned char length)

{
Inti;
while (length--)
{
crc value™=*data_ value++;
for (i =0 ; i<8;i++)
{
if (crc _ value&0x0001)
{
crc value= ( crc value>>1
A0xa001;
}
Else
{
crc _ value=crc value>>1 ;
}
}
}
return (crc _ value) ;
}

Address definition of communication parameters:

Read and write function code parameters (some function codes cannot be changed, only for
manufacturers to use or monitor use.

3. Protocol format

3.1 Message format

As shown in Figure 1, a standard MODBUS message includes a start tag, an RTU message
(Remote Terminal Unit), and an end tag.
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The RTU message includes an address code, a PDU (Protocol Data Unit), and a CRC (low byte
goes first, and the high byte follows thereafter. PDU includes the function code and the data part
(mainly including the register address, the number of registers and the contents of the registers, etc.,
the detailed definition of each function code is different).

e RTU message —>
% PDU »
Function
Start Address code Data CRC End
23.5 Byte 8 bit 8 bit N * 8 bit 2* 8 bit 23.5 Byte
— . =

Register address | Number of register Content of register

2 * 8 bit 2 * 8 bit 2*number of register*8 bit

Fig. 1 Diagram of RTU message frame

3.2 Address code
Purpose Address range
Slave 1~249
Broadcast 0

4. Specification chart of function code's parameter address

Arule is represented by a function code’s set number and a label as a parameter address.

High byte: 00 ~ OF. 40 ~ 4F

Low byte: 00 ~ FF

For example, if you want to access the function code C0-12, the access address of the function
code is represented as 0xF20C;

Note:

Group d: Read only, no parameters can be changed.

Some parameters cannot be changed while the frequency converter is running; some
parameters cannot be changed regardless of the state of the frequency converter;

To change the function code parameters, attention should be paid to the range, unit, and
related description of the parameters.

. Communication access | Modify function code’s add in RAM
Group No. of function code e
address for communication

Group b0 ~ b1 0xF000 ~ OxF1FF 0x0000 ~ Ox01FF
Group CO ~ C6 0xF200 ~ OxF8FF 0x0200 ~ Ox08FF
Group FO ~ F6 0xF900 ~ OXFFFF 0x0900 ~ OxOFFF

Group F7 0x1F00 ~ Ox1FFF 0x0F00 ~ 0XOFFF

Group F8 0xA000 ~ OxAOFF 0x4000 ~ Ox40FF
Group PO ~ P1 0xA100 ~ OxA2FF 0x4100 ~ Ox42FF
Group A0 ~ A2 0xA300 ~ OxA5FF 0x4300 ~ Ox45FF
Group U0 ~ U1 0xAB00 ~ OXA7FF 0x4600 ~ Ox47FF

Group dO 0x7000 ~ 0x70FF

202

XFC500 Series Technical Manual




A Communication protocol

Note that since the EEPROM is frequently stored, the lifetime of the EEPROM will be reduced.
Therefore, some function codes do not need to be stored in the communication mode, and it is only
necessary to change the value in the RAM. If it is a parameter of group b, group C, and group FO ~
F7, to realize this function, it can be realized by changing the upper bit F of the function code address
to 0. If the parameters are P, A, and U, to implement this function, simply change the high bit A of the
function code address to 4.

The corresponding function code address is expressed as follows:

high byte: 00 ~ OF, 40 ~ 4F;

low byte: 00 ~ FF.

For example: function code C0-12 is not stored in EEPROM, and the address represented as
0x020C:

The function code F0-05 is not stored in the EEPROM, address is represented as 0x0905:

This address indicates that it is only for writing. When reading, it is an invalid address.

For all parameters, this function can also be implemented using command code 07H.

