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Basic description
¢ Thank you for purchasing Xinje VHS 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

KWUXI XINJE ELECTRIC CO., LTD.  All rights reserved \

This material and its contents shall not be copied, transmitted or used without explicit written permission.
Violators shall be liable for the losses caused. All rights provided in the patent license and registration

including utility modules or designs are reserved.
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1. Product confirmation

Thank you for using XINJE VHS5 / 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.

T T

VHS-CC100
R CLATNTIRT T
OW2451016816

Fig. 1 Nameplate label location
Table 1 Package

Model Content Photo Quantity

Communication 1

card

VH5-CC100
Screw and 1
bracket

VH6-CC100 Communication 1

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
Ims
Synchronization cycle
2ms
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 , . Target torque parameters of VFD
velocity operation 607A h .
6040h 6071h can be changed in
6042h 6060h (reserved) .
real time
RxPDO1 RxPDO2 RxPDO3 RxPDO4 RxPDO5 None
VFD corresponding PDO data(TxPDO 0x1a00)
Fixed TxPDO Variable TxPDO
Velocity | Mode of | Torque | Position Functional
. vl target Error vl target
Statusword | actual |operation| actual actual parameters of VFD
. demand code actual value .
6041 h value display value value can be changed in
6043 h 603Fh 6044h i
606Ch | 6061h | 6077h | 6064 h real time
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 TXxPDOs can be fixed
and 4 TxPDOs can be added.

4. Communication card components

4.1 VH5-CC100 communication card components & indicator description

The expansion card has three LED lights, as shown in the figure .

Pin connector
ouT
N
L=
o
Nylon strut Indicator ight

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

Error indicator

Normally OFF

No error

OFF 0.2s ON 0.2s flashing

Pre-OP fault status

Operation indicator

OFF 1s ON Is flashing Safe-OP fault status
Normally ON OP fault status
Normally OFF Init status

OFF 0.2s ON 0.2s flashing | Pre-OP status

OFF 1s ON Is flashing

Safe-OP status

Normally ON

OP status




VFD communication status

indicator

The expansion card is disconnected from the

Normally OFF
frequency converter
) The connection between the expansion card
1Hz flashing )
and the frequency converter is normal
The expansion card is establishing connection
Normally ON

with the frequency converter

4.2 VH6-CC100communication card components & indicator description

o O

C

L =1
Indicator light ‘4ﬁ9 2

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

o

[ —

e

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

CoE 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 mapping area

(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
AO000~FFFFh | Reserved AO00h~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-CC.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
1018h 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 1st 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 UINTS RW
01 1st receive PDO mapped UINT32 RW
02 2nd receive PDO mapped UINT32 RW

11




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 1st 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 1st 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 1st 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 1st 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
1C0O0h 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 UINTI16 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 SyncO0 cycle time UINT32 RW
11 SM-Event Missed UINT16 RO
12 Cycle time too small UINT16 RO
32 Sync error UINTS RO

nn

Note: Items marked wit 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 Al1-01
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 UINT16 RO NO

5200 02 VAR Number of CRC errors UINT16 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

15




06

VAR

Cycle time

UINTI16

RO

NO

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 INTS 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

16




7. State control

7.1 VFD 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

0: After the main power supply is turned on

Mot ready to switch on

‘ 1: After initialization is completed

- 15: Fault reset :
: disabled -
: 4 :
Shutdown: 2 7: Disable Voltage :
Ready to
switch on ¢ i
Switch on: 3
6: Shutdown
: 14: Emor ;
: response .
) operation |
: Disable Voltage: 10 Sl o completed !
: Enable operation: 4 Eauit : :
i reaction active '
i 5: Disable
operation T
Operation 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
Bit7 Bit3 Bit2 Bit 1 Bit 0 e
Command - - 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 1 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 | Bit1l | Bit0
FC RO | SOD | QS VE F OE SO | RTSO
Not ready to switch
1 1 0 0 - 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) “m'_t
» function [—» vl velocity s vl velocity actual
vl velocity acceleration (6048 hex) .| Ramp |demand (6043 hex) Velocity | yalue (6044 hex) _
™ function control g
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

The independent protocol object enables the master station to directly operate the VFD remotely, and all

performance parameters directly use the parameters of the original frequency converter.

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 1:Forward running

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

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

7 Fault reset 1: Fault and warning clearing

8 Enable effective | 0: Default CiA402 protocol

1: Independent protocol (this agreement)

9-15 Reserved

® 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.

5010 hex ‘ Target Speed
Range: 0000 ~ FFFF hex Unit: 0.01Hz Default value: 0000 hex
Size: 2byte(U16) Access: RW PDO map: Possible

® The object gives the output frequency of the frequency converter.
® Refer to PO-13 and P0-14 for upper frequency limit and upper frequency source.

5100 hex | Status
Range:0000 ~ FFFF hex Unit : - Default value: 0000 hex
Size: 2byte(U16) Access: RO PDO map: Possible

® The current state of the frequency converter.

®  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
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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 map: Possible
5200 hex ‘ Communicate State
Sub-index 0:Number of entries
Range: - Unit : - Default value: 0006hex
Size: 1byte(U8) Access: RO PDO map: Not possible
Sub-index 1: Number of frame lost
Range:- Unit : times Default value: 0000hex
Size: 2byte(U16) Access: RO PDO map: Not possible
Sub-index 2:Number of CRC error CRC
Range:- Unit :times Default value: 0000hex
Size: 2byte(U16) Access: RO PDO map: Not possible
Sub-index 3: Number of rejections
Range:- Unit :times Default value: 0000hex
Size:2byte(U16) Access: RO PDO map: Not possible
Sub-index 4:Newest error cause
Range: 0-3 Unit :- Default value: 0000hex
Size:2byte(U16) Access: RO PDO map: Not possible
Sub-index 5:Newest error index
Range: - Unit :- Default value: 0000hex
Size:2byte(U16) Access: RO PDO map: Not possible
Sub-index 6:Cycle time
Range:- Unit : ms Default value: 0000hex
Size:2byte(U16) Access: RO PDO map: Not possible

® Sub-index 1~3 diaplay the status of the communication data frame between the expansion card and the
frequency converter.
® 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
frequency converter, which can be ignored in normal use.
Notes:
(D 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.
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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 Uleé6 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/VH6 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.
®  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.
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.
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
8 Reserved Not used
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9 Remote 0:Control from Controlword is diabled
1:Indicates that being performed by Controlword
10-15 | Reserved Not used
6042hex ‘ vl target velocity
Range : -32768-32767 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 0~10000. Values beyond the given range

vl target velocity =

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
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 fed back by the frequency converter.

6046hex ‘ vl velocity min max amount

Sub-index 0:Number of entries

Range :- Unit: - Default value: 02hex
Size:1byte(US) 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.

® Sub index 01 supports the minimum speed of reading and writing, which will be associated with
frequency converter parameter PO-17

® Sub index 02 supports the maximum speed of reading and writing, which will be associated with
frequency converter parameter PO-15(the maximum allowable setting value is determined by the
maximum output frequency of P0-13)

6048hex ‘ vl velocity acceleration

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: Delta time

Range :0 — FFFF hex Unit:0. 1s Default value: 00000200hex
Size:2 byte(U16) Access: RW PDO map: Not possible
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® This object sets the acceleration time.
® Read / write delta time will be associated with VFD parameter PO-18.

6049hex ‘ vl velocity deceleration

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: Delta time

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 delta time will be associated with VFD parameter PO-18.

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.

605Ehex ‘ 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).

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 fed back by the frequency converter.
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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 PLC 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.

L] L]
ouT ouT
PLC r =
L] L]
IN IN
[] []

10.1.2 Physical wiring

L] L]
OuT = ouT
[] [
L] L]
IN IN
[] []

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

10.1.3 System configuration
10.1.3.1 Parameter setting

l ETHE
ECAT

RNET

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 .
. read 2 0-2 Communication
channel selection
only

P0-03 Main frequency A | Runtime . )

. 6 0-9 Communication setting

input channel read
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selection only
P9-00 C icati Runtime 1 0-2

mmunication

OUTcatio read EtherCAT
protocol
only
Aft dification, it is valid
P9-12 Slave station No. RW - 0-65535 er moditication 1 IS_ val
when power on again.

Note: 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

s

MName Date modified Type Size
| Profile402.xml 10/8/2020 10:45 A.. XML File 22 KB
|..§] VHX-CC100.xml | 6/3/2021 10:03 AM XML File 417 KB
<) XINJE-DP3C-Rev2.0-v1.2.20.20210615-30..  9/10/2021 1:26 P\ XML File 260 KB
=) XINJE-DS5C-ECT.xml 7/29/2021 932 AM  XMLFile 787 KB
<) XINJE-LC3-AP-Rev1.3.0xml 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 by

Frogram Model: XD5-60 offline
I1c o KOH-30A1G
C oz EIH-30ALGL
mp o [ IDH-60432
i XI5 EIH-50A54
iL XIRE ¥IH-50T4
iE xoc
iE XIE

XM

XIME

[] Show Special Madel
Input Hum: 35 Output Hum: 24 Cancel

10.1.3.4 Master connection configuration

1.Computer configuration

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:
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(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.

