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X Preface

Thank you very much for purchasing M series controllers. This manual mainly introduces the controller communication in-
structions, such as Ethernet, RS485, RS232, CAN, and other communication instructions.

¢ Intended users

This manual is intended for technicians who program and debug the M series motion controllers. Users need to have
some basic knowledge and a programming mindset related to programmable controllers.

¢ Manual revision information

Version Date Content
V1.00 2024/03/06 First edition

I Copyright statement

+ The contents of this manual, including text, images, logos, and forms, cannot be reproduced or disseminated in any form
without authorization from HCFA. Violators will be held liable under the law.
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11  ModbusTCP communication usage overview

Software configuration using ModbusTCP functionality:

Step ltem Usage Description

Select “enable by instructions” in the software
ModbusTCP MasterRun |Enable ModbusTCP master function

configuration interface

Select “enable by default” in the software config- ]
1 Control master Enable by default Enable ModbusTCP master function

uration interface

ModbusTCP_MasterStop Disable ModbusTCP master function
ModbusTCP Masterstatus Get ModbusTCP master status
] o Configure the specified data ex-
2 Configure channels |Software configuration interface
change channels
Select “trigger by program” in the software Open the specified data exchange
99 ) ypreg ModbusTCP_LinkRun P P 9
configuration interface channels
Select “trigger by default” in the software config- Open the specified data exchange
Enable by default
uration interface channels
3 Control channels
Close the specified data exchange
ModbusTCP LinkStop

channels

Get the status of the specified data

ModbusTCP GetLinkStatus
exchange channels

Step 1: After enabling the operation of the ModbusTCP master function master switch, ModbusTCP-related functions can
be used. The software configuration can be enabled by default (default operation) or by the ModbusTCP MasterRun instruction
(executed after the instruction is triggered), disabled by the ModbusTCP_MasterStop instruction, and get the ModbusTCP mas-
ter status by the ModbusTCP_Masterstatus instruction.

2 X |, ModbusTCP.

B 192.168.1.8 Master Exchange Summary Table | Mappi

.1.1 Slavel

Initiated by comma v/
Default boot
ed by command e
10

Step 2: There are multiple data exchange channels in the ModbusTCP master station, which are independent of each other.
The channel parameters can be configured separately in the software configuration interface.

>
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192 .168 . 1 . 1
Hcfa M Series Controller ~

Step 3: There are multiple data exchange channels in the ModbusTCP master station, which are independent of each other.
The channels configured by the software can be triggered by default (default running) or be triggered by program (executed
after the ModbusTCP_LinkRun instruction is triggered) to open the specified channels. They can be closed by ModbusTCP _Link-
Stop instruction, and get the status of the specified data exchange channels by the ModbusTCP_ GetLinkStatus instruction.

Exchange Table

UBGEl 192 . 168 . 1 . 1

Functi
jster  Default

Execute One

Instruction configuration using ModbusTCP functionality:

Step ltem Instruction Description

ModbusTCP MasterRun Enable ModbusTCP master function

1 Control master ModbusTCP_MasterStop Disable ModbusTCP master function
ModbusTCP_Masterstatus Get ModbusTCP master status

2 Configure channels |ModbusTCP LinkConfig Configure the specified data exchange channels
ModbusTCP LinkRun Open the specified data exchange channels

3 Control channels  |ModbusTCP LinkStop Close the specified data exchange channels
ModbusTCP GetLinkStatus Get the status of the specified data exchange channels

Step 1: After enabling the operation of the ModbusTCP master function master switch, ModbusTCP-related functions can
be used. The software configuration can be enabled by the ModbusTCP_MasterRun instruction or by the ModbusTCP_Master-
Stop instruction and get the ModbusTCP master status by the ModbusTCP Masterstatus instruction.

Step 2: There are multiple data exchange channels in the ModbusTCP master station, which are independent of each other.
The channel parameters can be configured by the ModbusTCP_LinkConfig instruction.

Step 3: There are multiple data exchange channels in the ModbusTCP master station, which are independent of each other
and can be opened by the ModbusTCP_LinkRun instruction. It can be disabled by the ModbusTCP_LinkStop instruction, and get
the status of the specified data exchange channels by the ModbusTCP GetLinkStatus instruction.

>
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1.2

ModbusTCP_MasterRun

Enable ModbusTCP master function. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression >
ModbusTCP MasterRun0
(Execute:=parameter , .
ModbusTCP_MasterRun m
PortNum:= parameter , (=
—] Execute Done |— a
ModbusTCP_  |ModbusTCP Done=>parameter , =
FB — PortNum Busy — =}
MasterRun management e Busy=>parameter , o
rror p—
Error=>parameter , 8
ErrorlD |— 3
ErrorlD=>parameter 3
c
); =
o
o
] =3
4 Input variable )
Name Meaning Data type Valid range Default value Description
Execute when the rising edge of this parameter is
Execute Effective BOOL TRUE / FALSE FALSE
detected
PortNum Reserved UINT Reserved Reserved Reserved
4 Output variable
Name Meaning Data type Valid range Description
Done Completed BOOL TRUE / FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Error Error BOOL TRUE / FALSE TRUE when there is an error
Refer to "instruction error code description” for the meaning of the
ErrorlD Error code WORD 0~65535

output error code value when an instruction execution error occurs.

€ Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
When Done is TRUE and Execute changes from TRUE to FALSE
Done TRUE when the instruction is completed. When the instruction is executed and the Execute is FALSE, Done
becomes TRUE and after one period, it becomes FALSE
Busy When the rising edge of Execute is detected. When Done changes from FALSE to TRUE
When Error changes from FALSE to TRUE
The input variable value of the instruction is not When Error is TRUE, and Execute changes from TRUE to FALSE.
Error within the allowed range, does not meet the execu- | The Instruction has been executed and the Execute has become FALSE.

tion conditions of the instruction, or encountered an

exception during the instruction execution process.

When an exception is encountered during the execution, the Error

becomes TRUE. After one period, it becomes FALSE

€ Function description
This instruction is used to enable the master function of ModbusTCP.



1.3

ModbusTCP_MasterStop

Disable the ModbusTCP master function. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression >
ModbusTCP MasterStop_Instance
ModbusTCP_MasterStop_Instance (Execute::parameter ’ o
ModbusTCP_MasterStop PortNum:= parameter, E
ModbusTCP_  |ModbusTCP - ] Exewte Done — Done=>parameter, %
MasterStop management — PortNum Busy — Busy=>parameter, o
Error — Error=>parameter, 8
ErrorD |— ErrorlD=>parameter g
); 5
4 Input variable )
Name Meaning Data type Valid range Default value Description
) Execute when the rising edge of this parameter is
Execute Effective BOOL TRUE / FALSE FALSE
detected
PortNum Reserved UINT Reserved Reserved Reserved
4 Output variable
Name Meaning Data type Valid range Description
Done Completed BOOL TRUE / FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Error Error BOOL TRUE / FALSE TRUE when there is an error
Refer to "instruction error code description” for the meaning of the
ErrorlD Error code WORD 0~65535

output error code value when an instruction execution error occurs

€ Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE

When Done is TRUE and Execute changes from TRUE to FALSE

Done TRUE when the instruction is completed When the instruction is executed and the Execute is FALSE, Done
becomes TRUE and after one period, it becomes FALSE

Busy When the rising edge of Execute is detected When Done changes from FALSE to TRUE
When Error changes from FALSE to TRUE

The input variable value of the instruction is not When Error is TRUE, Execute changes from TRUE to FALSE
Error within the allowed range, does not meet the execu- |The Instruction is executed and the Execute become FALSE. When an

tion conditions of the instruction, or encountered an

exception during the instruction execution process

exception is encountered during the execution, the Error becomes TRUE.

After one period, it becomes FALSE

€ Function description
The instruction is used to disable the ModbusTCP master function.

10



1.4

ModbusTCP_GetMasterstatus

Get master status. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression >
ModbusTCP GetMasterStatus(Enable:=param-
ModbusTCP GetMasterStatus_Instance eter, I':'I
ModbusTCP_GetMasterStatus PortNum:=parameter, 5
—Enable Valid [— Valid=>parameter, %
ModbusTCP_ —|PortNum Busy — Busy=>parameter, o
Get master status FB Error — o
Masterstatus Error=>parameter, o
ErrorID |— 3
Running |— ErrorID=>parameter, g
Stopped |— Running=>parameter, %
Stopped=>parameter o
); S
€ Input variable
Name Meaning Data type Valid range Default value Description
The instruction will be executed if it is set to TRUE,
Enable Effective BOOL TRUE / FALSE FALSE
or not executed if it is set to FALSE.
PortNum Reserved UINT Reserved Reserved Reserved
€ Output variable
Name Meaning Data type Valid range Description
The output variable
Valid is valid BOOL TRUE / FALSE TRUE when the instruction is executed normally
is vali
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Error Error BOOL TRUE / FALSE TRUE when there is an error
Refer to "instruction error code description” for the meaning of the
ErrorlD Error code WORD 0~65535 ) ) )
output error code value when an instruction execution error occurs
The master function
Running BOOL TRUE / FALSE TRUE when the master is enabled
is enabled
The master function )
Stopped BOOL TRUE / FALSE TRUE when the master is disabled

is disabled

€ Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
Valid When Enable is TRUE When Enable changes from TRUE to FALSE
When Done changes from FALSE to TRUE
Busy When Execute changes from FALSE to TRUE
When Error changes from FALSE to TRUE
The input variable value of the instruction is not
within the allowed range, does not meet the execu-
Error ) - ) ) When Execute changes from TRUE to FALSE
tion conditions of the instruction, or encountered an
exception during the instruction execution process.
] ) When ModbusTCP_MasterStop is enabled
Running When ModbusTCP_MasterRun is enabled
When Enable changes from TRUE to FALSE
When ModbusTCP_MasterRun is enabled
Stopped When ModbusTCP_MasterStop is enabled

When Enable changes from TRUE to FALSE

€ Function description
Get ModbusTCP master status. This instruction can be used to check whether the ModbusTCP master function is enabled

or disabled.

11



1.5

Parameter configuration instruction. Library: Communications

ModbusTCP_LinkConfig

Instruction Name FB/FUN Graphic expression ST expression
ModbusTCP LinkConfig_Instance(
ModbusTCP_LinkConfig_Instance Execute:= parameter,
ModbusTCP_LinkConfig PortNum:=parameter ,
—| Execute Done [— |LinkNum:= parameter,
— PortNum Error |— |SlavelPSeg1:= parameter,
—{ LinkNum ErrorlD |—  |SlavelPSeg2:= parameter,
—| SlavelPSeg1 SlavelPSeg3:= parameter,
—{ SlavelPSeg2 SlavelPSeg4:= parameter,
—{ SlavelPSeg3 SlaveNodelD:= parameter,
— SlavelPSeg4 ExeMode:= parameter,
—{ SlaveNodelD CycleTime:= parameter,
—1 ExeMode Mode:= parameter,
—| cycleTime CombineMode:= parameter,
— WriteAddr:= parameter,
ModbusTCP Mode ?
ModbusTCP_ _ —1{ CombineMode WriteAddrOffset:= parameter,
) ) parameter config- FB )
LinkConfig . —| WriteAddr WriteSlaveAddr:= parameter,
uration
— WriteAddrOffset WriteLength:= parameter,
—{ WriteSlaveAddr WriteMode:= parameter,
—{ WriteLength ReadAddr:= parameter,
I writeMode ReadAddrOffset:= parameter,
—{ ReadAddr ReadSlaveAddr:= parameter,
—| ReadAddrOffset ReadlLength:= parameter,
—| ReadSlaveAddr ReadMode:= parameter,
—| ReadLength TimeOut:= parameter,
—| ReadMode LinkKeepTime:= parameter,
—! Timeout Options:= parameter,
—{ LinkkeepTime Done=>parameter,
—{ options Error=>parameter,
ErrorlD=>parameter
);
4 Input variable
. . Default L
Name Meaning Data type Valid range Description
value
) Execute when the rising edge of this parameter is de-
Execute Effective BOOL TRUE / FALSE FALSE
tected
PortNum Reserved UINT Reserved Reserved |Reserved
Refer to communi- )
) Data exchange channel o ; Required o
LinkNum INT cation instruction Set the number of Modbus TCP periodic data exchange
number o field
specifications
Set the 1st segment of the IP address of the target
IP address of the target
SlavelPseg1 ) USINT 0~255 0 device
device (1st segment) ) )
If the IP address is 192.168.1.2, the 1st segment is 192
Set the 2nd segment of the IP address of the target
IP address of the target )
SlavelPseg?2 USINT 0~255 0 device

device (2nd segment)

If the IP address is 192.168.1.2, the 2nd segment is 168

12
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IP address of the target

Set the 3rd segment of the IP address of the target

SlavelPseg3 USINT 0~255 0 device
device (3rd segment)
If the IP address is 192.168.1.2, the 3rdsegment is 1
Set the 4th segment of the IP address of the target
IP address of the target
SlavelPseg4 USINT 0~255 0 device
device (4th segment)
If the IP address is 192.168.1.2, the 4th segment is 2
Modbus station num-
SlaveNodelD USINT 0~255 0 Set the Modbus station number of the target device
ber of the target device
Set the mode of sending
ExeMode Cyclic mode USINT 0~1 0 0: Cyclic sending
1: Single sending
Set the interval between the last data sending and the
CycleTime Cycle time USINT 0~65535 10 o i ) )
next data sending in the cyclic sending mode: Unit: ms
Set the read/write type of the slave address, and select
] read/write Word-type address or Bit-type address by
Type of read/write ]
Mode USINT 0~1 0 this parameter
address
0: Word
1: Bit
This parameter is used to set whether to enable the
read/write integration function
Comebine-  |Enable read/write 0: Disable (read and write data separately)
BOOL TRUE / FALSE FALSE
Mode integration mode 1: Enable (read and write data are integrated into one
single message and use the 0x17 function code)
Note: Valid only when Mode is O
Set the storage address in the controller for the data
to be written to the target. For write operation, the
Starting address of the controller writes the contents of this address (which is
%MWO0~%MW32767
WriteAddr write operation data UINT determined by both WriteAddr and WriteAddrOffset)
%QW0~%QW63
cache to the target device. If the input corresponding to this
parameter is a variable, the correct address must be
specified when the variable is declared.
Set the offset value of the write operation data cache
The actual content to be written is obtained from the
address based on WriteAdd offset by WriteAddrOffset.
If it is a Word read/write, the offset unit is TWord. For
Offset value of the
WriteAddrOff-| ) example, if WriteAddr specifies the address as %MWO0
write operation data USINT 0~255 0
set N and WriteAddrOffset is 1, it means the start address is
cache
%MW1 If it is a Bit read/write, the offset unit is 1Bit. For
example, if WriteAddr specifies the address as %MW1
and WriteAddrOffset is 1, it means the start address is
%MX2.1. 1, it means the starting address is %MX2.1.
WriteSlaveAd- | Destination address for Set the starting address of the write operation, which is
UINT 16#0~16#FFFF 0
dr write operation the Modbus address in the target device.
Set the length of the written data. If it is a Word read/
Word device: 0~100
Writelength | Write operation length |UINT write, the unit is Word; if it is a Bit read/write, the unit is
Bit device: 0~256
Bit.
16#0. 16#06.
] Write operation mode Set the function code to be used for write operation. If
WriteMode USINT 16#10. 16#05. 0

(function code)

16#0F

set to 0, the controller will select it automatically.

13
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Set the storage starting address of the data read from
) the target device in the controller, which is determined
Starting address of the )
%MWO~%MW32767 by both ReadAddr and ReadAddrOffset. If the input
ReadAddr read operation data UINT 0
H %QWO~%QW63 corresponding to this parameter is a variable, the
cache
correct address must be specified when the variable is >
declared.
Set the offset value of the read operation data cache. I':'I
The read content will be stored in the address based %
on ReadAddr and offset by ReadAddrOffset. If it is a %
Word read/write, the offset unit is TWord. For example, :
ReadAddrOff- | Offset value of the read USINT 0255 0 ReadAddr specifies the address as %MW100, and g
set operation data cache ReadAddrOffset is 1, which means the starting address g
is %MW101. If it is a Bit read/write, the offset unit is %
1Bit. For example, ReadAddr specifies the address as g".
%MW100, and ReadAddrOffset is 1, which means the S
starting address is %MX200.1.
ReadSlaveAd- | Destination address for Set the starting address of the read operation, which is
UINT 16#0~16#FFFF 0
dr read operation the Modbus address in the target device.
Word device: 0~100 Set the length of the read data. If it is a Word read/
Readlength Read operation length |UINT Bit device: 0~256 0 write, the unit is Word; if it is a Bit read/write, the unit is
(0) Bit.
16#0. 16#03.
Read operation mode Set the function code to be used for read operation. If
ReadMode ) USINT 16#04. 16#01. 0 . ) .
(function code) set to 0, the controller will select it automatically.
16#02
Communication Set the time to wait for a response from the target
TimeOut UINT 0~65535 1000
timeout device. Unit: ms
Set the time for which the communication connection
LinkKeepTime | Time of link keeping UINT 0~65535 30
between this device and the target device can be kept.
Options Reserved Reserved |Reserved Reserved |Reserved
4 Output variable
Name Meaning Data type Valid range Description
Done Completed BOOL TRUE / FALSE TRUE when the instruction is completed
Error Error BOOL TRUE / FALSE TRUE when there is an error
Refer to "instruction error code description” for the meaning of the
ErrorlD Error code WORD 0~65535 ) ) )
output error code value when an instruction execution error occurs

4 Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
Done TRUE when the instruction is completed When Execute changes from TRUE to FALSE

The input variable value of the instruction is not

within the allowed range, does not meet the execu-
Error ) . ) ) When Execute changes from TRUE to FALSE
tion conditions of the instruction, or encountered an

exception during the instruction execution process.

€ Function description

« Basic function description

This instruction is used to configure the parameters related to Ethernet ModbusTCP periodic data exchange (write and
read), such as the IP address of the target device, the Modbus station number, the destination address for data read and write,
the cache address, the data length, the function code, and so on.

14



Note: This instruction is for parameter configuration only. If the configuration is changed while the ModbusTCP master is
enabled and the channel data is exchanged, and this instruction is re-triggered, it will take effect immediately.

* LinkNum

There are multiple ModbusTCP periodic data exchange channels in the controller, and these data exchange channels are
independent of each other and can be configured with their parameters separately. The LinkNum parameter of this instruction
can be used to specify the channel that needs to be configured with parameters.

e EnableLink
The parameter EnableLink enables or disables the Modbus TCP periodic data exchange channel specified by LinkNum. The
channel is enabled when EnableLink is TRUE and disabled when FALSE.

Note: Like other parameters, EnablelLink is latched when the instruction is triggered for execution (Execute rising edge
moment), and any change in the value of EnableLink before or after this moment is invalid.

* WriteAddr. WriteAddrOffset, WriteLength

The periodic data exchange consists of write operations and read operations. Write operation is to write the data of the
specified length from the write operation cache address to the target device. The write operation cache address is specified by
the parameters WriteAddr, WriteAddrOffset. The data length of the write operation is specified by WriteLength. The parameters
WriteAddr, WriteAddrOffset specify the starting address of the cache area, which is in the form of “base address+ offset”. The
base address is WriteAddr and the offset is WriteAddrOffset.

For Word read/write (Mode=0), the unit of WriteAddrOffset is Word, e.g., the base address specified by WriteAddr is
%MW1000, and the length specified by WriteLength is 5. If WriteAddrOffset is 0, the cache start address is %MW1000.

* Priority description of software configuration and instruction configuration

The instruction-configured channels have a higher priority than the software-configured channels when they take ef-
fect. Software-configured channels will take effect only once when the program is downloaded and powered up, and instruc-
tion-configured channels do not have power-down persistence and require the instruction to be re-executed.

15
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1.6

ModbusTCP_LinkRun

Enable the data exchange channels specified by ModbusTCP. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression >
ModbusTCP LinkRun(
ModbusTCP_LinkRun_Instance Execute:= parameter, I;I
ModbusTCP_LinkRun PortNum:= parameter, 5
) o
— | |LinkNum:= parameter, 3
ModbusTCP_  |Slave link man- Execute Done P 2
i FB —{ PortNum Busy |— |Done=>parameter, ~+
LinkRun agement a
—] LinkNum Error — |Busy=>parameter, g
ErrorlD }— |Error=>parameter, 3
ErrorlD=>parameter 5
o
); =
=
=]
€ Input variable
Name Meaning Data type Valid range Default value Description
Execute when the rising edge of this parameter is
Execute Effective BOOL TRUE / FALSE FALSE
detected
PortNum Reserved UINT Reserved Reserved Reserved
Refer to communi-
Data exchange Set the number of Modbus TCP periodic data
LinkNum UINT cation instruction  [Required field
channel number o exchange.
specifications
4 Output variable
Name Meaning Data type Valid range Description
Done Completed BOOL TRUE / FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Error Error BOOL TRUE / FALSE TRUE when there is an error
Refer to "instruction error code description” for the meaning of the
ErrorlD Error code WORD 0~65535

output error code value when an instruction execution error occurs

4 Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
When Done is TRUE and Execute changes from TRUE to FALSE
Done TRUE when the instruction is completed When the instruction is executed and the Execute is FALSE, Done
becomes TRUE and after one period, it becomes FALSE
. ) When Done changes from FALSE to TRUE
Busy When the rising edge of Execute is detected
When Error changes from FALSE to TRUE
The input variable value of the instruction is not When Error is TRUE, and Execute changes from TRUE to FALSE
Error within the allowed range, does not meet the execu- |The Instruction has been executed and the Execute has become FALSE.

exception during the instruction execution process

tion conditions of the instruction, or encountered an |When an exception is encountered during the execution, the Error

becomes TRUE. After one period, it becomes FALSE

€ Function description
Enable the specified data exchange channels.

16



1.7

ModbusTCP_LinkStop

Disable the data exchange channels specified by ModbusTCP. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression >
ModbusTCP LinkStop(
ModbusTCP LinkStop_Instance Execute:= parameter, I;I
ModbusTCP._LinkStop PortNum:= parameter, %
1 | |LinkNum:= parameter, =
ModbusTCP_  |Slave link man- Execute Done P 2
] FB —{ PortNum Busy [— Done=>parameter, ~+
LinkStop agement o
—{ LinkNum Error |— |Busy=>parameter, g
ErrorlD |— |Error=>parameter, 3
ErrorlD=>parameter 5
o
); =
=
=]
€ Input variable
Name Meaning Data type Valid range Default value Description
Execute when the rising edge of this parameter is
Execute Effective BOOL TRUE / FALSE FALSE
detected
PortNum Reserved UINT Reserved Reserved Reserved
Refer to communi-
) Data exchange o ) i ] Set the number for Modbus TCP periodic data
LinkNum UINT cation instruction  [Required field
channel number o exchange.
specifications
4 Output variable
Name Meaning Data type Valid range Description
Done Completed BOOL TRUE / FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Error Error BOOL TRUE / FALSE TRUE when there is an error
Refer to "instruction error code description” for the meaning of the
ErrorlD Error code WORD 0~65535

output error code value when an instruction execution error occurs

4 Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
When Done is TRUE and Execute changes from TRUE to FALSE
Done TRUE when the instruction is completed When the instruction is executed and the Execute is FALSE, Done
becomes TRUE and after one period, it becomes FALSE
. ) When Done changes from FALSE to TRUE
Busy When the rising edge of Execute is detected
When Error changes from FALSE to TRUE
The input variable value of the instruction is not When Error is TRUE and Execute changes from TRUE to FALSE
Error within the allowed range, does not meet the execu- |The Instruction is executed and the Execute becomes FALSE. When an

tion conditions of the instruction, or encountered an

exception during the instruction execution process

exception is encountered during the execution, Error becomes TRUE.

After one period, it becomes FALSE

@ Function description

Disable the specified data exchange channels.
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1.8

ModbusTCP _GetLinkStatus

Get the status of the data exchange channels specified by ModbusTCP. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression
ModbusTCP GetLinkStatus1(
Enable:=parameter ,
ModbusTCP_GetLinkStatus_Instance
PortNum:= parameter,
ModbusTCP_GetLinkStatus ) _
LinkNum:= parameter,
— Enable Valid [—
Valid=>parameter,
—] PortNum Busy [—
— LinkNum Error Busy=>parameter,
Get the status of £ Error=>parameter,
rrorlD
Socket_Man-  |the data exchange - Linkvalid ErrorID=>parameter,
age channels specified TCP Connected |—  |LinkValid=>parameter,
by ModbusTCP Running |— TCP_Connected=>parameter,
ResponseTime_Write [— Running=>parameter,
ResponseTime_Read [— ResponseTime_Write=>parameter,
LinkError —  |ResponseTime_Read=>parameter,
LinkErrorlD [— || inkError=>parameter,
LinkErrorlD=>parameter
);
@ Input variable
Name Meaning Data type Valid range Default value Description
The instruction will be executed if it is set to TRUE, or
Enable Effective BOOL TRUE / FALSE FALSE o
not executed if it is set to FALSE.
PortNum Reserved UINT Reserved Reserved Reserved
Refer to communi-
] Data exchange o ) ) ] Set the number of Modbus TCP periodic data ex-
LinkNum UINT cation instruction  [Required field
channel number o change.
specifications
4 Output variable
Name Meaning Data type Valid range Description
The output
Valid BOOL TRUE / FALSE TRUE when the instruction is completed
variable is valid
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Error Error BOOL TRUE / FALSE TRUE when there is an error
ErrorlD Error code WORD Output an error code when an instruction execution exception occurs. *1
Configuration
LinkValid BOOL TRUE / FALSE Configuration of the channels specified by LinkNum is completed
completed
TRUE when a connection is established with the slave of the specified
TCP Connected | TCP connection  |BOOL TRUE / FALSE
channels
i Normal data TRUE when the specified channel data exchange is normal and FALSE
Running BOOL TRUE / FALSE o
exchange when it is abnormal
ResponseTime_|Response time of UINT 065535 The time interval from when the master sends a write instruction to
Write write operation when the master receives the slave's response. Unit: ms
ResponseTime_|Response time of UINT —. The time interval from when the master sends a read instruction to when
Read read operation the master receives the slave's response. Unit: ms
TRUE when the specified channel data exchange is abnormal and FALSE
Abnormal data when it is normal; if the slave responds abnormally to the data or has a
LinkError BOOL BOOL/FALSE

exchange

timeout, this bit changes to TRUE, and when the slave responds normal-

ly, it automatically changes to FALSE.
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Abnormal data The corresponding error code is output when LinkError is TRUE for a

LinkErrorlD exchange error ~ |WORD 0~65535 specified channel data exchange exception. For the meaning of the
code value, refer to "Instruction error code description".
€ Output variable refreshing timing >
Name Whether or not to become TRUE Whether or not to become FALSE .
Valid When Enable is TRUE TRUE when the instruction is executed normally m
When Done changes from FALSE to TRUE %
Busy When Enable changes from FALSE to TRUE 3
When Error changes from FALSE to TRUE o)
i
The value of the instruction input variable is out of the 8
allowed range, the execution conditions of the instruction 3
Error ) o When Execute changes from TRUE to FALSE 3
are not satisfied, or an exception is encountered during the g
execution of the instruction o
Linkvalid TRUE when the configuration of the LinkNum specified FALSE when the configuration of the LinkNum specified g
inkVali =]
channels is valid. channels is invalid.
TRUE when a connection is established with the slave of the |FALSE when disconnected with the slave of the specified
TCP Connected
specified channels channels
Running TRUE when the specified channel data exchange is normal  |FALSE when the specified channel data exchange is abnormal
LinkError TRUE when the specified channel data exchange is abnormal |FALSE when the specified channel data exchange is normal

€ Function description

This instruction is used to get the status of the specified ModbusTCP data exchange channels, including checking whether
the current data exchange of the specified channels are normal or not, or whether the connection between master and slave
is established or not. If the output bit of Running is TRUE, it means the data exchange is normal; if the output bit of LinkError
is TRUE, it means the data exchange is abnormal. LinkErrorID outputs the corresponding error code. If the slave responds with
abnormal data or timeout, the LinkError bit of the instruction changes to TRUE, and if the slave responds normally, it automati-

cally changes to FALSE.

4 Example program
As shown in the figure below, a sum of data is configured for channel 1 in the ModbusTCP configuration interface: the

station number is 1, trigger by default, and the function code is 0x10. With this instruction, the status of channel 1 can be ob-

tained.

2 X |7, ModbusTCP.

8 Master

o 192 .168 . 1 . 1
RV SR 1icfz M Series Controller

Category Name Assigned to Data type | Initial value Comment
VAR ModbusTCP GetLinkStatusO BOOL
LD:

19



1 H ModbusTCP_GetlLinkStatus(
ModbusTCP_GetLinkStatus

Enable Valid|——

1 —{PortMum Busy—
1 —{LinkNum Errorp—

ErroriDf—

>

LinkValidf—
TCP_Connectedf—

Runningf—
ResponseTime_Write —
ResponseTime_Read|—

LinkErrorf—

LinkErroriD —

H

ModbusTCP_GetLinkStatus0.Running = =
11 1 //The user processes the communication data

uoilediuNnWWod }vuUJayl]y .

ST:
1 ModbusTCP_GetLinkStatusl(Enable:= 1,
2 PortNum:= 1,
3 LinkNum:= 1,
4 Valid=> ,
5 Busy=> ,
6 Error=> ,
1 ErroriD=> ,
8 Linkvalid=> ,
9 TCP_Connected=> ,
10 Running=> ,
11 ResponseTime Write=> ,
12 ResponseTime Read=> ,
13 LinkError=> ,
14 LinkErrorID=>
15 );
16 IF ModbusTCP GetLinkStatusl.Running THEN
17 //The user processes the communication data
18 ;
19 END_IF;

* Program description:
When Running is TRUE, it means that the specified channel data is running for exchange, and users can process the com-
munication data according to their actual demands.

20



1.9 ModbusTCP communication usage example

I 1.9.1 TCP data exchange example 1: Software configuration ModbusTCP

>

* Target demand
The two M-Series PLCs exchange data via the 0x10 function code and 0x03 function code of the TCP protocol.

The IP address and port of the controller are as follows: %
Item Master controller Item Slave controller §

IP address 192.168.1.1 IP address 192.168.1.2 g
Port number 502 Port number 502 3
Address MW200 Address MW300 g
Address MW500 Address MW400 S
§".

* Demand analysis
According to the demand, it is necessary for the master controller to use the 0x10 function code of channel 1 to send data
to the slave controller and use the 0x03 function code to read data from the slave controller.

Step ltem Usage Description
Select “enable by instructions” in the [ModbusTCP Mas-

] o Enable ModbusTCP master function
software configuration interface terRun

Select “enable by default” in the
1 Control master Enable by default |Enable ModbusTCP master function

software configuration interface

ModbusTCP_MasterStop Disable ModbusTCP master function
ModbusTCP_Masterstatus Get ModbusTCP master status
2 Configure channels |Software configuration interface Configure the specified data exchange channels

Select “trigger by program” inthe ~ [ModbusTCP Link- N
Open the specified data exchange channels

software configuration interface Run

Select “trigger by default” in the
Enable by default |Open the specified data exchange channels

3 Control channels  [software configuration interface

ModbusTCP LinkStop Close the specified data exchange channels

Get the status of the specified data exchange

ModbusTCP GetLinkStatus
channels

* Software configuration
Step 1: Set the ModbusTCP master startup method to enable by default, and the ModbusTCP master function will be en-
abled automatically after the download.

2 X |, ModbusTCP
B 192.168.1.8 Master Exchange Summary Table | Mapping Su

» B Programming

Step 2: Add a slave and set the data parameters for channel 1.
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REVECR R Hicfa M Series Controller

>

Comment

uoilediuNnWWod }vuUJayl]y .

Step 3: Set the trigger mode to trigger by default, and the data exchange of channel 1 will be automatically enabled after
downloading or after powering up the controller.

Exchange Table

Comment

I 1.9.2 TCP data exchange example 2: Software and instruction configuration ModbusTCP

e Target demand
Two M-Series PLCs exchange data via TCP protocol with 0x10 function code and 0x06 function code.

The IP address and port of the controller are as follows:

Item Master controller ltem Slave controller
IP address 192.168.1.1 IP address 192.168.1.2
Port number 502 Port number 502
Address MW200 Address MW300
Address MW500 Address MW400

¢ Demand analysis
According to the demand, it is necessary for the master controller to use the 0x10 function code of channel 1 to send data
to the slave controller and use the 0x03 function code to read data from the slave controller.

Step ltem Usage Description
Select “enable by instructions” in  |ModbusTCP Master-

] o Enable ModbusTCP master function
the software configuration interface|Run

Select “enable by default” in the

1 Control master software configuration interface Enable by default Enable ModbusTCP master function
ModbusTCP_MasterStop Disable ModbusTCP master function
ModbusTCP Masterstatus Get ModbusTCP master status

2 Configure channels |Software configuration interface Configure the specified data exchange channels
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Select “trigger by program” in the ) N
ModbusTCP LinkRun |Open the specified data exchange channels
software configuration interface

Select “trigger by default” in the -
) o Enable by default Open the specified data exchange channels
3 Control channels  [software configuration interface

>

ModbusTCP LinkStop Close the specified data exchange channels

Get the status of the specified data exchange
ModbusTCP GetLinkStatus

channels

 Software configuration
Step 1: Set the ModbusTCP master startup method to enable by instructions, which can enable the master functions.
2 X |, ModbusTCP

E 192.168.1.8 Master Exchange Summary Table | Mapping Summa

Cha

uoilediuNnWWod }vuUJayl]y .

192 .168 . 1 . 1
Hcfa M Series Controller ~ il

Comment

Hcfa M Series Controller ~

Comment

¢ Variable table

Category Name Assigned to Data type Initial value Comment

VAR MasterRun1Ex BOOL

VAR MasterStop 1EX BOOL

VAR ModbusTCP MasterRun1 ModbusTCP MasterRun

VAR ModbusTCP MasterStop1 ModbusTCP MasterStop

VAR LinkTRunEX BOOL

VAR LinkStopT1EX BOOL

VAR ModbusTCP_LinkRun1 ModbusTCP_LinkRun

VAR ModbusTCP_LinkStop1 ModbusTCP_LinkStop
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LD

ModbusTCP_MasterRun1

MasterRun1Ex WModbusTCP_MasterRun
: : Execute Done ———
—{Porthum Busy [—
Errorf— >
ErroriD |—
2 ModbusTCP_MasterStopi °
r-|astt|3r5hJID1 EX ModbusTCP_MasterStop E
1 1 Execute Done ——— 2
—{PortNum Busy[— 2
Errorf— g
ErroriD [— :'-;
3 ModbusTCP_LinkRun1 g
Link1RunEX ModbusTCP_LinkRun 3
: : Execute Don g
—{Porthum Busy [— 6.
1 —{LinkMum Error f— 93"
ErroriD [— 6.
>
4 ModbusTCP_LinkStop1
Lin kIStD DI1 EX ModbusTCP_LinkStop
1 Execut: Donef|———
—{Porthum Busy[—
1 —LinkNum Errorf—
ErroriD|—
ST

ModbusTCP MasterRunl (Execute:= MasterRunlEx,
PortNum:= ,
Done=> ,
Busy=> ,
Error=» ,
ErrorID=>
)5
ModbusTCP MasterStop (Execute:=MasterStoplEX ,
PortNum:= ,
10 Done=> ,
Busy=> ,
Error=> ,
ErrorID=>
):
ModbusTCP_LinkRunl (Execute:= LinklRunEX,
PortNum:= ,
17 LinkNum:= 1,
8 Done=> ,
Busy=> ,
20 Error=> ,
21 ErrorID=>
22 5
23 ModbusTCP_LinkStopl (Execute:=LinkStoplEX ,
PortNum:= ,
LinkNum:=1 ,
Done=> ,
Busy=> ,
Error=> ,
ErrorID=>
30 )

[N

-

I
[

[
1o Lo L

* Program description
Step 1: The ModbusTCP MasterRun1 instruction is triggered to enable the ModbusTCP master function when the variable
MasterRun1Ex is set to TRUE.

Step 2: The ModbusTCP _LinkConfig1 instruction is triggered to write the configured data parameters to channel 1 when
the variable LinkConfigEX is set to TRUE.

Step 3: To stop the data exchange of channel 1, set the variable LinkStop1EX to TRUE to trigger the ModbusTCP_LinkStop1
instruction, or set the variable MasterStop1EX to TRUE to trigger the ModbusTCP MasterStop1 instruction to disable the Mod-
busTCP Master function. Use the ModbusTCP_LinkStop instruction to disable the specified channel data exchange. If users con-
figure other channels, other channels can still exchange data. Use ModbusTCP_MasterStop to disable the ModbusTCP master
function, and all data channel exchange will be stopped.
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I 1.9.3 TCP data exchange example 3: Instruction configuration ModbusTCP

e Target demand
Two M-Series PLCs exchange data via TCP protocol with 0x10 function code and 0x06 function code.

>

* Demand analysis
According to the demand, it is necessary for the master controller to use the 0x10 function code of channel 1 to send data
to the slave controller and use the 0x03 function code to read data from the slave controller.