Stop/Run parameters:

Parameter Description of parameters Parameter Description of parameters
address address
*Comm set value (decimal system ’

1000H _1000f1000 4 ) 1010H PID setting
1001H Running frequency 1011H PID feedback
1002H Bus voltage 1012H PLC steps
1003H Output voltage 1013H Input pulse freq., Unit:0.01kHz
1004H Output current 1014H Feedback speed, Unit: 0.1Hz
1005H Output power 1015H Remaining runtime
1006H Output torque 1016H Al1 voltage before correction
1007H Running speed 1017H Al2 voltage before correction
1008H Dl input symbol 1018H Al3 voltage before correction
1009H DO output symbol 1019H Linear speed
100AH A1 voltage 101AH Current power-on time
100BH A2 voltage 101BH Current runtime
100CH A3 voltage 101CH Input pulse freq., unit:1Hz
100DH Count value input 101DH communication set
100EH Length value input 101EH
100FH Load speed 101FH Main freq. X display

- 1020H Aux freq. X display

Note: The communication set value is a percentage of the relative value, 10000 corresponds to
100.00%, and -10000 corresponds to -100.00%. For the frequency dimension data, this percentage is
the percentage of the relative maximum frequency (F0-07); for the data of the torque pull, the
percentage is the upper limit number setting of C1-48, C2-48 (torque, respectively corresponding to
the first and the second motors).

Control command input to frequency converter: (write only)
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Command
character add

Command function

2000H

0001: FWD run
0002: REV run

0004: REV jogging
0005: Free stop

0003: FEW jogging

0006: Decel stop
0007: Fault reset

Read the status of frequency converter: (read only)

Bit3: Relay 2 output control

status Function of status characters
character add
3000H 0001: FWD run |0002: REV run 0003: Stop
Digital output terminal control: (write only)
Command L
character add Description of command
Bit0: DO1 I
B::?_ D83 Zﬁtpﬁt ﬁgm Bit4: On-off output control |Bit7: VDO3
2001H Bit2: Relay 1 :))ut Ut control Bit5: VDO1 Bit8: VDO4
-neay | owp Bit6: VDO2 Bit9: VDO5

Analog output AO1 control: (write only)

Command Description of command
character add P
2002H 0 ~ 7FFF represents 0% ~ 100%

Analog output AO2 control: (write only)

Command Description of command
character add
2003H 0 ~ 7FFF represents 0% ~ 100%
Pulse output control: (write only)
ch(; ‘:;:::r; d Description of command
2004H 0 ~ 7FFF represents 0% ~ 100%

Description of frequency converter's fault

Fault address

Fault information

0000:
0002:
0003:
0004:

No fault

Accel overcurrent
Decel overcurrent
Constant-speed ove

rcurrent

000B: Motor overload
000C: Input phase loss
000D: Output phase loss
000E: Module overheat

8000H 0005: Accel overvoltage 000F: External fault
0006: Decel overvoltage 0010: Communication abnormal
0007: Constant-speed overvoltage 0011: Contactor abnormal
0008: Buffer resistor overload 0012: Current detection failure
0009: Undervoltage 0013: Motor tuning failure
000A: Frequency converter overload
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Fault address Fault information

0014: Encoder/PG card failure 0028: Fast current limit overtime

0015: Parameter read abnormal 0029: Motor switching failure in running
0016: Hardware failure of freq. converter |002A: Speed bias too large

0017: Motor ground short circuit 002B: Motor speed overrun

001A: Runtime reach 002D: Motor over temperature

001B: User-defined fault 1 005A: Encoder’s line number setting
001C: User-defined fault 2 error

001D: Power-on time reach 005B: Encoder disconnected

001E: Load drop 005C: Initial position error

001F: PID feedback lost during running |005E: Speed feedback error
Description of communication parameters

8000H

Function code Item Setting range Factory default
Ones place: MODBUS

: 300BPS

: 600BPS

: 1200BPS

1 2400BPS

1 4800BPS

9600BPS

: 19200BPS

: 38400BPS

: 57600BPS

: 115200BPS

Tens place: Profibus-DP
0: 9.6 kbps

F7-00 Comm. baud rate |1: 19.2kbps 005
2: 45.45kbps

3: 93.75kbps

4: 187.5kbps

5: 500kbps

6: 1.5Mbps

7:3Mbps

8: 6Mbps

9: 12Mbps

Hundreds place: CANopen
0: 125kbps

1: 250kbps

2: 500kbps

3: 1Mbps

© o N Or®N = O

This parameter is used to set the data transmission rate between the host computer and the
frequency converter. Note that the baud rate set by the host computer and the frequency converter
must be the same. Otherwise, communication cannot be performed. The higher the baud rate, the n
faster the communication speed.
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Function code Item Setting range Factory default
0: No check (8-N-2)

1: Even parity check (8-E-2)
F7-01 Data format 2: Odd parity check (8-0-2) 0
3: No check (8-N-1) MODBUS
effective

The data format set by the host computer and the frequency converter must be the same.
Otherwise, the communication cannot be performed.