! =

Networking | Sharing | General
Connect using: You can get IP settings assigned automatically if your network supports
,? Realtek PCle GBE Family C ler 22 wﬁm,mnﬁdmaﬂmmmmum
() Obtain an IP address automatically
This connection uses the following tems: T o ~
¥ BQ0S Packet Scheduler A — :
[ -+ Microscft Network Adapter Multplexor Protocol bl 192.168. 6 .10 |
M -2 Microsoft LLDP Protocol Driver Subnet mask: | 255 .255 255, 0 |
v & Link-Layer Topology Discovery Mapper |/O Driver ——————
™ -+ Link-Layer Topology Discovery Responder Default gateway:
[ s intemet Pmlocol'u"ardunﬁ(TCP/iFvG}
| on 4 (TCP/IPv4 LY Obtain DNS server address automatically
) >

(@) Use the following DNS server addresses:

Uninstal Properties Preferred DNS server:

Desciiption Alternate DNS server:
TmmsonCmtanntnmUMPrdnml The default
wide area network ides communication
amdvemﬂm@ed [[] validate settings upon exit :Mranud...
OK || Cancel | ok || concel |
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:

) 2 b BB 5w
sF12 ErE<—. . . .‘*D*/{QWL:

Communication configuration I

! New Edit Delete | Move-Up Move-Down

Hame Conmection statuz Status EBelonzing Dezeoription Connect Info
USE_Xnet_1 Hot commected in use Global |[Search type: Automatic search, Search mode: ...
Ethernet_¥net Default Hot commected Global |Search type: ethernet, Search mede: Device t...

Ethernet Modbus Defanlt Hot commected Global  |Modbus—TCF commection, device IF addrezs: 19...
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Communication configuration b e

Communi cation Hame: |Ethernet ¥net 1

Connection mode salection

[Interface Twpe: | Ethernet V]
[Comml’rntncol: Inet vw
[C-:-ru.nect Type: designated addres V|

Communication parameter conflguration

IF Address: i192.168_ (ST -

ServerConfiz Service stopped

Auto—connect on exit
o | canel

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.

=-C3 PLC Config EthercatConfig

..... ]
[+ Password S

T

----- il PLC Serial Port Mazter

_____ [#] ethernet FLC Master
""" [ Pulse Slave

----- 3] Module

..... f=] BD

..... B, ED

- ff 4GBOX

- M Canopen

L0 EtherCAT

»1‘13} 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.
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EthercatConfig

=2 o

State Machine

Error Message

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.

10.1.4.2 CiA402 protocol control

1) Enter the Expert process data and click “Input” and “Output” respectively in the SynManager. Select 1600,

| Master
PLE Master Offset timslus) ] n
Slave
—StationID:0 VHE-CC100 S Watchdog:
Slare Information Init

Eamet [ |
State

[ ]

Fundlappingiun: 0 =

Expert process data| Launch parameters COE-Online ESC Rez

FuncModenl e

Read

Servo Module i

®

@

I Write “ Activate | |

0K

Cancel

1200 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

Scan

Master

FLC Master

Slave
—StationID:0 YHE-CC100

General Bupert process data Launch parameters I0 Mapping COE-Online ESC Reg

SyncManager

PDO list

Index Size

Hame

#1800 [4.0 Rx ist procest data mapping
#xl601 4.0 Bx 2nd process data mapping
#xl802 4.0 Bx 3rd process data napping
#x1603 4.0 B 4th process data napping
#xlalD 8.0 Tx 1zt process data mapping 3
P hssign #xlall 4.0 Ti 2nd process data mapping
#xlalz 6.0 Tx 3rd process data napping
:"122? #x1al3 4.0 Tx 4th process data nepping
%
[ #xt1a02
[ #x1603 PDO: Add Edit Delete Move up Move down
Index:SubIde  Size Offset  Fame Type
#x6040:00 z0 0o Control Word UTHT
#6042 00 20 20 vl target velosity THT
Read Write hotivate 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
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EthercatConfig

Scan General Expert process data Launch parameters CDE—Unline ESC Reg

Master Address

FLL Msster Index:SubIdx Hame Address Type Bit length

lave [F-#x6040:00  Control Word HD10000 \THT 16

—StatienID:0 VHE-CC100 5%—5-#x6042:00 vl target velocity HD10002 IHT 16
f‘?:'--#xGDGD ;oo ModeDflperation HD10004 SINT g
FrH#2c8074: 00 Target position HD10006 DINT 32
:'-é::--#xﬁﬂ?l ] Target torque HO1000g IHT 16
-'-'\;_55-#)(6041 00 Status Word Hoio010 1IHT 16
E?’:--#XGUGC:UD Velocity actual value Hniooiz IIHT 32
[ #:6061:00  ModeDf0perationDisplay HD10014 STHT g
[-# 07700 Torque actual value HD10016 INT 16
+ -#u6064 00 Fosition actual value HD10015 IIHT 32
f*:’:'--#x6043200 vl target demand HD100Z0 TINT 32
[r-#x603F : 00 ErrorCode HDoi00zz UIHT 16
5'1!::'-#:;6044:00 vl target actual value HD10024 IHT 16

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

FuncModeule: dizer Define i

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

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

For example, when 15 is written, the VFD starts. Write the value other than 15, and the VFD stops. Write 128 to
clear the VFD alarm.

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.
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(@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
PF-01 pper N Y 5 0-7
driver torque only on setting
T trol f d L
orqu'e contror fomwar Can be modified communicati
PF-03 maximum frequency . ) 5 0-7
durlng operatlon on setting
source
it trol i L
orql?e control inverse Can be modified communicati
PF-05 maximum frequency . ; 5 0-7
durlng operatlon 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.

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.

General Expert process data Launch parameters I0

Mapping COE-Online ESC Reg

SynaManazer PDO list

o Size Type Index Size Hame Sign M

0 Mailbo #1600 11.0 1=t ExPDD Mapping

1 Mailbo #x1601 % data mapping

_ #x1602 4.0 Ex 3rd process data mapping

3 6.0 Input #x1603 4.0 Ex 4th process data mapping
#x1a00 21.0 1=zt TxPD0 Mapping

PIO hszizn #x1a01 6.0 Tx 2nd proceszs data mapping I
#1202 6.0 Tx 3rd process data mapping

[] #=tis00 i
#xla03 6.0 Tx 4th process dats mapping

[ #=ts0z

[ #=x1803 PDO: Add Edit Delete Move up Move down
Index:Subldx Size Off=et Hame Type
#xB000:00 2.0 0.0 Command VIHT
#x5010:00 2.0 2.0 TargetSpeed UINT

Read I Write II hetivate I | 0K Cancel
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(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.

General Expert process data Launch parameters {1

hddress
Index:Subldx Hame hddress Type Bit length
Er-#5000: 00 Command HD10026 UTHT 16
ii'j--#xEEllD 0o TarzetSpeed HD100Z5 IKT 16
+ -#=5100: 00 Status HD10030 UIHT 16
-;- -#x5110:00 OutputFrequency HDi0032 DIHT 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. 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.
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.

Note: Check the version number of the expansion card through the frequency converter U4-09. If U4-09=100,
5010h will give the frequency (unit: 0.01Hz).
For example, if 1000 is written in 5010h, 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.

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 (D: Modify the acceleration time P0O-18 through SDO write instruction. According to chapter 6.3, write
the object index of reading acceleration time P0-18: H2012.

® D ® () 60 (%

EC SDOWR | KO | H2012 | KO | D100 | K2 | D2 MO

X0
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Operand Function Range Type
S0 EtherCAT slave station no.. Station | 0~63 16-bit constant or smgle word
ID register

Sl Object index Ox 1000~0xfHt 16-bit constant or smngle word
register

S2 Object subIndex 0~255 16-bit constant or smngle word
register

83 Write value register single word register

S4 write value byte length 16-bit constant or smngle word
register

85 Status register single word register

S6 Completion flag bit Bit

Example @): Read the deceleration time P0-19 through SDO reading instruction. According to

the object index of deceleration time P0-19: H2013.

X0
EC SDORD | KO | H2013 | KO Do D2 MO
Operand Function Range Tvpe
S0 EtherCAT slave station no.: Station | 0~63 16-bit constant or single word register
ID
S1 Object index 0x1000~0xftf 16-bit constant or single word register
S2 Object sublndex 0~255 16-bit constant or single word register
S3 Value register Single word register
54 Status register Single word register
85 Completion flag bit Bit

Note: WThe first slave station ID is 0, not 1.

(@For instructions, please refer to XDHXLH motion control manual.
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10.2 Omron series PLC and VHS5/VH6(CiA402 protocol)

10.2.1 System configuration

Name Model Quantity Explanation
U
Ppet Sysmac Studio 1 Omron upper computer software
computer
Controller OMRON NJ501-1500 1
series
C icati
OmmMUEAtion | VHX-CC100(v2.0) 1 i
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
i read only
channel selection
P0-03 Main frequency ) 6 0-9
. Runtime . .
A input channel Communication setting
. read only
selection
P9-00 C icati Runti 1 0-2
ommunication untime EtherCAT
protocol read only
. After modification, it is valid
P9-12 Slave station No. RW - 0-65535 .
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.

