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Basic description
+ Thank you for purchasing Xinje VHS5 series frequency converter. Please read this product manual carefully
before carrying out relevant operation.
¢ The manual mainly provides users with relevant guidance and instructions for the correct use and
maintenance of the frequency converter. The manual involves the functions of the frequency converter
communication expansion card, usage, installation and maintenance, etc.

¢ The contents in the manual are only applicable to the inverter products of Xinje company.

Notice to users
This manual is suitable for the following users
¢ The installation personnel of frequency converter
+ Engineering and technical personnel (electrical engineer, electrical operator, etc.)
* The designer
Before the above personnel operate or debug the inverter, please carefully read the chapter of safety precautions in

this manual.

Statement of responsibility

® Although the contents of the manual have been carefully checked, errors are inevitable, and we can't
guarantee complete consistency.

® We will often check the contents of the manual and correct them in subsequent versions. We welcome your
valuable comments.

®  Please understand that the contents described in the manual are subject to change without notice.

Contact us

If you have any questions about the use of this product, please contact the agent and office purchasing the product,
or directly contact Xinje company.

®  Tel: 400-885-0136

Fax: 0510-85111290

Address: No.816, Jianzhu West Road, Binhu District, Wuxi City, Jiangsu Province, China

Code: 214072

Website: www.xinje.com
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1. Product confirmation

Thank you for using XINJE VHS / VH6 series frequency converter and selecting EtherCAT expansion card.

Please confirm the following when receiving the product:

®  Check whether the Ethercat expansion card is damaged.
®  Confirm whether the received card is correct through the label on the board, refer to Figl.
® Confirm whether the package is complete. Refer to Table 1.
® Ifthe card is damaged, the model is wrong, or there are omissions in the package, please contact the supplier
or salesman immediately.
® Please download the XML file of this card on the website:www.xinje.com, file name: VHX-CC100.xml.
Fig. 1 Nameplate label location
Table 1 Package
Model Content Photo Quantity
Communication 1
card
VHS5-CC100
Screw and 1
bracket
VH6-CC100 Communication |
card




2. Summary

This manual provides functional specifications, installation, basic operation and settings, as well as a brief
introduction to the contents of EtherCAT protocol. To ensure the correct installation and operation of this product,
please carefully read this manual and the communication protocol of the frequency converter before using this
communication card.

This manual is only used as the VHX-CC100 operation guide and related instructions. The details of EtherCAT
protocol are not introduced here. If readers want to know more about EtherCAT protocol, please refer to relevant
professional articles or books.

This EtherCAT communication card supports two kinds of reading and writing process quantities, one is through

PDO, and the other is through SDO to read and write the object dictionary defined by the manufacturer.

3. Product characteristics

B Supported functions
Support EtherCAT COE 402 protocol
B Supported services

®  Support PDO
®  Support SDO
®  Support the object dictionary defined by the manufacture
® Support SDO to read and write the function code of VFD

B Supported EtherCAT Synchronization cycle

Item Supported specifications
250us
o Ims
Synchronization cycle s
4ms

B SDO/PDO data description

SDO(Service Data Object) is used to transmit aperiodic communication data. The master station reads and writes
data in the object dictionary , and can set the objects and monitor various states of the slave station. The response
to the read / write action to the SDO takes time. Objects refreshed with PDO should not be refreshed with SDO,
but overwritten with the value of PDO.

PDO(Process Data Object) is used to transmit periodic communication data.
The data in PDO area can realize the real-time change of VFD data by the master station and the real-time reading
of periodic data interaction.

The communication address of the data is directly configured by the VFD. It mainly includes the following
contents:




Master station send PDO data(RxPDO 0x1600)

Fixed RxPDO Variable RxPDO
. Functional
vl target Modes of Target position
Controlword i . Target torque parameters of VFD
velocity operation 607Ah .
6040h 6071h can be changed in
6042h 6060h (reserved) )
real time
VED corresponding PDO data(TxPDO 0x1a00)
Fixed TxPDO Variable TxPDO
. Mode of | Torque . Profile speed . .
Velocity . Position Error Operation Functional
Statusword operation | actual of VFD
feedback | . feedback . code speed parameters of VFD
6041 h display value planning . .
606C h 6064 h 603Fh 6044h realtime reading
6061 h | 6077 h 6043 h
TxPDO1 |TxPDO2 | TxPDO3 | TxPDO4|TxPDO5| TxPDO6 |TxPDO7| TxPDOS8 |TxPDO9~TxPDO12

Note: RxPDO and TxPDO can be configured with 12 at most. RxPDO cannot be added. 8 TxPDOs can be fixed
and 4 TxPDOs can be added.

4. Communication card components
4.1 VH5-CC100 communication card components & indicator description

Pin connector

T

ouUT
N
2
o
Nylon strut Indicator hight

The expansion card has three LED lights, as shown in the figure .
The status indicators in the figure are error indicator, operation indicator and VFD communication status indicator

from left to right. The descriptions are as follows:

Type

Status

Description

Normally OFF

No error

OFF 0.2s  ON 0.2s flashing

Pre-OP fault status

Error indicator

OFF 1s ON l1s flashing Safe-OP fault status
Normally ON OP fault status
Normally OFF Init status
OFF 0.2s  ON 0.2s flashing | Pre-OP status

Operation indicator

OFF 1Is ON 1s flashing Safe-OP status
Normally ON OP status
VFD communication status Normally OFF The expansion card is disconnected from the




indicator

frequency converter

1Hz flashing

The connection between the expansion card

and the frequency converter is normal

Normally ON

The expansion card is establishing connection

with the frequency converter

4.2 VH6-CC100communication card components & indicator description

o _Lﬂ

The status indicators in the figure are VFD communication status indicator , operation indicator and the error

indicator from top to bottom. The descriptions are as follows:

Type Status Description

The expansion card is disconnected from the

Normally OFF
frequency converter

VFD communication status The connection between the expansion card and
o 1Hz flashing )
indicator the frequency converter is normal

The expansion card is establishing connection

Normally ON )
with the frequency converter

Normally OFF Init status

OFF 0.2s  ON 0.2s flashing | Pre-OP status
Operation indicator
OFF 1Is ON 1s flashing Safe-OP status
Normally ON OP status
Normally OFF No error
o OFF 0.2s  ON 0.2s flashing | Pre-OP fault status
Error indicator
OFF 1Is ON 1s flashing Safe-OP fault status
Normally ON OP fault status




5. Installation

5.1 Install VH5-CC100 communication card

1. Disconnect all power inputs of frequency converters to ensure that the internal voltage of the frequency
converter is safe.

2. Disassemble the frequency converter cover plate and find the control board.

3. Install the hexagon stud at the corresponding position of the board, and tighten the M3 single head hexagon

stud on the drive plate. As shown in the following figure:

4. Align the communication card pin with the expansion card slot of the control board and insert it firmly.
5. Tighten M3 screws.

6. Install the frequency converter cover plate.

7. Connect and fix the communication line.

Note: Hot plugging is prohibited.

VH3-CC100
communication card

SRRt

P—

=
| [m M3 single head hexagon stud

\




5.2 Install VH6-CC100 communication card

1. Disconnect all power inputs of VFD to ensure that the internal voltage of the frequency converter is safe.
2. Remove the C card cover plate of the VFD.

3. Align the communication card pin with the control board expansion card slot and insert it firmly.

4. Tighten M3 screws.

5. Connect and fix the communication line.

Note: Hot plugging is prohibited.
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6. CoE Object dictionary

6.1 Object dictionary area assignment

CiA402 Object dictionary

VHX-CC100 object dictionary

Index

Content

Index

Content

0000h~0FFFh

Data type area

0000h~0FFFh

Data type area

1000h~1FFFh

COE communication area

1000h~1C33h

DS301 object dictionary (CANopen protocol

communication area)

2000h~4FFFh

Factory parameter display

and setting area

2000h~4FFFh

VFD Internal parameter area

mapping

(manufacturer defined area)

5000h~5FFFh

Independent Protocol area

5000h~5200h

Independent motion control (manufacturer

defined area)

Device CiA402 protocol 6000h~6502h CiA402object(Driver profile area)
6000h~9FFFh

area 7000h~9FFFh Reserved
AO00~FFFFh | Reserved AO00Oh~FFFFh | Reserved

The object dictionary of EtherCAT bus is all in the device description file, i.e. XML file. The XML file of VHS5
and VH6 EtherCAT expansion card is: VHX-CC100.xml.

6.2 COE communication area

Index Sub-index Name Data type Access
1000h - Device type UINT32 RO
1001h - Error register UINTS RO
1008h - Manufacture device name STRING -
1009h - Manufacture hardware version STRING -
100Ah - Manufacture software version STRING -

- Identity object - -
00 Number of entries UINTS RO
1018k 01 Vendor ID UINT32 RO
02 Product code UINT32 RO
03 Revision number UINT32 RO
04 Serial number UINT32 RO
- Receive PDO mapping 1 - -
00 Number of entries UINTS RW
01 Ist receive PDO mapped UINT32 RW
02 2nd receive PDO mapped UINT32 RW
1600h 03 3rd receive PDO mapped UINT32 RW
04 4th receive PDO mapped UINT32 RW
11 11th receive PDO mapped UINT32 RW
12 12th receive PDO mapped UINT32 RW
- Receive PDO mapping 2 - -
1601h 00 Number of entries UINT8 RW
01 Ist receive PDO mapped UINT32 RW
02 2nd receive PDO mapped UINT32 RW
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Index Sub-index Name Data type Access
03 3rd receive PDO mapped UINT32 RW
04 4th receive PDO mapped UINT32 RW
11 11th receive PDO mapped UINT32 RW
12 12th receive PDO mapped UINT32 RW
- Receive PDO mapping 3 - -
00 Number of entries UINTS RW
01 Ist receive PDO mapped UINT32 RW
02 2nd receive PDO mapped UINT32 RW
1602h 03 3rd receive PDO mapped UINT32 RW
04 4th receive PDO mapped UINT32 RW
11 11th receive PDO mapped UINT32 RW
12 12th receive PDO mapped UINT32 RW
- Receive PDO mapping 4 - -
00 Number of entries UINTS RW
01 1st receive PDO mapped UINT32 RW
02 2nd receive PDO mapped UINT32 RW
1603h 03 3rd receive PDO mapped UINT32 RW
04 4th receive PDO mapped UINT32 RW
11 11th receive PDO mapped UINT32 RW
12 12th receive PDO mapped UINT32 RW
- Transmit PDO mapping 1 - -
00 Number of entries UINTS RW
01 1st transmit PDO mapped UINT32 RW
02 2nd transmit PDO mapped UINT32 RW
1A00h 03 3rd transmit PDO mapped UINT32 RW
04 4th transmit PDO mapped UINT32 RW
11 11th transmit PDO mapped UINT32 RW
12 12th transmit PDO mapped UINT32 RW
- Transmit PDO mapping 2 - -
00 Number of entries UINTS RW
01 Ist transmit PDO mapped UINT32 RW
02 2nd transmit PDO mapped UINT32 RW
1A01h 03 3rd transmit PDO mapped UINT32 RW
04 4th transmit PDO mapped UINT32 RW
11 11th transmit PDO mapped UINT32 RW
12 12th transmit PDO mapped UINT32 RW
- Transmit PDO mapping 3 - -
00 Number of entries UINTS RW
01 Ist transmit PDO mapped UINT32 RW
1A02h 02 2nd transmit PDO mapped UINT32 RW
03 3rd transmit PDO mapped UINT32 RW
04 4th transmit PDO mapped UINT32 RW

12




Index Sub-index Name Data type Access
11 11th transmit PDO mapped UINT32 RW
12 12th transmit PDO mapped UINT32 RW
- Transmit PDO mapping 4 - -
00 Number of entries UINTS RW
01 Ist transmit PDO mapped UINT32 RW
02 2nd transmit PDO mapped UINT32 RW
1A03h 03 3rd transmit PDO mapped UINT32 RW
04 4th transmit PDO mapped UINT32 RW
11 11th transmit PDO mapped UINT32 RW
12 12th transmit PDO mapped UINT32 RW
- Sync manager communication type - -
01 Communication type sync manager 0 UINTS RO
1C00h 02 Communication type sync manager 1 UINTS RO
03 Communication type sync manager 2 UINTS RO
04 Communication type sync manager 3 UINTS RO
- Sync manager channel 2 - -
00 Number of assigned PDOs UINTS RW
1C12h 01 PDO mapping object index of assigned RxPDO1 UINT16 RW
02 PDO mapping object index of assigned RxPDO2 UINT16 RW
03 PDO mapping object index of assigned RxPDO3 UINT16 RW
04 PDO mapping object index of assigned RxPDO4 UINT16 RW
- Sync manager channel 3 - -
00 Number of assigned PDOs UINTS RW
1C13h 01 PDO mapping object index of assigned TxPDO1 UINT16 RW
02 PDO mapping object index of assigned TxPDO2 UINT16 RW
03 PDO mapping object index of assigned TxPDO3 UINT16 RW
04 PDO mapping object index of assigned TxPDO4 UINT16 RW
- SM output parameter - -
00 Number of sub-objects UINTS RO
01 Synchronization Type UINT16 RW
02 Cycle time UINT32 RO
03 Shift time UINT32 RW
04 Sync modes supported UINT16 RO
1C32h 05 Minimum cycle time UINT32 RO
06 Calc and copy Time UINT32 RO
08 Get cycle time UINT16 RW
09 Delay time UINT32 RO
10 Sync0 cycle time UINT32 RW
11 SM-Event Missed UINT16 RO
12 Cycle time too small UINT16 RO
32 Sync error UINTS RO
- SM input parameter - -
00 Number of sub-objects UINTS RO
1C33h 01 Sync m‘ode UINT16 RW
02 Cycle time UINT32 RO
04 Sync modes supported UINT16 RO
05 Minimum cycle time UINT32 RO

13




Index Sub-index Name Data type Access
06 Calc and copy Time UINT32 RO
08 Get cycle time UINT16 RW
09 Delay time UINT32 RO
10 Sync0 cycle time UINT32 RW
11 SM-Event Missed UINT16 RO
12 Cycle time too small UINT16 RO
32 Sync error UINT8 RO

Note: Items marked with "-" in the table indicate that there are no related attributes in the object dictionary.

6.3 VFD Internal parameter mapping area (manufacturer defined area)

The object dictionary in the user-defined area of the manufacturer corresponds to the panel parameters of VFD
one by one. Only Group U parameters of the object dictionary in this area can be TPDO mapped and can be read

by PDO. Other object dictionaries can only be operated based on SDO.