The IP address and port of the controller are as follows: °

m

—+

ltem Master controller ltem Slave controller a

o

IP address 192.168.1.1 IP address 192.168.1.2 g
o

Port number 502 Port number 502 8
Address MW200 Address MW300 g
Address MW500 Address MW400 g
2

Q

(=)

o

=)

Step ltem Instruction Description

ModbusTCP MasterRun

Enable ModbusTCP master function

Control master ModbusTCP MasterStop

Disable ModbusTCP master function

ModbusTCP_Masterstatus

Get ModbusTCP master status

Configure data exchange channel 1 (see

2 Configure channels [ModbusTCP _LinkConfig ) ) - ] )
instructions for specific configuration)
ModbusTCP _LinkRun Open data exchange channel 1
3 Control channels  [ModbusTCP LinkStop Close data exchange channel 1
ModbusTCP GetLinkStatus Get the status of data exchange channel 1
* Variable table
Category Name Assigned to Data type Initial value Comment
VAR ModbusTCP LinkConfig1 ModbusTCP LinkConfig
VAR LinkConfigEX BOOL
VAR Config1WriteAddr %MW200 UINT
VAR Config1WriteSlaveAddr %MW300 UINT
VAR Config1ReadAddr %MW500 UINT
VAR Config1ReadSlaveAddr %MW400 UINT
VAR ModbusTCP MasterRun1 ModbusTCP MasterRun
VAR MasterRun1Ex BOOL
VAR ModbusTCP MasterStop1 ModbusTCP MasterStop
VAR MasterStop1EX BOOL
VAR ModbusTCP_LinkRun1 ModbusTCP_LinkRun
VAR LinkTRunEX BOOL
VAR ModbusTCP LinkStop1 ModbusTCP LinkStop
VAR LinkStopT1EX BOOL
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LD

iz} ModbusTCP_MasterRun1
MasterStop1EX MasterRun1Ex ModbusTCP_MasterRun
= T
—{PForthum Busy—
Error p— >
ErroriD—
B ModbusTCP_LinkConfig! .
LinkConfigEX ModbusTCP_LinkConfig m
; : Execute Done f—— g
={PortNum Errorf— =
1 —{LinkNum ErrorDf— g
192 —{SlavelPSeg1 :
168 —{SlavelPSeg2 o
1 —{SlavelPSegd =
2 —{SlavelPSegd g
1 —{SiaveNodeD 3.
0 —{ExeMode g'_
10 —{CycieTime o
0 —{Mode =]

0 —Combineliode

Config1WriteAddr —Write. Addr

0 —{WriteAddrOffset

Config1WriteSlaveAddr —Write SlaveAddr

50 —WriteLength

16310 —{WriteMode
Config1ReadAddr —|ReadAddr

0 —|ReadAddrOffset

ConfigiReadSlaveAddr — ReadSlaveAddr

50 —{ReadLength
16203 —|ReadMode
1000 —TimeOut
30 —LinkKeepTime
—Optians
H ModbusTCP_LinkRun1
!.'I\I;Smep!D( Link1RunEX ModbusTCP_LinkRun
{/1 | | el sl =T
—{PortNum Busy|—
1 —jLinkNum Errorf—
ErroriDf—
H ModbusTCP_MasterStop1
MasterStopiEX ModbusTCP_MasterStop
| e
— Porthum Busy —
Errorfj—
EnrorD —
2} ModbusTCP_LinkStop1
LinkStop1EX ModbusTCP_LinkStop
] | £ Done |——o
11
—1 Porthum Busy[—
1 —]{LinkNum Errorf—
ErrorD |—
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ST

ModbusTCP LinkConfigl (Execute:=LinkConfigEX ,
PortNum:= ,
LinkNum:=1 ,
SlavelIPSegl:=1
5lavelPSeg2:=1
SlaveIPSeg3:=
SlaveIPSegd:=
SlaveNodeID:=

_ ExeMode:= 0,

10 CycleTime:=10 ,

1 Mode:= 0,

12 CombineMode:= 0O,

13 Writelddr:=ConfiglWritelAddr ,

WriteAddroffset:= 0,

WriteSlavehddr:= 0,

WriteLength:=50 ,

WriteMode:= 16#10,

ReadAddr:= ConfiglReadAddr,

Readaddroffset:=0 ,

ReadSlavelddr:= ConfiglReadSlaveAddr,

ReadLength:=50 ,

ReadMode :=16#05 ,

Timeout:= 1000,

LinkKeepTime:=30 ,

Options:= ,

Done=> ,

Error=> ,

ErrorID=>

)i

(XS

[==0 o% ]
- =
Vv

S O IS

-

[l el e s LR & ]
~

-

o
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ModbusTCP MasterRunl (Execute:= MasterRunlEx AND (NOT MasterStoplEX) .,
PortNum:= ,

Done=> ,

Busy=> ,

Error=> ,

ErrorID=>

)

ModbusTCP_LinkRunl (Execute:= LinklRunEX AND (NOT LinkStoplEX) ,
PortNum:= ,
LinkNum:=1,
Done=> ,
3 Busy=> ,
44 Error=> ,
5 ErrorID=>
46 )i

48 ModbusTCP MasterStopl (Execute:= MasterStoplEX,
49 PortNum:= ,

Done=> ,

Busy=> ,

Error=> ,

ErrorID=>

);

SN = O

ModbusTCP_LinksStopl (Execute:= LinkStoplEX,

(T Oy I A B (R B
1 oy o= C

PortNum:= ,
LinkNum:=1 ,
Done=> ,
Busy=> ,

6l Error=> ,

ErrorID=>
)i

* Program description
Step 1: Set variable MasterRun1Ex to TRUE to trigger ModbusTCP_MasterRun1 instruction to enable ModbusTCP master
function.

Step 2: Set variable LinkConfigEX to TRUE to trigger ModbusTCP _LinkConfig1 instruction and write the configured data
parameters to channel 1.

Step 3: Set variable LinkTRunEX to TRUE to trigger ModbusTCP_LinkRun1 instruction to open channel 1 to start configured

27



data exchange.

Step 4: To stop the data exchange on channel 1, set the variable LinkStop1EX to TRUE to trigger the ModbusTCP_Link-
Stop1 instruction, thus disabling the data exchange on channel 1. Or set the variable MasterStop1EX to TRUE to trigger the
ModbusTCP MasterStop1 instruction to disable the ModbusTCP Master function. Use the ModbusTCP _LinkStop instruction to
disable the specified channel data exchange, if users configure other channels, the other channels can still exchange data. Use
ModbusTCP_MasterStop to disable ModbusTCP master function, and all data channel exchange will be stopped.
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1.10 Socket communication usage overview
I S I—

The instruction is configured to use the Socket function:

Step Iltem Instruction Description

Configure communication parameters,

including IP address, port number, and

Configure the ) o
1 Socket_Config communication method. Ensure that the

Socket parameter o
communication parameters of the PLC and

the external device are matched

Configure the working mode of the Socket,

Connection estab- |Socket_Open and enable the Socket data exchange
: lishment startup function
Socket_GetStatus Monitor Socket status
Data sending and |Socket_Send Sending data
’ receiving Socket_Receive Receiving data
4 Close connection  |Close Socket data exchange Close Socket connection

Step 1: Configure Socket parameters. Configure communication parameters by executing the Socket_Config
instruction to set the IP address, port number, connection mode (TCP or UDP), link keeping time and other parameters of
the target device.

Step 2: To establish a connection, set the working mode and establish a connection by executing Socket_Open. After
the Socket_Open instruction is executed, the Socket connection status can be checked and obtained by the Socket_
GetStatus instruction.

Step 3: Send data by executing the Socket_Send instruction. Receive data by executing the Socket_Receive
instruction.

Step 4: Close the connection by executing the Socket_Closed instruction.
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1.11

Socket_Config

Configure the parameters related to the Socket function. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression >
Socket_Config_Instance Socket_Config_Instance(
. E = ) .
Socket_Config xecute:= parameter, o
PortNum:=parameter, =2
— Execute Done — )
SocketNum:= parameter, 3
— PortNum Busy — Protocol_Type:= parameter, o
— SocketNum Error — RemotelPSeg1:= parameter, g
— protocol Type ErrorlD |— RemotelPSeg2:= parameter, g
Socket . RemotelPSeg3:= parameter, 3,
ocket parameter — o
Socket_Config ] P ] FB RemotelPSeg1 RemotelPSeg4:= parameter, o
configuration (=i
— RemotelPSeg2 Remote_Port:= parameter, S
—{ RemotelPSeg3 Local_Port:= parameter,
LinkKeeptime:= parameter,
—1 RemotelPSeg4
Done=> parameter,
— Remote_Port Busy=> parameter,
— Local_Port Error=> parameter,
— LinkKeeptime ErrorlD=> parameter
);
@ Input variable
Name Meaning Data type| Valid range | Default value Description
Execute Effective BOOL TRUE / FALSE FALSE Execute when the rising edge of this parameter is detected
Ethernet hardware
PortNum UINT Reserved Reserved Reserved
interface number
Refer to communi-
o ) ) ] Specify the number of the Socket. Different Sockets can be
SocketNum Socket number UINT cation instruction |Required field
o identified by SocketNum
specifications
] Set the Socket connection mode
Socket connection
Protocol_Type USINT Oor1 0 0: UDP
mode
1. TCP
IP address of the
) Set the 1st segment of the IP address of the target device
RemotelPSeg1 |target device (1st |USINT 0~255 0
If the IP address is 192.168.1.2, the 1st segment is 192
segment)
IP address of the
i Set the 2nd segment of the IP address of the target device
RemotelPSeg? |target device (2nd |USINT 0~255 0 ] ]
If the IP address is 192.168.1.2, the 2nd segment is 168
segment)
IP address of the
) Set the 3rd segment of the IP address of the target device
RemotelPSeg3 |target device (3rd |USINT 0~255 0
If the IP address is 192.168.1.2, the 3rd segment is 1
segment)
IP address of the )
) Set the 4th segment of the IP address of the target device
RemotelPSeg4 |target device (4th |USINT 0~255 0
If the IP address is 192.168.1.2, the 4th segment is 2
segment)
Port number of
Remote_Port ) UINT 0~65535 0 Set the port number of the target device
the target device
Local_Port Local port number [UINT 0~65535 0 Set local port number of the controller
Set the Socket link keeping time, if no data is exchanged
] ) Time of link ] o ] )
LinkKeeptime keeDi UINT 0~65535 0 exceeding this time, the connection will be closed auto-
eepin
PIng matically (unit: seconds).
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4 Output variable

When Done changes from FALSE to TRUE

Busy When Execute changes from FALSE to TRUE
When Error changes from FALSE to TRUE

Name Meaning Data type Valid range Description
Done Completed BOOL TRUE / FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally >
Error Error BOOL TRUE / FALSE TRUE when there is an error
ErrorlD Error code WORD 0~65535 Output an error code when an instruction execution exception occurs. *1 .
m
*1 Refer to "instruction error code description" for the meaning of the output error code value. 5
2
. . P @
4 Output variable refreshing timing iy
o
Name Whether or not to become TRUE Whether or not to become FALSE 3
Done TRUE when the instruction is completed When Execute changes from TRUE to FALSE g
=
Q
(=8
o
=]

The input variable value of the instruction is not

within the allowed range, does not meet the execu-
Error . . ) ) When Execute changes from TRUE to FALSE
tion conditions of the instruction, or encountered an

exception during the instruction execution process.

€ Function description

* Basic function description
This instruction is used to configure the parameters related to the Socket function, such as the IP address of the target de-
vice, the port number, the link keeping time, and so on.

 Local_Port
In UDP mode, Local_Port can be set to 0, in which case the controller will automatically assign the port number.

Local_Port must not be set to 0 in TCP mode.

* Precautions
This instruction cannot be executed after the Socket data exchange is enabled, and can be executed after the Socket data
exchange is disabled.
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1.12 Socket_ConfigFrameLength

Configure the data length related to the Socket function. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression >
Socket_ConfigFramelength_Instance(
Enable:= parameter, .
Socket_ConfigFrameLength_Instance PortNum:=parameter, E
Socket_ConfigFrameLength SocketNum:= parameter, g
—| Enable Valid Length:= parameter, o
Socket Confi Socket data —| PortNum Busy Valid=> parameter, g
ocket_Config- _|
—-onie length configura- FB SocketNum Error Busy=> parameter, 3
Framelength | —{ Length ErrorlD c
tion Error=> parameter, =3
o
SendCount ErrorID=> parameter, o
ReceiveCount o
SendCount=> parameter, S
ReceiveLength
ReceiveCount=> parameter,
ReceiveLength=> parameter
);
4 Input variable
Name Meaning Data type Valid range Default value Description
Enable Effective BOOL TRUE / FALSE FALSE Execute the instruction when this parameter is TRUE
Ethernet hardware
PortNum UINT Reserved Reserved Reserved
interface number
Refer to communi- )
o ) ) ] Specify the number of the Socket. Different Socket
SocketNum Socket number UINT cation instruction  |Required field
o can be identified by SocketNum.
specifications
Socket data ARRAY[1..100] )
Length 0~1460 0 Set the Socket data length (unit: Byte)
length OF UINT
€ Output variable
Name Meaning Data type | Valid range Description
Valid The output variable is valid BOOL TRUE / FALSE | TRUE when the instruction output variable is valid
Busy Executing BOOL TRUE / FALSE | TRUE when the instruction is being executed normally
Error Error BOOL TRUE / FALSE |TRUE when there is an error
Output an error code when an instruction execution
ErrorlD Error code WORD }
exception occurs. *1
SendCount Number of Socket sending UINT Number of Socket sending
ReceiveCount |Number of Socket receiving UINT Number of Socket receiving
ARRAY[1..100]
ReceivelLength |Data length of Socket sending OF UINT Data length of Socket receiving (unit: Byte)

*1 Refer to "instruction error code description" for the meaning of the output error code value.

€ Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
Valid When Enable is TRUE When Enable changes from TRUE to FALSE
When Done changes from FALSE to TRUE
Busy When Execute changes from FALSE to TRUE

When Error changes from FALSE to TRUE

89



The input variable value of the instruction is not

within the allowed range, does not meet the execu-
Error When Execute changes from TRUE to FALSE

tion conditions of the instruction, or encountered an

exception during the instruction execution process.

>

€ Function description
This instruction is an extension of the Socket_Config instruction and is used to configure the length of data sent by the

Ethernet port Socket.

UOI}EdIUNWIWOD JBUJBY3T «
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1.13 Socket_Open

Enable Socket function. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression >
Socket_Open_Instance(
Socket_Open_Instance Execute:= parameter, °
m
Socket_Open PortNum:=parameter, %
SocketNum:= parameter, 3
— Execute Done [— g
Socket O Enable Socket - Mode:= parameter, ~+
ocke en
-P function — Porthum Busy — Done=> parameter, g
— SocketNum Error |— Busy=> parameter, 3
— Mode ErrorlD — Error=> parameter, §
ErrorID=> parameter o
); S
€ Input variable
Name Meaning Data type Valid range Default value Description
Execute when the rising edge of this parameter
Execute Effective BOOL TRUE / FALSE FALSE
is detected
Ethernet hardware
PortNum ] UINT Reserved Reserved Reserved
interface number
Refer to communication ) ] Specify the number of the Socket. Different
SocketNum Socket number UINT } i o Required field i »
instruction specifications Socket can be identified by SocketNum.
Set the Socket working mode
Socket working
Mode q BOOL TRUE / FALSE FALSE TRUE: Client
mode
FALSE: Server
€ Output variable
Name Meaning Data type Valid range Description
Done Completed |BOOL TRUE / FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Error Error BOOL TRUE / FALSE TRUE when there is an error
ErrorlD Error code  |WORD 0~65535 Output an error code when an instruction execution exception occurs. *1

*1 Refer to "instruction error code description” for the meaning of the output error code value.

€ Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
Done TRUE when the instruction is completed When Execute changes from TRUE to FALSE
When Done changes from FALSE to TRUE
Busy When Execute changes from FALSE to TRUE
When Error changes from FALSE to TRUE
The input variable value of the instruction is not
within the allowed range, does not meet the execu-
Error When Execute changes from TRUE to FALSE

tion conditions of the instruction, or encountered an

exception during the instruction execution process.

€ Function description

« Basic function description
This instruction is used to enable the Socket function, i.e. to establish a TCP connection or to enable the UDP function. The
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status after startup is available with the Socket_GetStatus instruction.

* Working mode

Server Mode (Mode=FALSE): The controller is waiting for the target device to establish a connection with it.

>

Client Mode (Mode=TRUE): The controller establishes a connection with the target device.

UOI}EdIUNWIWOD JBUJBY3T «
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1.14 Socket_Close

Disable Socket function. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression

>

Socket_Close_Instance(

Socket_Close_Instance

Execute:= parameter, .
m
Socket_Close PortNum:=parameter, =
— Execute Done [— SocketNum:= parameter, e
Disable Socket 2
Socket_Close function FB — PortNum Busy — Done=> parameter, :
Busy=> parameter, o
— SocketNum Error f— 3
Error=> parameter, 3
- c
ErrorlD ErrorlD=> parameter =1
- 0
) (=8
o
=]
€ Input variable
Name Meaning Data type Valid range Default value Description
) Execute when the rising edge of this parameter
Execute Effective BOOL TRUE / FALSE FALSE

is detected

Ethernet hardware
PortNum UINT Reserved Reserved Reserved
interface number

Refer to communication ] ] Specify the number of the Socket. Different
SocketNum Socket number  |UINT ) ) o Required field ) »
instruction specifications Socket can be identified by SocketNum.
4 Output variable
Name Meaning Data type Valid range Description
Done Completed |BOOL TRUE / FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Error Error BOOL TRUE / FALSE TRUE when there is an error
ErrorlD Error code  |WORD 0~65535 Output an error code when an instruction execution exception occurs. *1

*1 Refer to "instruction error code description" for the meaning of the output error code value.

4 Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
Done TRUE when the instruction is completed When Execute changes from TRUE to FALSE
When Done changes from FALSE to TRUE
When Error changes from FALSE to TRUE

Busy When Execute changes from FALSE to TRUE

The input variable value of the instruction is not

within the allowed range, does not meet the execu-
Error ) - When Execute changes from TRUE to FALSE
tion conditions of the instruction, or encountered an

exception during the instruction execution process.

€ Function description
This instruction is used to disable the Socket function, i.e., to disconnect the TCP connection or to disable the UDP func-

tion.
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1.15 Socket_Send

Send Socket data. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression >
Socket_Send_Instance(
Execute:= parameter, .
m
PortNum:=parameter, (=
Socket_Send_Instance g
Abort:= parameter, 3
Socket_Send SocketNum:= parameter, o
—] Execute Done [— CyclicRun:= parameter, g
— PortNum Busy |— CycleTime:= parameter, g
SendAddr:= parameter, S
— Abort Active — o
Socket Send | Send Socket dat - SendlLength:= parameter, o
ocket_Sen end Socket data ] | =
= SocketNum Aborted Done=> parameter, g
— CyclicRun Error |— Busy=> parameter,
—1 CycleTime ErrorlD |— Active=> parameter,
Aborted=> parameter,
—1 SendAddr Sent —
Error=> parameter,
— SendLength Sending |— ErrorlD=> parameter,
Sent=> parameter,
Sending=> parameter
);
@ Input variable
Name Meaning Datatype| Validrange |Default value Description
Execute when the rising edge of this parameter is
Execute Effective BOOL TRUE / FALSE FALSE
detected
Ethernet hardware
PortNum UINT Reserved Reserved Reserved
interface number
Abort when the rising edge of this parameter is
Abort Abort data sending BOOL TRUE / FALSE FALSE
detected
Refer to communi-
Specify the number of the Socket. Different Socket
SocketNum Socket number UINT cation instruction |Required field ) -
o can be identified by SocketNum.
specifications
Set whether to send the data in the buffer cycli-
cally or not.
CyclicRun Cyclic sending BOOL TRUE / FALSE FALSE ] )
TRUE: Cyclic sending
FALSE: Single sending
CycleTime Cyclic sending interval UINT 0~65535 0 Set the cyclic sending interval (Unit: ms)
SendAddr Send data cache address |USINT %MB0~%MB65535 |Required field |Set the starting address for storing sent data.
SendlLength  |Send data length UINT 1~1000 0 Set the length of sent data (Unit: Byte)
€ Output variable
Name Meaning Data type| Valid range Description
Completed (single send- In single sending mode, it changes to TRUE when data sending is
Done BOOL TRUE / FALSE
ing only) completed
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
The instruction is con-
Active BOOL TRUE / FALSE TRUE when the instruction controls the Socket normally

trolling the Socket.
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Aborted The instruction is aborted |BOOL TRUE / FALSE TRUE when the instruction is aborted
Error Error BOOL TRUE / FALSE TRUE when there is an error

Output an error code when an instruction execution exception

ErrorlD Error code WORD 0~65535

occurs. *1
Sent Sent successfully BOOL TRUE / FALSE TRUE when data sending is completed
Sending Sending BOOL TRUE / FALSE TRUE in data sending

*1 Refer to "instruction error code description” for the meaning of the output error code value.

4 Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
Done When sending is completed When Execute changes from TRUE to FALSE
When Done changes from FALSE to TRUE
Busy When Execute changes from FALSE to TRUE When Aborted changes from FALSE to TRUE

When Error changes from FALSE to TRUE
When Done changes from FALSE to TRUE

Active When the instruction starts controlling the Socket  |When Aborted changes from FALSE to TRUE
When Error changes from FALSE to TRUE
Aborted When the instruction is aborted When Execute changes from TRUE to FALSE

The input variable value of the instruction is not

within the allowed range, does not meet the execu-
Error ) . ) ) When Execute changes from TRUE to FALSE
tion conditions of the instruction, or encountered an

exception during the instruction execution process.

When Execute changes from TRUE to FALSE

Sent When sending is completed
When the data sending is not yet completed

Sending When the data sending is not yet completed When data sending is completed

€ Function description

* Basic function description

This instruction is used to send Socket data. When the instruction triggers execution, SendlLength length data in the cache
area is sent to the target device via Socket, where the starting address of the cache area is specified by the parameter SendAd-
dr.

* Single sending

When the parameter CyclicRun is FALSE, it is a single sending. Each time the instruction is triggered, only one data sending
will be executed, and the output variable Done changes to TRUE when the instruction is completed, and the instruction needs
to be triggered again if it needs to be sent again.

* Cyclic sending

When the parameter CyclicRun is TRUE, it is cyclic sending. After the instruction triggers execution, data will be sent cy-
clically at the interval set by CycleTime. If CycleTime is set to O, the next data will be sent immediately after one data sending.
Every time the sending is completed, the output variable Sent becomes TRUE for one period, and then becomes FALSE. When
the data is ready to be sent, Sending is TRUE and Sent is FALSE. When the data is completed, Sending is FALSE and Sent is
TRUE.

During the cyclic sending process, the cyclic sending can be aborted by setting Aborted from FALSE to TRUE, and the out-
put variable Aborted will be changed to TRUE at the same time.

¢ Precautions
This instruction needs to be executed after the Socket function is enabled, and the Socket function can be enabled by the
Socket_Open instruction.
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1.16 Socket_Receive

Receive Socket data. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression >
Socket_Receive_Instance(
Execute:= parameter, .
PortNum:= ¢ o
Socket_Receive_Instance ortium.=parameter, g
- Abort:= parameter, S
Socket_Receive 2
SocketNum:= parameter, ~+
| Execute Done ™= |Mode:= parameter, g
—{ PortNum Busy [— DataSaveMode:= parameter, 3
— Abort Active |— DataSaveAddr:= parameter, §
) ReceivelLength:= parameter, o
~ |Receive Socket — SocketNum Aborted |— =
Socket_Receive dat FB Done=> parameter, g
ata
—{ Mode Error = |Busy=> parameter,
— DataSaveMode ErrorlD p— Active=> parameter,
— DataSaveAddr Received [— Aborted=> parameter,
Error=> parameter,
—1 ReceivelL h Receivi —
eceivelLengt eceiving ErrorlD=> parameter,
Receivedlength == |Received=> parameter,
Receiving=> parameter,
ReceivedlLength=> parameter
);
€ Input variable
Name Meaning Datatype| Validrange |Default value Description
Execute when the rising edge of this parameter is
Execute Effective BOOL TRUE / FALSE FALSE
detected
Ethernet hardware
PortNum UINT Reserved Reserved Reserved
interface number
Abort when the rising edge of this parameter is
Abort Abort data receiving BOOL TRUE / FALSE FALSE
detected
Refer to communi- ) )
Specify the number of the Socket. Different Socket
SocketNum Socket number UINT cation instruction |0 ) -
o can be identified by SocketNum.
specifications
Set the way of data receiving.
Mode Receiving mode USINT 0,1 0 0: Cyclic receiving
1: Single receiving
Set the way in which received data is saved to the
buffer.
Save mode of the
DataSaveMode USINT 0,1 0 0: Continuous
received data
(Mode is 0, valid for cyclic receiving)
1: Overwriting
Cache starting address Set the starting address where the received data is
DataSaveAddr USINT %MBO0~%MB65535 |Required field
for the received data stored.
Receivelength |Receive data length UINT 1~1000 0 Set the length of the received data (Unit: Byte)
€ Output variable
Name Meaning Data type | Valid range Description
Done Completed BOOL TRUE / FALSE | TRUE when data receiving is completed
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Busy Executing BOOL TRUE / FALSE | TRUE when the instruction is being executed normally
The instruction is controlling
Active BOOL TRUE / FALSE | TRUE when the instruction controls the Socket normally
the Socket
Aborted  |The instruction is aborted  |[BOOL TRUE / FALSE | TRUE when the instruction is aborted
Error Error BOOL TRUE / FALSE | TRUE when there is an error 2
ErrorlD Error code WORD 0~65535 Output an error code when an instruction execution exception occurs. *1
Received |Receiving completed BOOL TRUE / FALSE | TRUE when data receiving is completed m
—+
Receiving |Receiving BOOL TRUE / FALSE | TRUE in data receiving g
@
Receiv-  |The data length of a mes- ) g
UINT 0~65535 The data length of a message (Unit: Byte) ~
edlLength |sage 8
*1 Refer to "instruction error code description” for the meaning of the output error code value. g
S,
€ Output variable refreshing timing S
(=)
o
Name Whether or not to become TRUE Whether or not to become FALSE S
Done TRUE when the instruction is completed When Execute changes from TRUE to FALSE
When Done changes from FALSE to TRUE
Busy When Execute changes from FALSE to TRUE When Aborted changes from FALSE to TRUE

When Error changes from FALSE to TRUE
When Done changes from FALSE to TRUE

Active When the instruction starts controlling the Socket  |When Aborted changes from FALSE to TRUE
When Error changes from FALSE to TRUE
Aborted When the instruction is aborted When Execute changes from TRUE to FALSE

The input variable value of the instruction is not

within the allowed range, does not meet the execu-
Error ) - ) ) When Execute changes from TRUE to FALSE
tion conditions of the instruction, or encountered an

exception during the instruction execution process.

When Execute changes from TRUE to FALSE

Received When data receiving is completed ) )
Data is ready to be received

Receiving Data is ready to be received When data receiving is completed

€ Function description

« Basic function description

This instruction is used to receive Socket data. When the instruction triggers execution, the received data is stored in
the cache area in the mode set by DataSaveMode, and the starting address of the cache area is specified by the parameter
DataSaveAddr.

* Single receiving
When the parameter Mode is 1, it indicates a single receiving. When it is necessary to execute a single receiving, set Mode
to 1 before executing the instruction (Execute changes from FALSE to TRUE).

During single receiving, the instruction only receives data once each time it triggers execution. After receiving the data, the
output variables Received and Done become TRUE, and the execution of the instruction is completed. If another receiving is
needed, it is necessary to re-trigger the execution of the instruction.

If the actual length of the received data exceeds the length specified by the input variable Receivelength, the instruction
will report an error, and no data can be received at the address of the received data cache. In this case, make the length speci-
fied by the input variable Receivelength longer, and then re-execute the instruction.

* Continuous receiving
When the parameter Mode is 0, it is continuous receiving. When users need to execute continuous receiving data, set
Mode to 0 before executing the instruction (Execute changes from FALSE to TRUE).
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When receiving data continuously, a new sum of data is received, and Received becomes TRUE for one period and then
changes to FALSE. Receiving and Received are mutually exclusive, i.e., when Receiving is TRUE, Received is FALSE; when Re-
ceiving is FALSE, Received is TRUE.

When receiving data continuously, the data storage mode can be set to continuous or overwriting with the parameter
DataSaveMode.

When DataSaveMode (value=1) is set to overwriting Mode, newly received data is always stored from the starting address
of the receiving data cache. ReceivedlLength is the data length of the latest received data ( the number of bytes of data in a
message), Receiving and Received are mutually exclusive.

When DataSaveMode (value=0) is set to continuous mode, the newly received data is stored after the previous data. When
the actual length of the received data is less than the length specified by ReceivelLength, the data is received in succession,
Receivedlength is the data length of the latest received data ( the number of bytes of data in a message ), Receiving and Re-
ceived are mutually exclusive. When the actual length of the received data is greater than or equal to the length specified by
Receivelength, the output variable Done becomes TRUE, Receiving is FALSE, Received is TRUE, and no more data is received. If
there is a need to receive data again, it is necessary to re-trigger the execution of this instruction.

¢ Precautions
This instruction needs to be executed after the Socket function is enabled, and the Socket function can be enabled by the

Socket_Open instruction.
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1.17 Socket_GetStatus

Get Socket status. Library: Communications

. . . . >
Instruction Name FB/FUN Graphic expression ST expression
Socket_GetStatus_Instance .
Socket_GetStatus_Instance( o
SOCket_Getstatus Enable:= parameter‘ '(-:DL-
—] Enable Valid f— |PortNum:=parameter, %
L —~+
— Porthum Error f— |SocketNum:= parameter, 3
Valid=> parameter, 3
— SocketNum ErrorlD |— 3
Error=> parameter, c
=]
Conected = |ErrorlD=> parameter, g
Socket_GetSta- Received f— |Conected=> parameter, =
Get Socket status FB ecelve ) P ]
tus Received=> parameter, S
Closed |—
Closed=> parameter,
sent = Sent=> parameter,
Opening —  |Opening=> parameter,
Receiving |— |Receiving=> parameter,
. Closing=> parameter,
Closing |—
Sending=> parameter
Sending |— ):
4 Input variable
Name Meaning Data type Valid range Default value Description
) The instruction will be executed if it is set to TRUE, or
Enable Effective BOOL TRUE / FALSE FALSE
not executed if it is set to FALSE.
Ethernet hardware
PortNum UINT Reserved Reserved Reserved
interface number
Refer to communication ) ] Specify the number of the Socket. Different Socket can
SocketNum |Socket number UINT ) ) o Required field ] »
instruction specifications be identified by SocketNum.

€ Output variable

Name Meaning Data type | Valid range Description
Valid The output variable is valid |BOOL TRUE / FALSE |TRUE when the instruction is executed normally
Error Error BOOL TRUE / FALSE | TRUE when there is an error
ErrorlD Error code WORD 0~65535 Output an error code when an instruction execution exception occurs. *1
Conected  |Connection established BOOL TRUE / FALSE | TRUE if the connection is completed successfully, and FALSE if it is not
Received Received successfully BOOL TRUE / FALSE | TRUE if the receiving is completed successfully, and FALSE if it is not
Closed Connection closed BOOL TRUE / FALSE |TRUE when the connection is closed and FALSE when it is not.
Sent Data sending is completed |BOOL TRUE / FALSE |TRUE if the sending is completed successfully, and FALSE if it is not
Opening i;;:?;;jata exchange is BOOL TRUE / FALSE | TRUE if Socket data exchange is enabled and FALSE if it is not
Receiving |Data is being received BOOL TRUE / FALSE |TRUE in Socket data receiving and FALSE if it is not
Closing Z(;C::; data exchange is BOOL TRUE / FALSE | TRUE if the Socket data exchange is closed, and FALSE if it is not
Sending Data is being sent BOOL TRUE / FALSE | TRUE if the Socket data is being sent, and FALSE if it is not

*1 Refer to "instruction error code description" for the meaning of the output error code value.

4 Output variable refreshing timing
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Name Whether or not to become TRUE Whether or not to become FALSE
Valid When Enable is TRUE When Enable changes from TRUE to FALSE
The input variable value of the instruction is not
e within the allowed range, does not meet the execu- |When Enable changes from TRUE to FALSE
rror
tion conditions of the instruction, or encountered an|When the error is eliminated
exception during the instruction execution process.
) When Enable changes from TRUE to FALSE
Conected When the connection is established successfully
When the connection is cut off
Received When data receiving is completed When Enable changes from TRUE to FALSE
When Enable changes from TRUE to FALSE
Closed When the connection is closed
When the connection is established successfully
When Enable changes from TRUE to FALSE
Sent Sent successfully
When re-sending
) ) ) When Enable changes from TRUE to FALSE
Opening Socket data exchange is opening o
When Socket data exchange opening is completed
When Enable changes from TRUE to FALSE
Receiving When data receiving is started T
When data receiving is completed
) ) ) When Enable changes from TRUE to FALSE
Closing Socket data exchange is closing o
When Socket data exchange closing is completed
When Enable changes from TRUE to FALSE
Sending When data is started to be sent

When data sending is completed

€ Function description
This instruction is used to get the current status of Socket.
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1.18 Socket_Manage

Enable or disable Socket function. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression >
Socket_Manage_Instance( D
,_ m
Socket_Manage_Instance Enable:= parameter, =
Socket_Manage PortNum:=parameter, g
Socket_Man- |Socket manage- - —1 Enable Valid — EnableSocket:= parameter, 13
age ment —{ PortNum Ready [— Valid=> parameter, g
—{ EnableSocket PhysicalLinkBroken |— Ready=> parameter, 3
PhysicalLinkBroken=> parameter 5
o
: =3
o
] =]
€ Input variable
Name Meaning Data type| Valid range Default value Description
The instruction will be executed if it is set to TRUE, or
Enable Effective BOOL TRUE / FALSE FALSE
not executed if it is set to FALSE.
Ethernet hardware
PortNum UINT Reserved Reserved Reserved
interface number
Enable or disable Socket function.
Enable or disable
EnableSocket BOOL TRUE / FALSE FALSE TRUE: Enable
Socket function
FALSE: Disable
4 Output variable
Name Meaning Data type Valid range Description
The output
Valid variable is BOOL TRUE / FALSE TRUE when the instruction is executed normally
valid
Socket
TRUE: Socket is enabled
Ready functionis  |BOOL TRUE / FALSE
FALSE: Socket is disabled
enabled
Physical
PhysicalLink- TRUE: Physical connection is disconnected
connection is |BOOL TRUE / FALSE
Broken FALSE: Physical connection is connected normally
disconnected
€ Output variable refreshing timing
Name Whether or not to become TRUE Whether or not to become FALSE
Valid When Enable is TRUE When Enable changes from TRUE to FALSE
When Enable changes from TRUE to FALSE
When Enable is TRUE and the Socket function is
Ready When EnableSocket changes from TRUE to FALSE
successfully enabled
When the Ethernet port is physically disconnected
PhysicalLink-  |When EnableSocket is TRUE and the host Ethernet |When Enable changes from TRUE to FALSE
Broken port is physically disconnected When the Ethernet port is physically re-connected

€ Function description

This instruction is used to enable or disable the Socket function. The Socket function enables sending and receiving of

customized Ethernet data.

Note 1: The version of the M511S controller is 1.01.07 and earlier, and the version of the M312 controller is 1.01.06 and
earlier. It is necessary to enable the Socket function by executing the Socket_Manage instruction before using other Socket-re-
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lated instructions.

Note 2: The version of M511S controller is 1.01.07 or later, and the version of M312 controller is 1.01.06 or later, so it is not
recommended to use this instruction. When this instruction is not used, other Socket related instructions can be used directly;
Socket_Open can be used to open the Socket function, and Socket_Close can be used to close the Socket function.

If using the instruction: When this instruction is executed (Enable is TRUE), the Socket function can still be enabled or dis-
abled by the input variable EnableSocket. When EnableSocket is TRUE, the Socket function is enabled; when EnableSocket is
FALSE, the Socket function is disabled.
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1.19 Ethernet Socket communication example TCP

I 1.19.1 Socket data exchange example

* Target demand

The two M-Series PLCs exchange customized data using the Socket function.

>

* Demand analysis
Write programs based on the demand analysis.

m

The IP address and port of the controller are as follows: =2

o

=S

Item Client controller Item Server controller 2

o

IP address 192.168.1.1 IP address 192.168.1.10 3
Port number 10000 Port number 20000 g
c

3.

0

Q

(=3

o

S5

The client controller program variables are programmed as shown in the following table:

Required Initial
field Name Address Category value Comment
VAR Socket_Config0 Socket_Config Socket configuration instruction
VAR Config_exe BOOL Execution conditions for Socket configuration instruction
VAR Config_done BOOL Socket configuration parameter completion bit
VAR Socket_Open0 Socket_Open Socket port opening instruction
VAR Open_exe BOOL Execution conditions for Socket port opening instruction
VAR Open_Done BOOL Socket opening completion bit
VAR Socket_Send0 Socket_Send Socket data sending instruction
VAR Send_Exe BOOL Execution conditions for Socket data sending
VAR Send_Abort BOOL Abort Socket data sending
VAR Send_data %MB1000 |ARRAY[1..100] OF USINT |[100(0)] |Cache address for Socket sending
VAR SendlLength UINT 100 Data length of Socket sending
VAR Socket_Receive0 Socket_Receive Socket data receiving instruction
VAR Receive_Exe BOOL Execution conditions for Socket data receiving
VAR Receive_Abort BOOL Abort Socket data receiving
VAR ReceiveMode USINT Socket data receiving method
VAR SaveMode USINT ] Socket receiving data storage mode, 0 for the continuous data
storage, 1 for overwriting data storage.
VAR ReceiveBuffer %MB2000 |ARRAY[1..100] OF USINT |[100(0)] |Cache address for Socket data receiving
VAR Receivelength UINT 100 Data length of Socket receiving
VAR Socket_Close0 Socket_Close Socket port closing instruction
VAR Close_exe BOOL Execution conditions for Socket port closing instruction
VAR Close_Done BOOL Socket closing completion bit
VAR Socket_GetStatus0 Socket_GetStatus Instruction for getting the operating status of the Socket
VAR Connected BOOL Connection established
VAR Received BOOL Received successfully
VAR Closed BOOL Connection closed
VAR Sent BOOL Data sending is completed
VAR Opening BOOL Socket connection port is opening
VAR Receiving BOOL Data is being received
VAR Closing BOOL Socket connection port is closed
VAR sending BOOL Data is being sent
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* The client controller LD program is as follows:

1 5 comment: |Cunﬁgu re parameters

Socket_Configh

Config_exe Socket_Config Config_done
: : Execute Done ( )
1 =—{Porthum Busy —
1 —Sockethum Errorf—
1 =4Protocol_Type ErroriD —
198 —{RemotelPSegl
168 —|RemotelPSeg2
1 =—{RemotelPSeg3
10 —|RemotelPSegd
20000 —{Remote_Port
10000 —Local_Port
3000 —|LinkKeeptime
5 comment: |D|:|en the connection
Socket_Open0
Open_exe Socket Open Open_Done
: : Execute Done ( )
1 —{PortNum Busy[—
1 =—SocketNum Error f—
1 —IMu-de ErroriD —

3 5 comment: |Send data

Socket_Send0

Send_sxe

Socket_Send

|
1 =—

Send_Abort —
1=
1=

10 —

Send_data[1] —

Sendlength —

Execute Done ———
Porthum Busy —
Abort Active —

SocketNum Aborted —
CyclicRun Error f—
CycleTime  ErroriD f—
SendAddr Sentf—
SendlLength Sending F—

4 |5 comment: |Receive data

Socket Receivel

Receive_sxe Socket_Receive

I I Execute Dongf———

1 —{PortNum Busy—

Receive_Abort —|Abort Active —

1 =—SocketNum Aborted —

ReceiveMode —|Mode Errorf—

Savehlode —jDataSaveMode ErroriD f—

Receive_date[1] —{DataSaveAddr Received —

Receivelength —ReceivelLength Receiving f—

ReceivedLength —
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5 |5 comment: |C\nse the connection

Socket_Closel
Close_exe Socket_Close

Close_done

| | Exccute  Don
1 —]PortNum Busy[—

1=—Socketlum Error =

ErroriD —

()

6 |E Comment: |Get the Socke status

Socket_GetStatus0
Socket_GetStatus

nable

1—{Porthum Errorf—
1—{SocketNum  ErroriD|—
Congcted [~ Conected
Received — Received
Closed—Closed
Sent[— Sent
Opening |— Opening
Receiving— Receiving
Closing — Colsing

Sending — Sending

* The client controller ST program is as follows:
// Configure parameters

Socket_ConfigO(Execute:=Config_exe ,
PortNum:= 1,

SocketNum:=1,

Protocol_Type:=1,
RemotelPSeg1:=192,
RemotelPSeg2:=168 ,
RemotelPSeg3:=1,
RemotelPSeg4:=10,
Remote_Port:=20000 ,
Local_Port:=10000 ,
LinkKeeptime:=3000,
Done=>Config_done

);

/I Open the connection
Socket_Open0(Execute:= Open_exe ,
PortNum:=1,

SocketNum:=1,

Mode:=1,

Done=>Open_Done

);

// Send data
Socket_Send0(Execute:=Send_Exe ,
PortNum:= 1,

Abort:=Send_Abort ,

SocketNum:=1,
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CyclicRun:=1,
CycleTime:=10,
SendAddr:= Send_data[1],

>

SendLength:=SendlLength,
);

//Receive data

Socket_ReceiveO(Execute:=Receive_Exe,
PortNum:=1,
Abort:= Receive_Abort,

SocketNum:=1,
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Mode:=ReceiveMode ,
DataSaveMode:=SaveMode ,
DataSaveAddr:= Receive date[1],
ReceivelLength:=ReceivelLength,
);

// Close the connection
Socket_CloseO(Execute:=Close_exe
PortNum:=1,

SocketNum:=1,
Done=>Close_done,

);

//Get the Socket status
Socket_GetStatusO(Enable:=1,
PortNum:=1,

SocketNum:= 1,
Conected=>Connected,
Received=>Received,
Closed=>Closed,

Sent=>Sent,
Opening=>0pening,
Receiving=>Receiving,
Closing=>Closing,
Sending=>Sending

);

* Program flow description:

Step 1: Configure Socket parameters (Socket_Config), which include connection mode, remote device IP, port number, and
link keeping time. Set the variable Config_exe to TRUE to trigger the execution of the Socket parameter configuration instruc-
tion, and if the variable Config_done is TRUE, the configuration is successful.