B sysmac Studio

=
W T LEQ)
& SAN-

pizs

4 ERBREQ
¥Rl

= AL
B

#HRE® 10

35



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”.

SAMEREE0EARMNZEO)

Display ESI
library

EHENSS#E
SHfERSRI0SE

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.

MEBHR
e

Omron CJTW-EChot
Omron EBNW-ECT
Omron E3X-ECT
Omron EJIN-HFUC-EC

Omron FHV B SRR

Omron FH-; - A & A =
T
Omron C i R M EINE

Omron FZM1-30t- EER, [7 VHX-CC100.xmI 2021/6/1 10:15

@ OneDrive - Persc

3 > i > 2@} > ERDE  VHOISRRUSE

‘Omron GX-

Omron GX-

Omron GX-.

‘Omron GX-JC06-H

‘Omron NX_Coupl

‘Omron R88D-1SAl :
Omron R88D-1SANO4H-ECT
Omron R88D-1SAND! C

<

s = - % *
Omron R88D- SHSE(N): |VHX-CC100.xml XML files(*.xml)

‘Omron R880D-1SAN30F-ECT
Omron R88D-1SAN30H-ECT
‘Omron RB8D-1SNOTH-ECT

(4]
+]
o
+]
(+]
(4]
o
+]
(-]
(-]
-]
[+]
[+]
[+]
4]
+]
(+]
[+]
i
+]
[+]
+]
4]
(4]
o
+]
4]
[+]
[+]
+]

#1282 - NX-ECC201
FEEREER : NX-ECC2
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The installation is completed as shown below:

l B s — m] ®

UITHON ROOL- IDINZUN-EU 1 -UL
Omron R88D-1SN20H-ECT
Omron R88D-1SN30F-ECT
Omron R88D-1SN30H-ECT
Omron R88D-1SN55F-ECT
Omron R88D-1SN55H-ECT
Omron RB8D-1SN75F-ECT
Omron R88D-1SN75H-ECT
Omron R88D-KMN:xoo-ECT
Omron R88D-KMNxoo-ECT-L
Omron R8SE-AECT
Omron ZW-7
Omron ZW-CE1x
Omron_Robotics_cobra r1.4
Omron_Robaotics_i4H_r1.4
Omron_Robotics_ix3_
Omron_Robotics ix4 r1.4
Omron_Robotics_viper_r1.4
AX58100 DIO 8Input 80utput
CL3-ECEPIGE
DM3CEFhsEHA
HCFA_X3T ESI 1.3(1)
Panasonic_MINAS-ASB_V0 22
Panasonic_ MINAS-AGBE V1_3
SKD-Rev2.0-v1.2.20.20210913-300us
VHX-CC100
VH5-CC100 Rev:0x20210300 (XINJE-VH5 EtherCAT(CoE) Drive Rev1.0)
VHE-CC100 Rev:0x20210301 (XINJE-VHE EtherCAT(CoE) Drive Rev1.0)
VHX-CC100-3720
XINJE-DP3C-Rev1.0-v
XINJE-DP3C-Rev2.0-v
XINJE-DS5C-Rev4.0-v3.7.70.20201112-250u
XINJE-LC3-AP-Rev1.3.0

2 (L)

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.

co
co
of thE-2Hva: 0

RMAREROSN)

RRPNH/SiHER(G)
ETTRERA)
ETAEMNK
RTESIE
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B PR Emhaart

ittt EREEAE
i
» ! VH6-CC100 Rev:0x202103()

Fig
E003
. !
x VH6-CC100 Rev:0x2021

>3l E004
. VH6-CC100 Rev:0x2022

o) E002
. VH5-CC100 Rev:0x2022

4 NAHEREEER
R ERRS T aATEREERET,

.4 E003
1 b.74
E VHE-CC100 Rev:0x20210301
E004
2 \( !l VH6-CC100 Rev:0x20220107
= E002
A »
VH5-CC100 Rev:0x20220106

» ! VHB-CC100 Rev:0x202201 : VH6-CC100...

\‘ VH5-CC100 Rev:0x202201 : VH5-CC100...

FERRERR
Mistsse
PDOB(SEHA
ZEat
HERRKE

BOSHETE
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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.

B s=rooesiz= Edit PDO mapping

PDOBREY 31 1st TxPDO Mapping-hIPDOEH
TSR 168[{i7] / 2048[{iH] | 3 i PDOEHER
W 88[z] / 2048(fr)  [ENEEEL Statusword
BERE (S S| BFR |t 0x606C:00 32[fd] Velocity actual value
SRR -ee 0x6043:00 32[{i] vl target demand -
1st RxPDO Mapping offRiE  Ox6077:00 16[{] Torque actual value g
Rx 3rd process data mapping ®I%R#f  0x6064:00 32[{7] Position actual value 4 VHB-CC100
S _ 0x6044:00 16[{iz] vl target actual value
Rx 2nd process data mapping "I9RiR Uxf?ﬂﬁ'l:ﬂ(] 8{fz] Maodes of operation disp 0220220107
Rx 4th process data mapping g 060300 16[{] K | e
i e v
0x00000000

7

PES

Tx 3rd process data mapping

S
Tx 2nd process data mapping
I Tx 4th process data ma_p_ping |

R
iE=PDOEH
L]

Eun:wrbcnmm -
#*HB

0x4001:00 U0-01 / UO-01

0x4002:00 U0-02 / UD-02

0x4003:00 UO0-03 / U0-03

0x4004:00 U0-04 / UO-04

0x4007:00 U0-07 / U0-07

0x4008:00 UO-08 / UO-08

0x400C:00 UO0-12 / UQ-12

0x400D:00 UO-13 / UD-13

0x400E:00 UO0-14 / UD-14

0x400F:00 UO-15 / UO-15

~Uo0-00

JESEES : UINT

After adding, see the following figure:

B sEroomeriss - 0 ®

PDOBET 857 1st TXPDO Mapping+HIPDOEE
IEEdRAvI SN 184[(7] / 2048[f7] | Foh BUESeR SEEERR
siH 88[f7] / 2048[i1 K [ 1601 | UINT
HERE A/ FHR | #rk | | 0x4000:00 16[fi] UINT  L0-00
FBEE i 0x606C:00 32[fi7] DINT  Velocity actual...
O =&H 1st RxPDO Mapping CIE = 0x6043:00 32[fi7] DINT  vltargetdema...
it Rx 3rd process data mapping IR Ox6077:00 16[fi7] INT Torque actual...
= T | " 0x6064:00 32[f7] DINT Position actual...
i Rx 2nd process data mapping EIiE 0x6044:00 16[{iz] INT vl target actua...
A Ox6061:00 B[] SINT Modes of oper...
Ox603F:00 16[if] UINT  ErrorCode

@

® = Rx 4th process data mapping
@ - IR =

LQl A [istPDOMapping  EIRE
® sA Tx 3rd process data mapping  AI%s4E
o — St ==

A Tx 2nd process data mapping BJ4%iE

= _Tx4th process data mapping TS

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.

ZESE -1

|r1ew_Con1roIler_l] E| [ ‘ | ‘

v SN

¥ & EtherCAT

® MNBOOTPERESEEE.
@ EEESHME00TPIRSESEIEE PRl

w DNS
DNS O AEH @ =H
BEEDNSIRSESR
EHDNSIES =
5
v EHl=-1PHeik

fFEF(A)..
= ()]

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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O Ethernet EISitE

w US0 ME T

B Ethernet-Hubiis

(=]
USEREME  EthemetBiSHat

: A FRID.
i e S RIEn.

v 1 ]
i SR R0 Y i SN,

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.

fFEReEEm  MeeEl 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.

| =4 o x

B = O ®

I D I O

SRR MSEIER R

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

PDO object data can monitor real-time changing values through "IO mapping".

42



RAW | Ziiseit

¥ ¥ EtherCATRIZEdS
VH6-CC100
Rx 1st process data mapping_Controlword_6040_00
Rx 1st process data mapping_vl target velocity_6042_00
Tx 1st process data mapping_Statusword 6041 00
Tx 1st process data mapping_vl target demand_6043_00
T 1st process data mapping_vl target actual value_6044 00
VH6-CC100
VH5-CC100
1st RiPDO Mapping_Controlword_6040_00
1st RxPDO Mapping_vl target velocity_6042_00
1st RxPDO Mappi lodes of operation_6060_00
1st RPDO Mapping_Targ sition_607A_00
1st RxPDO Mappi arget torque 6071 00
1st TxPDO Mapping_Statusword 6041 00
1st TxPDO Mapping_Velocity actual value_606C_00
1st TxPDC Mapping_Modes of operation display_6061_00
1st TXPDO Mapping_Torque actual value_6077_00
1st TXPDO Mapping_Position actual value_6064_00
1st TxPDO Mapping_vl target demand_6043_00
1st TxPDO Mapping_ErrorCode 603F 00
1st TxPDO Mapping_vl target actual value_6044_00

v § CPUTEHZE

CPUHIZE0 CPU#ZE0

UINT
INT
SINT
DINT
INT
UINT
DINT
SINT
INT
DINT
DINT
UINT
INT

&
&
=3

DIAPWAPDHIARNESSESSES

cocoococoNO s

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 J, for example, write 1000, P0-13=50Hz. The frequency converter operates with SHz

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

8)SDO data read/write

Variable definition and assignment:

PaE

DDDDDDDDDDDDDDDDDD@%

O
O
O
O
O
|
5|
]
O
|
O
O
)
|
5|
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.

