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Chapter 1 Foreword

1.1 Purpose

This document will introduce the use of basic commang in the LX system, including product introduction,
module components, technical parameters, indicators, wiring instructions, diagnostic information, etc.
Please use it in conjunction with other supporting product materials to help you have a more
comprehensive understanding of how to use the modules.

1.2 Object

This manual is intended for use by engineers or related professional technicians with expertise in
automation and control systems.

1.3 Target Products

This manual is applicable to the following products:

B | X series PLC products

1.4 Statement of Use

B The contents of this manual have been tested according to regulations, and the diagrams are consistent
with the software and hardware products described. However, errors are inevitable, and complete
consistency cannot be guaranteed. If you have any suggestions for improving or correcting the contents
of this manual, please let us know in time and we will make corrections in the next version.

B Due to product iteration updates, the relevant parameters and information in this manual may change
without prior notice.

B  Since the devices described in this manual can be used in a variety of ways, the user and the person
responsible for the use of the devices must ensure that each method is admissible. HollySys will not
be legally responsible for any direct or indirect losses resulting from the use or misuse of these devices.

B Due to uncertainties in the actual application, HollySys assumes no responsibility for the direct use of
the data provided in this manual.
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1.5 Safety Precautions

1.5.1 Safety Statement

1. Please read and comply with these safety precautions before using this product.

2. To ensure personal and device safety, please strictly abide by the safety precautions on the product
label and in the manual when using this product.

3. The words "Note", "Caution", "Warning" and "Danger" in this manual do not represent all the safety
precautions that shall be observed, but only serve as a supplement to all precautions.

4. This product shall be used in an environment that meets the design specifications. Otherwise, it may
cause faults. Device damage caused by failure to comply with relevant regulations is not covered by
the product quality guarantee.

5. HollySys shall not be responsible for any personal safety accidents or property losses caused by any
operation that does not comply with the provisions of this manual or does not meet the requirements.

1.5.2 Warning

For your safety and to avoid property losses, please pay attention to the warnings in this manual. The
following warnings are indicated according to the hazard level from high to low. When there are multiple
hazard levels, only the highest level is prompted. If the highest level is a warning that may cause personal
injury, there may also be a warning that may cause property loss.

Warnings on personal safety: Indicated by a warning triangle A .

Warnings on property loss: Without any warning triangle.

A Danger

It indicates that death or serious personal injury may be caused if operations are not carried out as specified.

>

Warning
It indicates that death or serious personal injury may be caused if operations are not carried out as specified.

& Caution

It indicates that minor personal injuries may be caused if operations are not carried out as specified.

Note
It indicates that property losses may be caused if operations are not carried out as specified.
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Chapter 2

2.1

Related Manuals

Document Guide

The available manuals for this product are displayed in the table below. Please choose and refer to them
based on your specific usage requirement.

Manual Name

Purpose

Content

Module Manual for LX Series
Programmable Logic Controllers

Learn about the hardware
modules of the LX system

Describes all hardware modules, including:
Module function

Hardware interface

Wiring

Indicator

Technical parameters

Communication Manual for LX Series
Programmable Logic Controllers

Guide users to build the LX
system communication network

Describe the communication networks
supported by the LX system, including:
Introduction to communication protocols
Function usage

Programming Manual for LX Series
Programmable Logic Controllers

Learn about the use of FA-
AutoThink programming
software

Describe the interface, functions, and related
operations of FA-AutoThink programming
software, including:

Software interface introduction

Project creation

Programming

Online commissioning function

Describe the use of motion instructions,

PLCopen Instruction Manual for LX
Series Programmable Logic
Controllers

Learn about the use of PLCopen
motion control instructions of the
LX system

Motion Instruction Manual for LX Learn about the use of motion [including:

Series Programmable Logic control instructions of the LX Instruction function

Controllers system Parameter
Example
Describe the use of PLCopen instructions,
including:

Parameter

Function

Example

Notes for Using

See Synonyms at force

Feedback Control Algorithm
Instruction Manual for LX Series
Programmable Logic Controllers

Learn about the use of feedback
control algorithm instructions of
the LX system

Describe the use of feedback control
algorithm instructions, including:
Parameter

Function

Example

Notes for Using

2.2

The following symbols are used in

Usage Convention

this manual:




] Tip: This symbol indicates helpful tips or suggestions for using the product more efficiently.

2.3 How to Get the Manual

If you need the electronic PDF file of this manual, kindly access it through our website.

B The official website of HollySys (https://www.hollyfa.com/LX-CU500.html#c relevant 052-
17326776315060) to download the file.



https://www.hollyfa.com/LX-CU500.html#c_relevant_052-17326776315060
https://www.hollyfa.com/LX-CU500.html#c_relevant_052-17326776315060
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Chapter 3  Revision History

. _|Revision . .
Version Date Revision Content
\V1.0.0 |[July 2023 [Created
Added instructions:
CTUD (Up-down Counter); IEC_SFC; UDP_CONNECT_EXT2 (Creating UDP Communication
(Supporting Multicast/Broadcast)); TaskSetWdtTimeout (Setting Task Watchdog Timeout Period);
October EtherCAT_SetAxisOperationMode (Setting Axis Mode of Operation), EtherCAT_ SetAxisCtrWord
V1.1.0 2023 (Setting Axis Control Word), EtherCAT_GetSlaveODOffset (Getting Slave Station Object
Dictionary 1Q Area Offset), EtherCAT_GetSlaveLinkinfo (Getting Slave Station Port Link
Information); EtherNetlp Protocol Related Instruction Library
Deleted instructions:
SAFE_COPY_BLOCK (safe copy of data block) instruction
December Lo . . .
V1.1.1 2023 Modified the data in parameter tables in sections 6.6.1.2 and 6.6.2.2
V1 1.2 January  [Added the description on full-text instructions, parameter table default value, and power-failure
T 12024 protection
October Added new instructions:
\V1.2.0 2024 MB_CLIENT, MbSetComFrameEndDelay, TaskCycleGet,
sysGetDataAreaAddrByld, TCP_CONNECT2,UDP_CONNECT2
V1.3.0 ;32?“’ Update TP command and DataMemCmp command examples
Added: DeviceNet_Atrribute WriteRead (Write Read DeviceNet Slave Atrribute),
DeviceNet Diaglnfo Read (Read DeviceNet Slave Diag Info), PN _Get Channel Diag (Read
\V1.4.0 March PROFINET Slave Channel Diag Info), PN_Get Warning_Diag (Read PROFINET Slave Warning
2025 Diag Info), PN _Get Mismatch Diag (Read PROFINET Slave Mismatch Diag Info), SISetConfig
(Set the parameters of the SL protocol server), SIGetDiag (Get SL protocol server pDiagnose
Information)
Added: LXCANopenReadDict(Read CANopen Slave EDS), LXCANopenWriteDict(Write
CANopen Slave EDS), LXCANopenNodeNMT(Send NMT command specifier), CIPOpen (CIP
V1 5.0 September |Class3 Create Connection), CIPRead (CIP Class3 Read Tag), CIPWrite (CIP Class3 Write Tag),
2025 CIPClose (CIP Class3 Close Connection), SLConfig (Set the parameters of the SL peotocol),
SLConnect (Set SL protocol server connection), SLDiag (Get SL protocol server Diagnose
Information)
New commands: MbMappingConfig (Set/Get Modbus Slave Mapping Offset), LXComCapture
(Serial Port Capture), LXComMBMaster (MODBUS Master (capture)), LXComMBSlave
(MODBUS Slave(capture)), LXComFreePortSend (Free Protocol Communication Data
Transmission(capture)),LXComFreePortReceive (Free Protocol Communication Data
V1.6.0 [June 2026 |Reception(capture)), sysSetEthlp (Set IP Address), sysGetEthlp (Get I[P Address)

Updated commands: LX-CU433 / LX-CU500 / LX-CU501 / LX-CU510 / LX-CU511 support CIP
Class3 related commands, and LX-CU430 / LX-CU433 / LX-CU500 / LX-CU501 / LX-CU510
support SLConfig, SLConnect, and SLDiag.

Updated EtherCAT error codes.
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Chapter 4

4.1

List of Instructions

Overview of Instructions

Instruction

to

. Instruction Name Function Description
Library
ADD Add Implemept the sum operation of two or
more variables/constants.
SUB Subtract Implement subtraction between two
variables or constants.
MUL Multiply Implement multiplication of two or more
variables or constants.
DIV Divide Divide variables or constants
MOD Take remainder Take remainder after division of
variables or constants.
SIZEOF Byte length Number of bytes required for getting the
data type.
ABS Absolute value Assign the absolute velue of the input
data to the output variable.
SQRT Square root Find the square root of the input data.
Arithmetical . Find the logarithm of the input data in
Operation LOG Common logarithm base 10.
LN Natural logarithm Find the natural logarithm of the input
data.
EXP Exponent Calculate by raising the input data to the
power of the exponent.
SIN Sine Find the sine of the input data.
COS Cosine Find the cosine of the input data.
TAN Tangent Find the tangent of the input data
ASIN Arcsine Find the arcsine of the input data.
ACOS Arc cosine Find the arc cosine of the input data.
ATAN Arc tangent Find the arc tangent of the input data.
EXPT Power Calculate the power of x as the base
and y as the exponent.
AND AND AND operation of variables or constants.
OR Or OR operation of variables or constants.
Logic operation
XOR XOR XOR operation of variables or constants.
NOT No NOT operation of variables or constants.
GT Greater than Determine the size of two operands.
Comparison LT Smaller than Determine the size of two operands.
operation Groater Th Eaual
GE reater than or £qQual inetermine the size of two operands.
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LE Smaller than or equal to [Determine the size of two operands.
EQ Equal to Determine whether two operands are
equal.
NE Not equal to Determine whether two operands are
not equal.
. Use the selector switch to select one of
SEL Either-or the two input data as the output.
Take the maximum Select the maximum value among the
MAX .
value two input data as the output.
Selection MIN Take the minimum value Selept the minimum value among the
operation two input data as the output.
. . Use the control number to select one of
MUX Multiple choice e
multiple input data as the output.
Determine whether the input data is
LIMIT Amplitude limiting between the minimum and maximum
values.
SHL Shift left Shift operands to the left by bit.
SHR Shift right Shift operands to the right by bit.
Shift operation
ROL Ring shift left Ring shift operands to the left by bit.
ROR Ring shift right Ring shift operands to the right by bit.
BOOL_TO_TYPE BOOL type conversion Convert a Boolean data type to another
data type.
BYTE TO_TYPE BYTE type conversion g‘;’;‘f“ the byte type to other data
DATE_TO_TYPE DATE type conversion gggvert a date type data to another data
DINT_TO_TYPE DINT type conversion Convert the double integer type to other
data types.
DT TO_TYPE DT type conversion Convert the date/time type data to other
data types.
DWORD TO TYPE DWORD type Convert the double word type to other
- = conversion data types.
INT_TO_TYPE INT type conversion Convert the integer data type to other
data types.
LREAL_TO_TYPE LREAL type conversion Convert the long real number to other
data types.
Data typ_e REAL_TO_TYPE REAL type conversion Convert the real number to other data
conversion types.

SINT_TO_TYPE

SINT type conversion

Convert the short integer type to other
data types.

STRING_TO_TYPE

STRING type
conversion

Convert variables of a STRING type to
another data type.

TIME_TO_TYPE

TIME type conversion

Convert the time type data to other data
types.

TOD_TO_TYPE

TOD type conversion

Convert the time type data to other data
types.

UDINT_TO_TYPE

UDINT type conversion

Convert unsigned double integer type to
another data type.

UINT_TO_TYPE

UINT type conversion

Convert the unsigned integer type to
other data types.

USINT_TO_TYPE

USINT type conversion

Convert the unsigned short integer type
to other data types.

WORD_TO_TYPE

WORD type conversion

Convert the word type to other data

types.
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Floating number to

TRUNC . Implement the trunc function.
integer
ADR Getting address Ge’F the memory address of the input
Pointer variable.
VAL \Value Get thg data at the address pointed by
the pointer.
Specify a substring consisting of the
Left String left leftmost count characters of the
specified string.
Specify a substring consisting of the
Right String right rightmost count characters of the
specified string.
Concat String concatenation Concatenate two strings.
Delete String deletion Delete len characters starting from the
. pos character of str.
String Insert String insertion Insert str2 into the pos character of str1.
A substring consisting of len consecutive
Mid String middle characters starting from the pos
character in the string.
Replace String replacement Use str2 to replace len characters
P grep starting from the pos character in str1
Find String search §t|:11d the first character position of str2 in
Len String length Enter the length of the string
. F_TRIG F_alllng edge detection Detect falling edge
Edge trigger trigger
instruction isi i
nstruct R_TRIG F_lsmg edge detection Detect rising edge.
rigger
Reset priority bistable |Implement the reset priority RS trigger
. RS . :
Bistable device function.
instruction SR Setting priority bistable |Implement the setting priority RS trigger
device function.
Implement the function of decrementing
CTD Count-down counter the count value when the input CD has a
Counter rising edge.
instruction Implement the function of increasing the
CTU Count-up counter count value when the input CU has a
rising edge.
TP Ordinary timer Set the output to a preset period of time.
TON Power-on delay timer Set_ the ou.tput to delay for a specified
Timer period of time.
instruction TOF Off-delay timer Reset the output to a preset period of
time.
Hold power-on delay  |Accumulate the time value within the set
TONR . . .
timer time period.
. SFC action control This instruction realizes the control of
IEC_SFC SFCActionControlBlock block IEC steps in SFC.
BCD BCD_TO_INT BCD code to integer Convert BCD code to an integer value
conversion algorithm.
instruction INT_TO_BCD Integer to BCD code Convert an integer value to BCD code.
. . . . Take out the 7th to Oth bits of the input
Egg?ayt:gn UNPACK Bit split instruction and assign them to the output.
instruction EXTRACT Bit extraction instruction [ 21tPut the specified Nth bit of input

variable X.
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Bit integration

Combine BO~B7 into a BYTE variable in

PACK instruction order from bit O to bit 7.
Bit assignment Take the Nth bit specified by the input
PUTBIT s
command value X as the specified value B.
DERIVATIVE Differential Perfgrm dlﬁgrentlal qperatlons on
continuous input variables.
INTEGRAL Integral Approximately solve the integral of the

input function.

Count the minimum, maximum, and

Mathematlcal STATISTICS_INT Integer statistics average values of all INT type input
auxiliary .
- variables.
function - —
Count the maximum, minimum, and
STATISTICS_REAL Real statistics average values of all REAL type input
variables.
VARIANCE Square deviation Callculate the variance of all input
variables.
Qontrol!er PID PID controller Perform PID adjustment control on the
instruction input.
BLINK Pulse signal generator Output high-level and Iow-!eyel .
rectangular waves at specified times.
Signal . o Generate a signal specifying the type,
generator GEN Tﬁfraaltgfmd'c signal period, and amplitude of a periodic
instruction 9 function.
RAND Random number Generate random numbers.
generator
RAMP_INT Integral speed limit !_Imlt th_e rising an(_j falling speed of an
integer input function.
RAMP_REAL Real speed limit L|m|t_ the rlsmg_and falling speed of a
real input function.
Generate a characteristic row in the
CHARCURVE Characteristic curve DINT type arrays PX[0..10] and
PY[0..10].
HYSTERESIS Hysteresis Compare the.mput value to the upper
Analog and lower limits.
processing LIMITALARM Upper and lower limit  |Compare thellnput value to the upper
instruction alarm and lower limits.
Hexadecimal numbers |Convert the input code value WH into
HEX_ENGIN to engineering quantity [the corresponding engineering quantity
data AV value.
Engineering quantity Convert the input engineering quantity
ENGIN_HEX data to hexadecimal AV into the corresponding code value
WORD data WH.
Engineering quantity Convert the input engineering quantity
ENGIN_HEX2 data to hexadecimal AV into the corresponding code value
INT data WH.
Transfer data in the M area from one
MOVE_BLOCK Data block transfer location to another location in the M
Data block area in batches.
ata bloc -
transfer MOVE_BLOCK_EXT Data b!ock. transfgr Transfer da'ta in the M/I/Q/S area to the
instruction extension instruction M/1/Q area in batches.

SAFE_COPY_BLOCK

Safe copy of data block

Copy data in the G/M buffer to the
corresponding 1/O channel address at
one time.

Communication
instruction

MB_CLIENT

Modbus TCP master
communication

Establish connections between clients
and servers, send Modbus requests,
and receive responses.

GENERATE_CRC

CRC check calculation

Generate a 16-bit CRC check value.
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Set serial port

Configure the communication

ComConfig communication .
parameters of each channel online.
parameters
ComRecv (Ij?aetc;elvmg serial port The serial port receives data.
ComSend Sending serial port data [The serial port sends data.

ComClearRecvFIFO

Clearing serial port
received data

Clear serial port Rx data.

TCP_CONNECT

Establishing TCP
communication
connection

Establishing TCP communication
connection

TCP_CONNECT2

Establishing a TCP
Communication
Connection(support
communication by
specific nices)

Establish TCP communication
connection.

TCP_SEND

TCP data sending

Use TCP protocol for Ethernet data
sending.

TCP_RECV

TCP data reception

Use the TCP protocol for Ethernet data
reception.

UDP_CONNECT2

Establishing a UDP
Communication
Connection(support
communication by
specific nices)

Establish UDP communication
connection.

UDP_CONNECT_EXT

Creating UDP
communication
(supporting
multicast/broadcast)

Create a passive connection using UDP
protocol.

UDP_SEND

UDP data sending

UDP protocol and connections created
via UDP_CONNECT.

UDP_RECV

UDP data reception

UDP protocol and connections created
via UDP_CONNECT.

ETH_DISCONNECT

Closing Ethernet
communication
connection

Terminate the existing communication
connection.

Set serial port Modbus

Used to set the frame end delay time for

MbSetComFrameEndDelay . Modbus RTU communications on COM
frame end delay time ports

Set or obtained the address mapping

MbMappingConfig ,\S/leat/Gﬁ]t Mgf?sbel';s Slave relationship of Modbus TCP and
ppINg Modbus RTU in the controller.

Realize the Modbus RTU master station
LXComModbusRTUMaster MODBUS master function together with the LX-CM series

serial port communication module.

Realize the Modbus RTU slave station
LXComModbusRTUSIlave MODBUS slave function together with the LX-CM series

serial port communication module.

LXComSerialLineControl

Free protocol

This functional block, together with the
Rx/Tx functional block and the LX-CM
series serial port communication
module, realizes free protocol
communication and can complete the
Rx and Tx functions.

LXComReceive

Receiving data through
free protocol

Receive third-party module data
transmitted through the serial port
module together with
LXComSerialLineControl.

10
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Sending data through

Send data to a third-party module

LXComSend free protocol through the serial port module together
P with LXComSerialLineControl.
LXComClearBuf Clearing buffer through [Clear the internal PLC communication
free protocol buffer.
LXComClearCom Clearing serial port Clear the Tx and Rx buffers of the
module buffer current serial port channel.
SISetConfig Set the parameters of Set the SL protocol server parameters.
the SL protocol server
. Get SL protocol server [Retrieve SL Protocol Server Diagnostic
SIGetDiag . X .
pDiagnose Information (Information.
Through this function block, you can set,
i Set the parameters of :
SLConfig retrieve, or reset parameters for soft
the SL peotocol
components.
Set SL protocol server .
SLConnect X Set SL protocol server connection.
connection
SLDiag G.e t SL protocol SCIVEr 1Get SL protocol server status.
Diagnose Information
Obtain the baud rate, data bits, stop bits,
Serial port packet parity bits, and frame interval
LXComCapture ca turg P information of the corresponding
P channel of the LX-CM series serial
module for packet capturing.
View the status of Modbus RTU master
MODBUS station messages and use the "Serial
LXComMBMaster Port Packet Capture" tool to parse
Master(capture) . X
received or sent slave station
messages.
VView the status of Modbus RTU slave
MODBUS station messages and use the "Serial
LXComMBSlave Slave(capture) Port Packet Capture" tool to parse the
messages.
Free Protocol Implement the function of sending data
LXComFreePortSend Communication Data np 9
. via a free protocol.
Transmission(capture)
Free Protocol Implement the function of receiving data
LXComFreePortReceive Communication Data np 9
- via a free protocol.
Reception(capture)
TaskStart Running task Run the specified task.
TaskStop Stopping task Stop the specified task.
TaskStatus Return to task status Return to the current status of the task.
TaskTestCancel rs)c()eitr?tng task cancellation Set the task cancellation point function.
Users can call this function in task
TaskExit Exiting task configuration to end the execution of this
task.
Task instruction . When the lock is not acquired, the task
TaskLock (Sb)I/csi:im I(;Ck locking thread is blocked and suspended until
9 other tasks release the lock.
Users need to decide whether to access
Svstem lock lockin resources (data) shared between
TaskTryLock (n{)n-blockin ) 9 different tasks based on the return value
9 of this interface. It can be unlocked only
after the lock is locked successfully.
After the system lock is locked,
TaskUnlock System lock unlocking |TaskUnlock provides an unlocking

interface.

1
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Get the task cycle run

Period time used to get the IEC task

Time related
instruction

TaskCycleGet by the feature block where the feature block is located.

FileOpen Opening file Open a file according to the method set
by the user.

FileClose Closing file Close a file.

FileRead Reading file Read a file.

FileWrite \Writing file \Write a file.

FileRead Reading file 2 Read file 2.

FileWrite \Writing file 2 Write file 2.

File operation FileLseek ’p\)/lcletre]gr’ file read/write Move the file read/write pointer.

FileListScan Scanning directory files S.can all files contained in the specified
directory.
Open a file handle that traverses the

FindFirstFile Searching first file directory and obtain the first file name in
the directory.

FindNextFile Find the next file Traverse the directory and get the next
file name in the specified directory.

FindClose Search end Close the traversal handle.

FileRemove Deleting files Delete a file.

GetTickCnt Getting boot count Get the time since the controller was
powered on.

TimeDelay Time delay Achieve the effect of time delay.

SET RTC Setting real-time clock Set the user-specified time into the PLC
real-time clock.
Read the time in the PLC hardware real-

GET_RTC Reading real-time clock [time clock, which is the UTC+08:00

time.

sysGetTimepulse_1min

Getting 1-minute pulse
status

Output a square wave pulse signal with
a period of 1 minute, with the state
flipping every 30 seconds.

sysGetTimepulse_1s

Getting 1-second pulse
status

Output a square wave pulse signal with
a period of 1 second. The return value
status flips every 500 milliseconds.

sysGetTimepulse_200ms

Getting 200-millisecond
pulse status

Output a square wave pulse signal with
a period of 200 milliseconds. The return
value status flips every 100
milliseconds.

sysGetTimepulse_100ms

Getting 100-millisecond
pulse status

Output a square wave pulse signal with
a period of 100 milliseconds. The return
value status flips every 50 milliseconds.

sysGetTimepulse_20ms

Getting 20-millisecond
pulse status

Output a square wave pulse signal with
a period of 20 milliseconds. The return
value status flips every 10 milliseconds.

sysGetTimepulse_10ms

Getting 10-millisecond
pulse status

Output a square wave pulse signal with
a period of 10 milliseconds. The return
value status flips every 5 milliseconds.

sysGetTimepulse_1ms

Getting 1-millisecond
pulse status

Output a square wave pulse signal with
a period of 1 millisecond. The return
value status flips every 500
microseconds.

sysGetTimepulse_100us

Getting 100-
microsecond pulse

status

Output a square wave pulse signal with
a period of 100 microseconds. The

return value status flips every 50

12
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microseconds.

sysGetModel Getting module model |Get the module model.
Get the firmware Get the firmware version information of
sysGetCPUModuleVern version information of
the controller.
the controller
sysGetModuleSN Getting module serial Get the module serial number.
number
sysGetCheckTime Getting inspection time |Get the detection time.
Module sysGetEthMac Getting Mac address  |Get the Mac address.
information sysSetEthlp Set IP Address Set the controller IP address.
Instruction sysGetEthlp Get Eth IP Address Get the controller IP address.
. . . |[The input parameter DataAddr points to
sysSetCpuStatusAddress Setting CPU diagnostic an address used to store diagnostic
address
data.
sysCleanQDataArea Clearing Q area Clear all data in Q area
address data )
Get data area header Use to get the start address of the data
sysGetDataAreaAddrByld address area based on the ID of the user data
area (M, |, Q, R, G, S).
By resetting the comX protocol board,
EtherCAT_BusReset Resetting EtherCAT bus re_c_oqflgur|ng the slave station, and .
initializing the protocol stack, the entire
EtherCAT bus is finally reset.
By clearing the error code displayed by
Resetting slave station the slave station through the EtherCAT
EtherCAT_AxisFaultReset 9 protocol message, and then initializing
error - Co
the slave station, the slave station is
finally ready to enter the enabled state.
By turning on/off the servo enable
EtherCAT_DriveEnable Servo enable switch, the enable status of each slave
station can be controlled independently.
EtherCAT GetDriveEnableState Getting servo enable Get.the servo enable status of a slave
- status station axis.
Read the parameter length and
EtherCAT Read Reading slave station [parameter content of th.e specified
parameters parameters of the specified slave
station.
ETHE,RCAT . . Read the content of the specified
Functions Writing slave station

EtherCAT_Write

parameters

parameters of the specified slave
station.

EtherCAT_Read?2

Reading slave station
parameters2

It is to quickly read the parameter
length and parameter content of the
specified parameters of the
specified slave station.

EtherCAT_Write2

\Writing slave station
parameters2

It is to write the parameter content of the
specified parameters of the specified
slave station.

EtherCAT_GetSlavelnOutOffset

Getting slave station
input/output starting
offset

Get the offset of the input/output starting
address of a slave station.

EtherCAT_SetAxisOperationMode

Set the Axis Mode of
Operation

It is to set the Mode of Operation
(control mode) of the specified EtherCAT]
slave station. The input is the specified
axis number and the control mode value
to be set. The axis number must be

consistent with

13
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EtherCAT_SetAxisCtrWord

Set the Axis Control
Word

It is to set the control word of the
specified EtherCAT slave station.

EtherCAT_GetSlaveODOffset

Get Slave Station OD
Offset of IQ area

Get the 1Q area offset of the slave
station object dictionary.

EtherCAT_GetSlaveLinkinfo

Get Slave link info

Get the slave station port link
information.

EtherCat Touch

EtherCAT_CaptureConfig

Touch Probe function
configuration

Capture the high-precision position of
the EtherCAT bus driver

EtherCAT_CaptureGetStatus

Get Touch Probe Status

Return the status of the high-speed
capture function of the specified

Probe .
slave station.
Return Mpos obtained from the high-
EtherCAT_CaptureGetMpos Get Touch Probe Result [speed capture channel of the specified
slave station.
EIP_SCANNER_GET_IDENTITY Qet save identity Qet the §Iave station identity
information information.
EIP_SCANNER GET ASSEMBLY| Qet slavg assembly Qet the §Iave station assembly
information information.
EIP SCANNER SET ASSEMBLY Set slavg assembly Set the §Iave station assembly
- - - information information.
CIP Class3 Create .
EtherNetlp CIPOpen Connection Open a connection.
Functions CIPRead CIP Class3 Read Tag \Write the read peer tag data into the
source tag.
CIPWrite CIP Class3 Write Tag }[/;/gte the source tag value to the peer
CIPClose ciP CIas_sS Close Close connection.
Connection
Send CIP UCMM Send connectionless explicit messages
CIPUCMMSend Explicit Message to a specified EtherNet/IP Adaptor.
Read CANopen slave Used to retrieve parameter values from
LXCANopenReadDict EDS P the object dictionary of a CANopen
CANopen slave node.
. o Write CANopen slave |Used to write values to the object
Functions(LX) |LXCANopenWriteDict EDS dictionary of a CANopen slave node.
LXCANopenNodeNMT Senq NMT command |Sends an NMT cpmmand to a CANopen
specifier slave node to switch its state.
Use the
, , DeviceNet_Attribute_WriteRead
DeviceNet_Atrribute WriteRead Write rea.d DeviceNet function block to set and read the
= - slave atrribute
attribute values of DeviceNet slave
stations.
DeviceNet
Functions Use the DeviceNet_Diaginfo_Read
function block to read the polling
DeviceNet_Diaglnfo_Read Rlead DewgefNet time, number of packet§ sent,
slave diag info number of packets received, and
number of packets lost from the
DeviceNet slave device.
PROFINET . Read the PROFINET |50, 4 the PROFINET slave channel
. PN_Get_Channel_Diag slave channel . :
Functions diagnostic values.

diagnostic values

14
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PN_Get_Warning_Diag

Read the PROFINET
slave warning
diagnostic values

Read the PROFINET slave warning
diagnostic values.

PN_Get_Mismatch_Diag

Read the PROFINET
slave slot mismatch

diagnostic values

Read the PROFINET slave slot
mismatch diagnostic values.

4.2

Use of Instructions

Before using the instructions, please first understand the relevant information involved in the instructions,
so that you can better understand and use the instructions.

Information Item Description
Instruction/Functional block |Indicate the instruction name, for example: ADD
Name Indicate the Chinese name of the instruction, for example, addition instruction
Indicate whether the instruction is a functional block (FB) or function (FUN)
FB/FUN Functional block instructions: can be called by programs or FBs.
Function instructions: can be called by any one of the programs, FBs, and FUNs.
Function Explain the instruction function
Parameter Describe the input, output and other parameter information of the instruction.
Example Instruction application examples are described by programming examples in LD and ST.

15
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Chapter 5  Standard Library

5.1 Arithmetical Operation

5.1.1 ADD (Add)

5111 Function

Itis to add two (or multiple) variables or constants. If the calculation result exceeds the value range of the
output variable, the overflow value will be displayed. For REAL type variables, if the operation overflows
the range, the output will display the invalid value "1.#INF" or "-1.#INF".

ADD
—EN ENO—
—INO OUT —
—IN1

ADD Functional Block

5.1.1.2 Parameter
et Initial Power Fail
Parameter{Statement|Data Type Description Value |Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
- BYTE, WORD, DWORD, SINT, USINT, INT, [The 1st~(N+1)th
In0~InN finput UINT, DINT, UDINT, REAL, TIME. input values 0 FALSE
BYTE, WORD, DWORD, SINT, USINT, INT,
ouT Output UINT, DINT, UDINT, REAL, TIME. 1 output value 0 FALSE

5113 Example

The following example uses the ADD instruction to implement the addition of multiple operands. When the
input EN detects a rising edge, the ADD instruction starts the addition function and stores the calculation
result in the output parameter OUT.

16
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L | Wariable Name | Address

Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant

001 Varl NT 3 FALSE Not Public E_
0002 |Var2 NT 5 FALSE Not Public [
0003 |var3 Nt 8 FALSE Not Public [

ADD

Var1=3

Var2=5

EN
INO
IN1

ENO

OouT

Var3=8

1 Varl:=Var2 +Var3; |Var1 =8 Var2 =3 Var3 =5
5.1.2 SUB (Subtract)
5.1.2.1 Function
Implement subtraction between two variables or constants.
SUB Functional Block
5.1.2.2 Parameter
o Initial [Power Fail
Parameter|Statement|Data Type Description Value |Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
3YTE, WORD, DwoRD, [T 1sUZr et vates (uhen he el
In0O~In1  |Input SINT, USINT, INT, UINT, 289 B8 21 theypAT’ Spoﬂware o o Plo FALSE
DINT, UDINT, REAL, TIME p
operation rules)
BYTE, WORD, DWORD,
ouT Output SINT, USINT, INT, UINT, 1 output value 0 FALSE

17
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DINT, UDINT, REAL,
TIME.

5.1.2.3 Example

For example, the following example implements the subtraction operation of two operands through the
SUB instruction. When the input EN detects a rising edge, the SUB instruction starts the subtraction
function and stores the calculation result in the output parameter OUT.

No. | Variable Name | Address | “ariable Description | Variable Type | Online Value Power Fail Safeguard | NetWork Public | Enable constant
ooo1 Var1 AT INT FALSE Mot Public |—
o002 WarZ SohW100 INT 2 FALSE Mot Public ’_
0003 Var3 RQW0 INT 5 FALSE Mot Public |—
SUB
EN ENO
ouT Var3=5
1 Var3:=Varl-Var2; |Var3=5 Var1 =7 Var2 =2
5.1.3 MUL (Multiply)
5.1.3.1 Function
It is to implement multiplication of two (or multiple) variables or constants.
MUL Functional Block
5.1.3.2 Parameter
et Initial |Power Fail
Parameter{Statement|Data Type Description Value |Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
In1~InN  (Input BYTE, WORD, DWORD, |The 1st~Nth input values (when the input 0 FALSE

18
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SINT, USINT, INT, UINT, [data is of TIME type, please refer to the help
DINT, UDINT, REAL, description in the AT software for the
TIME. operation rules)

BYTE, WORD, DWORD,
SINT, USINT, INT, UINT,
DINT, UDINT, REAL,
TIME.

ouT Output 1 output value 0 FALSE

5.1.3.3 Example

For example, the following example uses the MUL instruction to implement the multiplication operation of
multiple operands. When the input EN detects a rising edge, the MUL instruction starts the multiplication
function and stores the calculation result in the output parameter OUT.

No. ‘ “ariable Name | Address | “ariable Description | “ariable Type | Online Value Power Fail Safeguard | NetWork Public | Enable constant
0001 Varl Yl INT FALSE Not Public |—
0002 arz2 MW 100 INT 4 FALSE Not Public |7
0003 Var3 QW INT 5 FALSE Not Public |—

1 Var3 :=Var1*Var2 ; |Var3 =8 Varl =2 Var2 =4
5.1.4 DIV (Divide)
5.1.4.1 Function

Divide variables or constants. When the divisor is 0, the result is equal to the dividend.

DIV
—EN ENO —
—INO OUT —
—IN1

DIV Functional Block

19
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5.1.4.2 Parameter
Amc Initial  (Power Fail
Parameter{Statement|Data Type Description Value [Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
5 BYTE, WORD, DWORD, SINT, USINT, INT, [The 1st~2nd input
In1~In2linput |\ DINT, UDINT, REAL. values 0 FALSE
BYTE, WORD, DWORD, SINT, USINT, INT,
ouT Output UINT, DINT, UDINT, REAL. 1 output value 0 FALSE
5143 Example

For example, the following example implements the division operation of two operands through the DIV
instruction. When the input EN detects a rising edge, the DIV instruction starts the division function and
stores the calculation result in the output parameter OUT.