49



Step 2: Open the Socket port to establish a connection (Socket_Open), including the Socket working mode. When working
in client mode (Mode=1), ensure that the external server is already open and in a connectable status, and then set the Open_
exe variable to TRUE in order to trigger the Socket_Open instruction to open the Socket port and establish a connection. Use
the Socket_GetStatus instruction to get the status of the Socket, and check whether a Socket connection has been successfully

>

established by checking whether the Connected variable is TRUE.

Step 3:Sending and receiving Socket data. The sending and receiving instructions can be executed only after the Socket

port is opened and the connection is successfully established. In this example, the variable Send_Exe is set to TRUE to trigger ,-:-,
Socket sending, (Socket_Send1.CyclicRun) is set to 1 to send cyclically, and the variable Receive1_Exe is set to TRUE to trigger %
Socket receiving. %
pd
Step 4: Close the Socket port to break the connection (Socket_Close). Set the variable Close_exe to TRUE to trigger the in- 8
struction for closing the Socket port, and if the variable Close_done is TRUE, it means that the closing is successful. 3
c
* The server controller program variables are programmed as shown in the following table: g
Required Initial §
field Name Address Category value Comment
VAR Socket_Config0 Socket_Config Socket configuration instruction
VAR Config_exe BOOL Execution conditions for Socket configuration instruction
VAR Config_done BOOL Socket configuration parameter completion bit
VAR Socket_Open0 Socket_Open Socket port opening instruction
VAR Open_exe BOOL Execution conditions for Socket port opening instruction
VAR Open_Done BOOL Socket opening completion bit
VAR Socket_Send0 Socket_Send Socket data sending instruction
VAR Send_Exe BOOL Execution conditions for Socket data sending
VAR Send_Abort BOOL Abort Socket data sending
VAR Send_data %MB3000 |ARRAY[1..100] OF USINT |[100(0)]|Cache address for Socket sending
VAR SendLength UINT 100 Data length of Socket sending
VAR Socket_Receive0 Socket_Receive Socket data receiving instruction
VAR Receive_Exe BOOL Execution conditions for Socket data receiving
VAR Receive_Abort BOOL Abort Socket data receiving
VAR ReceiveMode USINT Socket data receiving method
VAR SaveMode USINT : Socket receiving data storage mode, 0 for the continuous data
storage, 1 for overwriting data storage
VAR ReceiveBuffer  [%MB4000 |ARRAY[1..100] OF USINT |[100(0)] |Cache address for Socket data receiving
VAR Receivelength UINT 100 Data length of Socket receiving
VAR Socket_Close0 Socket_Close Socket port closing instruction
VAR Close_exe BOOL Execution conditions for Socket port closing instruction
VAR Close_Done BOOL Socket closing completion bit
VAR fjscoket_GetSta— Socket_GetStatus Instruction for getting the operating status of the Socket
VAR Connected BOOL Connection established
VAR Received BOOL Received successfully
VAR Closed BOOL Connection closed
VAR Sent BOOL Data sending is completed
VAR Opening BOOL Socket connection port is opening
VAR Receiving BOOL Data is being received
VAR Closing BOOL Socket connection port is closed
VAR Sending BOOL Data is being sent

* The server controller LD program is as follows:
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Comment: |Configure parameters

Config_exe

Socket_Config

Socket_Config

Config_done

168 —

9 —

9 —
20000 —
10000 —

3000 —

Execut Don
PortNum Busyf—
Sockethum Errorf—
Protecol_Type ErroriD —
RemotelPSegl
RemotelPSeg2
RemotelPSeg3
RemotelPSegs
Remote_Port
Local_Port

LinkKeeptime

Comment: |Open the connection

Open_exe

Socket_Open0
Socket_Open

()

Open_Done

Execut Dy

1 =—{Porthum Busyf—

1=—{SocketNum Error—

1 —IMnde ErrorDf—

Comment: (Send data

Send_exe

Socket_Send0
Sockel_Send

Execut Don

1 —|Porthum Busy[—

Send_Abort —|Abort Active —

1 —{SocketNum Aborted —

1 —CyclicRun Errorf—

10 —CycleTime  ErrorlD |—
Send_data[1] —SendAddr Sentf—
Sendlength —|SendLength Sending —

()

Comment: |Receive data

Socket_Receivel

Receive_exe Socket_Receive
: : Execute Done
4 —Porthum Busy
Receive_aAbort —{Abort Active
1 —{SocketNum Aborted
ReceiveMode —Mode Error
SaveMode —DataSaveMode ErroriD
Receive_date{1] —|DataSaveAddr Received
Receivel ength —Receivelength Receiving
ReceivedLength

Comment: |Close the connection

Close_exe

Socket_Closed

Socket_Close

Close_done

{

Execute Don

1 =——{PortMum Busy f—

1 =—SocketNum Errorf—

ErroriD |—

Comment: (Get the Socke status

Socket_GetStatus0

Socket_GetStatus

Enable
1 =—PortNum Error
1—SocketNum  ErroriD
Conected
Received
Closed
Sent
Opening
Receiving

Closing

Sending

— Conected
[— Received
—Closed
[— Sent

— Opening
— Receiving

—Colsing

— Sending

\

)

 The server controller ST program is as follows:

/I Configure parameters

Socket_ConfigO(Execute:=Config_exe ,

PortNum:= 1,

SocketNum:=1,
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Protocol_Type:=1,
RemotelPSeg1:=192,
RemotelPSeg2:=168 ,

>

RemotelPSeg3:=1,

RemotelPSeg4:=1,
Remote_Port:=10000 ,
Local_Port:=20000 ,
LinkKeeptime:=3000,
Done=>Config_done
);

// Open the connection

UOI}EdIUNWIWOD JBUJBY3T «

Socket_Open0(Execute:= Open_exe ,
PortNum:=1,

SocketNum:=1,

Mode:=0,

Done=>0Open_Done

);

// Send data
Socket_Send0(Execute:=Send_Exe ,
PortNum:= 1,

Abort:=Send_Abort ,
SocketNum:=1,

CyclicRun:=1,

CycleTime:=10,

SendAddr:= Send_data[1],
SendLength:=SendlLength,

);

//Receive data
Socket_ReceiveO(Execute:=Receive_Exe,
PortNum:=1,

Abort:= Receive_Abort,
SocketNum:=1,
Mode:=ReceiveMode ,
DataSaveMode:=SaveMode ,
DataSaveAddr:= Receive date[1],
Receivelength:=Receivelength,

);

// Close the connection
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Socket_Close0O(Execute:=Close_exe ,
PortNum:=1,

SocketNum:=1,

>

Done=>Close_done

//Get the Socket status

Socket_GetStatusO(Enable:=1,
PortNum:=1,
SocketNum:= 1,

Conected=>Connected,
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Received=>Received,

Closed=>Closed,

Sent=>Sent,

Opening=>0pening,

Receiving=>Receiving,

Closing=>Closing,

Sending=>Sending

);

* Program flow description:

Step 1: Configure Socket parameters (Socket_Config), which include connection mode, remote device IP, port number, and

link keeping time. Set the variable Config_exe to TRUE to trigger the execution of the Socket parameter configuration instruc-
tion, and if the variable Config_done is TRUE, the configuration is successful.

Step 2: Open the Socket port to establish a connection (Socket_Open), including the Socket working mode. When working
in client mode (Mode=0), set the Open_exe variable to TRUE to trigger the Socket_Open instruction , thus opening the Socket
port and establishing a connection. Use the instruction Socket_GetStatus to get the status of the Socket, and check whether a
Socket port is open by checking whether the Opening variable is TRUE.

Step 3: Sending and receiving Socket data. The sending and receiving instructions can be executed only after the Socket
port is opened and the connection is successfully established. In this example, the variable Send_Exe is set to TRUE to trigger
Socket sending, (Socket_Send1.CyclicRun) is set to 1 to send data cyclically, and the variable Receive1_Exe is set to TRUE to
trigger Socket receiving.

Step 4: Close the Socket port to break the connection (Socket_Close). Set the variable Close_exe to TRUE to trigger the in-
struction for closing the Socket port, and if the variable Close_done is TRUE, it means that the closing is successful.
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1.20 Ethernet Socket communication example UDP

I 1.20.1 Socket data exchange example

* Target demand

The two M-Series PLCs exchange customized data using the Socket function.

>

The IP address and port of the controller are as follows: %
ltem Controller 1 ltem Controller 2 %
IP address 192.168.1.1 IP address 192.168.1.10 g
Port number 10000 Port number 20000 3
2
« Demand analysis g
Write programs based on the demand analysis. g‘.
Controller 1 program variables are programmed as shown in the following table: >
Required Initial
field Name Address Category value Comment
VAR Socket_Config0 Socket_Config Socket configuration instruction
VAR Config_exe BOOL Execution conditions for Socket configuration instruction
VAR Config_done BOOL Socket configuration parameter completion bit
VAR Socket_Open0 Socket_Open Socket port opening instruction
VAR Open_exe BOOL Execution conditions for Socket port opening instruction
VAR Open_Done BOOL Socket opening completion bit
VAR Socket_Send0 Socket_Send Socket data sending instruction
VAR Send_Exe BOOL Execution conditions for Socket data sending
VAR Send_Abort BOOL Abort Socket data sending
VAR Send_data %MB1000 |ARRAY[1..100] OF USINT [[100(0)] |Cache address for Socket sending
VAR SendLength UINT 100 Data length of Socket sending
VAR Socket_Receive0 Socket_Receive Socket data receiving instruction
VAR Receive_Exe BOOL Execution conditions for Socket data receiving
VAR Receive_Abort BOOL Abort Socket data receiving
VAR ReceiveMode USINT Socket data receiving method
VAR SaveMode USINT : Socket receiving data storage mode, 0 for the continuous data
storage, 1 for overwriting data storage.
VAR ReceiveBuffer  |%MB2000 |ARRAY[1..100] OF USINT [[100(0)] |Cache address for Socket data receiving
VAR Receivelength UINT 100 Data length of Socket receiving
VAR Socket_Close0 Socket_Close Socket port closing instruction
VAR Close_exe BOOL Execution conditions for Socket port closing instruction
VAR Close_Done BOOL Socket closing completion bit
VAR tSjscOket_GetSta— Socket_GetStatus Instruction for getting the operating status of the Socket
VAR Connected BOOL Connection established
VAR Received BOOL Received successfully
VAR Closed BOOL Connection closed
VAR Sent BOOL Data sending is completed
VAR Opening BOOL Socket connection port is opening
VAR Receiving BOOL Data is being received
VAR Closing BOOL Socket connection port is closed
VAR sending BOOL Data is being sent
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* The controller 1 LD program is as follows:

Comment: |Configure parameters

Socket_ConfigD

Config_done

Config_exe Socket_Config
I I Execut Don
1 —{PortNum Busy[—

1 —|SocketNum Errorf—

1 == Protocol_Type ErroriD p—

198 —{RemotelPSeg1
168 —RemotelPSeg2
1 =—\RemotelPSeg3
1 =—RemotelPSegd
20000 —{Remote_Port
10000 —{Local_Port
3000 —LinkKeeptime

Comment: (Open the connection
Sos

cket_Openl

Open_exe S0
| | E

cket_Open

()

Open_Done

Comment: (Send data

ut Dy

1—Porthum  Busy|—

1 =—{SocketNum Error—

1 —IMnde ErrorDf—

Socket_Send0

Send_exe

Sockel_Send

11
1 —

Send_Abort —
11—

11—

10 —
Send_data[1] —
Sendlength —

Execut Don

PortNum Busy—

Abort Active—
SocketNum Aborted —
CyclicRun Errorf—

CycleTime  ErrorlD |—
SendAddr Sentf—
SendLength Sending —

()

Comment: |Receive data

Socket_Receivel

Close_done

Receive_exe Socket_Receive
: : Execute Dong [———
1 —PortNum Busy—
Receive_aAbort —{Abort Active —
1 ={Sockethum Aborted —
ReceiveMode — Mode Errorf—
SaveMode —DataSaveMode ErroriD [—
Receive_date{1] —|DataSaveAddr Received[—
Receivel ength —Receivelength Receiving —
ReceivedLength —
Comment: |Close the connection
Socket_Closel
Close_exe Socket Close
| | Exscut o

1 =—{PortNum Busyp—

1 — Sockethum Errorj—

ErroriD |—

Comment: |Get the Socke siatus

Socket_GetStatus0

Socket_GetSiatus
napk i
1 —{Porthum Errorf—
1=—SocketNum  ErroriDf—
Conected [— Conected
Received — Received
Closed[— Closed
Sent [~ Sent
Opening = Opening
Receiving— Receiving
Closing = Colsing
Sending|— Sending

{ )

* The controller 1 ST program is as follows:

// Configure parameters

Socket_ConfigO(Execute:=Config_exe ,

PortNum:= 1,
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SocketNum:=1,
Protocol_Type:=0,
RemotelPSeg1:=192,

>

RemotelPSeg2:=168 ,

RemotelPSeg3:=1,
RemotelPSeg4:=10,
Remote_Port:=20000 ,
Local_Port:=10000 ,
LinkKeeptime:=3000,
Done=>Config_done
);

// Open the connection
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Socket_Open0(Execute:= Open_exe ,
PortNum:=1,

SocketNum:=1,

Mode:=0,

Done=>Open_Done

);

// Send data
Socket_Send0(Execute:=Send_Exe ,
PortNum:= 1,

Abort:=Send_Abort,
SocketNum:=1,

CyclicRun:=1,

CycleTime:=10,

SendAddr:= Send_data[1],
SendLength:=SendlLength,

);

//Receive data
Socket_ReceiveO(Execute:=Receive_Exe,
PortNum:=1,

Abort:= Receive_Abort,
SocketNum:=1,
Mode:=ReceiveMode ,
DataSaveMode:=SaveMode ,
DataSaveAddr:= Receive date[1],
Receivelength:=Receivelength,

);
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// Close the connection
Socket_Close0O(Execute:=Close_exe ,

PortNum:=1,

>

SocketNum:=1,

Done=>Close_done

);

//Get the Socket status
Socket_GetStatusO(Enable:=1,
PortNum:=1,

SocketNum:= 1,
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Conected=>Connected,
Received=>Received,
Closed=>Closed,

Sent=>Sent,

Opening=>0pening,
Receiving=>Receiving,
Closing=>Closing,
Sending=>Sending

);

* Program flow description:
Step 1: Configure Socket parameters (Socket_Config), which include connection mode, remote device IP, port number, and

link keeping time. Set the variable Config_exe to TRUE to trigger the execution of the Socket parameter configuration instruc-
tion, and if the variable Config_done is TRUE, the configuration is successful.

Step 2: Open the Socket port to establish a connection (Socket_Open). There is no need to set the connection mode un-
der the UDP mode. Open_exe variable is set to TRUE to trigger the Socket_Open instruction, thus opening the Socket port and
establishing a connection. Use the Socket_GetStatus instruction to get the status of the Socket. Check whether a Socket port is
open by checking whether the Opening variable is TRUE. Establish a connection when both ends of the UDP are in the Open-
ing state at the same time.

Step 3: Sending and receiving Socket data. The sending and receiving instructions can be executed only after the Socket
port is opened and the connection is successfully established. In this example, the variable Send_Exe is set to TRUE to trigger
Socket sending, (Socket_Send1.CyclicRun) is set to 1 to send data cyclically, and the variable Receive1_Exe is set to TRUE to
trigger Socket receiving.

Step 4: Close the Socket port to break the connection (Socket_Close). Set the variable Close_exe to TRUE to trigger the in-
struction for closing the Socket port, and if the variable Close_done is TRUE, it means that the closing is successful.

 Controller 2 program variables are programmed as shown in the following table:

Required Initial
. Name Address | Category Comment
field value
VAR Socket_Config0 Socket_Config Socket configuration instruction
VAR Config_exe BOOL Execution conditions for Socket configuration instruction
VAR Config_done BOOL Socket configuration parameter completion bit
VAR Socket_Open0 Socket_Open Socket port opening instruction
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VAR Open_exe BOOL Execution conditions for Socket port opening instruction

VAR Open_Done BOOL Socket opening completion bit
VAR Socket_Send0 Socket_Send Socket data sending instruction
VAR Send_Exe BOOL Execution conditions for Socket data sending
VAR Send_Abort BOOL Abort Socket data sending >
ARRAY[1..100]
VAR Send_data %MB3000 [100(0)] |Cache address for Socket sending .
OF USINT m
—+
VAR SendLength UINT 100 Data length of Socket sending g
@
Socket_Re- ) o ) g
VAR ) Socket_Receive Socket data receiving instruction ~+
ceive0 8
VAR Receive_Exe BOOL Execution conditions for Socket data receiving g
VAR Receive_Abort BOOL Abort Socket data receiving g
VAR ReceiveMode USINT Socket data receiving method g.
+
Socket receiving data storage mode, 0 for the continuous data o
VAR SaveMode USINT 1 =)

storage, 1 for overwriting data storage.

ARRAY[1..100]

VAR ReceiveBuffer |%MB4000 [100(0)] |Cache address for Socket data receiving
OF USINT
VAR Receivelength UINT 100 Data length of Socket receiving
VAR Socket_Close0 Socket_Close Socket port closing instruction
VAR Close_exe BOOL Execution conditions for Socket port closing instruction
VAR Close_Done BOOL Socket closing completion bit
VAR Socket GetSta- Socket Getsta- Instruction for getting the operating status of the Socket
tusO tus
VAR Connected BOOL Connection established
VAR Received BOOL Received successfully
VAR Closed BOOL Connection closed
VAR Sent BOOL Data sending is completed
VAR Opening BOOL Socket connection port is opening
VAR Receiving BOOL Data is being received
VAR Closing BOOL Socket connection port is closed
VAR Sending BOOL Data is being sent

* The controller 2 LD program is as follows:

1 Comment: |Configure parameters
Socket_ConfigD
Config_exe Socket_Config Config_done
N P )
1 == PortNum Busy p—

1 =—SocketNum Errorf—

1 ==Protocol_Type ErroriD p—

198 —|RemotelPSeg1

168 —|RemotelPSeqg2

1 =—RemotelPSegq3

1 =—RemotelPSegd
20000 —{Remote_Port

10000 —{Local_Port

3000 —|LinkKeeptime

2 Comment: (Open the connection
Socket_Open0
Open_exe Socket_Open Open_Done
| | Execut (
[ | Execute  Don { )

1 —{PortNum Busy—

1=—{SocketNum Error—

1 Mode ErroriD [—
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5 comment: |Send data

Socket_Send0

Send_exe Socket_Send
|| e D
1 =—{PortNum Busy f—
Send_Abort —{Abort Active —

1 =—Socketlum Aborted —

1 =—{CyclicRun Error p—

10 =—{CycleTime  ErroriD f—
Send_data[1] —{SendAddr Sentf—
Sendlength — SendLength Sending —

5 comment: |F!ecen.ra data

Socket_Receivel

>

.
m
—+
>
i : )
Receive_exe Socket_Receive 3
I} Execute Done
11 @
4 == PortNum Busy
(2]
Receive_Abort = Abort Active o
1 —{Sockethum Aborted 3
ReceiveMode —{Wode Error g
SaveMode —|DataSaveMode ErroriD S
Receive_date[1] — DataSaveAddr Received o
Receivel ength —Receivelength Receiving Q:’p.
ReceivedLength — g
H comment: |Cluse the connection
Socket_Closel
Cloze_exe Socket Close Close_done
1 ] Execute {
| | e D { )

1 =—{PortNum Busyp—
1 —Sockethum Errorp—

ErroriD —

5 comment: Get the Socke status
Socket_GetStatus0
Socket_GetStatus

nable

1 —{Porthum Errorf—
1=—SocketNum  ErroriDf—
Conected [— Conected
Received — Received
Closed[— Closed
Sent [~ Sent
Opening = Opening
Receiving [— Receiving
Closing = Colsing
Sending|— Sending

* The controller 2 ST program is as follows:
// Configure parameters

Socket_ConfigO(Execute:=Config_exe ,
PortNum:= 1,
SocketNum:=1,
Protocol_Type:=0,
RemotelPSeg1:=192,
RemotelPSeg2:=168 ,
RemotelPSeg3:=1,
RemotelPSeg4:=1,
Remote_Port:=10000 ,
Local_Port:=20000 ,
LinkKeeptime:=3000,
Done=>Config_done
);

// Open the connection
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Socket_Open0(Execute:= Open_exe ,
PortNum:=1,

SocketNum:=1,

>

Mode:=0,

Done=>Open_Done

);

// Send data
Socket_Send0(Execute:=Send_Exe ,
PortNum:= 1,

Abort:=Send_Abort ,
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SocketNum:=1,

CyclicRun:=1,

CycleTime:=10,

SendAddr:= Send_data[1] ,
SendLength:=SendlLength,

);

//Receive data
Socket_ReceiveO(Execute:=Receive_Exe ,
PortNum:=1,

Abort:= Receive_Abort,
SocketNum:=1,
Mode:=ReceiveMode ,
DataSaveMode:=SaveMode ,
DataSaveAddr:= Receive date[1],
Receivelength:=Receivelength,
);

// Close the connection
Socket_Close0O(Execute:=Close_exe ,
PortNum:=1,

SocketNum:=1,
Done=>Close_done

);

//Get the Socket status

Socket_GetStatusO(Enable:=1,
PortNum:=1,
SocketNum:= 1,

Conected=>Connected,
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Received=>Received,

Closed=>Closed,

Sent=>Sent,

Opening=>0pening,

Receiving=>Receiving,

Closing=>Closing,

Sending=>Sending

);

* Program flow description:

Step 1: Configure Socket parameters (Socket_Config), which include connection mode, remote device IP, port number, and

link keeping time. Set the variable Config_exe to TRUE to trigger the execution of the Socket parameter configuration instruc-
tion, and if the variable Config_done is TRUE, the configuration is successful.

Step 2: Open the Socket port to establish a connection (Socket_Open). There is no need to set the connection mode under
the UDP mode. Open_exe variable is set to TRUE to trigger the Socket_Open instruction to open the Socket port and establish
a connection. Use the Socket_GetStatus instruction to get the status of the Socket. Check whether a Socket port is open by
checking whether the Opening variable is TRUE. Establish a connection when both ends of the UDP are in the Opening state at
the same time.

Step 3: Sending and receiving Socket data. The sending and receiving instructions can be executed only after the Socket
port is opened and the connection is successfully established. In this example, the variable Send_Exe is set to TRUE to trigger
Socket sending, (Socket_Send1.CyclicRun) is set to 1 to send cyclically, and the variable Receive1_Exe is set to TRUE to trigger
Socket receiving.

Step 4: Close the Socket port to break the connection (Socket_Close). Set the variable Close_exe to TRUE to trigger the in-
struction for closing the Socket port, and if the variable Close_done is TRUE, it means that the closing is successful.
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2.1

Software configuration using Modbus functionality:

Serial communication usage overview
I S I—

Step Iltem Usage Description
Enable by instructions Serial_Manage
Set serial port Change the serial port master-slave .
1 Set serial port master-slave mode
master-slave mode |mode to master/free protocol in the |Default slave
hardware configuration interface
Set communication ] o o
2 Software configuration interface Default (7,E,1) ASCII | Set communication protocol
protocol
Select “enable by instructions” in the )
i o Modbus_MasterRun |Enable Modbus master function
software configuration interface
Select “enable by default” in the )
3 Control master i o Enable by default  |Enable Modbus master function .
software configuration interface o
Modbus_MasterStop Disable Modbus master function g.
)
Modbus_Masterstatus Get Modbus master status :
4 Configure channels |Software configuration interface Configure the specified data exchange channels g
Select “trigger by program” in the . N g
] T Modbus_LinkRun  |Open the specified data exchange channels S
software configuration interface 3
o
Select “trigger by default” in the B =3
5 Control channels ! o Enable by default  |Open the specified data exchange channels )
software configuration interface S
Modbus_LinkStop Close the specified data exchange channels
Modbus_GetLinkStatus Get the status of the specified data exchange channels

Step 1: Set the serial port master-slave mode of the controller. Set the master-slave mode to Master/Free Protocol in the

hardware settings-serial port, or change the master-slave mode of the serial port by Serial_Manage instruction.

2 X | § Hardware Settings

Cardslot 1

ced pulse oulput | Ethemet

& output | B

Step 2: Change the communication protocol to ensure that the baud rate and protocol of the master and slave are the

same.
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3 x| §X Hardware Settings

~
3
2

8, N, 2) RTU

Slave

Delay time

& output | B

Step 3: Operation of the Modbus master function master switch. After turning it on, Modbus-related functions can be
used. The software configuration can be enabled by default (run by default). Or it can be enabled by the Modbus_MasterRun
instruction (executed after the instruction is triggered) and disabled by the Modbus_MasterStop instruction. Get the Modbus
master status by Modbus_GetMasterstatus instruction.
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Step 4: There are multiple data exchange channels in the Modbus master station, which are independent of each other.
The channel parameters can be configured separately in the software configuration interface.
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Step 5: There are multiple data exchange channels in the Modbus master station, which are independent of each other.
The channels configured through software can be triggered by default (run by default) or be triggered by a program (executed
after the Modbus_LinkRun instruction is triggered) to open the specified channel. Close via Modbus_LinkStop instruction, and
get the status of the specified data exchange channels by the ModbusTCP_ GetLinkStatus instruction.
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Programmed

Instruction configuration using Modbus functionality:

Step Item Instruction Description

1 Set master-slave mode |Serial_Manage Set serial port master-slave mode
Modbus_MasterRun Enable Modbus master function

2 Control master Modbus_MasterStop Disable Modbus master function
Modbus_GetMasterstatus Get Modbus master status

3 Configure channels Modbus_LinkConfig Configure the specified data exchange channels
Modbus_LinkRun Open the specified data exchange channels

4 Control channels Modbus_LinkStop Close the specified data exchange channels
Modbus_GetLinkStatus Get the status of the specified data exchange channels

65



Step 1: Set the serial port master-slave mode of the controller, and change the serial port master-slave mode to “Master/

Free Protocol” by Serial_Manage instruction.

Step 2: Operation of the Modbus master function master switch. When turning the switch on, Modbus-related functions
can be used. It can be enabled by Modbus_MasterRun instruction, disabled by Modbus_MasterStop instruction, and it gets
Modbus master status by Modbus_GetMasterstatus instruction.

Step 3: There are multiple data exchange channels in the Modbus master station, which are independent of each other.
The channel parameters are configured by the Modbus_LinkConfig instruction.

Step 4: There are multiple data exchange channels in the Modbus master station, which are independent of each other and
can be enabled by the Modbus_LinkRun instruction. It can be disabled by the Modbus_LinkStop instruction, and get the status
of the specified data exchange channels by the Modbus_GetLinkStatus instruction.
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2.2

Modbus_MasterRun

This instruction is used to control the master to enable instructions. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression
Modbus_MasterRun(
Modbus_MasterRun_Instance Execute:=parameter,
Modbus_MasterRun )
Serial port ComNum:=parameter,
erial por — -
P Serial port Mod- Execute bone Done=>parameter,
Modbus FB — ComNum Busy [— _
bus management Busy=>parameter,
management Error —
Error=>parameter,
ErrorlD [— ErrorID=>parameter
);
4 Input variable .
&
. Data . L 3.
Name Meaning Valid range |Default value Description o
type 8
Execute Effective BOOL |TRUE / FALSE |FALSE Execute the instruction when this parameter is TRUE 3
This parameter specifies the serial port hardware interface number to be g
=]
Serial hardware ) ~ |used. The serial port hardware interface numbers start with 1 and 2. o
ComNum | UINT |1~255 Required field ] ) ] ) o
interface number The expansion serial port hardware interface numbers of the expansion o
card start with 11 and 12. 5
€ Output variable
Name Meaning Data type Valid range Description
Done Completed |BOOL TRUE / FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Error Error BOOL TRUE / FALSE TRUE when there is an error
ErrorlD Error code  |WORD 0~65535 Output an error code when an instruction execution exception occurs. *1

*1 Refer to "instruction error code description” for the meaning of the output error code value.

€ Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE

When Done is TRUE and Execute changes from TRUE to FALSE

Done TRUE when the instruction is completed When the instruction is executed and the Execute is FALSE, Done
becomes TRUE and after one period, it becomes FALSE

Busy When the rising edge of Execute is detected When Done changes from FALSE to TRUE
When Error changes from FALSE to TRUE

The input variable value of the instruction is not When Execute changes from TRUE to FALSE
Error within the allowed range, does not meet the execu- |The Instruction has been executed and the Execute has become FALSE.

tion conditions of the instruction, or encounters an

exception during the instruction execution process.

When an exception is encountered during the execution, the Error

becomes TRUE. After one period, it becomes FALSE.

€ Function description
This instruction is used to enable serial Modbus cyclic data exchange. When the instruction is executed (Execute is TRUE),
it can be enabled by the parameter Execute, if Execute is FALSE, the instruction is not executed.

The parameters set by the Modbus_LinkConfig instruction take effect when Open changes from FALSE to TRUE, and the
operation flow of Modbus periodic data exchange is as follows.

Step1 (Instruction configuration method ): Modbus_LinkConfig instruction configures parameters.
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Step2: The Modbus_Mange instruction is executed (Enable is TRUE), and the data exchange is enabled by the Modbus_
MasterRun and Modbus_LinkRun parameters and disabled by the Modbus_MasterStop and Modbus_LinkStop parameters.
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2.3

Modbus_MasterStop

Disable Modbus master function Library: Communications

Instruction Name FB/FUN Graphic expression ST expression
Modbus_MasterStop(
Modbus_MasterStop_Instance E .
xecute:= parameter,
Modbus_MasterStop ComNum:= parameter,
Modbus_Mas- |Serial port Mod- - — Execute Done [— Done=>parameter,
terStop bus management — ComNum Busy I— Busy=>parameter,
Error f— _
Error=>parameter,
ErrorlD [— ErrorID=>parameter
);
4 Input variable .
&
. Data . L 3.
Name Meaning Valid range |Default value Description o
type 8
Execute Effective BOOL |TRUE / FALSE |FALSE Execute the instruction when this parameter is TRUE 3
This parameter specifies the serial port hardware interface number g
=]
to be used. The serial port hardware interface numbers start with 1 o
Serial hardware o
ComNum UINT |1~255 Required field |and 2. o
interface number ) ] S
The expansion serial port hardware interface numbers of the expan-
sion card start with 11 and 12.
€ Output variable
Name Meaning Data type Valid range Description
Done Completed |BOOL TRUE / FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Error Error BOOL TRUE / FALSE TRUE when there is an error
ErrorlD Error code  |WORD 0~65535 Output an error code when an instruction execution exception occurs. *1

*1 Refer to "instruction error code description" for the meaning of the output error code value.

€ Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE

When Done is TRUE and Execute changes from TRUE to FALSE

Done TRUE when the instruction is completed When the instruction is executed and the Execute is FALSE, Done
becomes TRUE and after one period, it becomes FALSE

Busy When the rising edge of Execute is detected When Done changes from FALSE to TRUE
When Error changes from FALSE to TRUE

The input variable value of the instruction is not When Execute changes from TRUE to FALSE
Error within the allowed range, does not meet the execu- |The Instruction has been executed and the Execute has become FALSE.

tion conditions of the instruction, or encounters an

exception during the instruction execution process.

When an exception is encountered during the execution, the Error
becomes TRUE. After one period, it becomes FALSE.

€ Function description

Use the Modbus_MasterStop instruction during configuration. Execute is FALSE when the Modbus master is conducting
periodic data exchange. When it is necessary to stop the Modbus data exchange, set Execute to TRUE to stop the data ex-

change between the master and the slave.
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2.4

Serial_Manage

Set a specified serial port as a Modbus master or slave. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression
Serial_Manage_Instance(
Serial_Manage_Instance Enable:= parameter,
Serial_Manage ComNum:= parameter,
Serial port cus- —{ Enable Valid — Mode:= parameter,
Serial_ Manage |tomized mas- FB — ComNum Busy [— Valid=>parameter,
ter-slave mode —| Mode Error — Busy=>parameter,
ErrorlD [— Error=>parameter,
ErrorID=>parameter
);
¢ Input variable &
o
5
. Data . A o
Name Meaning Valid range | Default value Description o
type 3
Enable |Effective BOOL |TRUE / FALSE |FALSE Execute when it is TRUE; Not to execute when it is FALSE E
=]
This parameter specifies the serial port hardware interface number to be §
Serial hardware ) ] used. The serial port hardware interface numbers start with 1 and 2. g-
ComNum | UINT |1~255 Required field ] ) ) ) S
interface number The expansion serial port hardware interface numbers of the expansion
card start with 11 and 12.
] Set the serial port to master mode or slave mode.
Set the serial port
Mode INT  |0~1 0 0: Serial port is slave mode
master-slave mode
1: Serial port is master mode
€ Output variable
Name Meaning Data type Valid range Description
The output
Valid variable is BOOL TRUE / FALSE TRUE when the instruction is executed normally
valid
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Error Error BOOL TRUE / FALSE TRUE when there is an error
ErrorlD Error code  |WORD 0~65535 Output an error code when an instruction execution exception occurs. *1

*1 Refer to "instruction error code description” for the meaning of the output error code value.

4 Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
When Enable changes from TRUE to FALSE
Busy When Enable changes from FALSE to TRUE
When Error changes from FALSE to TRUE
Valid When Enable is TRUE When Error changes from FALSE to TRUE
The input variable value of the instruction is not
within the allowed range, does not meet the execu-
Error When Enable changes from TRUE to FALSE

tion conditions of the instruction, or encounters an

exception during the instruction execution process.

€ Function description
This instruction is used to set a specified serial port as a Modbus master or slave. When the instruction is executed (Enable
is TRUE), the master and slave modes are controlled by the parameter Mode (0: the serial port is set as the slave, 1: the seri-
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al port is set as the master). If Enable is FALSE, the instruction will not be executed, and the parameter Mode is invalid at this

time.
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2.5

Modbus_GetMasterStatus

Get master status. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression
Modbus_GetMasterStatus _Instance(
Modbus_GetMasterStatus_Instance Enable:= parameter.
Modbus_GetMasterStatus ComNum:= parameter,
| Enable Valid = \alid=>parameter,
Modbus_Get- |Get Modbus - | ComNum Busy ™ |Busy=>parameter,
MasterStatus | master status Error = |Error=>parameter,
ErrorlD = | ErroriD=>parameter,
Running = |rynning=>parameter,
Stopped [—  |Stopped=>parameter
);
€ Input variable
Name Meaning Data type Valid range Default value Description
Execute when it is TRUE; Not to execute when it is
Enable Effective BOOL TRUE / FALSE FALSE
FALSE
This parameter specifies the serial port hardware
Serial hard- interface number to be used. The serial port hardware
ComNum ware inter-  |[UINT 1~255 Required field interface numbers start with 1 and 2.
face number The expansion serial port hardware interface numbers
of the expansion card start with 11 and 12.
4 Output variable
Name Meaning Data type Valid range Description
) Output valid ) o
Valid BOOL TRUE / FALSE TRUE when the instruction is executed normally
parameters
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Error Error BOOL TRUE / FALSE TRUE when there is an error
ErrorlD Error code  |WORD 0~65535 Output an error code when an instruction execution exception occurs. *1
Running Irzsntr:?:;mn * BOOL TRUE / FALSE TRUE when master communication is running
Stopped Lr;zt;::t(;on ° BOOL TRUE / FALSE TRUE when master communication is stopped

*1 Refer to "instruction error code description" for the meaning of the output error code value.

€ Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
Valid When Enable is TRUE When Enable changes from TRUE to FALSE
Busy When Enable changes from FALSE to TRUE When Enable changes from TRUE to FALSE

When Error changes from FALSE to TRUE
The input variable value of the instruction is not within the allowed range, does
Error not meet the execution conditions of the instruction, or encounters an exception |When Enable changes from TRUE to FALSE
during the instruction execution process.
Running When Enable is TRUE When Enable changes from TRUE to FALSE
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When Enable changes from TRUE to FALSE )
Stopped When Enable is TRUE

When Error changes from FALSE to TRUE

€ Function description
This instruction is used to get the status of the serial Modbus periodic data exchange.

If an error occurs during data exchange, the output variables Error, and ErrorlD will output the corresponding error status
and error code.