44



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 1 )
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 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 frequency Runti
untime

A input channel 6 0-9 Communication setting
) read only
selection
P9-00 Communication Runtime
1 0-2 EtherCAT
protocol read only
Aft dification, it is valid
P9-12 | Slave station No. RW . 0-65535 et modiication, 118 val

when power on again.

10.3.3 Setup steps
1) Add XML file

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 F4758 - TwinCAT System Manager
Eile Edit Actions Miew Options Help

DEa@d & o e A s = e s
¥-ﬂ SYSTEM - Configuration

----- B NC - Configuration

..... B8 PLC - Configuration

—'! I/O - Configuration

| B 1/0 Devices

1 | LAl

----- &8 Mappings
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3)Master station connection configuration:

1 ey e w

: O[S Em v B | o
SYSTEM - Configuration

- Real-Time smngs\

[B¥ Additional Tasks

%% Route Settings

@, TCOM Objects

C - Configuration

B PLC - Configuration

B 1/0 - Configuration

B8 1/O Devices

@8 Mappings

NIRRT | ]| e

K |

¥

Version (Local) Version (Target) Boot Settings (Target)
[ ———

TwinCAT System Manager
v2.11 (Build 2288)

oose Target...

TwinCAT NC PTP
v2.11 [Build 23

Choose Target System \ %

time limited to: 2(

=B ~Locak- (127.295.255.1.1.1) ox.
Capyright BECKH & D702 [(534.20096.1.1)
hitp:/fwbeckh £ 5 3 o]

\zar:h [Ethemet]

Search [Fieldbus).

Registration:

Name:
Company:
Reg.-Key:
[]5et as Defaylt
Connection to 'CX-50BAGH faied!
Connestion Timsout [s} 5 :
5B Local- [127.256.256.1.1.1) | Add Route Dialog X
& CLaTC2 (5.34.200.961.1)
-4 CXS0BAR4 [169.254.220193.1.1) EnerHostHame /P | [ | Riefiesh Status jcast Search
Host Narme AMS Natld TwinCAT 05 Version  Comment
CH508 16925422 169.25422019.. 2112304 WinCE(7.0)
DESKTOR-30TVOFN 1010047.35  169.254.73.90.1.1 314022 ‘windows [1...
DESKTO 169.264.22. 127.2965.2951.1.0 2112306 Windows B |
Legen Information
%% Enter a user name and password that is valid for
E remote system
annection to 'CX-50BAES' Failed! Password:
Route Mame [T arge Cx-B0BABY Route Name [Remate]: DESKTORY
iSeer o el | Amshetid: 169.264.220.193.1.1 Taroai Aouts Femote A
| Transport Type: TCRAR ¥ O Prject O None
@ Static: (@) Static Cancel
Address Infor 168,254 220133 @ o1 T
OHostName @) IP Addiess
Connection Timeout [s): 5 F
Add Route Close
[X_c0BAG4 (160.054200.193 1 (MR TATE
Connection complete.
General Boot Settings
| =
TwinCAT System Manager Eimrs e
v2.11 (Build 2288)
%
=B ~Local- (127.255.255.1.1.1) oK
A ©ea70062  [5.34.200.86.1.1)
- CS0BAGS [169.254.2201931.1) Cancel
Saarch (Ethemet]
Add Route Dialog X
Search [Fieldbuz]
EreHostName /P | [ Fiefiesh Sitatus Biroaricast Gearch
Address AMS Metld TwinCAT 08 Version Carmment
169.254.22.,  169.254.220.19.. 271.2304  ‘winCE [7.0)
DESKTOP-301VOFN 1010047.35 163254739011 3714022 Windows (1
LsetasDefad | eeyrgppayere 10100471, 101004711611 314022 Windows (1
DESKTOP-SOM0R 168.254.22.  127.288.2551.11 2112306 ‘windows B
Connection Timeout (] 5 L%
1 T < >

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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cogEl LAl = LURIGUE U

: -&F Device 1
| B-5 Device 3 (EtherCAT)

| e Device 2 (CX5120-BK)
\ -4 Device 4 ([COM Part)
@l Mappings

4 new /O devices found

The scanning results are as follows:

4)Configure activation

Click &

==, Activate configuration

R NC - Configuration
T NC-Task 1 SAF
MNC-Task 1 SVB
i-=fa NC-Task 1-Image
{1 Tables
£-2a Axes
o Ao 1
f PLC - Configuration
B Cam - Configuration
B 1/0 - Configuration
Bl 1/0 Devices
=¥ Device 3 (EtherCAT)
i.odm Device 3-Image
i..a¥a Device 3-Image-Info
£-§T Inputs
§! Outputs
. InfoData
S Drive 1 (VH5-CC100)
G- §f 1st TXPDO Mapping
EI <@L 1st RxPDO Mapping
i . Contral Word
- @) vl target velocity
- 4] ModeOfOperation
#! Target position

DawceW[F\TrElhemet] [PCINT c18254:2] 0K
[v| Device 3{EthaibaH——{PEtTeIEz807]
[[JDevice 2 [CX5120-BK) Cancel
Fort] [B
| Sekctal
| Unselect Al
;. —
= 1/O - Configuration
=B 1/O Devices
F-== Device 3 (EtherCAT)
-=fm Device 3-Image
== Device 3-Image-Info
- @ Inputs
- §l Outputs
-8 InfoData
-3 Drive 1 (VH5-CC100)
No Ad.. Name State CRC
=01 1001 Drive 1 (VH5-CC100) op o
Actual State: op Counter Cyclic Queued
Init Preop | 1= 0p op Send Frames 2031 + 3327
Frames / sec 499 + 2
Clear CRC Clear Frames Lost Frames 0 + 0
Tx/Rx Errors o i 0

Click online, and the current state is the running state, indicating that the activation is correct.
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[ i Current state: running
438 : Wit SIS £
248 (oo ki

I
3

BinEH (00RE) ot = RS 26
| L Ef AR
£ Online
1 FOE

£ CoE
o TE.. [
EtherCAT IJORR& E2PROMIEL]
B SEZPROM... % E2PROM... E h EZPROM XML

=R

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.

1 SVSTEM - Configuration
1 NC - Configuration
PLC - Confi it
i i Sync Manager: \o List:
Infex

2 Cam - Configuration

General EtherCAT DC Procgss Data  Startup  CoE - Online  Online

11/0 - Configuration vae Flags Size  Name Flags M sU
|- 1/O Devices 128 Mbx.. 3
[-5¥ Device 3 (EtherCAT) 1 128 Mbxin oxl 6.0 Tx 2nd process data mapp... 0
;- Device 3-Image 2B ] Outp... Ox1Al 6.0 Tx 3rd process data mappi... 0
: <= Device 3-Image-Info 3 23 Inputs OxTA 6.0 Tx 4th process data mappi... 0
-8 Inputs 0x160§ 110 Rx 1st process data mappi... 2 0
#-§) Outputs 0x150] 40  Rx2nd process data mapp... 0
©-§ InfoData ox1604 40 Rx3rd process data mappi.. 0
2-a] Drive 1 (VH5-CC100) e 5 . -
T 1st dat i
2§ Tx st process data g9 PDO Assignment (0x1C12): PDO Cofftent (0x1A00):
[#-§L Rx Ist process data mapping
§ WeState [£lox1600 Index | Size  Offs  Name Type Default (h...
0x1601
#-§ InfoData % s 0x4000Y. 20 00  U0-00 UINT
| &8 Mappings Clox1603 0x6041.. 20 20  Statusword UINT
@8 NC-Task 1 SAF - Device 3 (EtherCAT) Ox606C... 4.0 40 Velocity actual value DINT
~@8 NC-Task 1 SAF - Device 3 (EtherCAT)] - Info 0x6061... 1.0 8.0 Modes of operation display  SINT
Download Predefined PDO Assignment: (none)

- 5 ) ; -
PDO Assignment Load PDO info from device

PDO Configuration

Svnc Unit Assianment...

Name Online Type Size  »Add.. InfOut User. Linkedto

atiin-nn Avhnn im HINT 20 710 [T

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.