Index Sub-index Parameter Index Sub-index Parameter
2000h 00 P0-00 2900h 00 P9-00
2001h 00 P0-01 2901h 00 P9-01
2002h 00 P0-02 0902h 00 P9-02
2003h 00 P0-03 2903h 00 P9-03
201Ah 00 P0-26 291Eh 00 P9-30
2100h 00 P1-00 2A00h 00 PA-00
2101h 00 P1-01 2A01h 00 PA-01
2102h 00 P1-02 2A02h 00 PA-02
2103h 00 P1-03 2A03h 00 PA-03
2123h 00 P1-35 2A1Dh 00 PA-29
2200h 00 P2-00 2B00h 00 PB-00
2201h 00 P2-01 2B01h 00 PB-01
2202h 00 P2-02 2B02h 00 PB-02
2203h 00 P2-03 2B03h 00 PB-03
2246h 00 P2-70 2B33h 00 PB-51
2300h 00 P3-00 2C00h 00 PC-00
2301h 00 P3-01 2C01h 00 PC-01
2302h 00 P3-02 2C02h 00 PC-02
2303h 00 P3-03 2C03h 00 PC-03
2317 00 P3-23 2C46 00 PC-70
2400 00 P4-00 2F00h 00 PF -00
2401 00 P4-01 2F01h 00 PF -01
2402 00 P4-02 2F02h 00 PF -02
2403h 00 P4-03 2F03h 00 PF -03
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Index Sub-index Parameter Index Sub-index Parameter
241B 00 P4-27 2F08h 00 PF -08
2500h 00 P5-00 3000h 00 A0-00
2501h 00 P5-01 3001h 00 A0-01
2502h 00 P5-02 3002h 00 A0-02
2503h 00 P5-03 3003h 00 A0-03
2532 00 P5-50 3009 00 A0-09
2600h 00 P6-00 3100h 00 A1-00
2601h 00 P6-01 3101h 00 A1-01
2602h 00 P6-02 3102h 00 A1-02
2603h 00 P6-03 3103h 00 A1-03
2617h 00 P6-23 3115h 00 Al-21
2700h 00 P7-00 3200h 00 A2-00
2701h 00 P7-01 3201h 00 A2-01
2702h 00 P7-02 3202h 00 A2-02
2703h 00 P7-03 3203h 00 A2-03
2750h 00 P7-80 3240h 00 A2-64
2800h 00 P8-00 4000h 00 U0-00
2801h 00 P8-01 4001h 00 U0-01
2802h 00 P8-02 4002h 00 U0-02
2803h 00 P8-03 4003h 00 U0-03
2818h 00 P8-24 404Bh 00 U0-75
6.4 Independent Protocol
Index | Sub-index | Object Type Name Data Type | Access PDO
5000 - VAR Command UINT16 RW YES
5010 - VAR Target speed UINT16 RW YES
5100 - VAR Status UINT16 RO YES
5110 - VAR Output frequency UINT16 RO YES
- RECORD Communicate state - - -
01 VAR Number of frame lost UINTI16 RO NO
5200 02 VAR Number of CRC errors UINTI16 RO NO
03 VAR Number of rejects UINT16 RO NO
04 VAR Newest error cause UINT16 RO NO
05 VAR Newest error index UINT16 RO NO
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06 VAR Cycle time UINT16 RO NO
5401 - VAR AOl UINT16 RW YES
5402 - VAR AO2 UINTI16 RW YES
5501 - VAR DOl UINT16 RW YES

Note: the 5200hex is used to observe the communication status between the expansion card and the frequency

converter and does not participate in the actual control.

6.5 CiA402 object(Driver profile area)

Index | Sub-index | Object Type Name Data Type | Access PDO
603F - VAR Error code UINT16 RO YES
6040 - VAR Control word UINT16 RW YES
6041 - VAR Status word UINT16 RO YES
6042 - VAR vl target velocity(0.01%) INT16 RW YES
6043 - VAR vl target demand INT16 RO YES
6044 - VAR vl target actual value INT16 RO YES

- RECORD vl velocity acceleration
6046 01 VAR Lower limit frequency UINT32 RW NO
02 VAR Upper limit frequency UINT32 RW NO

- RECORD vl velocity acceleration
6048 01 VAT Maximum output frequency UINT32 RO NO
02 VAR Acceleration time UINT16 RW NO

- RECORD vl velocity deceleration
6049 01 VAT Maximum output frequency UINT32 RO NO
02 VAR Deceleration time UINT16 RW NO
605B - VAR Shutdown option code UINT16 RW NO
605C - VAR Disable operation option code UINT16 RW NO
605E - VAR Fault reaction option code UINT16 RW NO
6060 - VAR Modes of operation INT8 RW NO
6061 - VAR Modes of operation display INTS RO NO
6064 - VAR Position actual value INT32 RO YES
606C - VAR Velocity actual value(reserved) INT32 RO YES
6071 - VAR Target torque INT16 RW YES
6077 - VAR Torque actual value INT16 RO YES
607A - VAR Target position(reserved) INT32 RW YES
6502 - VAR Supported drive modes UINT32 RO NO
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7. State control

7.1 VED status control

7.1.1 State machine
The operation state transition of VFD is shown in the figure below. Each box represents a state, and the serial

number 2-10,15 represents the state control command.
Power turned OFF or reset

Mot ready to switch on

‘ 1: After initialization is completed

: Switch an 15: Fault reset
: disabled ¢ Faull ;
E 7'y ]
Shutdown: 2 7: Disable Voltage :
' Ready to
switch on y i
Switch on: 3 '
6: Shutdown
14: Error :
; response
; , operation |
: Disable Voltage: 10 Siitphod an completed
Enable operation: 4 Fault '
' reaction active ‘
; 5: Disable
operation :
Ottt 8: Shut down 13: Error occurs
' enabled ’
9: Disable Voltage

Note: quick stop command is not supported. If the master station executes quick stop command, it will execute the

command of conversion 9 (free shutdown).
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7.1.2 Status description

Status Description
Not ready to switch on Power on the power supply and execute the initialization procedure
Switch on disabled Initialization end
Ready to switch on Waiting to enter the Switch On state, the motor is not excited
Switch on VFD is ready, main loop power supply is normal
Operation enabled VFD can be controlled and work normally
Fault reaction active Occur the error and the cause of the fault needs to be determined
Fault Fault status

7.1.3 Control command

The status is controlled by the bit of the control command (Controlword 6040 h). The combined control table is as

follows.
Controlword
Command Bit7 Bit3 B1't2 Bitl Bl,t 0 PDS Transitions

Fault Enable Quick Enable | Switch

reset | Operation Stop Voltage On
Switch on 0 - 1 1 0 2,6,8
Switch on+ 0 0 1 { { 3
Enable operation
Disable voltage - 1 1 1 1 3,4 (Automatic

conversion)

Quick stop - - - 0 - 7,9,10
Disable operation - 0 1 1 1 5
Enable operation - 1 1 1 1 4
Fault reset 0->1 - - - - 15

7.1.4 Status

The bit combination of statusword (6041 hex) indicates the working status of the equipment, as shown in the

following table:
Status Bit12 | Bit9 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
FC RO | SOD | QS VE F OE SO | RTSO
Not ready to switch ! ] 0 0 i 0 0 0 0
on
Switch on disable 1 1 1 - - 0 0 0 0
Ready to switch on 1 1 0 1 - 0 0 0 1
Switched on 1 1 0 1 1 0 0 1 1
Operation enabled 1 1 0 1 1 0 1 1 1
Fault reaction active 1 1 0 1 - 1 1 1 1
Fault 1 1 0 1 - 1 0 0 0

Note:
(1)FC = Follow command; RO = Remote; SOD = Switch on disabled; QS = Quick stop; VE = Voltage enabled;
F = Fault; OE = Operation enabled; SO = Swicthed on; RTSO = Ready to switch on.

(2)"-" means no requirement, which may be 0 or 1. It does not participate in the judgment.
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7.2 Operating mode

The operation mode supports speed mode and torque mode, which are set by parameter PF-00:

Speed mode: PF-00=0. Torque mode: PF-00=1.

The operation mode supported by the frequency converter is displayed by "Supported drive modes (6502 hex)".
This mode supports clock synchronization mode (DC sync) and periodic synchronization mode (SM sync).

Note: Mode switching can only be realized by setting variable frequency pf-00 parameters, which cannot be
modified during operation.

Setting "modes of operation (6060 hex)" cannot switch the operation mode. The default is 6060h=2.

7.2.1 Speed mode

vl target velocity (6042 hex)

> Velocity
vl velocity min/max amount (6046 hex) Iim!t
» function [—» vl velocity - vl velocity actual
vl velocity acceleration (6048 hex) Ramp | demand (6043 hex) | VeIoCty | value (6044 hex)
> function » control >
vl velocity deceleration (6049 hex) - function
Object Name Description
6040 h Controlword Command to control the frequency converter
6041 h Statusword Returned status word corresponding to the instruction
6042 h vl target velocity Speed command to frequency converter (0.01%)
6046 h vl velocity min/max amount Minimum and maximum allowable output speeds
6048 h vl velocity acceleration Set acceleration time
6049 h vl velocity deceleration Set deceleration time
6043 h vl velocity demand Set speed command
6044 h vl velocity actual value Actual output speed(0.1Hz)
Note: 6043h and 6044h give the same value.
7.2.2 Torque mode
Object Name Description
6071 h Target torque Target torque
6077 h Torque actual value Torque actual value
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8. Independent protocol object

8.1 Start stop control

The independent protocol controls the start and stop of the frequency converter as follows, by monitoring whether

the command is given to the frequency converter through the U4 group of frequency converters.

5000 hex Command
Range: 0000 ~ FFFF hex Unit:- Default value: 0000 hex
Size: 2byte(U16) Access: RW PDO map: Possible

This object directly provides action instructions to the VFD.

Bit description is as follows:

Bit Meaning Detail

0 Forward 0:stop l:Forward running

1 Reverse 0:stop 1:Reverse running
2-3 Reserved Always 0

4 Parking mode 0:Deceleration shutdown 1: Free shutdown
5-6 Reserved Always 0

7 Fault reset 1: Fault and warning clearing

8 Enable effective | 0: Default CiA402 protocol

1: Independent protocol (this protocol)

9-15 Reserved Always 0

® The instructions are as follows:

Forward running 0x0101 (decimal corresponding to 257)

Reverse running 0x0102 (decimal corresponding to 258)

Deceleration shutdown 0x0110 (decimal corresponding to 256)

Free shutdown 0x0100 (decimal corresponding to 272)
For example, 0x0101 is converted to binary 10000001, bit0 is 1, which means forward running, and bit8 is 1,
which means independent protocol.
Note: Unlike the CiA402 protocol, the independent protocol controls the inverter to reverse through 5000h control
word for the reverse command, and cannot be achieved by writing negative values to 5010h. Through the VFD

U4-01 given command, U4-01 displaying 1 means forward command, U4-01 displaying 2 means reverse

command.
5010 hex ‘ Target Speed
Range: 0 ~ 10000 Unit: 0.01Hz Default value: 0000 hex
Size: 2byte(U16) Access: RW PDO mapping: Possible

® The object gives the output frequency of the frequency converter, when 5000h control word bit8 is 1,
the value can be given to the VFD.

® The setting frequency (Hz) = (data*max output frequency P0-13)/10000

® Refer to P0-13 and PO-14 for upper frequency limit and upper frequency source.

5100 hex | Status
Range:0000 ~ FFFF hex Unit : 0.01% Default value: 0
Size: 2byte(U16) Access: RO PDO mapping: Possible

® This object returns the current state of the frequency converter.
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® Bit description is as follows:
Bit Meaning Detail
0 Operation / shutdown 0: Shutdown 1: Operation
Forward/Reverse 0: Forward 1: Reverse
Fault flag 0: Normal 1: Fault
3 Frequency arrival 1: Reach the set frequency
4-6 Reserved Normally 0
7 Abnormal communication | 0: normal 1: abnormal
8-15 Fault code Refer to the VH5/VHG6 frequency inverter manual
or appendix
5110 hex ‘ Output Frequency
Range: 0000 ~ FFFF hex Unit : 0.1Hz Default value: 0000 hex
Size: 2byte(INT16) Access: RO PDO mapping: Possible
5200 hex ‘ Communicate State
Sub-index 0:Number of entries
Range: - Unit : - Default value: 0006hex
Size: 1byte(US8) Access: RO PDO mapping: Not possible
Sub-index 1: Number of frame lost
Range:- Unit : times Default value: 0000hex
Size: 2byte(U16) Access: RO PDO mapping: Not possible
Sub-index 2:Number of CRC error CRC
Range:- Unit :times Default value: 0000hex
Size: 2byte(U16) Access: RO PDO mapping: Not possible
Sub-index 3: Number of rejections
Range:- Unit :times Default value: 0000hex
Size:2byte(U16) Access: RO PDO mapping: Not possible
Sub-index 4:Newest error cause
Range: 0-3 Unit :- Default value: 0000hex
Size:2byte(U16) Access: RO PDO mapping: Not possible
Sub-index 5:Newest error index
Range: - Unit :- Default value: 0000hex
Size:2byte(U16) Access: RO PDO mapping: Not possible
Sub-index 6:Cycle time
Range:- Unit : ms Default value: 0000hex
Size:2byte(U16) Access: RO PDO mapping: Not possible
® Sub-index 1~3 diaplay the status of the communication data frame between the expansion card and the

frequency converter, including number of frame lost, number of CRC error, number of rejections.
Sub-index 4 displays the latest error reason, 1/2/3 respectively represents sub objects 1 to 3, and 0
represents no error at present.

Sub-index 5 displays the latest access object when an error occurs, which is used for fault location.

Sub object 6 displays the cycle of the communication frame, which is generally 10ms (version below
3720) /15ms (version 3720). If the value is too large, it indicates that there is a problem in the
communication with the frequency converter.

This object is used to monitor and analyze the communication status between the expansion card and the
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frequency converter, which can be ignored in normal use.
Notes:
(1) The independent protocol does not support torque mode, only speed mode. If the customer wants to use torque
mode, please use CiA402 protocol.
(2) The firmware version of VFD can be queried through P8-16, the expansion card version can be queried
through U4-09.

8.2 Control terminal output

Monitor whether the command is given to the frequency converter through the U4 group of frequency converters.

5401 hex ‘ Analog AO1 output
Setting range: 0 ~ 100 Unit: 0.1V Default value: 0
Data type: 2byte(U16) Access: RW PDO mapping: Possible
® This object controls the output voltage (0-10V) of the AO1 terminal of the frequency converter through
communication.

®  When using, select the AO1 output of the frequency converter as the communication control output.

5402 hex ‘ Analog AO2 output
Setting range: 0 ~ 100 Unit: 0.1V Default: 0
Data type: 2byte(U16) Access: RW PDO mapping: Possible
® This object controls the output voltage (0-10V) of the AO2 terminal of the frequency converter through
communication.