Note: The output variables Error and ErrorlD indicate whether the instruction is executed incorrectly, which is independent

of whether the data exchange reports an error.
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2.6

Modbus_LinkConfig

Configure the parameters required for the serial port data exchange as a Modbus master. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression
Modbus_LinkConfig (
Modbus_LinkConfig_Instance
Execute:=parameter,
Modbus_LinkConfig ComNum:=parameter,
— Execute Done [— .
LinkNum:= parameter,
— ComN E —
omaum frer SlaveNodelD:= parameter,
— LinkN ErrorlD |—
i ror ExeMode:= parameter,
— SlaveN ID .
SlaveNode CycleTime:= parameter, Mode:= parameter
| BreMode CombineMode:= parameter WriteAddr:=
—{ CycleTime
parameter,
5 . | Mode WriteAddrOffset:=parameter,
arameter con- — i
" fion CombineMode WriteSlaveAddr:= parameter WriteLength:=
iguration for — wri
Modbus_Link- Mg dbus dat - WriteAddr parameter,
odbus data — wri
Config N N WriteAddrOffset WriteMode:= parameter,
exchange chan- A wri
I g WriteSlaveAddr ReadAddr:= parameter,
nels — Wri
Writelength ReadAddrOffset:=parameter,
—] WriteMode ReadSlaveAddr:=parameter,
—| ReadAddr ReadlLength:= parameter,
—| ReadAddrOffset ReadMode:= parameter TimeOut:= param-
—{ ReadSlaveAddr eter
—{ ReadLength Options:= parameter,
—| ReadMode Done=>parameter,
— TimeOut Error=>parameter,
—{ Options ErrorlD=>parameter
);
@ Input variable
. Data . Default L
Name Meaning Valid range Description
type value
The output variable ] ) )
Execute is valid BOOL TRUE / FALSE FALSE  |TRUE when the output variable is valid
is vali
This parameter specifies the serial port hardware interface
) i number to be used. The serial port hardware interface num-
Serial hardware Required ]
ComNum UINT 1~255 bers start with 1 and 2.
interface number field ) ) )
The expansion serial port hardware interface numbers of the
expansion card start with 11 and 12.
Set the numbers of the serial Modbus data exchange chan-
Data exchange nels.
LinkNum UINT 1~24 0
channel number Up to 24 different data exchange channels can be supported
at the same time and are distinguished by LinkNum.
Modbus station
SlaveNodelD  |number of the USINT  |0~255 0 Set the Modbus station number of the target device
target device
Set the mode of execution
ExeMode Execution mode USINT  |0~1 0 0: Cyclic sending

1: Single sending
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Set the interval between the last data sending and the next

CycleTime Cycle time USINT  |0~65535 10 o i ) )
data sending in the cyclic sending mode. Unit: ms
Set the reading/writing type of the slave address, and select
} reading/writing Word-type address or Bit-type address by this
Type of reading/
Mode . USINT ~ |0~1 0 parameter.
writing address
0: Word
1: Bit
This parameter is used to set whether to enable the read/write
integration function.
Comebine- Read/write integra- 0: Disabled (read and write data separately)
) ~ |BOOL  |TRUE/FALSE FALSE : ) )
Mode tion mode selection 1: Enable (use 0x17 function code to integrate read and write
data into one message)
Note: Valid only when Mode is 0
Set the storage address in the controller for the data to be
written to the target.
Starting address of For write operations, the controller writes the contents of this
%MWO~%MW32767 |Required
WriteAddr the write operation |UINT address (which is determined by both WriteAddr and Write-
%QW0~%QW63 field
data cache AddrOffset) to the target device. If the input corresponding
to this parameter is a variable, the correct address must be
specified when the variable is declared.
Set the offset value of the write operation data cache. The
actual content to be written is obtained from the address
based on WriteAdd offset by WriteAddrOffset. If it is a Word
read/write, the offset unit is 1 Word. For example, if WriteAddr
Offset value of the
WriteAddrOff- ) ] specifies the address as %MWO0 and WriteAddrOffset is 1, it
write operation USINT  |0~255 0
set means the starting address is %MW1. If it is a Bit read/write,
data cache
the offset unit is 1Bit. For example, if WriteAddr specifies the
address as %MW1 and WriteAddrOffset is 1, it means the
starting address is %MX2.1. 1, it means the starting address is
%MX2.1.
WriteSlaveAd- |Destination address Set the starting address of the write operation, which is the
UINT 16#0~16#FFFF 0
dr for write operation Modbus address in the target device.
Write operation Word device: 0~100 Set the length of the written data. If it is a Word read/write,
Writelength UINT
length Bit device: 0~256 the unit is Word; if it is a Bit read/write, the unit is Bit.
Write operation 16#0. 16#06.
) ) Set the function code to be used for write operation. If set to 0,
WriteMode mode (function USINT  [16#10. 16#05, 0
the controller will select it automatically.
code) 16#0F
Set the storage starting address of the data read from the
Starting address of ) target device, which is determined by both ReadAddr and
%MWO~%MW32767 |Required
ReadAddr the read operation |UINT ReadAddrOffset. If the input corresponding to this parameter
%QW0~%QW63 field

data cache

is a variable, the correct address must be specified when the

variable is declared.
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Set the offset value of the read operation data cache. The
read content will be stored in the address based on ReadAddr
and offset by ReadAddrOffset. If it is a Word read/write, the
Offset value of the offset unit is T Word. For example, ReadAddr specifies the ad-
ReadAddrOff-
. read operation data |[USINT  |0~255 0 dress as %MW100, and ReadAddrOffset is 1, which means the
se
cache starting address is %MW101. If it is a Bit read/write, the offset
unit is 1Bit. For example, ReadAddr specifies the address as
%MW100, and ReadAddrOffset is 1, which means the starting
address is %MX200.1.
Destination address Set the starting address of the read operation, which is the
ReadSlaveAddr UINT 16#0~16#FFFF 0
for read operation Modbus address in the target device.
Read operation Word device: 0~100 Set the length of the read data. If it is a Word read/write, the
Readlength UINT ] ) 0 o o ) ] o
length Bit device: 0~256 unit is Word; if it is a Bit read/write, the unit is Bit.
Read operation 16#0. 16#03. ) )
Set the function code to be used for read operation. If set to 0, .
ReadMode mode (function USINT  |16#04. 16#01. 0 ] ) ) wn
the controller will select it automatically. D)
code) 16#02 =
Communication Set the time to wait for a response from the target device. a
TimeOut UINT 0~65535 0 o
timeout Unit: ms. Ms 3
Option_ g
=]
Options Reserved Modbus_ |Reserved Reserved §
Link g-
=]
€ Output variable
Name Meaning Data type Valid range Description
Done Completed |BOOL TRUE / FALSE TRUE when the instruction is completed
Error Error BOOL TRUE / FALSE TRUE when there is an error
ErrorlD Error code  |BOOL 0~65535 Output an error code when an instruction execution exception occurs. *1

*1 Refer to "instruction error code description" for the meaning of the output error code value.

€ Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
When Done is TRUE and Execute changes from TRUE to FALSE
Done TRUE when the instruction is completed When the instruction is executed and the Execute is FALSE, Done

becomes TRUE and after one period, it becomes FALSE

The input variable value of the instruction is not When Execute changes from TRUE to FALSE

c within the allowed range, does not meet the execu- |The Instruction has been executed and the Execute has become FALSE.
rror
tion conditions of the instruction, or encounters an |When an exception is encountered during the execution, the Error

exception during the instruction execution process. |becomes TRUE. After one period, it becomes FALSE.

€ Function description

* Basic function description

This instruction is used to configure the parameters related to Modbus data exchange, such as the IP address of the slave
device, the station number of the slave device, the destination address for data reading and writing, the cache address, the
data length, and the function code.

Note: This instruction is for parameter configuration only. For the configuration parameters to take effect at any time, the

Modbus_MasterRun and Modbus_LinkRun instructions are required to start the data exchange.

* ComNum
This parameter is used to specify the serial port hardware interface number. Based on the hardware interface used, the
corresponding number is set by this parameter. The serial port hardware interface numbers start with 1 and 2, and the exten-

76



sion port hardware interface numbers of the expansion card start with 11 and 12.

* LinkNum
There are several Modbus data exchange channels built into the controller, which are independent of each other and can
be configured separately. The LinkNum parameter of this instruction is used to specify which channel is to be configured.

* WriteAddr., WriteAddrOffset, WriteLength

The data exchange configuration consists of write operation and read operation. Write operation is to write the data of
specified length from the write operation cache address to the slave device, the write operation cache address is specified by
the parameters WriteAddr, WriteAddrOffset, and the data length of the write operation is specified by WriteLength.

The parameters WriteAddr, WriteAddrOffset specify the starting address of the cache area, which is in the form of “base
address+ offset”. The base address is WriteAddr and the offset is WriteAddrOffset.

For Word read/write (Mode=0), the unit of WriteAddrOffset is Word, e.g., WriteAddr specifies the base address as
%MW1000, and WriteLength specifies the length as 5:

If WriteAddrOffset is 0, the cache starting address is %MW1000, as shown below:

Controller Target device

| WriteSlaveAddr |

Starting address —®{ %MW1000

%MW1001 |WriteS|aveAddr+1 |
%MW1002 | WriteSlaveAddr + 2 |
%MW1003 | WriteSlaveAddr + 3 |

| WriteSlaveAddr + 4 |

Length=5

%MW1004

| WriteSlaveAddr + 5 |

%MW1005 |

If WriteAddrOffset is 1, the cache starting address is %MW10071, as shown below:

Controller Target device

Starting address —#=] %MW1001 | WriteSlaveAddr + 1 |

| WriteSlaveAddr + 2 |
| WriteSlaveAddr + 3 |
| WriteSlaveAddr + 4 |

| WriteSlaveAddr + 5 |

| WriteSlaveAddr |

Length=5

%MW1005

For Bit read/write (Mode=1), the unit of WriteAddrOffset is Bit, e.g., the base address specified by WriteAddr is %MW2000
(%MX4000.0), and the length specified by WriteLength is 5. If WriteAddrOffset is 0, the cache starting address is %MX4000.0, as
shown in the following figure.
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Controller Target device

%MX4000.0 | WriteSlaveAddr |

%MX4000.1 |WriteSIaveAddr+1 |
%MX4000.2 | WriteSlaveAddr + 2 |
%MX4000.3 | WriteSlaveAddr + 3 |

| WriteSlaveAddr + 4 |

Starting address —#>

Length=5

%MX4000.4

| WriteSlaveAddr + 5 |

%MX4000.5 |

If WriteAddrOffset is 1, the cache starting address is %MX4000.1 as shown below:

Controller Target device

%MX4000.0

Starting address —®={ %MX4000.1

| WriteSlaveAddr |

WriteSlaveAddr + 1 |

%MX4000.2 WriteSlaveAddr + 2 |

Length=5 %MX4000.3 WriteSlaveAddr + 3 |
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%MX4000.4 WriteSlaveAddr + 4 |

%MX4000.5 | WriteSlaveAddr + 5 |

* ReadAddr. ReadAddrOffset. ReadLength

The data exchange configuration consists of Write operation and Read operation. Read operation reads data of a specified
length starting at a specified address in the slave device to the controller and stores that data in a specified cache address. The
read operation cache address is specified by the parameters ReadAddr and ReadAddrOffset, and the data length for the read
operation is specified by ReadLength.

The parameters ReadAddr, and ReadAddrOffset specify the starting address of the cache area. The address is specified in
the form of base address + offset, where the base address is ReadAddr and the offset is ReadAddrOffset.

For Word read/write (Mode=0), the unit of ReadAddrOffset is Word. For example, ReadAddr specifies the base address as
%MW1100 and ReadlLength specifies the length as 5: If ReadAddrOffset is 0, the cache starting address is %MW1100, as shown
below:

Controller Target device

ReadSlaveAddr |

Starting address —®{ %MW1100

%MW1101 ReadSlaveAddr + 1 |
%MW1102 ReadSlaveAddr + 2 |
%MW1103 ReadSlaveAddr + 3 |

ReadSlaveAddr + 4 |

Length=5

%MW1104

| ReadSlaveAddr + 5 |

%MW1105 |

If ReadAddrOffset is 1, the cache starting address is %MW1101, as shown below:
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Controller Target device

%MW1100

Starting address —®{ %MW1101

ReadSlaveAddr |

ReadSlaveAddr + 1 |

%MW1102 ReadSlaveAddr + 2 |

Length=5 %MW1103 ReadSlaveAddr + 3 |

%MW1104 ReadSlaveAddr + 4 |

%MW1105 | ReadSlaveAddr + 5 |

For Bit read/write (Mode=1), the unit of ReadAddrOffset is Bit, e.g. ReadAddr specifies the base address as %MW2100
(%MX4200.0), and Readlength specifies the length as 5: If ReadAddrOffset is 0, the cache starting address is %MX4200.0, as
shown below:

Controller Target device

Starting address —®{ %MX4200.0 WriteSlaveAddr |

%MX4200.1 WriteSlaveAddr + 1 |
%MX4200.2 WriteSlaveAddr + 2 |
%MX4200.3 WriteSlaveAddr + 3 |

WriteSlaveAddr + 4 |

Length=5
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%MX4200.4

%MX4200.5 | | WriteSlaveAddr + 5 |

If ReadAddrOffset is 1, the cache starting address is %MX4200.1, as shown below:

Controller Target device

%MX4200.0

Starting address —®={ %MX4200.1

WriteSlaveAddr |

WriteSlaveAddr + 1 |

%MX4200.2 WriteSlaveAddr + 2 |

Length=5 %MX4200.3 WriteSlaveAddr + 3 |

%MX4200.4 WriteSlaveAddr + 4 |

%MX4200.5 | WriteSlaveAddr + 5 |
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2.7

Modbus_LinkRun

Enable the data exchange channels specified by serial Modbus. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression
Modbus_LinkRun(
Modbus_LinkRun_Instance Execute:= parameter,
Modbus_LinkRun ComNum:= parameter,
— | LinkNum:= parameter,
Modbus_Link- |Serial port slave Execute Done P
) FB — ComNum Busy [— Done=>parameter,
Run link management
— LinkNum Error f— Busy=> parameter,
ErrorlD — Error=> parameter,
ErrorID=> parameter
);
¢ Input variable &
2
5
. Data . A o
Name Meaning Valid range |Default value Description o
type 3
Execute Effective BOOL |TRUE / FALSE |FALSE Execute the instruction when this parameter is TRUE E
=]
This parameter specifies the serial port hardware interface number to §
Serial hardware ) ] be used. The serial port hardware interface numbers start with 1 and 2. g-
ComNum ] UINT |1~255 Required field ) ) ; S
interface number The expansion serial port hardware interface numbers of the expan-
sion card start with 11 and 12.
Set the numbers of the serial Modbus data exchange channels.
i Data exchange ) ] )
LinkNum USINT |1-24 Required field |Up to 24 different data exchange channels can be supported at the
channel number
same time and are distinguished by LinkNum.
€ Output variable
Name Meaning Data type Valid range Description
Done Effective BOOL TRUE / FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Error Error BOOL TRUE / FALSE TRUE when there is an error
ErrorlD Error code  |WORD 0~65535 Output an error code when an instruction execution exception occurs. *1

*1 Refer to "instruction error code description" for the meaning of the output error code value.

4 Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
When Done is TRUE and Execute changes from TRUE to FALSE
Done TRUE when the instruction is completed When the instruction is executed and the Execute is FALSE, Done
becomes TRUE and after one period, it becomes FALSE
. i When Done changes from FALSE to TRUE
Busy When the rising edge of Execute is detected
When Error changes from FALSE to TRUE
The input variable value of the instruction is not When Execute changes from TRUE to FALSE
Error within the allowed range, does not meet the execu- |The Instruction has been executed and the Execute has become FALSE.

tion conditions of the instruction, or encounters an

exception during the instruction execution process.

When an exception is encountered during the execution, the Error
becomes TRUE. After one period, it becomes FALSE.

€ Function description
The instruction is used to enable the data exchange channels specified by serial Modbus.
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2.8

Modbus_LinkStop

Disable the data exchange channels specified by serial Modbus. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression
Modbus_LinkStop(
Modbus_LinkStop_Instance Execute:= parameter,
Modbus_Linkstop ComNum:= parameter,
— | LinkNum:= parameter,
Modbus_Link- |Serial port slave Execute Done P
) FB — ComNum Busy [— Done=>parameter,
Stop link management
— LinkNum Error }— Busy=>parameter,
ErrorlD |— Error=>parameter,
ErrorID=>parameter
);
¢ Input variable &
2
5
. Data . A o
Name Meaning Valid range |Default value Description o}
type 3
Execute Effective BOOL |TRUE / FALSE |FALSE Execute the instruction when this parameter is TRUE E
=]
This parameter specifies the serial port hardware interface number to §
Serial hardware ) ] be used. The serial port hardware interface numbers start with 1 and 2. g-
ComNum ] UINT [1~255 Required field ) ) ; S
interface number The expansion serial port hardware interface numbers of the expan-
sion card start with 11 and 12.
Set the numbers of the serial Modbus data exchange channels.
i Data exchange ) ] )
LinkNum USINT |1-24 Required field |Up to 24 different data exchange channels can be supported at the
channel number
same time and are distinguished by LinkNum.
€ Output variable
Name Meaning Data type Valid range Description
Done Effective BOOL TRUE / FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Error Error BOOL TRUE / FALSE TRUE when there is an error
ErrorlD Error code  |WORD 0~65535 Output an error code when an instruction execution exception occurs. *1

*1 Refer to "instruction error code description" for the meaning of the output error code value.

4 Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
When Done is TRUE and Execute changes from TRUE to FALSE
Done TRUE when the instruction is completed When the instruction is executed and the Execute is FALSE, Done
becomes TRUE and after one period, it becomes FALSE
. i When Done changes from FALSE to TRUE
Busy When the rising edge of Execute is detected
When Error changes from FALSE to TRUE
The input variable value of the instruction is not When Execute changes from TRUE to FALSE
Error within the allowed range, does not meet the execu- |The Instruction has been executed and the Execute has become FALSE.

tion conditions of the instruction, or encounters an

exception during the instruction execution process.

When an exception is encountered during the execution, the Error
becomes TRUE. After one period, it becomes FALSE.

€ Function description
The instruction is used to disable the data exchange channels specified by serial Modbus, that is, to stop the data ex-

change between the master and slave of the specified channels.
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2.9

Modbus_GetLinkStatus

Get Modbus status. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression
Modbus_GetLinkStatus(
Modbus_GetLinkStatus_Instance Enable:=parameter
Modbus_GetLinkStatus ComNum:=parameter ,
— Enable Valid LinkNum:= parameter,
| ComNum Busy Valid=> parameter,
— LinkNum Error Busy=>parameter,
ErrorD Error=>parameter,
Modbus_ Get Modbus slave LinkVaild
FB a ErrorlD=>parameter,
GetLinkStatus |status Runni
unning LinkVaild=> parameter,
ResponseTime_Write Running=>parameter, D
) wn
ResponseTime_Read ResponseTime_Write=>parameter, @
LinkError ResponseTime_Read=>parameter, )
. )
LinkErroriD LinkError=>parameter, g
LinkErrorlD=>parameter 3
c
); =
o
]
(=g
i o
@ Input variable S
. Data . o
Name Meaning " Valid range |Default value Description
ype
Enable Effective BOOL |TRUE / FALSE | FALSE Execute when it is TRUE; Not to execute when it is FALSE
This parameter specifies the serial port hardware interface number to
Serial hardware ] ] be used. The serial port hardware interface numbers start with 1 and 2.
ComNum UINT |1~255 Required field ) ]
interface number The expansion serial port hardware interface numbers of the expan-
sion card start with 11 and 12.
Set the numbers of the serial Modbus data exchange channels.
) Data exchange ) ] )
LinkNum UINT |1~24 Required field |Up to 24 different data exchange channels can be supported at the
channel number ) o ]
same time and are distinguished by LinkNum.
€ Output variable
. Data . .
Name Meaning Valid range Description
type
) The output variable is ) o
Valid id BOOL |TRUE/FALSE TRUE when the instruction is executed normally
vali
Busy Executing BOOL |TRUE/FALSE |TRUE when the instruction is being executed normally
TRUE when an exception or parameter error occurs in the execution of the
Error Error BOOL |TRUE / FALSE
instruction
Output an error code when an instruction is executed abnormally or when a
ErrorlD Error code WORD |0~65535
parameter error occurs. *1
LinkVaild Valid channels BOOL |TRUE/FALSE  |Configuration of the channels specified by LinkNum is completed.
) o ] TRUE when the specified channel data exchange is normal and FALSE when
Running Instruction is running |BOOL |TRUE/FALSE o
it is abnormal.
ResponseTime_|Response time of write TME lo~65535 The time interval from when the master sends a write instruction to when
Write operation the master receives the slave's response. Unit: ms
ResponseTime_|Response time of read ME lo-es535 The time interval from when the master sends a read instruction to when the
Read operation master receives the slave's response. Unit: ms
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TRUE when the specified channel data exchange is abnormal and FALSE
Channel configuration when it is normal.

LinkError BOOL |TRUE/FALSE
error This bit changes to TRUE if the slave responds with abnormal data or

timeout, and automatically changes to FALSE if the slave responds normally.

Refer to "instruction error code description” for the meaning of the output
Channel configuration
LinkErrorID q WORD |0~65535 error code value when the specified channel data exchange exception
error code

occurs, i.e,, when LinkError is TRUE.

*1 Refer to "instruction error code description" for the meaning of the output error code value.

4 Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
Valid When Enable is TRUE When Enable changes from TRUE to FALSE
When Enable changes from TRUE to FALSE
Busy When Enable changes from FALSE to TRUE
When Error changes from FALSE to TRUE (;)
The input variable value of the instruction is not g.
c within the allowed range, does not meet the execu- |When Enable changes from TRUE to FALSE %
rror
tion conditions of the instruction, or encounters an |When Error changes from FALSE to TRUE g
exception during the instruction execution process. g
When Enable is TRUE, Error does not change to 2.
) FALSE when the configuration of the LinkNum specified channels is 2
LinkVaild TRUE, and it is TRUE when the channel is opened ~+
invalid. o
normally =)
When Enable is TRUE, the instruction Run Error
Running FALSE when the specified channel data exchange is abnormal
does not change to TRUE
Enable is TRUE, and TRUE when the channel status
LinkError FALSE when the specified channel data exchange is normal

is abnormal

€ Function description
The Modbus_GetLinkStatus instruction is used to detect the status of the configuration channel and the response time for

data reading and writing.

The Enable instruction enables the parameters. ComNum is the serial port number used in the project. Linknum is the con-
figured channel number. ResponseTime_Write is the time for the master to write data to the slave and other slave replies. Re-
sponseTime_Read is the time for the master to read data to the slave and other slave responses. They are mainly used to detect
whether the software configuration channel is opened normally, together with Modbus_GetMsterStatus instruction to detect
the communication status of the master station.
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2.10 Serial communication example
________________________________________________________________________________________________________________________________________________|

I 2.10.1 Serial data exchange example 1: Software configuration for Modbus data exchange

* Target demand
The two M-Series PLCs exchange data via the 0x10 function code and 0x03 function code of the serial protocol.

The controller program is as follows:

Item

Master controller

Item

Slave controller

Communication protocol

115200,(8,N,2),RTU

Communication protocol

115200,(8,N,2),RTU

Master-Slave mode Master/Free Protocol Master-Slave mode Slave
Address MW200 Address MW300
Address MW500 Address MW400

* Demand analysis

According to the demand, it is necessary for the master controller to use the 0x10 function code of channel 1 to send data

to the slave controller and use the 0x03 function code to read data from the slave controller.

Step ltem

Usage

Description

: Set serial port
master-slave mode

Change the serial port master-slave mode to master/

free protocol in the hardware configuration interface

Default slave

Set serial port master-slave mode

Set communication

protocol

Software configuration interface

Default (7,E,1) ASCII

L]
7
D
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o
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o
=}

Set communication protocol

3 Control master

Select “enable by default” in the software configuration

interface

Enable by default

Enable Modbus master function

Modbus_MasterStop

Disable Modbus master function

Modbus_GetMasterstatus

Get Modbus master status

4 Configure channels

Software configuration interface

Configure the specified data

exchange channels

5 Control channels

Select “trigger by default” in the software configuration

interface

Enable by default

Open the specified data exchange

channels

Modbus_LinkStop

Close the specified data exchange

channels

Modbus_GetLinkStatus

Get the status of the specified

data exchange channels

* Software configuration
Step 1: Set the serial port master-slave mode of the controller to Master/Free Protocol in the hardware settings - serial

port.
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2 % |} Hardware Settings

#1 Hardware Settings (I
% Network Setting

& EtherCAT

£ Modbu:

er/Free agreem:

Step 2: To change the communication protocol, it is necessary to ensure that the baud rate and protocol of the master and
slave are the same.

Project 3 % |[} Hardware Settings

L]
w
o)
=
o
o)
o
3
3
c
3.
a
)
(=g
o
5

115200bps

Modbus master/Free agre v

Delay time

Step 3: Set the Modbus master startup mode to enable by default, and the Modbus master function will be enabled auto-
matically after the download.
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Project Controller ~ Simulation  Tools  Help
b | & vy B & &

Project 2 X ¥ Hardware Settings gy Modlbus (COM1)
TE Project (User: admin) B Master Exchange Summary Table | Mapping Summary Table

¥ B Configuration

% Hardware Settings (M511S) Import Export Master station starup mode: [N A Note: The following table is for reference only.
T P ease go to the slave station exchange table for
efault boo

v ® NetworkSetting Initiated by command
£ EtherCAT Cha... Stafi.. TimeoutTim... Trigger... Executio.. Read/Writd erst.. .. Device Type Slave Sta... Num... Comment

& ModbusTCP
& Modbus (COM1)
» # Motion Control
& Electronic Cam
B Track Table
* ks Programming
» B Task Management
B Data Type
B Global Variable
v B User POU
B POU (PG)
B POU1 (PG)
B POU2 (PG)

Step 4: Add a slave and set the data parameters for channel 1

Project 2 % [ Hardware Settings |t Modbus (COM1)

T® Project (User: admin) B Master Exchange Summary Table | Mapping Summary Table

¥ B¢ Configuration

Y Hardware Settings (M511S) Import Export Master station startup mode g\it:gjghfmﬁgEg\tfﬂzt'é?g;fhf:::h:faﬁmrfnr
¥ B Network Setting
& EtherCAT
g ModbusTCP
& Modbus (COM1)
» ¥ Motion Control

Cha... Stati.. TimeoutTim... Trigger.. Executio... Read/Write Functio... Master St.. .. Device Type Slave Sta... Num... Comment

Add Slave Station...

Fs Electronic Cam
T Track Table I6 copy G
v Iz Programming
» B Task Management
B% Data Type
Ez Global Variable
v Bs User POU
[ POU (PG)
B POU1 (PG)
B POU2 (PG)

uonedlunWwwod |elas .

Project fX Hardware Settings |ﬁ‘ Modbus (COM1) ‘
& Project (User: admin) E Master Exchange Table | Mapping Table
v B¢ Configuration E 1Slavel
8% Hardware Settings (M511S) Basic Information
" 2 Netuork Setting stton
& EtherCAT
Device Type Note: M series slave station supports
& ModbusTCP device addresses.
& Modbus (COM1)
» 3 Motion Control

. Add Insert Delete Move U Move Down
s Electronic Cam s

% Track Table ... Enable TimeoutTim.. Trigger.. Executio... Read/Write Functio... Master St.. .. Slave Sta.. Num.. Comment
v % Programming 1000 Default... Grculste  Read and Write... Default  %MWS00 G= %MWS00 50
» B2 Task Management Default  %MW200 <> %MW300 50
B% Data Type
E Global Variable
¥ Fs User POU
POU (PG)
B POU1 (PG)
POU2 (PG)

Output

Step 5: Set the trigger mode as trigger by default, after downloading, the data of channel 1 will be enabled automatically

to start data exchange.




gs |5 Modbus (COM1)
Exchange Summary Table | M

ation startup mode: [ ey g e he e e reference only.
Default boot = <
Num... Comment

2.10.2 Modbus data exchange example 2: Software and instruction configuration for Modbus

data exchange

* Target demand
The two M-Series PLCs exchange data via the 0x10 function code and 0x03 function code of the serial protocol.

The IP address and port of the controller are as follows:

Item Master controller Item Slave controller
Commu-
nication 115200,(8,N,2),RTU Communication protocol [115200,(8,N,2),RTU
protocol
Mas-
ter-Slave  |Master/Free Protocol Master-Slave mode Slave
mode
Address MW200 Address MW300
Address MW500 Address MW400

* Demand analysis
According to the demand, it is necessary for the master controller to use the 0x10 function code of channel 1 to send data
to the slave controller and use the 0x03 function code to read data from the slave controller.

Step ltem Usage Description

Enable by instructions Serial_Manage

Set serial port Change the serial port master-slave mode to )
1 Set serial port master-slave mode

master-slave mode |master/free protocol in the hardware config- | Default slave

uration interface

Set communication . o o
2 Software configuration interface Default (7,E,1) ASCII Set communication protocol

protocol
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Select “enable by instructions” in the soft- )
] o Modbus_MasterRun Enable Modbus master function
ware configuration interface

Select “enable by default” in the software
3 Control master Enable by default Enable Modbus master function

configuration interface

Modbus_MasterStop Disable Modbus master function
Modbus_Masterstatus Get Modbus master status
] ] o Configure the specified data
4 Configure channels |Software configuration interface
exchange channels
Select “trigger by program” in the software Open the specified data ex-
] T Modbus_LinkRun
configuration interface change channels
Select “trigger by default” in the software Open the specified data ex-
] T Enable by default
configuration interface change channels
5 Control channels

Close the specified data ex-

Modbus LinkStop change channels

Get the status of the specified

Modbus_GetLinkStatus
data exchange channels

* Software configuration
Step 1: Set the ModbusTCP master startup method to enable by instructions, and the ModbusTCP master function will be
enabled automatically after the download.
2 X | Modbus (COM1)
E Mas [‘Exchange Summary Table | Mapp

E 1 Slavel
— e ‘
Default boot

Tnitiated by command

L]
w
o)
=
o
o)
o
3
3
c
3.
a
)
(=g
o
5

Cha... Stati.. Timeout Tim... Trigger .

Output

Step 2: Add a slave and set the data parameters for channel 1.

88



ax Modbus (COM1)

Slavet

Exchange Table | Mapping Table

Insert Delete

Step 3: The trigger mode is set to trigger by program.

Project 2 X |} Modbus (COM1T)
i Exchange Table

L]
w
o)
=
o
o)
o
3
3
c
3.
a
)
(=g
o
5

Functio. Num.
. Default 50

Default Trigd Default

Programmet

Output

Category Name Assigned to Data type Initial value Comment

VAR MasterRun1Ex BOOL

VAR MasterStop1EX BOOL

VAR Modbus_MasterRun’ Modbus_MasterRun

VAR Modbus_MasterStop1 Modbus_MasterStop

VAR LinkTRunEX BOOL

VAR LinkStopT1EX BOOL

VAR Modbus_LinkRun1 Modbus_LinkRun

VAR Modbus_LinkStop1 Modbus_LinkStop

LD
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1 Modbus_MasterRun1
Masterﬂulmaz Modbus_MasterRun
— | :
1 —{ComNum Busy[—
Errorf—
ErroriD[—
2 Modbus_MasterStopt
WasterStopiEX Modbus_MasterStop
— | o
1 —{ComNum Busy f—
Error[—
ErrorlD [—
3 WModbus_LinkRun1
Link1RunEx Modbus_LinkRun
| e b
1 —ComNum Busyf—
1 —{LinkNum Error|—
ErroriD[—
4 Wodbus_LinkStop1
L"‘“S‘“T EX Modbus_LinkStop
— | o
1 —ComNum Busy[—
1 —LinkNum Error[—
ErroriD —
L]
wn
D
=,
o
ST 8
3
1 Modbus_MasterRunl (Execute:= MasterRunlEx, 3
2 ComNum:=1 , C
3 Done=> , 2
4 Busy=> , O
5 Error=> , ,n."'.
6 ErrorID=> o
7 )i =}
8 Modbus_MasterStopl (Execute:= MasterStoplEX,
9 ComNum:=1 ,
10 Done=> ,
11 Busy=> ,
12 Error=> ,
13 ErrorID=>
14 ):
5 Modbus LinkRunl (Execute:= LinklRunEX,
1é ComNum:=1 ,
17 LinkNum:=1,
18 Done=> ,
19 Busy=> ,
20 Error=> ,
21 ErrorID=>
22 Vi
23 Modbus_LinkStopl (Execute:=LinkStoplEX ,
24 ComNum:= 1,
25 LinkNum:= 1,
26 Done=> ,
27 Busy=> ,
28 Error=> ,
29 ErrorID=>
30 )
31

Step 1: The Modbus_MasterRun1 instruction will be triggered when the variable MasterRun1Ex is set to TRUE to enable the
Modbus master function.

Step 2: The variable LinkRun1EX when set to TRUE triggers the Modbus_LinkRun1 instruction to enable the Modbus slave
function.

Step 3: The variable LinkConfigEX is set to TRUE to trigger the Modbus_LinkConfig1 instruction to write the configured
data parameters to channel 1.

Step 4: To stop data exchange, set the variable LinkStopTEX to TRUE to trigger the Modbus_LinkStop1 instruction to dis-
able data exchange of channel 1. Alternatively, set the variable MasterStopTEX to TRUE to trigger the Modbus_MasterStop1
instruction to disable the Modbus function. Use the Modbus_LinkStop instruction to disable the data exchange of the specified
channel, and other channels can still exchange data if the user configures other channels. If the Modbus function is disabled by
the Modbus_MasterStop instruction, all data channel exchanges will be stopped.
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2.11

Mds_UserDefine

Control the serial port to send and receive data by customized protocols. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression
Mds_UserDefine_Instance(
Execute:= parameter,
ComNum:=parameter,
Abort:= parameter,
Mds_UserDefine_Instance CyclicRun:= parameter,
Mds UserDefine SendAddr:= parameter,
—] Execute Done SendlLength:= parameter,
— comNum Busy ReceiveAddr:= parameter,
. ReceivelLength:= parameter,
— Abort Active
Add_STX_ETX:= parameter, .
—] CyclicRun Aborted wn
Control th ol STX:= parameter, @
ontrol the seria — =.
. 4 and SendAddr Error ETX1:= parameter, o
ort to send an p
Mds_UserDe- P A — SendLength ErrorlD ETX2:= parameter, o
receive data FB ) 3
fine _ — ReceiveAddr NewCycle TimeQut:= parameter, 3
by customized c
— Receivelength Received Done=> parameter, S
protocols o
—] Add_STX_ETX ReceiveTimeOut Busy=> parameter, &
o o
— STX ReceiveOverflow Active=> parameter, =]
— ETx1 ReceivedLength Aborted=> parameter,
Error=> parameter,
— ETX2
ErrorID=> parameter,
—{ TimeOut
NewCycle=> parameter,
Received=> parameter,
ReceiveTimeOut=> parameter,
ReceiveOverflow=> parameter,
ReceivedlLength=> parameter
);
4 Input variable
. Data . _
Name Meaning ¢ Valid range | Default value Description
ype
Execute Effective BOOL |TRUE / FALSE FALSE Execute when it is TRUE; Not to execute when it is FALSE
This parameter specifies the serial port hardware interface
number to be used. The serial port hardware interface
Serial hardware
ComNum UINT |1~255 Required field |numbers start with 1 and 2.
interface number ] ) )
The expansion serial port hardware interface numbers of
the expansion card start with 11 and 12.
Abort data sending o ) )
Abort o BOOL |TRUE / FALSE FALSE Abort when the rising edge of this parameter is detected
and receiving
Set whether to send or receive the data in the cache
) Cyclic sending and cyclically.
CyclicRun o BOOL |TRUE / FALSE FALSE ) _ o
receiving TRUE: Cyclic sending and receiving
FALSE: Single sending and receiving
Cache starting address ) ) ) )
SendAddr USINT |%MB0~%MB65535 |Required field |Set the starting address for storing the data to be sent
of the data to be sent
SendlLength  |Send data length UINT |0~200 0 Set the length of the data to be sent (Unit: Byte)
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Cache starting address

ReceiveAddr USINT |%MB0~%MB65535 |Required field |Set the starting address for storing the received data
of the received data
ReceiveLength |Receive data length ~ |UINT |0~200 0 Set the length of the data to be received (Unit: Byte)
Set whether to add header and footer codes
Add header and footer
Add_STX_ETX g BOOL |TRUE / FALSE FALSE TRUE: Adding
codes
FALSE: No adding
STX Header code USINT |16#0~16#7F 16#3A Set the header code to be added
ETX1 Footer code 1 USINT |16#0~16#7F 16#0D Set the 1st footer code to be added
ETX2 Footer code 2 USINT |16#0~16#7F 16#0A Set the 2nd footer code to be added
TimeOut Timeout UINT |0~32767 0 Set the timeout of data receiving. (Unit: ms)
€ Output variable
. Data . o
Name Meaning Valid range Description
type
In single sending mode (when CyclicRun is set to TRUE), it changes to TRUE
Execution completed
Done ) ) BOOL |TRUE /FALSE |when completing data sending, data receiving, and data sending and receiv-
(single sending only) .
ing.
Busy Executing BOOL |TRUE/FALSE |TRUE when the instruction is being executed normally
The instruction is con-
Active BOOL |TRUE /FALSE |TRUE when the instruction controls the serial port normally
trolling the serial port
The instruction is
Aborted BOOL |TRUE/FALSE |TRUE when the instruction is aborted
aborted
Error Error BOOL |TRUE/FALSE |TRUE when there is an error
ErrorlD Error code WORD |0~65535 Output an error code when an instruction execution exception occurs. *1
Starting of the new ) o ) ] )
NewCycle i o BOOL |TRUE/FALSE |A new sending/receiving cycle is about to start under the cyclic sending mode
sending/receiving cycle
Received Receiving completed BOOL |TRUE/FALSE |TRUE when data receiving is completed
ReceiveTime-
out Receiving timeout BOOL |TRUE/FALSE |TRUE when data receiving timeout occurs
u
ReceiveOver-
" Receiving data overflow |[BOOL |TRUE /FALSE |TRUE when the data to be received exceeds the set length.
ow
Receiv-
Actual received length  [UINT  {0~200 Actual received length (Unit: Byte)
edlLength

*1 Refer to "instruction error code description" for the meaning of the output error code value.

4 Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE

Done TRUE when the instruction is completed When Execute changes from TRUE to FALSE
When Done changes from FALSE to TRUE

Busy When Execute changes from FALSE to TRUE When Aborted changes from FALSE to TRUE
When Error changes from FALSE to TRUE
] ) ) ) When Done changes from FALSE to TRUE

Active When the instruction starts controlling the serial When Aborted changes from FALSE to TRUE
port When Error changes from FALSE to TRUE

Aborted When the instruction is aborted When Execute changes from TRUE to FALSE

The input variable value of the instruction is not
Error within the allowed range, does not meet the execu- When Execute changes from TRUE to FALSE

tion conditions of the instruction, or encounters an

exception during the instruction execution process.
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When Aborted changes from FALSE to TRUE
NewCvel When the previous sending/receiving cycle ends When Error changes from FALSE to TRUE
ewCycle
Y under the cyclic sending mode When a new sending / receiving cycle is about to start under the cyclic
sending mode
When Aborted changes from FALSE to TRUE
When Error changes from FALSE to TRUE
Received When data is received
When a new sending / receiving cycle is about to start under the cyclic
sending mode
Receivelime-
out Receiving timeout When Execute changes from TRUE to FALSE
u
ReceiveOver- | When the length of data to be received exceeds the }
"  val When the actual received length does not exceed the set length
ow set value

€ Function description

* Basic function description
This instruction is used to control the serial port to send and receive customized data.