SrarLw - cunnyurauon

: : Onli
NC - Configuration Variable Flags nline

PLC - Configuration

£ Value: ‘ 1000 |
Cam - Configuration i il
1/0 - Configuration New Value: Ralazse | Write..
BB 1/0 Devices
E-#% Device 3 (EtherCAT) Comment:

=} Device 3-Image
=} Device 3-Image-Info
& Inputs
i §| Outputs
= § InfoData
(=] Drive 1 (VH5-CC100)
21§ T 1st process data mapping
<1 uo-00
&1 Statusword
1 Velocity actual value
%1 Modes of operation display

of Torque actual value

%1 Position actual value
4t vl target demand
T ErrorCode

1 vl target actual valu

| vl target velocity
% Modes of operation
@l Taraoet nosition
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e g
NC - Configuration
PLC - Configuration
Cam - Configuration
1/Q - Configuration
B 1/O Devices
E-=% Device 3 (EtherCAT)
=t Device 3-Image
=$= Device 3-Image-Info
- gl Inputs
- §l Outputs
-§ InfoData
-3 Drive 1 (VHS-CC100)
=@t Tx 1st process data mapping
T Uo-00
&' Statusword
-G Velocity actual value
-] Modes of operation display

4T Torque actual value
&' Position actual value
~- & vl target demand
-] ErrorCode
-l vl target actual value
1§l Rx 1st pracess data mapping
=1 Cunnzsmd
- @ vl target velod
-, Modes of operation

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

Variable Flags Online

Value: Ox051E (1310)

New Value: Release [ ﬂrite”.

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.

P W e sk | OV T WS S | B ) | Sy | OE W S X | D e

Mo | W | i S R el R W N B

SYSTEM - Configuration
NC - Configuration
LC - Configuration
Zam - Configuration
/0 - Configuration
B 1/0 Devices
2% Device 3 (EtherCAT)
--=fm Device 3-Image
--=¥a Device 3-Image-Info
- % Inputs
- §l Outputs
=-§ InfoData
gt Tx 1st process data mapping
(-l Rx 1st process data mapping
- WeState
- § InfoData
& Mappings
ﬁ NC-Task 1 SAF - Device 3 (EtherCAT)
;"ﬁ NC-Task 1 SAF - Device 3 (EtherCAT) - Info

General EtherCAT DC

Process Data Startug

Update List o Update

Single Upﬂa!e [Jshow Offline Data

Mogule OD (AoE D

Advanceg

Online Data

®dd to Startup...

Index Name Flags Value
1000 Device type M RO 0x00010792 (65938)
1001 Error register RO 0x00 (0)
1008 Device name RO VH5-CC100
1009 Hardware version RO vi.0
100A Software version RO v5.12
* 1018:0 Identity >4 =
= 10F1:0 el

Local Error Reaction RW

2 Sync Error Counter Limit

R E——

Rx 2nd process data mapping  RW =2=

® 1602:0  Rx3rd process data mapping  RW =2«
* 1603:0 Rx 4th process data mapping RW 2=
© 1AD0:0  Tx st process data mapping  RW =8«
+ 1A01:0 Tx 2nd process data mapping RW 2=
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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 AMG600 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 the

parameters to be modified are as follows:

Parameter Name Access Set Range Explanation
value
P0-02 Operation )
Runtime L
command 2 0-2 Communication
) read only
channel selection
P0-03 Main frequency )
. Runtime .. .
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 i 0-65535 et moditieation, 115 val
when power on again.

10.4.3 Setup steps
1)New project

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

interface.

InoProShop(V1.6.2) SP2)

] HRTH
& TFIN
@ MecnTHTE.

@ B8 oMl

HAC:

F

31X-0122400R0

B Eei

@ AM10-CPU 1608TP
{J AP701-0021-U0R0

WO FaR

0122
@ AMs01couts08TIC
& Amd01-cPU1808TR TN
& AMs02.cou1608™HC
i AM402-CPU160STR TN

HE
icine Yol
B

iR

W 238RS485: FEHHOUBUS-RTUE /Wbt A0S m Oth it

W IGECAN: FTHCANpenTISTOCANLInkE/MIGH e EiEMBAEH
B3 ik

x ;ﬁuxﬂ: IEESTHMODBUS-TCRE /ML, Esalk et

5

B 1FEEhe CATSRNE, BAMSIT ) HFE20TEA, BASZE)
EtherCATMSE: (AMESERWT S8l )

B PR EAN (PSRN ) - BN (P
EERL) o FBAY Re i R

B BEFR00, HiEFSE0c, BhRHTE00E

BRQ:  [0WESE @A Ik wmg\rm\ .
| m#
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2)Hardware configuration

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

BeE &lv « B X A% -0 18 & | Of

5 * o X h Hardware Configuration X

& EFoE v!l° LocalBus - | g R

= [ Device (AMDO-CPU1608TP/TN)
© BEiH

- %%%k
cPulE |

= & pic 248
= ) Application  CPUTLE |
iy =zms
[£] pLc_prG (PRG)
- @ 15mE
= §& MainTask
&) PLC_PRG
| EREAE

2 SsoftMotion General Axis Pool

i

it
"

(D 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 10 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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“ " . - xl
SR |(EEs w8 Hew o rs |G SADSHE B SAGSDTE G BAECTIE [ Bk @ F) 80

o wEE > =E > MRt

=
=] XINJE-LC3-AP-Rev1.3.0 2021/10/23 14:35
> [ R =

i cOwCeteEme V. F o

[#] xiNJE-DSSC-ECT 2022/2/26 9:19

B o
+ =
O &%
e F 8
e Windows (C)

|2 XINJE-DP3C(L)-Rev2.1-v1.2.21.202112... \022/3/17 14:03

T3 XLm(n) 200/4/13 10:24

STEE(N): | XINJE-LC3-AP-Rec3.0.2(7) v] 1erCAT XML File(xml)
Open |70 i

@) Install through menu tools.
Choose Tool-Device library

FHE Wl WmE T8 E e it
Bl &l o b B X M

= #aFIw
= [ Device (AMEOD-CPU 160BTRTN)
S Device Dagnoss
= 5 Network Configuration
" #@ EthercaT Confi
8y LocolBius Config
= B rciBg
-n:'ﬂm

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

TR ATR E A ()
EHER RN ST EFIFAS..  Vendor [<SBEEM>
£t s EE ER

* [ wmow S
g,... PLC >
# &P softMotiondEZh
* @ mimgs

FHES 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]-[log out]-[scanning devicel process.
Preparation conditions:

(1) 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:
FiREe o o | R - ®E -
x‘ﬁ (@ xE
HEE, . . | =
i -
& o
FES ® |
iGatewav-i |[0053} CEEhAY .
IP-Address: T :
frinzaity—4 X
HBIHBEEPRE:
= #he Gateway-1 TEE: R
7 |ams00-cRY1608TP [0058] | PSS CIUSORIE IS
DESKTOP-6SR934U [0009.A0D7.5006] - S
0058
-3 5
UDP
BE&ID: :
10F4 0001
HEg*E:
3.5.11.10
HEEEA:
Shenzhen Inovance
echnology
HRE BUH

(2 PLC and slave networking are normal.
B 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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EHENTEF ~| LocalBus - | pPiN | EEs EEk e S o e ||(Q Bk Qe 80 . %
(i Device (AMS00-CPU1608TR/TN)
@ Bdises
= ¥ FRES
g eercaTii R
o crulizm
= Bl ciBiR
= ) Application
W zeEs
B rcpro RO
- @ asmE
- @ e
) ETHERCAT EtherCAT Task

! [ EtherCAT_Master x|

Brsanigmunersme EtherCAT™
EtherCAT NIC Setting

Destination Address (MAC) [AlBroadeast ] Enable Redundancy
=z e =1

s = = |

<Emptyl>

<Empty1>

<Empty1>
= [ L3 AP_1 (LC34P EtherCAT Adapter)
M X EI6X6YT_1 pu-E16X161T)
€ <emptyi>
K
14

ARARARRRRRARARARRARRR
v

<emptyi>
<Empty1>

@ Yinje_Cortex_Linux SM_CNC ' (] EtherCAT_Master x |

General AutoconfigMaster/Slaves Ether““
Sync Unit Assignment EtherCAT NIC Setting
EtherCAT 1/0 Mapping Destination Addrss(MAC) _-FF-FF-FF-FF [V] Broadcast Enable Redundancy
Source Address (MAC) I 0C-B2-87-85-78-21 I m
EtherCAT IEC Objects
Network Name
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.
PO TESmAR L ——— A | s

e e L]
3 ERENRES :I] B | Ey Gk B Simm o sE | @ BAEDSYE [ BAGSDRS EBMAECTRE (@ Mk QW 80
= 6 beven a (oo cruisseTema I o : o x

O Rmist
- ¥ FREs BRI B
aRE s ] P EEE EEED
VIE_CCI00  XINJE-VME  EtherCAT(Col) Drive Rev2.0 3 VIS CCI00  XINJE-VME  EtherCAT(CoE) Drive Rev2.0

=
tr
B

>

>

o
a8
e

®
!
'g. @ 2

2]
M
]
*
2

'“-mm — il
B RTES

wN copy scanned device

scan devicd™ ™™ 2

The network configuration is shown as follows:
D SRR MR EUE My Tose ) WAPE (D) O] Vo= | g SAEUSME 3] SAULSUMK g FAELIM

P IR O LT

= (fJ Device (AM600-CPU1608TP/TN)
O wEH

= ¥ RS

B ethercatize

& crutnze
= B pciBif
= £} Application
) EEmes EtheiCAT
~[8 ric_rre pre) |

- asmE
\= & ETHERCAT
| @] ETHERCAT EtherCAT Task
=8 MainTask
@) pic PR
HEEME

7)Configure activation
1 Py
9 e
and download the configuration in turn, log in

3
and run the PLC.