No | Variable Name | Address | Wariable Description | Variable Type | Online Value Power Fail Safeguard | NetWork Public | Enable constant
0001 War1 %D INT _ FALSE Not Public |—
o002z WarZ MW100 INT 2 FALSE Not Public ,_
0003 Ward %B0QWO INT 4 FALSE Not Public ,_
DIV
EN ENO
Var1=8 INO ouT Var3=4
Var2=2 IN1
1 Var3:=Varl/Var2; ‘VarS =4 Var1 =8 Var2 =2
5.1.5 MOD (Modulus)
5.1.5.1 Function

The remainder after the division of a variable or constant is an integer. When the divisor is 0, the result is
equal to the dividend, and the sign of the result is the same as the dividend.
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MOD
—EN ENO —
—INO O —
—IN1

MOD Functional Block

5.1.5.2 Parameter
o Initial Power Fail
Parameter{Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
- BYTE, WORD, DWORD, SINT, USINT, INT, [The 1st~2nd input
In1~In2 finput UINT, DINT, UDINT, REAL. values 0 FALSE
BYTE, WORD, DWORD, SINT, USINT, INT,
ouT Output UINT, DINT, UDINT, REAL. 1 output value 0 FALSE
5.1.5.3 Example

For example, the following example implements the remainder operation of two operands through the
MOD instruction. When the input EN detects a rising edge, the MOD instruction starts the remainder
operation function and stores the calculation result in the output parameter OUT.
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Mo. ‘ Wariable Name | Address Variable Description

ariable Type | Online Value

Power Fail Safeguard

NetWork Public |

Enable constant

0001 arl WD INT _ FALSE Mot Public r
o002 War2 MW100 INT 2 FALSE Mot Public |—
0003 War3 %aWo INT 1 FALSE Not Public |—
Var1=9 INO OuT Var3=1 |
Var2=2 IN1
1  Var3 :=Var1 MOD Var2 ; ‘Var3 =1 Var1 =9 Var2 =2
5.1.6 SIZEOF (Variable Size)
5.1.6.1 Function
Number of bytes required for getting the data type.
SIZEOF
—EN ENO—
—IN OuUTH
SIZEOF Functional Block
5.1.6.2 Parameter
Parameter{Statement|Data Type Description :;':La; ;::;ZLE?;I
EN Input BOOL Enable input
ENO Output BOOL Enable output
In1 Input ARRAY 1 input value FALSE
DINT, DWORD, INT, REAL, UDINT, UINT, 1 output
ouT Output \WORD value 0 FALSE
5.1.6.3 Example

For example, the following example uses the SIZEOF instruction to obtain the number of bytes required
for the data type. When the input EN detects a rising edge, the SIZEOF instruction starts the byte length
function and stores the calculation result in the output parameter OUT.
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No. ariable Name | Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public

| Enable constant

oo War1 ARRAYID..4] OF INT FALSE Mot Public |—
o002 WVar2 INT 10 FALSE Mot Public r
Var1 IN OUT —Var2=10
1 Var2 = SIZEOF(Var1); ‘VarZ =10 Var1
5.1.7 ABS (Absolute Value)
5.1.71 Function
Assign the absolute value of the input data to the output variable.
ABS Functional Block
5.1.7.2 Parameter
Parameter|Statement|Data Type Description {;::Lael EZ‘Z;ZLE?:
EN Input BOOL Enable input
ENO  |output [BOOL Enable
output
INT, REAL, LREAL, BYTE, WORD, DWORD, SINT, |, .
In1 Input USINT, UINT, DINT, UDINT. 1 input value |0 FALSE
DINT, WORD, DWORD, DINT, UINT, REAL, LREAL
@REAL
ouT output  [OLREAL Jacl’jép“t 0 FALSE
@INT, BYTE, WORD, DWORD, DINT, UINT, REAL,
LREAL
®WORD, DWORD, DINT, REAL, LREAL
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®DWORD, DINT, REAL, LREAL

@INT, BYTE, WORD, DWORD, DINT, UINT, REAL,
LREAL

®INT, BYTE, WORD, DWORD, DINT, UINT, REAL,
LREAL

(©@WORD, DWORD, DINT, UINT, REAL, LREAL

@DWORD, DINT, REAL, LREAL
(iDWORD, DINT, UDINT, REAL, LREAL
(@LREAL

(3LREAL

(@LREAL

5.1.7.3

For example, the following example implements an absolute value assignment operation for an operand

Example

through the ABS instruction. When the input EN detects a rising edge, the ABS instruction assigns the
absolute value of the input data to the output variable and stores the calculation result in the output

parameter OUT.
No. Variable Mame | Address Variable Description | Variable Type | Initial Value ‘ Power Fail Safeguard | NetWork Public | Enable constant |
ooo Warl %MD INT ﬂ 0 FALSE ﬂ Not Public ﬂ |—
o002z Var2 SEMW100 REAL ﬂ 0 FALSE ﬂ Not Public ﬂ |—
ABS
EN ENO
IN OUT Var2=3
1 Var2 = ABS(Var1); ‘VarZ =3 Var1 =-3

5.1.8

5.1.8.1

It is to find the square root of the input data, where the input data must be non-negative.

SQRT (Square Root)

Function
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EN
IN

SQRT
ENO
OUT

SQRT Functional Block

5.1.8.2 Parameter
et Initial Power Fail
Parameter{Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO  |output [BOOL Enable
output
BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, |, .
In1 Input SINT, USINT, UINT, UDINT 1 input value |0 FALSE
ouT Output  |REAL, LREAL Toutput |, FALSE
value
5.1.8.3 Example

For example, the following example implements the square root operation of an operand through the

SQRT instruction. When the input EN detects a rising edge, the SQRT instruction takes the square root of

the input data and stores the calculation result in the output parameter OUT.

No. Variable Mame | Address | ariable Description

Variable Type | Online Value | Power Fail Safeguard |

NetWork Public

| Enable constant

o001 Varl

oooz Var2

%M10

SEMW100

INT

REA|

L

5 FALSE

2.236063 FALSE

1 Var2 .= SQRT(Var1):

5.1.9

5.1.9.1

EN
IN

SQRT

Mot Public

Mot Public

=
=

ENO

OUT —{Var2=2.23606801 |

|Var2 = 2.23606801

LOG (Common Logarithm)

Function

Var1 =5

Find the base 10 logarithm of the input data, where the input data must be a positive number.
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—EN
—IN

LOG

ENO—
OUT —

LOG Functional Block

5.1.9.2 Parameter
et Initial Power Fail
Parameter{Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO  |output [BOOL Enable
output
BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, |, .
In1 Input SINT, USINT, UINT, UDINT, 1 input value |0 FALSE
ouT Output  |REAL, LREAL Toutput |, FALSE
value
5.1.9.3 Example

For example, the following example implements the logarithm operation of an operand through the LOG
instruction. When the input EN detects a rising edge, the LOG instruction starts to calculate the base-10
logarithm of the input data (the input data must be a positive number), and stores the calculation result in

the output parameter OUT.

No \ariable Name | Address

‘ Variable Description

ariable Type

‘ Online Value | Power Fail Safeguard |

NetWork Public

| Enable constant

0001 Warl

oooz Var2

%010

%6MW100

varl=10 |—IN

INT

REAL

10 FALSE

1 FALSE

EN

LOG

Not Public

Mot Public

EMC

OUTH{ varz=1 |

1 Var2 .= LOG(Var1); ‘Var2 =1

5.1.10

5.1.10.1.

LN (Natural Logarithm)

1

Function

=
—

Var1 =10

It is to find the natural logarithm of the input data, where the input data must be a positive number.
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LN

—EN ENO —
—IN OUT —

LN Functional Block

5.1.10.2 Parameter
et Initial Power Fail
Parameter{Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO  [|output [BOOL Enable
output
BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, |, .
In1 Input SINT, USINT, UINT, UDINT 1 input value (0 FALSE
ouT Output  |REAL, LREAL Toutput |, FALSE
value
5.1.10.3 Example

For example, the following example implements the natural logarithm operation of an operand through the
LN instruction. When the input EN detects a rising edge, the LN instruction calculates the natural logarithm
of the input data (the input data must be a positive number), and stores the calculation result in the output
parameter OUT.
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No Variable Name | Address

Variable Description “ariable Type Online Value

Power Fail Safequard

NetWork Public

‘ Enable constant

0001 Var1

ogoz Var2

%10

%aMW100

REAL

10

2302585

LN
EN

el N

ENO

FALSE Not Public

FALSE HNot Public

=
-

ouT

Var2=2.302585125 |

1 Var2 =LN(Var1),
5.1.11 EXP (Exponent)
51111 Function

‘ Var2 = 2.302585125

Var1 =10

It is calculated using the input data as the power of the exponent, that is, y=eX, where x is the input and y
is the output.

EXP Functional Block

5.1.11.2 Parameter
o Initial Power Fail
Parameter|Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO  [|output [BOOL Enable
output
BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, |, .
In1 Input SINT, USINT, UINT, UDINT 1 input value (0 FALSE
ouT Output  |REAL, LREAL Toutput 1, FALSE
value
5.1.11.3 Example

For example, the following example implements the power operation of an operand through the EXP
instruction. When the input EN detects a rising edge, the EXP instruction calculates by raising the input
data to the power of the exponent and stores the calculation result in the output parameter OUT.
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No. Wariable Name Address Wariable Dezcription ariable Type Online Value Power Fail Safeguard NetWork Public Enable constant
oo Warl INT 2 FALSE Not Public |—
ooz LREAL 7.38905609893... FALSE Not Public |—
000
ExP
EM EMNO
Vari=2 I OUT—{Var2=7_38905609893065 |
1 Var2 = ExP(Var1) | Var2 =7.38905609893065 Yar =2

5.1.12 SIN (Sine)

5.1.121 Function

Find the sine of the input data, where the input data is expressed in radians.

T
Radian (rad) = angle*
180°
SIN
—EN ENO—
—IN OUTH—
SIN Functional Block
5.1.12.2 Parameter
o Initial Power Fail
Parameter{Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO  |output [BOOL Enable
output
BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, |, .
In1 Input SINT, USINT, UINT, UDINT 1 input value |0 FALSE
ouT Output  |REAL, LREAL Toutput 1, FALSE
value
5.1.12.3 Example

For example, the following example implements the sine operation of an operand through the SIN
instruction. When the input EN detects a rising edge, the SIN instruction finds the sine value of the input
data, which is expressed in radians, and stores the calculation result in the output parameter OUT.
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No. “ariable Name | Address Variable Description “ariable Type Online Value Power Fail Safeguard NetWork Public | Enable constant

0001 |vart %10 T 1 FALSE Not Public [
0002 |var2 %MW100 REAL 0841471 FALSE Not Public [
0001
SIN
EN ENO
Vari=1 [N OUT—{Var2=0.841471 |
1 Var2 .= SilVarl) | War2 = 0.841471 Warl =1

5.1.13 COS (Cosine)

51.131 Function

Itis to find the cosine of the input data, where the input data is expressed in radians.

T
Radian (rad) = angle* 3

COS

—EN ENO —
—IN OUT |—

COS Functional Block

5.1.13.2 Parameter
o Initial Power Fail
Parameter|Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO  [|output [BOOL Enable
output
BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, |, .
In1 Input SINT, USINT, UINT, UDINT 1 input value (0 FALSE
ouT Output  |REAL, LREAL Toutput |, FALSE
value
5.1.13.3 Example

For example, the following example implements the cosine operation of an operand through the COS
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instruction. When the input EN detects a rising edge, the COS instruction finds the cosine value of the
input data, which is expressed in radians, and stores the calculation result in the output parameter OUT.

No. ariable Name Address | Variable Description ariable Type Online Value Power Fail Safequard | NetWork Public Enakble constant
0001 Varl %IN10 INT 1 FALSE Not Public [
o002 SeMW100 REAL 0.5403023 FALSE Not Public l_
0001
COS
EN ENO
Vari=1 {IN OUT—Var2=0.5403023 |

1 Var2..=.COS(Varl). | Var2 = 0.5403023 Var1 =1

5.1.14 TAN (Tangent)

5.1.141 Function

It is to find the tangent value of the input data, where the input data is expressed in radians.

T
Radian (rad) = angle*
180°
TAN Functional Block
5.1.14.2 Parameter
et Initial Power Fail

Parameter{Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO  |output [BOOL Enable

output

BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, |, .

In1 Input SINT, USINT, UINT, UDINT 1 input value |0 FALSE
ouT Output  |REAL, LREAL Toutput |, FALSE

value
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5.1.14.3 Example

For example, the following example implements the tangent operation of an operand through the TAN
instruction. When the input EN detects a rising edge, the TAN instruction finds the tangent value of the
input data, which is expressed in radians, and stores the calculation result in the output parameter OUT.

No. Variable Name | Address | “ariable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant |
oo Vari %010 INT 1 FALSE Not Public r
ooo2 VarZ %eKW100 REAL 1.557408 FALSE Not Public |—
o001
TAM
EM EMO
Wart=1 I—IN GL.IT—|‘-IE|FE='1.55?4EIE

1 Var2 .= TAM(Varil | Var2 = 1.557408 Vard =1

5.1.15 ASIN (Arc Sine)

5.1.151 Function

Find the arcsine of the input data. Input value: [-1,+1].

ASIN
—EN ENO —
—IN OUT —

ASIN Functional Block

5.1.15.2 Parameter
et Initial Power Fail

Parameter{Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO  |output [BOOL Enable

output

BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, |, .

In1 Input SINT, USINT, UINT, UDINT 1 input value (0 FALSE
ouT Output  |REAL, LREAL Toutput |, FALSE

value
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5.1.15.3 Example

For example, the following example implements the arcsine operation of an operand through the ASIN
instruction. When the input EN detects a rising edge, the ASIN instruction finds the arcsine value of the

input data. The input value is [-1,+1], and the calculation result is stored in the output parameter OUT.

No. ariable Name Address | ariable Description ariable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 War1 INT 1 FALSE Not Public [
o002 Var2 LREAL 1.570796371 FALSE Mot Public:

ASIN

EN ENO
Vari=1"—i{IN OUT —Var2=1.570796371 |

0001 |Var2 := ASIN (Var1); [Var2 = 1.570796371 Vart =1

5.1.16 ACOS (Arc Cosine)

5.1.16.1 Function

Find the arc cosine of the input data. Input value: [-1,+1].

ACOS

—EN ENO —
—iIN OUT —

ACOS Functional Block

5.1.16.2 Parameter
et Initial Power Fail

Parameter{Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO Output  [BOOL Enable

output

BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, |, .

In1 Input SINT, USINT, UINT, UDINT 1 input value (0 FALSE
ouT Output  |REAL, LREAL Toutput |, FALSE

value
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5.1.16.3 Example

For example, the following example implements the arc cosine operation of an operand through the ACOS
instruction. When the input EN detects a rising edge, the ACOS instruction finds the arc cosine value of
the input data. The input value is [-1,+1], and the calculation result is stored in the output parameter OUT.

No. Variable Mame Address Variable Description Variable Type Online Value Power Fail Safequard | NetWork Public Enable constant
oo War1 INT 0 FALSE Not Public |—
0002 War2 LREAL 1.570796371 FALSE Not Public |—

ACOS
EN ENO
Var1=0 | |IN OUT —{Var2=1.570796371 |

10001 |Var2 := ACOS (Var1); Var2 = 1.570796371 Var1 =0

5.1.17 ATAN (Arc Tangent)

51171 Function

Find the arc tangent of the input data.

ATAN

—EN ENO —
—IN OUT —

ATAN Functional Block

5.1.17.2 Parameter
o Initial Power Fail

Parameter{Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO  |output [BOOL Enable

output

BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, |, .

In1 Input SINT, USINT, UINT, UDINT 1 input value |0 FALSE
ouT Output  |REAL, LREAL Toutput 1, FALSE

value
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5.1.17.3 Example

For example, the following example implements the arc tangent operation of an operand through the ATAN
instruction. When the input EN detects a rising edge, the ATAN instruction takes the arc tangent value of
the input data and stores the calculation result in the output parameter OUT.

No. | “ariable Name | Address ariable Description | Variable Type | Online Value Power Fail Safeguard | NetWork Public | Enable constant
ooo1 arl INT 1 FALSE Mot Public |—
ooz War2 LREAL 0.7853981853 FALSE Mot Public |—

ATAN
EN ENO
Vari=1 =N OUT —Var2=0.7853981853 |

0007 [Var2:= ATAN (Var1 ); [Var2 = 0.7853981853 Nar =1

5.1.18 EXPT (Power)

5.1.18.1 Function

Calculate the power of x as the base and y as the exponent. x is IN1 and y is IN2.

EXPT
—EN ENO —
—INO OUT —
—IN1

EXPT Functional Block

5.1.18.2 Parameter

o Initial Power Fail
Parameter{Statement|Data Type Description Value |Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output

- BYTE, WORD, DWORD, INT, DINT, REAL, The 1st~2nd input

In1~In2finput LREAL, SINT, USINT, UINT, UDINT values 0 FALSE
ouT Output REAL, LREAL 1 output value 0 FALSE
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5.1.18.3

Example

For example, the following example implements the power operation of 2 operands through the EXPT
instruction. When the input EN detects a rising edge, the EXPT instruction calculates the power with In1
as the base and In2 as the exponent and stores the calculation result in the output parameter OUT.

Mo. Variable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | MNetWork Public | Enable constant
oo Warl %eMV10 INT 2 FALSE Mot Public l_
gooz War2 SeMV100 REAL 3 FALSE Mot Public l_
ooo3 Ward SeQW0 LREAL 8 FALSE Mot Public |—
Var1=2 INO ouT Var3=8 |
— |
Var2=3  ==IN1
1 Var3 = EXPT(Var1, Var2); ‘Var3 =8 Varlt =2 Var2 =3
5.1.19 MOVE (Assignment)
5.1.191 Function
Assign the value of a constant or variable to another variable.
MOVE Functional Block
5.1.19.2 Parameter
P . .. |Initial |Power Fail
arameter|Statement|Data Type Description Value |Safeguard
EN Input BOOL Enable input
ENO  [|output [BOOL Enable
output
In1 Input BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT,|1 input value [0 FALSE
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UDINT, REAL, TIME, DT, BOOL, ARRAY, LREAL,
STRING, TOD, DATE

BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT,
ouT Output UDINT, REAL, TIME, DT, BOOL, ARRAY, LREAL,
STRING, TOD, DATE

1 output
value

o

FALSE

5.1.19.3 Example

For example, the following example implements the assignment of an operand through the MOVE
instruction. When the input EN detects a rising edge, the MOVE instruction assigns the value of a constant
or variable to another variable, and stores the calculation result in the output parameter OUT.

No. Variable Mame ‘ Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant |

o001 Warl YelV10 INT 100 FALSE Not Public ’—

oooz War2 MWD REAL 100 FALSE Not Public

MOVE

EN ENO
Var1=100 IN OUT{Var2=100 |

1 Var1l :=Var2; |Var1 =100 Var2 = 100

5.2 Logic Operation

5.2.1 AND (And)

5.211 Function

AND operation of variables or constants.

AND
—EN ENO —
—INO OUT —
—IN1

AND Functional Block
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5.2.1.2 Parameter
o Initial Power Fail
Parameter{Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
In1~InN lInout BOOL, BYTE, WORD, |[ltis to perform logic operation of the
P DWORD 1st~Nth input values
BOOL, BYTE, WORD, .
ouT Output DWORD Instruction result 0 FALSE
5.21.3 Example

The example uses the "AND" operation instruction to perform an "AND" operation on the value of input
INO and the value of input IN1 and queries the result in the output OUT. When this instruction is executed,
bit 0 of the input INO value and bit 0 of the input IN1 value perform an "AND" operation. The result is
stored in bit 0 of the output OUT. The same logic operation is performed on all other bits of the specified
value, and the signal status of the result bit is "1" only when both bits in the logic operation have the signal
status "1". If one of the two bits of the logic operation has the signal status "0", the corresponding result bit
is reset.

No. ‘ Variable Name | Address | Variable Description | Variable Type | Online Value ‘ Power Fail Safeguard | NetWork Public | Enable constant

0001 War1 INT 130 FALSE Not Public E_

AND
EN ENO

2#10010011—INO OouT ar1=130

[2#10001010}—{IN'1

1 Var1:=2#10010011 & 2#10001010 : |Var1 =130
5.2.2 OR (Or)
5.2.21 Function

OR operation of variables or constants.
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OR
EN ENO —
INO OUT —
IN1

OR Functional Block

5.2.2.2 Parameter
e Initial Power Fail
Parameter{Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
In1~InN_ linout BOOL, WORD, It is to perform logic operation of the
P DWORD, BYTE 1st~Nth input values
BOOL, WORD, .
ouT Output DWORD, BYTE Instruction result 0 FALSE
5.2.2.3 Example

The example uses the "OR" operation instruction to perform an "OR" operation on the value of input INO
and the value of input IN1, and queries the result in the output OUT. After this instruction is executed, it is
to perform an "OR" operation on bit 0 of the value input by INO and bit 0 of the value input by IN1. The
result is stored in bit 0 of the output OUT. The same logic operation is performed on all bits of the specified
variable. As long as the signal status of one of the two bits in this logic operation is "1", the signal status of
the result bit is "1". If the signal status of both bits of the logic operation is "0", the corresponding result bit

is reset.
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No. | Variable Name | Address Variable Description Variable Type | Online Value | Power Fail Safeguard NetWork Public | Enable constant
0001 Vari BYTE 155 FALSE Not Public E_

2#10010011—INO OUT—\Var1=155
2#10001010—{IN1

1 Var1l :=2#10010011 OR 2#10001010 § |Var1 =155
5.2.3 XOR (Exclusive Or)
5.2.3.1 Function

XOR operation of variables or constants.

XOR
—EN ENO —
—INO OUT —
—IN1

XOR Functional Block

5.2.3.2 Parameter
e Initial Power Fail
Parameter{Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
In1~InN_ linout BOOL, BYTE, WORD, |[ltis to perform logic operation of the
P DWORD 1st~Nth input values
BOOL, BYTE, WORD, .
ouT Output DWORD Instruction result 0 FALSE
5.2.3.3 Example

The example uses the "XOR" operation instruction to perform an "XOR" operation on the value of input
INO and the value of input IN1, and queries the result in the output OUT. After this instruction is executed,
it is to perform an "XOR" operation on bit 0 of the value input by IN1 and bit 0 of the value input by IN2.
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The result is stored in bit 0 of the output OUT. The same logic operation is performed on all other bits of
the specified value. When the signal status of one of the two bits in this logic operation is "1", the signal
status of the result bit is "1". If the signal status of both bits of the logic operation is "1" or "0", the

corresponding result bit is reset.

No. Variable Name Address | “ariable Description Variable Type Online Value Power Fail Safeguard | NetWork Public | Enable constant
oot wart BYTE 25 FALSE Mot Public E_
0001
XOR
EN ENO
2810010011 —INO QUTHVar1=25
2#1DDD1D1D|—IN1
1 Var1 .= 2#10010011 XOR 2#10001010 | i_"{g[l_=__2_5_ ___________________
5.2.4 NOT (Not)
5.24.1 Function
NOT operation of variables or constants bit by bit.
NOT Functional Block
5.2.4.2 Parameter
Parameter|Statement|Data Type Description {';;H‘ael gg}g;:,;?g
EN Input BOOL Enable input
ENO Output BOOL Enable output
IN Inout BOOL, WORD, DWORD, Logic operation of input
P BYTE values
ouT Output gs.%' WORD, DWORD, Instruction result 0 FALSE
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5.24.3 Example

The example uses the "NOT" instruction to invert the signal status of each bit of the input IN. When
processing the instruction, it inverts the signal status of the individual bits and stores the result in the
output OUT.

No. | Variable Name | Address | Variable Description | VariabIeType| Online Value | Power Fail Safeguard | NetWork Public | Enable constant

0001 Vari BYTE 108 FALSE Mot Public E_
NOT
EN ENO
2#10010011—IN ouT Var1=108
The result Var1 is 2401101100
1 Var1:=2#10010011 XOR 2#10001010; Var1 =108
2 ("Theresult Var1 is 2#01101100%)
5.3 Comparison Operation
5.3.1 GT (Greater Than)
5.3.1.1 Function

Determine the size of the two operands. When the first number is greater than the second number, TRUE
is output, otherwise FALSE is output.

GT

—EN ENO —

—INO OUT —

—iIN1

GT Functional Block
5.3.1.2 Parameter
P o Initial |Power Fail
arameter|Statement|Data Type Description Value [Safeguard
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EN Input BOOL Enable input

ENO Output BOOL Enable output
BOOL, BYTE, WORD, DT, DWORD, SINT, USINT, Enter two

INO, IN1  |Input INT, UINT, DINT, UDINT, REAL, TIME, DATE, TOD, operands 0 FALSE
DT, LREAL, STRING P

ouT Output  |BOOL Instruction 1oz SE - [FALSE

result
5.3.1.3 Example

The example uses the GT instruction to compare two operands. When the operand INO is greater than the
operand IN1, the OUT output is TRUE, otherwise the OUT output is FALSE.

No ariable Name | Address ‘ Variable Description | Variable Type | Online Value | Power Fail Safeguard ‘ MNetWork Public ‘ Enable constant |
0001 Vari INT 20 FALSE Not Public |—
o002 VarZ INT 30 FALSE Not Public |—
0003 Vard BOOL TRUE FALSE Not Public |—
GT
EN ENO

Vari=30 |—IN0  OUT—EIRRIGTE

Var2=20 IN1
1 Var3:=Vari>Var2; ‘VarS = Var1 =30 Var2 =20
5.3.2 LT (Less Than)
5.3.2.1 Function

It is to determine the size of the two operands. When the first number is lesser than the second number,
TRUE is returned, otherwise, the result is FALSE.

LT
—EN  ENO|-
—IN0O  OUT|
—IN1

LT Functional Block
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5.3.2.2 Parameter
Parameter|Statement|Data Type Description {';a:ﬂ‘ael g:ﬂ;{,;?&l
EN Input BOOL Enable input
ENO Output BOOL Enable output
BOOL, BYTE, WORD, DT, DWORD, SINT, USINT, Enter two
INO, IN1  (Input INT, UINT, DINT, UDINT, REAL, TIME, DATE, TOD, operands 0 FALSE
DT, LREAL, STRING P
ouT Output  [BOOL Instruction oA SE - |FALSE
result
5.3.2.3 Example

The example uses the LT instruction to compare two operands. When the operand INO is smaller than the

operand IN1, the OUT output is TRUE, otherwise, the OUT output is FALSE.

Ho Wariable Name

| Address ‘ Variable Description | Variable Type

| Online Value | Power Fail Safeguard |

NetWork Public

Enable constant

0001 Varl

0002 Var2

0003 Var3d

1 Vard =

5.3.3

5.3.3.1

INT 20 FALSE Not Public
INT 30 FALSE Not Public
BOOL TRUE FALSE Not Public
LT
EN ENO
Vari=20 }—IN0  ouT BRI
Var2=30 N1
Varl <Var2 ; ‘VarS = Var1 = 20
GE (Greater or Equal)
Function

11

Var2 = 30

It is to determine the size of the two operands. When the first number is greater than or equal to the
second number, TRUE is returned, otherwise, the result is FALSE.

GE
—EN ENO
—INO

—IN1

GE Functional Block
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5.3.3.2 Parameter
Parameter|Statement|Data Type Description I\?a:ﬂ‘ael ggﬂ;{,;?&l
EN Input BOOL Enable input
ENO Output BOOL Enable output
BOOL, BYTE, WORD, DT, DWORD, SINT, USINT, Enter two
INO, IN1  (Input INT, UINT, DINT, UDINT, REAL, TIME, DATE, TOD, operands 0 FALSE
DT, LREAL, STRING P
ouT Output  [BOOL Instruction oA SE - |FALSE
result
5.3.3.3 Example

The example uses the GE instruction to compare two operands. When the operand INO is greater than or
equal to the operand IN1, the OUT output is TRUE, otherwise the OUT output is FALSE.

No. Wariable Name

| Address | Variable Description | Variable Type

| Online Value | Power Fail Safeguard |

NetWork Public

Enable constant |

0001 Vari

oooz Var2

0003 Vard

1 Var3:=Var1>=Var2;

5.3.4

5.3.4.1

INT

INT

BOOL

30 FALSE
20 FALSE

TRUE FALSE

Mot Public

Not Public

Mot Public

LE (Less or Equal)

Function

GE
EN ENO
Var1=30 |{N0  OUT | BN
Var2=20 |—{IN1
‘Vars = Var1 =30

1

Var2 =20

It is to determine the size of the two operands. When the first number is lesser than or equal to the second
number, TRUE is returned, otherwise, the result is FALSE.

—EN
—INO
—IN1

LE
ENO
ouT

LE Functional Block
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5.3.4.2 Parameter

Parameter|Statement|Data Type Description {;::La; g:ﬂ;{,;?&l

EN Input BOOL Enable input

ENO Output BOOL Enable output
BYTE, WORD, DT, DWORD, SINT, USINT, INT, Enter two

INO, IN1  |Input UINT, DINT, UDINT, REAL, TIME, DATE, TOD, DT, operands 0 FALSE
LREAL, STRING P

ouT Output  |BOOL nstructionIeaLSE  [FALSE

5.3.4.3 Example

The example uses the LE instruction to compare two operands. When the operand INO is smaller than or
equal to the operand IN1, the OUT output is TRUE, otherwise, the OUT output is FALSE.

No ariable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant |
0001 Varl INT 20 FALSE Not Public |—
oooz Varz INT 30 FALSE Not Public r
0003 Vard BOOL TRUE FALSE Not Public |—
LE
EN ENO
var1=20 |IN0o  ouT EEEGUEN
Var2=30 |IN1
W Var3 = Vari<=Var2; |Var3 = Var1 =20 Var2 = 30
5.3.5 EQ (Equal)
5.3.5.1 Function

It is to determine whether the two operands are equal to each other. When the first number is equal to the
second number, TRUE is returned, otherwise the result is FALSE.

EQ
—EN ENO —
—INO OUT —
—IN1

EQ Functional Block
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5.3.5.2 Parameter

Parameter|Statement|Data Type Description {;::La; g:ﬂ;{,;?&l

EN Input BOOL Enable input

ENO Output BOOL Enable output
BOOL, BYTE, WORD, DT, DWORD, SINT, USINT, Enter two

INO, IN1  |Input INT, UINT, DINT, UDINT, REAL, TIME, DATE, TOD, operands 0 FALSE
LREAL, STRING P

ouT Output  |BOOL Instruction |7 SE |FALSE

result
5.3.5.3 Example

The example uses the EQ instruction to compare two operands. When the operand INO is equal to the
operand IN1, the OUT output is TRUE, otherwise the OUT output is FALSE.

Ho. Variable Name

| Address | “ariable Description | Variable Type

| Online Value | Power Fail Safeguard |

NetWork Public

| Enable constant ‘

0001 Vari

o002 Var2

0003 Var3d

1 | Var3:= Varl=Var2;

5.3.6

5.3.6.1

INT 30 FALSE

INT 30 FALSE

BOOL TRUE FALSE

Not Public

Not Public

Not Public

EQ

EN ENO
—INO ouT
—iIN1

Var1=30

Var2=30

‘VarS =
NE (Not Equal)

Function

g /213=TRUE |

Var1 =30

11

Var2 =30

It is to determine whether the two operands are not equal to each other. When the first number is not
equal to the second number, TRUE is returned, otherwise the result is FALSE.

NE

ENO
ouT

EN
INO
IN1

NE Functional Block
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5.3.6.2 Parameter

Parameter|Statement|Data Type Description {?a'::ja; g:\f;;:‘z?g

EN Input BOOL Enable input

ENO Output BOOL Enable output
BOOL, BYTE, WORD, DT, DWORD, SINT, USINT, Enter two

INO, IN1  |Input INT, UINT, DINT, UDINT, REAL, TIME, DATE, TOD, operands 0 FALSE
LREAL, STRING P

ouT Output  |BOOL Instruction |7 SE |FALSE

result
5.3.6.3 Example

The example uses the NE instruction to compare two operands. When the operand INO is not equal to the
operand IN1, the OUT output is TRUE, otherwise the OUT output is FALSE.

No. “ariable Name

| Address | Wariable Description ‘ Variable Type

| Online Value ‘ Power Fail Safeguard |

NetWork Public

‘ Enable constant |

o001 Vart

o002 Var2

o003 Vard

1 Vard ;= Varl <> Var2 :

5.4

5.4.1

5.4.1.1

Not Public

Not Public

Not Public

Selection Operation

SEL (One Out of Two)

Function

INT 30 FALSE

INT 20 FALSE

BOOL TRUE FALSE

NE
ENO
Var1=30_|—iN0  ouT | EERRVEN
Var2=20 }—N1
|Var3 = Var1 = 30

11

Var2 = 20

Use the selector switch to select one of the two input data as the output. When the selector switch is
FALSE, the output is the first input data. When the selector switch is TRUE, the output is the second input

data.
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SEL
—EN ENO —
—G OUT —
—INO
—IN1

SEL Functional Block

5.4.1.2 Parameter
et Initial  |Power Fail
Parameter{Statement|Data Type Description Value |Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
G Input BOOL Selector switch|[FALSE [FALSE
BOOL, BYTE, WORD, INT, DWORD, SINT, USINT, Enter two
INO, IN1  |Input UINT, DINT, UDINT, REAL, LREAL, TIME, DATE, 0 FALSE
TOD, DT operands
BOOL, BYTE, WORD, INT, DWORD, SINT, USINT, Instruction
ouT Output UINT, DINT, UDINT, REAL, LREAL, TIME, DATE, 0 FALSE
TOD, DT result
54.1.3 Example

The example is a SEL instruction OUT := SEL(G, INO, IN1), where G is the selector switch, and INO and
IN1 are the first and the second input data respectively. When the selector switch G is FALSE, the OUT
output is INO, and when the selector switch G is TRUE, the OUT output is IN1.
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No. “ariable Name | Address Variable Description “ariable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 G BOOL FALSE FALSE Not Public ’_
0002 arl INT 30 FALSE Not Public ’_
0003 Warz INT 20 FALSE Not Public ’_
0004 Vard INT 30 FALSE Not Public ’_
SEL
EN ENO

G=FALSE G ouT Var3=30
Var1=30 [—INO
Var2=20 |IN1

17 Var3 := SEL (G, Var1, Var2); Var3 = 30 G= Var1 =30 Var2 =20
5.4.2 MAX (Maximum)
5.4.21 Function

Select the maximum value among the two input data as the output.