When the instruction triggers execution, it sends data of the length specified by SendLength in the sending cache area
to the corresponding device and then stores the data to be received in the receiving cache area (the portion exceeding Re-
ceivelLength will be discarded). The starting address of the sending cache area is specified by the parameter SendAddr, and the
starting address of the receiving cache area is specified by the parameter ReceiveAddr. Single sending and receiving or cyclic
sending and receiving can be specified by CyclicRun.

* SendLength ( length of data to be sent)

When STX is FALSE (header and footer codes are not enabled), the instruction sends the data of the length specified by
SendLength (length of data to be sent) in the sending cache area to the corresponding device. When STX is TRUE (header and
footer codes are enabled), the instruction sends the data of the length specified by SendLength (length of data to be sent) in
the sending cache area and the data of the header code and the footer code to the corresponding device. SendlLength (length
of data to be sent) does not count the data of the header code and the footer code.

* ReceiveLength (length of data to be received )
ReceiveLength is the length of all data in a received frame. When STX is TRUE (header and footer codes are enabled), Re-
ceiveLength counts the data in the header and footer codes as well.

* Single sending and receiving
When the parameter CyclicRun is FALSE, it indicates single sending, single receiving or single sending and receiving.

When it is necessary to conduct a single sending and receiving, set CyclicRun to FALSE before executing the instruction
(Execute changes from FALSE to TRUE).

Single sending: When SendLength ( length of data to be sent ) is not 0, ReceiveLength ( length of data to be received ) is 0,
CyclicRun is FALSE, it is a single sending. After the instruction is executed, the data length specified by SendLength ( length of
data to be sent ) is sent, Done becomes TRUE, and the instruction no longer sends data. If the data needs to be sent again, the
instruction needs to be re-executed.

Single receiving: When SendLength ( length of data to be sent ) is 0, ReceiveLength ( length of data to be received ) is not
0 and CyclicRun is FALSE, it is single receiving within the time specified by TimeOut. After receiving data, Done becomes TRUE,
and this instruction no longer receives data. If no data is received within the time specified by TimeOut, the instruction will re-
port an error. If data needs to be received again, the instruction needs to be executed again.

Single sending and receiving: When SendLength ( length of data to be sent ) is not 0, ReceiveLength ( length of data to
be received ) is not 0, and CyclicRun is FALSE, it is single sending and receiving. After sending and receiving the data, Done
becomes TRUE, and the instruction no longer sends or receives the data. If the data needs to be sent or received again, the in-
struction needs to be re-executed.
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* Cyclic sending and receiving
When the parameter CyclicRun is TRUE, it indicates cyclic sending, cyclic receiving, or cyclic sending and receiving.

When it is necessary to conduct cyclic sending and receiving, set CyclicRun to TRUE before executing the instructions (Ex-
ecute changes from FALSE to TRUE).

Cyclic sending: When SendLength ( length of data to be sent ) is not 0 and Receivel.ength ( length of data to be received )
is 0, it sends cyclically.

Cyclic receiving: When SendLength ( length of data to be sent ) is 0 and ReceivelLength ( length of data to be received ) is
not 0, it receives cyclically within the time specified by TimeOut. If no data is received within the time specified by TimeOut, the
instruction will report an error. If the data needs to be received again, the instruction needs to be re-executed.

Cyclic sending and receiving: When SendlLength ( length of data to be sent ) is not 0 and Receivelength ( length of data
to be received ) is not 0, it sends and receives cyclically, and conducts the next data sending and receiving after that. If no data
is received within the time specified by TimeOut, the instruction will report an error. If the data needs to be received again, the
instruction needs to be re-executed.

When data is received, ReceivedlLength is the length of the actual data received, Received becomes TRUE for one task cy-
cle and then automatically becomes FALSE.

When the Abort bit changes from FALSE to TRUE during cyclic sending and receiving, the cyclic sending and receiving
loop is aborted, and the output variable Aborted changes to TRUE at the same time.

* Header and footer codes

If the parameter Add_STX_ETX is TRUE, the set header and tail codes will be added automatically when sending data.
When receiving data, the header and footer codes in the actual received data are compared to the set values to see if they
match. If they do not match, the data to be received will be discarded and it is considered that no data was received.

Note: When the data to be sent and the received header code and footer codes are not the same, the add header code

and footer code function cannot be enabled.

* Precautions
This instruction will not automatically add the checksum when sending data, it can be calculated and placed in the corre-
sponding address of the sending area according to the check rule by itself.
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2.12 Customized protocol example

e Target demand
The M511S master COM1 port sends data (sends standard Modbus message data through the serial port customization
protocol sending and receiving instructions), and the M511S master COM2 port receives data.

COM1T communication port sends standard Modbus message data [16#[01,10,15,00,00,01,02,00,08, check digit]
COM2 communication port receives data sent from COM1 16#(01,10,15,00,00,01,02,00,08, check digit]

ASCIl mode:

* Demand analysis

Depending on the demand, the header code is 16#3A and the footer code is 16#0D and 16#0A in ASCIl mode. Header and
footer codes are enabled in this example, and the order in which the data is requested is: 3A 30 31 31 30 31 35 30 30 30 30 30
30 31 30 32 30 30 30 38 43 46 0D 0A, and the above data are in the hexadecimal format. Before sending data, it is necessary
to specify the cache starting address and the length of the data to be sent. The data except for the header code and the footer
code will be written into the cache area in order, and the length is 20 (excluding the header code and the footer codes). Before

receiving data, it is necessary to specify the cache starting address and the length of the data to be received, and the length is
23 (including the header and footer codes).

» Software configuration
When the serial port uses custom protocol-related instructions to send or receive data, it is necessary to set the corre-
sponding serial port to "Master/Free Protocol”, as shown in the red box in the following figure.
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Serial Port | /0 | Variables and devices | High-speed pulse input | High-speed pulse output | Ethernet
COM1 (R
Station ID: Station ID:

e Re 1t 1 15200bps Baud rate:

Protocol: (7, E, 1) ASCO Protocol:

EE i ee e Modbus master/Free agre

Delay time:

raiting time of the COM port before any data i
gure the Modbus data exchange network under the [N

* Program
Write a program based on the demand analysis.

When sending data from the COM1 communication port, the program variables are programmed as shown in the table

below:
Variable Assigned to Data type Initial value Description
Serial_UserDefine0 Serial_UserDefine Customized protocols for sending and receiving instructions
Execute] 8001 er?ution cF)nditions for customized protocol sending/receiv-
ing instructions
Abort1 BOOL Abort cyclic sending
SendBuffer %MBO ARRAY[1..20] OF USINT Send data cache address
SendLength UINT 20 Send data length
Add_STX BOOL TRUE Add header and footer codes
STX USINT 16#3A Header code
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ETX1 USINT 16#0D Footer code 1

ETX2 USINT T16#0A Footer code 2

The master station LD program is as follows:

Serial_UserDefined

Execute] Serial_UserDefine
I I Execute Dong ——
1 —ComMNum Busy p—
Abort! —{Abort Active —
1 == CyclicRun Aborted p—
SendBuffer[1] —SendAddr Error p—
SendLength — SendLength Erroril f—
—Receiveiddr NewCycle — o(;J
= ReceivelLength Received — ﬂi
Add_STX —Add_STX_ETX ReceiveTimeQutp— g
STX —5TX ReceiveOverflow — g
ETX1 —ETX1 ReceivedLength b— §
ETH2 —ETX2 g.
2000 = TimeOut

The master station ST program is as follows:

Serial UserDetinel (Execute:= Executel,
ComNum:=1 ,
tbort:= Rbortl,
CyclicRun:= 1,
Sendhddr:=SendBuffer[1l] ,
SendLength:= SendLength,
Receivelhddr:= ,
Receivelength:= ,
Add STX ETX:= ,

STX:= ,
ETX1:= ,
ETXZ2:= ,

TimeOut:=5000 ,);

When receiving data from the COM2 communication port, the program variables are programmed as shown in the table

below:
Variable Assigned to Data type Initial value Description
Serial_UserDefine Serial_UserDefine Customized protocols for sending and receiving instructions
Execution conditions for customized protocol sending/receiving
Executel BOOL ) )
instructions
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Abort1 BOOL Abort cyclic receiving
receive %MB100 ARRAY[1..23] OF USINT Receive data cache address
ErroriD1 WORD Error code

The slave station LD program is as follows:

serial_UserDefinel

Execute Serial_UserDefine
: : Execute Done

2 =—ComMum Busy —

Abort! —Abort Active —

1 =—CyclicRun Aborted —
—1 SendAddr Errorp— .
—SendLength ErroriD = ErroriD1 @
recevie[1] —|Receiveiddr MewCycle — %
o
23 —{ReceivelLength Receved — g
—Add_STX_ETX ReceiveTimeOutj— S
—STX Receivelverflow — E*
——ETX1 ReceivedLength — >

—ETX2
5000 =~ TimeCut

The slave station ST program is as follows:

Serial UserDefinel (Execute:= Executel,
ComNum:= 2,
tbort:= Rbortl,
CyclicRun:=1 ,
SendAddr:= ,
SendLength:= ,
Receivelddr:= recevie[l],
Receivelength:= 23,
Add STX ETX:= ,

STX:= ,
ETX1l:= ,
ETX2:= ,

TimeQut:= 5000,);

* Program flow description:

Step 1: Write the data to be sent to the cache area. In this example, it is necessary to write the hexadecimal numbers 30 31
3130 313530303030 303031303230 3030303843 46 to %MBO to %MB20 in order (SendBuffer[1]~SendBuffer[20]), and
the data to be received is stored to $MB100 to %MB122 (recevie [1]~ recevie[23]). Based on the sent and received data, the
length of the data to be sent is 20 (excluding header code footer code) and the length of the data to be received is 23 (includ-
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ing header code footer code). The array length specified by the input parameter SendBuffer ( starting address of the data to
be sent cache ) should be equal to or greater than 20, and the array length specified by the input parameter receive ( starting
address of the received data cache ) should be equal to or greater than 23.

Step 2: The input variable CyclicRun is set to TRUE ( cyclic sending and receiving ), and after the input parameter execution
changes from FALSE to TRUE, the UserDefine1 and UserDefine2 instructions will be triggered. The UserDefine1 instruction ap-
points COM1 to send the data, the UserDefine2 instruction appoints COM2 to receive the data.

RTU mode:

* Demand analysis

According to the demand, the order of data requested in RTU mode is: 01 10 15 00 00 01 02 00 08 E3 57, and the above
data are all in the hexadecimal format. Before sending data, it is necessary to specify the cache starting address and length
of the data to be sent and write the data to be sent into the sending cache area in order, and the sending data length is 11.
Before receiving data, it is necessary to specify the cache starting address and the length of the data to be received, and the
receiving data length is 11.

* Software configuration
When the serial port uses custom protocol-related instructions to send or receive data, it is necessary to set the corre-
sponding serial port to "Master/Free Protocol”, as shown in the red box in the following figure.

Senal Port | /O

Station ID: Station ID: 1

Baud rate: Baud rate: 115200bps
Protocol: (8, N, 2) RTU Protocol: (8, N, 2) RTU
Master

Delay time:

* Program
Write programs based on the demand analysis.

When sending data from the COM1 communication port, the program variables are programmed as shown in the table

below:
Variable Assigned to Data type Initial value Description
Serial_UserDefine0 Serial_UserDefine Customized protocols for sending and receiving instructions
Execute] B00L er@tion c?nditions for customized protocol sending/receiv-
ing instructions
Abort1 BOOL Abort cyclic sending
sendbuffer %MBO ARRAY[1..11] OF USINT Send data cache address
Time_out UINT 5000 Set the timeout of data receiving
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The master station LD program is as follows:

Serial_UzerDefined

SEls Serial_UserDefine
I I Execute Done——

1 —ComMNum Busy —
Abort! —{Abort Active —
1 == CyclicRun Aborted —
SendBuffer[1] == SendAddr Error p=—
SendLength —SendLength ErroriD f—
—{Receivesddr MNewCycle —
—ReceivelLength Received —
=—Add_STX_ETX ReceiveTimeOutp—
—5TX ReceiveOverflow —
—ETXA ReceivedLength —

—ETX2

Time_out —TimeOut
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The master station ST program is as follows:

Serial UserDefineO (Execute:= Executel,
ComNum:=1 ,
bbort:= Abortl,
CyclicRun:= 1,
Sendhddr:=SendBuffer[1] ,
SendLength:= SendLength,
Receivelddr:= ,
RecelvelLength:= ,
Add STX ETX:= ,

STX:=
ETX1:= ,
ETX2:= ,

TimeOut:=5000 ,);

When receiving data from the COM2 communication port, the program variables are programmed as shown in the table

below:
Variable Assigned to Data type Initial value Description
Customized protocols for sending and receiving
Serial_UserDefine Serial_UserDefine ) )
instructions
Execution conditions for customized protocol
Executel BOOL
sending/receiving instructions
Abort1 BOOL Abort cyclic sending
receive %MB100 ARRAY[1..11] OF USINT Send data cache address
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The slave station LD program is as follows:

Serial_UserDefinel

Executet Serial_UserDefine
I I Execute Done
2 == ComMum Busy =
Abortl —Abort Active —
1 —CwclicRun Aborted —
—1SendAddr Error p—
— SendlLength ErroriD — Erroril1
recevie[1] —|Receiveiddr NewCycle —
11 == Receivelength Received p—— .
—Add_STX_ETX ReceiveTimeQutp— §
—5TX Receivelwverflow — 8
- ETX1 ReceivedLength p— g
S000 —TimeOut S

The slave station ST program is as follows:

Serial UserDefinel (Execute:= Executel,
ComNum:= 2,
bbort:= Rbortl,
CyclicRun:=1 ,
Sendhddr:= ,
SendLength:= ,
Receivelddr:= recevie[l],
Receivelength:= 11,
Add STX ETX:= ,
S5TX:= ,
ETX1:= ,
ETX2:= ,
TimeQut:= 5000,);

* Program flow description:

Step 1: Write the data to be sent to the sending cache area. In this example, the hexadecimal numbers 01 10 15 00 00 01
02 00 08 E3 57 need to be written to %MBO0 to %MB10 in order (SendBuffer[1]~SendBuffer[11]), and the data to be received
will be stored to %MB100 to %MB110 (receive [1]~ receive [11]). Depending on the data sent and received, the length of the
data to be sent is 11 and the length of the data to be received is 11. The length of the array specified by the input parameter
SendBuffer (starting address of the send data cache) is to be equal to or greater than 11, and the length of the array specified
by the input parameter receive (starting address of the receive data cache) is to be equal to or greater than 11.

Step 2: The input variable CyclicRun is set to TRUE ( cyclic sending and receiving ), and after the input parameter execution
changes from FALSE to TRUE, the UserDefine1 and UserDefine2 instructions will be triggered. The UserDefine1 instruction ap-
points COM1 to send the data, and the UserDefine2 instruction appoints COM2 to receive the data.
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3.1

CAN_GetSlaveStatus

Get CANopen slave status. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression
CAN_GetSlaveStatus_Instance CAN_GetSlaveStatus, Instance(
CAN_GetSlaveStatus Enable:= parameter,
— Enable Valid —  [NodelD:= parameter,
—{ NodelD Error |— |Valid=> parameter,
ErrorlD b—  |ErTOr=> parameter,
) ErrorID=> parameter,
ConfigSuccess —
ConfigSuccess=> parameter,
ConfigFailure p— . .
CAN_Get- Get CANopen - ConfigFailure=> parameter,
SlaveStatus slave status DeviceNotMatch = | beyiceNotMatch=> parameter,
InitParameterFailure — ||njtParameterFailure=> parameter,
HeartbeatTimeout — |HeartbeatTimeout=> parameter,
EMCY State |— |EMCY_State=> parameter,
NodelDSame — NodelDSame=> parameter,
EMCY_Num=> parameter,
EMCY_Num p—
EMCY _Data=> parameter
EMCY Data |— ): (@]
@ Input variable o
Name Meaning Data type Valid range Default value Description f
Execute when it is TRUE; Not to execute when it is g
Enable Effective BOOL TRUE / FALSE FALSE
FALSE 3
Refer to communi- 2.
Slave station o ' o ‘ . a
NodelD b USINT cation instruction  [Required field Specify the station number of the CANopen slave =3
number o
specifications =
€ Output variable
Name Meaning Data type Valid range Description
Valid The output variable is valid BOOL TRUE / FALSE | TRUE when the output variable is valid
Error Error BOOL TRUE / FALSE | TRUE when there is an error
Output an error code when an instruction execution
ErrorlD Error code WORD 0~65535 )
exception occurs. *1
ConfigSuccess |Configure slave successfully BOOL TRUE / FALSE | TRUE:Configure slave successfully,
ConfigFailure | Configure slave unsuccessfully BOOL TRUE / FALSE | TRUE:Configure slave unsuccessfully .
DeviceNot- The actual connected slaves do TRUE:The actual connected slaves do not match the
BOOL TRUE / FALSE
Match not match the configured slaves configured slaves,
InitParameter-
Fail Parameter initialization failure BOOL TRUE / FALSE | TRUE:Parameter initialization failure,
ailure
HeartbeatTim-
. Slave timeout offline BOOL TRUE / FALSE | TRUE: Slave timeout offline,
eou
Slave sends an emergency mes-
EMCY_State BOOL TRUE / FALSE |TRUE: TRUE when the slave sends emergency message
sage
The slave station number is the
TRUE: The slave station number is the same as the
NodelDSame |same as the master station num- |BOOL TRUE / FALSE ]
5 master station number
er
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Number of emergency messages sent by the slave
Number of emergency messages
EMCY_Num USINT 0~255 For one emergency message sent by the slave, the value

sent by the slave ) o
of this parameter is increased by one

Slave sends emergency message  |ARRAY[1..5] OF
EMCY Data Slave sends emergency message data

data CAN_EMCY Type

*1 Refer to "instruction error code description" for the meaning of the output error code value.

4 Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
Valid When Enable is TRUE When Enable changes from TRUE to FALSE

The input variable value of the instruction is not within the allowed
When Enable changes from TRUE to FALSE

Error range, does not meet the execution conditions of the instruction, or o
When the error is eliminated

encounters an exception during the instruction execution process.

ConfigSuccess When configure slave successfully When Enable changes from TRUE to FALSE
ConfigFailure When configure slave unsuccessfully When Enable changes from TRUE to FALSE
DeviceNotMatch When the actual connected slaves do not match the configured slaves  |When Enable changes from TRUE to FALSE
InitParameterFailure  |When the parameter initialization is failed When Enable changes from TRUE to FALSE
HeartbeatTimeout When the HeartBeat timeout occurs When Enable changes from TRUE to FALSE
EMCY State When the slave station reports an alarm When Enable changes from TRUE to FALSE
NodelDSame When the station number is repeated When Enable changes from TRUE to FALSE O

€ Function description
Get the current status of the slave whose station number is NodelD in the CANopen network.

Note: This instruction is valid only when the CANopen port of the controller is configured in master mode.
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3.2

e Target demand

CAN_GetSlaveStatus usage example

Get the CANopen slave status of the M500S Series by the CAN_GetSlaveStatus instruction.

 Software configuration

Refer to the "CANopen network settings" section for instructions.

* Instruction configuration
Variable table

Category Name Assigned to Data type Initial value | Comment

VAR CAN_GetSlaveStatus1 CAN_GetSlaveStatus

VAR CAN_GetSlaveStatus_Enable BOOL

VAR CAN_GetSlaveStatus_Valid BOOL

VAR CAN_GetSlaveStatus_Error BOOL

VAR CAN_GetSlaveStatus_ErrorID WORD

VAR CAN_GetSlaveStatus_ConfigSuccess BOOL

VAR CAN_GetSlaveStatus_ConfigFailure BOOL

VAR CAN_GetSlaveStatus_DeviceNotMatch BOOL

VAR CAN_GetSlaveStatus_InitParameterFailure BOOL

VAR CAN_GetSlaveStatus_HeartbeatTimeout BOOL

VAR CAN_GetSlaveStatus_EMCY State BOOL

VAR CAN_GetSlaveStatus_NodelDSame BOOL

VAR CAN_GetSlaveStatus_EMCY_Num USINT

VAR CAN_GetSlaveStatus_EMCY Data ARRAY[1..5] OF CAN_EMCY Type

LD:

CAN_GetSlaveStatus1
CAN_GetSlaveStatus_Enable CAN GetSlaveStatus
| | a

CAN_GetSlaveStatus_Valid

()

1 I Enable Valid
1—ModelD Errorf—CAN_GetSlaveStatus_Error
ErrorlD f—CAN_GetSlaveStatus_ErrorlD
ConfigSuccess —CAN_GetSlaveStatus_ConfigSuccess
ConfigFailure —CAN_GetSlaveStatus_ConfigFailure
DeviceNotMatch [— CAN_GetSlaveStatus_DeviceMNotMatch

EMCY_State[— CAN_GetSlaveStatus_EMCY_State
MNodelDSame [— CAN_GetSlaveStatus_NodelDSame
EMCY_Num|[—CAN_GetSlaveStatus EMCY_Num
EMCY_Data|— CAN_GetSlaveStatus EMCY_Data

InitParameterFailure — CAN_GetSlaveStatus_InitParameterFailure
HeartbeatTimeout — CAN_GetSlaveStatus_HeartbeatTimeout

ST:
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1 CAN GetSlaveStatusl (Enable:=CAN GetSlaveStatus Enable ,

2 NodelID:=1 ,

3 Valid=>CAN GetSlaveStatus Valid ,

4 Error=>CAN_GetSlaveStatus_Error ,

5 ErrorID=>CAN GetSlaveStatus ErrorID ,

6 ConfigSuccess=>CAN_GetSlaveStatus_ConfigSuccess ,

1 ConfigFailure=>CAN GetSlaveStatus ConfigFailure ,

8 DeviceNotMatch=>CAN_ GetSlaveStatus_ DeviceNotMatch ,

9 InitParameterFailure=>CAN GetSlaveStatus InitParameterFailure ,
10 HeartbeatTimeout=>CAN GetSlaveStatus_HeartbeatTimeout ,
11 EMCY State=>CAN GetSlaveStatus EMCY State ,

12 NodeIDSame=>CAN GetSlaveStatus_NodeIDSame ,
13 EMCY Num=>CAN GetSlaveStatus EMCY Num ,
14 EMCY Data=>CAN GetSlaveStatus EMCY Data

15 )i

* Program description
Step 1: NodelD writes the slave node number.

Step 2: Write TRUE to CAN_GetSlaveStatus_Enable and then check if the slave is successfully configured by CAN_Get-
SlaveStatus_ConfigSuccess.

Step 3: When CAN_GetSlaveStatus_Enable is TRUE, and CAN_GetSlaveStatus_Error changes from FALSE to TRUE, the error
code can be viewed by the CAN_GetSlaveStatus_ErrorID.

@]

Step 4: When CAN_GetSlaveStatus_Enable is TRUE, and CAN_GetSlaveStatus_DeviceNotMatch changes from FALSE to
TRUE, check whether the configured slave station is the same as the actual one and whether the station number is the same.

Step 5: When CAN_GetSlaveStatus_Enable is TRUE, and CAN_GetSlaveStatus_EMCY _State changes from FALSE to TRUE,
the configured slave station number is checked for conflict.

Step 6: When CAN_GetSlaveStatus_Enable is TRUE, the number of slave alarms can be viewed by CAN_GetSlaveStatus_
EMCY Num, and CAN_GetSlaveStatus_ EMCY Data is the content of slave alarms.

UoIIE2IUNWIWOD NV »
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3.3 CAN_GetMasterStatus

Get CANopen master status. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression
CAN_GetMasterStatus_Instance CAN_GetMasterStatus_Instance(
CAN_GetMasterStatus Enable:= parameter,
—1 Enable Valid |— Valid=> parameter,
Error }— Error=> parameter,
ErrorlD |— ErrorID=> parameter,
Operational [— Operational=> parameter,
— Stopped=> parameter,
CAN_GetMas- |Get CANopen - Stopped b ZIO . P | .
. - reOperational=> parameter,
terStatus master status PreOperational P P
BusOff |— BusOff=> parameter,
BusError b— BusError=> parameter,
SlaveOffline |— SlaveOffline=> parameter,
ParameterError b— ParameterError=> parameter,
SendMsgMiss f— SendMsgMiss=> parameter,
RecieveMsgMiss |— RecieveMsgMiss=> parameter
);
@]
@ Input variable
Name Meaning Data type Valid range Default value Description (.3
Enable Effective BOOL TRUE / FALSE FALSE Execute the instruction when this parameter is TRUE )Z>
)
o
4 Output variable g
c
: Data : o 3.
Name Meaning Valid range Description o
type g‘.
] The output variable ) ] i 8
Valid s valid BOOL |TRUE/FALSE |TRUE when the output variable is valid
is vali
Error Error BOOL |TRUE/FALSE |TRUE when there is an error
ErrorlD Error code WORD |0~65535 Output an error code when an instruction execution exception occurs. *1
) ] The status of the master in the CANopen network
Operational Operating BOOL |TRUE / FALSE
TRUE: The master station is in operation
The status of the master in the CANopen network
Stopped Stopped BOOL [TRUE / FALSE o
TRUE: The master station is in the stopped status
) ] The status of the master in the CANopen network
PreOperational |Preoperational BOOL |TRUE / FALSE
TRUE: The master station is in the pre-operational status
TRUE: The bus communication is off
The bus communi- When this variable is TRUE, it is necessary to detect whether the field hardware
BusOff BOOL |TRUE / FALSE
cation is off is wired correctly, whether there is interference in the field environment, and
whether the equipment is grounded.
TRUE: Bus is abnormal. This may occur when the bus data is sent several times
BusError Bus abnormality BOOL |TRUE/ FALSE |before it is successfully sent. For example, when the field environment is poor
or there is interference, there may occur bus error
TRUE: When any of the slaves configured within the master is offline after
SlaveOffline Slave offline BOOL |TRUE / FALSE ) ; ]
establishing a connection with the master
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) ) TRUE: An error occurs when the master configures the slave parameters, i.e.,
Configuration error

ParameterError |when configuring BOOL |TRUE / FALSE

slave parameters

the master cannot establish a connection with the slave. For example, the error
occurs when the slave parameters configured by the software are not support-

ed by the slave.

TRUE: when the master sends data with an error. For example, when the send
SendMsgMiss | Data sending error  |BOOL |TRUE / FALSE ) ) )
cache is full due to excessively fast sending of data.

RecieveMs- o TRUE: when the master receives data with an error, such as when the receiving
) Data receiving error |BOOL |TRUE / FALSE ) ) o
gMiss cache is full due to excessively fast receiving of data.

*1 Refer to "instruction error code description" for the meaning of the output error code value.

€ Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
Valid When Enable is TRUE When Enable changes from TRUE to FALSE
The input variable value of the instruction is not within the
c allowed range, does not meet the execution conditions When Enable changes from TRUE to FALSE
rror
of the instruction, or encounters an exception during the | When the error is eliminated
instruction execution process.
When Enable changes from TRUE to FALSE
Operational The master station is in operation o ) ]
When the master station is not in operation
o When Enable changes from TRUE to FALSE O
Stopped The master station is in the stopped status

When the master station is not in the stopped status

When Enable changes from TRUE to FALSE :

PreOperational | The master station is in the pre-operational status o ; ] 0

When the master station is not in the pre-operational status )Z>

o When Enable changes from TRUE to FALSE Q

BusOff The bus communication is off o

When the bus is repaired g

When Enable changes from TRUE to FALSE c

BusError When the bus is abnormal S 3.

When the bus abnormality is eliminated 8

(=

SlaveOffline When the slave is offline When Enable changes from TRUE to FALSE o

=]
ParameterError  |When there is an error in configuring the slave parameters |When Enable changes from TRUE to FALSE
SendMsgMiss When there is a data sending error When Enable changes from TRUE to FALSE
RecieveMsgMiss |When there is a data receiving error When Enable changes from TRUE to FALSE

@ Function description
This instruction is used to get the current status of the master in the CANopen network.

Note: This instruction is valid only when the CANopen port of the controller is configured in master mode.
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3.4

CAN_GetNetworkStatus

Get the status of all slaves in a CANopen network. Library: Communications

Instruc- . . .
" Name FB/FUN Graphic expression ST expression
ion
CAN_GetNetworkStatus_Instance CAN_GetNetworkStatus_Instance(
Enable:= parameter,
CAN_GetNetworkStatus
Mode:= parameter,
CAN_Get- |Get the status of all — Enable Valid f—|
Network | 5 CAN - Valid=> parameter,
etwork- |slavesin a open
P —] Mode Error == |Error=> parameter,
Status network.
ErrorlD [—|ErrorlD=> parameter,
Status |—|Status=> parameter
);
€ Input variable
Name Meaning Data type | Valid range | Default value Description
Enable Effective BOOL TRUE / FALSE |FALSE Execute when it is TRUE; Not to execute when it is FALSE
Set the category to get the status of all slaves in the
CANopen network
@]
) ) 1: Whether the slave is configured;
Mode Status type USINT 1-3 Required field ) ] )
2: Whether the slave has established a connection with the
master; o)
3: Whether the slave sends an emergency message )Z>
)
o
¢ Output variable g
c
Name Meaning Data type | Valid range Description %
) The output variable ) ) ) )
Valid BOOL TRUE / FALSE | TRUE when the output variable is valid o
is valid S
Error Error BOOL TRUE / FALSE |TRUE when there is an error
ErrorlD Error code WORD 0~65535 Output an error code when an instruction execution exception occurs. *1
Status of all slaves.
Array element 1 corresponds to the status of the slave with station number 1
Stat Stat ARRAY[1..32] and element 2 corresponds to the status of the slave with station number 2.
atus atus
OF BOOL TRUE indicates consistency with the category set by the input variable Mode;
FALSE indicates inconsistency.
Refer to the Function description section of this instruction for details.

*1 Refer to "instruction error code description" for the meaning of the output error code value.

4 Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
Valid When Enable is TRUE When Enable changes from TRUE to FALSE
The input variable value of the instruction is not within
Error the allowed range, does not meet the execution con-  |When Enable changes from TRUE to FALSE

ditions of the instruction, or encounters an exception

during the instruction execution process.

When the error is eliminated

€ Function description
This instruction gets the status of all slaves in the CANopen network. The status of each slave is determined by the input
variable "Mode" and the result is returned by the parameter "Status’. For instance, if Mode is set to 2, Status[1] indicates wheth-
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er communication between the master and slave with station number 1 is normal or not. TRUE indicates normal communica-
tion, while False indicates abnormal communication. Similarly, Status[2] indicates whether communication between the master
and slave with station number 2 is normal or not, and so on. TRUE indicates normal communication, while False indicates ab-
normal communication. If Mode is set to 1, Status[1] indicates whether slave station 1 is configured. TRUE indicates successful
configuration, while False indicates no configuration. Status[2] indicates whether the slave with station number 2 has been
configured. TRUE indicates successful configuration, while False indicates no configuration, and so on.

Note: This instruction is valid only when the CANopen port of the controller is configured in master mode.
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3.5

CAN_GetNetworkStatus usage example

e Target demand

Get the status of all slaves in the CANopen network with the CAN_GetNetworkStatus instruction.

 Software configuration

Refer to the "CANopen network settings" section for instructions.

Variable table

Category Name Assigned to Data type Initial value | Comment
VAR CAN_GetNetworkStatus1 CAN_GetNetworkStatus
VAR CAN_GetNetworkStatus_Enable BOOL
VAR CAN_GetNetworkStatus_Mode USINT
VAR CAN_GetNetworkStatus_Valid BOOL
VAR CAN_GetNetworkStatus_Error BOOL
VAR CAN_GetNetworkStatus_ErrorlD WORD
VAR CAN_GetNetworkStatus_Status ARRAY[1..32] OF BOOL
LD:

CAN_GetNetworkStatus1

CAN_GetNetworkStatus_Enable

|| Enable Valid

CAN_GetNetworkStatus

CAN_GetNetworkStatus_Valid

CAN_GetNetworkStatus_ Mode —|Mode Error— CAN_GetNetworkStatus_Error
ErrorlDf— CAN_GetNetworkStatus_ErrorlD
Status — CAN_GetNetworkStatus_Status

()

=

BN e SO & s BT VR N )

ST:

Mode :=CAN GetNetworkStatus Mode ,

)i

* Program description

Valid=>CAN GetNetworkStatus Valid ,
Error=>CAN_GetNetworkStatus_Error ,
ErrorID=>CAN GetNetworkStatus ErrorID ,
Status=>CAN_GetNetworkStatus_Status

CAN GetNetworkStatusl (Enable:=CAN GetNetworkStatus Enable ,

Step 1: Write 1 to CAN_GetNetworkStatus_Mode to check if the slave is configured by CAN_GetNetworkStatus_Status, write
2 to CAN_GetNetworkStatus_Mode to check if connection with the slave is established by CAN_GetNetworkStatus_Status, and
write 3 to CAN_GetNetworkStatus_Mode to check if the slave reports an alarm.

Step 2: CAN_GetNetworkStatus_Mode triggers CAN_GetNetworkStatus_Enable after writing the value, and then CAN_Get-
NetworkStatus_Status detects the slave status.
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Step 3: When CAN_GetNetworkStatus_Enable is TRUE and CAN_GetNetworkStatus_Error changes from FALSE to TRUE, the
error code can be viewed by CAN_GetNetworkStatus_ErrorID.

O
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O
o
3
3
c
=
O
Q
(=
o
>
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3.6

CAN_ReadParameter

Read the parameters in the CANopen slave. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression
CAN_ReadParameter Instance(
CAN_ReadParameter_Instance NodelD:= parameter,
CAN_ReadParameter Execute:= parameter,
— NodelD Done — |Index:= parameter,
— Execute Busy |— Sublndex:= parameter,
Read the pa- Done=> parameter,
CAN_ReadPar- ) — Index Active [—
rameters in the FB Busy=> parameter,
ameter — Sublndex Error p— :
CANopen slave Active=> parameter,
ErrorlD |—|Error=> parameter,
Size |— |ErrorID=> parameter,
Value |— Size=> parameter,
Value=> parameter
);
4 Input variable
. Data . o
Name Meaning " Valid range | Default value Description
ype
NodelD Slave station number USINT |1~63 Required field |Specify the slave station number
Execute |Effective BOOL |TRUE/FALSE |FALSE Execute when the rising edge of this parameter is detected
Index Index of the parameters  |UINT  |0~65535 0 Set the index of the parameter to be read
Sublndex [Subindex of parameters |USINT |0~255 0 Set the sub-index of the parameter to be read
€ Output variable
Name Meaning Data type| Valid range Description
Done Completed BOOL TRUE / FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Active Instruction in control BOOL TRUE / FALSE TRUE when the instruction is in control
Error Error BOOL TRUE / FALSE TRUE when there is an error
ErrorlD Error code WORD 0~65535 Output an error code when an instruction execution exception occurs. *1
The type of the parameter to be read.
) 1: Byte (1 byte)
Size Data type of parameters  |USINT
2: Word (2 bytes)
4: DWord (4 bytes)
The value of the parame-
Value UDINT The value of the parameter that has been read
ter that has been read

*1 Refer to "instruction error code description" for the meaning of the output error code value.

4 Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
When Done is TRUE and Execute changes from TRUE to FALSE
Done TRUE when the instruction is completed When the instruction is executed and the Execute is FALSE, Done
becomes TRUE and after one period, it becomes FALSE
When Done changes from FALSE to TRUE
Busy When the rising edge of Execute is detected

When Error changes from FALSE to TRUE
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When Done changes from FALSE to TRUE

Active The instruction controls the read parameters.
When Error changes from FALSE to TRUE

The input variable value of the instruction is not When Execute changes from TRUE to FALSE

within the allowed range, does not meet the execu- | The Instruction has been executed and the Execute has become FALSE.

Error
tion conditions of the instruction, or encounters an |When an exception is encountered during the execution, the Error

exception during the instruction execution process. |becomes TRUE. After one period, it becomes FALSE.

€ Function description

* Basic function description
This instruction is used to read the parameter of the CANopen slave, the parameter to be read is specified by Index and
Subindex. The Index and Sublindex of the slave parameters can be obtained from the slave-related information.

This instruction reads the slave's parameters according to the value set by the input variable when Execute changes from
FALSE to TRUE.

When this instruction is executed, the value of the specified slave parameter is read into the output variable Value. The
data type of the output variable Value is UDINT. When the data type of Value and the data type of the read slave parameter do
not match, the data type of the Value variable can be converted to the data type of the slave parameter by the data type con-
version instruction. If the data type of the read slave parameter is DINT, the value of Value can be converted to the variable of
DINT type by UDINT_TO_DINT instruction; if the data type of the read slave parameter is INT, the value of Value can be convert-
ed to the variable of INT type by UDINT_TO_INT instruction.

* Instruction completion timing
When the value of the slave's parameter is read, the instruction is completed and the Done bit changes from FALSE to

TRUE.

* Re-execute the instruction

When an instruction is executed and Execute changes from FALSE to TRUE again, the instruction can be re-executed;
When the instruction is being executed and Execute changes from FALSE to TRUE again, there is no effect on the execution of
the instruction, and the instruction still executes the instruction in accordance with the input variables that have not been exe-

cuted to completion.
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3.7

CAN_WriteParameter

Set the parameters in the CANopen slave. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression
CAN_WriteParameter_Instance(
NodelD:= parameter,
CAN_WriteParameter_Instance
Execute:= parameter,
CAN_WriteParameter Index:= parameter,
— NodelD Done = |SubIndex:= parameter,
Set the pa- —] Execute Busy |— |Size:= parameter,
CAN_WritePa- )
meter rameters in the FB — Index Active |— |Value:= parameter,
CANopen slave Done=> parameter,
—1 Sublndex Error |—
Busy=> parameter,
— Size ErrorlD |— .
Active=> parameter,
—1 Value Error=> parameter,
ErrorlD=> parameter
);
4 Input variable
Name Meaning Data type Valid range Default value Description O
Slave station
NodelD USINT 1~63 Required field Specify the slave station number o
number O
) Execute when the rising edge of this parameter is )Z>
Execute Effective BOOL TRUE / FALSE FALSE P
detected o
Index of the g
Index UINT 0~65535 0 Set the index of the parameter to be set 2
parameters S
Subindex of o
Sublndex USINT 0~255 0 Set the sub-index of the parameter to be set. =)
parameters g
Set the type of parameter to be set.
Data type of 1: Byte (1 byte)
Size P USINT 1~4 Required field Y y
parameters 2. Word (2 bytes)
4. DWord (4 bytes)
Value Set value UDINT 0 ~ 4294967295 0 Set value
€ Output variable
Name Meaning Data type Valid range Description
Done Completed |BOOL TRUE / FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Instruction in
Active BOOL TRUE / FALSE TRUE when the instruction is in control
control
Error Error BOOL TRUE / FALSE TRUE when there is an error
ErrorlD Error code  |WORD 0~65535 Output an error code when an instruction execution exception occurs. *1

*1 Refer to "instruction error code description" for the meaning of the output error code value.