Compile
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@ Devie  [# Hardware Configuraton 3¢ k Configuration xtﬁ VH5_CC100
iRl fEEW (=N e hyEe o ES | @ SAEDSTH W SAGSDIE (@] BAECT

] EHEHNTEF

EtherCAT

=3 [MB] ETHERCAT (EtherCAT Master SoftMc

L gﬂ VH5_CC100 (XINJE-VH5
F#har™ ATICAF Nriua Dauw? M

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

e RERS Current state: running
5 ; Pthik B3I e
j3iE#HE (POOEE) —ﬁ _EIEINER LR 5
* RE1T HEIET s
BEhEH (D0 E) —_— o RS BT
% Online
FoE
CoE
T T&... k.
EEhCAT: Ui E2PROMIE[]
#s 5E2PROM... i E2PROM... 5\ E2PROM XML
==
8)Add Group U parameters to the PDO.
HSPD0 (700 AR @ OORE PO x cos o
782 ok mm B M
16800 110 L 2
16200 20 UINT
18200 0 INT
o
16200 20 WT
16200 40 R
16200 40 i}
16200 40 oligs
16200 20 L] 3
16200 20 UINT
15200 20 UINT
16500 490 DINT
16200 10 SINT
16200 20 INT
15200 4.0 DINT
16200 40 DINT
16200 29 UINT
T
16200 60 BL
16200 60 aIRE
16200 00 FlRR
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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 )

) 21 #3 DTE
=8 BE Wil i 2 Bl =mil emil wo
+ .’ Control Word %QW2 UINT < 128 6 > Control Word
B (O0RE) b W target veloty %QW3 T 0 1 vl target velooty
%" ModeOfOperation %QB8 SINT 0 ModeOfCperation
= ="p Target position %QD3  DINT 0 Target position
14 CoE + "o Target torque %QW8  INT 0 Target torque
% U0-00 %IW2 UINT 0 uo-00
I EtherCAT [/ORRE} * Status Word %IW3 UINT 4688 Status Word
=8 BE  BE ink i) BAE SmilE  eEE R ER
+- "9 Control Word %QW2 UINT 6 Control Word
+ " vl target velodity %wQws  INT v target velodty
Ca ) ModeOfOperation %QB8 SINT 0 ModeOfOperation
+ "y Target position %QD3 DINT 0 Target position
"9 Target torque %QWS  INT 0 Target torque
E ] U0-00 %IW2 UINT 0 Uo-00
EEE 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, P0-13=50Hz. The frequency converter operates with SHz

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.

fiigcoe  CoE online

| EtherCAT I/ORQEH

s

==

16#1009:16=00

16#1004: 16200

|| * 16#1018:16%00

=  16#10F1:16%00
116201
116%02

= 16#1600:16%00

Hardware version

Software version

Identity

Error Settings

Local Error Reaction

Sync Error Counter Limit

Rx 1st process data mapping
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RO
RO

RW
RW
RW

STRING(3)
STRING(4)

UINT
USINT

'vi.0'
'v5.12
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10.5 Inovance HSU and VH5/VH6

10.5.1 System configuration

Name Model Quantity Explanation

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

Communication VHX-CCI100
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 Operation )
Runtime L
command 2 0-2 Communication
read only

channel selection

P0-03 Main frequency Runti
untime

A input channel 6 0-9 Communication setting
) read only

selection

P9-00 C icati Runti
ommunication untime i 02 EtherCAT
protocol read only
Aft dification, it is valid

P9-12 | Slave station No. RW i 0-65535 et moditieation, 115 val

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:

(D Executive document - new project;

@ 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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= Olsad T
B TFIRQ.. Ctrl+0 IEEs
g FEL
18 = Ifa:
‘ TEREFAA).. \
1R1E9813: C:\Users\HONOR \Documents
TREtErPLCGEND :
naIRes WS wpE
RETE=E TigdEd:
FATRO wEEE
) Ctrl+S RIISHS: Hugd v - :
FEEE <1>» EtherCATRUES M E/\IPLL
i @ FEHEEXEBAND/FC
SubIndex 3> BAZIHSINTH (SEtherCATIIE MM
DstLength M EER . EH0E TS
— &> ERFR000IBMEL ATHOOREESA
<> 1REULAR Y ¥MedBus TCPH0Socket « 1FRCANTETS
(=1 PEEEE CANLinkICANopen + 13548535 1Mo dBusiNE Mth Y
T TR T LE
2)Add XML file
X
-'Ea o el T T« S > WSETZEE > XLM() > XIM RKM" |
- s =-m @
ﬂlm Add . 6 ) #EES =1 x|
(- Inovan =% X = VHX-CC100 2022/4/18 10:39 XML 78 416
(5 Other D " ljm—cnma‘rzﬂ 2022/1/11 13:47 XML = .ua‘
- lESE B = & : =t
o RESEES - ‘
[ R HHES -
- ROZEES B \
o HIREEIES B
o NS = ‘
] iBhsES Vindows (C)
| B FHERES ‘
[ BHEES SCAE(N): | VHX-CC100-3720 <| xml Files (i)
| MCHBEEtherCATABIC L) Q) L |

3) Master station connection configuration

Uk L9 61 A

3= 5

[E Il

L]

HOWM = | A% 1 | [ e ]

ERRE X
PLGRIRE
BRAE: | pam7 v
wEP: [ 192 . 168 . 1 8 | izt
wEEH: PING
fEekIP/REE
HEPLC
it
FS it WEED REER MACHHE
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== X

PLGAWIRE
AR | 2 o 7 | i
BEP: | 192 . 168 . 1 88 | [ gt
HER: PING
AutoShop el s
EPLC |
| .=
| | TEYS: BEE! I
Be Pt 8 MACH:HIE

MEPLCEESET 0"

4)Add slave station
If the controller is not in the monitoring state

the slave station at present, and it needs to be added manually.
TR 2

Behiedh

L/0MTERR A =

L1}

i1l

ik

£ LR ® x1 -
BEs T
= main

, the frequency converter does not support automatic scanning of

- Inovance Devices

Other Devices

Xinje Electronics, Inc.

XINJE-DSSC 1 Ether CAT(CoE) Drive Rev3.0 v3.7.42
XINJE-DS5C1 EtherCAT(Cok) Drive Rev4.0 v3.7.70
XINJE-DS5C EtherCAT{(COE) Drive Rev2.0 v3.7.30
XINJE-DSSC EtherCAT(CoE) Drive Rev4.0 v3.7.70
LC3-AP EtherCAT Adapter 1.0.2

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

= 189

L]
o BF2EES
o FARTEHES
@ MEEHIES
+ BREHES
+ HEAIEES
& e
o FRHRES
RS
3 MCRRIS Ether CATRFCISL)
- MCHRFE (CanOpen)

b bl )

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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=4 1 s 1T =2

i == Lk 7

A

A1 sO0W =
ool
FRREO

I, LR
gtem opfions
WmEE: A v

FAPLCRTI:  HUFRS v
) FHAPLCEE: gy v
e A wmaR: e :
Hhgansd
#/8
TEET h[2 -
a TERTRARE (B85H)
e
- 8 feir— R T TS Rl
' O RIHELAERT:  EiF
BEhE fcANnkii SR B E
CaninkiFHES SR8 TRE
- Fiesiil i Oiggserigs
ihit
O i@kt
O misnisnTiE e
B shBEEETHIER
! AR IEIHRR T A +iti#l
[ vH5-cC100 [i5 Ether
iR v EE: BRZEEN
preatit i
LIS MR BEhE R XM
BE BUH
5)Activate configuration
e
@ Click compile — ' to confirm whether the configuration and program are wrong, then download the

configuration b= 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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RARE MSIAZS : 0x8
g BEER: [
BEhEs
T/0TRGRRAY
ER
b vt
o /] vHis-ccio
-@ com
-2 CAN(CANLink)
H o LAk
B EREE
i | B manima

6) Add Group U parameters to the PDO.

HiRE Ad CR X BR FE @E| [vl poos3me bl PoomeE PDORHARA
v [ s &5 %3 %3 EE
8 [v] Bx lst process g .
| CRE
process data ¥
[ Rx 2nd process | |
s : . B3RS &
(] B | 1645100: 16800 Status
]
— O B dth procemy 1695110:16400  OutputFrequency
g [v] Tx 1st Wous!: 164603F 16800  ErrorCode
. Statusword 1646041:16800  Statusword
vl target deman 1696043- 16800  v1 target demand
- mput vl target actus 164604416800 vl target actual walue
8 [ A process 168606116800  Modes of operation display
| N Tx 3rd pr |
# g Tx 4th process

2#H: w00

#3: 168 4000

B main @ vus-ccimLE EtherCat l

FF3l: 168 0

L

&) EtherCAT Devices

=
3

BEBEEREESR

Eai] BikE
VINT
T
UINT
UINT
T
T

SINT

= OK

7) PDO data read/write(enable and speed setting)
Click IO function mapping to perform relevant operations on the required values.