Function code Item Setting range Factory default

. 1~ 249
F7-02 Machine address 0 is broadcast address 1

When the local address is set to 0, it is the broadcast address, and the host computer's broadcast
function is then realized. The local address is unique (except for the broadcast address), which is the
basis for the point-to-point communication between the host computer and the frequency converter.

Function code Item Setting range Factory default
F7-03 Response delay Oms ~ 20ms 2ms
Response delay: it refers to the interval between the end of the frequency converter's data

reception and the transmission of data to the host computer. If the response delay is less than the
system processing time, the response delay is based on the system processing time. If the response
delay is longer than the system processing time, the system waits and sends data until the response
delay time expires before the system processes the data.

Function code Item Setting range Factory default
0.0 (Ineffective)
0.1s ~ 60.0s

When the function code is set to 0.0s, the communication overtime parameter is invalid.

F7-04 Comm. timeout 0.0s

When the function code is set to a valid value, if the interval between one communication and the
next communication exceeds the communication overtime, the system will report a communication
failure error (Err16). Normally, it is set to be invalid. If you set this parameter in a continuous
communication system, you can monitor the communication status.

Function code Item Setting range Factory default
Ones place: MODBUS
0: Non-standard MODBUS protocol
1: Standard MODBUS protocol
Data transmission format |Tens place: Profibus-DP

selection 0: PPO1 format
1: PPO2 format
2: PPO3 format
3: PPOS5 format
F7-05=1: Select standard Modbus protocol.

F7-05 30

F7-05=0: In reading commands, the slave returns one byte more than the standard Modbus

n protocol.

Function code Item Setting range Factory default
Comm. read current  [0: 0.01A
F7-06 resolution 1:0.1A 0

It is used to determine the output unit of current value while communication reading output current.
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Notes for European standards

C€

Fig. 2 CE Mark

“CE Mark” is a mark indicating that the product meets safety and environmental standards when
conducting commercial trade (production, import, and sale) in the Europe.

European standards include mechanical product standards (mechanical directives), electrical
product standards (low voltage directives), and electronic interference standards (EMC directives).

Commercial trade (production, import and sale) in the Europe must be marked with CE.

The frequency converter complies with the low voltage directive and the EMC directive and is
marked with the CE mark. The machinery and equipment in which the frequency converter is installed
must also be CE marked.

When attaching the CE mark to a product with a frequency converter, the responsibility shall be
borne by the customer of the final assembled product. Please confirm by the customer whether the
machinery and equipment of the final product meet the European standard.

The conditions of meeting the low voltage directive

The frequency converter was tested in accordance with IEC61800-5-1 and confirmed to comply
with the low voltage directive.

In order to make the machine and device equipped with this frequency converter comply with the
low voltage directive, the following conditions must be met.

Place of installation

When installing the frequency converter, the overvoltage classification 3 and the pollution degree
below 2 specified in IEC664 must be met.

Fuse connection at input side (primary side)

To prevent an accident due to a short circuit, be sure to connect the fuse to the input side.

For the input current and output current of the frequency converter, refer to the specifications in
Section 2.13.

Do not power on or operate the machine immediately when the fuse blows or the wiring breaker
trips. Please check the cable wiring and the selection of the peripheral machine to find out the cause
of the problem. If you are unsure of the cause, please contact us and do not connect the power supply
or operate the machine without authorization.

Conditions for meeting the CE standard when DC power is input

In order to meet the CE standard when DC power is input, a fuse is required. Refer to the figure
below for details.