4 Output variable refreshing timing

Name

Whether or not to become TRUE

Whether or not to become FALSE
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When Done is TRUE and Execute changes from TRUE to FALSE
Done TRUE when the instruction is completed When the instruction is executed and the Execute is FALSE, Done
becomes TRUE and after one period, it becomes FALSE

When Done changes from FALSE to TRUE

When Error changes from FALSE to TRUE

When Done changes from FALSE to TRUE

When Error changes from FALSE to TRUE

Busy When the rising edge of Execute is detected

Active The instruction controls the write parameters.

The input variable value of the instruction is not When Execute changes from TRUE to FALSE

e within the allowed range, does not meet the execu- |The Instruction has been executed and the Execute has become FALSE.
rror

tion conditions of the instruction, or encounters an |When an exception is encountered during the execution, the Error

exception during the instruction execution process. |becomes TRUE. After one period, it becomes FALSE.

€ Function description

* Basic function description

This instruction is used to set the parameter values of the CANopen slave, which are specified by Index and Subindex. The
Index and Sublndex of the slave parameters can be obtained from the slave data. The parameter value is the value of the input

variable Value.

This instruction sets the slave's parameters according to the value set by the input variable when Execute changes from
FALSE to TRUE.

When this instruction is executed, the value in the input variable Value is set to the specified slave parameter. The data
type of the input variable Value is UDINT. When the data type of Value and the data type of the slave parameter do not match,
the data type of the Value variable can be converted to the data type of the slave parameter by the data type conversion in-
struction. If the data type of the slave parameter is DINT, users can use the UDINT_TO_DINT instruction to convert the value of
Value to a variable of DINT type; if the data type of the slave parameter is INT, the value of Value can be converted to a variable
of INT type by using the UDINT_TO_INT instruction.

* Instruction completion timing
When the instruction to write the parameter value is sent, the instruction is completed and the Done bit changes from

FALSE to TRUE.

* Re-execute the instruction

When an instruction is executed and Execute changes from FALSE to TRUE again, the instruction can be re-executed.
When the instruction is being executed and Execute changes from FALSE to TRUE again, there is no effect on the execution of
the instruction, and the instruction still executes the instruction in accordance with the input variables that have not been exe-

cuted to completion.
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3.8 Example of CAN parameter reading and writing

e Target demand
The M511S CANopen master reads and writes the M511S CANopen slave parameter 16#2000:01 (index: subindex) by the
CAN_ReadParameter instruction and CAN_WriteParameter instruction.

* Software configuration
Refer to the "CANopen network settings" section for instructions.

* Instruction configuration
Variable table

Category Name Assigned to Data type Initial value | Comment
VAR CAN_WriteParameter1 CAN_WriteParameter
VAR CAN_ReadParameter1 CAN_ReadParameter
VAR WriteParameter_Execute BOOL
VAR ReadParameter_Execute BOOL
VAR WriteParameter_Done BOOL
VAR ReadParameter_Done BOOL
VAR WriteParameter Value udint
VAR ReadParameter Value udint
VAR WriteParameter_Index uint
VAR ReadParameter _Index uint °
) ) 0
VAR WriteParameter_Sublndex usint >
z
VAR ReadParameter_Sublndex usint a
o
VAR WriteParameter_Size usint 3
) ) 3
VAR ReadParameter Size usint c
>
=
LD: &
=
1 CAN_WriteParameteri 5
CAN_WriteParameter WriteParameter_Done
ViritsParameter_Exscuts 1 —{HodelD ( )
|} Busy|—
WriteParameter_Index —{Index Active —
WriteParameter_Subindex —Subindex Error f—
WriteParameter_Size —{Size ErroriD f—
WriteParameter_Value —Value
2 CAN_ReadParameteri
CAN_ReadParameter ReadParameter_Donz
ReadParameter_Execute 1 —{ModelD ( )
|} s Busy—
ReadParameter_Index —Index Active —
ReadParameter_Subindex —{Subindex Errorf—
ErroriD f—
Size [— ReadParameter_Size
Value [— ReadParameter_Value
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%)
=

1

2 CAN_WriteParameterl

3 (NodeID:=1 ,

4 Execute:=WriteParameter Execute ,
5 Index:=WriteParameter Index ,

6 SubIndex:=WriteParameter SubIndex ,
7 Size:=WriteParameter Size ,

8 Value:=WriteParameter Value,

9 Done=>WriteParameter Done ,
10 Busy=> ,
11 Active=> ,
12 Error=> ,
13 ErrorID=>
14 )8
15 CAN ReadParameterl
16 (NodeID:=1 ,
17 Execute:=ReadParameter Execute ,
18 Index:=ReadParameter Index ,
19 SubIndex:=ReadParameter SubIndex ,
20 Done=>ReadParameter Done ,

21 Busy=> ,

22 Active=> ,

23 Error=> ,

24 ErrorID=> ,

25 Size=>ReadParameter Size ,

26 Value=>ReadParameter Value

27 )i

* Program description
Step 1: Set the value of the input variable NodelD to 1, which indicates that the write parameter is written to the slave with
station number 1.

Step 2: Set the value of the input variable WriteParameter_Index to 16#2000, the value of the input variable WriteParame-
ter_Sublndex to 1, the value of the input variable WriteParameter_Size to 2, and the value of the input variable WriteParameter_
Value to 1.

Step 3: When the input variable WriteParameter_Execute changes from FALSE to TRUE, it triggers the CAN_WriteParameter
instruction to be executed, and when the WriteParameter_Done bit changes to TRUE, it indicates that the parameter write is
completed.

Step 4: Set the value of the input variable ReadParameter_Index to 16#2000 and the value of the input variable ReadPar-
ameter_Sublndex to 1.

Step 5: When the input variable ReadParameter_Execute changes from FALSE to TRUE, it triggers the execution of the
CAN_ReadParameter instruction. When the ReadParameter_Done bit changes to TRUE, it indicates that the parameter reading
is completed. After that, the ReadParameter_Size and the ReadParameter_Size and ReadParameter Value are 2 and 1 respective-
ly, and the value of ReadParameter Value is the value of the parameter that has been read.
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3.9 CANopen network settings

Step 1: Double-click on hardware settings - click on the card slot and then right-click on Add Expansion Card. Double-click

on "Hardware settings" and click on the slot corresponding to the controller and right-click on it, and finally click on "Add ex-
pansion card 2",

Edit View Project Controller Simulation Tools Help
= g
Project
IS Project (User: admin)
v B% Configuration
BX Hardware Settings (M5115)
» B2 Network Setting
» 3% Motion Control
Fs Electronic Cam
B Track Table
» & Programming

JED

Card slot 1

SlSS

Add ExtensionCard 1

Card slot 2

Add Extension Card 2

Scan Extension Card

Serial Pq|
com1

Stati l
Baud l

Proto |

Waster slove
ociay tme: - X -

igh-speed pulse input | High-speed pulse output | Ethemet

€oM2 (RS485)

Station D: |4

Baud rate: L]
Protocol: (7, E, 1) ASCIL
Master-slave

Delay time:

Note: Delay time refers to the waiting time of the COM port before any data is sent. After setting the COM master
mode, you can configure the Modbus data exchange network under the [Network Configuration] tree of the praject.

Output

Description

| Qutput | T

Step 2: Double-click on "MXB-CAN-BD" or click on the "MXB-CAN-BD" and then click on the "Add" button at the red box in

the figure below to add a slave.
Project Controller Simulation  Tools Help

Project
& Project (User: admin)
¥ B% Configuration
#X Hardware Settings (M511S)
» B2 Network Setting
» # Motion Control
% Electronic Cam

Location

Add device

M Extend Card

B M500_M500S_M300 Series Extend Card
] Mx8-2RS485-8D
B Mxg-2rS232-8D
H MxB-CAN-BD

Q)
>
Z
o)
o
3
3
c
=3
o
)
(=
o
5

B mxe-RTC-BD
B Track Table

» B Programming

Card slot 1

Cardslot 2

SerialPort| /O | Variables and devices | High-speed pulse

COML (RS485) co
[:E R GO 115200bps v b
Protocol: (7, E, 1) ASCIU v

Mastersive .
Fthere are multple versions of the same device, only the highest version of the device will be

displayed.
oazyme: - I - o

Information

Note: You can add corresponding devices by double ciicking on X
the device tree item. Add Close

Note: Delay time refers to the waiting time of the COM port befo | VErSi9n: B
mode, you can configure the Modbus data exchange network unc | Vendor: Zhejiang Hechuan Technology Co. Ltd.
Fie: MIXE-CAN-BD. cdf

Comment:  M312/M511S/MS500 series host CANopen plug-in card
Output

Description

& output | B

Controller: M511S COMS, 115200, 8 N 2, RTU, Station Nu. User: admin

Step 3: Set the master station number, baud rate and master-slave mode (the master and slave station numbers sh

118




not be repeated and the baud rate should be the same).

File Edit View Project Controller Simulation Tools Help
E= B X X & :
Project 7 X |4} Hardware Settings

T® Project (User: admin)

v X Configuration

BX Hardware Settings (M5115)
» B% Network Setting

» & Motion Control
R Electronic Cam

B Track Table

» Bz Programming

Card slot 1

MXB-CAN-BD

CANopen

CANopen

Station D: [ >

Baud rate: i -
[LEEGEEEIER CANopen Master v

Note: After setting the CANopen master mode, you
can configure the CANopen master data exchange
network under the [Network Configuration] tree of
the project.

Output

Description

& Output | B

Step 4: Click on "Network Settings’, t
click on “‘Add Slave”.

File Edit View Project Controller Simulation Tools Help

| & 3

Project 2 X [ Hardware Settings | CANopen

I8 Project (User: admin)
v BX Configuration Add Slave Station...
BX Hardware Settings (M511S)
¥ B Network Setting
& EtherCAT
%o CANopen
& ModbusTCP
& [Disable] Modbus (COM1)
5 [Disable] Modbus (COM2)
» % Motion Control
R Electronic Cam
B Track Table
» Iz Programming

Scan Network

Qutput

Description

& Qutput | &

Step 5: Double-click on the M500S Series to add a slave. Or select M500S Series and then click on the "Add" button in

E 127 Master - -

= Data Object

16#80
T

Location

Controller: M5115. COM3, 115200, 8 N 2, RTU, Station Nu...

Heartbeat

Enable Heartbeat Production

Production 200 s

Location

Controller: M5115 COM3, 115200, 8 N 2, RTU, Station Nu.

Q)
>
Z
o)
o
3
3
c
=3
o
)
ch
o
5




red box below to add a slave.

File Edit View Project Controller Simulation Tools Help

Project 2 X X Hardware Settings IE‘CANopen
T b 127 Mester |

v B Configuration
8% Hardware Settings (M511S) Convel | v I %T:AU{JSUH z\a\'E
)_Series

v B% Network Setting 5 3 M200_Series
& EtherCAT E M300_Series
& CANopen E M500_Series
B Synchr B M500S_Series
& ModbusTCP “ NX400-RC
& [Disable] Modbus (COM1) #: NX400_Series_CAN
&, [Disable] Modbus (COM2) iiE NX600_Series CAN
» 3 Motion Control
I8 Electronic Cam
B Track Table
» g Programming

CANope

Note: You can add corresponding devices by double clicking on

the device tree item. Add Close

If.there are multiple versions of the same device, only the highest version of the device will be
displayed.
Information
Version: 0.1.0.1
Vendor: Zhejiang Hechuan Technology Co.,Ltd.
File: M5005_Series_CAN.eds
Comment: MS00S_Series

Output

Description

Output | B

Controller: M5115 COM3, 115200, 8 N 2, RTU, Station Nu...

Step é: Specify the slave station number (the slave station number specified here must be the same as the actual connect-
ed slave station number).

Q)
>
Z
o)
o
3
3
c
=3
o
)
ch
o
5

File Edit View Project Controller Simulation Tools Help
X B

Project 2 X [ Hardware Settings |15 CANopen

1S Project (User: admin) B 127 Master Setting | PDO Mapping | 10 Mapping | RTU settings | Startup Parameter | Node Status | Service Data Object

¥ 8% Configuration B 1 M5005 Series
BX Hardware Settings (M5115)

v B% Network Setting Station D:
SO

& CANopen
& ModbusTCP
& [Disable] Modbus (COM1)
2, [Disable] Modbus (COM2) NMT Error Control COB-ID:
» 3% Mation Control B Enable Node Protection
s Electronic Cam Frotection Time (16 #

:

Convention

Error Control

ms
o0 X Life Cycle Factor (16 # 100D):
» I Programming
Enable Heartbeat Production

Heartbeat Production Time (16 # 1017): =
The timeout period for the main station to consume
the current slave station's heartbeat (0 means ms

The heartbeat of the following stations is currently consumed by the slave station (16

Add Stati... Device Timeout Ti...  Production ...

Emergency Message

Emergency COB-ID:

Check at Startup

i Device Type Code:  BLEIIII Check Vendor Code:

Output

Description Location

# output

Controller: M5115 COMS3, 115200, 8 N 2, RTU, Station Nu... User: admin
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4.1

ECAT_GetSlaveStatus

Get EtherCAT slave status. Library: Communications

*1 Refer to "instruction error code description” for the meaning of the output error code value.

Instruction Name FB/FUN Graphic expression ST expression
ECAT_GetSlaveStatus_Instance ECAT GetSlaveStatus_Instance(
ECAT._GetSlaveStatus Enable:= parameter,
NodelD:= parameter,
— Enable Valid f—
Valid=> parameter,
ECAT Get- Get EtherCAT —{ NodelD Error —
FB Error=> parameter,
SlaveStatus slave status
ErrorlD — |ErrorlD=> parameter,
CurrentState |— |CurrentState=> parameter,
Emergency |— Emergency=> parameter
);
€ Input variable
Name Meaning Data type Valid range Default value Description
Execute when it is TRUE; Not to execute when it is
Enable Effective BOOL TRUE / FALSE FALSE
FALSE
Specify the address of the EtherCAT slave.
Refer to communi-
Slave EtherCAT For example, the address of the 1st slave station is
NodelD UINT cation instruction  [Required field )
address o 1001, the address of the 2nd slave station is 1002, and
specifications
SO on.
€ Output variable
Name Meaning Data type Valid range Description
Valid The output variable is valid BOOL TRUE / FALSE |TRUE when the output variable is valid
Error Error BOOL TRUE / FALSE |TRUE when there is an error
Output an error code when an instruction
ErrorlD Error code WORD 0~65535
execution exception occurs. *1
Current status of the EtherCAT slave m
—+
0: Unknown; g
1. Init; Q)
CurrentState | Current status of the slave ECAT State Type >
2: PreOP; :
3: SafeOP; S
4: OP 3
c
Emergency |Error code value in slave emergency message |UINT 0~65535 Error code value in slave emergency message %
=
o
=]

4 Output variable refreshing timing

Name Whether or not to become TRUE Whether or not to become FALSE
Valid When Enable is TRUE When Enable changes from TRUE to FALSE
The input variable value of the instruction is not
Error within the allowed range, does not meet the execu- |When Enable changes from TRUE to FALSE

tion conditions of the instruction, or encounters an

exception during the instruction execution process.

When the error is eliminated

€ Function description
This instruction is used to get the current status of the specified slave in the EtherCAT network, which is specified by the

input variable NodelD.
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When the master (controller) establishes a connection with an EtherCAT slave, the normal slave state changes as follows:
Init => PreOP => SafeOP => OP. When the slave is in OP status, it means that the communication connection between the mas-
ter and the slave has been established, i.e. the communication between the master and the slave is normal.

If the EtherCAT slave is to be controlled or parameters are to be read, this instruction can be used to judge that the slave
status is in the OP (Operational) status before carrying out the relevant operation.

m
=+
=3
@
=
>
3
(2]
o
3
3
c
=
(9]
Q
(=g
o
=]
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4.2 ECAT_GetSlaveStatus usage example

e Target demand
Get the EtherCAT slave status of HCFA Y7 series servo drive by ECA

 Software configuration
Step 1: Click on "Network settings’, and then double-click on "EtherCAT", right-click on Master and click on Add Slave.

File Edit View Project Controller Simulation Tools Help
= B b |
Project 2 X | EtherCAT
roject1 (User: admin) E Master
¥ EX Configuration
BX Hardware Settings (M5175)
¥ B Network Setting
©a EtherCAT
& ModbusTCP
» ¥ Motion Control
Fs Electronic Cam
B Track Table
*+ B Programming

Add Slave Station...

Export ENI...

Watch 1

Name Online Value Prepared Value  Data Type

**Click here to enter monito...

Controller: M5115. COM3, 115200, 8 N 2, RTU, Station Nu. User: admin

Project Controller ~Simulation  Tools  Help
B X |e EtherCAT

I® Project1 (User: admin) H Master w Add device

¥ B Configuration
B¢ Hardware Settings (M5115) Master: | ¥ B9 EerCAT Slove
¥ B Network Setting > P\ eltz Electronics, Inc.
& EtherCAT Synchre v BB HCFA Co. ltd
£ ModbusTCP » [ HCFA-X3E-DRIVER
» [ HCFA-XSE-DRIVER
» % Motion Control + [ HOFA X65-DRIVER
% Electronic Cam v [ HCFA-Y7-DRIVER
B Track Table B8 HCFA Y7 Servo Driver
X » B Stepper Drives
> B Programming » /& Tnovance Technology
» [] Leadshine Technology Co. Ltd.
» [ Maxsine
> 8 Mitsubishi Electric Corporation
» 0 OMRON Corporation
» P Panasonic Corporation, Automotive Industrial Systems Company
» B% Servotronix Motion Control Ltd.
» [P Shanghai AMPMOONS' Automation Co.,Ltd
» dGShenzhen YAKO Automation Technology Co.,L'd
» * Shenzhen Diju Intelligent Technology Co., Ltd.
» [¥] Shenzhen Merbeck
» I3 shenzhen Samkoon Technology Co., Ltd.
» [ stone
» [ Tai Zhou KeSheng Technology
» B YOKOKAWA

uonesuNWWod |y

Note: You can add corresponding devices by double dlicking on o
the device tree item. i

Close

If there are multiple versions of the same device, only the highest version of the device will be
displayed.

Information

Version

Watch 1 Vendor:

Name Online Value =

**Click here to enter monito... Comment:

0.0.0.1

Zhejiang Hechuan Technology Co. Ltd.
HCFA_Y7_Servo_Driver1.1.23.xml
HCFA Y7 Servo Driver




Step 3: The EtherCAT address of the 1st EtherCAT slave is 1001, the EtherCAT address of the 2nd EtherCAT slave is 1002
and so on.

Project Controller Simulation Tools  Help
| R4 X B

Project 2 X |7 EtherCAT

& Project (User: admin) E Master

¥ BX Configuration 21001 HCFA Y7 Servo Driver Basic Information
BX Hardware Settings (M5115)

. Self Incremental 16#0000 EthercaT Address:  [EETENNNNN
¥ B2 Network Setting .
G EtherCAT Node Name: HCFA Y7 Servo Driver

& ModbusTCP

» # Motion Control Device Name: HCFA Y7 Servo Driver
16 Electronic Cam Device Vendor: Zhejiang Hechuan Technology Co. Ltd.

B Track Table
» I5 Programming

Setting | Initialization Command | Service Data Object

Device ID Distributed Clock

Vendor Cade: 16400011627 Operating Mode: |GG
Product Code: Cycle Time
Device 16#00000001 Offset Time

Watch 1

Name Online Value Prepared Value Data Type
**Click here to enter monito...

= Watch 1 | 2

Controller: M5115 COMS3, 115200, 8 N 2, RTU, Station Nu. User: admin

File Edit View Project Controller Simulation Tools Help
E= 2 b | i
Project 0 X FtherCAT | £ Axis Settings
& Project1 (User: admin)
v [iX Configuration
X Hardware Settings (M511S)
¥ B2 Network Setting
4o EtherCAT
& ModbusTCP
¥ % Motion Control
# Axis Settings
Fs Electronic Cam At Sorve Avd
B Track Table =
» Bz Programming Hdd Prlse s

Add Virtual Servo Axis

Add Encoder Axis

Add Virtual Encoder Axis

UoIEdIUNWIWOI |YDJBY3}T «

Watch 1

Name Online Value Prepared Value Data Type
**Click here to enter monito...

=i =

Step 5: Click on “Link to device” -> Click on “HCFA Y7 servo drive” -> Click on the “OK” button. With this step, a one-to-
one relationship is established between the axis and the EtherCAT slave.




File Edit View Project Controller Simulation Tools Help
e : 5 o
E= g b | S

Project R Xy EtherCAT |3 Axis Settings:

Project1 (User: admin) of 1 Servo Axis1 Basic Seftings | Origin Return Setting | Operation Settings | J0G | Diagnosis
v B% Configuration

X Hardware Settings (M511S) Basic Information Axis Type and Input/Output

v B2 Network Setting e Auds Type: BT
& eherc e raccmst v I
& ModbusTCP

v # Motion Control

R Electronic Cam
B3 Track Table Node Name Node Stat... Associated Axis
» B Programming [IF not associated with any device, pleas...
HCFA Y7 Servo Driver

Cancel
Watch 1

Name Online Value Prepared Value Data Type
**Click here to enter monito...

Controller- M5115 COM3, 115200, 8 N 2. RTU, Station Nu...

File Edit View Project Controller Simulation Tools Help
. " A
= B o | B &

Project 3 X ol EtherCAT | ¥f Axis Settings

i Project1 (User: admin) i 1 Servo Axis1 Basic Settings | Origin Return Setting | Operation Settings| J0G | Diagnosis
¥ % Configuration

% Hardware Settings (M5115) Basic Information Axis Type and Input/Qutput

© B Networceting s
e was o, EEE PRSP S 1001 (HCFA Y7 Servo Driver)
& ModbusTCP
¥ 3% Motion Control
 Axis Settings Auxis Position Mode and Unit Software Limits
1 Electronic Cam O Linear Mode @ Cycle Mode B Enable Software Limits

B Track Table vode: | Lunit] erse Sofisre Limit: [unit]
» £ Programmin:
gy s e funit

Parameter Setting of the Transmission

Mechanism Type: [1] Number of Pulses per Motor Revalution: Pulse/Rev
[2] Working Stroke per Revolution: funit]
[3] Reducer Output Speed:
[4] Reducer Input Speed:

M: Motor, W: Work

UoIEdIUNWIWOI |YDJBY3}T «

Conversion Formula
Total Workina Distance 141 Radicar Tnnit Snaad

Watch 1

Name Online Value Prepared Value Data Type
**Click here to enter monito...

23 Watch 1

Controller: M5115 COM3, 115200, 8 N 2, RTU. Station Nu. User: admin

truction configuration
Variable table

Category Assigned to Data type Initial value

_ ECAT_GetSlaveStatus




VAR ECAT GetSlaveStatus_Enable BOOL
VAR ECAT _GetSlaveStatus_Vaild BOOL
VAR ECAT_GetSlaveStatus_Error BOOL
VAR ECAT _GetSlaveStatus_ErrorlD WORD
VAR ECAT GetSlaveStatus_CurrentState ECAT State Type
VAR ECAT _GetSlaveStatus_Emergency UINT
VAR ECAT_GetSlaveStatus_OP BOOL
LD:
1 ECAT_GetSlaveStatus1
ECAT_GetSlaveStatus_Enable ECAT_GetSlaveStatus ECAT_GetSlaveStatus_Vaid
1| - : ()
1T {
1001 —{NodelD Error —ECAT_GetSlaveStatus_Error
ErroriD —ECAT_GetSlaveStatus_ErroriD
Cur CAT,  C
Emergency — ECAT_GetSlaveStatus_Emergency
: ECAT_GetSlaveStatus_CurrentState=0P ECAT_GetSlaveStatus_0OP
| | { )
1T {

ST:

=

ECAT_ GetSlaveStatusl (Enable:=ECAT GetSlaveStatus_Enable ,

2 NodeID:=1001 ,

3 Valid=>ECAT_GetSlaveStatus_Vaild ,

4 Error=>ECAT GetSlaveStatus Error ,

5 ErrorID=>ECAT_GetSlaveStatus_ErrorID ,

6 CurrentState=>ECAT GetSlaveStatus CurrentState |,
1 Emergency=>ECAT GetSlaveStatus_Emergency
8 )i

9
10 IF ECAT GetSlaveStatus_CurrentState=0OF THEN
11 ECAT GetSlaveStatus OP:=TRUE:
12 ELSE
13 ECAT GetSlaveStatus OP:=FALSE;
14 | END_IF;

* Program description
Step 1: Set the value of the input variable NodelD to 1001 to read the status of the 1st EtherCAT slave.
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Step 2: When the input variable ECAT GetSlaveStatus_Enable is TRUE and ECAT_GetSlaveStatus_Vaild becomes TRUE, the
current state of the slave can be viewed by ECAT GetSlaveStatus_CurrentState. When the value of ECAT_GetSlaveStatus_Cur-
rentState is OP, it means that the slave status is in OP (operating) state, which indicates that the establishment of the commu-
nication connection between master and slave is completed, that is, the communication between master and slave is normal.

Step 4: After the input variable ECAT_GetSlaveStatus_Enable is TRUE, ECAT_GetSlaveStatus_Vaild becomes TRUE, and the
value of ECAT_GetSlaveStatus_Emergency is not 0, the error code of the emergency message sent by the slave can be viewed
by ECAT_ GetSlaveStatus_Emergency.

Step 5: When the input variable ECAT_GetSlaveStatus_Enable is TRUE, and ECAT_GetSlaveStatus_Error changes from False
to TRUE, the error code can be viewed by ECAT GetSlaveStatus_ErroriD.

127



4.3

ECAT_ReadParameter

Read EtherCAT slave parameter. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression
ECAT ReadParameter Instance(
ECAT_ReadParameter_Instance NodelD:= parameter,
ECAT_ReadParameter Execute:= parameter,
— NodelD Done |— Index:= parameter,
Sublndex:= parameter,
— Execute Busy [—
Done=> parameter,
ECAT_ReadPar-|Read EtherCAT — Index Active |—
FB Busy=> parameter,
ameter slave parameters )
— Sublndex Error — Active=> parameter}
ErrorlD p— |Error=> parameter,
size |— |ErrorlD=> parameter,
Size=> parameter,
Value [—
Value=> parameter
);
@ Input variable
Name Meaning Data type Valid range Default value Description
Refer to communi- Specify the address of the EtherCAT slave
Slave EtherCAT cation instruction For example, the address of the 1st slave station is
NodelD UINT o Required field o
address specifications 1001, the address of the 2nd slave station is 1002, and
(0) so on.
Execute when the rising edge of this parameter is
Execute Effective BOOL TRUE / FALSE FALSE
detected
Index of the
Index UINT 0~65535 0 Set the index of the parameter to be read
parameters
Subindex of
Sublndex USINT 0~255 0 Set the sub-index of the parameter to be read
parameters °
m
—+
>
4 Output variable 9(;)
>
Name Meaning Data type Valid range Description :
Done Completed BOOL TRUE / FALSE TRUE when the instruction is completed g
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally g
Instruction in 2.
Active BOOL TRUE / FALSE TRUE when the instruction is in control S
control ~
o
Error Error BOOL TRUE / FALSE TRUE when there is an error >
ErrorlD Error code WORD 0~65535 Output an error code when an instruction execution exception occurs. *1
The type of the parameter to be read.
Data type of 1: Byte (1 byte)
Size P USINT 1~4 y Y
parameters 2. Word (2 bytes)
4: DWord (4 bytes)
The value of the
Value parameter that UDINT The value of the parameter that has been read
has been read

*1 Refer to "instruction error code description” for the meaning of the output error code value.

4 Output variable refreshing timing
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Name Whether or not to become TRUE Whether or not to become FALSE
When Done is TRUE and Execute changes from TRUE to FALSE

Done TRUE when the instruction is completed When the instruction is executed and the Execute is FALSE, Done

becomes TRUE and after one period, it becomes FALSE
When Done changes from FALSE to TRUE
When Error changes from FALSE to TRUE
When Done changes from FALSE to TRUE
When Error changes from FALSE to TRUE

Busy When the rising edge of Execute is detected

Active The instruction controls the read parameters.

The input variable value of the instruction is not When Execute changes from TRUE to FALSE

e within the allowed range, does not meet the execu- | The Instruction has been executed and the Execute has become FALSE.
rror

tion conditions of the instruction, or encounters an |When an exception is encountered during the execution, the Error

exception during the instruction execution process. |becomes TRUE. After one period, it becomes FALSE.

€ Function description

* Basic function description
This instruction is used to read the parameter values of the EtherCAT slave. The parameter to be read is specified by Index
and Sublndex. The Index and Subindex of the slave parameters can be obtained from the slave-related information.

This instruction reads the slave's parameters according to the value set by the input variable when Execute changes from
FALSE to TRUE.

When this instruction is executed, the value of the specified slave parameter is read into the output variable Value. The
data type of the output variable Value is UDINT. When the data type of Value and the data type of the read slave parameter do
not match, the data type of the Value variable can be converted to the data type of the slave parameter by the data type con-
version instruction. If the data type of the read slave parameter is DINT, the value of Value can be converted to the variable of
DINT type by UDINT_TO_DINT instruction; if the data type of the read slave parameter is INT, the value of Value can be convert-
ed to the variable of INT type by UDINT_TO_INT instruction.

* Instruction completion timing
When the value of the slave's parameter is read, the instruction is completed and the Done bit changes from FALSE to
TRUE.

¢ Re-execute the instruction

When an instruction is executed and Execute changes from FALSE to TRUE again, the instruction can be re-executed.
When the instruction is being executed and Execute changes from FALSE to TRUE again, there is no effect on the execution of
the instruction, and the instruction still executes the instruction in accordance with the input variables that have not been exe-
cuted to completion.
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4.4

ECAT WriteParameter

Set the parameters in the EtherCAT slave. Library: Communications

Instruction Name FB/FUN Graphic expression ST expression
ECAT WriteParameter Instance(
NodelD:= parameter,
ECAT WriteParameter_Instance
Execute:= parameter,
ECAT WriteParameter Index:= parameter,
—1 NodelD Done — |Sublndex:= parameter,
Set the parame- — Execute Busy |— |Size:= parameter,
ECAT WritePa- ) -
ameter ters in the Ether- FB — Index Active f— Value:= parameter,
CAT slave Done=> parameter,
— Sublindex Error |—
Busy=> parameter,
— Size ErrorlD p— L
Active=> parameter,
— Value Error=> parameter,
ErrorlD=> parameter
);
4 Input variable
Name Meaning Data type Valid range Default value Description
Specify the address of the EtherCAT slave
Refer to communi-
Slave EtherCAT For example, the address of the 1st slave station is
NodelD UINT cation instruction  [Required field o
address o 1001, the address of the 2nd slave station is 1002, and
specifications
SO on.
Execute when the rising edge of this parameter is
Execute Effective BOOL TRUE / FALSE FALSE
detected
Index of the
Index UINT 0~65535 0 Set the index of the parameter to be set
parameters
Subindex of
Sublndex USINT 0~255 0 Set the sub-index of the parameter to be set.
parameters °
m
Set the type of parameter to be set. =
D)
Data type of 1: Byte (1 byte) =
Size P USINT 1~4 Required field Y y g
parameters 2. Word (2 bytes) 3
4. DWord (4 bytes) 8
Value Set value UDINT 0 ~ 4294967295 0 Set value g
S,
€ Output variable §
=
Name Meaning Data type Valid range Description =]
Done Completed BOOL TRUE / FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Instruction in
Active BOOL TRUE / FALSE TRUE when the instruction is in control
control
Error Error BOOL TRUE / FALSE TRUE when there is an error
ErrorlD Error code WORD 0~65535 Output an error code when an instruction execution exception occurs. *1

*1 Refer to "instruction error code description" for the meaning of the output error code value.

4 Output variable refreshing timing

Name

Whether or not to become TRUE

Whether or not to become FALSE
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When Done is TRUE and Execute changes from TRUE to FALSE
Done TRUE when the instruction is completed When the instruction is executed and the Execute is FALSE, Done
becomes TRUE and after one period, it becomes FALSE

When Done changes from FALSE to TRUE

When Error changes from FALSE to TRUE

When Done changes from FALSE to TRUE

When Error changes from FALSE to TRUE

Busy When the rising edge of Execute is detected

Active The instruction controls the write parameters.

The input variable value of the instruction is not When Execute changes from TRUE to FALSE

e within the allowed range, does not meet the execu- |The Instruction has been executed and the Execute has become FALSE.
rror

tion conditions of the instruction, or encounters an |When an exception is encountered during the execution, the Error

exception during the instruction execution process. |becomes TRUE. After one period, it becomes FALSE.

€ Function description

* Basic function description

This instruction is used to set the parameter values of the EtherCAT slave, which are specified via Index and Subindex. The
Index and Subindex of the slave parameters can be obtained from the slave-related information. The value of the parameter
set is the value of the input variable Value.

This instruction sets the slave's parameters according to the value set in the input variable when Execute changes from
FALSE to TRUE.

When this instruction is executed, the value in the input variable Value is set to the specified slave parameter. The data
type of the input variable Value is UDINT. When the data type of Value and the data type of the slave parameter do not match,
the data type of the Value variable can be converted to the data type of the slave parameter by the data type conversion in-
struction. If the data type of the slave parameter is DINT, users can use the UDINT_TO_DINT instruction to convert the value of
Value to a variable of DINT type; if the data type of the slave parameter is INT, the value of Value can be converted to a variable
of INT type by using the UDINT_TO_INT instruction.

* Instruction completion timing
When the instruction to write the parameter value is sent, the instruction is completed and the Done bit changes from
FALSE to TRUE.

* Re-execute the instruction

When an instruction is executed and Execute changes from FALSE to TRUE again, the instruction can be re-executed.
When the instruction is being executed and Execute changes from FALSE to TRUE again, there is no effect on the execution of
the instruction, and the instruction still executes the instruction in accordance with the input variables that have not been exe-
cuted to completion.

131

m
=+
=y
@
=
>
3
(2]
o
3
3
[
=
(9]
)]
(=g
o
=)



4.5 Example of ECAT parameter reading and writing

e Target demand
Read and write HCFA Y7 series servo drive parameter 16#607D:02 (index: subindex) by ECAT_ReadParameter instr

and ECAT WriteParameter instruction.

* Software configuration
Step 1: Click on "Network settings"’, and then double-click on "EtherCAT", right-click on Master, and click on Add Slave.

File Edit View Project Controller Simulation Tools Help

= B o |
Project
IE Project1 (User: admin) B Master
v Bf Configuration
8% Hardware Settings (M5115)
¥ B Network Setting
& EtherCAT
& ModbusTCP
» % Motion Control
Is Electronic Cam
B5 Track Table
» B Programming

Add Slave Station..

Export ENI..

Watch 1
Name Online Value Prepared Value Data Type

**Click here to enter monito...

[Eeeni] =

Controller: M511S COMS3, 115200, 8 N 2, RTU, Station Nu. User: admin

Step 2: Double-click on the HCFA Y7 servo drive to add a slave. Or select HCFA Y7 servo drive and then click on the "Add"

button in the red box below to add a slave.

Project Controller ~ Simulation  Tools  Help

b |

Project 2 X ol EtherCAT
IE Project1 (User: admin) E Master m‘ Add device

v BY Configuration
B¢ Hardware Settings (M5115) Master: | ¥ M EherCAT Slove
v B Network Setting - » P\ Delta Electronics, Inc.
& EtherCAT M| v ElHrA Co.ud
£ ModbusTCP » ERIHCFA-X3E-DRIVER
) » [l HCFA-XSE-DRIVER
» 3 Motion Control + B HCFA-X68-DRIVER
Fs Electronic Cam v BRI HCFA-Y7-DRIVER
e T [ HCFA Y7 Servo Driver
N » I8 Stepper Drives
> f& Programming » 4 Tnovance Technology
» [1] Leadshine Technology Co.,Ltd.
» [T Maxsine
» B Mitsubishi Eledtric Corporation
» Z= OMRON Corporation
» P Panasonic Corporation, Automotive Industrial Systems Company
» B% Servatronix Mation Control Ltd.
» [ shanghai AMPMOONS' Automation Co.,Ltd
» T shenzhen YAKO Automation Technology Co. L'd
» % Shenzhen Diju Intelligent Technology Co., Ltd.
» [W]] shenzhen Merbeck
» 3 Shenzhen Samkoon Technology Ca., Ltd.
» [ stone
» [8Tai zhou keSheng Technology
» T YOKOKAWA

uonesuNWWod |y

Note: You can add corresponding devices by double clicking on

the device tree ftem. Add Close

If there are multple versions of the same device, only the highest version of the device will be
displayed.
Information
Version: 0.0.0.1
Watch 1 Vendor: Zhegiang Hechuan Technology Co.,Ltd.

Name Qnline Value File: HCFA_Y7_Servo_Driverl.1.23.xml

**Click here to enter monito... Comment:  HCFA Y7 Servo Driver




Step 3: The EtherCAT address of the 1st EtherCAT slave is 1001, the EtherCAT address of the 2nd EtherCAT slave is 1002
and so on.

Project Controller Simulation  Tools Help
o~ X A

Project 0 X | EtherCAT

& Project1 (User: admin) B Master

v Bt Configuration B2 1001 HCFA Y7 Servo Driver
BX Hardware Settings (M5115)

H Self Incremental 1620000 EthercaT Address: [T
¥ B: Network Setting
& EtherCAT Node Name HCFA Y7 Servo Driver

& ModbusTCP
R s
S(EthetlEmn Device Vendor: Zhejiang Hechuan Technology Co. Ltd.
B Track Table
» [ Programming

Setting | Iniialization Command | Service Data Object

Basic Information

Device D Distributed Clock

Vendor Code: 163000116C7 (EEIITT VTSl DC (DC-Synchron,
Product Code: 16#007E0402 Cycle Time
Device 16200000001 Offset Time

Watch 1

Name Online Value Prepared Value  Data Type
**Click here to enter monito...

Controller: M511S COM3, 115200, 8 N 2, RTU, Station Nu.. User: admin

File Edit View Project Controller Simulation Tools Help
E= B | i
Project 0 X EtherCAT | Axis Settings
& Project! (User: admin)
v B Configuration
BX Hardware Settings (M5115)
¥ B Network Setting
& EtherCAT
& ModbusTCP
¥ ¥ Motion Control
# Axis Settings
% Electronic Cam ol Serve T
Bs Track Table
» Iz Programming Ad e At

Add Virtual Servo Axis

Add Encoder Axis

Add Virtual Encoder Axis

UoIEdIUNWIWOI |YDJBY3}T «

Watch 1

Name Online Value Prepared Value  Data Type
**Click here to enter monito...