®  When using, select the AO2 output of the frequency converter as the communication control output.
® VHS frequency converter only has AO1 and no AO2.

5501 hex ‘ Digital output terminal DO1
Setting range: 0 ~ 001F hex Unit: - Default: 0
Data type: 2byte(U16) Access: RW PDO mapping: Possible

® This object controls the digital output of the frequency converter

®  When using, select the corresponding output terminal of the frequency converter as the communication
control output

® VHS frequency converter does not have Y2

® The meaning of the description is as follows:

Bit Function
0 Y1 output control
1 Y2 output control
2 Reserved
3 RELAY output control
4 RELAY?2 output control
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9. CiA402 protocol object

603Fhex ‘ Error code
Range: 0000 ~ FFFF hex Unit : - Default value: 0000 hex
Size:2byte(U16) Access: RO PDO map: Possible
®  This object displays the latest error or alarm code of the equipment.
Object name Data type Description
603F hex | Error code ulé6 0000: No error
8**:EtherCAT expansion card related errors,please
refer to 11. EtherCAT communication alarm code
9**: error reported by frequency converter, ** is
the error number of frequency converter
For example,
901 indicates acceleration overcurrent,Err01
910 indicates motor overload,Err10
Refer to chapter 7-1 of VHS5/VHG6 frequency
inverter manual
6040hex | Control word
Range: 0000 ~ FFFF hex Unit : - Default value: 0000 hex
Size:2byte(U16) Access: RW PDO map: Possible
®  This object controls the working state of the equipment.
® Write 15 to start the frequency converter; Write 6 or 7 to shutdown. Write 128 to clear the frequency
conversion alarm. Attention: When displaying 4688 (switch on disable status) in 6041h, it is necessary
to first write 6 to make 6041 display 4657 (resdy to switch on status) before writing 15 to start. Starting
directly from 0 to 15 is not allowed.
® Control the forward and reverse rotation through 6042h, with positive values running forward and
negative values running in reverse.
®  Check if the command has been given through the frequency converter U4-01. Unlike the independent
protocol, U4-01 will not display 2 but will continue to display 1 after the reverse operation of the
frequency converter by writing negative value in 6042h.
®  Bit description is as follows:
Bit Name Details
0 Switch on The state is controlled by these bits.
Enable voltage Quick stop is not supported.
2 Quick stop(reserved)
3 Enable operation
4-6 | Reserved Normally 0
7 Fault reset Faults and warnings are cleared when this bit turns ON
8-15 | Error code Unused, normally 0
6041hex ‘ Statusword
Range :0000 ~ FFFF hex Unit: - Default value: 0000 hex
Size:2byte(U16) Access: RO PDO map: Possible

® This object displays the working status of the current equipment.

®  Bit description is as follows:

Bit Name

Details

0 Ready to switch on

these bits gives the state.
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1 Switched on Quick stop is not supported.
2 Operation enabled
3 Fault
4 Voltage enabled
5 Quick stop
6 Switch on disable Normally 0
7 Warning 0:No warning occurred for the unit or inventor
1:Warning occurred for the unit or inventor
Reserved Not used
Remote 0:Control from Controlword is diabled
1:Indicates that being performed by Controlword
10-15 | Reserved Not used
6042hex ‘ vl target velocity
Range : -10000-10000 Unit: 0.01% Default value: 0
Size: 2byte(INT16) Access:RW PDO map:Possible

This object corresponds to the percentage of the maximum output frequency P0-13, namely:
DataxMaximum output frequency P0-13
10000
Data corresponds to the value given in 6042h. The given range of data is -10000~10000. Values beyond the given

vl target velocity =

range cannot be written.

6043hex ‘ vl velocity demand
Range :-32768-32767 Unit: 0.01Hz Default value: 0000 hex
Size:2byte(INT16) Access: RO PDO map: Possible

®  This object is the profile speed planned for the frequency converter.

6044hex ‘ vl velocity actual value
Range :-32768-32767 Unit: 0.1Hz Default value: 0000 hex
Size:2byte(INT16) Access: RO PDO map: Possible

®  This object indicates the speed command fedback by the frequency converter.

6046hex ‘ vl velocity min max amount

Sub-index 0:Number of entries

Range :- Unit: - Default value: 02hex
Size:1byte(U8) Access: RO PDO map: Not possible
Sub-index 1: vl velocity min amount (Lower limit frequency)

Range :0 — FFFFFFFF hex Unit: 0.01Hz Default value: 00000000hex
Size:4byte(U32) Access: RW PDO map: Not possible
Sub-index 2: vl velocity max amount (Upper limit frequency)

Range :0 — FFFFFFFF hex Unit: 0.01Hz Default value: 00001388hex
Size:4byte(U32) Access: RW PDO map: Not possible

® This object sets the maximum and minimum speed.

® The minimum read and write speed will be associated with the frequency converter parameter PO-17
LowerFRq.

® The maximum read and write speed will be associated with the frequency converter parameter PO-15
UpperVrq (the maximum allowed value is PO-13 maximum frequency).
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6048hex ‘ vl velocity acceleration speed

Sub-index 0: Number of entries

Range :- Unit:- Default value: 02hex

Size:1 byte(US8) Access: RO PDO map: Not possible
Sub-index 1: the maximum output frequency P0-13

Range :0 — FFFFFFFF hex Unit:0.01Hz Default value: 00001388hex
Size:4 byte(U32) Access: RO PDO map: Not possible

Sub-index 2: acceleration time 1
Range :0 — FFFF hex Unit:0. 1s Default value: 00000200hex
Size:2 byte(U16) Access: RW PDO map: Not possible

® This object sets the acceleration time.

® Read / write acceleration time 1 will be associated with VFD parameter PO-18.

6049hex ‘ vl velocity deceleration speed

Sub-index 0:Number of entries

Range :- Unit:- Default value: 02hex

Size:1 byte(US) Access: RO PDO map: Not possible
Sub-index 1: the maximum output frequency P0-13

Range :0 — FFFFFFFF hex Unit: 0.01Hz Default value: 00001388hex
Size:4 byte(U32) Access: RO PDO map: Not possible
Sub-index 2: deceleration time 1

Range :0 — FFFF hex Unit: 0.1s Default value: 00000200hex
Size:2 byte(U16) Access: RW PDO map: Not possible

® This object sets the deceleration time.
® Read / write deceleration time 1 will be associated with VFD parameter PO-19.

605Bhex ‘ Shutdown option code
Range :1 Unit:- Default value: 1
Size:2byte(INT16) Access: RW PDO map: Not possible

®  This object describes the action during shutdown (operation enable — ready to switch on).

When this object is set to 1, it indicates deceleration shutdown, otherwise it will free shutdown.

605Chex ‘ Disable operation option code
Range :1 Unit:- Default value: 1
Size:2byte(INT16) Access: RW PDO map: Not possible

® This object describes the action of canceling operation (operation enable — switch on).
When this object is set to 1, it indicates deceleration shutdown, otherwise it will free shutdown.

605SEhex ‘ Fault reaction option code
Range :1 Unit:- Default value: 1
Size:2byte(INT16) Access: RW PDO map: Not possible

® This object describes the action when an error occurs (operation enable — fault reaction active).
When this object is set to 1, it means deceleration and shutdown, otherwise free shutdown (this
function is reserved for standby).
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6060hex ‘ Mode of operation
Range :2 Unit::- Default value: 02 hex
Size:1 byte(INTS) Access: RW PDO map: Not possible

6061hex ‘ Mode of operation display
Range:0-10 Unit:- Default value: 02 hex
Size:1 byte(INTS) Access: RO PDO map: Not possible

® This object displays the current operation mode, which is equal to 6060 hex (mode of operation)
during operation.

6064hex ‘ Position actual value
Range :-2147483648 - 2147483647 Unit:- Default value: 00000002 hex
Size:4 byte(U32) Access: RO PDO map: Not possible

® This object displays the encoder position fedback by the frequency converter. The value is equal
to the left shift of 16 bits from the value of frequency converter U0-55 plus the value of U0-56.

6071hex ‘ Target torque

Range :-32768 -32767 Unit: 0.01% Default value: 0
Size:2 byte(INT16) Access: RW PDO map: Possible
6077hex ‘ Torque actual value

Range :-32768 -32767 Unit:0.01% Default value: 0
Size:2 byte(INT16) Access: RO PDO map: Possible

® This object displays the torque command fed back by the frequency converter.

6502hex ‘ Supported drive modes
Range:0- 10 Unit:- Default value: 00000002 hex
Size:4 byte(U32) Access: RO PDO map: Not possible

®  This object displays the operation mode supported by expansion card.
®  Bit description is as follows:

Bit Supported mode Definition
0 pp (Profile Position mode) 0:Not supported
1 vl (velocity mode) 1:Support
2 pv (Profile Velocity mode) 0:Not supported
3 tq (Profile Torque mode) 0:Not supported
4 Reserved 0
5 hm (Homing mode) 0:Not supported
6 ip (Interpolated Position mode) 0:Not supported
7 csp (Cyclic Sync Position mode) 0:Not supported
8 csv (Cyclic Sync Velocity mode) 0:Not supported
9 cst (Cyclic Sync Torque mode) 1:support

10 - 31 | Reserved 0
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10. EtherCAT use case

10.1 XINJE XDH series PLLC and VH5/VH6

10.1.1 System topology
VHS5/VHG6 has two communication network ports. The network port at the upper end is the outgoing port (out port)

and the network port at the lower end is the incoming port (in port). The principle of "bottom in and top out" shall

be followed when connecting multiple frequency converters.

VHS5 and VH6 EtherCAT expansion cards are connected to PLC master station and frequency converter slave

station according to the series topology shown in the figure below.

PLC

10.1.2 Physical wiring
Take Xinje XDH series PLC and VHS5 as an example, the physical wiring is shown in the figure:

10.1.3 System configuration

10.1.3.1 Parameter setting

v
“-l ETHE
NEcaT

RNET

L] L]
ouTt ouT
[] []
L] L]
IN IN
[] []

The frequency converter slave station needs to be configured as EtherCAT

parameters to be modified are as follows:

communication mode, and the

Parameter Name Access Set Range Explanation
value
P0-02 . Runtime
Operation command L
. read 2 0-2 Communication
channel selection
only
P0-03 Main frequency A | Runtime L .
. d Y 6 0-9 Communication setting
input channel read
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selection only
P9-00 C cati Runtime 1 0-2
mmunication
ommunicatio read EtherCAT
protocol
only
Aft dification, it is valid
P9-12 Slave station No. RW - 0-65535 er mocrhcation, TH1s vait
when power on again.

Note:

(1) After changing P9-00 to 1, the expansion card needs to be powered off and then powered on again,

otherwise there may be data frame loss.

(2) When using the CiA402 protocol for control, other parameters of the frequency converter can be factory

parameters. If the master station supports automatic reading of the slave station number (e.g. Xinje bus

type PLC), P9-12 does not need to be set.

10.1.3.2 Add XML file
Before opening the PLC software, you need to add the XML file. (when installing the XDPPro software, the XML

file of frequency conversion has been included.) If you need to update the XML file, please go to the official

website — service and support — download center to download it by yourself.

Right click XDPPro software, open the location of the file, find the directory [plugins\ ethercat\vendorxml] , and

add the XML file here.
This PC » Local Disk (D) » XINJE bIXDPPro b 3.7.143_20220428 ¢ plugins ¢ ethercat ¢ vendorxml I
MName Date modified Type Size
] Profile402.xml 10/8/2020 10:45 A.. XML File 22 KB
I «| VHX-CC100.xml I 6/3/2021 10:03 AM XML File 417 KB
<] XINJE-DP3C-Rev2.0-v1.2.20.20210615-30..  9/10/2021 126 PM XML File 260 KB
<] XINJE-DS5C-ECTxml 7/29/2021 932 AM XML File 787 KB
+) XINJE-LC3-AP-Rev1.3.0.xml 6/3/2021 10:.03 AM XML File 230 KB
10.1.3.3 New project(take XDH-60T4 as an example)
Select PLC Model *

Program Model: ¥D3-60 offline

IIC ALY RDH-30A16

RC w2 XDH-30A16L

03 XIH-60A32

e AL ADH-E0A54

iL *05E ¥OH—A0T4

i HAIS

iE XIE

AL
AIME
[ Show Special Madel
Input Hum: 36 Output Hum: 24 Cancel

10.1.3.4 Master connection configuration

1.Computer configuration
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After the network cable is plugged in, open "control panel" — "network and Internet" — "network connection".

Find the Ethernet that has been successfully connected. Right click the Ethernet and click properties. The Ethernet
properties interface pops up. Then follow the steps below:

(1) Double click "Internet Protocol Version 4 (TCP/IPV4)".
(2) Select "use the following IP address".
(3) Set IP address: 192.168.6.xxx, "xxx" can be set arbitrarily (except 6).

Note: The last digit of the computer address and the IP address of the PLC device cannot be set repeatedly.

Retwaing [Sag] cenera
Connect using: You can get IP settings assigned automatically i your network supports
& Reatek PCle GBE Famiy Controller #2 ﬂf:(sﬂcip:g;ty. Olge{:l::. you.need to ask your network administrator
- S ERG (") Obtain an IP address automatically
i ection the following tems:
st = (@ Use the following IP sddress:]
¥ /81005 Packet Scheduler ~ —_—
[ -a- Microsoft Netwark Adapter Mutiplexor Protocol Faddie 192168 + 16 . 10
W -+ Microsoft LLDP Protocol Driver Subnet mask: 255 . 255 .255 . O
W -a. Link-Layer Topology Discovery Mapper |/ Driver :
W - Link-Layer Topology Discovery Responder Default gateway: | .
[ -a. Intemet Protocol Version 6 (TCP/IPv6)
AN intemet Protocol Version 4 (TCP/IPv4) v Obtain DNS server address automatically
(= x (@) Use the following DNS server addresses:
| Install... Uninstall | Properties | Preferred DNS server: .
Description Alternate DNS server:
Transmission Control Protocol/Intemet Protocol. The default
wide area netwoﬁ( protocol that provides communication
across diverse interconnected networks. [ validate settings upon exit e
o [ows (Lo ] o

2.PLC configuration

After checking the wiring and Ethernet configuration,open XDPPRO programming tool—-click communication
configuration—double click Ethernet-Xnet.

Configure according to the following figure:
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& 1 R =
p- N mRCRSIE Y =

| Communication configuration I x

{ New Edit Delete | Move-Up Move-Down

Hame Conmection status Status Belonging Deseription Conmect Info
USE_Hnet_1 Hot connected inuse || Global |Search type: Automatic search, Search mode: ..
Ethernet_Xnet Default Fot commected Global [Search type: ethernet, Search mode: Device t..
Ethernet Modbus_Default Hot connected Global (Modbus—TCP connection, device IP address: 19..