When connecting multiple frequency converters, connect the fuses to each frequency converter E
separately. Also, when one fuse blows, replace all fuses.
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For the selection of fuses, please refer to Table 4-2.
Fuse

e
vo—I M

DC power

Frequency
converter

Vo—o M
Fuse
w
Frequency [
converter

Fig.3 Example of DC power input

In compliance with EMC directive

Electromagnetic Compatibility (EMC) refers to the ability of electrical and electronic equipment to
work properly in an electromagnetic interference environment, and does not release electromagnetic
interference to other local equipment or systems, so as not to affect the stability of other equipment.
Therefore, EMC includes two requirements: on the one hand, the electromagnetic interference
generated by the equipment in the normal operation process cannot exceed a certain limit; on the
other hand, it means that the electrical and electronic equipment has a certain ability to work properly
against the electromagnetic interference existing in the environment, that is, the electromagnetic
sensitivity.

First environment: The first environment includes civil facilities. It also includes direct connection
with low-voltage power grid facilities of civilian buildings without intermediate transformers.

Second Environment: The second environment includes facilities other than those directly
connected to a low voltage power grid for residential building.

Equipment of Class C1: The rated voltage of the electric drive system is less than 1000V and is
used in the first environment.

Equipment of Class C2: The rated voltage of the electric drive system is less than 1000V. It
cannot be a plug-in device or a portable device. It can only be installed and debugged by
professionals in the first environment.

Equipment of Class C3: The rated voltage of the electric drive system is less than 1000V, suitable
for the second environment, not for the first environment.

Equipment of Class C4: The rated voltage of the electric drive system is not less than 1000V, or
the rated current is not less than 400 A, or it is suitable for complex systems in the second
environment.

The XFC550 series frequency converters comply with the European EMC directive and are
suitable for the second environment.

Cable requirements and wiring

1. In order to meet the requirements of the CE mark and EMC, a shielded cable must be used.
The shielded cable is divided into three phase-conductor shielded cables and four phase-conductor

n shielded cables. If the conductive properties of the shield are not meet the requirements, add a
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separate PE wire, or use a shielded cable with four phase conductors, one of which is a PE wire. In
order to effectively suppress the emission and conduction of radio frequency interference, the
shielding layer of the shielding wire is composed of a coaxial copper braid. In order to increase the
shielding effectiveness and electrical conductivity, the shielding layer's weaving density should be
greater than 90%.

2. The motor cable and its PE shielded conductor (twisted shield) should be as short as possible
to reduce electromagnetic emissions and stray currents and capacitive currents outside the cable. The
lengths of the motor cable is too long, an output filter or reactor is required.

3. It is recommended to use shielded cables for all control cables.

4. The motor cable must be kept away from other cables. The motor cables of several frequency
converters can be wiring side by side.

5. It is recommended to lay the motor cable, input power cable and control cable in different
trunkings. In order to avoid electromagnetic interference caused by rapid changes in the output
voltage of the frequency converter, the long-distance motor cable laying in parallel with other cables
should be avoided.

6. When the control cable must pass through the power cable, ensure that the angle between the
two cables is as close as possible to 90 degrees. Do not let other cables go through the frequency
converter.

7. The power input and output lines and weak signal lines (such as control lines) of the frequency
converter should not be paralleled as much as possible.

8. The cable ducts must be well connected and well grounded.

9. Aluminum trunking can be used to improve the connection of equipotential filter, frequency
converter and motor. It should be well overlapped with the system (mechanical or device). Spray
protection should be done in the installed part, and the conductive metal should be fully contacted.

Leakage current suppression

Since the output of the frequency converter is high-speed pulse voltage, which will produce high-
frequency leakage current. The leakage current generated by each frequency converter will be greater
than 100mA. Therefore, the rated operating current of the leakage protection circuit breaker should be
more than 100mA. The frequency converter can generate DC leakage current in the protective
conductor, and a time-delay leakage protection circuit breaker must be used. If multiple frequency
converters are to be installed, each frequency converter should be provided with a leakage protection
circuit breaker.

Factors affecting leakage current are as follows:

1. The capacity of frequency converter;

2. Carrier frequency;

3. Type and length of motor cable;

4. EMI filter.

When the leakage current generated by the frequency converter causes the leakage protection
circuit breaker to operate, the following shall be done:

1. Improve the rated operating current of the leakage protection circuit breaker;

2. Replace leakage protection circuit breaker to B type with time delay and high frequency

suppression; E

3. Reduce the carrier frequency;
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4. Shorten the length of the output drive cable ;

5. Install the leakage suppression device;

The frequency converter has been tested in accordance with the European standard EN61800-3:
2004 to confirm that it complies with the EMC Directive.