MAX

—EN ENO —
—INO OUT —
—IN1

MAX Functional Block

5.4.2.2 Parameter
o Initial |Power Fail

Parameter|Statement|Data Type Description Value |Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output

BYTE, WORD, INT, DWORD, SINT, USINT, UINT, |Enter two
INO, INT " input ||\ "UDINT, REAL, LREAL, TIME. DATE, TOD, DT|operands 0 FALSE

BYTE, WORD, INT, DWORD, SINT, USINT, UINT, |Instruction
ouT Output |5 |NT, UDINT, REAL, LREAL, TIME. DATE, TOD, DTlresult 0 FALSE
5.4.2.3 Example

The example is a MAX instruction OUT:=MAX(INO, IN1), where INO and IN1 are the first input data and the
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second input data respectively, and OUT is the output data. When the MAX instruction is executed, the
maximum value out of the two input data INO and IN1 is selected to output to OUT.

No. Variable Name | Address | “ariable Description | “ariable Type | Online Value | Power Fail Safeguard | NetWork Public ‘ Enable constant |

oo “arl INT 20 FALSE Mot Public |—

oooz2 War2 INT 30 FALSE Not Public |—

o003 Vard INT 30 FALSE Not Public |—

MAX
EM ENO
Yari=20 I—INEI ouT War3=30
War2=30 |—IN1

1 Var3 == MAX(Var1, Var2); ‘ Var3 = 30 Var1 =30 Var2 = 20
5.4.3 MIN (Minimum)
5.4.3.1 Function
Select the minimum value among the two input data as the output.

MIN Functional Block
5.4.3.2 Parameter
o Initial |Power Fail

Parameter{Statement|Data Type Description Value |Safeguard
EN Input BOOL Enable input

ENO Output BOOL Enable output

BYTE, WORD, DWORD, SINT, USINT, INT, UINT, |Enter two
INO, IN1input DINT, UDINT, REAL, LREAL, TIME, DATE, TOD, DT|operands 0 FALSE
BYTE, WORD, DWORD, SINT, USINT, INT, UINT, |Instruction

ouT Output |5 |NT, UDINT, REAL, LREAL, TIME, DATE, TOD, DTlresult 0 FALSE
5.4.3.3 Example

The example is a MIN instruction OUT:=MIN(INO, IN1), where INO and IN1 are the first input data and the
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second input data respectively, and OUT is the output data. When the MIN instruction is executed, the
minimum value out of the two input data INO and IN1 is selected to output to OUT.

No.

Variable Name ‘

Address | “ariable Dezcription | Variable Type

| Online Value | Power Fail Safeguard |

NetWork Public

| Enable constant |

oood “arl INT 20 FALSE Mot Public |—
o002 War2 INT 30 FALSE Mot Public |—
0003 Ward INT 20 FALSE Mot Public |—
I
EMNO
Vari=20 |—IND ouT Wari=20
Var2=30 |IN1
1 Var3 = MIN (Var1, Var2) Var3 =20 Var1 =30 Var2 =20
5.4.4 MUX (One Out of Multiple)
5.4.4.1 Function
Use the control number to select one of multiple input data as the output.
MUX Functional Block
5.4.4.2 Parameter
et Initial |Power Fail
Parameter{Statement|Data Type Description Value [Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, WORD, DWORD, SINT, USINT, INT, UINT, |Select control
K Input |5 INT, UDINT number 0 FALSE
BYTE, WORD, DWORD, SINT, USINT, INT, UINT, Enter 1~N
INO~INn  |Input DINT, UDINT, REAL, LREAL, TIME, DATE, TOD, 0 FALSE
DT operands
BYTE, WORD, DWORD, SINT, USINT, INT, UINT,
ouT Output DINT, UDINT, REAL, LREAL, TIME, DATE, TOD, |[Instruction result|0 FALSE
DT
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5443

Example

The example is an instruction OUT:=MUX(K,INO,...,INn), where K is the control number, INO,...,INn is the
input data, and OUT is the output result. When the control number K is 0, the INOth input data is selected
as the OUT output. When the control number K is n, the INnth input data is selected as the OUT output.

Mo.

Wariable Name

| Address | “ariable Description |

Variable Type

| Online Value | Power Fail Safeguard |

NetWWork Public

Enable constant ‘

0001

ooo2

0003

0004

0005

Vari

Var2

Vard

Vard

INT

INT

INT

INT

INT

20

30

40

40

2

War1=20 |—
War2=30 |—

War3=40 |—

EM
K

MO
I
M2

MU
EMO

FALSE

FALSE

FALSE

FALSE

FALSE

Mot Public

Mot Public

Mot Public

Mot Public

Mot Public

ouT Vard=40

|

1

5.4.5

5.4.5.1

Var4 .= MUX(K, Var1, Var2, Var3); [Var4 = 40

LIMIT (Limit)

Function

1
N

Var1 =20

Var2 = 30

Var3 =40

It is to determine whether the input data is between the minimum and the maximum values. If the input
data is between the two, the input data is directly output as output data. If the input data is greater than the
maximum value, the maximum value is used as the output value. If the input data is smaller than the
minimum value, the minimum value is used as the output value.

—EN

—IN

LIMIT
ENO

MIN OuUT

MAX

LIMIT Functional Block
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5.4.5.2 Parameter
o Initial [Power Fail

Parameter|Statement|Data Type Description Value |Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output

BYTE, WORD, DWORD, SINT, USINT, INT, UINT, Lower limits of
MIN Input DINT, UDINT, REAL, LREAL, TIME, DATE, TOD, 0

DT operand

BYTE, WORD, DWORD, SINT, USINT, INT, UINT, Upper limits of
MAX Input DINT, UDINT, REAL, LREAL, TIME, DATE, TOD, PP 0

DT operand

BYTE, WORD, DWORD, SINT, USINT, INT, UINT, Enter one
IN Input DINT, UDINT, REAL, LREAL, TIME, DATE, TOD, 0 FALSE

DT operand

BYTE, WORD, DWORD, SINT, USINT, INT, UINT,
ouT Output DINT, UDINT, REAL, LREAL, TIME, DATE, TOD, |Instruction result |0 FALSE

DT
5.4.5.3 Example

The example uses the LIMIT instruction OUT := LIMIT(Min, IN, Max). To determine whether the value of

the input data IN is between MIN and MAX, if the input data IN is between the two, the OUT output is IN; if

IN is smaller than MIN, then the OUT output is MIN, and; if IN is greater than MAX, the OUT output is

MAX.
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No. “ariable Name | Address \ariable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
] Var1 LREAL 50 FALSE Not Public |—
o002 Var2 LREAL 30 FALSE Not Public r
LIMIT
EM EMO
[ 10 M OUT | Var2=30
Yar1=50 IM
[ 30 max
1 Var2 = LIMIT(10, Var1, 30); Var2 = 30 Var1 = 50

5.5 Shift Operation

5.5.1 SHL (Shift Left)

5.5.1.1 Function

It is to shift left the operand bit by bit. The bits shifted out on the left are not processed, and 0 is
automatically added to the right.

SHL
—EN ENO —
—IN OUT —
—N

SHL Functional Block

5.5.1.2 Parameter
o Initial Power Fail

Parameter{Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output

BYTE, INT, WORD, SINT, UINT, USINT, Enter one
IN Input 15 NT, DWORD operand 0 FALSE

BYTE, INT, WORD, SINT, UINT, USINT, Number of left
N nput |5 NT, DWORD shifts 0 FALSE
ouT Output BYTE, INT, WORD, SINT, UINT, USINT, Instruction result |0 FALSE
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| | [DINT, DWORD

5.5.1.3 Example

The example uses the SHL instruction to implement a bitwise left shift of each bit of the input operand IN
by shifting it to the left by N bits and discarding it, and automatically filling the vacated bits on the right with
0.

No Variable Name | Address | “ariable Description | “ariable Type | Online Value | Power Fail Safeguard ‘ MetWork Public | Enable constant |

0001 |Vart INT 88 FALSE Not Pubiic [
SHL
EN ENO
2#1001011—{IN ouT Var1=88
3 N The result Var1 is 2#1011000
1 Var1:=SHL (2#1001011,3); Var1 =88
2 ("Theresult Var1 is 2#1011000%)
5.5.2 SHR (Shift Right)
5.5.2.1 Function

It is to shift right the operand bit by bit. The bits shifted out on the right are not processed, and 0 is
automatically added to the left.

SHR

—EN ENO —

—IN OUT —

—N

SHR Functional Block
5.5.2.2 Parameter
P e Initial Power Fail
arameter|Statement|Data Type Description Value Safeguard

EN Input BOOL Enable input
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ENO Output BOOL Enable output
BYTE, INT, WORD, SINT, UINT, USINT,

IN Input DINT, DWORD Enter one operand |0 FALSE
BYTE, INT, WORD, SINT, UINT, USINT, Number of right

N Input - I5iNT, DWORD shifts 0 FALSE
BYTE, INT, WORD, SINT, UINT, USINT, .

ouT Output DINT, DWORD Instruction result |0 FALSE

5.5.2.3 Example

The example uses the SHR instruction to implement a bitwise right shift of each bit of the input operand IN
by shifting it to the right by N bits and discarding it, and automatically filling the vacated bits on the left with
0.

No. “ariable Name | Address ‘ “ariable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant ‘

SHR
EN ENO
2#1000101—{IN ouT \Var1=8
3 N *The result Var1 is 2#0001000*

1 Var1.= SHR (2#1000101,3); Var1 =8

2 (*The result Var1 is 2#0001000%)
5.5.3 ROL (Ring Shift Left)
5.5.3.1 Function

Ring shift operands to the left bit by bit, and the bits shifted out on the left are directly added to the lowest
bit on the right.

ROL

—EN ENO —
—IN OUT —
—N

ROL Functional Block
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5.5.3.2 Parameter
o Initial Power Fail
Parameter{Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, INT, WORD, SINT, UINT, USINT, Enter one
IN Input |5 |NT, DWORD operand 0 FALSE
BYTE, INT, WORD, SINT, UINT, USINT, Number of left
N put |5 NT, DWORD shifts 0 FALSE
BYTE, INT, WORD, SINT, UINT, USINT, .
ouT Output DINT, DWORD Instruction result |0 FALSE
5.5.3.3 Example

The example uses the ROL instruction to realize a bit-wise ring shift left of each bit of the operand IN, and
the bits shifted out on the left are directly added to the lowest bit on the right for n times.

No. “ariable Name |

Address | ‘ariable Description | ariable Type | Onling Value | Power Fail Safeguard | MetWork Public | Enable constant

ROL
EN ENO
2#1001011—IN ouT Var1=46
3 N The result Var1 is 2#00101110
1 Var1:= ROL (2#10001011,2); Var1 =46

2 ("Theresult Var1 is 2#00101110%)

5.5.4

5.5.4.1

ROR (Ring Shift Right)

Function

It is to ring shift operands to the right bit by bit, and the bits shifted out on the right are directly added to
the lowest bit on the left.
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ROR
—EN ENO —
—IN OUT —
—N

ROR Functional Block

5.5.4.2 Parameter
et Default Power Fail
Parameter{Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, INT, WORD, SINT, UINT, USINT,
IN Input DINT, DWORD Enter one operand (0 FALSE
BYTE, INT, WORD, SINT, UINT, USINT, |Number of right
N put |5 NT, DWORD shifts 0 FALSE
BYTE, INT, WORD, SINT, UINT, USINT, .
ouT Output DINT, DWORD Instruction result |0 FALSE
5.5.4.3 Example

The example uses the ROR instruction to realize a bit-wise ring shift right of each bit of the operand IN,
and the bits shifted out on the right are directly added to the lowest bit on the left for n times.
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No | ariable Name | Address Variable Description ariable Type Online Value Power Fail Safeguard NetwWork Public | Enable constant

0001 Vart The result Var1 is 2#11100010 BYTE 226 FALSE Not Public E_
ROR
EN ENO
2#1001011{IN ouT Var1=226
2 N The result Var1 is 2#11100010
1 Var1 := ROR(2#10001011, 2); Var1 = 226

2 ("The result Var1 is 2#111000107)

5.6 Data Type Conversion

5.6.1 BOOL_TO_TYPE (Boolean Type Conversion
Instruction)
5.6.1.1 Function

Convert a Boolean data type to another data type.

When the output is a numeric type, if the input is TRUE, the output is 1; if the input is FALSE, the output is
0.

When the output is a string type, if the input is TRUE, the output is the string "TRUE'; if the input is FALSE,
the output is the string 'FALSE'.

5.6.1.2 Parameter
Parameter|Statement|Data Type Description
Enter the Boolean variable
IN Input BOOL to be converted
BYTE, DATE, DINT, DT, DWORD, INT, LREAL, REAL, STRING,
ouT Output I|NT, TIME, TOD, UDINT, UINT, USINT, WORD Converted data type

5.6.1.3 Example

The following example uses the BOOL conversion instruction to convert BOOL variables to other data
types. When the input EN detects a rising edge, the BOOL conversion instruction starts the conversion
function and stores the calculation result in the output parameter OUT.
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No. Variable Name ‘ Address Variable Description Variable Type | Initial Valug ‘ Power Fail Safeguard | NetWork Public | Enable constant
0001 |Vart BOOL LI FALSE ;l FALSE LI Not Public LI |_
0002 |Varz BYTE LI 0 FALSE LI Not Public LI l_
0003 |var3 DATE LI D#1870-01-01 | FALSE LI Not Public LI l_
0004 |Vard DINT LI 0 FALSE LI Not Public LI l_
0005 |Vars oT LI DT#1970-01-01... FALSE LI Not Public LI l_
0006 |Varé DWORD LI 0 FALSE LI Not Public LI l_
0007 |Var7 INT LI 0 FALSE LI Not Public LI l_
0008 |Varg LREAL LI 0 FALSE LI Not Public LI l_
0008 |Varg REAL LI 0 FALSE LI Not Public LI l_
0010 |Vario STRING(B0) LI " FALSE LI Not Public LI l_
001 |vari SINT LI 0 FALSE LI Not Public LI l_
0012 |Var12 TIME LI THINS FALSE LI Not Public LI l_
0013 |Var13 TOD LI TOD#00:00:00  FALSE LI Not Public LI l_
0014 |Vari4 UDINT LI 0 FALSE LI Not Public LI l_
0015 |Var1s UINT LI 0 FALSE LI Not Public LI l_
0016 |Var1e USINT LI 0 FALSE LI Not Public LI l_
0017 |Var1? WORD LI 0 FALSE LI Not Public LI l_
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0001
BOOL_TO_BYTE
EN ENO
(Var1=TRUE g=Il}! OUT —{ Var2=1
0002
BOOL_TO_DATE
EN ENO
(Var1=TRUE =\ OUT —{Var3=D#1970-01-01 |
0003
BOOL_TO_DINT
EN ENO
(Var1=TRUE =l OUT [ Vard=1
0004
BOOL_TO_DT
EN ENO
(Var1=TRUE =l OUT —{Var5=DT#1870-01-01-00:00:01 |
0005
BOOL_TO_DWORD
EN ENO
(Var1=TRUE g=Il}! OUT ] Varf=1
0006
BOOL_TO_INT
EN ENO
(Var1=TRUE =\ OUT [ Var7=1
0007
BOOL_TO_LREAL
EN ENO
(Vari=TRUE ==II} OUT | Varg=1
0008
BOOL_TO_REAL
EN ENO
(Vari=TRUE ==II} OUT | Varg=1
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0009
BOOL_TO_STRING
EN ENO
(Var1=TRUE =l OUT [—{Var10=TRUE’
0010
BOOL_TO_SINT
EN ENO
(Var1=TRUE =II} OUT | Var11=1
0011
BOOL_TO_TIME
EN ENO
(Var1=TRUE =} OUT [—{var12=T#1ms
0012
BOOL_TO_TOD
EN ENO
(Var1=TRUE =l OUT —{Var13=TOD#00:00:00.001 |
0013
BOOL_TO_UDINT
EN ENO
(Var1=TRUE =l OUT | Var14=1
0014
BOOL_TO_UINT
EN ENO
(Var1=TRUE =II} OUT | Var15=1_]
0015
BOOL_TO_USINT
EN ENO
(Var1=TRUE =} QUT | Var16=1_|
0016
BOOL_TO_WORD
EN ENO
(Var1=TRUE =l OUT [ Var17=1
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1 Var2-= BOOL_TO_BYTE(Var1); Var2 =1 Var1 =
2 Var3 := BOOL_TO_DATE(Var1); Var3 = D#1970-01-01 Vari =
2 Vard .= BOOL_TO DINT(Var1); Vard = 1 Varl =
4 Var5 == BOOL_TO_DT{Var1); Var5 = DT#1970-01-01-00:00:01 Vari =
5 Varg .= BOOL_TO _DWORD(Var1); Varg = 1 Varl =
B Var? := BOOL_TO_INT{(Var1); Var? = 1 Var1 =
7 Var8 := BOOL_TO_LREAL(Var1); Varg =1 Vart =
8 Var9 = BOOL_TO _REAL{Var1); Varg =1 Var1 =
9 Var10 .= BOOL_TO_STRING(Var1); Var10 = TRUE' Vart =
10 Var11 = BOOL_TO_SINT(Var1); Var1l =1 Var1 =
11 Var12 .= BOOL_TO_TIME{Var1); Var12 = T#1ms Var1 =
12 Var13 = BOOL_TO_TOD(Var1); War13 = TOD#00:00:00.001 Vart =
13 Var1l4 .= BOOL_TO_UDINT(Var1): Vartd =1 Vari =
14 Var15 .= BOOL_TO _UINT(Var1); Varls =1 Varl =
15 Var16 = BOOL_TO_USINT(Var1); Var16 =1 Vari =
16 Var17 .= BOOL_TO_WORD(Var1); Varl7 =1 Varl =
5.6.2 BYTE_TO_TYPE (Byte Type Conversion

5.6.2.1

Instruction)

Function

Convert the byte type to other data types.

In the case of BYTE_TO_BOOL, the output is TRUE when the input is not equal to 0, and FALSE when
the input is equal to 0.

In the case of BYTE_TO_TIME and BYTE_TO_TOD, the input will be converted in milliseconds.

In the case of BYTE_TO_DATE and BYTE_TO_DT, the input will be converted in seconds.

5.6.2.2 Parameter
Parameter{Statement|Data Type Description
Enter the byte variables to
IN Input BYTE be converted
BOOL, DATE, DINT, DT, DWORD, INT, LREAL, REAL, STRING,
ouT Output ||\ T, TIME, TOD, UDINT, UINT, USINT, WORD Converted data type
5.6.2.3 Example

The following example uses the BYTE conversion instruction to convert BYTE variables to other data
types. When the input EN detects a rising edge, the BYTE conversion instruction starts the conversion
function and stores the calculation result in the output parameter OUT.

64




| s Rk

| Initial Value

v ]ass

Power Fail Safeguard | NetWork Public

| Enable constant

FALSE

LI TRUE LI FALSE

LI D#1870-01-01
LI 255

LI DT#1970-01-01...
LI 255

LI 255

LI 255

LI 255

LI THOMS

LI TOD#00:00:00
LI 255

LI 255

LI 255

No. Variable Name | Address “ariable Description Variable Type
0001 “arl BYTE
oooz WarZ BOOL
0003 Vard DATE
o004 “ard DINT
0005 ars DT
ooo0& Varg DWORD
g ar? INT
oo0g arg LREAL
0009 Vard REAL
o010 Varll STRING(80) LI "
oot Warll SINT LI o
0012 Var12 TIME
0013 Varld TOD
0014 “arl4 UDINT
0015 Var1s UINT
00186 Varlg USINT
0017 VarlT WORD

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

B- =
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LI Mot Public
LI Mot Public
LI Mot Public
LI Mot Public
LI Mot Public
LI Mot Public
LI Mot Public
LI Mot Public
LI Mot Public
LI Mot Public
LI Mot Public
LI Mot Public
LI Mot Public
LI Mot Public
LI Mot Public
LI Mot Public
LI Mot Public

=
=
=
=~
=
=
=~
=
=
=~
=
=
=~
=
=
=~
=
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0001
BYTE_TO_BOOL
EN ENO
Var1=255 |—iN S S VVar2=TRUE |
0002
BYTE_TO_DATE
EN ENO
Vari=255 N QUT (—{Var3=D#1970-01-01 |
0003
BYTE_TO_DINT
EN ENO
Vari=255 —IN QUT [—{Var4=255
0004
BYTE_TO_DT
EN ENO
Vari=255 —IN QUT |—{Var5=DT#1970-01-01-00:0415 |
0005
BYTE_TO_DWORD
EN ENO
Vari=255 N QUT (—{VarG=255
0006
BYTE_TO_INT
EN ENO
Vari=255 N QUT —{var7=255 |
0007
BYTE_TO_LREAL
EN ENO
Vari=255 —IN QUT [—{Varg=255
0008
BYTE_TO_REAL
EN ENO
Vari=255 —IN QUT [—{Vard=255
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0009
BYTE_TO_SINT
EN ENO
Var1=255 —IN OUT | Var1o=-1
0010
BYTE_TO_STRING
EN ENO
Vari=255 —IN QUT {varii=255
0011
BYTE_TO_TIME
EN ENO
Vari=255 —IN QUT |—{Varia=T#255ms |
0012
BYTE_TO_TOD
EN ENO
Var1i=255 —IN OUT |—{Var13=TOD#00:00:00.255 |
0013
BYTE_TO_UDINT
EN ENO
Var1=255 —IN OUT |—{Var14=255
0014
BYTE_TO_UINT
EN ENO
Vari=255 —IN QUT |—{Var15=255 |
0015
BYTE_TO_USINT
EN ENO
Vari=255 —IN OUT —{Var16=255 |
0016
BYTE_TO_WORD
EN ENO
Var1i=255 —IN QUT |—{Vari7=255
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1 Var2 -= BYTE_TO_BOOL(Var1); Var2 = Var1 = 255
2 Var3 = BYTE_TO_DATE(Var1); War3 = D#1970-01-01 War1 = 255
2 Vard = BYTE_TO_DINT{Var1); Var4 = 255 Varl = 255
- Varb = BYTE_TQ_DT(Var1); Vard = DT#1970-01-01-00:04:15 Var1 = 255
5 Vart .= BYTE_TC_DWORD(Var1); Varg = 255 Var1 = 255
6 Var7 .= BYTE_TO_INT{Var1); Var7 = 255 Var1 = 255
7 Var8 = BYTE_TO_LREAL({Var1); Var8 = 255 Varl = 255
8 Vard = BYTE_TO_REAL(Var1}); Var9 = 255 Var1 = 255
9 Var10 = BYTE_TO_SINT(Var1); Var10 = -1 Var1 = 255
10 Var11 == BYTE_TO_STRING(Var1); Var1l = '255' War1 = 255
11 Var12 .= BYTE_TO_TIME(Var1); Var12 = T#255ms Var1 = 255
12 Var13 = BYTE_TO_TOD(Var1); Var13 = TOD#00:00:00.255 Var1 = 255
13 WVar14 = BYTE_TO_UDINT(Var1); War14 = 255 War1 = 255
14 Var15 = BYTE_TO_UINT(Var1); Var15 = 255 War1 = 255
15 Var16 = BYTE_TO_USINT(Var1); War16 = 255 Var1 = 255
16 Var17 = BYTE_TO_WORD(Var1); Var17 = 255 Var1 = 255
5.6.3 DATE_TO_TYPE (Date Type Conversion
Instruction)
5.6.3.1 Function

It is to convert date data to other types of data. The date is stored internally in seconds, starting from

January 1, 1970.
5.6.3.2 Parameter
Parameter{Statement|Data Type Description
IN Input DATE Enter the date variables to be
converted
BOOL, BYTE, DINT, DWORD, INT, LREAL, REAL, STRING,
ouT Output  I5)NT, UDINT, UINT, USINT, WORD Converted data type
5.6.3.3 Example

The following example uses the DATE conversion instruction to convert DATE variables to other data
types. When the input EN detects a rising edge, the DATE conversion instruction starts the conversion
function and stores the calculation result in the output parameter OUT.
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No. \ariable Name | Address Variable Description Variable Type | Initial Value | Power Fail Safeguard | NetWork Public
ooo1 Vari DATE LI D#1970-01-01 FALSE LI Not Public
oooz Var2 BOOL LI TRUE LI FALSE LI Not Public
0003 Ward BYTE LI o FALSE LI Not Public
o004 ard DINT LI 1208600 FALSE LI Not Public
o005 Vars DWORD ;I 1208600 FALSE ;I Not Public
ooos Varg INT LI 259952 FALSE LI Not Public
o007 Var? LREAL LI 1209600 FALSE LI Not Public
ooos Varg REAL LI 1208600 FALSE LI Not Public
ooog arg SINT LI 0 FALSE LI Not Public
0010 warl STRING(80) ﬂ D#1870-01-01"  FALSE ﬂ Not Public
oo artlt UDINT LI 1208600 FALSE LI Not Public
o012 Varl2 UINT ;I 25952 FALSE ;I Not Public
0013 Var13 USINT LI o FALSE LI Not Public
0014 Varlé WORD LI 25952 FALSE LI Not Public

= ]
=
=
=
=
=
=
E ]
=
~r
=
=
=
=
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0007
DATE_TO_BOOL
EN ENO
[Var1i=0#1970-01-15 |—{IN SV S VVar2=TRUE |
0002
DATE_TO_BYTE
EN ENO
[Var1=D#1970-01-15 }—IN QUT [ Var3=0
0003
DATE_TO_DINT
EM ENO
[Var1=D#1970-01-15_}—IN QUT |—{Var4=1209600
0004
DATE_TO_DWORD
EM ENO
[Var1=D#1970-01-15_—IN QUT |—{Var5=1200600
0005
DATE_TO_INT
EM ENO
[Var1=D#1970-01-15_—IN QUT |—{Var6=29952
0006
DATE_TO_LREAL
EN ENO
[Var1=D#1970-01-15 }—IN QUT [—{var7=1209600
0007
DATE_TO_REAL
EN ENO
[Var1=D#1970-01-15 —IN QUT [—{Varg=1209600
0008
DATE_TO_SINT
EM ENO
[Var1=D#1970-01-15_}—IN QUT | Vard=0
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\ar5 = DATE_TO_DWORD(Var1);
VarG -= DATE_TO_INT(Var1);

Var? .= DATE_TO_LREAL(Var1);
\ar8 = DATE_TO_REAL(Var1):
Var9 -= DATE_TO_SINT(Var1):
Var10 = DATE_TO_STRING(Var1);
10 Varl1 = DATE_TO_UDINT(Var1):
11 WVar12 .= DATE_TO_UINT(Var1);

12 Var13 = DATE_TO_USINT(Var1):
13 Var14 -= DATE_TO_WORD(Var1);

000 = 00 LN e L P —

Varh = 1209600

VarG = 29952

Var7 = 1209600

Var8 = 1209600

Var9 =0

Var10 ='D#1970-01-15'
Var11 = 1209600
Var12 = 29952

Var13 =0

Var14 = 29952

0009
DATE_TO_STRING
EN END
[Var1=D#1970-01-15 |—IN QOUT —{Vari0="D#1970-01-15" |
0010
DATE_TO_UDINT
EN ENO
[Var1=D#1970-01-15 |—IN OUT —{var11=1209600 |
0011
DATE_TO_UINT
EN END
[Var1=D#1970-01-15 |—IN OUT (—{Var12=29952
0012
DATE_TO_USINT
EN ENO
[Var1=D#1970-01-15 |—{IN OUT | Var13=0
0013
DATE_TO_WORD
EN ENO
[Var1=D#1970-01-15 |—IN OUT |—{var14=29952
Var2 .= DATE_TO_BOOL(Vari) Var2 = Var1 = D#1970-01-15
Var3 = DATE_TO_BYTE(Var1), Var3 = 0 Var1 = D#1970-01-15
Vard -= DATE_TO_DINT(Var1); Vard = 1209600 Var1 = D#1970-01-15

Var1 = D#1970-01-15
Vart = D#1970-01-15
Vart = D#1970-01-15
Var1 = D#1970-01-15
Vart = D#1970-01-15
Var1 = D#1970-01-15
Vart = D#1970-01-15
Vart = D#1970-01-15
Var1 = D#1970-01-15
Vart = D#1970-01-15

5.6.4 DINT_TO_TYPE (Double Integer Type Conversion
Instruction)
5.6.4.1 Function

Convert the double integer type to other

data types.
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5.6.4.2 Parameter
Parameter{Statement|Data Type Description

Enter the double integer
IN Input DINT variable to be converted

BOOL, BYTE, DATE, DT, DWORD, INT, LREAL, REAL,

ouT Output  ISTRING, SINT, TIME, TOD, UDINT, UINT, USINT, WORD

Converted data type

5.6.4.3 Example

The following example uses the DINT conversion instruction to convert DINT variables to other data types.
When the input EN detects a rising edge, the DINT conversion instruction starts the conversion function
and stores the calculation result in the output parameter OUT.
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No. “ariable Name | Address Variable Description “ariable Type | Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 Var1 DINT LI 20000 FALSE LI Not Public LI l—
0002 |varz BOOL LI TRUE LI FALSE LI Not Public LI I_
0003 Vard BYTE LI 3z FALSE LI Not Public LI I_
o004 Ward DATE LI D#1970-01-01 FALSE LI Not Public LI l—
0005 Vars 0T LI DT#1970-01-01... FALSE LI Not Public LI l—
0006 Varg DWORD LI 20000 FALSE LI Not Public LI I_
o007 War7 INT LI 20000 FALSE LI Not Public LI l—
0008 Varg LREAL LI 20000 FALSE LI Not Public LI l—
0009 Varg REAL ﬂ 20000 FALSE ﬂ Not Public LI I_
o010 Var1l SINT LI 3z FALSE LI Not Public LI I_
o011 Wari1 STRING(20} LI 200000 FALSE LI Not Public LI l—
0012 Var12 TIME LI TH2050MS FALSE LI Not Public LI l—
0013 Var13d TOD LI TOD#00:00:00 FALSE LI Not Public LI I_
0014 Warlé DINT LI 20000 FALSE LI Not Public LI l—
0015 Var1s UINT LI 20000 FALSE LI Not Public LI l—
0016 Var1g USINT ﬂ 3z FALSE ﬂ Not Public LI I_
0017 Vart? WORD LI 20000 FALSE LI Not Public LI
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0001
DINT_TO_BOOL
EN ENO
Var1=20000 N SIS Var>=TRUE |
0002
DINT_TO_BYTE
EN ENO
Vari=20000 }—jIN QUT —{Var3=32_|
0003
DINT_TO_DATE
EN ENO
Vari=20000 }—{IN QUT (—{Var4=D#1870-01-01
0004
DINT_TO_DT
EM ENO
Var1=20000 }—{IN QUT |—{Var5=DT#1970-01-01-05:33:20 |
0005
DINT_TO_DWORD
EN ENO
Vari=20000 N QUT (—{VarG=20000
0006
DINT_TO_INT
EN ENO
Vari=20000 }—jIN QUT —{Var7=20000
0007
DINT_TO_LREAL
EN ENO
Vari=20000 }—{IN QUT [—{Varg=20000
0008
DINT_TO_REAL
EM ENO
Var1=20000 }—{IN QUT [—{Vard=20000
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ooog

Var1=20000 |

DINT_TO_SINT

EM EMO
I ouT

—|‘-Iar1[lz32

0010

\ar1=20000 |

DINT_TO_STRING
EMNO
ouT

EM
M

—{var11="20000"

001

\ar1=20000 |

DINT_TO_TIME

EM EMNO
I ouT

—Var12=T#20s0ms |

ooz

\Var1=20000 |

DINT_TO_ToD
EM EMO

I ouT

—Var13=TOD#00:00:20 |

o013

Var1=20000 |

DINT_TC_UDINT
EM EMO
I ouT

L Var14=20000

0014

\ar1=20000 |

DINT_TO_UINT
EM EMNO

M ouT

—{Var15=20000

0015

\ar1=20000 |

DINT_TO_USINT

EM EMNO
I ouT

—|‘ufar‘IE=32

008

\Var1=20000 |

DIMNT_TO_WORD
EM EMO
I ouT

L\ar17=20000
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1 Var2 = DINT_TO_BOOL(Vari); Var2 = Var1 = 20000
2 Vard ;= DINT_TO_BYTE(Var1); Var3 = 32 Var1 = 20000
3 Vard := DINT_TO_DATE(Var1); Vard = D#1970-01-M1 Var1 = 20000
- Vard = DINT_TC_DT(Var1); Varh = DT#1970-01-01-06:33:20  Var1 = 20000
& Varg .= DINT_TO_DWORD(Var1}; Varg = 20000 Var1 = 20000
6 Var? = DINT_TO_INT(Var1); Var? = 20000 Var1 = 20000
7 Var8 == DINT_TO_LREAL(Var1); Var8 = 20000 Var1 = 20000
8 Var9 .= DINT_TO_REAL(Var1); Var9 = 20000 Var1 = 20000
9 Var10 = DINT_TO_SINT{(Var1); Var10 = 32 Var1 = 20000
10 Var11 = DINT_TO_STRING(Var1); Var11 = '20000" Var1 = 20000
11 Var12 = DINT_TO_TIME(Var1); Var12 = T#20s0ms Var1 = 20000
12 Var13 := DINT_TO_TOD(Vart); Var13 = TOD#00:00:20 Var1 = 20000
13 Var14 := DINT_TO_UDINT(Var1); Var14 = 20000 Var1 = 20000
14 Var1s = DINT_TO _UINT(Var1); Var1s = 20000 Var1 = 20000
15 Var16 == DINT_TO_USINT{Var1); Var1g = 32 Var1 = 20000
16 Varl7 == DINT_TO _WORD(Var1); Var17 = 20000 Var1 = 20000

Instruction)

5.6.51 Function

DT_TO_TYPE (Date/Time Type Conversion

It is to convert date/time data to other types of data. The date is stored internally in seconds, starting from

January 1, 1970.