Communication configuration »

Communication Fame: |Ethernet_1(ne t1

Conmection mode selection

[Interface Type: |Ethernet VI
’EommPrntocnl: |}{net VI
[Cnn.nect Type: |designated addres Vl

Communi cation parameter configuration

IF fddress: |192_163_ 6 8
Service stopped

E Auto—commect on exit

| 0K ” Cancel |

Click OK after configuration and select " in use" for corresponding status.
After the communication connection is successful, find the "PLC configuration" column, click "EtherCAT" to
open the configuration interface, click "Scan", and then the page will display the scanned slave station and master

station.
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=23 PLC Config EthercatConfig

Scan

----- PLC Serial Port Master
FIC Master

..... @ Pulze 1 ave

..... CAM Canopen

L[] EtherCAT

| WBOX
{@} SystemConfig

10.1.4 Control under CIA 402 protocol and Independent protocol
10.1.4.1 Configuration

(1) Click Scan

(2) Select the function module: User Define/Servo Module

(3) Click write, then click activate

(4) Confirm that the State Machine is switched to the OP state.

(5) Enter the Expert process data and click input and output respectively.
PDO allocation selection 1600 (CiA402 protocol).
PDO allocation selection 1601 (Independent protocol).

The PDO list can be selected. If you need to set a new address, you can add or modify it in the PDO content.

EthercatConfig X
@) {Genral |[Ezpert provess dute] Luunch parameters COE-Online ESC Reg
| Master
PLE Master Offset tinelus): [0 Fandlappinghun:
Slave
—StatienID:0 VHE-CC100 M Watchdog: FundMfodeule: Servo Module ™

Slave Information Init

State Machine

N
State
Error Message

L ]

©) @

Bead || eits | [etivers | [ ok Cancal

Note: If you need to use the function module: Servo Module, please ensure that the PLC firmware is 3.7.2 and
above, and update the PLC programming software to version 3.7.14b or above. Use A PWR instruction to control

the start and stop of frequency conversion.
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10.1.4.2 CiA402 protocol control

1) Enter the Expert process data and click “Input” and “Output” respectively in the SynManager. Select 1600,
1a00 from PDO list. If you need a new address, you can add or modify it in the PDO content.

After checking, click configuration write and activate.

EthercatConfig .
Sean Gemeral Expert process dete Launch paramsters I0 Mapping COE—Online ESC Reg
Master SynoMenager PDO list
FLE Master i — Ty ‘ Index  Size Hane Zign
Slave 0 Mailbo... FELLE :
R % Kailbe. .. #1601 4.0 Bx 2nd process dats mepping
#1602 4.0 Bx 3rd prosess data mapping
#1603 4.0 Fx 4th process data mepping
#xla00 6.0 Tx Lst process dats mapping 3
FDO Assign #xlall 4.0 Tx 2nd process data mapping
#xla02 6.0 Tx 3rd prosess data mapping
setal) #xlal3 4.0 T 4th prosess data mapping
[ #x1601
[ #x1802
O #x1603 PDO: Add Edit Delete Moveup Move down
Inden:Subldc  Size Offset  Hame Type
$x6040:00 2.0 0.0 Control Word UTHT
#x6042:00 2.0 2.0 vl target velocity INT

Read Write Activats Cancel

2) View the register address of the control word through 10 mapping
Note: the specific 10 address value shall be used according to the actual display setting of PLC

EthercatConfig

Scan General Expert process data Launch parameters CUE—Online ESC Reg

Master ddress

FLE Master Index:Subldx Hame Address Type Fit length

lave P-HaeB040: 00 Control Word HD10000 UIHT 16

— StatienID:0 VHE—CCL00 t-#u6042 100 vl target velocity HD1o002 INT 16
F-#xA060:00 ModeOflperation HD10004 SIHT g
E-HG0TA 00 Target position HDi000& DIHT 3z
t-H6071:00 Target torque HDioo0g INT 16
F-#x6041 :00 Status Word HDiooio 1UTHT 16
tH-#B06C 100 Velocity actual value HDio012 DINT 32
F-#xA061 100 Mode0flperationlisplay HD10014 SIHT g
E-H6077 00 Torque actual velue HDi0016 IHT 16
H-#ab064 100 Position actual value HO10015 TIHT 32
F-#:6043 00 vl target demand HDioozo DIIHT 32
£-#o603F 00 ErrorCode HDIOOZE UTHT 16
F-#xA044 100 vl target actual value HD10024 IHT 16

3)VFD operation (function module selection: User define & speed mode: PF-00=0 as an example)

FuncModeule: zer Dafine e

Set [6060h: Mode of operations] to 2 (speed mode).

Set [6040h: Control word] to start / stop the frequency converter.

For example, writing 15 to start the frequency converter; Write 6 or 7 to shutdown the VFD. Write 128 to clear the
frequency conversion alarm. Note: When displaying 4688 (switch on disable status) in 6041h, it is necessary to

first write 6 to make 6041 display 4657 (resdy to switch on status) before writing 15 to start. Starting directly from
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0 to 15 is not allowed.

Set [6042h:vl target velocity] ,which corresponds to the percentage of the maximum output frequency P0-13

DataxMaximum output frequency P0-13
10000

Data corresponds to the value given in 6042h. The given range of data is 0~10000. Values beyond the given range

vl target velocity =

cannot be written.

For example: P0-13=50.00Hz, if 1000 is written in 6042h, the frequency converter operates at 5.00Hz forward,
write -1000, and the frequency converter operates at 5.00Hz reverse.

Set [6071h: target torque]  to set the upper limit value of torque in the speed mode, which is 150.0% by default.
Read [6041h: status word] to obtain the status feedback of the frequency converter.

Read [6064h: position actual value] to obtain encoder position feedback. (only valid when PG card is used).
Read [603Fh: ErrorCode] to obtain the alarm code. For details, refer to Chapter 11.Alarms related to EtherCAT
communication.

Note:

(DCheck the version number of the expansion card through the frequency converter U4-09. If U4-09=100, 6042h
will give the frequency (unit: 0.01Hz).

For example, if 1000 is written in 6042h, the frequency converter operates in forward direction at 10.00 Hz, if

-1000 is written, the frequency converter operates in reverse direction at 10.00 Hz.

(2)Parameters in torque mode

Parameter Name Access Set Range Explanation
value
Runti d 0: Speed control T
PF-00 Torque control untime rea ! peed contro orque
only 1: Torque control control
Upper limit source of Runtime read communicati
PE-01 pper 5 0-7
driver torque only on setting
T trol fi d .
orqu.e cOnoT forwar Can be modified communicati
PF-03 maximum frequency . . 5 0-7
during operation on setting
source
Torque control inverse . .
q . Can be modified communicati
PF-05 maximum frequency ; ) 5 0-7
during operation on setting
source

Set [6071h: target torque] to set the torque setting.

When the torque is given as positive, the VFD operates in the forward direction.

When the torque is given as negative, the VFD operates in the reverse direction.

For example, if 1000 is set, the frequency converter operates at 10.00% of the rated torque

Set [6042h:vl target velocity] to modify the upper speed limit (0.01%) under torque mode, corresponding to the

percentage of maximum output frequency P0-13.
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10.1.4.3 Independent protocol control
(1) Enter the expert process data and click input and output respectively in the synchronization manager. PDO
allocation selection 1601,1a01. If you need to set a new address, you can add or modify it in the PDO content.

After checking, click write and activate.

Genersl Expert process data Launch parameters I0 Mapping COE—Online ESC Reg

SymoManazer PDO list
m =iza Type Inde:x Size Hame Sign M
0 Mailbo. .. #1600 11.0 ist ExPI0 Mapping
1 Mailbo. .. #1601 Znd procesz data mapping
0 i #elalz 4.0 Bx 3rd process data mappin
3 5.0 Inpat #1603 4.0 Fx 4th process data mapping
#1200 z21.0 1st TxPI0 Mapping
FID Assigzn #1201 G.0 Tx 2nd process data mapping I 3
#xla0Z2 .0 Tx 3rd process data mapping
L] #1600 #xlaD3 6.0 Tx 4tk dat i
4 . % process data mapping
[ #x1802
[ #1803 PDO: Add Edit Delete Move up Move down
Index:SubIde  Size Offset Hame Type
#5000 :00 2.0 0.0 Command UIHT
#:5010:00 2.0 2.0 TargetSpeed UIHT
Read I Write II hetivate I | 0K I Cancel

(2) View the register address of the control word through IO mapping
Note: the specific 10 address value shall be used according to the actual display setting of PLC.

| COE-Online ESC Rez

General Expert process data Launch parameters }J

Address
Index:SubIdx Hame Address Type Bit length
FF-#x5000:00 Command HO10026 UIHT 16
#xEDID:DD Targzetipeed HO10025 UIHT 16
#xElDD 00 Status HD10030 \IINT 16
#xEl 10:00 OutputFrequency HO10032 DINT 32
(3) VFD Operation

Set [6060h:Mode of operations] to 2 (speed mode)

Set [5000h:Command] to control the frequency converter.

For example, if 257 is written, the frequency converter will run forward. If 258 is written, the frequency converter
will run reverse. Write 256, and the frequency converter deceleration shutdown. Other commands can be
converted by customers. (see Chapter 8 for detailed usage rules)

Set [5010h:Target Speed] ,which corresponds to the percentage of the maximum output frequency P0-13

DataxMaximum output frequency P0-13
10000

Data corresponds to the value given in 5010h. The given range of data is 0~10000. Values beyond the given range

vl target velocity =

cannot be written.
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For example: P0-13=50.00Hz, if 1000 is written in 5010h, the frequency converter operates at 5.00Hz forward,
write -1000, and the frequency converter operates at 5.00Hz reverse.

Read [5100h: status word] to obtain the status feedback of the frequency converter.

10.1.5 Instruction read / write

Note: Select the corresponding register address according to different protocols.

Taking the CiA402 protocol as an example:

(1) Write SDO write instructions to associate addresses with registers, or modify parameters with corresponding
register addresses.

Example (1): Modify the acceleration time P0-18 through SDO write instruction. According to chapter 6.3, write

the object index of reading acceleration time P0-18: H2012.

ey EC_SDOWR | KO | H2012 | KO | D100 | K2 | D2 MO
Operand Function Range Type
S0 EtherCAT slave station no.: Station | 0~63 16-bit constant or smgle word
ID register
Sl Object index 0x1000~0xAHF 16-bit constant or single word
register
52 Object subIndex 0~255 16-bit constant or smngle word
register
§3 Write value register single word register
54 write value byte length 16-bit constant or single word
register
55 Status register single word register
S6 Completion flag bit Bit

Example (2): Read the deceleration time P0O-19 through SDO reading instruction. According to chapter 6.3, write
the object index of deceleration time P0-19: H2013.

X0
EC_SDORD | KO | H2013 | KO | DO | D2 MO
Operand Function Range Type
S0 EtherCAT slave station no.: Station | 0~63 16-bit constant or single word register
ID
S1 Object index 0x1000~0xftt 16-bit constant or single word register
52 Object subIndex 0~255 16-bit constant or single word register
53 Value register Single word register
54 Status register Single word register
S5 Completion flag bit Bit

Note: (1)The first slave station ID is 0, not 1.
(2)For instructions, please refer to XDHXLH motion control manual.
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10.2.1 System configuration

10.2 Omron series PLC and VH5/VH6(CiA402 protocol)

Name Model Quantity Explanation
Upper
PP Sysmac Studio 1 Omron upper computer software
computer
Controller OMRON NJ501-1500 !
series
C icati
OMMUMEAtion | yHx-cC100(v2.0) 1 -
card
Network cable JC-CB3 some For connection between computer and
PLC and between PLC and VFD
10.2.2 Parameter setting
The frequency converter slave station needs to be configured as EtherCAT communication mode, and the

parameters to be modified are as follows:

Parameter Name Access Set Range Explanation
value
P0-02 Operation . 2 0-2
Runtime .
command Communication
. read only
channel selection
P0-03 Main frequency . 6 0-9
. Runtime L .
A input channel Communication setting
. read only
selection
P9-00 C icati Runti 1 0-2
ommunication untime EtherCAT
protocol read only
. Aft dification, it is valid
P9-12 | Slave station No. RW . 0-65535 et moditieation, TH1s vall
when power on again.
10.2.3 Setup steps
1) New project

Open the Omron upper computer software SYSMAC studio. If "new project” is selected for the first time, select

the model: NJ501-1500, version 1.02 in the project attribute interface, and click "create" to generate the

programming interface.

|BE sysmac Studio

BE
P
fw {TFFTE(©0)
& SAD.

Tt
4 EERIREQ
20 (]
= FA
A

HAFEWM10
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2) Add XML file
For initial use, customers need to add XML files to the library. Double click “EtherCAT”, pop up the EtherCAT

configuration screen. Right click master device and select “Display ESI Library”.

=T == =

e

|new_Controller 0 + .

BAMRERENRAFME

Display ESI
- Iibrary

SRHENSIZ
SHAERSRIO0STE

Then in the pop-up ESI library, we need to add the XML file of VHX-CC100. Select “this folder” to display the
path of the storage folder, where the “VHX-CC100” XML type file is placed.

-]
-]
a
[}
-]
-]
4}
[+}
[+]
-}
[+]
o
[+ ]
[+]
[}
-]
o
-]
-]
4]
o
[+]
4]
=1

B &R

Omron CITW-ECTox
Omron E3BNW-EC

T > itmlE > S\ > ERE > VHeEEESE
Omron FHV7x-10000¢ BRI

Omron FH-x % ~ - -
=1 S FIHE B
Omron FQ-MS XM &7 izt E

Omron FZM1-XXX-ECT AIEEE = = o
Omron GRT1-ECT_Ver2_0 |1 vHX-CC100.xml 2021/6/1 10:15 XML 308

Omron GX-Analog 10 @ OneDrive - Persc
G ital 10

<

SN | VHX-CC100.xmi XML files(*.xml)

Omron R88D-1SAN30H-
Omron R88D-1SNOTH-E
Chvein RRAN-1SNDTH-FCT-03
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The installation is completed as shown below:

) Drive Rev1.0)
(CoE) Drive Rev1.0)

3)Scan and add devices

When using the device, ensure that P9-12 is set. The station number can be increased from 1 in actual connection
sequence. After modification, it needs to be powered on again.

If the controller is online, right-click the master device to compare and merge the configurations with those of the

physical network.

DfARESROEMN)

/SR R(G)
SETTELEN
SREENN
SUTESIE
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B ErERsRSnHaien
15 sithi| Sysmac Studio EHIREE;

RS it EREEE

=2 i | B
1 H H corsanall :g VHE-CC100 Rev:0x202103 IRV ARG QTN 1: VHB-CC100...
2 H E\?Ec:-u'mu e 2 3 M VHE-CC100 Rev:0x202201 (JEERRVI o aly 8 2: VH6-CC100...
3 :(J prea e I :ﬂ WEERESIUEERVEEENE 5 : vis-CC100.. | DUR 3 :VHS-CC00..