Clear alarm:

ot p— e SR
@ Al fom
A & o 253 Contrel Yord VINT
A = i vl target valosity T
REES * ez & Statusword vINT
= I3 o vl target demand fg
'5:;‘4 W target sotual valus o
I/ fynction mapping
T Sase
"
@wlonjorFR R
+ils -
E} T | L]
B Trace !
4] S_EImaiis, [l vms-ccr00] [l EtherCat o
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Set velocity:

@ x

=8 5] e -—tTlMMATA -

Contral Word

vl target velooity
Statusword

vl target desand

SEEH§
3
z
i

vl target sctual value

SATH o % DEWHS
bR
Huft:

Ha

8 oFr BHON/OFFRIE: MES

L]
& com
7] L

# N R - BEES: 4 o
8

e — % ] e

b
THERR
B Trace L )

4 @MAM] \msc:umm EtherCat |

8) SDO data reading and writing
(D 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.
i@ aBE] Eg@ BRI

BEEe| XRB]

v | ; jsPit A — | ok 1 ||| FEwrmes ] |
= ax a1 [EEERE
o ————— 16 H90
Q IR 13U H—— F——————JExecuts ETC_ReadParameter CoE
Done — ML0
Busy [— Mi2
RelLength |— 0
KD —(SlavelD Data— D10
0220 —{Index AbortCode — D20 2
K2 — SubIndex Error | —Mi6
K4 — Dstlength ErrorID|— D8
1 e RS
64 g
&-[F INT_001 H— F——————JExecute ETC_¥riteParameter_Cok
2% THEEAFE)
= Esc0 KO —{SlavelD Done [— 130
i o 1220 | Index Busy|— 52
T m fﬁm Ki —{SubIndex AbortCode [ D30
; % P K4 —{ DstLength Error |—M34
| :i iy D230 —Data ErrorID |— D40
g B R0 Pl
{8 sumam

63



10.6 KEYENCE PLC KV 7300 and VHS/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 For connection between computer and
USB cable - PLC

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
d Runti
comman untme 2 0-2 Communication
channel read only
selection
P0-03 Main frequency :
. Runtime . .
A input channel 6 0-9 Communication setting
) read only
selection
P9-00 C icati Runti
ommunication untime i 02 EtherCAT
protocol read only
Slave station After modification, it is
P9-12 RW - 0-65535 . .
No. valid when power on again.

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

(2)Open the software and create a new project.
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View(V] Monitor/SimulatoriN) Tool(T) Window(W) Help{H)

Ak =@ IR ue -iPRARG H KBS EE R RS R TR
A ER2EHBIRRE @@ > HIHKAKMNY WM> S oM
hochNEEaERBEE
g 2R EH

New project
Project name{N) LC model(K)
[
Position(P)
|C.\Users\admm\Deskiup\JlWNSHl Hefer@)_" |

Comment(C)

A display commentsia)
KVS PROJECT

[~1 Register special device cmnts (M) | Cancel

®Pop up the confirm unit configuration setting interface, and click "yes".
p up gu g y

Confirm unit setting information b4
Setup unit sefting info now?

* [Yes]—=3Start Linit Editor.
* [Mal—Close this dialog.
* [Read unit settingl—Read unit setting information from PLC.

[ Ves) :  No) | Readunitseting(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.

Project 3¢ || Main >

[eleT-T-ER

o002

00003

Q0004

[=TeTT-3-1

o006

2)Get configuration information (master station connection)

@ Click "get unit configuration information connected to PLC".
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[

EWV-7300

R )

@)Click OK.

L | Unit
[u} 1
EV-7200 EV-XH1€EC Select unit(1

Setup unit(2)

TE &= [0] EV-73

E Built-in serial

Operation mode EV STUDIO mode(' ~-

Interface R5-232C(*)
?(\:'-?300 Baud rate Lutomatic(?¥)
Width:55mm

Data bit length 8 bits

Depth:93mm e
Curr. Cons.:200mA pE a1 o e
To set up operation mode.

Alessage
Y
i Process | Row i Ho. | Cod i Me=zsage |
4 4 ¢ M Message ﬁ
[Editor  |lLines1. Coli1 | K Cancel Apoly

3)ESI file registration

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

E FEERN ﬁ =] as [ | AL All vendors il
95 P B - _. Setup max. number of axes 16 axes ) Xinje Electric Co., Ltd. b
it | Control periad(L) T A7 5% Frequency Converter

X XINJE-VH5 EtherCAT(CoE) Drive Rev1.(
X} XINJE-VHGE EtherCAT(CoE) Drive Rev1.(
X) XINJE-VHS EtherCAT(CoE) Drive Rev2.(
i X ) XINJE-VHE EtherCAT(CoE) Drive Rev2.(
é ) Servo Drives
X} XINJE-DS5C1 EtherCAT(CoE) Drive Re
X XINJE-DS5C1 EtherCAT(CoE) Drive Re
X ) XINJE-DS5C EtherCAT(CoE) Drive Rev.
i X) XINJE-DS5C EtherCAT(CoE) Drive Rev.
=X XINJE 10

) LC3-AP EtherCAT Adapter 3.0.2 [Detaile
rtual axis

Ll

¥ nt:
& Unit Prc

v

Select the XML file .
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: -¥1 XINJE-VHE EtherCAT(CoE) Drive R

Help %) ¥INJE-VHG EtherCAT(COE) Drive R
%) Servo Drives
) XINJE-DS5C1 EtherCAT(CoE) Driv
3¢) XINJE-DS5C1 EtherCAT(CaE) Driv
2o 3¢ XINJE-DS5C EtherCAT(CoE) Drive
lease select the ESI file to be registered. x| ) XINJE-DSSC EtherCAT(CoE) Drive
1% XINJE IO
2 ||« PKBACK# 001 (F) > XLM(1) v | o | | mEamoyr P -3¢} LC3-AP EtherCAT Adapter 3.0.2 [Dt
B vinual axis
v s E- o @ =5, [Register ESI file]
_ ~
 ELb ] & EHiE |4t il =5 I
& | xam 2022/4/18 10:40 it
=B8R [] vHX-Ccc100(5) 2022/4{19 B:27 XML 37
e
4 =
» a5
W =a
e FEESE (C)
- FFENEE (D)
- SN (£ |
— PKBACK# 001 |
prRaCK# ot F Y € 2
St | ~| |ESI fleCami) vl
[ o || == |

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

=21 Xinje electric Co., Lta.

=X ) Frequency Converter

5-----?{1 KIMJE-VHS EtherCAT(CoE) Drive Rev1.0 [Detailed setting required]
LX) KINJE-VHE EtherCAT(CoE) Drive Rev1.0 [Detailed setting required]
M1 XINJE-WHE EtherCAT(CoE) Drive Rev2.0 [Detailed setting required]
M) XIMNJE-WVHE EtherCAT(CoE) Drive Rev2.0 [Detailed setting requirad]

i BN Dianen Fiehonm

4)Add slave configuration

As shown in the figure below, double-click VH5 1.0 to add the first slave station, and a configuration interface

will pop up after adding.

[search
-XH16EC

|All All vendors
=X Xinje Electric Co., Ltd.

Control period(L} [1ms -~ | [E-J Frequency Converter

JE-VHS EtherCAT(CoE) Drive Rev1.0 [Detailed setting
"l——'/"

Set up max. number of axes 16 axes

3¢) XINJE-VHE EtherCAT(COE) Drive Rev1.0 [Detailed setting
31 XKINJE-VHS EtherCAT(CoE) Drive Rev2.0 [Detailed setting
%) XINJE-VHE EtherCAT(CoE) Drive Rev2.0 [Detailed setting
J Servo Drives
2 KINJE-DS5C1 EtherCAT(COE) Drive Rev3.0 v3.7.42 [Detk
> ) XINJE-DSSC1 EtherCAT(CoE) Drive Rev4.0 v3.7.70 [Det:
Servo -3¢} XINJE-DSEC EtherCAT(CoE) Drive Rev2.0 v2.7.30 [Detai
Axis1 L..3¢) XINJE-DS5C EtherCAT(CoE) Drive Rev4.0 v3.7.70 [Detal

Slave detailed setiing x
ng require

Basic PDO mapping Motion function setting

i

Parameter
Type
Axis MO
MNumber of occupied axes
Product name

Vendor

Vendor ID

Product code

Revision No

Check vendor ID

Check product code
Check revision No

Check at the start of communication Check method of revision Mo
Explicit device ID check
Explicit device ID