5.6.5.2 Parameter

Parameter{Statement|Data Type

Description

IN Input DT

Enter the date/time variable to

be converted

ouT Output

BOOL, BYTE, DINT, DWORD, INT, LREAL, REAL, STRING,
SINT, UDINT, UINT, USINT, WORD

Converted data type

5.6.5.3 Example

The following example uses the DT conversion instruction to convert DT variables to other data types.
When the input EN detects a rising edge, the DT conversion instruction starts the conversion function and

stores the calculation result in the output parameter OUT.
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No. Variable Name | Address Variable Description Variable Type ‘ Initial Value | Power Fail Safeguard | NetWork Public | Enable constant

0001 |Vart oT ﬂ DT#1970-01-D1... FALSE ﬂ Not Public ﬂ [
0002 |Var2 BOOL ﬂ TRUE ﬂ FALSE ﬂ Not Public ﬂ [
0003 |Var3 BYTE ﬂ 129 FALSE ﬂ Not Public ﬂ [
0004 | vars DINT | 1227905 FALSE | notpuic =~
0005 |Vars DWORD | 1227905 FALSE | Hot Pubic ~r
0006 |Vars INT j 17278 FALSE j Not Public j [
0007 |Var? LREAL ﬂ 1227805 FALSE ﬂ Not Public ﬂ [
0008 |Vars REAL ﬂ 1227805 FALSE ﬂ Not Public ﬂ [
0009 |Varg SINT ﬂ 127 FALSE ﬂ Not Public ﬂ [
0010 |Varto STRING(8D) | omerotsa. pavse | notpuic ~r
0ot |Vartt USINT j 0 FALSE j Not Public j [
0012 |Variz UINT ﬂ 048257 FALSE ﬂ Not Public ﬂ [
0013 |Vari3 USINT ﬂ 129 FALSE ﬂ Not Public ﬂ [
0014 |Varld WORD ﬂ 48257 FALSE ﬂ Not Public ﬂ [

oooa
DT_TO_STRING
EM EMO
[Var1=DT#1970-01-15-05:05:05 |—{IN OUT —{var10="DT#1970-01-15-05:05:05" |
0010
DT_TO_UDINT
EM EMO
[Var1=DT#1970-01-15-05:05:05 |—IN QUT —{var11=1227905 |
0onm
DT_TO_UINT
EM EMO
[Var1=DT#1970-01-15-05:05:05 |—IN OUT |—{var12=48257
o012
DT_TO_USINT
EM EMNO
[Var1=DT#1970-01-15-05:05:05 |—IN ouUT |—var13=129
0013
DT_TO_WORD
EM EMNO
[Var1=DT#1970-01-15-05:05:05 N OUT |—{var14=43257
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o049
DT_TO_STRING
EMN EMO
|‘-Iar1=DT#‘lEI?I:I—I:I‘I—1 5-05:05:05 I—IN ouT —|‘-Iar‘lI:I='DT#1EI?I:I—EI1—1 5-05:05:.05 |
o010
OT_TO_UDINT
EMN ENO
|‘-Iar1=DT#‘lEI?EI—EI‘I—1 5-05:05:05 I—IN ouT —|‘-Iar11=122?9[|5 |
oot
DT_TO_UINT
EM EMNO
|‘-Iar1:DT#‘lQ?EI—EI‘I—1 5-05:05:05 I—IN ouT —|‘-Iar12:4825?
0012
DT_TO_USINT
EM EMO
|‘-Iar'1=DT#'1EI?EI—EI'1—'1 5-05:05:05 I—IN ouT —|‘-Iar'13='129
0013
DT_TO_WORD
EMN EMNO
|‘-Iar1=DT#'19?EI—EI‘I—1 5-05:05:05 I—IN ouT —|‘-Iar1 4=48257
1 Var2 = DT_TO_BOOL(Var1): Var2 = Var1 = DT#1970-01-15-05:05:05
2 Var3 = DT_TQO_BYTE(Var1); Vard = 129 Var1 = DT#1970-01-15-05:05:05
3 | Vard = DT_TO_DINT(Var1) Vard = 1227905 Var1 = DT#1970-01-15-05:05:05
4 Var5 =DT_TO_DWQORD(Var1); Vars = 1227905 Var1 = DT#1970-01-15-05:05:05
5 | Vard = DT_TO_INT(Vart); Var6 = -17279 Var1 = DT#1970-01-15-05:05:05
6  Var7 :=DT_TO_LREAL(Var1); Var7 = 1227905 Var1 = DT#1970-01-15-05:05:05
7 Var8 = DT_TO_REAL(Vari); Var8 = 1227905 Var1 = DT#1970-01-15-05:05:05
8 | Var9 :=DT_TO_SINT(Vari); Varg =-127 Var1 = DT#1970-01-15-05:05:05
9  Var10 =DT_TO_STRING(Vart), Var10 = 'DT#1970-01-15-05:05-_. Var1 = DT#1970-01-15-05:05:05
10 Var11:=DT_TO_UDINT(Var1); Var11 = 1227905 Var1 = DT#1970-01-15-05:05:05
11 Var12 = DT_TO_UINT(Var1); Var12 = 48257 Var1 = DT#1970-01-15-05:05:05
12 Var13:=DT_TO_USINT(Varl); Var13 = 129 Var1 = DT#1970-01-15-05:05:05
13 Varl4 = DT_TO_WORD(Var1); Var14 = 48257 Var1 = DT#1970-01-15-05:05:05
5.6.6 DWORD_TO_TYPE (Double Word Type
Conversion Instruction)
5.6.6.1 Function

Convert the double word type to other data types.
In the case of DIWORD_TO_BOOL, the output is TRUE when the input is not equal to 0, and FALSE when
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the input is equal to 0.

In the case of DWORD_TO_TIME and DWORD_TO_TOD, the input will be converted in milliseconds.

In the case of DWORD_TO_DATE and DWORD_TO_DT, the input will be converted in seconds.

5.6.6.2 Parameter
Parameter{Statement|Data Type Description
IN Input DWORD Enter the double-word variable
to be converted
BOOL, BYTE, DATE, DINT, DT, INT, LREAL, REAL, STRING,
ouT Output ||\ T, TIME, TOD, UDINT, UINT, USINT, WORD Converted data type
5.6.6.3 Example

The following example uses the DWORD conversion instruction to convert DWORD variables to other
data types. When the input EN detects a rising edge, the DWORD conversion instruction starts the
conversion function and stores the calculation result in the output parameter OUT.
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No. Variable Name | Address Variable Description “ariable Type | Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
ooo1 Warl DWORD LI 20000 FALSE ﬂ Not Public LI I—
0002 |Varz BOOL Ll TRUE LI FALSE j Not Public LI [~
0003 Var3 BYTE LI 32 FALSE ﬂ Not Public LI I—
o004 Var4 DATE LI D+#1970-01-01 FALSE ﬂ Not Public LI I—
o005 Vars DINT LI 20000 FALSE ﬂ Not Public LI I—
ooos Varg oT LI DT#1970-01-01... | FALSE ﬂ Not Public LI l—
o007 Var? INT LI 20000 FALSE ﬂ Not Public LI l—
oooe Varg LREAL LI 20000 FALSE ﬂ Not Public LI l—
ooog Varg REAL LI 20000 FALSE ﬂ Not Public LI l—
o010 Var1l SINT LI 32 FALSE ﬂ Not Public LI l—
o011 WVarl1 STRING(20) LI "20000° FALSE ﬂ Not Public LI l—
oo12 Var12 TINE LI TH20s0MS FALSE ﬂ Not Public LI l—
0013 Var13 TOD LI TOD#00:00:20 FALSE ﬂ Not Public LI l—
o014 Varl4 UDINT LI 20000 FALSE ﬂ Mot Public LI l—
0015 Var1s UINT LI 20000 FALSE ﬂ Mot Public LI l—
o018 Var1g USINT LI 32 FALSE ﬂ Mot Public LI l—
o017 Warl7 WORD LI 20000 FALSE ﬂ Mot Public Ll_l
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0001
DWORD_TO_BOOL
EN ENO
Var1=20000 N SV S VVar?=TRUE |
0002
DWORD_TO_BYTE
EN ENO
Vari=20000 }—jIN QUT (—{Var3=32
0003
WORD_TO_DATE
EN ENO
Vari=20000 }—{IN QUT (—{Var4=D#1870-01-01
0004
DWORD_TO_DINT
EM ENO
Var1=20000 }—{IN QUT [—{Var5=20000
0005
DWORD_TO_DT
EN ENO
Vari=20000 N QUT —{VarG=DT#1970-01-01-05:33.20
0006
DWORD_TO_INT
EN ENO
Vari=20000 }—jIN QUT —{Var7=20000
0007
WORD_TO_LREAL
EN ENO
Vari=20000 }—{IN QUT [—{Varg=20000
0008
DWORD_TO_REAL
EM ENO
Var1=20000 }—{IN QUT [—{Varg=20000
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0009

\ar1=20000 |

DWORD_TO_SIMNT

EM
IM

EMO

OUT | Var10=32

0010

\Var1=20000 |

DWORD_TO_STRING

EM
M

EMC

OUT |—{var11="20000°

001

War1=20000

DWORD_TO_TIME

EM
I

EMO

QUT (—Var12=T#20s0ms |

ooz

Var1=20000 |

DWORD_TO_TGD

EM
I

EMND
OUT —{var13=TOD#00:00:20 |

0013

\ar1=20000 |

DWORD_TO_UDINT

EM
IM

EMO

OUT |—{Var14=20000

0014

\Var1=20000 |

DWORD_TO_UINT

EM
M

EMNC

OUT |—{var15=20000

0015

War1=20000

DWORD_TO_USINT

EM
I

EMO

ouT |—{Var16=32

0018

Var1=20000 |

DWOoORD_TO_WORD

EM
I

EMO

QUT |—{var17=20000
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1 Var? = DWORD_TO_BOOL(Vart); Var2 = Var1 = 20000
2 Var3 .= DWORD_TO _BYTE(Var1); Var3 =32 Var1 = 20000
3 Var4 = DWORD_TO_DATE(Var1): Var4 = D#1970-01-01 Var1 = 20000
4 Var5 = DWORD_TO_DINT(Var1); Var5 = 20000 Var1 = 20000
5 Varg = DWQORD_TO_DT(Var1). Var6 = DT#1970-01-01-05:33:20  Var1 = 20000
B Var7 = DWORD_TO_INT(Var1). Var7 = 20000 Var1 = 20000
7 Varg ‘= DWORD_TO_LREAL(Var1): Var8 = 20000 Vari = 20000
8 Var9 = DWORD_TO_REAL(Var1). Vard = 20000 Var1 = 20000
9 Var10 := DWORD_TQ_SINT(Var1); Var10 = 32 Var1 = 20000
10 Vari1-= DWORD_TO_STRING(Var1): Var11 = '20000" Var1 = 20000
11 Var12 := DWORD_TQ_TIME(Var1): Var12 = T#20s0ms Var1 = 20000
12 Var13 := DWORD_TQ_TOD(Var1); Var13 = TOD#00:00:20 Var1 = 20000
13 Var14 = DWORD_TQ_UDINT(Var1); Var14 = 20000 Var1 = 20000
14 Var15 = DWORD_TO_UINT(Var1); Var15 = 20000 Var1 = 20000
15 Var16 = DWORD_TQ_USINT(Var1): Var1g = 32 Vari = 20000
16 Var17 -= DWORD_TO_WORD(Var1)] Var17 = 20000 Var1 = 20000
5.6.7 INT_TO_TYPE (Integer Type Conversion
Instruction)
5.6.7.1 Function

Convert the integer data type to other data types.

In the case of INT_TO_BOOL, the output is TRUE when the input is not equal to 0, and FALSE when the
input is equal to 0. In the case of INT_TO_TIME and INT_TO_TOD, the input will be converted in
milliseconds.

In the case of INT_TO_DATE and INT_TO_DT, the input will be converted in seconds.

5.6.7.2 Parameter
Parameter{Statement|Data Type Description
IN Input INT Enter the double-word

variable to be converted

BOOL, BYTE, DATE, DINT, DT, DWORD, LREAL, REAL,
STRING, SINT, TIME, TOD, UDINT, UINT, USINT, WORD

ouT Output Converted data type

5.6.7.3 Example

The following example uses the INT conversion instruction to convert INT variables to other data types.
When the input EN detects a rising edge, the INT conversion instruction starts the conversion function and
stores the calculation result in the output parameter OUT.
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No. “ariable Name Address fariable Descripiiuy_\‘ ‘ariable Type Cnline Value Power Fail Safeguard | NetWork Public | Enable constant
0001 War1 INT 20000 FALSE Not Public I—
o002 Var2 BoOOL TRUE FALSE Not Public l—
0003 Var3 BYTE 32 FALSE Not Public l_
oon4 \ard DATE D#1970-01-01 FALSE Not Public I—
0o0s Vars DINT 20000 FALSE Not Public l—
o008 Varg oT DT#1970-01-01... FALSE Not Public I_
ooo7 \ar? DWORD 20000 FALSE Not Public I—
o002 Varg LREAL 20000 FALSE Not Public l—
0003 Vard REAL 20000 FALSE Not Public I_
0010 War10 SINT 32 FALSE Not Public I—
0011 Var11 STRING(30) 20000 FALSE Not Public l—
0012 Var12 TIME T#20s0ms FALSE Not Public I_
0013 War13 TOD TOD#00:00:20 | FALSE Not Public I_
0014 Var14 UDINT 20000 FALSE Not Public l—
0015 Var1s UINT 20000 FALSE Not Public I_
0016 Var16 USINT 32 FALSE Not Public I_
0017 Var1? WORD 20000 FALSE Not Public
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0001
INT_TO_BOOL
EN ENO
Var1=20000 |—{IN SNl Var?=TRUE |
0002
INT_TO_BYTE
EN ENO
Vari=20000 |—{IN QUT [—{Var3=32
0003
INT_TO_DATE
EN ENO
Vari=20000 |—{IN QUT [—{Var4=D#1970-01-01 |
0004
INT_TO_DINT
EN ENO
Var1=20000 {IN QUT (—{Var5=20000
0005
INT_TO_DT
EN ENO
Var1=20000 |—{IN QUT (—{varG=DT#1970-01-01-05:33.20 |
000G
INT_TO_DWORD
EN ENO
Vari=20000 |—{IN QUT |—{Var7=20000
0007
INT_TO_LREAL
EN ENO
Vari=20000 |—{IN QUT [—{Varg=20000
0008
INT_TO_REAL
EN ENO
Var1=20000 |—{IN QUT |—{Varg=20000
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0009
INT_TO_SINT
EN ENO
Var1=20000 —{IN OUT |—{Var10=32
0010
INT_TO_STRING
EN ENO
Vari=20000 N OUT |—[Vari1=20000
0011
INT_TO_TIME
EN ENO
Var1=20000 N OUT |—{[Vari2=T#20s0ms |
0012
INT_TO_TOD
EN ENO
Var1=20000 —{IN OUT |—[Var13=TOD#00:00:20 |
0013
INT_TO_UDINT
EN ENO
Var1=20000 —{IN OUT |—{[Var14=20000
0014
INT_TO_UINT
EN ENO
Vari=20000 N OUT |—{Var15=20000
0015
INT_TO_USINT
EN ENO
Var1=20000 N OUT |—{Var16=32
0016
INT_TO_WORD
EN ENO
Var1=20000 —{IN OUT |—{Vari7=20000
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1 Var2 -= INT_TO_BOOL(Var1); var2 = Var1 = 20000
2 Vard ;= INT_TO_BYTE(Var1); Var3 = 32 Var1 = 20000
3 Var4 = INT_TO_DATE(Var1); Vard = D#1970-01-01 Var1 = 20000
4 Var5:=INT_TO_DINT(Vart); Var5 = 20000 Var1 = 20000
5  Var6:=INT_TO_DT(Vart); Var6 = DT#1970-01-01-05:33:20 Var1 = 20000
6 Va7 =INT_TO_DWORD(Var1); Var? = 20000 Var1 = 20000
f  Var8:=INT_TO_LREAL(Var1); Varg = 20000 Var1 = 20000
8  Var9 = INT_TO_REAL(Vart), \arg = 20000 Var1 = 20000
9  Var10:=INT_TO_SINT(Vart); Var10 = 32 Var1 = 20000
10 Vart1:= INT_TO_STRING(Var1); Var11 ='20000' Var1 = 20000
11 Var12 = INT_TO_TIME{Var1); Var12 = T#20s0ms Var1 = 20000
12 | Var13:=INT_TO_TOD(Vart). Var13 = TOD#00:00:20 Var1 = 20000
13 Vari4 = INT_TO_UDINT(Var1); Var14 = 20000 Var1 = 20000
14 | Var15:= INT_TO_UINT(Var1); Var15 = 20000 Var1 = 20000
15 | Var16:= INT_TO_USINT(Var1); Var16 = 32 Var1 = 20000
16 Var17 == INT_TO_WORD(Var1); Var17 = 20000 Var1 = 20000
5.6.8 LREAL_TO_TYPE (Long Real Number Type
Conversion Instruction)
5.6.8.1 Function

Convert the long real number to other data types.

5.6.8.2 Parameter
Parameter{Statement|Data Type Description
Enter the long real number
IN Input LREAL variable to be converted
BOOL, BYTE, DATE, DINT, DT, DWORD, INT, REAL,
ouT Output  ISTRING, SINT, TIME, TOD, UDINT, UINT, USINT, WORD  [Converted data type

5.6.8.3 Example

The following example uses the LREAL conversion instruction to convert LREAL variables to other data
types. When the input EN detects a rising edge, the LREAL conversion instruction starts the conversion
function and stores the calculation result in the output parameter OUT.
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Enable constant

No. A Variable Name| Address ariable Description Variable Type Initial Value Power Fail Safeguard NetWork Public
0001 War1 LREAL 1.5 FALSE Not Public
nooz War2 BOOL TRUE FALSE Not Public
0003 “ar3 BYTE 2 FALSE Not Public
0004 “ard DATE DeH1970-01-01 FALSE Not Public
0005 wars DINT 2 FALSE Not Public
ooos “ars DT DT#1970-01-01... FALSE Not Public
ooo7 Nar? DWORD 2 FALSE Not Public
ooos “ard LREAL 2 FALSE Not Public
o009 “ard REAL 15 FALSE Mot Public
o010 War1l SINT 2 FALSE Mot Public
o041 Warll STRING(20) "5 FALSE Mot Public
o012 Warl2 TIME T#2MS FALSE Not Public
0013 Wari13 TOD TOD#00:00:00.... FALSE Not Public
o014 “arld UDINT 2 FALSE Not Public
0015 Var1s UINT 2 FALSE Mot Public
0016 War1g USINT s FALSE Mot Public
oo Warl? WORD 2 FALSE Mot Public

i—l—l—l—l—l—l—l—l—l—l—l—l—l—l—l—l
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0001
LREAL_TO_BOOL
EN ENO
Vari=15 N SV = Var2=TRUE |
0002
LREAL_TO_BYTE
EN ENOD
Vari=15 —IN ouUT | Var3=2
0003
LREAL_TO_DATE
EN ENOD
Vari=15 —IN OUT |—{Vard=D#1970-01-01 |
0004
LREAL_TO_DINT
EN ENO
Vari=15 —IN OUT | Var5=2
0005
LREAL_TO_DT
EN ENO
Vari=1.5 —IN QUT |—{Var6=DT#1970-01-01-00:00:02 |
0006
LREAL_TO_DWORD
EN ENO
Vari=15 —IN QUT |—{ Var7=2
0007
LREAL_TO_INT
EN ENO
Vari=15 —IN QUT | Varg=2
0008
LREAL_TO_REAL
EN ENO
Vari=15 —IN OUT {Varg=15
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ooog

LREAL_TO_SINT

Vari=15 |—IN

EM EMNO
ouT

—| Yar10=2

0010

LREAL_TO_STRING

EMO
ouT

EM
I

Vart1="1.5°

0011

War1i=1.5 |—

LREAL_TC_TIME

EM EMNO
I ouT

—|‘-Iar1 2=T#Zms

ooz

LREAL_TO_TOD
EM EMO

I ouT

—Var13=TOD#00:00:00.002 |

0013

Wari=1.5 |—

LREAL_TO_UDINT
EM EMNO
M ouT

—{ Var14=2

0014

War1=1.5 |—

LREAL_TO_UINT
EN ENO

I ouT

—| Var15=2

0015

War1i=1.5 |—

LREAL_TO_USINT

EM EMND
I ouT

—| Var16=2

nog

War1=1.5 |—

LREAL_TO_WORD
EM EMO
I ouT

—| Var17=2
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1 Var2 = LREAL_TO_BOOL(Var1), Var2 = Varli =15
2 Var3 =LREAL TO BYTE(Vari) Vard =2 Varl =15
3 Vard = LREAL_TO_DATE(Var1): Var4 = D#1970-01-01 Varlt = 1.5
4 Var5 = LREAL_TO_DINT(Varl) Var5 = 2 Varl =15
§  Var6 = LREAL TO DT(Vari) Varé = DT#1970-01-01-00:00:02 Var1 =1.5
6  Var7 = LREAL_TO_DWORD(Var1); Var? = 2 Vari =15
7 Var8 =LREAL TO_INT(Vari) Varg =2 Varl = 1.5
8 Va9 = LREAL_TO_REAL(Vari) Vard =15 Varl =15
9  VariD:=LREAL TO SINT(Vari) Vari0 =2 Varl = 1.5
10 Vari1 = LREAL_TO_STRING(Var1) Vart1 ='1.5' Varl =15
11 Vari2 = LREAL TO TIME(Vari): Vari2 = T#2ms Varl = 1.5
12 | Var13 = LREAL_TO_TOD{Vari); Var13 = TOD#00:00:00.002 Varl = 1.5
13 | Var14 = LREAL_TO_UDINT(Var1): Vart4 =2 Varl =15
14 | Var15:= LREAL_TO_UINT(Vari); Vari5=2 Varlt = 1.5
15 | Var16 = LREAL_TO_USINT(Vart); Vart6 =2 Varl =15
16 Vari7 = LREAL_TO WORD(Var1): Vari7 =2 Varl = 1.5
5.6.9 REAL_TO_TYPE (Real Number Type Conversion

5.6.9.1

Instruction)

Function

Convert the real number to other data types.

5.6.9.2 Parameter
Parameter{Statement|Data Type Description
Enter the real number variable
IN Input REAL to be converted
BOOL, BYTE, DATE, DINT, DT, DWORD, INT, LREAL,
ouT Output  \STRING, SINT, TIME, TOD, UDINT, UINT, USINT, WORD Converted data type
5.6.9.3 Example

The following example uses the REAL conversion instruction to convert REAL variables to other data
types. When the input EN detects a rising edge, the REAL conversion instruction starts the conversion
function and stores the calculation result in the output parameter OUT.
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No. “ariable Name | Address “ariable Description Variable Type | Initial Value ‘ Power Fail Safeguard | NetWork Public | Enable constant
o001 Wari REAL LI 15 FALSE LI Not Public LI l—
0002 |Var2 BOOL LI TRUE LI FALSE LI Not Public LI [
0003 Vard BYTE LI s FALSE LI HNot Public LI l—
o004 Vard DATE LI D#1970-01-01 FALSE LI Hot Public LI l—
0005 Vars DINT LI 2 FALSE LI Hot Public LI l—
o008 Varg 0T LI DT#1570-01-01... FALSE LI Hot Public LI I—
ooo7 Var? DWORD ;I 2 FALSE LI Hot Public LI I—
ooos Varg INT LI 2 FALSE LI Hot Public LI I—
o009 Varg LREAL LI 15 FALSE LI Hot Public LI l—
o010 Varil SINT LI 2 FALSE LI Not Public LI l—
oo Vari1 STRING(20) LI s FALSE LI Not Public LI l—
o012 Var12 TIME LI TH#ZNS FALSE LI Not Public LI l—
0013 Varl3 TOD LI TODs#00:00:002 FALSE LI HNot Public LI l—
0014 Var14 UDINT LI 2 FALSE LI Hot Public LI l—
0015 Var1s UINT LI 2 FALSE LI Hot Public LI l—
0016 Varig USINT LI 2 FALSE LI Hot Public LI l—
o017 Varl? WORD LI 2 FALSE LI Hot Public Lll
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0007
REAL_TO_BOOL
EN ENO
Var1=15 | | Ul Var2=TRUE |
0002
REAL_TO_BYTE
EN ENO
Vari=15 N OUT —{ Var3=2
0003
REAL_TO_DATE
EN ENOD
Vari=15 |—{IN OUT |—{Var4=D#1970-01-01 |
0004
REAL_TO_DINT
EN ENOD
Vari=15 |—{IN OUT | Vars=2
0005
REAL_TO_DT
EN ENO
Vari=15 —IN OUT |—{Var6=DT#1970-01-01-00:00.02 |
0006
REAL_TO_DWORD
EN ENC
Vari=15 N OUT —{ Var7=2
0007
REAL_TO_INT
EN EMO
Vari=15 |—{IN OUT | Varg=2
0008
REAL_TO_LREAL
EN ENO
Vari=15 |—{IN OUT —{Var9=15
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o009
REAL_TO_SINT
EM EMO
Wari=1.5 I—IN ouT —| WVari0=2
0010
REAL_TO_STRIMNG
= EMO
Wari=1.5 I—IN ouT —|var1‘|:"l.5'
0011
REAL_TC_TIME
EM EMO
Var1i=1.5 I—IN ouT —|‘-Iar12:T#2ms
001z
REAL _TO_ToOD
Er EMNO
Wari=15 I—IN OUT —{Var13=TOD#00:00:00.002 |
0013
REAL_TO_LDINT
Er EMO
Wari=1.5 I—IN ouT —| Warid=2
o014
REAL_TCO_LIMT
= EMO
Wari=1.5 I—IN ouT —| Wari15=2
0015
REAL_TO_LISIMNT
= EMO
Wari=1.5 I—IN ouT —| Warig=2
0016
REAL_TO_WORD
= EMO
Wari=1.5 I—IN ouT —| Var17=2
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1 Var2 := REAL_TO_BOOL(Var1); Var2 = Varl = 1.5
2 Vard .= REAL_TO BYTE(Var1); Varl =2 Varl =15
3 Vard := REAL_TO_DATE(Var1); Vard = D#1970-01-01 Vart =1.5
- Vars..= REA (Marl); Vars =2 Vart =1.5
5 Var6 := REAL_TO_DT(Var1); Var6 = DT#1970-01-01-00:00:02 Var1 =15
6 Varl .= REAL TG DWORDMarl): Var? =2 Vari =15
7 Var8 = REAL_TO_INT(Var1); Varg =2 Varl =15
8 Varg = REAL TQ LREAL(\Varl); Var8=15 Vari =15
9 Var10 = REAL_TQ_SINT(Var1); Var10 =2 Vart1 =15
10 Var11 .= REAL_TO_STRING(Var1); Varlt ="1.58 Vart =15
11 Var12 .= REAL_TO_TIME(Var1); Var12 = T#2ms Vart =1.5
12 Var13 .= REAL_TO_TOD(Var1); Var13 = TOD#00:00:00.002 Vart =1.5
13 Varl4 = REAL . TQ UDINT(Varl) Var14 =2 Vart =1.5
14 Var15 = REAL_TO _UINT{Var1); Var1b =2 Vart =15
15 Var16 = REAL_TQO _USINT(Var1); Var1g6 =2 Varl =15
16 Var17 == REAL_TO_WORD(Var1); Var17 =2 Varl =15

5.6.10 SINT_TO_TYPE (Short Integer Type Conversion

Instruction)

5.6.10.1 Function

Convert the short integer type to other data types.

In the case of SINT_TO_BOOL, the output is TRUE when the input is not equal to 0, and FALSE when the
input is equal to 0.

In the case of SINT_TO_TIME and SINT_TO_TOD, the input will be converted in milliseconds.
In the case of SINT_TO_DATE and SINT_TO_DT, the input will be converted in seconds.

5.6.10.2 Parameter
Parameter{Statement|Data Type Description
Enter the short integer
IN Input SINT variable to be converted
BOOL, BYTE, DATE, DINT, DT, DWORD, INT, LREAL,
ouT Output  \STRING, REAL, TIME, TOD, UDINT, UINT, USINT, WORD  |[COnverted data type

5.6.10.3 Example

The following example uses the SINT conversion instruction to convert SINT variables to other data types.
When the input EN detects a rising edge, the SINT conversion instruction starts the conversion function
and stores the calculation result in the output parameter OUT.
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No. Variable Name | Address Variable Description Variable Type | Initial Value | Power Fail Safeguard | NetWork Public Enakble constant
o001 Var1 SINT LI 100 FALSE LI Not Public LI l—
0002 | Var2 BOOL LI TRUE LI FALSE LI Not Public LI |_
0003 Vard BYTE LI 100 FALSE ﬂ Not Public d I_
o004 Ward DATE LI Ds#1970-01-01 | FALSE ﬂ Not Public ﬂ l—
0005 ars DINT LI 100 FALSE LI Not Public LI l—
0008 Varg DT LI DT#1970-01-... FALSE LI Not Public LI I_
o007 Var? DWORD LI 100 FALSE j Not Public ﬂ I_
ooo0e Varg INT LI 100 FALSE j Not Public d I_
0009 Warg LREAL LI 100 FALSE LI Not Public LI l—
o010 Var1l REAL LI 100 FALSE LI Not Public LI l—
o011 Var11 STRING(20) LI o FALSE LI Not Public LI I_
o012 Var12 TIME LI TH#100MS FALSE j Not Public d I_
0013 Varl3 TOD LI TOD#00:00:0... FALSE ﬂ Not Public ﬂ I_
0014 Varl4 UDINT LI 100 FALSE LI Not Public LI l—
0015 Var1s UINT LI 100 FALSE LI Not Public LI I_
0016 Var16 USINT LI 100 FALSE j Not Public ﬂ
0017 Var17? WORD LI 100 FALSE j Not Public d I_
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000
SINT_TO_BOOL
EN ENOD
Var1=100 ; {IM MYl Var2=TRUE |
0002
SINT_TO_BYTE
EM ENO
Vari=100 N OUT |—{Var3=100 |
0003
SINT_TO_DATE
EM ENO
Vari=100 —IN OUT |—{Var4=D#1970-01-01 |
0004
SINT_TO_DINT
EN ENC
Vari=100 —IN OUT |—{Var5=100
0005
SINT_TO_DT
EN ENO
Var1=100 —{IN OUT |—{Var6=DT#1970-01-01-00:01:40 |
0006
SINT_TO_DWORD
EM ENO
Vari=100 N OUT —{Var7=100
0007
SINT_TO_INT
EM ENO
Vari=100 —IN OUT |—{Vars=100
0008
SINT_TO_LREAL
EN ENO
Vari=100 —IN OUT {Varg=100 |
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0009
SINT_TO_REAL
EM ENO
Vari=100 N OUT —{Var10=100 |
0010
SINT_TO_STRING
EN ENO
Vari=100 —{IN OUT —Varti=100
0011
SINT_TO_TIME
EN ENO
Vari=100 N OUT —{[Vari2=T#100ms |
0012
SINT_TO_TOD
EN ENOD
Vari=100 —IN QUT —{Var13=TOD#00:00:00.100
0013
SINT_TO_UDINT
EM ENO
Vari=100 N OUT —{Var14=100
0014
SINT_TO_UINT
EN ENC
Vari=100 N OUT —{vari5=100
0015
SINT_TO_USINT
EN ENC
Vari=100 N OUT —{[Vari6=100
0016
SINT_TO_WORD
EN ENO
Vari=100 —IN OUT {Var17=100
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1 Var? -= SINT_TO_BOOL(Var1): Var2 = Var1 = 100
2 Var3 = SINT_TO_BYTE(Var1); Var3d = 100 Var1 =100
3 Vard := SINT_TO_DATE(Var1); Var4 = D#1970-01-01 Var1 =100
4 Vard ;= SINT_TO_DINT(Var1); Ward =100 Var1l =100
5 Varf = SINT_TO_DT(Var1); Vart = DT#1970-01-01-00:01:40 Var1 =100
6 Var? = SINT_TCO_DWORD(Var1); Var? =100 Var1 =100
7 Varg = SINT_TO _INT(Var1); Varg = 100 Var1 =100
8 Varg = SINT_TO_LREAL(Var1); Vard = 100 Var! = 100
9 WVar10 = SINT_TO_REAL(Var1); Var10 = 100 Var1 =100
10 WVar11 := SINT_TO_STRING(Var1); Var11 ="100' Var1 =100
11 WVar12 .= SINT_TO_TIME{Var1); Var12 = T#100ms Var1 =100
12 WVar13 = SINT_TO_TOD(Var1); Var13 = TOD#00:00-:00.100 Var1 =100
13 Vart4 == SINT_TO_UDINT(Var1); Var14 = 100 Var1 =100
14 WVar1h = SINT_TO_UINT(Vari); Var1s = 100 Var1 =100
15 Var1G = SINT_TO_USINT(Vart); Var16 = 100 Var! = 100
16 WVar17 = SINT_TO_WORD(Var1); Var17 = 100 Var1 =100

5.6.11 STRING_TO_TYPE (String Type Conversion

Instruction)

5.6.11.1 Function

Convert variables of a STRING type to another data type.

For the STRING_TO_BOOL instruction, if the string "'TRUE' or 'true' is input, TRUE is output; otherwise,
FALSE is output.