4 NRHEFSEER

Fe R E SRR T aSrEREA ST,

The actual connection is shown in the following figure:

E0O4
VHE-CC100 Ray:(i2

ED02
VE
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4)Add Group U parameters to the PDO.

After adding a node, select the node with the cursor to display the current node PDO configuration. Select “Edit
PDO mapping settings”. The pop-up interface displays the current output PDO mapping on the left and PDO
entries on the right. You can add or delete PDO as required.

To add a PDO, select “Add PDO entry”, and the PDO object that can be added will be displayed in the pop-up
window. Select it, click OK, and then click apply to add it successfully.

= Edit PDO mapping

”
PDORRSY &7 15t TXPDO Mapping=hREPD

| A e
[ o

32[{7] DINT

32{fi7] DINT

R A 168[7] / 2048[{]
S B8] / 2048[(7)
PERE A & | f5

- FuHE

1

vl target demand W
BETE

Eoh) 1st RxPDO Mapping

Rx 2nd process data mapping

i Rx 3rd process data mapping

e

alRiE

16[{i7] INT

32{{]
16[fi7]
B[]

DINT
INT
SINT

Torque actual value
Position actual value

vl target actual value
Modes of operation disp

E004

VHE-CC100

XINJE-VH6 EtherCAT(Co...
0x20220107

Rx 4th process data mapping  BI4#iE 16[67] UINT  ErrorCode

o‘oga eeo/ece

® @A d process data mapping
BN Tx 4th process data mapping

= T
EIMPDOEHE iERPDOZEE
e i

SRRt BRI

| '(QL-:.yncnron)
IRpAT i S #MH

0x4001:00

0x4002:00

0x4003:00 UO0-03 / U0-03
0x4004:00 UO0-04 / U0-04
0x4007:00 UO0-07 / U0-07
0x4008:00 U0-08 / U0-08
0x400C:00 UO-12 / U0-12
0x4000:00 UO-13 / UO-13
Ox400E:00 UO-14 / UO-14
0x400F:00 UO0-15 / UO-15

Fuo-00 —mM8M8M —M8m——————————————————
BURZEE : UINT

- PDOBRGHESR

BUERI IR (PDO) BRI

After adding, see the following figure:

B ssrpometie® = (m} x
PDOBMS]
| Foh IBEERET  PDC

Uo-00
Velocity actual...

0x4000:00
OX606C:00
0x6043:00
OX6077:00
Ox6064:00  32[fi7]
0x6044:00  16[i7]
0x6061:00  8[{11]
OX603F:00  16[47]

AR 16[fi)

32[¢17]
32[fi7]
16[4i]

15t RxPDO Mapping
Rx 3rd process data mapping

HRE

vl target dema...
oIgRiE Torque actual...

TP Position actual...
vl target actua...
Modes of oper...
ErrorCode

Rx 2nd process data mapping BI9g%8
Rx 4th process data mapping BI4R58

5)Gateway communication settings

First, check the IP address of the PLC: in the multi view browser, select Controller settings—Bulit-in Ethernet/IP
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port settings— TCP/IP settings.
In the configuration interface, you can view the fixed IP address set by the current project. For a new program, the

default IP address is 192.168.250.1.

EEnEs

v IPHEEE
O EBE=EEsE
(1200 102 . 168,250, 1
Eaw=l755 755,255, 0
SNARE
@ MBOOTPERESEGE.
@ EEESEHME00TPIRS 5 ERIPHhIE.
¥ DNS

~ 1
|new_CantraIler_l] '| [ I ‘

DNS O FEA ® &H

EEDNSESE

EFDNSIRES
=

v HH = 1pibiE

Select "Ethernet - Direct connection" in the "communication setting" interface, and then click "OK" to close the
interface.

Note: Ethernet connection requires that the IP address of the connected device (PC) is automatically obtained or
within the PLC IP address network segment, so confirm whether the IP address setting of the PC meets the

requirements before connection.
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SR (TR

B Ethermet- HEiSE

B Ethemet-Hubi

v et
IEEEE P,

USERERE EthemetBi{SI:l

EETRUAFAID,
TR,
v DR R
' SRR T,

6)Synchronous Download

Select synchronize in the toolbar, and a pop-up window will pop up to compare the local project with the project
in the controller. The local project is different from the project in the controller and “out of sync” is displayed . If
you click transfer to controller, the local project will be downloaded and the original project of the controller will

be overwritten.

MR PR R
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After synchronization is completed, click recomparsion to view the synchronization of the entries of the local
project and the controller project. When the subsequent modified projects are synchronized again, the entries

different from the controller project will be marked in detail.

LNk u] X
S BRE S
 EtherCATEALRE

O 1 ) o

MS 1EEnn0

7)PDO data read/write(enable and speed setting )

PDO object data can monitor real-time changing values through "IO mapping".
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Set [6040h: Control word] : write 6 — 7 — 15 enable. 15 — 7 turn off enable. Write 128 to clear the frequency
conversion alarm.
Set [6042h:vl target velocity ], for example, write 1000, P0-13=50Hz. The frequency converter operates with 5Hz

forward rotation, writes -1000, and the frequency converter operates with SHz reverse rotation.

8)SDO data read/write

Variable definition and assignment:

an

L H

[ = = =

]

i
O
1]
]
o
]
5|
5|
] i
] |
] )
o =
18]
]
0
3|
]
il

o o o o ]
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Programming:

The contacts are connected, and the input object dictionaries are read and written respectively. Abortcode is

displayed as 0 after reading and writing is successful.

45



10.3 Beckhoff series PLC (TWINCAT ) and VH5/VH6

10.3.1 System configuration

Name Model Quantity Explanation
Upper TwinCAT 1 Beckhoff upper computer software
computer
Controller CX5120 1 -
Communication VHX-CC100 ! i
card
Network cable JC-CB-3 some For connection between devices

10.3.2 Parameter setting

The frequency converter slave station needs to be configured

parameters to be modified are as follows:

as EtherCAT communication mode, and

Parameter Name Access Set Range Explanation
value
P0-02 Operati
peration Runtime L.
command 2 Communication
. read only
channel selection
P0-03 Main fi
%11n requency Runtime o .
A input channel 6 Communication setting
. read only
selection
P9-00 C icati Runti
ommunication untime 1 EtherCAT
protocol read only
Aft dification, it is valid
P9-12 | Slave station No. RW . 0-65535 et moditieation, TH1s vatl
when power on again.

10.3.3 Setup steps
1) Add XML file

the

Before opening the software operation, we need to copy the XML file to the TwinCAT installation directory, and
the default path is c:\twincat\3.1\config\io\ethercat.

2) New project

Open the upper computer software TwinCAT.

File—New—Project:

B Ti758 - TwinCAT System Manager

T E

le Edit Actions

View Options Help

D& w M|

B | = es v 4

L L LAl

R | SYSTEM - Configuration

' MC - Configuration

----- B8 PLC - Configuration

Ell I/O - Configuration

ﬂ 1/0 Devices

..... a8 Mappings
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3)Master station connection configuration:

1 e

TR

%0 EE v Do B 0 e = B 3 [ N s D

SYSTEM - Configuration -
-4 Real-Time Settings Version (Local) Version (Target) Boot Settings (Target)

i-[B Additional Tasks T ——

L %% Route Settings

'@, TCOM Objects
B NC - Configuration
88 PLC - Configuration )
B 1/0 - Configuration TwinCAT NC PTP

8§ 1/0 Devices V21 Build 23 Target System \ b4
(1§ Mappings

TWinCAT System Manager
v2.11 (Build 2288)

cose Target...

fme h.med Rl BT ) o
Copyright BECKH 402 (524,200,
http:/ /v, beckl] Cancel

\zarch [Etheme(]

Search [Fieldbus]

Registration:

Name:
Company:
Reg.-Key:
[15et as Defaul:
Connection to 'Cx-60BAE4' failed!
Connection Timeout (s} 5 =2
B ~Loca~ (127.295.256.1.1.1) Add Route Dialog
-l CH470042 (534 20096.1.1)
B Cxn0BARY (163.25422013311) EnterHostName /0P | [ | Reftesh Status cast Search
Hast Name AMS Netld TwinCAT 05 Version  Comment
X508 16925622 . 16925422018 211234  WinCE (7.0)
DESKTOR-301VOFN 1010047.35 169254739001 314022 Windaws (1
DESKTORYSOIOR 16925022 127255286111 2112306  Windows 8 L
Logon Information
2 Enter a user name and password that s valid for
remate system
onnection to T 50BARY faied! Paswod [
Rt Name [T arq CXBIBAGA Floute Name (Femots}  [DESKTOPY
- [ Amteid 169.254.220.193.1.1 Targel Aot Remote A
_ Transpart Tope TCPAR v O Proiect O ores
@ Static @ Static Cancel
Address Infe [169.250 220153 Ot o1
OHostName @ [P Addiess
Connection Timeout (st |5 3
Add Flaute Close

Connection complete.

General Boot Settings

-
! TwinCAT System Manager T i
v2.11 (Build 2288)
B —Local- [127.255.255.1.1.1) ok
4 AT B2009611)
54 CXB0BAGA [169,254.220193.1.1) Cancel
Search (Ethemet) .|| |
Add Route Dialog X
Search (Fielcbus]
EnierHostName /2 | [ | Rishash Status Bioadcad Search |
Hastl Adiress AMS Netld TWCAT  OSWersion  Comment
16925422, 163ZBAZ019. 2112304  WnCERD)
et s bafa | PESCTORSTTVORH 1010047.35 TBIZBATIINT 214022 windows..
etasDefad | peskroroause 10100471 101004711611 31,4022 ‘Windows (1.
‘ DESKTOP-S030R 18925422, 127.285:2551.01 2112308 ‘windows 8
Connectian Timeout (s} 5 %
[ 7 < >
At this time, if the controller is not in config mode, you need to click this icon —— to switch the controller to

config mode first, and then right-click Device and click Scan to scan the slave station of EtherCAT.
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1 v - Lonngurauon
= 1/O - Configuration
-5 110

- De'vice H{EderCAT) 4 new 1O devices found
3] % Device 2 (CX5120-BK)
-4 Device 4 (COM Port) -Devica1 [RT-Ethemst]  [PCI\Tcl8254x2] > ok
&8 Mappings 7] Device 3 Etheid F—PEt e etEze T
[]Device 2 [Cx5120-8K) Cancel
] 4 [COf Tl
Select Al
QngeleptA\l
The scanning results are as follows:
. -
= 1/0 - Configuration
=B 1/0 Devices
E-== Device 3 (EtherCAT)
-=¥= Device 3-Image
--=$= Device 3-lmage-Info
- 81 Inputs
- @ Outputs
m-§ InfoData
-l Drive 1 (VH5-CC100)
4)Configure activation
Click . ,Activate configuration
R NC - Configuration -
1-[21 NC-Task 1 SAF
B NC-Task 1 SVB No Ad.. Name State CRC
4 NC-Task 1-Image =1 1001 Drive 1 (VH5-CC100) op 0
7] Tables
B Axes
. Axis 1
8 PLC - Configuration
B Cam - Configuration
1 1/O - Configuration
1-E# 1/0 Devices
(-5 Device 3 (EtherCAT)
<} Device 3-Image
=f= Device 3-Image-Info
1 Inputs
$| Outputs
§ InfoData
-2 Drive 1 (VH5-CC100) Actual State: op Counter Cyclic Queued
& 1st TkPDO Mappilng Init Pre-Op | [S31e0p op Send Frames 2031 + 3327
- §l 1st RxPDO Mapping Frames / sec 499 + 2
#| Control Word Clear CRC Clear Frames Lost Frames 0 + 0
@/ vl target velocity Tx/Rx Errors 0 /0
4| ModeOfOperation
&l Target position

Click online, and the current state is the running state, indicating that the activation is correct.
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B

i8R (PooRR)
BihS# (sDoRE)
# Online
TE4E CoE

EtherCAT 1/ORRSH
W35

ER

RERS
gk

ST

SIS
REET

Current state: runni ng
HAIATS: =T
BRI BT

BT AR

FoE

T .. L.

E2PROMIE]
EEZPROM...

5)Add Group U parameters to the PDO.

As shown in the following figure: click Drive 1 (VH5-CC100), select Process Data, click 0x1A00 in PDO list, and

right-click in PDO content to insert U0-00 parameter.

i% EZPROM...

E A EZPROM XML

| SYSTEM - Configuration
I NE - Configuration
| PLC - Corfiguraticn
§ Cam - Configuration
1 10 - Configuration
B9 /O Devices
1 58 Davice 3 (EtherCAT)
s Device 3-image
|- Device 3-image-info
T @ Inputs
8§l Outputs
4§ Infolats
=] Drive 1 (VHS-CC100)
s @1 Tx 15t process data mapping
fs1- @l Rx 152 process data mapping
WeState
i~ InfoData
&8 Mappings
@8 MNC-Task 1 SAF - Device 3 (EtherCAT)
o8 NC-Task 1 SAF - Device 3 (EtherCAT) - Info

Gereral EtherCAT DC P

Type  Flags
128 M.
1 128 Mbuin
2 N oup.

323 inputs

POO Assignment [0x1C12):
=N
Cloxisom
o602
[Cox603

Download
FIPD0 Assignment
P00 Configuration

s Data Startup | Cok - Online Online

i Size  Mame Flags SMsu

&0 Tx nd process dats mapp...

LA o
AR 60 Tx 3rd process data mappi.. o
Gx1AD 60 Tudth process data meppi.. 0

[ 110 AxTst process dts mappi 2 o

0:160] 40  Rx2nd process data mapp.. o

160§ 40 Rx 3rd process dota mappi. 0
P s S -
P00 C (01400

index | Size  Offs  MName Type

0w 00 U0 LINT

6041, 20 20  Statusword UINT

GaB06C.. 40 40 Velocity sctual vahis DINT

GeB061.. 1.0 a0 Modas of operation display  SINT
Frodefined POO Aasigneeit: (none)
Load POO info from device

Syne Unit Assianment...

Mame Online
Gt L MW

Type Size  »Add.. In/Dut User.. Linked to
1UNT n TN Ineut A

In config mode, add PDO data. As shown in the above figure, it was added successfully.