Among them, the EMI filter, please refer to the table below for specific selection.

Table 1 Selection of EMI filter

Model XFC500 -3P4-5 EPCOS EMC filter model [ EMI filter's rated current | Quantity
1K50 B84143A0008R105 8 1
2K20 B84143A0008R105 8 1
4K00 B84143A0016R105 16 1
5K50 B84143A0016R105 16 1
7K50 B84143A0025R105 25 1
11K0 B84143A0025R105 25 1
15K0 B84143A0036R105 36 1
18K5 B84143A0050R105 50 1
22K0 B84143A0050R105 50 1
30K0 B84143A0066R105 66 1
37K0 B84143A0090R105 90 1
45K0 B84143A0090R105 90 1
55K0 B84143A0120R105 120 1
75K0 B84143A0150R105 150 1
90K0 B84143B0180S080 180 1
110K B84143B0250S080 250 1
132K B84143B0320S080 320 1
160K B84143B0320S080 320 1
185K B84143B0400S080 400 1
200K B84143B0400S080 400 1
220K B84143B0600S080 600 1
250K B84143B0600S080 600 1
280K B84143B0600S080 600 1
315K B84143B0600S080 600 1
355K B84143B1000S080 1000 1
400K B84143B1000S080 1000 1
450K B84143B1000S080 1000 1

Installation

1. Be sure to connect the EMI filter specified by the company to the input side.
2. The frequency converter and EMI filter must be mounted on the same metal plate.
3. Wiring between the frequency converter and the motor must use a mesh shielded cable or a

metal conduit.

4. Keep wiring as short as possible. Ground the shield on both the drive side and the motor side.

A- Frequency converter

B- Wiring between the frequency converter and
the motor should be as short as possible

C- Motor

D- Metal conduit

E- Ground wire should be as short as possible

Fig. 4 Installation method
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5. The shield grounding area should be as large as possible. It is recommended to use a metal
clip to fix the mesh shielded cable to the metal plate for grounding. A cable clamp is recommended.

A- Braided shield cable

Cm A B- Metal plate
U C- Cable clamp (conductive)

B

Fig. 5 Ground Area

6. Connect a DC reactor to minimize harmonic distortion. (Refer to Section 1 Selection of

Reactors)

Suggestions for sovling common EMC problems

The frequency converter is a device with strong interference. When there are problems in wiring
and grounding during use, interference may still occur. When there is interference with other devices,
the following methods can be used for improvement.

Table 2 Common EMC problems and troubleshooting

circuit breaker’s
switch triped

Interference Troubleshooting method
type
1. Reduce the carrier frequency;
2. Reduce the length of the drive cable;
3. Add the winding magnetic ring on the input drive cable (not the PE line);
Leakage 4. When it trips immediately after power on, it is necessary to disconnect the
protection ground capacitance of the input terminal; (disconnect the ground terminal of the

external or built-in filter, and the ground terminal of the input port to the ground Y
capacitor)

5. Operation or enable trips, it needs to add leakage current suppression at the
input terminal; (leakage current filter, safety capacitor + magnetic ring, magnetic
ring)

Interference
caused by
driver’s
operation

1. Connect the motor housing to the PE of the driver;
. Connect the PE of the driver to the PE of the power grid;
. Add magnetic ring to power input wire;
. Add a capacitor or a magnetic ring to the interfered signal port;
. Add additional common ground connections between devices;

Communication
interference

. Connect the PE end of the driver to the grid PE;

. Add magnetic ring to power input wire;

. Add a matching resistor to the communication line source and load terminal;

. Add the common ground wire externally to the communication line and
differential line;
6. Use a shielded cable as the communication cable and connect the cable shield
to the common grounding point;
7. Multi-node communication wiring needs to be daisy-chained, and the length of
the branch line is less than 30cm.

2
3
4
5
1. Connect the motor housing to the PE end of the driver;
2
3
4
5

10 interference

1. Enlarge the capacitance at the low-speed DI. A maximum of 0.11uF capacitance
is suggested.
2. Enlarge the capacitance at the Al. A maximum of 0.22 uF is suggested.
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