5.6.11.2 Parameter
Parameter|Statement|Data Type Description
IN Input STRING Enter the string variable to
be converted
BOOL, BYTE, DATE, DINT, DT, DWORD, INT, LREAL, REAL,
OUT  [Output  Ig N7 TIME, TOD, UDINT, UINT, USINT, WORD Converted data type

5.6.11.3 Example

The following example uses the STRING conversion instruction to convert STRING variables to other data
types. When the input EN detects a rising edge, the STRING conversion instruction starts the conversion
function and stores the calculation result in the output parameter OUT.
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Variable Type | Initial Value

Power Fail Safeguard

FALSE

e | FALSE 7 | FALSE

o
LI DH1970-01-01
LI 100

LI DT#1970-01-01...
LI 123456

LI 7618

LI 123456

LI 123456

v e

LI THINS

LI TOD#00:00:00....
LI 123456

LI 57920

v |64

LI 57920

No. “ariable Name Address “ariable Description
0om Wari STRING(B0) LI 123456
000z War2 BOOL
0003 War3 BYTE
nond Ward DATE
0ons Wars DINT
nons Warg DT
noor War? DWORD
nons Warg INT
oong Wargd LREAL
0010 War1d REAL
0o Wartl SINT
0012 War2 TIME
0013 War13 TOD
no14 War14 UDINT
0015 War1s UINT
0018 War1g USINT
0017 Varl? WORD

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

FALSE

K K] R KO K R R K K K K K| KRN
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0oo

Var1="123456" |

STRING_TC_BOOL
EM EMO

I ouT

—[varz=FALSE

nooz

Var1="123456 | —

STRING_TO_BYTE
EM EMO

IM ouT

—| Vari=G64

noo3

Var1="123456"

STRING_TO_DATE
EM EMO

M ouT

- [Vard=D#1970-01-01 |

0004

Var1="123456" |

STRING_TO_DINT
EMN EMO

IM ouT

—Var5=123456

0oos

War1="123456"

STRING_TO_DT
EN ENO

I ouT

- [Var6=DT#1970-01-01-00:00:00 |

noog

Var1="123456 | —

STRING_TC_DWORD
EMO
ouT

EM
IM

L Var7=123456

ooov

Var1="123456"

STRING_TO_IMT
EM EMO

M ouT

—|‘-.-’E| rd=-7616

oooa

Var1="123456" |

STRING_TO_LREAL
EMN EMNO
IM ouT

—{\Vard=123456 |
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ooog
STRING_TO_REAL
EMN EMNO
Var1="123456" —IN OUT |—{Var10=123456 |
0010
STRING_TO_SINT
EM EMO
Var1="123456" N ouT |—{var11=64
0011
STRING_TO_TIME
EM EMO
Var1="123456" |—IN QUT |—{Var12=T#0ms
ooz
STRING_TC_TCD
EM EMO
Var1="123456" | —IN OUT —{var13=TOD#00:00:00 |
0013
STRING_TO_UDINT
EMN EMO
Var1="123456" —IN OUT |—{var14=123456
0014
STRING_TO_UINT
EM EMO
Var1="123456" N OUT |—{var15=57920
0015
STRING_TO_LSINT
EM EMO
Var1="123456" |—IN QUT |{Var16=64 |
nog
STRING_TO_WORD
EM EMO
Var1="123456" | —IN OUT |—{var17=57920 |
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Vard = STRING_TO_LREAL(Var1)
Var10 := STRING_TO_REAL(Vart)

1 Var2 := STRING_TO_BOOL{Var1);

2 Var3d = STRING_TO_BYTE(Var1);

3 Vard .= STRING_TO_DATE(Var1);

4 Vard := STRING_TO _DINT(Var1);

5 Varg = STRING_TO_DT(Var1).

6 Var? := STRING_TO_DWORD(Var1);
7 Varg = STRING_TO_INT(Var1);

8

9

10 Vart1 = STRING_TO_SINT(Var1);
11 Var12:= STRING_TO_TIME(Var1)
12 Var13 = STRING_TO_TOD(Var);
13 Varl4 = STRING_TO_UDINT(Var1)
14 Var15:= STRING_TO_UINT(Var1);
15 Var16 = STRING_TO_USINT(Var1):

16 Var17 = STRING_TO_WORD(Var1}]

5.6.12

5.6.12.1

VEERaFAL SE

Var3 = 64

Var4 = D#1870-01-01

Vard = 123456

Varg = DT#1970-01-01-00:00:00

Var? = 123456
Var8 = -7616
Var9 = 123456
Vari0 = -1 #IND
Var11 = 64
Var12 = T#0ms

Var13 = TOD#00:00:00

Var14 = 123456
Var15 = 57920
Var16 = 64
Var17 = 57920

TIME_TO_TYPE (Time Type Conversion

Instruction)

Function

Var1 ='123458'
Var1 ='12345¢'
Var1 ='123458'
Var1 ='12345¢'
Var1 ='123458'
Var1 ='123458'
Var1 ='123458'
Var1 ='123458'
Var1 ='12345¢'
Var1 ='12345¢'
Var1 ='123458'
Var1 ='123458'
Var1 ='123458'
Var1 ='12345¢'
Var1 ='12345¢'
Var1 ='123458'

It is to convert time data to other types of data. The time is stored internally in milliseconds as a DWORD

type (for the TIME_OF_DAY variable, it starts at 00:00 am).

5.6.12.2 Parameter
Parameter{Statement|Data Type Description
IN Input TIME Enter the time variable to be
converted
BOOL, BYTE, DINT, DWORD, INT, LREAL, REAL, STRING,
ouT Output |5 |NT, UDINT, UINT, USINT, WORD Converted data type
5.6.12.3 Example

The following example uses the TIME conversion instruction to convert TIME variables to other data types.
When the input EN detects a rising edge, the TIME conversion instruction starts the conversion function

and stores the calculation result in the output parameter OUT.
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No. Variable Name Address Variable Description ariable Type Cnline Value Power Fail Safeguard NetWork Public | Enable constant
0001 arl TIME T#5mis0ms FALSE Not Public I_
ooz Var2 BOOL TRUE FALSE Not Public I_
0003 Var3 BYTE 224 FALSE Not Public I_
0004 ard DINT 300000 FALSE Not Public I_
0005 Wars DWORD 300000 FALSE Mot Public I_
0008 Varg INT 27680 FALSE Mot Public I_
o007 War? LREAL 300000 FALSE Not Public I_
o008 Vard INT 100 FALSE Mot Public I_
0009 WVarg LREAL 32 FALSE Mot Public I—
oo WVarld STRING(80) NE=) FALSE Mot Public I—
0011 Warll UDINT 300000 FALSE Mot Public I—
0012 WVarl2 UINT 37856 FALSE Mot Public I—
0013 Var13 USINT 224 FALSE Mot Public I—
0014 Varl4 WORD 37856 FALSE Not Public
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ooon
TIME_TO_BOOL
EM EMNO
[Var1=T#5m0s0ms N S S VVar2=TRUE |
oooz
TIME_TO_BYTE
EM EMO
[Var1=T#5m0s0ms |—IN OUT |—{var3=224
0003 Var3:BYTE
TIME_TC_DINT
EM EMNO
[Var1=T#5m0s0ms |—{IM OUT (—{Var4=300000
o004
TIME_TO_DWORD
EM EMO
[Var1=T#5m0s0ms |—IM OUT |—{Var5=200000
ooos
TIME_TO_INT
EM EMO
[Var1=T#5m0s0ms |—IM OUT |—{Varf=-27680
0oog
TIME_TO_LREAL
EM EMO
[Var1=T#5m0s0ms |—IN OUT |—{var7=300000 |
ooy
TIME_TC_REAL
EM EMO
[Var1=T#5m0s0ms |—{IM OUT (—{Var8=300000
ooog
TIME_TO_SINT
EM EMNO
[Var1=T#5m0s0ms |—IM OUT |—{vard=-32 |
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00O = N f P —

Vard -= TIME_TO_INT(Var1)
Var7 -= TIME_TO_LREAL(Var1);
Var -= TIME_TO_REAL(Var1):
Var9 -= TIME_TO_SINT(Var1)
Var10 -= TIME_TO_STRING(Vart);

10 Varl1 = TIME_TO_UDINT(Vart);
11 Var12 = TIME_TO_UINT(Var1):
12 Var13 = TIME_TO_USINT(Var1):

13 | Varl4 = TIME_TO_WORD(Var1);

5.6.13

5.6.13.1

TOD_TO_TYPE (Time Type Conversion

Instruction)

Function

0009
TIME_TC_STRING
EN EMO
[Var1=T#5m0s0ms M OUT {var10=T#5m" |
0010
TIME_TO_UDINT
EM EMO
[Var1=T#5m0s0ms " OUT |—{var11=300000
0oM
TIME_TO_UINT
EN EMC
[Var1=T#5m0s0ms I ouT —|‘-Iar12=3?855
0012
TIME_TC_USINT
EN EMO
[Var1=T#5m0s0ms I OUT —{var13=224 |
0013
TIME_TC_WORD
EN EMO
[Var1=T#5m0s0ms M OUT |—{Var14=37856 |
Var2 -= TIME_TO_BOOL(Var1); Var2 =
Var3 .= TIME_TO_BYTE(Var1); Var3 = 224
Vard = TIME_TO_DINT(Var1); War4 = 300000
Var5 = TIME_TO_DWORD(Var1); Varb = 300000

Varf = -27680
Var7 = 300000
Var8 = 300000
Varg = -32
Var10 = "T#5m'
WVar11 = 300000
Var12 = 37856
Var13 =224
Var14 = 37856

Var1 = T#6m0s0ms
Var1 = T#m0s0ms
Vart = T#im0s0ms
Vart = T#im0s0ms
Var1 = T#6m0s0ms
Var1 = T#6m0s0ms
Var! = T#6m0s0ms
Var! = T#6m0s0ms
Var! = T#6m0s0ms
Var! = T#6m0s0ms
Var! = T#6m0s0ms
Var1 = T#om0s0ms
Var1 = T#5m0s0ms

It is to convert time data to other types of data. The date is converted internally in milliseconds.
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5.6.13.2 Parameter

Parameter{Statement|Data Type Description

IN Input TOD Enter the TOD variable to be
converted

BOOL, BYTE, DINT, DWORD, INT, LREAL, REAL, STRING,

SINT, UDINT, UINT, USINT, WORD Converted data type

ouT Output

5.6.13.3 Example

The following example uses the TOD conversion instruction to convert TOD variables to other data types.
When the input EN detects a rising edge, the TOD conversion instruction starts the conversion function
and stores the calculation result in the output parameter OUT.
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No. “ariable Name Address ariable Description Variable Type COnline Value Power Fail Safeguard NetWork Public | Enable constant
0001 Vari TOD TOD#10:20:30 FALSE Not Public l—
ooz Varz BOOL TRUE FALSE Not Public l—
0003 Vard BYTE 176 FALSE Not Public l—
0004 Vard DINT 37230000 FALSE Not Public l—
0005 Vars DWORD 37230000 FALSE Not Public l—
0005 Varg INT i} FALSE Not Public l—
0007 Vart LREAL 37230000 FALSE Not Public l—
ooos Varg REAL 3723000 FALSE Not Public l—
0009 Varg SINT 80 FALSE Not Public l—
0010 Varil STRING(30) TOD#10:20:30° FALSE Not Public l—
0011 Vari1 UDINT 37230000 FALSE Not Public l—
ooz Vari2 UINT 55852 FALSE Not Public l—
0013 Varl3d USINT 176 FALSE Not Public l—
0014 Varld WORD 55852 FALSE Not Public _
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0001
TOD_TO_BOOL
EN ENO
[Var1=TOD#10:20:30 N SNl Var?=TRUE |
0002
TOD_TO_BYTE
EN ENO
[Var1=TOD#10:20:30 }—IN OUT (—{var3=176
0003
TOD_TO_DINT
EN ENO
[Var1=TOD#10:20:30 N OUT —{Var4=37230000 |
0004
TOD_TO_DWORD
EN ENO
[Vari=TOD#10:20:30 N OUT (—{var5=37230000 |
0005
TOD_TO_INT
EN ENO
[Var1=TOD#10:20:30 N OUT (—{Var=5552
0006
TOD_TO_LREAL
EN ENO
[Var1=TOD#10:20:30 }—IN OUT (—{var7=37230000 |
0007
TOD_TO_REAL
EN ENO
[Var1=TOD#10:20:30 N OUT (—{var§=37230000 |
0008
TOD_TO_SINT
EN ENO
[Vari=TOD#10:20:30 N OUT —{Varg=-80
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ooog

[Vari=TOD#10:20:30 }—

TOD_TO_STRING
EM EMO
M ouT

—Var10=TOD#10:20:30" |

0010

[Vari=TOD#10:20:30 |—

TOD_TO_UDINT
EM EMO

M OUT —{Var11=37230000 |

001

[Varl=TOD#10:20:30 |

TOD_TO_UINT

EM EMO

IM OUT |—{var12=5552

ooz

[Var1=TOD#10:20:30 |

TOD_TO_LSINT

EM EMO

M OUT |—{var13=176 |

0013

[Vari=TOD#10:20:30 }—

TOD_TO_WORD
EM EMO

M OUT |—{var14=5552

Varh :
Varg :
VarT :
Varg :

L0 00 =] O3 LN s La RS =

Var2 :=TOD_TO_BOOL(Var1),
Var3 :=TOD_TO_BYTE(Var1);
Vard := TOD_TO_DINT{(Var1);
TOD_TO_DWORD(Var1);
TOD_TO_INT{Vart);
TOD_TO_LREAL(Var1);
TOD_TO_REAL(Var1);
Vard :=TOD_TO_SINT(Var1);
Var10 := TOD_TO_STRING(Var1);

10 Vari1 = TOD_TO_UDINT(Var1);
11 Vari2 = TOD_TO_UINT(Vart);
12 Vart3 = TOD_TO_USINT(Vart).
13 Vari4 = TOD_TO_WORD(Var1)

5.6.14

5.6.14.1

Var2 =
Vard =176

Vard = 37230000
Vars = 37230000
VarG = 5552

Var7 = 37230000
Varg = 37230000
Var9 =-80

Var10 = 'TOD#10:20:30'
Var11 = 37230000
\ar12 = 5552
Var13 =176
\ar14 = 5552

Varl = TOD#10:20:30
Var1 = TOD#10:20:30
Varl = TOD#10:20:30
Varl = TOD#10:20:30
Varl = TOD#10:20:30
Varl = TOD#10:20:30
Varl = TOD#10:20:30
Varl = TOD#10:20:30
Varl = TOD#10:20:30
Varl = TOD#10:20:30
Var1 = TOD#10:20:30
Var1 = TOD#10:20:30
Var1 = TOD#10:20:30

UDINT_TO_TYPE (Unsigned Double Integer Type

Conversion Instruction)

Function

Convert unsigned double integer type to another data type.
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5.6.14.2 Parameter
Parameter{Statement|Data Type Description

Enter the unsigned double integer
IN Input UDINT variable to be converted

BOOL, BYTE, DATE, DINT, DT, DWORD, INT, LREAL,

REAL. SINT, STRING, TIME, TOD, UINT, USINT, WORD  |-onverted data type

ouT Output

5.6.14.3 Example

The following example uses the UDINT conversion instruction to convert UDINT variables to other data
types. When the input EN detects a rising edge, the UDINT conversion instruction starts the conversion
function and stores the calculation result in the output parameter OUT.
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| Enable constant

112

No. ariable Name | Address ‘ariable Description ariable Type | Initial Value | Power Fail Safeguard | NetWork Public
0001 Warl UDINT LI 20000 FALSE LI Not Public
0002 ar2 BOOL LI TRUE LI FALSE LI Not Public
o003 Vard BYTE LI 32 FALSE LI Not Public
o004 Vard DATE LI D#1970-01-01 | FALSE LI Not Public
ooo0s Wars DINT LI 20000 FALSE LI Not Public
ooos Varg DT LI DT#1970-01-... FALSE LI Not Public
ooo7 Var? DWORD LI 20000 FALSE ;I Not Public
ooo0& Varg INT LI 20000 FALSE LI Not Public
ooos arg LREAL LI 20000 FALSE LI Not Public
o010 warlo REAL LI 20000 FALSE LI Not Public
001 Warl1 SINT LI 32 FALSE LI Not Public
0012 Varl2 STRING{B0) LI 20000 FALSE LI Not Public
0013 Varl3 TME LI T#20s0MS FALSE LI Not Public
0014 Varl4 TOD LI TOD#00:00:20 | FALSE LI Not Public
0015 Varls UINT LI 20000 FALSE LI Not Public
oo1e Varlg USINT LI 3z FALSE LI Not Public
o017 Varl7 WORD LI 20000 FALSE LI Not Public

= [
= [
= [
= [
= [
=
="
=
[
= [
= [
= [
= [
= [
= [
= [
~ O
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0001
UDINT_TO_BOOL
EN END
Var1=20000 |—{IN Sl VVar2=TRUE |
0002
UDINT_TO_BYTE
EN ENO
Var1=20000 IN QUT (—{Var3=32
0003
UDINT_TO_DATE
EN ENO
Var1=20000 —{IN QUT (—{Var4=D#1970-01-01 |
0004
UDINT_TO_DINT
EN ENO
Var1=20000 |—{IN QUT [—{vars=20000 |
0005
UDINT_TO_DT
EN ENO
Var1=20000 |—{IN QUT |—{VarG=DT#1970-01-01-05:33:20 |
0006
UDINT_TO_DWORD
EN ENO
Var1=20000 IN QUT —{Var7=20000
0007
UDINT_TO_INT
EN ENO
Var1=20000 IN QUT (—{Varg=20000
0008
UDINT_TO_LREAL
EN ENO
Var1=20000 |—{IN QUT (—{Varg=20000
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o009
UDINT_TO_REAL
EM EMO
Var1=20000 |—{IN OUT |—{var10=20000
0010
UDINT_TO_SINT
EM EMNC
Var1=20000 N ouT —{var11=32
0o
UDINT_TO_STRING
EM EMO
ar1=20000 —{IN OUT |—{var12=20000"
ooz
UDINT_TO_TIME
EM EMNO
Var1=20000 |—IN OUT —{var13=T#20s0ms |
0013
UDINT_TO_TOD
EM EMNO
Var1=20000 |—{IN OUT —{Var14=TOD#00:00:20 |
0014
UDINT_TO_LIMT
EM EMC
Var1=20000 N QUT [—{var15=20000
0015
UDINT_TO_USINT
EM EMO
ar1=20000 —{IN ouT [ var16=32
001G
UDINT_TCQ_WORD
EM EMO
Var1=20000 |—IN QUT |—{var17=20000
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1 Var2 = UDINT_TO_BOOL(Var1); Var2 = Var1 = 20000
2 Var3 .= UDINT_TO_BYTE(Var1); WVard = 32 Var1 = 20000
3 Var4 = UDINT_TO_DATE(Var1); Var4 = D#1970-01-01 var1 = 20000
4 Var5 = UDINT_TO_DINT(Var1); Var5 = 20000 var1 = 20000
5 Varé -= UDINT_TO_DT(Var1); Var6 = DT#1970-01-01-05:33:20 Var1 = 20000
B Var? -= UDINT_TO_DWORD(Var1); Var7 = 20000 var = 20000
7 Varg = UDINT_TO_INT(Var1). Varg = 20000 var = 20000
8 Var9 -= UDINT_TO_LREAL(Var1): Varg = 20000 var1 = 20000
9 Var10 = UDINT_TO_REAL(Var1); Var10 = 20000 var1 = 20000
10 Vari1:= UDINT_TO_SINT(Vart): Varil = 32 var1 = 20000
11 Vari2 == UDINT_TO_STRING(Var1); Var12 = '20000' var1 = 20000
12 Vari3 = UDINT_TO_TIME(Var1): Var13 = T#20s0ms Var1 = 20000
13 Vari4 = UDINT_TO_TOD(Var1): Var14 = TOD#00:00:20 Var1 = 20000
14 Vari5 = UDINT_TO_UINT(Var1): Var15 = 20000 Var1 = 20000
15 Vari6 = UDINT_TO_USINT(Var1); Var1g = 32 Var1 = 20000
16 Vari7 = UDINT_TO_WORD(Var1); Var17 = 20000 Var1 = 20000

5.6.15 UINT_TO_TYPE (Unsigned Integer Type

Conversion Instruction)

5.6.15.1 Function

Convert unsigned integer type to other data types.

In the case of UINT_TO_BOOL, the output is TRUE when the input is not equal to 0, and FALSE when the
input is equal to 0.

In the case of UINT_TO_TIME and UINT_TO_TOD, the input will be converted in milliseconds.
In the case of UINT_TO_DATE and UINT_TO_DT, the input will be converted in seconds.

5.6.15.2 Parameter
Parameter{Statement|Data Type Description
IN Input UINT Enter the unsigned integer

variable to be converted

BOOL, BYTE, DATE, DINT, DT, DWORD, INT, LREAL, REAL,

SINT, STRING, TIME, TOD, UDINT, USINT, WORD Converted data type

ouT Output

5.6.15.3 Example

The following example uses the UINT conversion instruction to convert UINT variables to other data types.
When the input EN detects a rising edge, the UINT conversion instruction starts the conversion function
and stores the calculation result in the output parameter OUT.
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Enable constant

No. s ariable Name‘ Address Wariable Description | \ariable Type Initial Value Power Fail Safeguard | Met\Work Public
ooo1 Warl UINT 20000 FALSE Not Public
nooz War2 BOOL FALSE FALSE Not Public
0003 Ward BYTE 32 FALSE Mot Public
0004 Ward DATE DH1970-01-01 FALSE Mot Public
0005 Wars DINT 20000 FALSE Mot Public
0005 Varg DT DT#1570-01-01... FALSE Not Public
ooov¥ WarT DVWORD 20000 FALSE Not Public
ooos Ward INT 20000 FALSE Not Public
noos Ward LREAL 20000 FALSE Not Public
0010 Warll REAL 20000 FALSE Not Public
oo Warll SINT 32 FALSE Not Public
0012 Warl2 STRING(30) ‘200000 FALSE Mot Public
0013 Warl3 TIME T#20=0ms FALSE Mot Public
0014 Warlé TOD TOD#00:00:20  FALSE Mot Public
0015 Var1s UDINT 20000 FALSE Not Public
00186 Var16 USINT 32 FALSE Not Public
o7 WVarlT WORD 20000 FALSE Not Public
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0001
UINT_TO_BOOL
EN ENO
Var1=20000 N ol = Var2=TRUE |
0002
UINT_TO_BYTE
EN ENO
Vari=20000 N QUT —{Var3=32_|
0003
UINT_TO_DATE
EN ENO
Vari=20000 }—{IN QUT [—{Var4=D#1970-01-01 |
0004
UINT_TO_DINT
EN ENO
Var1=20000 }—{IN QUT |—{Var5=20000
0005
UINT_TO_DT
EN ENO
Var1=20000 N QUT |—{VarG=DT#1970-01-01-05.33:20 |
0006
UINT_TO_DWORD
EN ENO
Vari=20000 N QUT (—{var7=20000
0007
UINT_TO_INT
EN ENO
Vari=20000 }—{IN QUT |—{Varg=20000
0008
UINT_TO_LREAL
EN ENO
Var1=20000 }—{IN QUT [—{Vard=20000
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0009
UINT_TO_REAL
EN ENOD
Var1=20000 —{IN QUT —{Var10=20000
0010
UINT_TO_SINT
EN ENO
Var1=20000 —{IN OUT {Var11=32
0011
UINT_TO_STRING
EN ENO
Vari=20000 —{IN OUT —{Var12="20000"
0012
UINT_TO_TIME
EN ENO
Vari=20000 —{IN OUT —{Var13=T#2050ms |
0013
UINT_TO_TOD
EN ENC
Var1=20000 —{IN OUT —{Var14=TOD#00:00:20
0014
UINT_TO_UDINT
EN EMO
Var1=20000 —{IN OUT —{Var15=20000
0015
UINT_TO_USINT
EN ENO
Vari=20000 —{IN OUT |—{Vari6=32 |
0016
UINT_TO_WORD
EN ENOD
Vari=20000 —{IN OUT |—{Var17=20000 |
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1 Var2 -= UINT_TQ_BOOL(Var1); Var2 = Var1 = 20000
2 Var3 -= UNT_TO_BYTE(Var1): Var3 = 32 Var1 = 20000
3 Vard := UINT_TO_DATE(Vart), ard = D#1970-01-01 Var1 = 20000
- Vars = UINT_TO_DINT(Var1); Vars = 20000 Var1 = 20000
5 VarG = UINT_TO_DT(Var1); Var6 = DT#1970-01-01-05:33:20 Var1 = 20000
6 Var? ;= UINT_TO_DWORD(Var1); Var? = 20000 Var1 = 20000
7 Var8 = UINT_TO_INT(Var1); Var8 = 20000 Var1 = 20000
8 Vard = UINT_TO_LREAL{Var1}; Var9 = 20000 Var1 = 20000
9 Var10 ;= UINT_TO_REAL(Var1); War10 = 20000 Var1 = 20000
10 Var11 := UINT_TO_SINT{Var1); Var11 = 32 Var1 = 20000
11 Var12 = UINT_TO_STRING(Var1); Var12 ='20000' Var1 = 20000
12 Var13 ;= UINT_TO_TIME(Var1); Var13 = T#20s0ms Var1 = 20000
13 Vart4 == UINT_TO_TOD({Var1}); Var14 = TOD#00:00:20 Var1 = 20000
14 Var15 ;= UINT_TO_UDINT{Var1); War15 = 20000 Var1 = 20000
15 Var16 ;= UINT_TO_USINT(Var1), Var1g = 32 Var1 = 20000
16 Var17 == UINT_TO_WORD(Var1); Var17 = 20000 Var1 = 20000

5.6.16 USINT_TO_TYPE (Unsigned Short Integer Type

Conversion Instruction)

5.6.16.1 Function

Convert the unsigned short integer type to other data types.

In the case of USINT_TO_BOOL, the output is TRUE when the input is not equal to 0, and FALSE when
the input is equal to 0.

In the case of USINT_TO_TIME and USINT_TO_TOD, the input will be converted in milliseconds.
In the case of USINT_TO_DATE and USINT_TO_DT, the input will be converted in seconds.

5.6.16.2 Parameter

Parameter|Statement|Data Type Description

Enter the unsigned short integer

IN Input USINT variable to be converted

BOOL, BYTE, DATE, DINT, DT, DWORD, INT, LREAL,

ouT Output  \oE Al " SINT, STRING, TIME, TOD, UDINT, UINT, WORD

Converted data type

5.6.16.3 Example

The following example uses the USINT conversion instruction to convert USINT variables to other data
types. When the input EN detects a rising edge, the USINT conversion instruction starts the conversion
function and stores the calculation result in the output parameter OUT.
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No. ariable Name| Address Variable Description Variable Type Initial Value Power Fail Safequard NetWork Public | Enable constant
0001 Wari USINT 100 FALSE Not Public l—
000z War2 BOOL TRUE FALSE Not Public l_
o002 Var3 BYTE 100 FALSE Not Public l—
0004 Ward DATE DeE1570-01-01 FALSE Not Public l_
0o0s Vars DINT 100 FALSE Not Public l—
0006 Varg DT DT#1970-01-01... FALSE Not Public l—
aoo7T ar? DWORD 100 FALSE Not Public I_
ooos Vard INT 100 FALSE Not Public l—
0009 Varg LREAL 100 FALSE Not Public l_
oo Varil REAL 100 FALSE Not Public l—
oo Wartl SINT 100 FALSE Not Public l_
oz Vari2 STRING(30} 100 FALSE Not Public l—
0013 Warl3 TIME T#1=slms FALSE Not Public l—
0014 Vari4 TOD TOD#00:00:00.... FALSE Not Public I_
0015 Varls UDINT 100 FALSE Not Public l—
oG Var1g UINT 100 FALSE Not Public l_
o7 Vart7 WORD 100 FALSE Not Public l—
I—
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o001
USINT_TC_BOOL
EMN EMNO
NSF=H00 TN WLl oy Var2=TRUE |
nooz2
USINT_TO_BYTE
EM EMO
Var1=100 —{IM oUT |—{var3=100
0oo3
USINT_TC_DATE
EM EMO
Var1=100 M OUT —{Var4=D#1970-01-01 |
0004
USINT_TC_DIMT
EM EMO
Var1=100 IN OUT |—{var5=100 |
0005
USINT_TC_DT
EMN EMNO
Var1=100 }—{IM QUT —{Var6=DT#1970-01-01-00:01:40 |
noog
USINT_TC_DWORD
EM EMNO
Var1=100 —{IM ouUT —{var7=100
ooov
USIMNT_TO_INT
EM EMO
Var1=100 M QUT |—{varg=100
nooa
USINT_TCO_LREAL
EM EMO
Var1=100 IN OUT |—{var8=100
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noog

War1=100 |—

USINT_TO_REAL

EM EMO

M OUT |—{Var10=100

0010

War1=100 |—

USINT_TO_SINT
EM EMO

IM OUT |—{var11=100

001

Var1=100

USINT_TO_STRING

EN EMO
M ouT

Vart2="100

ootz

War1=100 |—

USINT_TC_TIME
EM EMNO

IM OUT —{Var13=T#100ms |

0013

War1=100 |—

USINT_TC_TCD

EN EMO

M OUT —{Var14=TOD#00:00:00.100 |

0014

War1=100 |—

USINT_TCO_UDINT
EM EMND

IM OUT |—{Var15=100

0015

War1=100 |—

USINT_TO_UINT

EM EMNO

M QUT |—{Var16=100

D016

War1=100 |—

USINT_TO_WORD
EM EMO

IM oUT —{var17=100
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1 Var2 -= USINT_TO_BOOL(Var1); Var2 = Var1 = 100
2 Vard = USINT_TO _BYTE(Vari); Var3d =100 Var1 =100
3 Vard = USINT_TO_DATE(Var1); Vard = D#1970-01-01 Var1 = 100
4 Varh = USINT_TO_DINT(Var1); Vars = 100 Var1 =100
5 VarG = USINT _TO DT(Var1), Varg = DT#1970-01-01-00:01:40 Vart = 100
6 Var? == USINT_TO DWORD(Var1); Var? = 100 Vart =100
7 Varg = USINT_TO_INT(Var1): Varg = 100 Var1 =100
8 Varg -= USINT_TO_LREAL(Var1); Varg = 100 Vart = 100
9 Var10 := USINT_TO REAL(Var1); Vari0 =100 Vart = 100
10 Vart1 = USINT_TO_SINT(Var1); Var11 =100 Var1 = 100
1 Var12 == USINT_TO_STRING{Var1); Vari2 ='100' Vart = 100
12 Var13 .= USINT_TO TIME(Var1); Var13 = T#100ms Vart = 100
13 Varld == USINT _TO TOD(Var1); Var14 = TOD#00:00:00.100 Vart = 100
14 Var1s = USINT_TO_UDINT(Var1); Var1s =100 Var1 = 100
15 Var16 = USINT_TO_UINT(Var1); Varig = 100 Vart = 100
16 Varl7 == USINT_TO WORD(Var1); Vart7 = 100 Vart = 100

5.6.17 WORD_TO_TYPE (Word Type Conversion

Instruction)

5.6.17.1 Function

Convert the word type to other data types.

In the case of WORD_TO_BOOL, the output is TRUE when the input is not equal to 0, and FALSE when
the input is equal to 0.

In the case of WORD_TO_TIME and WORD_TO_TOD, the input will be converted in milliseconds.
In the case of WORD_TO_DATE and WORD_TO_DT, the input will be converted in seconds.

5.6.17.2 Parameter
Parameter|Statement|Data Type Description
IN Input WORD Enter the word variable to

be converted

BOOL, BYTE, DATE, DINT, DT, DWORD, INT, LREAL, REAL,

ouT Output ||\ STRING, TIME, TOD, UDINT, UINT, USINT

Converted data type

5.6.17.3 Example

The following example uses the WORD conversion instruction to convert WORD variables to other data
types. When the input EN detects a rising edge, the WORD conversion instruction starts the conversion
function and stores the calculation result in the output parameter OUT.
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o f]

HollySys

| Initial Value Power Fail Safeguard | NetWork Public

‘ Enable constant

No. Variable Name Variable Type
0001 Var1 WORD ﬂ 12345 FALSE
oooz Var2 BOOL LI TRUE LI FALSE
o003 Vard BYTE ﬂ 57 FALSE
o004 Vard DATE LI Ds#1970-01-01 | FALSE
ooos Vars DINT ﬂ 12345 FALSE
ooos Varg DT LI DT#1970-01-... | FALSE
o007 Var? DWORD d 12345 FALSE
ooo2 Varg INT LI FALSE
ooos Varg LREAL LI 12345 FALSE
0010 Var1l REAL LI 12345 FALSE
o011 Varll SINT LI 57 FALSE
0012 Var12 STRING(30) LI 12345 FALSE
0013 Var13 TIME LI T#20s0MS FALSE
0014 Var14 TOD LITOD#DD:DMZ FALSE
0015 Var1s UDINT LI 12345 FALSE
0016 Var1g UINT ﬂ 12345 FALSE
o017 Var1? UDINT LI 57 FALSE
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ﬂ Mot Public
LI Mot Public
ﬂ Not Public
LI Mot Public
ﬂ Not Public
LI Mot Public
d Mot Public
LI Not Public
LI Mot Public
LI Mot Public
;I Mot Public
LI Mot Public
LI Mot Public
LI Mot Public
LI Mot Public
ﬂ Mot Public
LI Mot Public

=
=
=
=
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=
=
=
=
=
=
=
=
=
=
E
=
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0001
WORD_TO_BOOL
EN ENO
Var1=12345 N Sl \Var2=TRUE |
0002
WORD_TO_BYTE
EN ENO
Vari=12345 N QUT —{Var3=57
0003
WORD_TO_DATE
EN ENO
Vari=12345 }—{IN QUT [—{Var4=D#1970-01-01 |
0004
WORD_TO_DINT
EN ENO
Var=12345 }—{IN QUT |—{Var5=12345
0005
WORD_TO_DT
EN ENO
Var1=12345 N QUT (—{VarG=DT#1970-01-01-03:25.45 |
0006
WORD_TO_DWORD
EN ENO
Vari=12345 N QUT (—{var7=12345 |
0007
WORD_TO_INT
EN ENO
Vari=12345 }—{IN OUT |—{Var3=12345
0008
WORD_TO_LREAL
EN ENO
Var=12345 }—{IN QUT [—{Vard=12345
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Vard
Varh

0000 =] 00 N = L2 fa —

Var2 =WORD_TO _BOOL{Var1);
Var3d == WORD_TO_BYTE(Var1):
WORD_TO _DATE(Var1);
WORD_TO_DINT(Var1);
VarE =WORD_TO _DT(Var1);

Var? = WORD_TO_DWORD(Var1);
Varg = WORD_TO_INT(Var1);

Var9 = WORD_TO_LREAL(Var1);
Var10 .= WORD_TO_REAL(Var1);

10 Var11 == WORD_TO_SINT(Var1);
b Var12 .= WORD_TO_STRING(Var1};

12 Var1
13 Var1
14 Var1

3
4 -

5:

WORD_TO_TIME(}/art)—
WORD_TO_TOD(\¥&11:WORD
WORD_TO_UDINT(Var1):

15 Var16 .= WORD_TO_UINT(Var1);
16 Var17 == WORD_TO_USINT(Var1);

5.6.18

5.6.18.1

TRUNC (Truncate)

Function

Implement the trunc function.