6) PDO data read/write(enable and speed setting )
As shown in the figure below, the object words 6040h and 6042h are written successfully.

ar3rLm - Loy auo
NC - Configuration

PLC - Configuration

Cam - Canfiguration

1/Q - Configuration

B 1/0 Devices

15 Device 3 (EtherCAT)
Device 3-Image

= Device 3-Image-Info
gt Inputs

5§ InfoData

Er-ad Drive 1 (VH5-CC100)

- Tx 1st process data mapping
ot Uo-00
&1 Statusword
o1 Velocity actual value
4f Modesiofoperationdisplay
%1 Torque actual value
%1 Position actual value
o1 vl target demand

----- ol ErrorCode

----- @ vl target velocity
----- 8l Modes of aperation

----- ®| Tarnet nasition

Variable Flags Online

Value: ‘OxOOOT m

New Value:

Release Write.. |

Comment:
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Cmimin g
NC - Configuration
PLC - Configuration
Carm - Canfiguration
1/0 - Configuration
B8 1/0 Devices
-5 Device 3 (EtherCAT)
= Device 3-Image
= Device 3-Image-Info
(- §l Inputs
[+ §) Qutputs
(+-§ InfoData
=] Drive 1 (VH5-CC100)
- @t Tx 1st process data mapping
&7 UD-00
& Statusword
- T Velocity actual value
& Modes of operation display

Varisble Flags Online

Value: 0x051E (1310)

New Value: Rolcass Write..,

&7 Torque actual value

- §f Position actual value
- T vl target demand

%7 ErrorCode
w T wl target actual value

- @l Rx 1st prc:ss data mabping i

%, Controfvord

+ @) vl targel velod

%] Modes of aperation

Set [6040h: Control word] : write 6 — 7 — 15 enable. 15 — 7 turn off enable. Write 128 to clear the frequency
conversion alarm.
Set [6042h:vl target velocity }, for example, write 1000, PO-13=50Hz. The frequency converter operates with SHz

forward rotation, writes -1000, and the frequency converter operates with SHz reverse rotation.

7)SDO data read/write
As shown in the following figure, the COE object dictionary 10F1 is read and written. The value of 10F1-01 is

written from 1 to 3, and the value of 10F1-02 is written from 4 to 3. The writing and reading is successful.

o s LA 00 T mE WS | e L | Sy | SV G XML | XM AW | R | A A (MR e R RS B
SYSTEM - Configuration
NC - Configuration

General EtherCAT DC Process Data Startug

ILC - Configuration o
Update List

#lc Update [ Single Up;a!a [ show Offline Data

Zam - Configuration

/O - Configuration

I/O Devices

=555 Device 3 (EtherCAT)
+ Device 3-Image

Advanced

+ Device 3-Image-Info Index MName Flags Value
i+ §f Inputs 1000 Device type M RO 0x00010192 (65938)
i §l Outputs 1001 Error register RO 0x00 (0)
& 1008 Device name RO VHS-CC100
8 1009 Harduware version RO vi0
‘f‘ B Tx 15t process data mapp:mg 1004 Software version RO v5.12
Lt @l Rx 1st process data mapping + 10180 Identity o
-§ WcStat
i i = 10710 o5
#-§ InfoData .
‘ Local Error Reaction RW 000000003 (3)
& Mappings

i Sync Error Counter Limit
~@@ NC-Task 1 SAF - Device 3 (EtherCAT) yne Error Counter Limi

~@@ NC-Task 1 SAF - Device 3 (EtherCAT) - Info

R ssacess d pping

Rx 2nd process data mapping ~ RW »2«

#- 1601:0

® 1602:0 Rx 3rd process data mapping RW 2
+ 16030  Rx4th process data mapping ~ RW =2+
+ 1A00:0 Tx Ist process data mapping RW 8=
+- 1A01:0 Tx 2nd process data mapping RW >2x<
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10.4 Inovance AM600 (CODESYS) and VH5/VH6

10.4.1 System configuration

Name Model Quantity Explanation

Upper InoProShop | Inovanceupper computer software
computer
Controller AM600 1 -

Communication VHX-CC100
card ! )
Cable JC-CB-3 some For connection between computer and
PLC and between PLC and VFD

10.4.2 Parameter setting

The frequency converter slave station needs to be configured as EtherCAT communication mode, and

parameters to be modified are as follows:

Parameter Name Access Set Range Explanation
value
P0-02 Operati
peration Runtime L
command 2 0-2 Communication
. read only
channel selection
P0-03 Main fi
'fun requency Runtime o .
A input channel 6 0-9 Communication setting
. read only
selection
P9-00 C icati Runti
ommunication untime 1 02 EtherCAT
protocol read only
Aft dification, it is valid
P9-12 | Slave station No. RW ; 0-65535 er Moditication, TH1s vatt
when power on again.

10.4.3 Setup steps
1)New project

ERM FHE:

mEA TR M n-.;mi'mv\
i na
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i

L B B

W RSN IR
ERECAN: FEHRCAM e ROC

&t
gi- ] [ e s L
L) BTt
mESEan, o

RE LTS b

the

Open the software InoProShop. Select "new project"”, select the model: AM600-CPU1608TP/TN in the project

attribute interface, define the name and select the save path, and click "OK" to generate the programming



2)Hardware configuration

Double click the "CPU rack" item on the left to enter the hardware configuration screen of PLC mainframe:

BeE &lo - % B X MY -0 8 | O

g v 3 X !,b Hardware Configuration X

o afoN ~|' LocalBus - | = RHF £ (ks

= (1) Device (AM600-CPU1608TP/TN)
@ BEibHf

= FIEET
&>
= 20 pLc 248
- ,t‘:'j Application CPUH1EE |
il
|E] PLC_PRG (PRG)
- @ #emE
= & MainTask
@] PLC_PRG
| ER{ERE
‘2 SoftMotion General Axis Pool

(1) Double click to enter the local expansion module configuration interface.

(2) Expansion module component library.

(3) Select the position on the right side of the CPU unit on the installation slot, and in the expansion module
component library, double-click to select the required IO modules and place them in order.

According to the module model and installation sequence used by the actual application system, double-click the
selected module from the expansion module library on the right, and drag it to the "installation rack".

To delete a module, select the module and press Del to delete it. Take AM600 as an example, up to 16 expansion
modules can be connected to the mainframe, including 8 analog modules.

3)Add XML file

(D) Install in the network configuration interface.

Click "import ECT file", and the following dialog box will pop up:

Select the XML file of the corresponding device and click "open".
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¢ Network conguration X
SR ((EES (mak § B DEE O RE | @ SADSKE B SAGSOTE @ SAECTRE (@A Q@) 80

L o=ty

2021/10/23 14:35
[ = o

[21 xane-Dssc-cT 2022/2/26 %:19
[2] XINJE-DP3C(L)-Rev2.1-v1.2.21.202112... \022/3/17 14:03

0 XLM(1) 20X/4/13 10:24

STHE(N): | XINJE-LC3-AP-Rec3.0.2(7)

(2) Install through menu tools.
Choose Tool-Device library

Y E Wit | T8 |E0 M0
D@ S o)’ X | H

By
= ] Device (AMEDD-CPUIIE0ETRITH)
“‘, Devioe Diagnoss:
= 3 Network Configuration
#r EthercaT Config
2 LoceBus Config
= B mc B4R
= 3 Application

Select "Install" in the pop-up dialog box.

B [SystemRepostary

(C:\novance Control\InoProShop(V1.3.50.0)\CODESYS\Repository\Devices)

FRETR R ) e
MBS R P S THENEEE..  vendon [<SEBREM> B
B fUvE R

* [ smigE =
s =
& @ softMotiondiEh
# (@ miptisk

FHNE D).

Select the "EtherCAT XML device description configuration file" item in the pop-up "install device description”
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dialog box, select the slave device description file saved in the local path, and open the corresponding XML file.

4)Add master device

It is recommended to use the scanning function and follow the [hot reset]-llog out]-I'scanning devicel process.
Preparation conditions:

(D The PC and PLC are correctly connected through the gateway, search the PLC in the same network segment,
and click OK after finding it.

Note: Ethernet connection requires that the IP address of the connecting device (PC) and the IP address of the PLC
are in the same network segment, so confirm whether the IP address setting of the PC meets the requirements

before making the connection action.

The following figure:
e o o | BEE » BF -
N
HEE, . . E
- & .
Fis ® |
[Gateway-1 -] |moss] GEzhy)
- L ]
IP-Address: b=t
EEEE X
SRR
= gl Gateway-1 TEA: HER
: AME00-CPU160TP
i) [ams00-cry1508TP [0058] | s
DESKTOP-65394U [2009.4007.5006] TEwE-
0058
b-3 ke
LUDP
B&1D: -
10F4 0001
BEEE*:
3.5.11.10
BEEE25HA:
Shenzhen Inovance
echnology
WE | A

(2) PLC and slave networking are normal.

(3) The configuration information of the background configuration port is consistent with the actual PLC

connection port, as shown in the following figure.
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- [ (R % O N taew gt eR | GE QW 80

oy S| SRS
J

AARAARAARARAARRAARAS
5

= H T AP AT Adate]
W pent (¢ i
LA
€ atmptyis
l‘ el

[ Xinje_Cortex_Linux SM_CNC ' ({] EtherCAT_Master x |

General AutoconfigMaster/Slaves Ethem
Saxtit sl EtherCAT NIC Setting
EtherCAT 1/ Mapping Destination Address(MAC) Broadcast [ | Enable Redundancy
tar s Chs Source Address (MAC) 0C-B2-87-85-78-21 | m

Network Name |eth1
Status @ Select Network by MAC @ Select Network by Name

6)Scan slave station
After the configuration information of the background configuration port is consistent with the actual PLC

connection port, scan the EtherCAT slave device.
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The scanning results are shown in the figure below. Click Copy scanned device to add all the scanned slave
stations to the project.

L i . 2
3 EEENEEF :h; SR | Ee (R G Be tyEw

~Lm e

SAGSDZE G BAECTRE @M QLW 80

L .3
w3 | @l SAeDsze: &

o x
| EEERE L. Gi ]
anE = 2 BEm
VIS _CC100 IINJE-VME  EtherCAT(Col) Drive Rev2 0 3
= Bl el

EwE ausn
MELCI00  XINE-VIS  EtherCAT(CoE) Drive Rev2 O

"
i
E}

L]
&
2
2
&
=

N
&
LE]
) ETHERCAT EherCAT Task
- & s )
&) nc oo 2
O mEweRx

g
)

copy scanned device =~ BRTES

TR
The network configuration is shown as follows:
LB A 9 AT

= () Device (AME0O-CPU1508TR/TH)

T NS RDR W TRRE () WRE 1) DR (0] BAE | G WAELDSOLR I SO G WAELL
O g

7)Configure activation

Compile and download the configuration in turn, log in

[
and run the PLC.
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1 EHEHAER

il

L GB VH5_CC100 (XINJE-VHS
Fthar™ ATICAE\ Nriva Dau? M

@ pevie |¥g ¢

P k Configuration X (1] VH5_CC100

| PR |EEM RN MR bEe ks | @SS B SAcsDTE & BAECT

Click online, and the current state is the running state, indicating that the activation is correct.

8)Add Group U parameters to the PDO.

s BB

_ — - _— Current state: running
RihEH(S00RE) s REET g BR

% Online

HEEEGE TH.. L.

EtherCAT J/ORLSH E2PROMEEL]

s EE2PROM... 1% E2PROM... . 5\ EZPROM XML

E8

»
»
W  ModeOfOperationDisplay
*  Torque actual value
% position actual value
*  vitarget demand
*  ErorCode
*  vitarget actual vaive
% [ A Te2nd process dats mapping
# [ A Tedrd process dats mapping
% OO\ Tedthprocess data mapping
[mf V8

0 @700 HE WRORE FOMBA gy oy e
FEE| = 4 =R w5 M
16400 10 ol 2
16000 20 UINT
16200 1} wT
18200 10 ST
16200 an DINT
16500 20 wT
16200 a0 iR
18200 40 wlR
16200 40 ol
16200 230 IR 3
18200 20 UNT
16200 20 UINT
168506C 16800 40 DINT
1688061 16500 10 SINT
1826077 18200 20 mT
1626064 16200 40 DINT
1646043 16200 a0 DINT
162603F 16200 20 UINT
1626044 16500 20 INT
1621401 16200 &0 Bl
1621402 16200 60 SlE
1621403 16200 60 EEE
1640000 15800 [T} B
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Add PDO data without login. As shown in the above figure, it is added successfully.

9)PDO data read/write(enable and speed setting )

iR ot By DTFN -
R o) = EH &8 et L] Eul Sl =R 80 =
* "9 Contral Word NgWl LT Cantrol Word
Bihedsooizl) " o target veloaty wgwi ] [ | i target veioaty
» ModeDfperation s BT ] MadeO#0persson
e . "y Target possion %qnd DINT ] Target pesiton
i cot “ e Target torque %qwe L ] Target torgue
- Y w00 wlw2 Nt Ll uo-a0
I EherCAT Vol “- Y Stata Word wIw3 T 500 Stwtus Word
=B e EE b3 =R AE ZmE  eElE B 0 mER
"¢ Control Word QW2 UINT 6 Control Word
+ "y Wl target velodity %wQW3  INT vitarget veloaty
"8 ModeOfOperation %Q88  SINT 0 ModeOfOperation
+ "9 Target position %QD3 DINT 0 Target position
= "9 Target torque %QW8 INT 0 Target torque
Ea uo-00 %IW2 UINT 0 Uo-00
Ll Status Word %IW3 UINT 4657 Status Word

As shown in the figure above, the object words 6040h and 6042h are written successfully.

Set [6040h: Control word] : write 6 — 7 — 15 enable. 15 — 7 turn off enable. Write 128 to clear the frequency

conversion alarm.

Set [6042h:vl target velocity ], for example, write 1000, P0O-13=50Hz. The frequency converter operates with 5Hz

forward rotation, writes -1000, and the frequency converter operates with SHz reverse rotation.

10)SDO data read/write

As shown in the following figure, the COE object dictionary 10F1 is read and written. The value of 10F1-01 is

written from 1 to 3, and the value of 10F1-02 is written from 4 to 3. The writing and reading is successful.

58

J 16=1009:16=00 Hardware version RO
o CoE online 16#100A:16#00  Software version RO
| * 16#1018:16#00 Identity
EtherCAT /R = 16%10F1:16200  Error Settings
# ﬁ?g 116701 Local Error Reaction RW
116#02 Sync Error Counter Limit RW
=52 = 16%1600;16%00 Rx 1st process data mapping RW

STRING(3)  'vL.O'
STRING(4)  'v5.12'

UDINT |1

USINT 5



10.5.1 System configuration

10.5 Inovance HSU and VH5/VH6

Name Model Quantity Explanation

Upper AutoShop . Inovance upper computer software
computer
Controller H5U 1 -

Communication VHX-CC100
card ! )
Cable JC-CB-3 some For connection between computer and
PLC and between PLC and VFD

10.5.2 Parameter setting

The frequency converter slave station needs to be configured as EtherCAT communication mode, and the

parameters to be modified are as follows:

Parameter Name Access Set Range Explanation
value
P0-02 Operati
peration Runtime .
command 2 0-2 Communication
. read only
channel selection
P0-03 Main fi
'fun requency Runtime o .
A input channel 6 0-9 Communication setting
. read only
selection
P9-00 C icati Runti
ommunication untime 1 02 EtherCAT
protocol read only
Aft dification, it is valid
P9-12 | Slave station No. RW ; 0-65535 er Moditication, TH1s vatt
when power on again.
10.5.3 Setup steps
1)New project

Double click to open autoshop v4.4.6.0 software and create a new project:

(1) Executive document - new project;

(2) Select a new project, select HSU series, enter the project name and save path, click OK, then the project

column will appear attribute explorer.
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IE”E‘(E) =HE(V) EHE0) P!LC{E.