& watch 1 | =

Step 5: Click on " Link to device " -> Click on " HCFA Y7 servo drive " -> Click on the " OK " button. With this step, a one-to-
one relationship is established between the axis and the EtherCAT slave.




d Input/Output

ed

ch 1

Name

¢ here to enter moni

mation Output

] R Y = 1001 (HCFA Y7 Servo Driver)

o ntrol
# Ais Settings jon Mode and Unit
0y

= Lol re Limit: 0.000 Tunit]

unit]

lution:  FIIT P

10000.000 [unit]

kina Distance Ta1 Radurar Tnit
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Station Nu..

* Instruction configuration

Variable table
Category Name Assigned to Data type Initial value | Comment
VAR ECAT WriteParameter1 ECAT _WriteParameter
VAR ECAT _ReadParameter’ ECAT _ReadParameter
VAR WriteParameter_Execute BOOL
VAR ReadParameter_Execute BOOL

134



VAR WriteParameter_ Done BOOL
VAR ReadParameter Done BOOL
VAR WriteParameter Value UDINT
VAR ReadParameter Value UDINT
VAR WriteParameter_Index UINT 16#607D
VAR WriteParameter_Sublndex UINT 2
VAR ReadParameter _Index USINT 16#607D
VAR ReadParameter Sublndex USINT 2
VAR WriteParameter Size USINT
VAR ReadParameter Size USINT
LD:
1 ECAT_WriteParameter!
ECAT_WriteParameter WritsParameter_Done
‘WriteParameter_Execute 1001 —{NodelD D ( )
i i Busy}—
WriteParameter_Index =—{Index Active =
‘WriteParameter_Subindex —Subindex Errorf—
WriteParameter_Size —{Size ErroriDf|—
WriteParameter_\alue —{Value

2 ECAT_ReadParametert
ECAT_ReadParameter ReadParamster_Done
ReadParameter_Execute 1001 X ( )
i i Busy|—
ReadParameter_Index —{Iindex Active[—
ReadParameter_Subindex —{Subindex Error[—
ErroriDf—
Size [— ReadParameter_Size
Value — ReadParameter_\alue

ST:

1 .
2 ECAT WriteParameterl m
3 (NodeID:=1001 , 5_"
4 Execute:=WriteParameter Execute , D
5 Index:=WriteParameter Index , a
6 SubIndex:=WriteParameter SubIndex , >
7 Size:=WriteParameter Size , —
8 Value:=WriteParameter Value, 8
9 Done=>WriteParameter Done , 3

10 Busy=> , 3

11 Active=> , c

12 Error=> , =2

13 ErrorID=> 8

14 )i (=

15 S

le ECAT ReadParameterl

17 (NodeID:=1001 ,

18 Execute:=ReadParameter Execute ,

19 Index:=ReadParameter Index ,

20 SubIndex:=ReadParameter SubIndex ,

21 Done=>ReadParameter_Done ,

22 Busy=> ,

23 Active=> ,

24 Error=> ,

25 ErrorID=> ,

26 Size=>ReadParameter Size ,

27 Value=>ReadParameter Value

28 ):

29

30

* Program description
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Step 1: Set the value of the input variable NodelD to 1001 to write the parameter for the 1st EtherCAT slave connected to
the master.

Step 2: Set the value of the input variable WriteParameter_Index to 16#607D, the value of the input variable WriteParame-
ter_Sublndex to 2, the value of the input variable WriteParameter_Size to 4, and the value of the input variable WriteParameter_
Value to 2147483647.

Step 3: The input variable WriteParameter_Execute changes from FALSE to TRUE, which triggers the execution of the ECAT_
WriteParameter instruction. WriteParameter_Done bit changes to TRUE, which indicates that the parameter write is completed.

Step 4: Set the value of the input variable ReadParameter_Index to 16#607D and the value of the input variable ReadPar-
ameter Sublindex to 2.

Step 5: After the input variable ReadParameter_Execute changes from FALSE to TRUE, it triggers the execution of the ECAT_
ReadParameter instruction. ReadParameter_Done bit changes to TRUE, which indicates that the parameter reading is complet-
ed. After the reading is completed, the values of ReadParameter_Size and ReadParameter_ Value are 4 and 2147483647 respec-
tively, and the value of ReadParameter_ Value is the value of the parameter that has been read.
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4.6

MC_ ReadParameter

The parameter values of the servo axes are read via SDO (Service Data Object). Library: Communications

Instruction Name FB/FUN Graphic expression ST expression
MC_ReadParameter_Instance(
MC_ReadParameter_Instance .
Axis:= parameter,
MC_ReadParameter Execute:= parameter,
— Axis Done b— |Index:= parameter,
Sublndex:= parameter,
— Execute Busy p—
Done=> parameter,
MC_ReadPar- |Read EtherCAT — Index Active b—
FB Busy=> parameter,
ameter slave parameters )
— SublIndex Error — |Active=> parameter,
ErrorlD b— |Error=> parameter,
size b— ErrorID=> parameter,
Size=> parameter,
Value p—
Value=> parameter
);
@ Input variable
Name Meaning Data type Valid range Default value Description
Refer to communi-
Axis Axis number USINT cation instruction  [Required field Specify the axis number of the control axis
specifications
Execute when the rising edge of this parameter is
Execute Effective BOOL TRUE / FALSE FALSE
detected
Index of the
Index UINT 0~65535 0 Set the index of the parameter to be read
parameters
Subindex of
Sublndex USINT 0~255 0 Set the sub-index of the parameter to be read
parameters
4 Output variable
Name Meaning Data type Valid range Description
Done Completed BOOL TRUE / FALSE TRUE when the instruction is completed
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Instruction in
Active BOOL TRUE / FALSE TRUE when the instruction is in control
control
Error Error BOOL TRUE / FALSE TRUE when there is an error
ErrorlD Error code WORD 0~65535 Output an error code when an instruction execution exception occurs. *1
The type of the parameter to be read.
Data type of 1: Byte (1 byte)
Size P USINT Y Y
parameters 2. Word (2 bytes)
4: DWord (4 bytes)
The value of the
Value parameter that UDINT The value of the parameter that has been read.

has been read

*1 Refer to "instruction error code description” for the meaning of the output error code value.

4 Output variable refreshing timing
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Name Whether or not to become TRUE Whether or not to become FALSE
When Done is TRUE and Execute changes from TRUE to FALSE

Done TRUE when the instruction is completed When the instruction is executed and the Execute is FALSE, Done
becomes TRUE and after one period, it becomes FALSE

When Done changes from FALSE to TRUE

When Error changes from FALSE to TRUE

When Done changes from FALSE to TRUE

When Error changes from FALSE to TRUE

Busy When the rising edge of Execute is detected

Active The instruction controls the read parameters.

The input variable value of the instruction is not When Execute changes from TRUE to FALSE

e within the allowed range, does not meet the execu- | The Instruction has been executed and the Execute has become FALSE.
rror

tion conditions of the instruction, or encounters an |When an exception is encountered during the execution, the Error

exception during the instruction execution process. |becomes TRUE. After one period, it becomes FALSE.

€ Function description

* Basic function description
This instruction is used to read the parameter value of the specified servo axis, the parameter to be read is specified by In-
dex and Sublindex. The Index and Subindex of the slave parameters can be obtained from the slave-related information.

This instruction reads the slave's parameters according to the value set by the input variable when Execute changes from
FALSE to TRUE.

When this instruction is executed, the value of the specified slave parameter is read into the output variable Value. The
data type of the output variable Value is UDINT. When the data type of Value and the data type of the read slave parameter do
not match, the data type of the Value variable can be converted to the data type of the slave parameter by the data type con-
version instruction. If the data type of the read slave parameter is DINT, the value of Value can be converted to the variable of
DINT type by UDINT_TO_DINT instruction; if the data type of the read slave parameter is INT, the value of Value can be convert-
ed to the variable of INT type by UDINT_TO_INT instruction.

* Instruction completion timing
When the value of the slave's parameter is read, the instruction is completed and the Done bit changes from FALSE to
TRUE.

¢ Re-execute the instruction

When an instruction is executed and Execute changes from FALSE to TRUE again, the instruction can be re-executed.
When the instruction is being executed and Execute changes from FALSE to TRUE again, there is no effect on the execution of
the instruction, and the instruction still executes the instruction in accordance with the input variables that have not been exe-
cuted to completion.
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4.7

MC_ WriteParameter

Set the parameter values of the servo axes via SDO (Service Data Object). Library: Communications

Instruction Name FB/FUN Graphic expression ST expression
MC_WriteParameter_Instance(
) Axis:= parameter,
MC_WriteParameter_Instance
Execute:= parameter,
MC_WriteParameter Index:= parameter,
| Axis Done ™= |5ybindex:= parameter,
Set the parame- — Execute Busy [— |Size:= parameter,
MC_WritePa- ) -
meter ters in the Ether- FB — Index Active |— |Value:= parameter,
CAT slave Done=> parameter,
—1 SublIndex Error [—
Busy=> parameter,
—1 Sz ErrorlD ™= | Active=> parameter,
—1 Value Error=> parameter,
ErrorlD=> parameter
);
4 Input variable
Name Meaning Data type Valid range Default value Description
Refer to communi-
Axis Axis number USINT cation instruction  [Required field Specify the axis number of the control axis
specifications
Execute when the rising edge of this parameter is
Execute Effective BOOL TRUE / FALSE FALSE
detected
Index of the
Index UINT 0~65535 0 Set the index of the parameter to be set
parameters
Subindex of
Sublndex USINT 0~255 0 Set the sub-index of the parameter to be set.
parameters
Set the type of parameter to be set. °
m
Data type of 1: Byte (1 byte) fnd
Size P USINT Inty Required field Y y 4
parameters 2. Word (2 bytes) o
4: DWord (4 bytes) :E|
Value Set value UDINT 0 ~ 4294967295 0 Set value g
. 3
€ Output variable 5
=
Name Meaning Data type Valid range Description =
o
Done Completed BOOL TRUE / FALSE TRUE when the instruction is completed =)
Busy Executing BOOL TRUE / FALSE TRUE when the instruction is being executed normally
Instruction in
Active BOOL TRUE / FALSE TRUE when the instruction is in control
control
Error Error BOOL TRUE / FALSE TRUE when there is an error
ErrorlD Error code WORD 0~65535 Output an error code when an instruction execution exception occurs. *1

*1 Refer to "instruction error code description" for the meaning of the output error code value.

4 Output variable refreshing timing

Name

Whether or not to become TRUE

Whether or not to become FALSE
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When Done is TRUE and Execute changes from TRUE to FALSE
Done TRUE when the instruction is completed When the instruction is executed and the Execute is FALSE, Done
becomes TRUE and after one period, it becomes FALSE

When Done changes from FALSE to TRUE

When Error changes from FALSE to TRUE

When Done changes from FALSE to TRUE

When Error changes from FALSE to TRUE

Busy When the rising edge of Execute is detected

Active The instruction controls the write parameters.

The input variable value of the instruction is not When Execute changes from TRUE to FALSE

e within the allowed range, does not meet the execu- |The Instruction has been executed and the Execute has become FALSE.
rror

tion conditions of the instruction, or encounters an |When an exception is encountered during the execution, the Error

exception during the instruction execution process. |becomes TRUE. After one period, it becomes FALSE.

€ Function description

* Basic function description

This instruction is used to set the parameter value of the specified servo axis. The parameters of the slave are specified by
Index and Sublindex. The Index and Sublndex of the slave parameters can be obtained from the slave-related information. The
value of the parameter set is the value of the input variable Value.

This instruction sets the slave's parameters according to the value set by the input variable when Execute changes from
FALSE to TRUE.

When this instruction is executed, the value in the input variable Value is set to the specified slave parameter. The data
type of the input variable Value is UDINT. When the data type of Value and the data type of the slave parameter do not match,
the data type of the Value variable can be converted to the data type of the slave parameter by the data type conversion in-
struction. If the data type of the slave parameter is DINT, users can use the UDINT_TO_DINT instruction to convert the value of
Value to a variable of DINT type; if the data type of the slave parameter is INT, the value of Value can be converted to a variable
of INT type by using the UDINT_TO_INT instruction.

* Instruction completion timing
When the instruction to write the parameter value is sent, the instruction is completed and the Done bit changes from
FALSE to TRUE.

* Re-execute the instruction

When an instruction is executed and Execute changes from FALSE to TRUE again, the instruction can be re-executed.
When the instruction is being executed and Execute changes from FALSE to TRUE again, there is no effect on the execution of
the instruction, and the instruction still executes the instruction in accordance with the input variables that have not been exe-
cuted to completion.
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4.8 Example of MC parameter reading and writing

e Target demand
The HCFA Y7 series servo drive parameter 16#607D:02 (index: subindex) is read and written by the MC_ ReadParameter

instruction and MC_ WriteParameter instruction.

* Software configuration
Step 1: Click on "Network settings"’, and then double-click on "EtherCAT", right-click on Master, and click on Add Slave.

File Edit View Project Controller Simulation Tools Help
E= & i i » B &
Project
IE Project1 (User: admin) E Master =
v 8% Configuration
BX Hardware Settings (M5175)
¥ B Network Setting
& EtherCAT
& ModbusTCP
» ¥ Motion Control
Fs Electronic Cam
B Track Table
» B Programming

Add Slave Station...

Watch 1
Name Online Value Prepared Value  Data Type

**Click here to enter monito...

=t =

Controller: M511S. COM3, 115200, & N 2, RTU, Station Nu... User: admin

Step 2: Double-click on the HCFA Y7 servo drive to add a slave. Or select HCFA Y7 servo drive and then click on the
"Add" button in the red box below to add a slave.

Project Controller Simulation  Tools  Help

|

® X |, EtherCAT
T Project1 (User: admin) B Master m‘ Add device

v B Configuration
BX Hardware Settings (M5115) Master: | ¥ TEt"E.;MT Slave
A

v B Network Settin :
. Synchro » A pelta Electronics, Inc.

o EtherCAT v Bl HCFA Co.,Ltd
& ModbusTCP » (BB HCFA-X3E-DRIVER
X » (BB HCFA-XSE-DRIVER
» # Mation Control » [ HCFA-X6B-DRIVER
v [l HCFA-Y7-DRIVER
B Track Table I;HCFADY7 Servo Driver
epper Drives

Fs Electronic Cam

uonesuNWWod |y

> B Programming » i Iovance Technology
» [] Leadshine Technology Co.,Ltd.
» [{7] Maxsine
» 8 Mitsubishi Electric Corporation
» &% OMRON Corporation
» P Panasonic Corporation, Automotive Industrial Systems Company
» B% servotronix Motion Control Ltd.
» [P Shanghai AMPMOONS' Automation Co. Ltd
» 3 Shenzhen YAKO Automation Technology Co.Lid
» % Shenzhen Diju Intelligent Technology Co., Ltd.
» [¥] Shenzhen Merbeck
J Shenzhen Samkoon Technology Co., Ltd.

tone

ai Zhou KeSheng Technology
» B YOKOKAWA

Note: You can add corresponding devices by double clicking on
the device tree item.

Add Close

; I there are multiple versions of the same device, only the highest version of the device will be
displayed.
Information
Version: 0.0.0.1
Watch 1 Vendor Zhejiang Hechuan Technology Co. Lid.
Name Online Value File HCFA_Y7_Servo_Driveri.1.23.xml

**Click here to enter monito... Comment: HCFA Y7 Servo Driver

Watch 1




Step 3: Double-click on Axis settings - right-click on the middle blank space - click on Add servo axis

Edit P t  Controller

Add Virtual Encode

h1
Name Online Value

**Click here to enter mon

Step 4: Click on " Link to device " -> Click on " HCFA Y7 servo drive " -> Click on the " OK " button. With this step, a one-to-
one relationship is established between the axis and the EtherCAT slave.

ct Controller ulation  Tools  Help

B X F Tt Axis Settings

©of 1 Servo Axis1

nd Input/Output

Node 4 jated A:
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Cancel
atch 1

Name

k here to enter monit

Step 5: Set the axis number at the red box in the figure below.

142



Project Controller  Simulation  Tools Help

d Input/Output
(GG RGNV EVTS 1001 (HCFA Y7 Servo Driver)

Ball Screw B (1] Number of e 10000
10000.000 el

T41 Reducer nnit Gneed

Online Value

= Watch 1 | 2

* Instruction configuration
Variable table

Category Name Assigned to Data type Initial value | Comment

VAR MC_WriteParameter1 MC_WriteParameter

VAR MC_ReadParameter' MC_ReadParameter

VAR WriteParameter_Execute BOOL

VAR ReadParameter_Execute BOOL

VAR WriteParameter_Done BOOL

VAR ReadParameter Done BOOL .
VAR WriteParameter Value UDINT =
VAR ReadParameter Value UDINT %
VAR WriteParameter_Index UINT 16#607D :EI
VAR WriteParameter_Sublndex UINT 2 8
VAR ReadParameter _Index USINT 16#607D g
VAR ReadParameter_Sublndex USINT 2 5
VAR WriteParameter Size USINT g'_
VAR ReadParameter_Size USINT g

LD:
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1 MC_WriteParameter]
WC_WriteParameter LrtErEREL L
\WriteParameter_Execute 1 D { )
[} i
WriteParameter_index —{Index Active[—
WiriteParameter_Sublndex —{Subindex Error|—
ViriteParameter_Size — Size ErroriD[—
WriteParamster_Value —{Valus
2 1IC_ReadParameter]
WC_ReadParameter ReadParamster_Donz
ReadParamster_Executs 1—tdis DX { )
|} suer|—
ReadParameter _index —{index Active[—
ReadParameter_Subindex — Sublndex Error|—
ErroriD—
Size[— ReadParameter_Size
Valus[— ReadParameter_Value

ST:

1 MC WriteParametel (Axis:=1 ,

2 Execute:=WriteParameter Execute ,
3 Index:=WriteParameter Index ,

4 SubIndex:=WriteParameter SubIndex ,
5 Size:=WriteParameter Size ,

6 Value:=WriteParameter Value ,

7 Done=>WriteParameter Done ,

8 Busy=> ,

9 Active=> ,
10 Error=> ,
11 ErrorID=>
12 ) g
13
14 MC ReadParameterl (Axis:=1 ,
L5 Execute:=ReadParameter Execute ,
16 Index:=ReadParameter Index ,
17 SubIndex:=ReadParameter SubIndex ,
18 Done=>ReadParameter Done ,

19 Busy=> ,

20 Active=> ,

21 Error=> ,

22 ErrorID=> ,

23 Size=>ReadParameter_ Size ,

24 Value=>ReadParameter Value

25 ) 3|

* Program description
Step 1: Set the value of the input variable Axis to 1 to write parameter for the axis with the axis number 1.

Step 2: Set the value of the input variable WriteParameter_Index to 16#607D, the value of the input variable WriteParame-
ter_Sublndex to 2, the value of the input variable WriteParameter_Size to 4, and the input variable WriteParameter Value written
to 2147483647.

Step 3: After the input variable WriteParameter_Execute changes from FALSE to TRUE, it triggers the execution of the
WriteParameter instruction. When the WriteParameter_Done bit changes to TRUE, it indicates that parameter writing is com-
pleted.

Step 4: Set the value of the input variable ReadParameter_Index to 16#607D and the value of the input variable ReadPar-
ameter Sublindex to 2.

Step 5: After the input variable ReadParameter_Execute changes from FALSE to TRUE, it triggers the execution of the
ReadParameter instruction. When the ReadParameter_Done bit changes to TRUE, it indicates that the parameter reading is
completed. After the reading is completed, the ReadParameter_Size and the ReadParameter_Size and ReadParameter Value are
4 and 2147483647 respectively, and the value of ReadParameter Value is the value of the parameter that has been read.
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4.9 Communication instruction specifications
Data exchange chan-| Socket number CANopen slave EtherCAT slave
Model name nel number range | range ( Socket- |station number rangestation number range| Axis number range
(Linknum) Num ) (NodelD) (NodelD)
HCM511S-32MT4-D 1~4 1~4 1~16 1001~1008 1~16
HCM501S-16MT4-D Unsupported Unsupported Unsupported 1001~1008 1~16
HCM301-16MT4-D Unsupported Unsupported Unsupported Unsupported 1~16
HCM302-16MT4-D Unsupported Unsupported Unsupported Unsupported 1~16
HCM310-16MT4-D 1~16 1~8 Unsupported Unsupported 1~16
HCM311-16MT4-D 1~16 1~8 Unsupported Unsupported 1~16
HCM312-32MT6-D 1~16 1~8 1~32 Unsupported 1~16
HCM511-32MT4-D 1~16 1~8 1~32 1001~1016 1~64
HCM512-32MT4-D 1~16 1~8 1~32 1001~1032 1~64
HCM513-32MT4-D 1~16 1~8 1~32 1001~1064 1~64
HCM514-32MT4-D 1~16 1~8 1~32 1001~1128 1~128
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apter 5 Related to Modbus and Modbus
TCP communication

5.1 Supported Modbus function codes . . . . SRR 147
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5.1

Supported Modbus function codes

The function codes supported by the Ethernet, RS485, RS232, and USB communication ports of the M-Series control-

ler are shown in the table below:

Whether .
X Maximum
Function . broadcastable . .
Category Description read/write Operable device
code or not
value
(Y/N: Yes/No)
Meaning: Read the value of the bit device.
0x01 The values of the M-Series controller bit devices can all be N 256 %X, %QX
read using the 01 function code
Meaning: Read the value of the input bit device.
Bit device ) ) )
0x02 The values of the M-Series controller bit devices can allbe N 256 %IX,%QX
read using the 02 function code
0x05 Write the value of a single bit device Y 1 %QX
OxOF Write the value of multiple bit devices 256 %QX
0x03 Reads the value of a single device or multiple word devices 100 %MW, %QW, %W
Meaning: Reads the value of a single or multiple input word
devices
0x04 N 100 %MW, %QW,%IW
The values of all M-Series controller word devices can be
Word device read using the 04 function code
0x06 Write the value of a single word device 1 %MW, %QW
0x10 Write values of multiple word devices 100 %MW, %QW
Read or write the value of a single device or multiple word %MW, %QW,
0x17 100

devices

% IW (read-only)
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5.2 Modbus exception response codes

The exception response codes supported by the Ethernet, RS485, RS232, and USB communication ports of the M-Series
controller are shown in the table below:

Exception
response Meaning Handling measure
code
The slave does not support the function codes specified by ) )
1 Specify the function codes supported by the slave
the master
The slave does not support the Modbus address specified by )
2 h . Specify the Modbus address supported by the slave
e master

When the controller is a slave, the maximum length that can

be read or written at one time is 100 WORDs when operating

a word (WORD) device, and the maximum length that can be

3 Read or write the specified data length is out of range read or written at one time is 256 bits when operating a bit (bit)
device.

If the above specifications are exceeded, the controller replies

with the exception response code.

Make sure the baud rate and communication format of master
and slave are the same

7 Master and slave calculate different check digits Check the bus attachment for interference source

Check whether the bus is shielded

Check whether both master and slave are grounded
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5.3 List of Modbus addresses for the device

The following table shows the Modbus addresses supported by M series controllers, which can be accessed through Eth-
ernet, RS232, and RS485 communication, or through the corresponding function codes, including 03, 04, 06, 16#10, 16#17, 01,
02, 05, 16#0F. If the user needs the HMI to read or write the bit device of the controller, the bit device of the output device can
be used as the intermediate bit device, e.g., %QX50.0~%QX127.7 can be used as the intermediate bit device, and the output
device that does not have a controlling output channel can be used as the intermediate bit device.

Name Type Number Address Property
%IX0.0~%1X0.7 6000 ~ 6007 Read-only
%IX1.0~%IX1.7 6008 ~ 600F Read-only
Bit device
I Input device) | Read-only
%IX127.0~%IX127.7 63F8 ~ 63FF Read-only
Word device %IWO0~%IW63 8000 ~ 803F Read-only
%QX0.0~%QX0.7 A000 ~ A007 Read/Write
%QX1.0~%QX1.7 A008 ~ AOOF Read/Write
Bit device
Q (Output device) | Read/Write
%QX127.0~%QX127.7 A3F8 ~ A3FF Read/Write
Word device %QWO~%QW63 A000 ~ AO3F Read/Write
M (Middle device) Word device %MWO~%MW32767 0000 ~ 7FFF Read/Write

Note: The %MWO0~%MW999 addresses are defaulted to power outage persistency without binding variables.
The conversion of the MODBUS address for the bit devices related to QX or IX is done as follows.

For QXA.B, the conversion rule is A*8 + B converted to Hexadecimal +0xA000.

If the Modbus address corresponding to %QX50.1 is 0xA191, the calculation method is 50*8+1=401=0x191
0x191+0xA000=0xA191
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6.1  ASCIl mode message structure

The basic format of a Modbus protocol frame message in RTU mode is shown in the table below.

. Slave station . Device first .
Starting character Function code Data LRC Checksum | Ending character
number address
1 character 2 characters 2 characters 4 characters n characters 2 characters 2 characters

Data structure of a frame of data

Content Description

Starting character |The starting character is a colon " : ", and the corresponding ASCII code is T6#3A.

Slave station ) ) )
b Specify the station number of the slave station to be accessed. Range: 1~255 (16#1~26#FF)
number

Function code Specify read, write, or read/write to the slave. Supported function codes: 03, 04, 06, 16#10, 16#17, 01, 02, 05, 16#0F .

Device first address|Specify the first address of the device to read or write to the slave.

Data Specify the data associated with reading, writing, or reading and writing to the slave.

LRC Check Start from "slave station number” to the last byte of "data”, and calculate LRC checksum according to LRC checksum rule,

ecksum
please refer to other books for LRC checksum calculation method.
Ending character 1 (CR) = 16#0D

Ending character 0 (LF) = 16#0A

Ending character
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The correspondence between characters and ASCII codes is shown in the table below:

Character “0” “1” 2" ‘3" ‘4" ‘5" ‘6 ‘7
ASCIl code | 16#30 16#31 16#32 16#33 16#34 16#35 16#36 16#37
Character ‘8" “9” N ‘B” ‘c” ‘D’ ‘E” ‘F”
ASCIl code | 16#38 16#39 16#41 16#42 16#43 16#44 16#45 16#46

€ Function codes and data
The format of the data depends on the function code. For example, when reading data from two consecutive addresses of

the controller with 16#1000 as the starting address, the communication station number of the controller is 1. The Modbus ad-
dress corresponding to the controller %MW4096 unit is 16#1000. The meaning of bus data is explained below:

Master — Slave: 3A 30 31 30 33 31 30 30 30 30 30 30 32 45 41 0D OA
Slave = Master: 3A 30 31 30 33 30 34 30 30 30 31 30 30 30 32 46 35 0D 0A
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* Request information:

Content Character | ASCIl code
Starting character 3A
Communication station ‘07 30
number: 01 “17 31
“0” 30
Function code: 03
“3” 33
“17 31
Starting device address: ‘07 30
16#1000 ‘0" 30
“0” 30
‘0" 30
“0” 30
Number of data (word): 2 —
‘0 30
“27 32
‘E” 45
LRC Check digit: T6#EA
N 41
Ending character 1 CR 0D
Ending character O LF 0A

* Response information:

Content Character | ASCIl code

Starting character 3A
Communication station ‘0" 30
number: 01 “1” 31

‘0" 30
Function code: 03

‘37 33

‘0" 30
Number of data (Byte): —

4 34

‘0" 30

‘0" 30
Value of address 16#1000

‘0" 30

“17 31

‘0" 30

‘0" 30
Value of address 16#1001 —

0 30

2" 32

‘F” 46
LRC Check digit: 16#F5 -

‘5’ 35
Ending character 1 CR 0D
Ending character 0 LF 0A
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6.2

RTU mode message structure

The basic format of a frame of Modbus protocol message in RTU mode is shown in the table below.

Starting character

Slave station
number

Function code

Device first
address

Data

LRC Checksum

Ending character

1 character

2 characters

2 characters

4 characters

n characters

2 characters

2 characters

Content

Description

Starting

Keep the bus no data for = 10ms.

Slave station number

Specify the station number of the slave station to be accessed. Range: 1~255 (16#1~26#FF) .

Function code

16#0F .

Specify read, write, or read/write to the slave. Supported function codes:03, 04, 06, 16#10, 16#17, 01, 02, 05,

Device first address

Specify the first address of the device to read or write to the slave.

Data Specify the data associated with reading, writing, or reading and writing to the slave.

Start from "slave station number” to the last byte of "data’, and calculate CRC checksum according to CRC check-
CRC Checksum )

sum rule, please refer to other books for CRC checksum calculation method.
Ending Keep the bus no data for = 10ms.

€ Function codes and data
The format of the data depends on the function code. For example, when read the data of 2 consecutive addresses with

16#2000 as the starting address of the controller, the communication station number of the controller is 1. The Modbus ad-
dress corresponding to the controller %MW=8192 device is 16#2000. The meaning of bus data is explained below:

Master — Slave: 01 03 20 00 00 02 CF CB

Slave — Master: 01 03 04 00 01 00 02 2A 32

* Request information:

High 8 bits | Low 8 bits
. . of the first | of the first | High 8 bits | Low 8 bits | CRC check- | CRC check-
. Slave station| Function . . . .
Starting address of | address of |word device |word device| sum high 8 |sum lower 8/ Ending
number code . .
the word | the word number number bits bits
device device
ByteO Bytel Byte2 Byte3 Byte4 Byteb Byteb Byte7
Keep the bus ]
No input data
no data for = 01 03 20 00 00 02 CF CB
= 10ms
10ms
* Response information:
High 8 bits | Low 8 bits
. . of the first | of the first | High 8 bits | Low 8 bits | CRC check- | CRC check-
. Slave station| Function . . . .
Starting address of | address of |word device|word device| sum high 8 |sum lower 8 Ending
number code . .
the word | the word number number bits bits
device device
Byte0 Bytel Byte? Byte3 Byte4 Byteb Byteb Byte7
Keep the bus i
No input data
no data for = 01 03 20 00 00 02 CF CB
> 10ms
10ms
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6.3

An introduction to Modbus function codes

€ Function code: 03, Read the value of a single register or multiple word device registers

* Request information data structure:

High 8 bits | Low 8 bits
S| - of the first | of the first | High 8 bits | Low 8 bits | CRC check- | CRC check-
ave station
Data meaning b Function code| address of | address of | word device | word device | sum high 8 | sum lower 8
number
the word the word number number bits bits
device device
Data order Byte0 Bytel Byte2 Byte3 Byte4 Byteb Byteb Byte7
Note: The unit of the register number is Word.
* Response information data structure:
CRC
Slave : CRC
Data . Function |Number of checksum
. station Data value Data value Data value checksum
meaning code data . . lower 8
number high 8 bits .
bits
Data order Byte0 Byte1 Byte2 Byte3 Byted | ... Byte n Byte n+1 Byte n+2 | Byte n+3

Note: The unit of the data number is Byte.

* Exception response information data structure:

. . 16#80+Function | Exception response | CRC checksum high |[CRC checksum lower
Data meaning  |Slave station number : .
code code 8 bits 8 bits
Data order Byte0 Byte1l Byte2 Byte3 Byte4

Notes: The exception response code is described in the section "Modbus and Modbus TCP Communication".

Example:

Read the contents of controller 16#A000, 16#A001 address by 03 function code, 16#A000, 16#A001 is the Modbus ad-
dress of %QWO0 and %QW1 inside the controller. Assume the value of QWO is 16#1234, and the value of %QW1 is 16#5678.

* Request information:

High 8 bits | Low 8 bits
5| - of the first | of the first | High 8 bits | Low 8 bits | CRC check- | CRC check-
ave station
Data meaning b Function code| address of | address of | word device | word device | sum high 8 | sum lower 8
number
the word the word number number bits bits
device device
Data order Byte0 Bytel Byte2 Byte3 Byte4 Byteb Byteb Byte7
Hexadecimal
01 03 AO 00 00 02 E6 0B
number
e Response information:
. . CRC check- | CRC check-
Data mean- Slave station| Function | Number of .
. Data value Data value sum high 8 |sum lower 8
ing number code data . .
bits bits
Data order Byte0 Bytel Byte2 Byte3 Byte4 Byteb Byteb Byte 9 Byte 10
Hexadecimal
01 03 04 12 34 56 78 81 07
number
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€ Function code: 04, Read the value of a single register or multiple word device registers

* Request information data structure:

High 8 bits | Low 8 bits
g tati of the first | of the first | High 8 bits | Low 8 bits | CRC check- | CRC check-
ave station
Data meaning b Function code| address of | address of | word device | word device | sum high 8 | sum lower 8
number
the word the word number number bits bits .
device device §
Data order Byte0 Bytel Byte2 Byte3 Byte4 Byteb Byteb Byte7 %
C
Note: The unit of the register number is Word. (U;
o
3
* Response information data structure: 2
>
CRC 2
Slave . CRC o+
Data . Function |Number of checksum )
. station Data value Data value Data value checksum -]
meaning code data . . lower 8 o°
number high 8 bits . 3
bits &
Data order Byte0 Byte1 Byte2 Byte3 Byted | ... Byte n Byte n+1 Byte n+2 | Byte n+3 3
o
Note: The unit of the data number is Byte. o
3.
e Exception response information data structure: 2
o
. . 16#80+Function | Exception response | CRC checksum high |CRC checksum lower -
Data meaning  (Slave station number : .
code code 8 bits 8 bits
Data order Byte0 Bytel Byte? Byte3 Byte4

Notes: The exception response code is described in the section "Modbus and Modbus TCP Communication”.

Example:

Read the contents of controller 16#8000 and 16#8001 addresses by 04 function code, 16#8000 and 16#8001 are the
Modbus addresses of %IW0 and %IW1 inside the controller. Assume that the value of %IWO0 is 16#1234 and the value of %IW1

is 16#5678.

* Request information:

High 8 bits | Low 8 bits
S| tati of the first | of the first | High 8 bits | Low 8 bits | CRC check- | CRC check-
ave station
Data meaning b Function code| address of | address of | word device | word device | sum high 8 | sum lower 8
number
the word the word number number bits bits
device device
Data order Byte0 Bytel Byte2 Byte3 Byte4 Byteb Byteb Byte7
Hexadecimal
01 04 80 00 00 02 58 0B
number
e Response information:
. . CRC check- | CRC check-
Data mean- Slave station| Function | Number of .
. Data value Data value sum high 8 |sum lower 8
ing number code data . .
bits bits
Data order ByteO Bytel Byte2 Byte3 Byte4 Byteb Byte6 Byte 9 Byte 10
Hexadecimal
01 04 04 12 34 56 78 80 BO
number
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@ Function code: 06, Write the value of a single word device register

* Request information data structure:

Data order ByteO Bytel Byte2 Byte3 Byte4 Byteb Byte6 Byte7

* Response information data structure:

Data order ByteO Bytel Byte2 Byte3 Byte4 Byteb Byte6 Byte7

* Exception response information data structure:
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Data order Byte0 Bytel Byte2 Byte3 Byte4

Notes: The exception response code is described in the section "Modbus and Modbus TCP Communication”.

Example:

The value 16#1234 is written into the controller 16#A000 address by the 06 function code.

* Request information:

Data order ByteO Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
Hexadecimal
01 06 AO 00 12 34 A6 BD
number

* Response information:

Data order ByteO Byte1 Byte2 Byte3 Byte4 Byteb Byteb Byte7
Hexadecimal
01 06 A0 00 12 34 Ab BD
number

€ Function code: 0x10, Write the value of multiple word device registers
* Request information data structure:
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Data
q ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byteb Byteb Byte7 | Byte8 | ... Byte n |Byte n+1|Byte n+2|Byte n+3
order

* Response information data structure:

Data order ByteO Bytel Byte2 Byte3 Byte4 Byteb Byteé Byte7 Byte7

* Exception response information data structure:
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Data order Byte0 Bytel Byte2 Byte3 Byte4

Notes: The exception response code is described in the section "Modbus and Modbus TCP Communication".

Example:

The 16#10 function code writes 16#1234 and 16#5678 to the controller's 16#A000 and 16#A001 addresses, and 16#A000
and 16#A001 are the Modbus addresses of %QWO0 and %QW1 within the controller.

* Request information:

Data order |ByteO| Bytel Byte2 Byte3 | Byte4 | Byteb Byteb Byte7 Byte8 Byte 9 | Byte 10 | Byte 11 | Byte 12

Hexadecimal

01 10 A0 00 00 02 04 12 34 56 78 70 9C

number

* Response information:

Data order Byte0 Byte1 Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
Hexadecimal
01 10 A0 00 00 02 63 c8
number
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€ Function code: 0x17, Read and write the value of a single word device or multiple word
devices

* Request information data structure:

First
First ad- Number . .
Slave . Number of|address . ) Write Write CRC
. Function | dress of Number of write | of write .
station read data | of the Write data value | data data | Check- .
code |the read ) data (Word) data
number . (Word) | write value value sum Z
device . (Byte) o
device o
2
Byte n S
1Byte 1Byte 2Byte 2Byte 2Byte 2Byte 1Byte 2Byte | ... 2Byte 2Byte | Byte n+1 | Byte n+3 3
Byte n+2 g
c
. . 3.
* Response information data structure: 3]
o
Slave station . Number of read S
Function code Read data value | Read data value | Read data value | CRC Checksum

number data T
1Byte 1Byte 1Byte 2Byte | 2Byte 2Byte g*
8
 Exception response information data structure: e
[72]
Slave station number 16#80+Function code Exception response code CRC Checksum Q
1Byte 1Byte 1Byte 2Byte '8
o
>

Notes: The exception response code is described in the section "Modbus and Modbus TCP Communication”.

Example:

Write 16#1234 and 16#0064 to the controller 16#0000 and 16#0001 addresses by 16#17 function code, 16#0000 and
16#0001 are the Modbus address of %sMWO0 and %MW1 inside the controller, and read the value of 16#8000 and 16#8001 ad-
dresses from the slave. 16#8000 and 16#8001 are the Modbus address of %IWO0 and %IW1 inside the slave controller. 8001 are
the Modbus addresses of %IWO0 and %IW1 inside the slave controller.