Var2 =

Var3 = 57

Var4 = D#1970-01-01

Vard = 12345

Varg = DT#1870-01-01-03:25:45

Var? = 12345
Varf = 12345
Var9 = 12345
Var10 = 12345
Var11 =57

Var12 ="12345'
Var13 = T#125345ms
Varld = TOD#00:00:12.345

Var1h = 12345
Var16 = 12345
Varl7 = &7

—EN

—IN

TRUNC

ENO —
OUT —

TRUNC Functional Block

Varl = 12345
Var1 = 12345
Varl = 12345
Var1 = 12345
Varl = 12345
Var1 = 12345
Varl = 12345
Var1 = 12345
Varl = 12345
Var1 = 12345
Varl = 12345
Var1 = 12345
Varl = 12345
Var1 = 12345
Varl = 12345
Var1 = 12345

5.6.18.2 Parameter
Parameter{Statement|Data Type(Description Initial Value|Power Fail Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
IN Input REAL Enter the floating point variable to be rounded|0
ouT Output DINT Rounded integer 0
5.6.18.3 Example

The following example uses the TRUNC instruction to round floating-point variables into integers. When
the input EN detects a rising edge, the TRUNC instruction starts the trunc function and stores the
calculation result in the output parameter OUT.
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No. Variable Mame | Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant

ooo1 Varl REAL 2555 FALSE Not Public |—
oooz Varz DINT pa:] FALSE Not Public E_
TRUNC
EN ENQ p———
Var1=29.55 | it OUT—{Var2=29 |
1 Var2 =TRUNC(Var1); ‘Var2 =29 Var1 = 29.55

5.7 Pointer

5.7.1 ADR (Address)

5.71.1 Function

It is to get and output the memory address of the input variable. This address can be used as a pointer
within the program or passed to a function as a pointer.

ADR

—EN ENO —
—IN OUT —

ADR Functional Block

5.7.1.2 Parameter

o Initial Power Fail
Parameter{Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
IN Input gs.lr'\éTER TO Enter a variable to get its address 0 FALSE
ouT Output BYTE Pomter v.arlablle, used to store the address of the 0 FALSE

input variable in memory

5.71.3 Example

For example, the following example uses the ADR instruction to obtain the memory address of the IN input
variable, and the result is output through OUT.

127




r%«frle%

Mo,

Wariable Name |

Address

‘ariable Description

ariable Type

Onling Value

Power Fail Safeguard

MetWork Public | Enable constant

0004 P_VarBYTE POINTER TO BYTE 954601504 FALSE Naot Public |—
0005 VarBYTE BYTE 100 FALSE Not Public E_
ADR
EN ENO
\VarBYTE =100 IN OUT—P_VarBYTE=954601504 |

1 P_VarBYTE := ADR(VarBYTE);

5.7.2

5.7.2.1

VAL (Value)

Function

Get the data at the address pointed by the pointer.

| P_VarBYTE = 954601504

—EN
—IN

VAL Functional Block

VAL

ENO
OuUT

VarBYTE = 100

5.7.2.2 Parameter
Parameter|Statement|Data Type Description {?a'::]a; ;gfv;;zl;?él
EN Input BOOL Enable input
ENO Output BOOL Enable output
POINTER TO . .
IN Input BYTE Pointer variable 0 FALSE
ouT Output BYTE Va!ue of the address pointed to by the 0 FALSE
pointer
5.7.2.3 Example

For example, the following example uses the VAL instruction to obtain the value of the address pointed to
by the pointer.
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No. Variable Name | Address “ariable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant

0001 P_\VarB%TE POINTER TO BYTE 752600608 FALSE Not Public r
o002 VarByte BYTE 100 FALSE Not Public |—

‘ VAL

EN  ENO
||P VarBYTE=792600608 }—IN QUTH{VarByte=100 |
1 VarBYTE := VAL(P_VarBYTE):

5.8 String
5.8.1 Left (Gets the string to the left of the string)

5.8.11 Function

It is to return the substring consisting of the leftmost count characters of the specified string.

Left

—EN ENO —
—Str Left—
—Count

Left Functional Block

5.8.1.2 Parameter

et Initial |Power Fail
Parameter{Statement|Data Type Description Value |Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Str Input STRING I1n2%ut string, with a maximum length of] FALSE

BYTE, WORD, DWORD, SINT,

Count Input USINT, INT, UINTNT and Length of the substring to return 0 FALSE

UDINT

Return substring.

(1) If Stris empty, return empty;
Left Return STRING (2) If count is smaller than or equal to FALSE
0, return empty;

(3) If the actual length of str is greater
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than 128, take the first 128
characters;

(4) If count is greater than or equal to
the length of str, then return str;

5.8.1.3 Example

For example, starting from the first character on the left, a partial string of STRING data type is extracted
from the string.

No. Variable Name | Address | Variable Description | “ariable Type | Online Value | Powver Fail Safeguard | NetWork Public | Enable constant

0001 |inputString STRING(128) HollySys' FALSE Not Public

0002 Count DINT FALSE Not Public

171

0003 Varstring STRING(128) “Holly" FALSE Not Public

Left
EN ENO
linputString="HollySys' F—Str Left+—\VarString="Holly' |
[Count=5 F—Count

1 VarString := Left(inputString, Count); |VarString = "Holly'

5.8.2

inputString = "HollySys' Count =5

Right (Gets the string to the right of the string )

5.8.21 Function

It is to return the substring consisting of the rightmost count characters of the specified string.

Right
HEN ENOR
~Str Right—
~Count

Right Functional Block

5.8.2.2 Parameter

Parameter|Statement|Data Type Description {;‘;ﬂ‘ael g:\f;;:‘z?g

EN Input BOOL Enable input

ENO Output BOOL Enable output

Str Input STRING !]nz%ut string, with a maximum length of] FALSE
BYTE, WORD, DWORD, SINT, .

Count Input USINT, INT, UINTNT and Length of the substring to return 0 FALSE
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UDINT

Right

Return

STRING

Return substring.

0, return empty;

characters;

(1) If Str is empty, return empty;
(2) If count is smaller than or equal to

(4) If count is greater than or equal to
the length of str, then return str;

(3) If the actual length of str is greater FALSE
than 128, take the first 128

5.8.2.3

Example

For example, starting from the first character on the right, a partial string of STRING data type is extracted
from the string.

No. Variable Name | Address | “ariable Description Variable Type | Online Value | Powver Fail Safeguard | NetWork Public | Enable constant
0001 inputString STRING(128) 'HollySys' FALSE Mot Public [
ooz Count DINT 3 FALSE Not Public |—
0003 VartString STRING(128) "Sys’ FALSE Not Public |—
Right

linputString=HollySys" H{Str Right—{VarString="Sys’ |

[ Count=3 |Count

1 VarString := Right(inputString, Count); \VarString = 'HollySys'

5.8.

3

5.8.3.1

Function

Concatenate two strings.

Concat
—EN ENO
—Str1 Concat
—Str2

Concat Functional Block
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5.8.3.2 Parameter
Data _—n Power Fail

Parameter|Statement Type Description Safeguard
EN Input BOOL |Enable input
ENO Output BOOL |Enable output
Str1 Input STRING |Input string, with a maximum length of 128 FALSE
Str2 Input STRING |[Input string, with a maximum length of 128 FALSE

Return substring.

(1) When the length of the input string variable is greater than
Concat Return STRING (128, take the first 128 characters; FALSE

(2) If the sum of length of str1 and str2 is greater than 128, return

empty.
5.8.3.3 Example
In the following example, two strings of the STRING data type are concatenated together.

No. Wariable Mame | Address | “ariable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 inputString_1 STRING(128) “Holly" FALSE Mot Public l_
0002 inputString_2 STRING(128) Sys' FALSE Mot Public |—
0003 | VarString STRING(128) ‘HollySys' FALSE Mot Public l_
Concat
EN ENO

linputString_1="Holly' |—Str1 Concat —{VarString="HollySys' |
|input8tring;2:'81_.rs' |—Str2

1 VarString := Concat(inputString_1, inputString_2); |VarString = 'HollySys' inputString_1 = 'Holly' inputString_2 = 'Sys’

5.8.4 Delete (String remove)

5.8.41 Function

Delete len characters starting from the pos character of str, and return the result.
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Delete
—EN ENO —
—Str Delete—
—Len
—Pos

Delete Functional Block

5.8.4.2 Parameter
o Initial [Power Fail
Parameter{Statement|Data Type Description Value |Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Str Input STRING Input string, with a maximum length of 128 FALSE
BYTE, WORD,
Len Input SINT, USINT, Number of characters to delete 0 FALSE
INT, UINT
BYTE, WORD, . i .
Pos Input SINT, USINT, ?ttfsrtt:-r:r? position of the character to be deleted in the 0 FALSE
INT, UINT 9
(1) If the actual length of str is greater than 128, take
the first 128 characters;
(2) If len is smaller than 0, then pos=pos+len, len=-len;
(3) If pos is smaller than or equal to 0, then
len=len+pos-1, pos=1;
Delete Return STRING (4) If postlen is greater than the length of str, then len FALSE
= str length-pos+1;
(5) If pos is greater than the length of str or len is
smaller than or equal to 0, then str is returned (if its
length is greater than 128, the first 128 characters are
returned)
5.8.4.3 Example

In the following example, 3 characters starting from the 6th character of str are deleted.
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No.

Variable Name | Address

“ariable Description

“ariable Type

Cnline Value

Power Fail Safeguard

NetWo

rk Public | Enable constant

0001

o002

.1

5.8.5

5.8.5.1

inputString

arstring

STRING(128)

STRING(128)

"HollySys®

“Holly"

FALSE

FALSE

Not Public

Mot Public

=
-

VarString := Delete(inputString, 3, 6);

Function

Delete
EN ENO
inputString=HollySys" HStr Deleter—\VarString=Holly' |
3 HLen
6 [Pos

‘VarString = "HollySys'

Insert (String insert)

Insert str2 into a position after the pos character of str1, and return the result.

—EN

—Str1
—Str2
—Pos

Insert

ENO
Insert

Insert Functional Block

inputString = 'Holly'

5.8.5.2 Parameter
Parameter|Statement|Data Type Description Initial Value|Power Fail Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Str1 Input STRING Input string FALSE
Str2 Input STRING Inserted string FALSE
Pos Input BYTE, WORD, SINT, USINT, INT, UINT|Insertion position|0 FALSE
Insert Return STRING Generated string FALSE
5.8.5.3 Example

In the following example, one string is inserted into another string.
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No. “ariable Name | Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 inputString STRING(128) "Holly' FALSE Not Public |—
oooz insetSiring STRING(128) "Sys’ FALSE Not Public |—
o003 P INT 5 FALSE Not Public |—
0004 | VarString STRING(128) "HollySys' FALSE Mot Public [
Insert
EN ENO

inputString="Holly' —Str1 Insert—\VarString="HollySys" |
insertString="Sys' {Str2
P=5 |} Pos

VarString := Insert(inputString, insertString, P);
5.8.6 Mid (Gets the string to the middle of the string )

5.8.6.1 Function

Return the substring consisting of len consecutive characters starting from the pos character in the string.

Mid
—EN ENO —
—iStr Mid —
—iLen
—Pos

Mid Functional Block

5.8.6.2 Parameter

et Initial Power Fail
Parameter{Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Str Input STRING Input string FALSE
Len Input BTI\IT'II'E WORD, SINT, USINT, INT, String length to extract 0 FALSE
Pos Input BYTE, WORD, SINT, USINT, INT, |Position of the string to 0 FALSE

UINT extract
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[Mid

|Return

ISTRING

Extracted string

[FALSE

5.8.6.3

Example

In the following example, a partial string of the STRING data type is extracted starting from the middle of

the string.
No. Variable Name Address | “ariable Description | Variable Type ‘ Online Value Powver Fail Safeguard | NetWork Public | Enable constant |
0001 inputString STRING{128) "HollySys' FALSE Not Public [
0002 |L INT 3 FALSE Not Pubic [
0003 |Pos INT & FALSE Not Public [
0004  |VarString STRING{128) Sys' FALSE Mot Public [
Mid

linputString="HollySys' —Str Mid|  VarString=Sys' |

L=3 |—Len
Pos=6 I—F'I:us

1 VarString := Mid(inputString, L, Pos); \VarString ='Sys' inputString = 'HollySys' L=3 Pos=6
5.8.7 Replace (String replace)
5.8.7.1 Function
Use str2 to replace len characters starting from the pos character in str1, and return the result.
Replace

—EN ENO—

—Str1 Replace —

—Str2

—Len

—Pos

Replace Functional Block
5.8.7.2 Parameter

et Initial Power Fail
Parameter{Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Str1 Input STRING String whose characters are to be FALSE
replaced
Str2 Input STRING Strllng containing the characters to FALSE
be inserted
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Pos Input BYTE, WORD, SINT, USINT, [Position of the first character to o FALSE
INT, UINT replace

Len Input BYTE, WORD, SINT, USINT, Number of characters to replace |0 FALSE
INT, UINT

Replace [Return STRING Generated string FALSE

5.8.7.3 Example

In the following example, part of a string is replaced with another string.

No. “ariable Name | Address | “ariable Description | Variable Type | Online Value | Powver Fail Safeguard NetWork Public | Enable constant
0001 inputString STRING(128) “HollySys" FALSE Mot Public |—
ooz ReplaceString STRING(E0) 3 FALSE Not Public |—
0003 L INT 1 FALSE Not Public |—
ooo4 Pos INT ] FALSE Mot Public r
0005 | VarString STRING(128) "HollySys® FALSE Mot Public |—

Replace
EN ENO

[inputString=HallySys"
[ReplaceString=8"

=1

Pos=6b |—

Str1 Replace|— VarSHRGEHEIVSYSN]

Str2
Len
Pos

1 VarString = Replace(inputString, ReplaceString, L, Pos);

5.8.8

5.8.8.1

Find (String

Function

find)

Find the first character position of str2 in str1, and return the result.

5.8.8.2

Find

—EN ENO—
—Str1 Find —

—Str2

Parameter

Find Functional Block

|Parameter|Statement|Data Type

|Description

|Power Fail Safeguard|
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EN Input BOOL Enable input

ENO Output BOOL Enable output

Str1 Input STRING String being searched|FALSE

Str2 Input STRING String to be searched |[FALSE

Find Return WORD, DWORD, INT, UINT, DINT, UDINT|Character position FALSE
5.8.8.3 Example
In the following example, one string is searched in another string.

No. Variable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard NetWork Public | Enable constant
oo inputString STRING{128) "HollySys" FALSE Mot Public |—
oooz FindString STRING{128) "Sys’ FALSE Mot Public |—
0003 StringPosition INT 6 FALSE Mot Public r
Find
EN EMNO
inputString=HollySys" +Str1 Find— StringPosition=6 |
FindString="Sys" {Str2
1| StringPosition := Find(inputString, FindString); | StringPosition = 6 inputString = "HollySys' FindString = 'Sys'
5.8.9 Len (Gets the length of the string)
5.8.9.1 Function
Return the length of the input string.
Find
—Str1 Find —
—Str2
Len Functional Block
5.8.9.2 Parameter
o Initial Power Fail

Parameter|Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
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ENO Output BOOL Enable output
Str Input STRING Input string FALSE
WORD, DWORD, INT, UINT, Return the length of the input
Len Retum 5 NT, UDINT string. 0 FALSE
5.8.9.3 Example
In the following example, the length of the input string in Str1 is determined.
No. Variable Name | Address | “fariable Description | “ariable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 inputString STRING(128) ‘HollySys" FALSE Mot Public l_
ooz L INT 8 FALSE Not Public ’_
‘ Len
EN ENO
inputString=HallySys" Str Len— L=8
1 L= Len(inputString);\L =8 inputString = 'HollySys'
5.9 Edge Trigger Instruction
5.9.1 F_TRIG (Falling Edge Detection Trigger)
5.9.1.1 Function
Used to detect falling edges.
F_TRIG1
F_TRIG
—CLK o —
F_TRIG Functional Block
5.9.1.2 Parameter
Data _—n Initial Power Fail
Parameter|Statement| Type Description Value Safeguard
CLK Input BOOL [Falling edge trigger signal TRUE FALSE
Q Output BOOL If a faIIing edge i's detected', Q=TRUE when Q=TRUE FALSE |FALSE
calls the instruction every time.
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5.9.1.3 Example
For example, the following example uses the F_TRIG instruction to detect the change of input CLK from
l|1l| to llOll.
No. ariable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public ‘ Enable constant |
oom F_TRIG1 F_TRIG FALSE Mot Public |—
oooz2 WarBooL1 BOOL FALSE FALSE Mot Public |—
o003 WarBooL2 BOOL TRUE FALSE Mot Public |—
F TRIG1
arBOOL1=FALSE F_TRIG
| | | CLK Q

1 F_TRIG1( F_TRIG1

2 CLK:=VarBOOL1, VarBOOL1 = [gARSI=

3 Q=>VarBOOL2), VarBOOL2 = zi¥]=
5.9.2 R_TRIG (Rising Edge Detection Trigger)
5.9.2.1 Function
It is used to detect rising edges.

R_TRIG
—CLK o —
R_TRIG Functional Block
5.9.2.2 Parameter
Data o Initial Power Fail
Parameter|Statement| Type Description Value Safeguard
CLK Input BOOL [Rising edge trigger signal FALSE |FALSE
Q Output BOOL If a rising edge is detected,. Q=TRUE when Q=TRUE FALSE |FALSE
calls the instruction every time.

5.9.2.3 Example

For example, the following example uses the R_TRIG instruction to detect the change of the input CLK

from "0" to "1".

140




r%«frle%

No. ariable Name | Address Variable Dezcription Variable Type Online Value Power Fail Safeguard NetWork Public ‘ Enable constant
0001 R_TRIGZ R_TRIG FALSE Not Public |—
0002 VarBoOoL1 BOOL FALSE FALSE Not Public |—
0003 VarBOOL2 BOOL TRUE FALSE Not Public r
R_TRIGZ2
arBOOL1=FALSE R_TRIG
| | | CLK Q |
1 R_TRIG1(

2 CLK :=VarBOOL1,
3 Q==VarBOOLZ);

5.10 Bistable Instruction

5.10.1 RS (Reset Priority Bistable)

5.10.1.1 Function

The reset bistable function algorithm (RS) implements the reset-priority RS trigger function.

RS

—EN ENO—
—Set Q —
—Reset

RS Functional Block

5.10.1.2 Parameter
Parameter|Statement|Data Type|Description Initial Value|Power Fail Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
SET Input BOOL Setting FALSE FALSE
RESET [Input BOOL Reset FALSE FALSE
Q Output BOOL Signal status of the operand|FALSE FALSE
5.10.1.3 Example

For example, the following example uses the RS instruction to implement the reset-priority RS trigger
function. When VarBOOL1 is "1" and VarBOOL2 is "0", set VarBOOLS3.
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Mo. ariable Name | Address Variable Description \ariable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 RS1 RS FALSE Not Public |—
noo2 WVarBOOL3 BOOL TRUE FALSE Not Public |—
0003 VarBOOL1 BOOL TRUE FALSE Not Public |—
0004 VarBOOL2 BOOL FALSE FALSE Not Public |—

RS
RS
EM ENO
VarBOOL1=TRUE Set sl e VarBOOL3=TRUE
VarBOOL2=FALSE |—Reset
1 RS1|
2 Set = VarBOOL1,
3 Reset = VarBOOLZ,
- Q==VarBOOL3);
5
5.10.2 SR (Setting Priority Bistable)
5.10.2.1 Function

The bistable function algorithm (SR) implements the setting-priority RS trigger function.

5.10.2.2

5.10.2.3

—EN
—Set
—Reset

SR

ENOR-
Q-

SR Functional Block

Parameter

Parameter{Statement|Data Type(Description

EN Input BOOL Enable input

ENO Output BOOL Enable output

SET Input BOOL Setting

RESET |Input BOOL Reset

Q Output BOOL Signal status of the operand
Example

For example, the following example uses the SR instruction to implement the setting priority SR trigger
function. When VarBOOL1 is "1" and VarBOOL2 is "1", set VarBOOL3 to 1.
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No. ‘ariable Name | Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant

ooo1 SR1 SR FALSE HNot Public

o002 VarBOOL1 BOOL TRUE FALSE HNot Public

0003 VarBOOL2 BOOL TRUE FALSE Mot Public

B

o004 VarBOOL3 BOOL TRUE FALSE Not Public

‘ SR1

SR
ENM ENO

VarBOOL1=TRUE Set 8 == VarBOOL3=TRUE
VarBOOLZ2=TRUE Reset

1 SR1(
2 Set =VarBOOL1.
3 Reset =VarBOOLZ.
4 Q=>VarBOOL3);
5
5.11 Counter Instruction

5.11.1 CTD (Decrement Counter)

51111 Function

The count-down algorithm (CTD) implements the down-counting function when there is a rising edge on
the input CD.

cTD
—CD Q-
—Load cV —
—PV

CTD Functional Block

5.11.1.2 Parameter

Data o Initial Power Fail
Parameter|Statement Type Description Value Safeguard
CD Input BOOL Count input FALSE FALSE
Load Input BOOL Load input FALSE FALSE
PV Input WORD 1Se’[ the target value of the output CV using LD = 0 FALSE
Q Output BOOL Counter status TRUE FALSE
CcV Output WORD  [Current counter value 0 FALSE
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51113

Example

For example, the following example uses the CTD instruction to implement incremental counting. When
the input CD detects a rising edge, the CTD instruction starts the down-counting function and returns the
current value through CV.

Power Fail Safeguard |

NetWork Public Enable constant

No. Variable Name | Address | Variable Description | Variable Type | Initial Value
o002 VarBOOL1 BOOL TRUE FALSE
0003 VarBOOL2 BOOL TRUE FALSE
o004 Tag_PV WORD 100 FALSE
0005 VarBOOL3 BOOL FALSE FALSE
0005 Tag_CV WORD _ FALSE

Not Public

Not Public

Not Public

Not Public

Not Public

N

CTD1
CTD

MEFE!E

CD Q

[VarBOOL2=FALSE |—lLoad CVi—Tag_CV=99

fag_PV=100 —PV

arBOOL3=TRUE

5.11.2

5.11.21

0N P LD R —

CTDA(
CD = VarBOOL1,
Load = VarBOOL2Z,
PV =Tag PV,
Q=>VarBOOL3,
CV==Tag _CV)

CTD1

Tag PV

CTU (Increment Counter)

Function

VarBOOL1 = =
VarBOOLZ2 = [gResis

=100

VarBOOL3 =
Tag CV =99

The count-up algorithm (CTU) implements the up-counting function when there is a rising edge on the

input CU.
CcTU
—Cu o —
—{Reset CV—
— PV
CTU Functional Block
5.11.2.2 Parameter
Parameter{Statement|Data Type[Description Initial Value|Power Fail Safeguard
CcuU Input BOOL Count input FALSE FALSE
Reset Input BOOL Reset input FALSE FALSE
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PV Input WORD  [Set value 0 FALSE

Q Output BOOL Counter status TRUE FALSE

CcV Output Current counter value|0 FALSE
5.11.2.3 Example

For example, the following example uses the CTU instruction to implement incremental counting. When
the input CU detects a rising edge, the CTU instruction starts the up-counting function and returns the
current value through CV. When CV is greater than or equal to the set value PV, the output Q returns

No. Variable Name | Address | “ariable Description | Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 CTu1 CTu FALSE Not Public

0002  |VarBOOL1
0003 |VarBOOLZ
0004 |VarBOOL3
0005 |Tag_PV

0006 |Tag_CW

‘m

BOOL

BOOL

BOOL

WORD

WORD

TRUE

FALSE

TRUE

100

[0 I & I SN SV I AN INE

5.11.3

5.11.31

NarBOOL2=FALSE |}

[Tag PV=100 |—

CTuA
CTu
cu Q
Reset CV

PV

FALSE

FALSE

FALSE

FALSE

FALSE

Not Public

Not Public

Not Public

Not Public

) T T

Not Public

E

Tag_CV=1

CTU1(
CU = VarBOOL1,

Reset ‘= VarBOOL2Z,

PV = Tag_PV,
Q=>VarBOOLS3,
CV=>Tag_CV).

CTU1

VarBOOL1 =
VarBOOL2 = [FNK]S
Tag_PV = 100

VarBOOL3 = 3i¥]=
Tag_CV =1

CTUD (Increment/ Decrement Counter)

Function

The count-up algorithm (CTU) implements the up-counting function when there is a rising edge on the

input CU.

CTUD
—cu

—CD
—Reset
—Load

— P

oy —
QD —
CV —
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5.11.3.2 Parameter
Parameter{Statement|Data Type|Description Initial Value|Power Fail Safeguard
cU Input BOOL Rising edge detection terminal 1 FALSE FALSE
CD Input BOOL Rising edge detection terminal 2 FALSE FALSE
Reset Input BOOL Reset FALSE FALSE
Load Input BOOL When LOAD is TRUE, CV is initialized to PV.|FALSE FALSE
PV Input WORD  |Set value 0 FALSE
QU Output BOOL When CV=PV, QU=TRUE TRUE FALSE
QD Output BOOL When CV=0, QD=TRUE TRUE FALSE
CV Output WORD  |Count output 0 FALSE
5.11.3.3 Example
(1) Initialization Function

When RESET is set to 1, the count output CV is initialized to 0. When LOAD is set to 1, the count
output CV is initialized to PV.

(2) Counting Function

If there is a rising edge on CU (transition from FALSE to TRUE), CV is incremented by 1. If there
is a rising edge on CD (transition from FALSE to TRUE), CV is decremented by 1 (assuming it will
not make CV less than 0).

When CV is greater than or equal to PV, QU returns TRUE.
When CV equals 0, QD returns TRUE.
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No. Variable Name | Address Variable Description Variable Type Online Value | Power Fail Safeguard NetWork Public | Enable constant
0001 CTUD1 CTUD FALSE Not Public ’_
oooz pl BOOL FALSE FALSE Not Public ,_
0003 p2 BOOL FALSE Not Public ’_
o004 p3 BOOL FALSE FALSE Not Public |—
0005 pé BOOL FALSE FALSE Not Public |—
0005 ps WORD 10 FALSE Not Public ’_
ooo7 p6 BOOL TRUE FALSE Not Public ,_
ooos pT BOOL FALSE FALSE Not Public |—
0009 pd WORD 11 FALSE Not Public |—

CTuDM

p1=FALSE CTUD
— | cu Qu 1M

p2=FALSE |{CD QDF—p7=FALSE
p3=FALSE | {Reset CVi— p8=1
p4=FALSE |—{Load
p5=10 PV

CTUD2(

CU =p1,
CD:=p2,
Reset == p3,
Load ;= p4,
PV = p3,
QU==>p86,
QD=>p7,
CV==p8);

OCO~NONRWN =

5.12 Timer Instruction

5.12.1 TP (Normal Timer)

51211 Function

By using the TP instruction, the output Q can be set as a preset period of time.

TP
—{iny Q—
—PT ET |—

TP Functional Block

5.12.1.2 Parameter
Parameter|Statement|Data Type|Description [Initial Value|Power Fail Safeguard
IN Input BOOL |[Start input [FALSE  |FALSE
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PT Input TIME Pulse duration T#0S FALSE

Q Output BOOL Pulse output FALSE FALSE

ET Output TIME Current time value|T#0S FALSE
5.12.1.3 Example

For example, the following example uses the TP instruction to implement timing. When IN changes from
"0" to "1", the timing starts, the Q output is "True", When the time reaches the preset value of PT, the Q
output is "False".

No. Variable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant

o001 TP1 TP FALSE Mot Public |—

ooz VarBOOL1 BOOL TRUE FALSE Mot Public |—

0003 VarBOoOL2 BOOL FALSE FALSE Mot Public |—

ooo4 Tag_PresetTime TIME T#10s0ms FALSE Mot Public |—

ooos Tag_ElapsedTime TIME T#10s0ms FALSE Mot Public |_

0002 TP

m ™ VarBOOL2=FALSE
1] IN Q {)

Tag_PresetTime=T#10s0ms |—PT ET—{ Tag_ElapsedTime=T#10s0ms |
1 TP1( TP
Z [ =VarBOo0oL1, VarBOOLT = JiEels
3 FT :=Tag_PresetTim: | Tag_PresetTime = T#10s0ms
4 Q==VarBooL2, VarBOOL2 =
5 ET==Tag_ElapsedTin | Tag_ElapsedTime = T#10s0...

5.12.2 TON (On Delay Timer)

5.12.2.1 Function

By using the TON instruction, the setting of the Q output can be delayed for a period of time specified in
PT.

TON
—{in Q|-
—PT ET |—

TON Functional Block

5.12.2.2 Parameter
Parameter|Statement|Data Type|Description Initial Value|Power Fail Safeguard
IN Input BOOL Start input FALSE FALSE
PT Input TIME On-delay duration T#0S FALSE
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Q Output BOOL Set output after the time PT has elapsed|FALSE FALSE
ET Output TIME Current time value T#0S FALSE
5.12.2.3 Example

For example, the following example uses the TON instruction to implement the on-delay setting function.
When IN changes from "0" to "1", the timing starts. When the time reaches the preset value of PV, the Q
output is "True". Operand VarBOOL2 remains set to "1" as long as the signal status of operand VarBOOL1

iS ll1 ll.
No Variable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 TON1 TON FALSE Mot Public |—
o002 VarBOOL1 BOOL TRUE FALSE Mot Public |—
0003 WVarBooLz BOOL TRUE FALSE Not Public ,_
o004 Tag_PrezefTime TIME T#100ms FALSE Not Public |—
0005 Tag_ElapseTime TIME T#100ms FALSE Not Public
TON1
arBOOL 1=TRUE TON arBOOL2=TRUE
11 IN Q
Tag_PresetTime =T#100ms PT ET—Tag_ElapseTime =T#100ms |
TON1( TON1
IN = Var_BOOL1, Var_BOOL1 =

[ [ SN L LN P

5.12.3

5.12.3.1

PT .= Tag_PresetTime,
Q==Var_BOO0LZ,
ET=>Tag_ElapseTime);

TOF (Off Delay Timer)

Function

Tag_Presetlime = T#100ms
Var_BOOL2 =
Tag_ElapseTime = T#100ms

By using the TOF instruction, the Q output can be reset for a preset period of time PT.

TOF
—{IM Q
—{PT ET

TOF Functional Block

5.12.3.2 Parameter
Parameter{Statement|Data Type(Description Initial Value|Power Fail Safeguard
IN Input BOOL Start input FALSE FALSE
PT Input TIME On-delay duration T#0S FALSE
Q Output BOOL Set output after the time PT has elapsed|FALSE FALSE
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[ET [output  [TIME  [Current time value T#0S [FALSE

5.12.3.3 Example

For example, the following example uses the TOF instruction to implement the off-delay setting function.
When IN changes from "0" to "1", the signal status of operand VarBOOL2 is set to "1". When the signal
status of operand VarBOOL1 changes from "1" to "0", the time preset by the PT parameter starts counting.
Operand VarBOOL2 remains set to TRUE as long as the time is ticking. After this time has elapsed,
operand VarBOOL2 is reset to FALSE. The current time value is stored in operand Tag_ElapsedTime.

No. “ariable Name | Address | ariable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 | TOF1 TOF FALSE Not Public [
o002 VarBOOL1 BOOL TRUE FALSE Not Public ,_
0003 Tag_PresetTime TIME T#100ms FALSE Not Public ,_
o004 VarBOOL2 BOOL TRUE FALSE Not Public ,_
0005 Tag_ElapsedTime TIME T#0ms FALSE Mot Public [
0002

TOF1
N TOF .
[Tag_PresetTime=T#100ms |—PT ET{ Tag_ElapsedTime=T#0ms |

10 TOF1( TOF1

11 IN := VarBOOL1, VarBOOL1 = %=

12 PT ;= Tag_PresetTime, Tag_PresetTime = T#100ms
13  Q=>VarBOOL2, VarBOOL2 =

14 ET=>Tag_ElapsedTime); Tag_ElapsedTime = T#0ms

5.12.4 TONR (Retentive On Delay Timer)

51241 Function

By using the TONR instruction, the time value within the time period set by parameter PT can be
accumulated.

TOMNR
—IM Q0+
—PT ET —
—Reset

TONR Functional Block

5.12.4.2 Parameter

[Parameter|Statement|Data Type|Description Initial Value|Power Fail Safeguard]
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IN Input BOOL Start input FALSE FALSE

R Input BOOL Reset input FALSE FALSE

PT Input TIME On-delay duration T#OMS FALSE

Q Output BOOL Set output after the time PT has elapsed|FALSE FALSE

ET Output TIME Accumulated time value T#OMS FALSE
5.12.4.3 Example

For example, the following example uses the TONR instruction to implement time accumulation. When the
signal status of operand VarBOOL1 changes from "0" to "1", the time preset by the PT parameter starts
counting. This time continues as long as the signal status of operand VarBOOL1 is "1". When the signal
status of operand VarBOOL1 changes from "1" to "0", the timing is stopped and the current time value in
operand Tag_ElapsedTime is recorded.

No. ariable Name | Address | ariable Description | ariable Type | Online Value ‘ Power Fail Safeguard | NetWork Public | Enable constant
0001 TONR1 TONR FALSE Not Public |—
oooz WarBooL BOOL TRUE FALSE Not Public |—
0003 VarBOOL2 BOOL TRUE FALSE Not Public |—
o004 Tag_PresetTime TIME T#100ms FALSE Not Public |—
0005 RESET BOOL FALSE FALSE Not Public |—
0005 Tag_ElapsedTime TIME T#100ms FALSE Not Public D_
TONR1
. TONR arBOOL2=TRUE
= [Tag_PresetTime =T#100ms —IFr'\lT E(':I'—(Tag ElapsedTime =T#100ms |
[RESET=FALSE |—Reset
10 TONRA1( TONR1
11 IN = VarBOOL1, VarBOOL1 = pizt¥]=
12 PT := Tag_PresetTime, Tag_PresetTime = T#100ms
12 Reset:= RESET, RESET = %
14 Q=>VarBOOL2, VarBOOL2 =
15 ET=>Tag_ElapsedTime); Tag_ElapsedTime = T#100ms

513 IEC_SFC

5.13.1 SFCActionControlBlock(SFC Action Control
Block)

51311 Function

This instruction realizes the control of IEC step related actions in the SFC language.
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SFCActionContralBlock
—{EM EMNO —
—R0
—1{=30
—L
—D
—P
—{=D
—D3
—{5L
—T
—P1
—P0

IEC Action Instruction

J)When the IEC step is used in the SFC programming language, this library must be added,

S

otherwise the compilation prompts an error. When the IEC step has associated actions, the system
automatically calls the SFCActionControl instruction.