OHRTE Oisid TR
T#EEE
i & &FI=C I8Ea:
- TRSFHA).. = i
1BE8EE: C 5\HONOR \Documents
TEBEPLCERD =
TaTERE WES: WA >
BETEEE T4k
E==ilE (s BEEE
FETHE Ctri+S FISES: HUFH v - HR ¥
FADUEHE) 1> EtherCATREER IS RSN EIPLE
D20 =Tl @> EEEX R/
Kl —|SubIndex 3 BARHHZENEH (SEtherCATIOE K
K4 —|DstLength A HIER G M0R T
1230 —|Data > FHifashooon:RChEL, 4pR200H BRI
5> 1350 AfH4ModBus TCPH0Socket « 1FRCANES
|t PlaTE CANLinkHICANopen « 13546535 Mo dBus O Mth 1Y
=N g EE A
2)Add XML file
T AN SRR . MY e MM Liy
[ =it . =- 1 @ |
- 3 paEs =2 P
- | VHX-CCI00 2 -.‘ ‘ o ‘ XML ‘_;;. *-.._:
RIS .
- MEEES . |
W BiREEES -
E SEREES w |
- JEREHES Vindaws (C)
o FERES : [
L'l.l !E‘W?EQ EREN) | VHX-CC100-3720 | wml Fles (*aml)
- [ MO S EtherCATSRC L) [ 7

3) Master station connection configuration

L2 I

Y9 B ¥ EREEIRE L]
HOWA — | = F 1 | |8 s ]
| BRER % |
PLORRZE
|| s Pwmr i -
WP | 192 . 168 . 1 . 88 Pt
| EEn i |
| paraRs |
HEPc
| i |
FE mipit BESE SERER MACHHE
1 |
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AT
Ty

HES

]

PLGRMIRE

Bt | 2 pAp 7 vl W
BEP: | 192 . 168 88 | [ g
wEER: PING
AutoShop BeRPIRRE
#FPLC i |
| | 1&?
| 1 EEGS: BEE! I
== U £ MACH:HE
| SEPLCEEEF0

4)Add slave station

Q

If the controller is not in the monitoring state

the slave station at present, and it needs to be added manually.

11 W TR

BEhEs

1/0WTRERAE

i

1

, the frequency converter does not support automatic scanning of

+ Inovance Devices
=1 Other Devices
Yinje Bectronics, Inc.
XINJE-DS5C1 EtherCAT(CoE) Drive Rev3.0 v3.7.42

XIMJE-DS5C1 EtherCAT(CoE) Drive Revd.0 v3.7.70
XINJE-DSSC EtherCAT(CoE) Drive Rev2.0 v3.7.30
ENIE DR ElarCATICHE) el Mo V3.7, 20
LC3-AP EtherCAT Adapter 2

XINJE-VH6 EtherCAT(CoE) Drive RevL.0
XINJE-VHS EtherCAT(CoE) Drive Rev2.0
XINJE-VHS EtherCAT(CoE) Drive Rev2.0

+ R

o RS

o FRICHHEY

= WEERIES

v BIERES

o MRRIEES

o IEREES

AL

@ BiSHES

# MRS Ether CATSF B

If you need to automatically add an axis, please check the following operation to automatically create an axis and

associate the slave when creating a new slave station.
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00 .

EiRTHQ)

: S
Etem opfions
HitmaEeE

LJiE v
FAPLCRSI:  HURS .

) FilcHE: g v

R A TRz ’

GRS
iz

- TEGTRARE: 2 ()

' %
- 8 5t — 1 PER THES R
- BEHERBERT: EaiE
Bk RbcANInkE TR R ERE
CANINISHES TRB TN

SRR T UeTsries
it
[ hasTr@—3rl
[ diemides TR
8 s SRl ETHER
i EEI R T +i#

5 [l VH5-€c100] [I5 Ether
WP v EE: EEzEEN
Effercatin i
[T MSE Bahe iR =M ih

HiE BUH
5)Activate configuration
e
(1 Click compile™ to confirm whether the configuration and program are wrong, then download the

LT -
configuration =~ 'and run it, and then monitor it

(2) Click status to confirm that all slave state machines are in OP status.
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— ' - o

| B~

- =E=

a8 B
@[5 MAIN
@[ $BR.00T
@[5 INT_001

@ EtherCAT

% CAN(CANLink)
- KR

PO wanama

RS

Witties: o8
s R B
Bihed

L/

-
s

6) Add Group U parameters to the PDO.

R iind
HRLE Ad e K we | R |2B8T || Dnonm ©roms molerl | |
— [ Yo &% ] F%3) KR | || G EhercAT Devees
| 3 [v] Rx Ist process B SiRE N
process data s Rx 2nd process| T
s e &t W oA
[ Rz 3rd procass 1645100 16400  Status B UIFT
” 8 [] Rx 4th prouss: 164511016800  OutputFrequency B Nt
TG A = Tx 1st process 164603F 16400  ErrorCode ED VINT
- Statusword 1646041:16400  Statusword w e
. vl target '1""‘“ 168604316800 vl target demand B e
- input vl terget sctus 1696044 16800 vl target sctual value L] T
s [ N d process 1646061 16800  Modes of operation display ED smT
s O
3 Oga Tx 4th process
W uw-o
#3l: 168 4000
i mal VH5-CC100| [fj§ EtherCat
i, M | B ethercat 2830: 100 0

7) PDO data read/write(enable and speed setting)

Click 10 function mapping to perform relevant operations on the required values.

Clear alarm:

& =an

] me
HE L
b D
% [ ssa_om
b [ INT0

%

wRiEE

Lo

| il

/O fynction mapping

ey

Coatral Ward

ol target salewity
Statmward

ol verger desad

*1 target setmal sales

3 ik, B vis-cc o] i fshercar |
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Set velocity:

et EH AR T AN

[ =8 s m
Comtral Vard

wl vargat valoaity
Statwinard

vl rarget demand

vl target sctuwal vales

wREE

§H§8E§
i
i

s

il

§ é
L i1
i

a M wHs-cc100| s Etrercat

8) SDO data reading and writing
(1) Operate in sequence according to the steps written in the figure, and then read and write according to the
required parameters.

(2) Note: the trigger condition of the command is normally on / off.

(3) Read / write program.
@BS X ; q-%af:m-m'm_@g@ IR I
A+ S[HHEE I 0 P9 O 9 T — | < 1L [ )
2 s x B Fgsn
B T SRR [H5U v B S E— T [ T ] : |
Done [— RO
Busy [— m12
Rallangth— DO
KD —{ElavelD Data— D10
1220 —{ Index AbortCads |- 120 2
12 —|SubIndux Error [— W6
¥4 —{DstLength ErrorIl f— DB
FaEH
64 T
Execute ETC_WriteParsmater _Cof
K0 —|SlavaID Dene — 830
1220 — Index Busy|— W32
Kl — SubIndex Wher eCode [— D30
4 — DstLangth Error [— KM
230 — Data ErrorID {— D40
N

64



10.6 KEYENCE PLC KV 7300 and VHS5/VH6

10.6.1 System configuration

Name Model Quantity Explanation
Upper computer KV STUDIO Ver.9G 1 Omron upper computer software
Controller KV _7300 series 1 -
Communication VHX-CC100(V2.0) ! i
card
Network cable JC-CB-3 some For connection between PLC and slave
USB cable USB cable ) For connection blf;t[\‘Ngen computer and

10.6.2 Parameter setting
The frequency converter slave station needs to be configured as EtherCAT communication mode, and the

parameters to be modified are as follows:

Parameter Name Access Set value | Range Explanation
P0-02 Operation
command Runtime
Y 2 0-2 Communication
channel read only
selection

P0-03 Main frequency Runtime
w

A input channel 6 0-9 Communication setting
. read only
selection
P9- icati Runti
9-00 Communication untime 1 02 EtherCAT
protocol read only
P9.12 Slave station RW ) 0-65535 Aﬁer modification, it is.
No. valid when power on again.

10.6.3 Setup steps
1)New project
(D The computer and PLC are connected and communicated through USB port.

(2)Open the software and create a new project.
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View(M) Monitor/Simulator(N) Tool(T) Window(W) Help(H)
PO e =0 @ B use i PRAD G %EE EE
€ PLSX PLEY JOGK JOBY. OR6X OAGY TIN ! == i= o#

QQBEEEE
P B B R W

SOoNEe=NEE

New project

Project name(N)

S SfE P4 GRA FD O4F7 FE
R s s I s S S
BITRHER@@r BENIMA KN Y H>S

&

LC model(K)

5FR

o8- JH

=

Position(R)

| CilJserstadmin\DesktopUIWNSHI

Comment(C)

Meters). |
/

/

AW tllsplay comments (i
KVS PROJECT

[ Register special device cmnts({M)

Cancel

(3)Pop up the confirm unit configuration setting interface, and click "yes".

Confirm unit setting information
Setup unit setting info now?

* [fes]—=Start Unit Editor.
* [Mol—Close this dialog.
* [Read unit settingl—R.ead unit setting information from PLC.

F Yes(y) ﬂ No(M) || Read unit setting(U)

(#)Click the icon in the upper left corner: obtain the unit configuration information connected to the PLC,

double-click the model "KV-7300" to open the unit editor.

¢ || main <

ooooL

00002

00003

oooo4a

0000S

00006

2)Get configuration information (master station connection)

(D) Click "get unit configuration information connected to PLC".
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File(F) Edit(E] Conwvert(P) View(\) Option(Q) Window(W)
2l I g W 8B

(2)Click OK.

A | Unit
0 1
Hdth - 157mm KV=T7300 EV-¥H1EEC <Comn Select unit e Setup unit@
Unit E -
7E ¥ [0] Ev-73

El Built-in serial
Operation mode EV STUDIC model: -

KV-7300
Width:55mm
Depth:95mm

Curr. Cons:200ma
Weight:270g

To set up operation mode .

Aessage

Process i Row No. i Cod Message i

4 4 » ¢ % Message

[Editor  [lLines1. Col:n K Cancel Apblv

3)ESI file registration

Click "axis composition setting" and "ESI file registration".

| ALL All vendors

MO EE0EEE %]
1B 0 E-._a = Setup max. number of axes 16 axes ) Xinje Electric Co., Ltd.
o d Gontrél pariodiL) e 7 =% Frequency Converter
| 1 3¢) XINJE-VHS EtherCAT(COE) Drive Rev1 (.
Help -} XINJE-VHE EtherCAT(CaE) Drive Revi.{

) XINJE-VHS EtherCAT(CoE) Drive Rev2.(
X XINJE-VHG EtherCAT(CoE) Drive Rev2 (
E-X) Servo Drives
X1 XINJE-DS5C1 EtherCAT(CoE) Drive Re
~-X ) XINJE-DS5C1 EtherCAT(CoE) Drive Re
w31 XINJE-DSEC EtherCAT(CoE) Drive Rev
) XINJE-DS5C EtherCAT(CoE) Drive Rew:
=-X1 KINJEIO
) LC3-AP EtherCAT Adapter 3.0.2 [Detaile

rtual axis

Select the XML file .
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—— i L) XIMNJE-VHS EtherCAT(CoE) Drive R

Hap X ) KINJE-VHG EtherCAT(CoE) Drive R
X Servo Drives
) XINJE-DS5CT EtherCAT(CoE) Drivi
) XINJE-DSECT EtherCAT(CoE) Driw
P X J XINJE-DS5C EtherCAT(CoE) Drive
lease select the ESI file to be registered. % | @ +eX)XINJE-DSSC EtherCAT(CoE) Drive
=X XINJE 1O
™ <« PKBACK# 001 (F) » XLMIT) ~ (] F|EWIM()" -] M) LC3-AP EtherCAT Adapter 3.0.2 [Dt
[ virual axis
i v EREisR = M @ ‘= [Register ESI file]
Db . ENEE =3 I
! i L XM 2022/4/18 10:40 pral=-3
= BR [ vHx-ccio0(6) 2022/4/19 8:27 XML 37
i
J =
D BF
m =m
e THERES ()
- HOE (D)
- FORE (E) |
— PKBACK# 001 |
pkpackE o E Y € >
sz | | [ESt filegsami) v
e | [ |

After adding successfully, it is shown in the following figure:

=-M 1 Xinje klectnc Co., Ltd.
: é---?ﬂ Frequency Converter
----- 1 XIMJE-VHS EtherCAT(CoE) Drive Rev1.0 [Detailed setting required]
) XIMJE-VHE EtherCAT{CoE) Drive Rev1.0 [Detailed setling required]
¢ ) KIMNJE-VHS EtherCAT(CoE) Drive Rev2.0 [Detailed setting required]
LX) XIMJE-VYHE EtherCAT(CoE) Drive Rev2.0 [Detailed setting required]

el T AT p A,

4)Add slave configuration
As shown in the figure below, double-click VHS 1.0 to add the first slave station, and a configuration interface

will pop up after adding.