* Request information:

. . First address) Number of | First ad- | Number of | Number of . .
Slave station| Function . . Write data | Write data |CRC Check-
of theread | read data |dress of the| write data | write data
number code . . . value value sum
device (Word) |write device| (Word) (Byte)
1Byte 1Byte 2Byte 2Byte 2Byte 2Byte 1Byte 2Byte 2Byte 2Byte
0x01 0x17 0x8000 0x0002 0x0000 0x0002 0x04 0x000C 0x0064 0x7DDC
* Response information:
Slave station number|  Function code  |Number of read data| Read data value Read data value CRC Checksum
1Byte 1Byte 1Byte 2Byte 2Byte 2Byte
0x01 0x17 0x04 0x0000 0x0000 0XF927
€ Function code: 01, Read bit device register value
e Request information data structure:
. . . . CRC check- | CRC check-
.| Slave station . High 8 bits of | Low 8 bits of . . .
Data meaning Function code . . Number of bit device sum high 8 | sum lower 8
number the first the first . .
bits bits
Data order Byte0 Bytel Byte2 Byte3 Byte4 Byteb Byteb Byte7

Note: The unit of the number of data is Bit.
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* Response information data structure:

. . . . . . . CRC check- | CRC check-
.| Slave station . Number of | Bit device Bit device Bit device .
Data meaning Function code sum high 8 | sum lower 8
number data (Byte) value value value . .
bits bits
Data order Byte0 Bytel Byte2 Byte3 Byte4 Byteb Byteb Byte7

Notes: The value of the data numbers (Byte2) in the response message is decided by the value of bit device numbers (Byte4 and
Byte5) in the response information. If the number of bit devices read in the request information is m and the quotient of m divided by
8 is n, the value of the number of bit devices (Byte4 and Byte5) in the response information is n if it is integrable; on the contrary, the
value of the number of bit devices (Byte4 and Byteb) in the response information will be n + 1, please refer to the following example
for details.

* Exception response information data structure:

. . 16#80+Function | Exception response | CRC checksum high |CRC checksum lower
Data meaning  |Slave station number . .
code code 8 bits 8 bits
Data order Byte0 Byte1l Byte2 Byte3 Byte4

Notes: The exception response code is described in the section "Modbus and Modbus TCP Communication".

Example:

Read the status value of controller %QX0.0~%QX1.6 by 01 function code, the address of %QX0.0 is 16#A000. Assume
%QX0.7~%QX0.0= 1000 0001, %QX1.6~%QX1.0=101 0001.
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* Request information:

. . . . CRC check- | CRC check-
.| Slave station . High 8 bits of | Low 8 bits of . . .
Data meaning Function code . . Number of bit device sum high 8 | sum lower 8
number the first the first ) .
bits bits
Data order Byte0 Bytel Byte2 Byte3 Byte4 Byteb Byteb Byte7
Hexadecimal
01 01 AO 00 00 OF 5E OE
number
* Response information:
. Slave station . Number of data| Bit device | Bit device | CRC checksum CRC checksum
Data meaning Function code . . .
number (Byte) value value high 8 bits lower 8 bits
Data order Byte0 Bytel Byte2 Byte3 Byte4 Byteb Byteb
Hexadecimal
01 01 02 81 51 18 50
number
€ Function code: 02, Read bit device register value
* Request information data structure:
. . . . CRC check- | CRC check-
.| Slave station . High 8 bits of | Low 8 bits of . . .
Data meaning Function code . . Number of bit device sum high 8 | sum lower 8
number the first the first . .
bits bits
Data order Byte0 Bytel Byte2 Byte3 Byte4 Byteb Byteb Byte7
* Response information data structure:
. . . . . . . CRC check- | CRC check-
.| Slave station . Number of | Bit device Bit device Bit device .
Data meaning Function code sum high 8 | sum lower 8
number data (Byte) value value value . )
bits bits
Data order Byte0 Bytel Byte? Byte3 Byte4 Byteb Byteb Byte7

Notes: The value of the data numbers (Byte2) in the response message is decided by the value of bit device numbers (Byte4 and
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Byte5) in the response information. If the number of bit devices read in the request information is m and the quotient of m divided by
8 is n, the value of the number of bit devices (Byte4 and Byte5) in the response information is n if it is integrable; on the contrary, the
value of the number of bit devices (Byte4 and Byteb5) in the response information will be n + 1, please refer to the following example
for details.

* Exception response information data structure:

. . 16#80+Function | Exception response | CRC checksum high |CRC checksum lower
Data meaning Slave station number . .
code code 8 bits 8 bits
Data order Byte0 Byte1l Byte2 Byte3 Byte4

Notes: The exception response code is described in the section "Modbus and Modbus TCP Communication".

Example:

Read the status value of controller %IX0.0~%IX1.6 by 02 function code, the address of %IX0.0 is 16#6000. Assume %IX-
0.7~%1X0.0= 1000 0001, %IX1.6~%IX1.0=101 0001.

e Request information:
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. . . . CRC check- | CRC check-
.| Slave station . High 8 bits of | Low 8 bits of . . .
Data meaning Function code . . Number of bit device sum high 8 | sum lower 8
number the first the first ) )
bits bits
Data order Byte0 Bytel Byte2 Byte3 Byte4 Byteb Byteb Byte7
Hexadecimal
01 02 60 00 00 OF 26 OE
number
* Response information:
. Slave station . Number of data| Bit device | Bit device | CRC checksum CRC checksum
Data meaning Function code . . .
number (Byte) value value high 8 bits lower 8 bits
Data order Byte0 Bytel Byte2 Byte3 Byte4 Byteb Byteb
Hexadecimal
01 02 02 81 51 18 14
number
€ Function code: 05, Set the value of a single bit device register
* Request information data structure:
. . . . CRC check- | CRC check-
.| Slave station . High 8 bits of | Low 8 bits of . . .
Data meaning Function code . . Bit device value sum high 8 | sum lower 8
number the first the first . .
bits bits
Data order Byte0 Bytel Byte? Byte3 Byte4 Byteb Byteb Byte7

Notes: A bit device value of 0 indicates that FALSE is written to the bit device, and a bit device value of 16#FF00 indicates that TRUE
is written to the bit device.

» Response information data structure:

. . . . CRC check- | CRC check-
.| Slave station . High 8 bits of | Low 8 bits of . . .
Data meaning Function code . . Bit device value sum high 8 | sum lower 8
number the first the first . .
bits bits
Data order Byte0 Bytel Byte2 Byte3 Byte4 Byteb Byteb Byte7

e Exception response information data structure:

. . 16#80+Function | Exception response | CRC checksum high |CRC checksum lower
Data meaning Slave station number . )
code code 8 bits 8 bits
Data order Byte0 Byte1l Byte2 Byte3 Byte4
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Notes: The exception response code is described in the section "Modbus and Modbus TCP Communication”.

Example:

The value of the controller %QXO0.7 is set to TRUE by the 05 function code and the address of %QX0.7 is 16#A007.

* Request information:

. . . . CRC check- | CRC check-
.| Slave station . High 8 bits of | Low 8 bits of . . .
Data meaning Function code . . Bit device value sum high 8 | sum lower 8
number the first the first ) )
bits bits
Data order Byte0 Bytel Byte2 Byte3 Byte4 Byteb Byteb Byte7
Hexadecimal
01 05 A0 07 FF 00 1F FB
number

* Response information:
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. . . . CRC check- | CRC check-
.| Slave station . High 8 bits of | Low 8 bits of . . )
Data meaning Function code . . Bit device value sum high 8 | sum lower 8
number the first the first . .
bits bits
Data order Byte0 Bytel Byte2 Byte3 Byte4 Byteb Byteb Byte7
Hexadecimal
01 05 AO 07 FF 00 1F FB
number
€ Function code: 0xOF, Write the values of multiple bit device registers
* Request information data structure:
CRC
. . . CRC
Slave | Func-| . Low 8 . Number Bit Bit Bit check-
Data . . High 8 bits| Number of bit . . . check-
. station | tion . bits of . . of data | device | device | device . sum
meaning of the first . device (Bit) sum high
number | code the first (Byte) | value value value 8 bit lower 8
its

bits

Data order| ByteO Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 | ... Byten | Byte n+1 | Byte n+2

Notes: The number of Bytes of data in the request information is decided by the number of bit values to be written in the request
information.

* Response information data structure:

. . . . CRC check- | CRC check-
.| Slave station . High 8 bits of | Low 8 bits of . . . .
Data meaning Function code . . Number of bit device (Bit) | sum high 8 | sum lower 8
number the first the first ) .
bits bits
Data order Byte0 Bytel Byte2 Byte3 Byte4 Byteb Byteb Byte7

» Exception response information data structure:

16#80+Function | Exception response | CRC checksum high |CRC checksum lower

Data meaning Slave station number . )
code code 8 bits 8 bits

Data order Byte0 Byte1l Byte2 Byte3 Byte4

Notes: The exception response code is described in the section "Modbus and Modbus TCP Communication”.

Example:

Set the address of controller %QX0.7~%QX0.0=1000 0001, %QX1.7~%QX1.0=1010 0011,%QX0.0 to 16#A000 by OF function
code.

* Request information:
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Data order | Byte0 Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7 Byte9 Byte 10 Byte 11
Hexadecimal
01 OF A0 00 00 10 02 81 A3 62 03
number
* Response information:

Data order ByteO Byte1 Byte2 Byte3 Byte4 Byteb Byteb Byte7

Hexadecimal
01 OF A0 00 00 10 76 07
number
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Modbus TCP is the Modbus message transfer protocol running on TCP/IP. The port number for Modbus TCP is 502. The ba-
sic format of a frame of ModbusTCP protocol message is shown in the table below.

Transaction

Slave station

. » Protocol Identifier| Data length Function code | Device address Data content
identifier number

2Byte 2Byte 2Byte 1Byte 1Byte 2Byte n Byte
Content Description

Transaction identi-

fier

Modbus request/response transaction processing identifier, which can be understood as the sequence number of the

message, generally every time after the communication should add 1 to distinguish between different communication

data messages.

Protocol Identifier

00 00 indicates Modbus protocol.

Data length

The number of bytes starts from the "slave station number" to the last byte of "data’, and the length of data is measured

in bytes.

Slave station

number

Specify the station number of the slave station to be accessed. Range: 1~255 (16#1~26#FF) .

Function code

Specify read, write, or read/write to the slave. Supported function codes: 03, 04, 06, 16#10, 16#17, 01, 02, 05, 16#0F .

Device address

Specify the first address of the device to read or write to the slave.

Data content

Specify the first address of the device to read or write to the slave.
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7.1

An introduction to Modbus function codes

€ Function code: 03, Read the value of a single register or multiple word device registers
* Request information data structure:

Transaction and . . First address of the | Number of data
. . Data length Slave station number|  Function code .
protocol identifier Word device (Word)
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte
* Response information data structure:
Transaction and .
. . Slave station . Number of
protocol identi-| Data length Function code Data value Data value Data value
. number data (Byte)
fier
4Byte 2Byte 1Byte 1Byte 1Byte 2Byte | L 2Byte

» Exception response information data structure:

Transaction and protocol . . .
. . Data length Slave station number 16#80+Function code |Exception response code
identifier
4Byte 2Byte 1Byte 1Byte 1Byte

Notes: The exception response code is described in the section "Modbus and Modbus TCP Communication”.

Example:

Read the contents of the controller 0x1000, 0x1001 address through the 03 function code, and 0x1000, 0x1001 are
the Modbus addresses of the controller internal %MW4096, %MW4097. Assume that the value of %MW4096 is 0x1234, and
%MW4097 value is 0x5678.

* Request information:

Transaction and

First address of the

Number of data

. o Data length Slave station number|  Function code .
protocol identifier Word device (Word)
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte
0x00000000 0x0006 0x01 0x03 0x1000 0x0002
* Response information:
Transaction and Slave station . Number of data
. . Data length Function code Data value Data value
protocol identifier number (Byte)
4Byte 2Byte 1Byte 1Byte 1Byte 2Byte 2Byte
0x00000000 0x0007 0x01 0x03 0x04 0x1234 0x5678

€ Function code: 04, Read the value of a single register or multiple word device registers
* Request information data structure:

Transaction and . . First address of the | Number of data
. . Data length Slave station number|  Function code .
protocol identifier Word device (Word)
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte
* Response information data structure:
Transaction and .
. . Slave station . Number of

protocol identi-| Data length Function code Data value Data value Data value

fier

number

data (Byte)
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4Byte 2Byte 1Byte 1Byte 1Byte 2Byte | 2Byte

» Exception response information data structure:

Transaction and protocol . . .
dentifi Data length Slave station number 16#80+Function code |Exception response code
identifier
4Byte 2Byte 1Byte 1Byte 1Byte

Notes: The exception response code is described in the section "Modbus and Modbus TCP Communication”.

Example:

Read the contents of controller 16#8000 and 16#80071 addresses by 04 function code, 16#8000 and 16#8001 are the
Modbus addresses of %IW0 and %IW1 inside the controller. Assume that the value of %IWO0 is 16#1234 and the value of %IW1
is 16#5678.

* Request information:

Transaction and . . First address of the | Number of data
. o Data length Slave station number|  Function code .
protocol identifier Word device (Word)
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte
0x00000000 0x0006 0x01 0x04 0x8000 0x0002

* Response information:

Transaction and Slave station . Number of data
) . Data length Function code Data value Data value
protocol identifier number (Byte)
4Byte 2Byte 1Byte 1Byte 1Byte 2Byte 2Byte
0x00000000 0x0009 0x01 0x04 0x04 0x1234 0x5678

€ Function code: 06, Write the value of a single word device register
* Request information data structure:

Transaction and . . First address of the
. . Data length Slave station number|  Function code . Data value
protocol identifier Word device
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte

* Response information data structure:

Transaction and . First address
. . Slave station .
protocol identi-| Data length b Function code | of the Word Data value Data value Data value
number
fier device
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte | L 2Byte

» Exception response information data structure:

Transaction and protocol . . .
. . Data length Slave station number 16#80+Function code |Exception response code
identifier
4Byte 2Byte 1Byte 1Byte 1Byte

Notes: The exception response code is described in the section "Modbus and Modbus TCP Communication”.

Example:

The value 16#1234 is written into the controller 16#2000 address by the 06 function code.

* Request information:
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Transaction and . . First address of the
. o Data length Slave station number|  Function code . Data value
protocol identifier Word device
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte
0x00000000 0x0006 0x01 0x06 0x2000 0x1234
* Response information:
Transaction and . . First address of the
. o Data length Slave station number|  Function code . Data value
protocol identifier Word device
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte
0x00000000 0x0006 0x01 0x06 0x2000 0x1234
4 Function code: 0x10, Write the value of multiple word device registers
* Request information data structure:
First ad-
Number Number
Transaction/ Slave sta- | Function dress of
Data length | of data of data | Data value | Data value | Data value
Protocol tion number code the Word
. (Word) (Byte)
device
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte 1Byte 2Byte | . 2Byte
* Response information data structure:
. . First address
Transaction/ Slave station . Number of
Data length Function code | of the Word Data value Data value
Protocol number : data (Word)
device
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte | L 2Byte
* Exception response information data structure:
Transaction and protocol . . .
. o Data length Slave station number 16#80+Function code |Exception response code
identifier
4Byte 2Byte 1Byte 1Byte 1Byte

Notes: The exception response code is described in the section "Modbus and Modbus TCP Communication".

Example:

The 16#10 function code writes 16#0020 and 16#0021 to the controller's 16#1234 and 16#5678 addresses, and 16#010
and 16#0011 are the Modbus addresses of %QW16 and %QW17 within the controller.

* Request information:

. . . First address| Number
Transaction/ Slave station | Function Number of
Data length of the Word of data Data value | Data value
Protocol number code . data (Byte)
device (Word)
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte 1Byte 2Byte 2Byte
0x00000000 0x000B 0x01 0x10 0x0010 0x0002 0x04 0x0020 0x0021

¢ Response information:

. . . First address of the | Number of data
Transaction/Protocol Data length Slave station number|  Function code .
Word device (Word)
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte
0x00000000 0x0006 0x01 0x10 0x1234 0x5678
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€ Function code: 01, Read bit device register value.
* Request information data structure:

. . . First address of the | Number of data
Transaction/Protocol Data length Slave station number|  Function code . . .
bit device (Bit)
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte
* Response information data structure:
Transaction/ Slave station . Number of data
Data length Function code Data value | Data value Data value
Protocol number (Byte)
4Byte 2Byte 1Byte 1Byte 1Byte 2Byte | ... 2Byte

Notes: The value of the data numbers (Byte2) in the response message is decided by the value of bit device numbers (Byte4 and
Byteb) in the response information. If the number of bit devices read in the request information is m and the quotient of m divided by
8 is n, the value of the number of bit devices (Byte4 and Byte5) in the response information is n if it is integrable; on the contrary, the
value of the number of bit devices (Byte4 and Byteb) in the response information will be n + 1, please refer to the following example
for details.

®

* Exception response information data structure:

Transaction and protocol . . .
. o Data length Slave station number 16#80+Function code |Exception response code
identifier
4Byte 2Byte 1Byte 1Byte 1Byte

Notes: The exception response code is described in the section "Modbus and Modbus TCP Communication".

Example:

Read the status value of controller %QX0.0~%QX1.6 by 01 function code, %QX0.0 address is 16#A000. Assume %QX-
0.7~%QX0.0= 1000 0001, %QX1.6~%QX1.0=101 0001.

* Request information:

uonduasap |020301d UOIIEIIUNWWOD )] SNPOIAN »

. . . First address of the | Number of data
Transaction/Protocol Data length Slave station number|  Function code . . .
bit device (Bit)
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte
0x00000000 0x0006 0x01 0x01 0xA000 0x000F
* Response information:
Transaction/Pro- Slave station . Number of data
Data length Function code Data value Data value
tocol number (Byte)
4Byte 2Byte 1Byte 1Byte 1Byte 2Byte 2Byte
0x00000000 0x0006 0x01 0x01 0x02 81 51

€ Function code: 02, Read bit device register value
* Request information data structure:

. . . First address of the | Number of data
Transaction/Protocol Data length Slave station number|  Function code . . .
bit device (Bit)
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte
* Response information data structure:
Transaction/ Slave station . Number of data
Data length Function code Data value | Data value Data value
Protocol number (Byte)
4Byte 2Byte 1Byte 1Byte 1Byte 2Byte | .. 2Byte
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Notes: The value of the data numbers (Byte2) in the response message is decided by the value of bit device numbers (Byte4 and
Byteb) in the response information. If the number of bit devices read in the request information is m and the quotient of m divided by
8 is n, the value of the number of bit devices (Byte4 and Byte5) in the response information is n if it is integrable; on the contrary, the
value of the number of bit devices (Byte4 and Byte5) in the response information will be n + 1, please refer to the following example
for details.

* Exception response information data structure:

Transaction and protocol . . .
MR Data length Slave station number 16#80+Function code |Exception response code
identifier
4Byte 2Byte 1Byte 1Byte 1Byte

Notes: The exception response code is described in the section "Modbus and Modbus TCP Communication".

Example:

®

Read the status value of controller %IX0.0~%IX1.6 by 02 function code, the address of %IX0.0 is 16#6000. Assume %IX-
0.7~%IX0.0= 1000 0001, %IX1.6~%IX1.0=101 0001.

* Request information: 82_

. . . First address of the | Number of data g

Transaction/Protocol Data length Slave station number|  Function code . . . n

bit device (Bit) 3

4Byte 2Byte 1Byte 1Byte 2Byte 2Byte ;?

0x00000000 0x0006 0x01 0x02 0x6000 0x000F g

2

* Response information: =1

O

Transaction/Pro- Slave station . Number of data =

Data length Function code Data value Data value o

tocol number (Byte) S

ge]

4Byte 2Byte 1Byte 1Byte 1Byte 2Byte 2Byte 3

(=g

0x00000000 0x0006 0x01 0x02 0x02 81 51 8

o

Q

®

[72]
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€ Function code: 05, Set the value of a single bit device register =

* Request information data structure: S

Transaction and . . First address of the
. . Data length Slave station number|  Function code . Data value
protocol identifier Word device

4Byte 2Byte 1Byte 1Byte 2Byte 2Byte

Notes: The write value of 16#0000 indicates that FALSE is written to the bit device, and 16#FF00 indicates that TRUE is written to
the bit device.

* Response information data structure:

Transaction and . . First address of the
. o Data length Slave station number|  Function code . Data value
protocol identifier Word device
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte

* Exception response information data structure:

Transaction and protocol . . .
dentif Data length Slave station number 16#80+Function code |Exception response code
identifier
4Byte 2Byte 1Byte 1Byte 1Byte

Notes: The exception response code is described in the section "Modbus and Modbus TCP Communication".

Example:

The value of the controller %QXO0.7 is set to TRUE by the 05 function code and the address of %QX0.7 is 16#A007.
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e Request information:

Transaction and . . First address of the
. . Data length Slave station number|  Function code . Data value
protocol identifier Word device
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte
0x00000000 0x0006 0x01 0x05 0xA007 OXFFOO0
* Response information:
Transaction and Slave station . First address of
. i Data length Function code . Data value Data value
protocol identifier number the Word device
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte 2Byte
0x00000000 0x0006 0x01 0x05 0xA007 OXFFOO 51
(@)
€ Function code: 0xOF, Write the values of multiple bit device registers
* Request information data structure:
. . First ad- Number
Transaction/ Slave sta- | Function Number of
Data length | dress of the . of data Data value | Data value | Data value
Protocol tion number code . . data (Bit)
bit device (Byte)
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte 1Byte 1Byte | ... 1Byte

Notes: The number of Bytes of data in the request information is decided by the number of bit values to be written in the request
information.

* Response information data structure:

. . . First address of the | Number of data
Transaction/Protocol Data length Slave station number|  Function code . .
Word device (Bit)
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte

 Exception response information data structure:
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Transaction and protocol . . .
dentifi Data length Slave station number 16#80+Function code |Exception response code
identifier
4Byte 2Byte 1Byte 1Byte 1Byte

Notes: The exception response code is described in the section "Modbus and Modbus TCP Communication”.

Example:

Set controller %QX0.7~%QX0.0=1000 0001, %$QX1.7~%QX1.0=1010 0011, the address of %QX0.0 is 16#A000, and the ad-
dress of QX0=1.0 is T6#A008 by OF function code.

¢ Request information:

. . . First address
Transaction/ Slave station | Function . Number of | Number of
Data length of the bit . Data value | Data value
Protocol number code . data (Bit) |data (Byte)
device
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte 1Byte 1Byte 1Byte
0x00000000 0x0009 0x01 OxOF 0xA000 0x0010 0x02 0x81 0xA3
* Response information:
. . . First address of the | Number of data
Transaction/Protocol Data length Slave station number|  Function code . .
Word device (Bit)
4Byte 2Byte 1Byte 1Byte 2Byte 2Byte
0x00000000 0x0006 0x01 OxOF 0xA000 0x0010
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€ Function code: 0x17, Read and write the value of a single word device or multiple word
devices

* Request information data structure:

First First
Transac- Slave . Number of Number of |Number of | . .
. . Function |address of address of | . Write data | Write data | Write data
tion/Proto-| station read data . | write data | write data
code the read the write value value value
col number . (Word) . (Word) (Byte)
device device
4Byte 1Byte 1Byte 2Byte 2Byte 2Byte 2Byte 1Byte 2Byte | ... 2Byte

Notes: The number of Bytes of data in the request information is decided by the number of bit values to be written in the request
information.

* Response information data structure:

Number of read
data
1Byte

Transaction/Pro- | Slave station

Function code Read data value | Read data value | Read data value

tocol number

4Byte

1Byte 1Byte 2Byte 2Byte

* Exception response information data structure:

Transaction and protocol identi-

Slave station number 16#80+Function code Exception response code

fier
4Byte

1Byte 1Byte 1Byte

Notes: Exception response codes are described in section [B.5 Modbus exception response codes].

Example:

Write 16#000C and 16#0064 to 16#0000 and 16#0001 by 16#17 function code, 16#0000 and 16#0001 are the Modbus
address of %MWO0 and %MW1 inside the controller, and read the value of 16#8000 and 16#8001 from 16#8000 and 16#8001,
which are the Modbus addresses of %IW0 and %IW1 inside the slave controller. 8001 are the Modbus addresses of %IW0 and
%IW1 inside the slave controller.

* Request information:

. . First ad- | Number of | First ad- | Number of | Number of . .
Transaction/| Slave sta- | Function . . Write data | Write data
. dress of the| read data |dress of the| write data | write data
Protocol |tion number code . . . value value
read device| (Word) |write device| (Word) (Byte)
4Byte 1Byte 1Byte 2Byte 2Byte 2Byte 2Byte 1Byte 2Byte 2Byte
0x00000000 OxFF 0x17 0x8000 0x0002 0x0000 0x0002 0x04 0x000C 0x0064

* Response information:

Transaction/Protocol |Slave station number|  Function code Number of read data| Read data value Read data value
4Byte 1Byte 1Byte 1Byte 2Byte 2Byte
0x00000000 OxFF 0x17 0x04 0x0000 0x0000
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8.1

Communication instruction error code description

Error Code
Hexadeci- | Decimal Meaning Handling measure
mal number| number
Check that the CAN slave station number is within the
1004 4100 CAN slave station number exceeds the allowed range.
allowed range.
Check that the hardware is connected correctly.
Check that the slave station operated in the instructions
exists
The CANopen master writes or reads parameters to the
Check that all stations in the network have the same
1301 4865 slave via the data service (SDO), but the slave does not
baud rate.
respond.
Check that the cable is a shielded twisted pair.
Check that there are no sources of interference in the
vicinity.
Check that the specified parameter exists.
CANopen master writes or reads parameters to slave via
1302 4866 ) Check that the value of the written parameter is within
data service (SDO), the slave does not respond properly.
the range allowed by the parameter.
The CANopen master writes or reads parameters to the )
. ) | Check that the slave supports data services (SDO)
1303 4867 slave via the data service (SDO), but the slave replies _ ]
) Check that the slave is working properly.
with an error code.
Check that the CAN slave station number is within the
4500 17664 | CAN slave station number exceeds the allowed range.
allowed range.
4501 17665 The value of the input variable Mode is outside the|Modify and ensure that the value of the input variable
allowed range. Mode is within the allowed range.
Perform diagnostics on the slave configured in the soft-
4502 17666 | Diagnosed slave is not configured in the software.
ware.
4503 17667 CAN communication port is not set to master mode Set the CAN communication port to master mode.
Check that the CAN slave station number is within the
4510 17680 CAN slave station number exceeds the allowed range.
allowed range.
4511 17681 The diagnosed slave does not exist (not configured). Perform diagnostics on the configured slaves.
4000 24576 Ethernet ModbusTCP data exchange channel number|Modify and ensure that the ModbusTCP data exchange
(LinkNum) setting value is not within the allowed range. | channel number (LinkNum) is within the allowed range.
The write operation length configured for the Ethernet ] ] ) )
Modify and ensure that the configured write operation
6001 24577 |ModbusTCP data switching channel exceeds the maxi- o
o length is within the allowed range.
mum permissible value.
The read operation length of the Ethernet ModbusTCP ) . . )
) ~ | Modify and ensure that the configured write operation
6002 24578 | data exchange channel configuration exceeds the maxi- o
lengths are within the allowed range.
mum allowed value.
) ] Check and ensure that the Ethernet hardware connec-
6003 24579 | Ethernet physical connection is abnormal. o
tion is normal.
Modify and ensure that the parameter SocketNum is
6004 24580 | Ethernet Socket number is set incorrectly. o
within the allowed range.
4005 24581 The transmit length configured by the Ethernet Socket | Modify and ensure that the send length is within the
function exceeds the upper limit. allowed range.
4006 4580 The transmit length configured by the Ethernet Socket | Modify and ensure that the send length is within the
function exceeds the upper limit. allowed range.
4007 24583 Setting error of communication timeout (TimeOut) for | Modify and ensure that the configured communication
Ethernet ModbusTCP Link function timeout is within the allowed range.
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Error Code

Hexadeci- | Decimal Meaning Handling measure
mal number; number

4008 584 The sending and receiving lengths configured for the |Modify and ensure that the sending and receiving
Ethernet Socket function are both 0. lengths are not both 0 at the same time.

4010 24599 Setting error of Number (LinkNum) of the serial Modbus | Modify and ensure that the parameter LinkNum is within
data exchange channel parameter configuration the allowed range.

4011 24593 The write operation length of the serial Modbus data | Modify and ensure that the configured write operation
exchange channel parameter exceeds the upper limit. length is within the allowed range.

012 24504 The read operation length of the serial Modbus data|Modify and ensure that the configured read operation
exchange channel parameter exceeds the upper limit. length is within the allowed range.
The sending data length configured in the Serial Modbus ) ) o

6013 24595  |data exchange channel parameter exceeds the upper Modify and ensure that the sending data length is within
limit. the allowed range.

014 24596 The receiving data length of the serial Modbus data |Modify and ensure that the receiving data length is
exchange channel parameter exceeds the upper limit. within the allowed range.

1A 204602 Communication timeout for serial Modbus data ex-|Modify and ensure that the configured communication
change channel parameter configuration timeout is within the allowed range
The read operation length and write operation length ) i

601B 24603 of the serial Modbus data exchange channel parameter Modify and ensure that the read operation length and

] ] write operation length are not both 0 at the same time.

configuration are both 0.
The sending data length and receiving data length ) )

601C 24604 | configured by the serial port custom protocol data send/ Moq\fy and ensure that the sending data length and

o ) ) receiving data length are not both 0.

receive instruction function are both 0.
Insufficient cache space at the start of the WORD write | Modify the starting address of the local write operation

6020 24608 |operation data cache (WriteAddr) in serial Modbus data | data cache and ensure that there is enough space to
exchange channel parameter configuration to meet the specified write operation length.
The local cache starting address (WriteAddr) specified

4001 24609 by the WORD write operation in the serial Modbus data | Modify and ensure that the starting address of the local
exchange channel parameter configuration is not within | write data cache is within the allowed area.
the allowed range.
The starting place (WriteAddr) of the data cache for
the WORD write operation in the serial Modbus data |Modify the offset of the starting address of the local

6022 24610  |exchange channel parameter configuration is within|cache specified for a write operation or the starting
the allowed area but does not satisfy the word address | address of the data cache for a write operation.
alignment.
Insufficient cache space at the start of the WORD read | Modify the starting address of the local read operation

6023 24611 operation data cache (ReadAddr) in serial Modbus data | data cache and ensure that there is enough space for
exchange channel parameter configuration the specified read operation length.
The local cache starting address (ReadAddr) specified

4024 24612 by the WORD read operation in the serial Modbus data | Modify and ensure that the starting address of the local
exchange channel parameter configuration is not within | read operation data cache is within the allowed area.
the allowed range.
The starting place (ReadAddr) of the data cache for
the WORD read operation in the serial Modbus data | Modify the local cache starting address specified for a

6025 24613 exchange channel parameter configuration is within|read operation or the offset of the data cache starting

the allowed area, but does not satisfy the word address

alignment.

address for a read operation.
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Error Code

Hexadeci- | Decimal Meaning Handling measure
mal number; number
Insufficient cache space for the starting address (Write- ) ) )
o ) i | Modify the starting address of the local write data cache
Addr) of the Bit write operation data cache in the serial ;

6026 24614 and ensure that there is enough space for the specified
Modbus data exchange channel parameter configura-| )

) write operation length.
tion.
The local cache starting address (WriteAddr) specified

027 24615 in the Bit Write operation in the serial Modbus data|Modify and ensure that the starting address of the local
exchange channel parameter configuration is not within | write data cache is within the allowed area.
the allowed range.

Insufficient cache space for the starting address (Rea- ) ) )
Modify the starting address of the local read operation
dAddr) of the Bit read operation data cache in the serial

6028 24616 ] data cache and ensure that there is enough space for
Modbus data exchange channel parameter configura- » )

) the specified read operation length.
tion.
The starting address (ReadAddr) of the Bit read oper-

4029 24617 ation data cache in the serial Modbus data exchange | Modify and ensure that the starting address of the local
channel parameter configuration is not within the al- | read operation data cache is within the allowed area.
lowed range.

The type (Mode) of the read/write address parameter in : o
) ) ) Modify and ensure that the parameters are within the
6030 24624 |the parameter configuration of the serial Modbus data
T allowed range.
exchange channel is incorrectly set.
Error in the WriteMode specified for the read operation ) o
Modify and ensure that the parameters are within the
6031 24625  |in the parameter configuration of the serial Modbus data
allowed range.
exchange channel.

4040 24640 Insufficient local cache space specified for the send|Modify the starting address of the local cache or the
operation length of the data to be sent.

404 4642 The starting address of the local cache specified for|Modify and ensure that the starting address of the local
sending operation is out of the allowed range. cache is within the allowed range.

4043 4643 Insufficient local cache space specified for receiving | Modify the starting address of the local cache or the
operations length of the data to be sent.

6045 Dbl The starting address of the local cache specified for the | Modify and ensure that the starting address of the local
receive operation is out of the allowed range. cache is within the allowed range.

o ) Modify and ensure that the communication port num-

6050 24656 | The communication port number is out of range. o

bers are within the allowed range.
Ensure that the specified port is in a normal state. For
» ) example, if the specified port is a port on an expansion
6051 24657 | The specified port does not exist. ) ) ) .
card, but the corresponding expansion card is not in-
stalled, this error will be reported.
Modify and ensure that the parameters related to the
6100 24832 | Ethernet Socket function parameter setting error ] o
Socket function are within the allowed range.

6101 24833 | Ethernet physical connection error Check the Ethernet physical connection is correct.

6102 24834 | Ethernet TCP remote IP address error Modify and ensure that the remote IP address is correct

6103 24835 Ethernet TCP port error Modify and ensure that the remote port is correct

) Modify and ensure that the address of the sending

6105 24837 | Ethernet TCP sending cache address error i

cache is correct
6106 24838 | Ethernet TCP/UDP receive action has been triggered Wait until receiving is completed before executing
o Modify and make sure the address of the receiving cache
6107 24839 | Ethernet TCP receiving cache address error

is correct
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Error Code

Hexadeci- | Decimal Meaning Handling measure
mal number; number
) ] Modify and ensure that the received length is greater
As a TCP server, the actual received data length is longer
6108 24840 than or equal to the length of the first data received (in
than the set length
bytes).
Modify and ensure that the received length is greater
Ethernet UDP actual received data length exceeds the ] ;
6109 24841 than or equal to the length of the first data received.
set length )
(Unit: Byte)
610A 24842 | Ethernet UDP remote IP address error Modify and ensure that the remote IP address is correct
Modify and ensure that both the local and remote ports
610B 24843 Ethernet UDP port error
cannot be 0.
) Modify and ensure that the address of the sending
610C 24844 | Ethernet UDP sending cache address error i
cache is correct.
Modify and ensure that the address of the receiving
610D 24845 | Ethernet UDP receiving cache address error ]
cache is correct.
Check that the Socket configuration is correct or that the
610E 24846 | Ethernet TCP connection timeout
remote device is working properly.
Modify and ensure that the received length is greater
As a TCP client, the actual received data length exceeds ] ) )
610F 24847 than or equal to the length of the first data received (in
the set length.
Byte)
4110 24848 Ethernet TCP connection is rejected by the remote de-|Re-establish the connection after ensuring that the
vice remote device is OK.
6111 24849 Ethernet TCP/UDP connection has not been opened. Check that the connection is open.
) ] Ensure that the connection is not triggered repeatedly
6112 24850 Ethernet TCP/UDP connection has been triggered i ) )
during the connection establishment process.
6113 24851 Ethernet TCP/UDP data transmission has been triggered. | Wait for the sending is completed before triggering.
Ensure that connection establishment is not triggered
6114 24852 | Ethernet TCP/UDP connection is established. repeatedly when the connection has already been es-
tablished.
Ensure that shutdown is not triggered repeatedly when
6115 24853 | Ethernet TCP/UDP connection is closing.
the connection is being closed.
Ensure that Socket parameters are configured when the
6116 24854 | Ethernet TCP/UDP Connection not closed.
connection is closed.
» ) Modify and ensure that the sending length is within the
6117 24855 | Ethernet TCP/UDP specified sending length error
allowed range.
» » Modify and ensure that the receiving length is within the
6118 24856 Ethernet TCP/UDP specified receiving length error
allowed range.
Ensure that the ModbusTCP master is active at the time
6120 24864 ModbusTCP master is not started. of executing this instruction, the ModbusTCP master
function can be activated by an instruction.
Ensure that the data exchange channel to be operated
6121 24865 ModbusTCP data exchange is not configured.
has been configured via software or instruction.
Check the range of the parameter ExeMode to make sure
6122 24866 | ModbusTCP data exchange mode error
that it is within the allowed range (0 to 1).
Check the parameter LinkKeepTime to make sure that
ModbusTCP data exchange LinkKeepTime is set incor-| A
6123 24867 it is within the allowed range, LinkKeepTime must be
rectly
greater than 0.
6124 24868 | TCP connection is closed. Ensure that the TCP connection is open

176

I

UO!].d!JDSGp 9P02 104J9 uoiloNnJisul uoljediunwwo) .«



Error Code

Hexadeci- | Decimal Meaning Handling measure
mal number; number
A TCP connection was not established within the speci-

6125 24869 | TCP connection timeout
fied time.

A ModbusTCP message was not responded to within the

6126 24870 | ModbusTCP message response timeout o
specified time.

4129 24873 Transaction identifier error in ModbusTCP message | The transaction identifier in the ModbusTCP message

(message header) does not conform to the rules.
4194 24874 Error in protocol identifier in ModbusTCP message (mes- | Ensure that the protocol identifier in the ModbusTCP
sage header) message is not 0.

612B 24875 | ModbusTCP message length error (message header) Check ModbusTCP message length

419D 24877 The TCP connection is not closed, but the connection is | Ensure that the TCP connection is closed before estab-

established. lishing the connection.

130 24880 Incorrect setting of the type (Mode) of the serial port|Check the range of the parameter Mode to make sure

read/write address. that it is within the allowed range (0 or 1).

6131 24881 Modbus master function is not activated. Start the Modbus master function first
Ensure that the data exchange channel to be operated

6132 24882 Modbus data exchange is not configured.
has been configured by software or instruction.

Ensure that the serial port is working in master mode
The serial port is in slave mode, Modbus master startup
6133 24883 before executing the serial port master enable instruc-
is not allowed. )
tion.
Check the range of the ExeMode parameter to make sure

6134 24884 | Modbus data exchange mode (ExeMode) error S
it is within the allowed range (0~1).

Check whether the function code in the message data

6135 24885 | Unrecognizable function code
from the slave to the master is correct.

4136 24886 Modbus slave replies with an address different from the | Check the correctness of the message data from the

configured address slave to the master.

6137 24887 Modbus received data length in slave reply data does|Check whether the message data from the slave to the

not match the configured length. master is correct.

6138 24888 | Modbus receiving timeout Check that the hardware connections are correct. Check
that all stations in the network have the same baud rate.
Check that the cable is a shielded twisted pair.

6139 24889 | Modbus Checksum error ) . .
Check that there are no interference sources in the vicin-
ity.

4135 24891 Modbus Actual receive length exceeds maximum receive | Check that the message data replied by the slave station

length. to the master station is correct.
i ) ) Check that the current device supports the currently

7000 28672 | The current device does not support this function.

used function
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