5.13.1.2 Parameter

Parameter|Statement ?;;Z Description {;‘;ﬂ‘ael g:\f;;:‘z?g
N Input BOOL Non stored FALSE FALSE
RO Input BOOL Storage reset FALSE FALSE
SO Input BOOL Set stored FALSE FALSE
L Input BOOL Time limited FALSE FALSE
D Input BOOL Time delayed FALSE FALSE
P Input BOOL Pulse FALSE FALSE
SD Input BOOL Stored and time delayed FALSE FALSE
DS Input BOOL Delayed and stored FALSE FALSE
SL Input BOOL Stored and time limited FALSE FALSE
T Input TIME Current time THOMS FALSE
P1 Input BOOL Rise edge pulse FALSE FALSE
PO Input BOOL Descending edge pulse FALSE FALSE
Q Output BOOL ?;suogiated action is executed, if Q equals FALSE FALSE
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5.13.1.3 Example

No. ariable Name | Address | Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 SFCActionControlBlock1 SFCACTIONCONTROL... FALSE Not Public |—
o002 Var_N BOOL TRUE FALSE Not Public |—
0003 Var_R0 BOOL FALSE FALSE Not Public |—
o004 Var_S0 BOOL FALSE FALSE Not Public |—
0005 Var_L BOOL FALSE FALSE Not Public |—
0005 Var_D BOOL TRUE FALSE Not Public |—
o007 Var_P BOOL FALSE FALSE Not Public |—
ooos Var_SD BOOL FALSE FALSE Not Public |—
0009 Var_DS BOOL FALSE FALSE Not Public |—
0010 Var_SL BOOL FALSE FALSE Not Public |—
0011 Var_T TIME T#100ms FALSE Not Public r
o0z Var_P1 BOOL FALSE FALSE Not Public |—
0013 Var_P0 BOOL FALSE FALSE Not Public |—
0014 Var_Q BOOL TRUE FALSE Not Public |—

0o
SFCActionControlBlock1

SFCActionControlBlock

EN ENO

| Var_ N=TRUE gl O Var_Q=TRUE |
Var_RO=FALSE }—RO
Var_SO=FALSE (S0

Var_L=FALSE L
Var D-TRUE B
Var P=FALSE P
Var SD=FALSE [—SD
WVar_DS=FALSE DS
Var_SL=FALSE }—SL
Var T=T#100ms T
Var P1=FALSE —P1
\Var_PO=FALSE [P0
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W~ &kwWwh =

SFCActionControlBlock1(

N :=Var_N,
RO :=Var_RO,
S0 :=Var_S0,
L:=Var_L,

D :=Var_D,

P :=Var_P,
SD = Var_SD,
DS = Var_DS5,
SL = Var_SL,
T :=Var_T,
P1:=Var_P1,
PO = Var_PO,
Q==Var_Q);

SFCActionControlBlock1

Var_T = T#100ms

Var_P1 = [gARs]S
Var_P0 = [FRs]S
Var_Q = [iI{8=
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Chapter 6 Basic Application Library

6.1 BCD Conversion Functions
6.1.1 BCD_TO_INT (BCD Code to Integer)
6.1.1.1 Function

Convert BCD code to an integer value algorithm.

BCD_TO_INT

—EN EMO —
—B BCOD_TO_INT —

BCD_TO_INT Functional Block

6.1.1.2 Parameter

Data o Initial [Power Fail
ParameterStatement.I.ype Description Value |Safeguard
EN Input BOOL |Enable input
ENO Output BOOL |Enable output

To convert the BCD code, enter the binary form of the BCD code
(or the decimal and hexadecimal code corresponding to the
Input Input BYTE |binary code). For example, the BCD code 49 is expressed as 0 FALSE
2#100 1001 (or corresponding to 10#73 and 16#49), then enter
2#100 1001 here (or 10#73 or 16#49).

For the converted INT value, if the input byte is not BCD code, the
output is -1.

o

Varint Output INT FALSE

6.1.1.3 Example

The BCD code to integer conversion algorithm (BCD_TO_INT) converts the variable Input whose input
value is the BCD code into the variable Varint whose output is the INT type.
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No. Variable Name | Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
ooo1 Input BYTE 54 FALSE Not Public |—
oooz arint INT 36 FALSE Not Public |—
BCD_TO_INT
EN ENO
[Input=54 B BCD_TO_INT{Varint=36

1" Varint := BCD_TO_INT(Input);

6.1.2 INT_TO_BCD (Integer to BCD Code)

6.1.2.1 Function

Convert an integer value to BCD code.

INT_TO_BCD
— INT_TO_BCD —

INT_TO_BCD Functional Block

6.1.2.2 Parameter

Data Initial |Power Fail

Parameter StatementType Description Value |Safeguard

If the integer data value to be converted is 49, enter the

integer data 49 here 0 FALSE

| Input INT

Converted BCD code

For example, if 49 is converted into BCD code 2#100 1001,
then 2#1001001 is output here (or 10#73 or 16#49
corresponding to the binary value)

o

INT_TO_BCD|Output  [BYTE FALSE

6.1.2.3 Example

The integer to BCD code value algorithm (INT_TO_BCD) converts the input value, which is an INT type
constant 56, into the variable Varint whose output is the BCD code.
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No. Variable Name | Address Variable Description | Variable Type | Online Value ‘ Power Fail Safeguard NetWork Public | Enable constant

o001 Varint INT 86 FALSE Mot Public |—
INT_TO_BCD
EN ENO
56 INT_TO_BCD|—]{ Varint=86

2 Varint := INT_TO_BCD(56):
6.2 Bit_byte Functions
6.2.1 UNPACK (Bit Split)

6.2.1.1 Function

It is to take out the 7th to Oth bits of the input B and assign them to B7~BO0. It is opposite to the PACK
instruction.

UMNPACK
—B BO —
B1—
B2 |—
B3 |—
B4 |—
B5 |—
BS —
BY —

UNPACK Functional Block

6.2.1.2 Parameter
Parameter|Statement|Data Type|Description Initial Value|Power Fail Safeguard
B Input BYTE BYTE type input variable [0 FALSE
BO Output BOOL BOOL type output variable|FALSE FALSE
B1 Output BOOL BOOL type output variable[FALSE FALSE
B2 Output BOOL BOOL type output variable|FALSE FALSE
B3 Output BOOL BOOL type output variable[FALSE FALSE
B4 Output BOOL BOOL type output variable|FALSE FALSE
B5 Output BOOL BOOL type output variable[FALSE FALSE
B6 Output BOOL BOOL type output variable|FALSE FALSE
B7 Output BOOL BOOL type output variable[FALSE FALSE
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6.2.1.3 Example

The UNPACK instruction takes out bits 7~0 of the input and assigns them to B7~B0.

No. ariable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 UNPACKA1 UNPACK FALSE Not Public |—
o002 Input BYTE 33 FALSE Not Public |—
0003 WVARD BOOL TRUE FALSE Not Public |—
o004 WART BOOL FALSE FALSE Not Public |—
0005 WARZ BOOL FALSE FALSE Not Public |—
0005 VAR BOOL FALSE FALSE Not Public |—
o007 WAR4 BOOL FALSE FALSE Not Public ’_
ooos WARS BOOL TRUE FALSE Not Public |—
ooog VARG BOOL FALSE FALSE Not Public ,_
0010 WART BOOL FALSE FALSE Not Public |—

UNPACK
LINPACK
EM ENO
E 5]/ \/ARO=TRUE

B1—VAR1=FALSE

B2—VAR2=FALSE
Bi—VARI=FALSE

B4—WARA=FALSE
P ARS=TRUE |
Be—VARE=FALSE

B7—{VART=FALSE

1 UNPACK1( UNPACK1

2 B = Input, Input = 33

3 B0=>VARQO, VARD =

< B1=>VARI, VART =

5 B2=>VAR2, VAR2 =

6 B3=>VARS, VAR3 =

7 B4=>VAR4, VAR4 =

8 B5=>VARS, VARS =

9 B6=>VARS, VARG =
10 B7=>VART), VART =

6.2.2 EXTRACT (Bit Extraction)

6.2.2.1 Function

Output the specified Nth bit of input variable X.
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EXTRACT
—% EXTRACT —
—M
EXTRACT Functional Block
6.2.2.2 Parameter
Parameter{Statement{Data Type(Description Initial Value|Power Fail Safeguard
X Input DWORD |[Enter the manipulated variable|0 FALSE
N Input BYTE Specify the input position 0 FALSE
EXTRACT |Output BOOL Nth bit status FALSE FALSE
6.2.2.3 Example

When the input EN detects a rising edge, the EXTRACT instruction starts the bit extraction function and
stores the result in the output parameter EXTRACT.

No. VariabIeName| Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard |

NetWork Public | Enable constant

0003 Outy

0001 WVARD

oooz WAR1

put

DWORD 243
BYTE 5
BOOL TRUE

FALSE Not Public [
FALSE Not Public [
FALSE Not Public [

VAR0=243

EN

VAR1=5

X

N

EXTRACT

EXTRACT

ENO

1 Qutput .= EXTRACT(VAROQ, VAR1);

6.2.3

6.2.3.

1

Output =

PACK (Bit Merger)

Function

VARO = 243

VAR1 =5

Combine BO~B7 into a BYTE variable in order from bit O to bit 7. The corresponding instruction to this
instruction is UNPACK.
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— B0
—B1
—B2
—B3
—B4
—B5
— B
—B7

PACK
FACK

PACK Functional Block

6.2.3.2 Parameter
Parameter{Statement|Data Type(Description Initial Value|Power Fail Safeguard
VARO Input BOOL Bit 0 data FALSE FALSE
VAR1 Input BOOL Bit 1 data FALSE FALSE
VAR2 Input BOOL Bit 2 data FALSE FALSE
VAR3 Input BOOL Bit 3 data FALSE FALSE
VAR4 Input BOOL Bit 4 data FALSE FALSE
VAR5 Input BOOL Bit 5 data FALSE FALSE
VARG Input BOOL Bit 6 data FALSE FALSE
VAR7 Input BOOL Bit 7 data FALSE FALSE
Output Output BYTE BYTEs from high to low: B7~B0|0 FALSE

6.2.3.3 Example

The PACK instruction combines BO~B7 into a BYTE variable in order from bit 0 to bit 7.
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No. ariable Name | Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 VARD BOOL TRUE FALSE Not Public |—
o002 VAR1 BOOL FALSE FALSE Not Public |—
0003 VARZ BOOL TRUE FALSE Not Public |—
o004 VAR3 BOOL FALSE FALSE Not Public |—
0005 VAR4 BOOL FALSE FALSE Not Public |—
0005 VARS BOOL TRUE FALSE Not Public |—
o007 VARS BOOL FALSE FALSE Not Public |—
ooos VART BOOL FALSE FALSE Not Public |—
o000% Output BYTE 37 FALSE Not Public |—
PACK
EN ENO
VARO=TRUE BO PACK—Output=37
AR1=FALSE B1
B2
VAR3I=FALSE B3
VAR4=FALSE B4
VARG=TRUE MBEE
VARG=FALSE B6
VAR7=FALSE [—B7
1 Output:= PACK(VARO, VAR1, VAR2, VAR3, Output = 37 VARO = I VART = VAR2 = ﬂ
2 VAR4, VARS, VARS, VAR7): VAR4 = VARS = IS A\ GCRRFAL SE| VART =

6.2.4

6.2.4.1

PUTBIT (Bit Assignment)

Function

The algorithm (PUTBIT) of setting the specified bit of a variable to the specified value sets the Nth bit
specified by the input value X to the specified value B.

=

PUTEIT

PUTBIT |—

PUTBIT Functional Block

6.2.4.2 Parameter

Data o Initial Power Fail
Parameter|Statement Type Description Value Safeguard
X Input DWORD [Manipulated data to be converted 0 FALSE
N Input BYTE The Nth bit to be converted specified by the input |0 FALSE
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data
B Input BOOL Specified value to be replaced at the Nth bit FALSE FALSE
PUTBIT  [Output DWORD [Final output result of the converted data 0 FALSE
6.2.4.3 Example

When the input EN detects a rising edge, the PUTBIT instruction starts the bit assignment function and

stores the calculation result in the output parameter PUTBIT.

| Enable constant

PUTBIT—{ Output=39 |

VAR1=2 |—
1

1 Output := PUTBIT(VARO, VAR1, 1);

6.3

EN
VARD=35 X

N

B

|Oulput =39 VARO = 35

Mathematical Functions

6.3.1 DERIVATIVE (Derivative Function)

6.3.1.1 Function

This instruction performs differential operations on continuous input variables.

DERIVATIVE
— M Out —
—TM
—Reset

DERIVATIVE Functional Block

No. “ariable Name Address | “ariable Description “fariable Type Online Value Power Fail Safeguard | NetWork Public
0001 WVARD DWORD 35 FALSE Not Public |—
ooz WAR1 BYTE 2 FALSE Not Public |—
0003 Output DWORD 39 FALSE Not Public |—
PUTBIT
ENO

VAR1 =2

6.3.1.2 Parameter
Parameter|StatementData Type|Description Initial Value|Power Fail Safeguard
IN Input REAL Differential instruction input data 0 FALSE
™ Input DWORD [Differential iteration formula time constant|0 FALSE
RESET |Input BOOL Instruction reset restart signal FALSE FALSE
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|Output

|Output

[REAL

|Output data of differential algorithm

o [FALSE

6.3.1.3

Example

When the input EN detects a rising edge, the DERIVATIVE instruction starts the differential calculation
function and stores the calculation result in the output parameter OUT.

No. “ariable Name | Address | “ariable Description | “ariable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant |
0001 DERNATIVE1 DERMATIVE FALSE Not Public |—
oooz2 WVARD REAL 10 FALSE Not Public |—
0003 WVAR1 DWORD 100 FALSE Not Public |—
o004 WARZ BOOL FALSE FALSE Not Public |—
0o00s Output REAL 0 FALSE Not Public |—

DERIVATIVE1
DERIVATIVE
EN ENO
VARO=10 N Out—{Output=0 |
VAR1=100 TM
VAR2=FALSE |Reset

1 DERIVATIVE1( DERIVATIVE1

2 IN:=VARO, VARO =10

3 TM:=VAR1, VAR1 =100

4 Reset:=VARZ, VAR2 = [ga\RS]=

5  Out==0UTPUT); OUTPUT =0

6.3.2 INTEGRAL (Integral Function)
6.3.2.1 Function

The integration algorithm (INTEGRAL) approximately solves the integral of the input function.

6.3.2.2 Parameter
Parameter|Statement|Data Type|Description Initial VaIue|Power Fail Safeguard
IN Input REAL Integral instruction input data 0 |FALSE

INTEGRAL
—Ir out —
—TM CwverFlow (—
—Reset

INTEGRAL Functional Block
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™ Input DWORD (Integral iteration formula time constant|0 FALSE

Reset Input BOOL Instruction reset restart signal FALSE FALSE

Out Output REAL Approximate integral 0 FALSE

OverFlow |Output BOOL Overflow flag FALSE FALSE
6.3.2.3 Example

When the input EN detects a rising edge, the INTEGRAL instruction starts the integral function and stores
the calculation result in the output parameter OUT.

No. ariable Name Address ‘ariable Descriptiol ariable Type Online Value Power Fail Safequard | NetWork Public |
oo INTEGRAL1 INTEGRAL FALSE Not Public
0o00s Output REAL vz FALSE Mot Public
0003 VAR DWORD 50 FALSE Mot Public
ooz VARD REAL 30 FALSE Mot Public
00os OwverFlow BOOL FALSE FALSE Mot Public
0004 VAR3 BOOL FALSE FALSE Mot Public

0001
INTEGRALA
INTEGRAL
EM EMO
WARD=30 I—IN Out—Output=372
VAR1=50 |—{TM OwverFlow—{OverFlow=FALSE |
WARI=FALSE |— Reset
1 INTEGRAL( INTEGRALA
2 [ =VARD, WARD =30
3 T =VAR1, YART =50
4 Reset:= VAR3, VAR3 =
5 Cut==0utput, Cutput =372
B OverFlow==0verFlow); OverFlow =
6.3.3 STATISTICS_INT (Int Statistics)
6.3.3.1 Function

Enable constant

i_|_|_|_|_|

The standard statistical algorithm (STATISTICS_INT) counts the minimum, maximum, and average values
of all INT type input variables.

—IM
—Reset

STATISTICS_INT

MM
[T
MG

STATISTICS_INT Functional Block
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6.3.3.2 Parameter
Data o Initial Power Fail
Parameter|Statement Type Description Value Safeguard
IN Input INT Input operation data 0 FALSE
RESET |Input BOOL |Instruction initialization signal FALSE |FALSE
MN Output INT The. instruction operatgs on the mput data, and the 30767 FALSE
minimum value of the input data is output here
MX Output INT The _|nstruct|on operate_s on the |n_put data, and the 32768 |FALSE
maximum value of the input data is output here
AVG Output INT The instruction opera'tes on the !nput data, and the 0 FALSE
average value of the input data is output here
6.3.3.3 Example

When the input EN detects a rising edge, the STATISTICS_INT instruction starts the integer statistics
function and stores the calculation results in the corresponding output parameters MN, MX, and AVG.

b WM =

6.3.4

6.3.4.1

STATISTICS_INTH

STATISTICS_INT
EN ENO

VARD=51 }IN

VAR1=FALSE |}—|Reset

STATISTICS_INT1(
IN := VARO,

Reset := VAR1,
MN==VARQutO,
MX=>=VAROQut1,
AVG=>VAROut2);

MN
MX
AVG

VAROut0=0 |

VAROut1=51 |

VAROuUt2=24 |
STATISTICS_INT1
VARO = 51
VAR1 = |g\RS]S
VAROut0 =0
VAROut1 = 51
VAROut2 = 24

STATISTICS_REAL (Real Statistics)

Function

Count the maximum, minimum, and average values of all REAL type input variables.
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No. Variable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant |
0001 STATISTICS_INT1 STATISTICS_INT FALSE Not Public |—
o002 VARD INT 51 FALSE Not Public |—
0003 WVAR1 BOOL FALSE FALSE Not Public |—
o004 VAROuUtD INT 0 FALSE Not Public |—
0005 VARCut1 INT 51 FALSE Not Public |—
0005 VAROuUt2 INT 24 FALSE Not Public |—
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STATISTICS_REAL
—IM MM —
—Reset MX —

ANG —

STATISTICS_ REAL Functional Block

6.3.4.2 Parameter

Data _—n Default [Power Fail
Parameter|Statement| Type Description Value Safeguard
IN Input REAL |Input operation data 0 FALSE
Reset Input BOOL |Instruction initialization signal FALSE FALSE
MN Output REAL The instruction operates on the input data, and the 3E+38 FALSE

minimum value of the input data is output here

The instruction operates on the input data, and the

MX Output REAL maximum value of the input data is output here 18-37 FALSE

AVG Output REAL The instruction opera.tes on the .|nput data, and the 0 FALSE
average value of the input data is output here

6.3.4.3 Example

When the input EN detects a rising edge, the STATISTICS REAL instruction starts the integer statistics
function and stores the calculation results in the corresponding output parameters MN, MX, and AVG.
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No. Variable Name | Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant

0001 STATISTICS_RE... STATISTICS_RE.. FALSE Not Public |—

o002 VARD REAL 752.35 FALSE Not Public |—

0003 VAR1 BOOL FALSE FALSE Not Public l_

o004 VAROutD REAL 32.43 FALSE Not Public |—

ooos VAROut REAL 752.35 FALSE Not Public ,_

0005 VAROut2 REAL 211.02 FALSE Not Public E_
STATISTICS_REALT
STATISTICS_REAL
EN ENO

VAR0=752 35 N MN—VAROut0=32 43 |
IVAR1=FALSE |—Reset MX—VAROuUt1=752 35 |
AVGH—VAROuUt2=211.02 |
1 STATISTICS_REAL1( STATISTICS_REAL1
2 IN := VARO, VARO = 752.35
% Reset := VAR1, VAR1 = [ga\RS]=
4 MN=>VAROut0, VAROuUt0 = 32.43
5  MX==VAROut1, VAROut1 = 752.35
6 AVG=>VAROut2); VAROut2 = 211.02
6.3.5 VARIANCE (Calculation of Variance)
6.3.5.1 Function

The algorithm for calculating the square deviation of input values (VARIANCE) calculates the square
deviation of all input variables. The standard deviation can be found from the square root of the square

deviation.
VARIAMCE
—{IM Out —
—Reset
VARIANCE Functional Block
6.3.5.2 Parameter
Parameter{Statement|Data Type|Description Initial Value|Power Fail Safeguard
IN Input REAL Enter the operand 0 FALSE
Reset Input BOOL Instruction restart signal FALSE FALSE
Out Output REAL Square deviation value output|0 FALSE
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6.3.5.3 Example

When the input EN detects a rising edge, the VARIANCE instruction starts the square deviation function,
calculates the squared difference of all input variables, and stores the calculation results in the output
parameter OUT.

No. VﬂriabIeName| Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant |
0001 VARIANCE1 WARIANCE FALSE Not Public |—
o002 VARD REAL 15 FALSE Not Public |—
0003 WVAR1 BOOL FALSE FALSE Not Public ’_
o004 WVAROuUtD REAL 6.627408 FALSE Not Public |—
VARIANCE1
VARIANCE
EN ENO
VARO=15 I—IN Out—[VAROutU=6.627408 |
NVAR1=FALSE [Reset
1 VARIANCE1( VARIANCE1
2 IN := VARO, VARO =15
3 Reset ;= VAR1, VAR1 = g\ =
4 Out=>VAROQut0); VAROuUt0 = 6.627408
6.4 Controller Functions
6.4.1 PID (PID Controller)
6.4.1.1 Function
1. Enable

When the enabled terminal EN_R is true, the program runs normally, otherwise the program returns
without operation.

2. Determining setting values

o  The output upper and lower limits MVMax and MVMin are set to determine that the output lower
limit must be smaller than the output upper limit, otherwise the over limit and under limit flags of
the output value are set, and the program returns without operation.

o  Settings and judgment of integral time Ti, differential time Td and dead band range DeadBand

The integral time Ti, differential time Td and dead band range DeadBand must be non-negative
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numbers, otherwise the operation will be based on the initial values.

3. Calculating
o  Manual mode
The output MV is equal to the manual input value MVManual, and the SP tracks the PV.
o Auto mode

It calculates the deviation based on the direct/reverse action mode DerectAction, set value SP,
measured value PV and dead band range DeadBand. Then it calculates the integral saturation
coefficient based on the output MV, output upper and lower limits, and whether the deviation is
positive or negative.

It calculates the proportional component MVp, integral component MVi, differential component MVd,
and control output MV of the control output based on the proportional gain Kp, integral time Ti,
differential time Td, and integral saturation coefficient.

The logic structure of the PID functional block is shown in the figure.

MVBias  MVManual

HS_PID
—»> |
PV-SP My
Direct Action P
Manual
5p 5ppV Yo Es) . 1 Imi uls) \ e
— > > ) —_— »
Reverse Action ‘ Tis Auto
DeadBand e U MVMax
T.s Mvd MVMin
1+7.s
Td

Logic Structure Diagram of PID Functional Block

PID
—EM_R Qo
—{vianual patf —
—{Auto hiwhd St arm —
—{SP hMinAlarm —
—P EY —
—{DirectAction P —
—KF bl —
—TI MDD —
—TD
—TS
—DeadBand
—{Bias
—{ it Ttz
—{hhiny

PID Functional Block
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6.4.1.2 Parameter

Parameter |Statement| .?;;2 Description {?a'::ja; g:}';;:;?&l

MVManual |Input REAL [Manual input value, which is effective in manual status 0 FALSE
"Auto mode" selection:

Auto Input BOOL [FALSE=manual FALSE |FALSE
TRUE=automatic

SP Input REAL (Set value 0 FALSE

PV Input REAL [Process value 0 FALSE
"Direct action" mode selection

DirectAction |Input BOOL [FALSE: reverse action (EV=SP-PV) FALSE |FALSE
TRUE: direct action (EV=PV-SP)

KP Input REAL [Proportional gain 1 FALSE

I Input REAL ilr?tt:g::’ltignmﬁn(l?) TI>=0; if TI=0, it means there is no 1 FALSE

™ Input REAL (Ijjilffff:rr:r?ttilaall l?nr}:e (S) TD>=0; if TD=0, it means there is no 0 FALSE
Operation cycle (S

TS Input REAL T§>O ycle (S) 0 FALSE
Deviation dead band limit

DeadBand [Input REAL !f DegdBand=O, it means there i§ no dead band dgviation. It FALSE
is valid when the absolute value is greater than this value,
otherwise, the deviation is 0.

MVBias Input REAL [Feedforward control quantity 0 FALSE

MVMax Input REAL [Output value upper limit 100.0 [FALSE
The lower limit of the input value must be smaller than the

MVMin Input REAL Igpper limit of the input, otherwise, the over-limit and under- 100.0 |FALSE
imit flags of the output value are set, and the program
returns without operation.

MV Output REAL [Output control 0 FALSE
Over limit alarm

MVMaxAlarm|Output BOOL [FALSE: The upper limit has not been exceeded FALSE |FALSE
TRUE: Over limit
Under limit alarm

MVMinAlarm |Output BOOL [FALSE: The lower limit has not been exceeded FALSE |FALSE
TRUE: Under limit
If there is a dead band in the deviation between the set value

EV Output REAL [and the process value, EV is the deviation value after dead [0 FALSE
band processing.

MVP Output REAL |[Proportional component 0 FALSE

|MVI Output REAL (Integral component 0 FALSE

MVD Output REAL [Differential component 0 FALSE

EN_R Input BOOL |[Enable 0 FALSE

Q Output BOOL [Enable status flag FALSE |FALSE

6.4.1.3 Example

The PID controller compares the on-site process value input with the set value and performs PID
adjustment control. It outputs the adjustment instruction to the field device to achieve timely response
adjustment tasks. At the same time, it limits the output value to ensure that the output operates within the
permitted range, and sends alarms for over-limit values in a timely manner.
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L)

-

TD

S
DeadBand
MVBias
MWVMax

B

MWYMin

No. Variable Name | Address “ariable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enakble constant
0001 PID1 PID FALSE Mot Public |—
ooz WarBOOL1 BOOL TRUE FALSE Mot Public |—
0003 VarBooL2 BOOL TRUE FALSE Mot Public |—
o004 pil BOOL TRUE FALSE Not Public |—
0005 p2 REAL 20 FALSE Not Public |_
0006 p3 BOOL FALSE FALSE Mot Public |—
0007 ar_outd REAL 100 FALSE Mot Public |—
ooog Var_out1 BOOL TRUE FALSE Mot Public |—
ooog Var_out2 BOOL FALSE FALSE Not Public |—
oo Var_out3 REAL 60 FALSE Not Public |_

oo ar_outd REAL 30 FALSE Mot Public |—
0012 ar_outs REAL 100 FALSE Mot Public |—
03 Var_outs REAL o FALSE Mot Public
0001 PID1
PID
EN R Q %
MVManual MVH—{Var_out0=100 |
[pI=TRUE gt} MVMaxAlarm—E =
80 F+sP MVMinAlarm—Var_out2=FALSE
[p2=20 |—PV EVI—{Var_out3=60 |
3= DirectAction MWVP—Var_outd=30
KP MWI—Var_out5=100
Tl MVD V& oute=01]
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PID1
VarBOOL1 =
p1=

p2 =20

p3 = FAEE

VarBOOL2 =
Var_outl =100

Var_out1 = IS
Var_out? = [galis]=
Var_out3 = 60
Var_outd = 30
Var_outh = 400
Var out6 =0

BLINK (Pulse Signal Generator)

1 PID1(
2 EN_R =VarBOOL1,
3 MVManual -= 50,
- Auto == p1,
5 SP =80,
6 FV = p2
7 DirectAction ;= p3,
8 KP =05,
9 TI:=1,
10 TD =0,
11 TS =10,
12 DeadBand = 0,
13 MVBias = 0,
14 MVMax = 100,
15 MVMin =0,
16 Q=>VarBOOLZ,
17 MV==Var_outD,
18 MVMaxAlarm==Var_out1
19 MVMinAlarm=>Var_out?2
20 EV==Var_out3.
21 MVP==Var_out4.
22 MVI==Var_out5,
23 MVD==Var out6):
6.5 Signal Generator Instruction
6.5.1
6.5.1.1 Function

The pulse signal generator algorithm (BLINK) completes the output of high-level and low-level rectangular

waves at a specified time.

—Enable

BLIMK

—TimeLow
—TimeHigh

Chut

BLINK Functional Block

6.5.1.2 Parameter
Parameter|Statement|Data Type|Description Initial Value|Power Fail Safeguard
TimeLow |Input TIME Output signal low level time |0 FALSE
TimeHigh |Input TIME Output signal high level time|0 FALSE
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Enable Input BOOL Enable FALSE FALSE
Out Output BOOL Output FALSE FALSE
6.5.1.3 Example

When the input ENABLE detects a rising edge, the BLINK instruction starts the pulse signal output
function and stores the result in the output parameter OUT. The input the time is 1 second, which can be

set to T#1S.
Mo. Variable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | MetWork Public | Enable constant |
0001 | BLINK BLINK FALSE Not Public [
o002 WVARB1 BOOL TRUE FALSE Not Public |—
0003 VARBZ BOOL TRUE FALSE Not Public |—

BLINK1

ARB1=TRUE BLINK ARB2=TRUE
11 Enable Out {

T#500MSHTimeLow

T#1S |—TimeHigh

1 BLINK1( BLINK1
2 Enable ;= VARB1, VARB1 = i8S
3 TimelLow = T#500MS,
4 TimeHigh := T#1S,
b Out=>VARB2); VARB2=p%3
6.5.2 GEN (Typical Signal Generator)
6.5.2.1 Function
B |nitialization function

When RESET=1, the output and related count variables are cleared.
To calculate and generate waveforms

When BASE=0, a MODE type waveform is generated according to the period CYCLES and the
assignment AMPLITUDE; when BASE=1, only the period is different, and the period becomes PERIOD.

Precautions

When BASE=0 and the function type is SAWTOOTH_RISE or SAWTOOTH_FALL, the cycle period
shown in CYCLE is shown in black font in the figure below, not in red font. (Because in actual signal
generation, there will be no straight up and down waveforms, that is, one point in time corresponds to
two values.)
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Amplitude

L 2

-

+——E Y CLE———

Cycle Chart

When BASE=1 and the function type is SINUS or COSINUS, if the ratio of the IEC operation period to
the waveform cycle period PERIOD is within 0.1, full waveform acquisition can be achieved;

If the ratio is greater than 0.1, the peak and trough values may not be collected, and the maximum and
minimum values that can be collected are related to the ratio.

Depending on the input at Mode, the generated waveforms are as shown in the figure below.
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GEM
—Mode out —
—Base
—Period
—Cycles
—Amplitude
—Reset

GEN Functional Block

6.5.2.2 Parameter

Initial Power Fail

Parameter{Statement|Data Type |Description Value Safeguard

Directly input TRIANGLE, TRIANGLE_POS,
SAWTOOTH_RISE, SAWTOOTH_FALL,
RECTANGLE, SINUS, COSINUS into MODE to
generate the corresponding waveform
TRIANGLE: triangle wave

Mode Input GEN_MODE|TRIANGLE_POS: zero-based triangle wave TRAINGLE|TRUE
SAWTOOTH_RISE: rising sawtooth wave
SAWTOOTH_FALL: falling sawtooth wave
RECTANGLE: square wave

SINUS: sine wave

COSINUS: cosine wave

Cycle mode selection

If BASE =TRUE, the signal generator is related to the
Base Input BOOL defined cycle period; FALSE TRUE
If BASE =FALSE, the signal generator is related to a
specific number of occurrences

Period Input TIME Define the cycle period (valid when Base is true) T#1S TRUE

Cycles Input INT Define the cycle period (valid when Base is false) 1000 TRUE

Amplitude |Input INT Signal amplitude 0 TRUE
Initialize

Reset Input BOOL If RESET=TRUE, the signal generator is reset to 0 FALSE TRUE

Out Output INT \Waveform signal output value 0 TRUE

6.5.2.3 Example

When the input EN detects a rising edge, the GEN instruction starts the periodic signal function, calculates
according to the relevant waveform parameters set by the user, and stores the calculation results in the
output parameter OUT.
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No. Wariable Name: | Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public Enable constant
oom GEN1 GEN FALSE Not Public |—
ooz VARInD BOOL FALSE FALSE Not Public |—
0003 WARIn1 BOOL FALSE FALSE Not Public |—
ooos VAROut INT 5 FALSE Not Public |—
GEN1
GEN
EN ENO
[RECTANGLE}Mode Out—{VAROut=5 |
VARINO=FALSE |—Base
T#2S Period
3 I—Cycles
5 I—Amplitude
VARIN1=FALSE |—|Reset
1 GEN1( GEN1
2  Mode := RECTANGLE,
3 Base = VARInO, VARINO =
< Period := T#2S,
5 Cycles := 3,
6 Amplitude := 5,
7 Reset:=VARIn1, VARIN1 = FNEE
&  Out=>VAROuUL); VAROut=5
6.5.3 RAND (Random Number Generator)
6.5.3.1 Function

Generate random numbers.