-XH16EC
[At Al vendors
Setup max. number of axes 16 axes =<1 Xinje Electric Co., Ltd
Control period(L) 1ms ~| EI X:i Frequency Converter

lIE-VHE EtherCAT(CoE) Drive Rev1.0 [Detailed sefting

Helo | 1241 XINJE-VHB EtherCAT(GoE) Drive Revl.0 [Detailed setting
| L3¢ XINJE-VHS EtherCAT(CoE) Drive Rev2.0 [Detailed setting
| Lo3¢) XINJE-VHE EtherCAT(CoE) Drive Rev2.0 [Detailed setting

Ié 3¢} Servo Drives
i 3¢ 1 XKINJE-DS5C1 EtherCAT(CoE}) Drive Rev3.0 v3.7.42 [Det:

=31 XINJE-DS5C1 EtherCAT(CoE) Drive Rev4 0 v37.70 [Det:

Servo +3¢1 XINJE-DS5C EtherCAT(CoE) Drive Rev2.0 v3.7.30 [Detai
Axis1 | L. XINJE-DSSC EtherCAT(COE) Drive Rev4.0 v3.7.70 [Detai
Slave detailed setting \ b .
ng require
Basic PDO mapping Motion function setting
Parameter 1 Setting item I
Type Servo Rl e—
Axis No. I 1
Number of occupied axes
e Product name 1.0
Wendaor
Vendor ID
Product code
Revision No. sesy
Check vendor ID | Uszed
Check product code I Hot uzed
Check revision No. | Hot used
Check atthe start of communication Check method of revision No
Explicit device ID check | Hot used
Explicit device 1D 10a1
Explicit device ID register 08
Other Extension setting Dizable
Slave det

Select the extension settings, as shown in the following figure:
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Basic PDO mapping Motion function setting
\ Parameter Setting item
Type Servo
Axis No. 1
Number of occupied axes
Basic ame
Wendor
Vendor ID e
Product code
Revision MNo.
Check vendor ID Used
Check product code Hot used
Check revision No. Hot used
Check at the start of communication Check method of revision No.
| Explicit device ID check Hot used
| Explicit device 1D
Explicit device ID register
Other Extension settin Disable =
Enal
DC setting-choose DC mode
Basic PDO mapping Motion function sefting  Communication command at initialization Dcswanced zeftings
Parameter Sef u
Operation mode
5 Sync cycle
Basic User setting mode JIsed
Sync Used
Sync mode Syne eyele
Sync cycle x 1 (1000 us)
Syich User definition
Shifttime | 0 us
Sync mode. | Wot uzed
Sync cycle
Syncl Sync 0 cycle
User definiticn
Shifttime:
=
Select the operation mode supported by the slave station of the EtherCAT connection object.
meﬂg Communication command at initialization DC sefting Advanced settings
e Parameter Setting itern
T o .
|Senvo
MNumber of i Stepper
’ Product name
rter
B Vendor
Wendor D
Product code
Revision No.
Check vendor ID Use
Check product code Hot use
Check revision No. Hot use
Check atthe start of communication Check method of revision No.
Explicit device ID check | Hot use
Explicit device ID
Explicit device ID register
Other Extension settin: Enabl
Cancel
5)Add PDO mapping

Add the required PDO parameters, including input and output, as shown in the figure below.
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Basic PDO mApping  Motion function setting  Communication command at initialization  DC sefting  Advanced settings
Direction]| FPDO mapping name (index) | FDC entry name Index Data siz

1600 Rx 1stRfocess data mapping ~]

Name (M} |Rx 1t process aata mapping |

Index (map)(l) 500 | [HEX ]

Mame Index (entry) | Data size (bit)
Ox&040:=00 16

vl target velocity 0x6042:00 e |
(Add)

sic PDQ mapping  Motion function setting Communication command at initialization DC sefting Advanced seftings

~ection PDC mapping name (index) PDC entry name Index Data siz
B RAil1st process data mapping (0x1600} 3‘:::’9‘;"’:;:25, 31223323‘.3
k Add PDO =

| 1400 Tx 1st profess data mapping ~ |

Name(d) [Tx 15t process data mapping |

Index (map}l} [1200 | |HEX ~ |

Na Index (entry} | Data size (bit}
oxe041:00

wvl target demand 0x6043:00
wl target actual value 0x6044:00
(Add)

6)Activate configuration

]
After adding the object dictionary, download the program

. After downloading the program, power on the

PLC again. When the lower computer PLC turns green, it indicates that the activation is successful.

7)Add Group U parameters to the PDO.

Slave detailed setting
Basic PDO mapping Communication command at initialization DG setting Advanced settings
Direction PDO mapping name (index} PDO entry name. Index Data size (bit) us
‘Control Word 0x6040:00 16 42064.00
E Rx 1st process data mapping (0x1600) |\ 500 00 it = bt ah
Statusword 0x6041:00 16 42000.00
. M i target demana 0x%6043:00 16 42001.00
B vitargetal < = =
| Ma sslectabls device definition ~ D
Name(n} [Tx 15t process data mapping ] rl
E
Index (map)(l} 1400 | [HEX |
L Mame Index (entry) | Data size (bit)
Edit PDO entry Statusword 18
vl target demand 16 ,7_'_ |
No selectable device definitig ~ I target actual value s L0
PDO entry name(h) [[EE lig
Indexdy 4000 I | +
Sub-indexill} o 3
Data type(D) UiNT
M -. s B

8)PDO data read/write(enable and speed setting)
The following figure shows the register configuration of the object dictionary. Switch the controller to online
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mode after configuration, as shown in the following figure:
Editor,

Maonit

Online edit
Simulator
Simulator edit

The following figure shows the mapping address of the object dictionary:

€ aetalled semng

sic PDO mapping  Communication command at initialization  DC setting  Advanced settings

rection PDOC mapping name (index) FDO entry name Index Data size (bit) UG
I'P Rx 1st process data mapping (0x1600) 3‘;;:;(’;"::'&@ g::g::;gg :g 42064.00
{Add)
| Statusword 0x6041:00 16 42000.00
l" Tx 1st process data mapping (0x1A00) | vl target demand 0x6043:00 16 42001.00
vl target actual value 0x6044:00 16 ]
Add
Qm—

Open the monitor ', select the expansion unit buffer memory, find the mapping address, and directly operate

the object dictionary.

. @

B ) B 5 B G e

@[>]m i

Comments Comment 1 -

£= Batch monitor
O Device(@} I@ Unit buffer memory(G) I © UnitInternal device(U)
Unit Offser | Current value |Display format | Comments ~

[1IRV-XH165C 22060 0 DEC 16BIT Ax1 I70 Input 60
22061 0 DEC 16BIT Ax1 I/0 Input &1
22062 0 DEC 16BIT Ax1 I/0 Input &2
22063 0 DEC 16BIT A1 I/0 Input 63
22064 0 DEC 16BIT Ax1 /0 Outpuc 0
22065 0 DEC 16BIT Ax1 I/0 Outpuc 1
22066 0 DEC 16BIT Ax1 I/0 Output 2
22067 0 DEC 16BIT Ax1 I/0 Outpuc 3
22088 0 DEC 16BIT Ax1 I/0 Output 4
22088 0 DEC 16BIT Ax1l I/0 Cutput 5
22070 0 DEC 16RIT Axl I/0 Qutour ¢
22071 0 DEC 16BIT Ax1 1/0 Outpuc 7
22072 0 DEC 16BIT Ax1 I/0 Outpuc 8
22073 0 DEC 16BIT Ax1 I/0 Output s
22072 0 DEC 16BIT Ax1 I/0 Outpuc 10
22075 0 DEC 16BIT Ax1 I/O Outpuc 11
22076 0 DEC 16BIT Ax1 I/0 Outpuc 12

[11KV-XH16EC 22077 0 DEC 16BIT Ax1 I/0 Outpur 13 ~

9) SDO data read/write
Read:
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00001
000000

00002
000000

00003
000000

00004
000000

Write:

MROO4

R30513

1 2 5 = & 5 o
MROOO R37112 |_ UWRIT
| #1 #42144 $10F1 #1
KV-XHLGEC
R30512 |- UWRIT
| #1 $0001 #1
KV-XHLGEC
r UREAD
| #1 ‘#42145‘ EM10 #1
#00004
KV-XH1G6EC T}
am Read
|—LREAD
| #1 ‘#42149‘ EM11 #1
#00000
KV-XHLGEC
R37113 — UWRIT
#1 #42152 $10F1 #1
KV-XHLBEC
— UWRIT
#1 #42153 $0001 #1
KWV-XHLBEC
— UWRIT
#1 #22154 #1 #1
KW-XHLEEC
— UWRIT
#1 #42156 #4 #1
EW-XHLEEC
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11. EtherCAT communication alarm code

When the EtherCAT communication is abnormal, the frequency converter panel displays an alarm with error

Errd4, and the object word 603Fh displays the error code “8xx”,which can be queried through U0-73 on the

frequency converter panel. After the fault is rectified, use the bit7 of Controlword to reset the fault. The following

table lists the detailed fault causes. (When the frequency converter itself alarms, that is, errors other than Errd4,

need to clear the alarm twice through the panel, once clear the alarm itself and once clear the communication

alarm Err44. Through the bit7 of controlword, the reset and clearing fault only needs to be cleared once.)

Alarm
code

Description

Reasons

Solutions

817

ESM
request

Incorrect
status
exception
protection

Accept state transition requirements that cannot be
transitioned from the current state:

Init—SafeOP

Init— OP

PreOP— OP

ESM status after an error is reported: When the
ESM status is Init, PreOP, or SafeOP, the ESM
status remains. Change to SafeOP when the ESM
status is OP

ESC register AL Status Code:0011h

Confirm whether the
master station's state
transition request is
correct

818

No
required

ESM

exception
protection
defined

Receive state transition requirements other than:
1:Request Init State

2:Request Pre-Operational State

3:Request Bootstrap State

4:Request Safe-operational State

8:Request Operational State

ESM status after error reporting: stops at the
current status when the current status isInit, PreOP,
SafeOP, and changes to SafeOP when OP

ESC register AL status code:0012h

Confirm whether the
master station's state
transition request is
correct

819

Boot status
request exception
protection

Accept the following state transition requirements:
3:Request Bootstrap State

ESM status after error reporting: init

ESC register AL status code:0013h

Confirm whether the
master station's state
transition request is
correct

822

Mailbox
exception
protection

setting

The SMO/1 setting value of the mailbox is
incorrect:

The receiving and sending areas of the mailbox
overlap with SM2/3, and the addresses of the
receiving and sending areas are odd.

The starting address of the mailbox is outside the
range of  SyncManager0:1000h~10ffh
syncmanager1:1200h~12fth

Incorrect setting of SyncManager 0/1 length (ESC
registers: 0802h, 0803h/080ah, 080bh):
SyncManager0: out of the range of 32~256byte
SyncManagerl: outside the range of 40~256byte

and

Incorrect setting of control register (ESC register:

Set
correctly according to
ESI file description

syncmanager
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Alarm Description Reasons Solutions
code
0804h/080ch) of SyncManager 0/1:
Set other than 100110b to 0804h:bit5-0
Set other than 100110b to 080ch:bit5-0
ESM status after error reporting: init
ESC register al status code:0016h
826 Synchronization | Invalid synchronization signal Check whether the
error ESC register AL status code:001ah network  cable s
disconnected or
strongly disturbed
827 | PDO watchdog | During PDO communication (SafeOP or OP | Confirm whether the
abnormal status), bit10 of time 0220 (AL event request) is set | sending time of PDO
protection through ESC register addresses 0400 (watchdog | from the upper device is
divider) and 0420 (watchdog time process data) | fixed (interrupted).
without on. Confirm that the PDO
ESM status after error reporting: Safe OP watchdog detection
ESC register al status code:001bh delay value is too large.
Confirm whether there
is any problem with the
wiring of EtherCAT
communication cable
and whether there is
excessive noise on the
cable.
829 | Syncmanager 2/3 | SM2/3 is set to an incorrect value Set  syncmanager2/3
/830 | setting exception | The physical address of SM2/3 is set incorrectly correctly according to
protection (ESC register: 0810h/0818h): the receiving and ESI file description
transmitting area overlaps, overlaps with SM2/3,
the starting address is an odd number, and the
starting address completion address is outside the
range
SM2/3 length setting (ESC register: 0812h/081a) is
different from RxPDO and TxPDO
The control register (ESC register: 0814h/081ch)
of SM2/3 is set incorrectly
ESM status after error reporting: PreOP
ESC register al status code:001dh/001eh
831 PDO watchdog | PDO watchdog setting error Correctly  set  the
setting abnormal | The PDO watchdog trigger is valid (SyncManager: | watchdog  detection
protection bit6 of register 0804h is 1), and the set value of | timeout value
PDO watchdog detection timeout value (registers
0400h, 0402h) does not meet the "communication
cycle *2" condition
ESM status after error reporting: PreOP
ESC register AL status code:001fh
836 TxPDO The data size of TxPDO mapping exceeds 24 bytes | Confirm that the data
distribution ESM status after error reporting: PreOp size of TXPDO
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Alarm Description Reasons Solutions
code
abnormal ESC register Al status code:0024h mapping is set within
protection 24 bytes
837 | RxPDO The data size of RxPDO mapping exceeds 24 bytes | Confirm that the data
distribution ESM status after error reporting: PreOp size of RxPDO
abnormal ESC register Al status code:0025h mapping is set within
protection 24 bytes
844 | Synchronous After the synchronization processing is completed, | Confirm the setting of
signal abnormal | the interrupt processing occurs above the set DC and whether the
protection threshold according to SYNCO or IRQ propagation delay
ESM status after error reporting: SafeOP compensation and
ESC register al status code:002Ch deviation compensation
are correct.
845 PLL does not| Is after synchronous processing, the phase | Confirm the setting of
complete combination (PLL locking) of master station and | DC
abnormal slave station still cannot be completed
protection
848 | DC setting | The setting of DC is wrong. Confirm the setting of
abnormal Bit2-0 of ESC register 0981h (activation) is set to | DC
protection a value other than the following:
bit2-0=000b , bit2-0=011b
ESM status after error reporting: PreOp
ESC register al status code:0030h
850 | PLL  abnormal | ESM status refers to the situation that the | Confirm the setting of
protection communication and servo phases (PLL locking) do | DC and whether the
not match under SafeOp or OP status propagation delay
ESM status after error reporting: SafeOp compensation and
ESC register al status code:0032h deviation compensation
are correct.
853 Synchronization | Set unsupported synchronization cycle: Set the
cycle setting | The set value of synchronization cycle is beyond synchronization
abnormal 500us, 1ms, 2ms and 4ms period correctly
protection ESM status after error reporting:PreOP
ESC register AL status code: 0035h
870 | Data frame loss | Data frame loss 1. Check whether the

alarm

baud rate set in P9-02
matches the
communication card.
The default baud rate of
the general machine is
06.

2. When setting ECAT
communication
parameters, power on
again after
modification, otherwise
data frame loss may
occur.
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Alarm
code

Description

Reasons

Solutions

3. After the firmware of
the communication card
or frequency converter
is updated, it needs to
be powered off and
restarted.

4. Check whether the
communication card
and the inverter
backplane are properly
inserted, or whether
there is interference at
the interface.

880

Internal
communication
failure

Expansion card and frequency converter failed to
establish communication successfully.

Check whether there are
foreign matters in the
expansion card slot and
whether the pins in the
slot are intact.

881

Inverter not

responding

Check whether the
parameters of the
inverter are correct.

890

Slave state
machine

status

€1ror

When the frequency converter is running, the
master station requests non OP status without first
closing the slave station.

Or the error code is displayed after the key is reset,
indicating that the key has no permission to reset
the error (it may be enabled by the master station)

Check whether it enters
non OP state during
operation.

If the reset key cannot
clear it, it is necessary to
check that the master
station is forcibly
enabling the operation
command.
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