Explicit device ID register
Extension setting

Setting item

o
o

Basic

Select the extension settings, as shown in the following figure:
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Basic PDO mapping Motion function setting
Farameter Setting iterm [
Type Serve| F
Axis No. 1
Mumber of occupied axes
Basic fame £
Vendor
Vendor ID e
Product code \
Revision No.
Check vendor ID Used
Check product code Fot uzed
Check revision Mo. Hot used
Check at the start of communication Check method of revision Mo.
|Explicit device ID check | Fot used
| Explicit device ID
Explicit device ID register
Cther Extension settin Disable -
Enal
DC setting-choose DC mode
Basic PDO mapping Mation function setting Communication command at initialization DC SWanced settings
Parameter Sef
Operation mode
. Sync cycle
el User setting mode Used
Sync Used
Sync mode Syme oycle
Sync cycle x 1 (1000 us)
Ralics User definition
Shifttime | 0 us
Sync mode | Fot uzed
Sync cycle
Swyncl Sync 0 cycle
User definition
Shifttime
Select the operation mode supported by the slave station of the EtherCAT connection object.
meng Communication command atinitialization DC setting Advanced settings
‘\"‘-..___ Parameter Setting item
Type o -
|Senvo
Number of 5 Stepper
Basic Product name Her
Vendor
Vendor ID
Product code
Revision Mo.
Check vendor 1D Use
Check product code Hot use
Check revision Mo Hot usze
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

5)Add PDO mapping

Add the required PDO parameters, including input and output, as shown in the figure below.
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Basic F'DOH"*DIHQ Motion function setting  Communication command at initialization DC setting Advanced seftings
Direction PDO mapping name (index; PDO entry name Index Data siz

1600 Rx 15t\.{ocess data mapping ~ |

Mame(M) |Rx 1st process data mapping ]

Index (map3} 1500 | [HEX ~]

rame Index (entry) | Data size (bit}
Ox6040:00 16
vl target velocity Ox6042:00 16

(Add)

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

-ection PDO mapping name (index) FPDO entry name Index Data siz
Caontrol Word Ox6040: 00
! R<1st process data mapping (0x1600} G ety Ox604Z:00
Be Add PDO x
i 1AD00 Tx 1st prn!:ess data mapping - |

MName(M) |Tx 1st process data mapping |

Index (map)l) [1200 J[HEX  ~]

Index (entry) [ Data size (bit)
0x6041:00 16
16

0x6043:
vl target actual value Ox6044:00 16

[+ ]
(Add)
b 3
T+
E

o

Cancel

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 cormmand at initialization DC setting Advanced settings

Direction FDO mapping name (index} FDOC entry name Index Data size (bit) uG
Control Word 0x6040:00 16 42064.00
B Rx 1st process data mapping (0x1600) [ target velodity 0x6042:00 16 42065.00

Statusword 0x6041:00 16 42000.00
vl target demand Dx6043: 00 16 42001.00

Mo selectable device definition ~ D
Mame(M) |Tx 1st process data mapping ] [—|
Index (mapX(l} [1400 | [ HEX  ~] B
L MName Index (entry) | Data size (bit}
Edit PDO entry Statusword 0x6041:00 16

vl target demand 0x%6043:00 16
Mo selectable device definitig - vl target actual value ox6044:00 16
Ox4000:00

[+

PDO entry namey) |ERE =]
f
+

Index(l)

Sub-index(U)

Data type(D}

i cancel | I

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:

€ detalea setmng

sic PDOmappind  Communication command at initialization DC setting Advanced settings

~ection FDO mapping name (index) FDO entry name Index Data size (bit) G
; Control Word 0x6040:00 16 4206400
I‘b Rx 1st process data mapping (0x1600) vl target velocity 0x6042:00 16 42065.00
(Add)
Statusword 0x6041:00 16 42000.00
I4' Tx st process data mapping (0x1A00) | vl target demand 0x6043:00 16 42001.00
vl target actual value 0x6044:00 16 42002.00
Add

i

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

the object dictionary.

| 1] Gontast output

Contact outout settinat@y  [1 | Display unit setinarDy o6

§= Batch monitor e b3
N O Device) I@ Unit buffer memom(G) I O UnitInternal device(U)
n o: [orezer - [curremn vaiae [Disoay Facmacy| G =
| [[21Rv-xaE16EC 42060 © DEC 16BIT Ax1 I70 Input 60
[ | [L1KV-xHE16EC 22061 0 DEC 16BIT Ax1 I/0 Inputb 61
I | [11KV-xHE16EC 42062 0 DEC 16BIT Ax1 I/O Inpur 62
o 42063 0 DEC 16BIT Axl I/0 Inpur 63
= azoe4 0 DEC 16BIT Ax1 I/0 Output 0
= 12065 © DEC 16BIT Ax1 I/O Output 1
il 120866 © DEC 16BIT Axl I/0 Output 2
—ied 42067 0 DEC 16BIT Ax1 I/0 Output 3
e azoee 0 DEC 16BIT Ax1 I/0 Output 4
—id 22069 0 DEC 16BIT Ax1l I/O Output 5
o 42070 0 DEC 16BIT Azl 10 Output ©
Ng | [11xv—xm16EC 42071 © DEC 16BIT Ax1 I/0 Output 7
" nd | [11KV-XH16EC az072 0 DEC 16BIT Ax1 I/0 Output 8
Ng | [11KV-XH16EC 42073 © DEC 16BIT Axl I/O Ouctput 8
N | [21KV-XEL6EC 42074 © DEC 16BIT Azl I/0 Output 10
Mg | [11KV-XH16EC 42075 0 DEC 16BIT Axl I/0 Output 11
" nd | [11Kv-xE16EC 42076 0 DEC 16BIT Axl I/O Outpaut 12
g | [11KV-XH16EC 42077 0 DEC 16BIT Bx1 I/0 Output 13 ~
froject

9) SDO data read/write
Read:
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1 B I 3 [ 4 [ 5 [ 6 7 [ 8 [ 9 I 10

MROOO R37112 WL
s #1 #42144 $10F1 #1
00001
000000
KWV-XHLGEC Axl Servo
R30512 Rl
— — #1 #42145 $0001 #1
00002
000000
KV-XHIBEC | Ax1 Servo
param reac
— UREAD
#1 #42148 EM10 #1 }
00003
000000 #00004
KV-XHLEEC | Axl o
Pa ad
— UREAD
#1 #42149 EM11 #1 }
00004
000000 #00000
KV-XHLBEC | Axl Servo
Param Read
Write:
MROO4 R37113 [ MBI
T #1 #42152 $10F1 #1
KV-XHLGEC Ax1 Servo
param wrt
R30513 ~ UWRIT
—— #1 #42153 $0001 #1
KV -XH16EC A
pa
— UWRIT
#1 #42154 #1 #1 }»
KV-XHIBEC | Ax1 Servo
param wrt
~ UWRIT
#1 #42156 #4 #1 }~
KV -XHL6EC A
Pa

11. EtherCAT communication alarm code

When the EtherCAT communication is abnormal, the frequency converter panel displays an alarm with error
Err44, 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 Err44,
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 Description Reasons Solutions
code

817 Incorrect ESM | Accept state transition requirements that cannot be | Confirm whether the

status request | transitioned from the current state: master station's state
exception Init—SafeOP transition request is
protection Init— OP correct

PreOP— OP
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Alarm Description Reasons Solutions
code
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
818 No ESM | Receive state transition requirements other than: Confirm whether the
required 1:Request Init State master station's state
exception 2:Request Pre-Operational State transition request is
protection 3:Request Bootstrap State correct
defined 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
819 Boot status | Accept the following state transition requirements: | Confirm whether the
request exception | 3:Request Bootstrap State master station's state
protection ESM status after error reporting: init transition request is
ESC register AL status code:0013h correct
822 Mailbox setting | The SMO/1 setting value of the mailbox is | Set syncmanager
exception incorrect: correctly according to
protection The receiving and sending areas of the mailbox | ESI file description
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~10fth  and
syncmanager1:1200h~12fth
Incorrect setting of SyncManager 0/1 length (ESC
registers: 0802h, 0803h/080ah, 080bh):
SyncManager0: out of the range of 32~256byte
SyncManager1: outside the range of 40~256byte
Incorrect setting of control register (ESC register:
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
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Alarm Description Reasons Solutions
code
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:001th
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
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| 1s 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
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Alarm Description Reasons Solutions
code
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.
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 propetly
inserted, or whether
there is interference at
the interface.
880 Internal Expansion card and frequency converter failed to | Check whether there are

74




Alarm Description Reasons Solutions
code
communication establish communication successfully. foreign matters in the
failure expansion card slot and
whether the pins in the
slot are intact.
881 Inverter not Check whether the
responding parameters of the
inverter are correct.
890 Slave state | When the frequency converter is running, the | Check whether it enters
machine  error | master station requests non OP status without first | non OP state during
status closing the slave station. operation.
Or the error code is displayed after the key is reset, | If'the reset key cannot
indicating that the key has no permission to reset | clear it, it is necessary to
the error (it may be enabled by the master station) | check that the master
station is forcibly
enabling the operation
command.
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