—EN
—EN_R
—|Seed
—Period

RAMD
EMOD —
[ -
RandMumber —

RAND Functional Block
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6.5.3.2 Parameter
Data o Initial [Power Fail
Parameter (Statement| Type Description Value |Safeguard

Enable

0: Invalid, in which case it stops generating random numbers
EN_R Input BOOL [and the output remains unchanged from the last generated [FALSE |FALSE
random number;

1: Rising edge enabled, and high level valid

Initial value of the seed calculation random sequence, range:
0~65535
To ensure the continuity of random number generation, the

Seed Input UINT . 7 . L 0 FALSE
seed value is only valid in the following scenarios: full
installation, controller reset, AT executing "cold reset", and
"reset”.
0: Arandom number is generated in every scan cycle
Period Input UDINT Non-0: If it is set to 200, a random number will be generated 0 FALSE
every 200 ms
\Value range: 0~4294967295
0: Invalid data
Q Output BOOL 1- Valid data FALSE |FALSE
RandNu o it |UINT  [0-65535 0 FALSE
mber
6.5.3.3 Example

When the input EN_R detects a rising edge, the RAND instruction starts the random number function and
stores the calculation results in the output parameter RandNumber.
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No. Variable Name | Address ariable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 RAND1 RAND FALSE Not Public ,_
o002 VARInD BOOL TRUE FALSE Mot Public |—
0003 WVARIn1 UINT 0 FALSE Mot Public l_
o004 WVARInZ UDINT 150 FALSE Mot Public l_
0005 VAROutD BOOL TRUE FALSE Mot Public |—
0005 WVAROut1 UINT 20023 FALSE Mot Public l_

RAND1
RAND
EN ENO
VARINO=TRUE SISV (]I \ /A ROUt0=TRUE
VARIN1=0 }—Seed RandNumber—VAROut1=20023
IVARIn2=150 |—Period
1 RAND1( RAND1
2 EN_R = VARInO, VARINO = Lizi%=
3 Seed = VARIn1, VARIN1 =0
< Period := VARIN2, VARIn2 = 150
5 Q=>VAROuUtO, VAROuUtO = piad¥l=
6 RandNumber=>VAROut1); VAROut1 = 20023
6.6 Analog Processing Instruction
6.6.1 RAMP_INT (Int Rate Limit)
6.6.1.1 Function

Limit the rising and falling speed of an integer input function.

6.6.1.2

—IM
—Ascend
—{DEScend
—{TimeBase
—Reset

RAMP_INT

Cut

RAMP_INT Functional Block

Parameter

Parameter{Statement|Data Type

Function Description

Initial Value|Power Fail Safeguard

IN

Input INT

Manipulated variable

0 [FALSE
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Ascend  |Input INT Maximum rising value within time interval |O TRUE

DEScend [Input INT Maximum falling value within time interval|0 TRUE

TimeBase |Input TIME Time interval T#0S TRUE

Reset Input BOOL Restart signal FALSE TRUE

Out Output INT \Value after rising and falling limits 0 TRUE
6.6.1.3 Example

When the input EN detects a rising edge, the RAMP_INT instruction starts the integral speed limit function
and stores the calculation result in the output parameter OUT.

No. “fariable Name Address | \ariable Description “fariable Type Online Value Power Fail Safeguard | NetWork Public | Enable constant |
oo RAMP_INT1 RAMP_INT FALSE Not Public |—
nooz VARInD INT 4 FALSE Not Public ’_
0003 VARIn1 BOOL TRUE FALSE Not Public |—
0004 VAROutD INT 2 FALSE Not Public |—

RAMP_INT1
RAMP_INT
EN ENO
EARInU=4 —IN Out—{VAROut0=2 |
5 |—Ascend
3 |DEScend
T#1S [ —{TimeBase

VARIn1=TRUE Reset

1 RAMP_INT1( RAMP_INT1

2 IN := VARInO, VARINO = 4

3 Ascend := 5,

< DEScend := 3,

5 TimeBase := T#1S,

6 Reset := VARIn1, VAR =%

7 Out=>VAROuUtO0); VAROut0 =2

6.6.2

6.6.2.1

RAMP_REAL (Real Rate Limit)

Function

The RAMP_REAL instruction can limit the rising and falling speed of real input functions.
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RAMP_REAL
—{EM EMO —
—{IM out —
—Ascend
—DEScend
—TimeBase
—Reset

RAMP_REAL Functional Block

6.6.2.2 Parameter
Parameter{Statement|Data Type|[Function Description Initial Value|Power Fail Safeguard
IN Input REAL Manipulated variable 0 FALSE
Ascend  |Output REAL Maximum rising value within time interval |0 TRUE
DEScend [Input REAL Maximum falling value within time interval|0 TRUE
TimeBase |Input TIME Time interval T#0S TRUE
Reset Input BOOL Restart signal FALSE TRUE
Out Output REAL \Value after rising and falling limits 0 TRUE
6.6.2.3 Example

When the input EN detects a rising edge, the RAMP_REAL instruction starts the real speed limit function
and stores the calculation result in the output parameter OUT.
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0001 RAMP_REAL1 | RAMP_REAL FALSE Not Public | |—
000z |varno REAL 0 FALSE Not Publc B
0003 WVARIn1 BOOL TRUE FALSE Not Public |—
ooo4 VAROUtD REAL o FALSE Not Public ’_
RAMP_REAL1
RAMP_REAL
EN ENO
VARIN0=0 {IN Out—VAROUt0=0 |
3.5 |—Ascend
2.5 I—DEScend
T#2s |—T|meEIase
| VARIN1=TRUE g [RE]
1 RAMP_REALA1( RAMP_REALA1
2 IN := VARINO, VARINO =0
3 Ascend ;= 3.5,
< DEScend := 2.5,
5 TimeBase = T#2S,
6 Reset := VARIn1, VARIN1 = 8]
7 Out=>VAROuUt0); VAROuUt0 =0
6.6.3 CHARCURVE (Characteristic Curve)
6.6.3.1 Function

IN is the DINT type, where the value to be operated is entered. N is the byte type, which determines the
number of points of the characteristic curve and 2=<N<=11. Generate a characteristic row in the DINT
type arrays PX[0..10] and PY[0..10]. The DINT type output OUT is the value after operation. The byte type
variable ERR outputs error information.

The points PX[0]..PX[N-1] in the array must be stored from small to large, otherwise, the value of ERR is
1. If IN is not between PX[0] and PX[N-1], ERR=2, and the output contains the corresponding limit value
PY[0] or PY[N-1].

If N exceeds the allowed value between 2 and 11, ERR=4.

CHARCURVE
—IM ouT |—
—M ERR |—
—PX Px —
—PY PY |—

CHARCURVE Functional Block
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6.6.3.2 Parameter
Parameter|Statement (Data Type Description {;‘a'::ja; ;gfv;;:‘l;?él
IN Input DINT Input operand 0 FALSE
N Input BYTE The actEaI nu_mber of points of the characteristic 0 FALSE
curve 2=<N<=11
ouT Output DINT Output va]ug corresponding to the input X on the 0 FALSE
characteristic curve
The points PX[0]..PX[N-1] in the array must be
stored from small to large, otherwise, the value
of ERR is 1;
ERR Output BYTE If IN is not between PX[0] and PX[N-1], ERR=2; | FALSE
If N exceeds the allowed value between 2 and
11, ERR=4;
Other ARRAY[0..10] . . e
PX parameters |OF DINT X-axis point array of characteristic curve FALSE
Other ARRAY[0..10] . . .
PY parameters |OF DINT Y-axis point array of characteristic curve FALSE
6.6.3.3 Example

When the input EN detects a rising edge, the CHARCURVE instruction starts the characteristic curve

function, finds the output corresponding to the input on the characteristic curve based on the characteristic

curve points and quantity of the input, and stores the calculation results in the output parameter OUT.
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o001 CHARCURWVE1 | CHARCURWVE FALSE Not Public | ’_
ooz WVARINK ARRAYT0..10] OF DINT FALSE Not Public ’_
0003 WVARIND BYTE i} FALSE Not Public ’_
o004 WVARINY ARRAYTO..10] OF DINT FALSE Not Public |—
0005 WVAROutD DINT 0 FALSE Not Public |—
0006 WVAROut1 BYTE 0 FALSE Not Public |—
CHARCURVE1
CHARCURVE
EN ENO
VARINX={PX OUT—VAROuUt0=0 |
VARInY =PY ERR—VAROQuUt1=0 |
EARInCl:G IN
3 FN
1 CHARCURVE1( CHARCURVE1
2 IN := VARINO, VARINO =0
3 N:=3,
4 PX:=VARInX, VARINX
5 PY :=VARInY, VARINY
6 OUT=>VAROutO0, VAROuUt0 =0
[/ ERR=>VAROut1); VAROut1 =0
6.6.4 HYSTERESIS (Lag)
6.6.4.1 Function

When the input value is smaller than the lower limit, the output is TRUE; when the input value is greater

than the upper limit, the output is FALSE, when the input value is between the upper and lower limits, the
output remains.

HYSTERESIS
—{IM out —
—{High
—Low

HYSTERESIS Functional Block

6.6.4.2 Parameter

Data e Initial Power Fail
Parameter|Statement Type Description Value Safeguard
IN Input INT Enter the operand 0 FALSE
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HIGH Input INT Upper limit settings 0 FALSE
LOW Input INT Lower limit settings 0 FALSE

If OUT=FALSE, the input value is greater than the
upper limit;

If OUT=TRUE, the input value is smaller than the lower
limit;

The output remains when the input value is between
the upper and lower limits.

ouT Output BOOL FALSE [FALSE

6.6.4.3 Example

When the input EN detects a rising edge, the HYSTERESUS instruction starts the lag function and stores
the corresponding results in the output parameter OUT.

No | Variable Name ‘ Address ‘ Variable Description | Variable Type | Online Value Power Fail Safeguard | NetWork Public | Enable constant |
0001 HYSTERESIS1 HYSTERESIS _ FALSE Not Public |—
o002 VARINQ INT 0 FALSE Not Public |—
0003 VAROut0 BOOL TRUE FALSE Not Public |—

HYSTERESIS1
HYSTERESIS AROutO=TRUE
EN Out 1]
[VARINO=0 }—IN
100 —High
30 FLow
1 HYSTERESIS( HYSTERESIST
2 IN = VARInD, VARINO =0
3 High = 100,
- Low = 30,
5 Out==VAROuUt0) VAROUt0 =

In the above example, when the instruction is executed, according to the change of the input value, the
corresponding output value is as shown in the figure.
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— == A = = = INPUT HIGH=60

INPUT I
—_————— ¥ e T A ey I—INPUTLOW=30
f |
I t I | |
I | |
~  TRUE
OUTPUT I | | : I FALSE
I i I | !
Relationship Between Input and Output Based on Changes
6.6.5 LIMITALARM (Limit Alarm)
6.6.5.1 Function

When the input value is smaller than the lower limit, the output U is TRUE; when the input value is greater
than the upper limit, the output O is TRUE, and; when the input value is between the upper and lower
limits, the output IL is TRUE.

LIMITALARM
—{IM 0 —
—{High U —
—Low L —

LIMITALARM Functional Block

6.6.5.2 Parameter

Data e Initial Power Fail
Parameter|Statement| Type Description Value Safeguard
IN Input INT Enter the operand 0 FALSE
HIGH Input INT Upper limit settings 0 FALSE
LOW Input INT Lower limit settings 0 FALSE
o Output BOOL |-I|—r|§|LtJE when the input value is greater than the upper| FALSE FALSE
U Output BOOL |TRUE when the input is smaller than the lower limit |FALSE FALSE
IL Output BOOL TRUE whe_n t_he input value is between the upper FALSE FALSE

and lower limits
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6.6.5.3 Example

When the input EN detects a rising edge, the LIMITALARM instruction starts the upper and lower limit
functions and stores the calculation results in the output parameters based on the input data.

No. Variable Name | Address | ariable Description | Variable Type | Online Walue | Power Fail Safeguard | NetWork Public | Enable constant
oo LIMTALARKA1 LIMTALARK FALSE Not Public |—
oooz WARBOOL BOOL TRUE FALSE Not Public |—
0003 WARInD INT 47 FALSE Mot Public |—
ooo4 WAROUtD BOOL FALSE FALSE Mot Public |—
ooos WVARODut1 BOOL FALSE FALSE Mot Public |—
noos WAROut2 BOOL TRUE FALSE Not Public |_
LIMITALARM1

ARBOOL=TRUE LIMITALARM
M| EN ENO

VARIN0=47 }IN O VAROQuUt0=FALSE |
100 |—High U—VARQut1=FALSE
30 HHLow R \V/AROuUt2=TRUE

1 LIMITALARM1( LIMITALARM1
2 IN = VARInO, VARINO = 47
3 High := 100,

4 Low := 30,

5 O=>VAROuUtO,
6 U=>VAROut1,
7 IL=>VAROut2):

In the above example, when the instruction is executed, according to the change of the input value, the
corresponding output value is as shown in the figure.
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Relationship Between Input and Output Based on Changes

6.6.6 HEX_ENGIN (Hexadecimal Conversion to

Engineering Data)

6.6.6.1 Function

Convert the input code value WH into the corresponding engineering quantity AV value.

HEX_EMGIM
—\¥H A —
— MU
—MD
— Wl
—WD

HEX_ENGIN Functional Block
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6.6.6.2 Parameter
Parameter{Statement|Data Type[Description Initial Value|Power Fail Safeguard
WH Input DINT Enter the channel value to be processed 0 FALSE
MU Input REAL Upper limit of engineering quantity 0 FALSE
MD Input REAL Lower limit of engineering quantity 0 FALSE
WU Input DINT Upper limit of analog input code value of PLC|0 FALSE
WD Input DINT Lower limit of analog input code value of PLC|0 FALSE
AV Output REAL Converted engineering quantity output 0 FALSE
EN Input BOOL Enable input
ENO Output BOOL Enable output

6.6.6.3 Example

When the input EN detects a rising edge, the HEX_ENGIN instruction starts the engineering quantity
conversion function and stores the calculation results in the output parameter AV.

No. ‘fariable Name | Address “ariable Description \ariable Type Online Value Power Fail Safeguard | NetWaork Public | Enable constant |
0001 HEX_ENGIM1 HEX_ENGIN FALSE Mot Public |—
oooz2 VAROutD REAL 0.799 FALSE Not Public |—
HEX_ENGIN1
HEX_ENGIN
EN ENO
[6IW2=32767 —WH AVE—NAROUt0=0.799 |

16 MU
0 |MD

65535 WU
0

WD
1 HEX_ENGIN1( HEX_ENGIN1
2 WH = %IW2, %IW2 = 32767
3 MU=18
4 MD=0
5 WU =65535
6§ WD =0,
7 AV=:VAROUWO): VAROULO = 0.799

Program description:
This instruction is generally used for analog input data processing;

When EN is set, conversion is performed, for which the input data is %IW2, the upper and lower limits of
engineering quantity are 1.6 MPa and 0 Mpa, and the corresponding module code value range is 0-65535.
When the value of %IW2 is 32767, the corresponding output value is 0.799.
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6.6.7

6.6.7.1

Function

Convert the input engineering quantity AV into the corresponding code value WH.

ENGIN_HEX(Engineering Data Conversion to
Hexadecimal (WORD))

—A WH —

— U

— D

—WU

—WD

ENGIN_HEX Functional Block

6.6.7.2 Parameter
Parameter|Statement|Data Type|Description Initial Value|Power Fail Safeguard
AV Input REAL Enter the engineering quantity to be processed|0 FALSE
MU Input REAL Upper limit of engineering quantity 0 FALSE
MD Input REAL Lower limit of engineering quantity 0 FALSE
WU Input WORD  |Upper limit of analog input code value of PLC |0 FALSE
WD Input WORD  |Lower limit of analog input code value of PLC |0 FALSE
WH Output WORD  |Converted output code value 0 FALSE
6.6.7.3 Example

When the input EN detects a rising edge, the ENGIN_HEX instruction starts the engineering quantity
conversion function and stores the calculation results in the output parameter WH.

190




r%«frld

No. “ariable Name | Address |Vﬂriﬂble[}escriptiun| VﬂriﬂbIeType| Online Value | Power Fail Safeguard NetWork Public | Enable constant
oooz “arreall REAL 65535 FALSE Mot Public |—
ENGIN HEX1
ENGIN_HEX
EN ENO
Varreal1=65535 AV WHI—[%QW?2=32768 |
50 MU
0 }MD
55535 WU
0 WD

1 ENGIN_HEX1( ENGIN_HEX1

2 AV = Varreall. Varreall = 65535
3 MU =50

4 MD =0,

5 WU = 65535,

G WD =0

7 WH==%0QW2); QW2 = 32768

Program description:

This instruction is generally used for analog output data processing. When EN is set, conversion is
performed, for which the actual engineering quantity data is Varreal1, the upper and lower limits of
engineering quantity are 50 Hz and 0 Hz, and the corresponding module range is 0~65535. When the
value of Varreal1 is 25 Hz, the corresponding output value is 32768. When 32768 is assigned to %QW2,
then the analog output value of this channel is 25 Hz.

6.6.8 ENGIN_HEX2 (Engineering Data Conversion to
Hexadecimal (INT))

6.6.8.1 Function

Convert the input engineering quantity AV into the corresponding code value WH.

EMGIN_HEXZ
—EM EMNO
— A WH
—Mu
—MD
—|Wu
—WD

ENGIN_HEX2 Functional Block
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6.6.8.2 Parameter

Parameter{Statement|Data Type|Description Initial Value|Power Fail Safeguard
EN Input BOOL Enable input

ENO Output BOOL Enable output

AV Input REAL Enter the engineering quantity to be processed|0 FALSE
MU Input REAL Upper limit of engineering quantity 0 FALSE
MD Input REAL Lower limit of engineering quantity 0 FALSE
WU Input INT Upper limit of analog input code value of PLC |0 FALSE
WD Input INT Lower limit of analog input code value of PLC [0 FALSE
WH Output INT Converted output code value 0 FALSE
6.6.8.3 Example

When the input EN detects a rising edge, the ENGIN_HEX2 instruction starts the engineering quantity

conversion function and stores the calculation results in the output parameter WH.

Program description:

No. ‘ariable Mame Address ‘ariable Description Variable Type Online Value Power Fail Safeguard | NetWork Public| Enable constant
0o ENGIN_HEX21 ENGIN_HEX2 FALSE Not Public |—
ooz Varreall REAL -5 FALSE Not Public ,_
0003 WHint QW4 INT 16384 FALSE Not Public |—

ENGIN_HEX21
ENGIN_HEX2
EN ENO
Varreal1=-5 |—AV WH—{WHInt=-16384 |
10 MU
10 <MD
32767 I—WU
-32768 WD
1 ENGIN_HEX21( ENGIN_HEX21
2 AV = Varreall, Varreall = -5
3 MU =10,
= MD =-10,
5 WU = 32767,
& WD = -32767,
7 WH==WHInt); WHINnt = -16384

This instruction is generally used for analog output data processing. When EN is set, conversion is
performed, for which the actual engineering quantity data is Varreal1, the upper and lower limits of
engineering quantity are 10 V and -10 V, and the corresponding module range is -32768~32767. When
the value of Varreal1 is -5 V, the corresponding output value is -16384. When -16384 is assigned to WHInt
(%QW4), then the analog output value of this channel is -5 V.
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6.7 Data Block Transfer Instruction
6.7.1 MOVE_BLOCK (Data Block Move)
6.7.1.1 Function

Transfer data in the M area from one location to another location in the M area in batches.

MOVE_BLOCHK
—ERN o —
—Offset_IN Error (—
—DataLength
—Offset_OUT
—Mode

MOVE_BLOCK Functional Block

6.7.1.2 Parameter

Data " Initial Power Fail
Parameter Statement.l.ype Description Value Safeguard
Offset_In  |Input DWORD |Offset word address of data area 0 FALSE
Datalendt oyt |BYTE  |Length of data transferred: 0~255 0 FALSE
Offset_Out |Input DWORD |Offset word address of data area 0 FALSE

Data transfer method:

Mode Input BYTE =0: It indicates byte transfer; 0 FALSE

=1: It indicates word transfer;
=2: It indicates double-word transfer;

Enable output:
When the data is not transferred or it is transferred
Q Output BOOL incorrectly, Q=FALSE. FALSE [FALSE

\When the data is transferred correctly, Q=TRUE.

Error message:

=0: The data is transferred correctly

=1: The offset address (Offset_IN) of the data source
Error Output BYTE data area is incorrect 0 FALSE
=2: The offset address (Offset_OUT) of the data
destination data area is incorrect

=3: The data transfer mode (Mode) is incorrect

6.7.1.3 Example

For example, when EN is set, the N bytes of data pointed to by Offset_IN are transferred to the destination
address pointed by Offset_ OUT.
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No. Wariable Name | Address

“ariable Description “ariable Type

Online Value Power Fail Safequard

NetWork Public

Enable constant

ooo1 MOVE_BLOCK1

oooz ERR

oooz VARBOOL

MOVE_BLOCK
BYTE

BOOL

FALSE Not Public

o FALSE Not Public

TRUE FALSE Not Public

11T

MOVE_BLOCKA1

MOVE_BLOCK

100 |Offset_IN

EN Q

Error
DatalLength

Mode

8 -
300 |{Offset_OUT
=

ARBOOL =TRUE

6.7.2.1

MOVE_BLOCK1(
Offset_IN := 100,
DatalLength := 8,
Offset OUT = 300,
Mode =1,
Q=>VARBOOL.
Error=>ERR);

ERR=0

MOVE_BLOCK1

VARBOOL =

SAFE_COPY_BLOCK (Data Block Safe Copy)

Function

It provides the SafeCopyBlock library instruction, which is the 1/0 data used by the general IEC task during
the calculation process. To prevent changes during the IEC task calculation process, this library instruction
needs to be used to copy the corresponding | area data to the G or M area when the IEC task starts
running. To ensure the consistency of the data in the Q area of the output module, the user shall avoid
directly operating the I/0O channel address, and, instead, use this instruction to copy the data in the G/M

buffer to the corresponding 1/0 channel address at one time after the IEC task is completed.

6.7.2.2

SAFE_COPY_BLOCK
—IM Done |—
—SrcAddr Busy —
—Dstaddr Errar (—
—Length

SAFE_COPY_BLOCK Functional Block

Parameter

Parameter{Statement|Data Type

Function
Description

Description of Parameter Values

Initial
Value

Power Fail

Safeguard
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IN Input  [BOOL gg:]aaf(’py tMgger  Iigh level trigger copy FALSE [FALSE
POINTER [Offset byte address
SrcAddr  [Input TOBYTE  |of data source Default value 0 0 FALSE
POINTER |Offset byte address
DstAddr |Input TOBYTE  lof data destination Default value 0 0 FALSE
Length Input DWORD Copied data length |0~256 0 FALSE
Done  [Output  |BOOL Data copy 0: Not completed FALSE |FALSE
completion flag 1: Completed
Busy Output BOOL Data copy status O Not started or ended FALSE |FALSE
1: In progress
= 0: No error
= 1: The source data byte address is
empty
= 2: The destination data byte
address is empty
= 3: The copy length is 0 or greater
than 256
Error Output WORD Error message = 4: The source data byte address + |0 FALSE
copy length exceeds the source data
area (I/Q/M/G/S)
= 5: The destination data byte
address is in area |l or S
= 6: The destination data word
address + copy length exceeds the
destination data area (Q/M/G)
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6.7.2.3 Example
No \ariable Name | Address | ariable Description | \ariable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 SAFE_COPY_BLO... SAFE_COPY_BLOCK FALSE Mot Public |—
o002 IN BOOL TRUE FALSE Mot Public |—
ooo3 VAR POINTER TO BYTE 808239136 FALSE Nat Public |—
o004 VARZ POINTER TO BYTE 808239136 FALSE Mot Public r
0005 VAR3 DWORD 0 FALSE Mot Public ’_
0006 VAR4 BOOL FALSE FALSE Mot Public ’_
o007 VARS BOOL TRUE FALSE Mot Public |—
oooe VARS WORD 0 FALSE Mot Public |—
SAFE_COPY_BLOCK1
SAFE_COPY_BLOCK
EN ENO
[INSTRUE  RIIN I\ \AR4=TRUE
VAR1=796553248 SrcAddr Busy—VAR5=FALSE
VAR2=796553248 |—DstAddr Error—VARG6=0
IVAR3=0 |—Length
SAFE_COPY_BLOCKI( SAFE_COPY_BLOCK1
IN = IN, IN =

20 = T N Fa L2 BRI —

SrcAddr = VAR1,
DstAddr .= VARZ.
Length .= VAR3,

Done=>VARA4,
Busy=>VARDS,
Error=>VARG)
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Chapter 7  System Instruction

71 Communication Functions
711 MB_CLIENT (Modbus TCP Master Communication)
7111 Function

The "MB_CLIENT" directive acts as a Modbus TCP client to communicate with the Modbus TCP server
over an Ethernet network. The "MB_CLIENT" directive allows you to establish a connection between the
client and server, send a Modbus request, and receive a response. Support for 64 master stations.

MB_CLIENT1
MB_CLIENT

—EN ENO[
—IN DONE|—
—IDISCONNECT BUSY|—
—MB_MODE ERROR|—
—MB_DATA_ADDR STATUS—
—MB_DATA_LEN

—MB_DATA_PTR

—ICONNECT

MB_CLIENT Functional Block

71.1.2 Parameter

. et Initial
Parameter Statement|Data Type Function Description Value
IN Input BOOL High level trigger FALSE

Control establishing and terminating connections with the
Modbus server:

0: The default value. Establishes a communication
connection with a connection partner configured via the
DISCONNECT |Input BOOL CONNECT parameter FALSE
1: Disconnect TCP connection. No other functions are
performed during the termination of the connection. After the
connection is successfully terminated, the STATUS
parameter outputs a value of 0003
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Select the Modbus request pattern, preferably 0, 1, 2, 101,
MB_MODE InputJUSINT 102, 103, 104, 105, 106, 115, 116 0
The Modbus TCP server data starting address to be
MB_DATA_ADDR{Input UDINT accessed depends on MB_MODE 0
Data length: The number of digits or words of data to access.
MB_DATA_LEN [Input UINT See MB_MODE, MB_DATA ADDR, and MB_DATA_LEN 0
[parameters for more details
PINTER TO A pointer to the data buffer where the data to be received
MB_DATA_PTR [input BYTE from or sent to the Modbus server is located 0
Pointer to connection description structure: see parameter
CONNECT Input CONNECT_IPV4 CONNECT IPV4 for details
If the last Modbus job completes successfully, the bit in the
DONE Output BOOL output parameter DONE is immediately set to 1, which FALSE
defaults to 0
Job status bit:
BUSY Output BOOL 0: No Modbus requests in progress FALSE
1: Processing Modbus request
Error bit:
0: No errors
ERROR Output BOOL 1: An error occurred, the details of the cause of which are FALSE
specified by the STATUS parameter
STATUS Output \WORD Communication status word (see error code for details) 0

B Parameter description:

1. MB_DATA_PTR parameter

The parameter MB_DATA_PTR is a pointer to the data buffer that will receive data from the Modbus
server or where the data to be sent to the Modbus server is located.

2. MB_MODE, MB_DATA_ ADDR and MB_DATA _LEN parameters
The combination of parameters MB_MODE, MB_DATA ADDR and MB_DATA LEN defines the
Modbus function code:

(1) MB_MODE contains information about read and write operations: MB_MODE = 0: read,
MB_MODE = 1 and 2: write (NOTE: MB_MODE = 2, Modbus functions 15 and 05 or Modbus
functions 16 and 06 are indistinguishable).

(2) MB_DATA_ADD contains information about the target to be read/written, as well as address
information for the "MB_CLIENT" directive to calculate the remote address.

(3) MB_DATA_LEN contains the number to read/write.

The combination of parameters MB_MODE, MB_DATA ADDR and MB_DATA_LEN defines the

Modbus function code:

MB_MODE, MB_DATA_ADDR and MB_DATA_LEN and Modbus function code relationship
description table
MB_MODE|MB_DATA_ADDR|MB_DATA_LEN :‘:":Cf'eb“s function |\ ction and data type
0 1~9999 1~2000 01 ?%%%g ~ 2000 output bits at remote addresses 0
0 10001~19999 1~2000 02 ggegg 1 ~ 2000 input bits at remote addresses 0 ~
0 2888(1);?9999 1~125 03 1. Read 1 ~ 125 holding registers at remote
465535 addresses 0 ~ 9998
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2. Read 1 ~ 125 holding registers at remote
addresses 0 ~ 65534
- - Read 1 to 125 input words at remote addresses 0
0 30001~39999 1~125 04 to 9998
1 1~ 9999 1 05 Write 1 output bit at remote addresses 0-9998
1000149999 1. Write 1 holding register at remote addresses
1 400001~ 1 06 0-9998
465535 2. Write 1 holding register at remote addresses
0 ~ 65534
- - \Write 2-1968 output bits at remote addresses 0-
1 1~9999 2~1968 15 9998
1. Write 2 ~ 123 holding registers at remote
1 2888(1);?9999 >~123 16 addresses 0 ~ 9998
465535 2. Write 2 ~ 123 holding registers at the remote
address 0 ~ 65534
- - Write 1 ~ 1968 output bits at remote addresses 0
2 1~9999 1~1968 15 ~ 9998
1000149999 1. Write 1 ~ 123 holding registers at the remote
2 400001~ 1~123 16 address 0 ~ 9998
465535 2. Write 1 ~ 123 holding registers at the remote
address 0 ~ 65534
101 0~65535 1~2000 01 Read 1 ~ 2000 output bits at remote addresses 0
~ 65535
- - Read 1 ~ 2000 input bits at remote addresses 0 ~
102 0~65535 1~2000 02 65535
B N Read 1 to 125 holding registers at remote
103 0~65535 1~125 03 addresses 0 to 65535
- - Read 1 to 125 input words at remote addresses 0
104 0~65535 1~125 04 to 65535
105 0~65535 1 05 Write 1 output bit at remote addresses 0-65535
- Write 1 holding register at remote addresses 0-
106 0~65535 1 06 65535
- - Write 1 ~ 1968 output bits at remote address 0 ~
115 0~65535 1~1968 15 6553
- - \Write 1 ~ 123 holding registers at remote
116 0~65535 1~123 16 addresses 0 ~ 6553

B CONNECT_IPV4 data type:

For CONNECT parameter settings, use CONNECT _IPV4 of the following structure to describe the
connection:

(1) Ensure that only TCP -type connections are specified in the CONNECT _IPV4 structure.

(2) The following TCP port numbers cannot be used for this connection: 20, 21, 25, 80, 102, 135,
161, 162, 443, 1200, 34962, 34963, and 34964.

Parameters for CONNECT_IPV4

Parameter Data Type {;‘;:La; Function Description

InterfacelD UINT 0 Igardware identifier for local interface (network card number): 0-1, default
Connection ID (value range: 1 ~ 64)

ID WORD 0 This parameter uniquely determines the connection within the CPU, and
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each MB_CLIENT instance must use a unique ID
ConnectionType |BYTE 11 Connection type: MB_CLIENT fixed to 11 for TCP
ActiveEstablished|BOOL 1 Active connection establishment, should be set to TRUE
The IP address of the Modbustcp server, for example 192.168.0.250:
addr[0] = 192
RemoteAddress ARRAY[0..3] 0.0.0.0 [addr[1]=168
of BYTE _
addr[2] =0
addr[3] = 250
Modbustcp server communication port number (default: 502)
RemotePort UINT 502 Port number: 1 ~ 49151 (except for unusable ports listed above)
Local port number (client need not specify)
LocalPort UINT 0 Port number: 1 ~ 49151 (except for unusable ports listed above)
Any port: 0; default 0, no port number specified
7113 Error code
STATUS(16#)|Description

Parameter STATUS (general status information)

0000 Instruction executed without any errors

0001 Connection established

0003 Connection terminated

7000 Job not activated and connection not established (IN = 0, DISCONNECT = 1)
7001 Connection establishment operation triggered

7002 Intermediate call, establishing connection

7004 The connection was established and is monitored. No job processing activated
7005 Sending data

7006 Receiving data

Parameter STATUS (Protocol error)

809B Incorrect interfaceld in connection description

80A4 The IP address of the remote connection endpoint is invalid, that is, it is a duplicate of the IP address of
the local partner

80A5 Connection ID is already taken
The connection ID is invalid

80C5 The communication partner has actively closed the connection
1. During the specified time period, the server did not respond. Check connectivity to the Modbus
server. The error is reported only after the number of repeatable attempts for the configuration

80C8 2. Output the error code if the "MB_CLIENT" instruction does not receive a reply from the initial
transmission transaction ID within the specified time limit (see the static variable
MB_TRANSACTION_ID)

8380 Modbus frame format error or too few bytes received

8383 Error reading/writing data or accessing beyond MB_DATA_PTR address
1. An invalid exception code was received

8384 2. The data values received are different from those initially sent by the client (functions 5, 6 and 8)
3. Received invalid status value (function 11)

8386 The function code received is inconsistent with the code initially sent

8388 The Modbus server sends a different length of data than requested. This error occurs only if you use

Modbus Function Code 5, 6, 15, or 16

Parameter STATUS (Parameter error)

80B6

Invalid connection type, only TCP connections are supported

80BB

Invalid value for ActiveEstablished parameter (identifier to establish such a connection, see 'CONNECT
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parameter'):
1. Only passive connections to servers are allowed (ActiveEstablished = FALSE)

2. Only active connections to clients are allowed (ActiveEstablished = TRUE)

8188 Invalid value for parameter MB_MODE

8189 Invalid data address in parameter MB_DATA_ADDR

818A Invalid data length in parameter MB_DATA_LEN

818B Invalid pointer at parameter MB_DATA_PTR. In addition, check the values of the parameters
MB_DATA_ADDR and MB_DATA_LEN
The parameters BLOCKKED_PROC_TIMEOUT or RCV_TIMEOUT timeout (see static variables for

818C instructions) must be between 0.5 s and 55 s

9000 Remote Port Error

9001 Local Port Error

9002 Transaction ID error

9003 Incorrect unit ID

9004 Function block and hardware configuration cannot be used together
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71.1.4 Example
No. “ariable Name | Address |'ariable Descriptin| ariable Type Online Value Power Fail Safeguard NetWork Public | Enable conztant
0001 MB_CLIENT1 MB_CLIENT FALSE Not Public ’_
o002 start BOOL TRUE FALSE Not Public ’_
0003 dis BOOL FALSE FALSE Not Public |—
o004 mode USINT 116 FALSE Not Public ’_
0005 addr UDINT 3000 FALSE Mot Public |—
0005 datalen UINT 5 FALSE Not Public ’_
o007 dataptr POINTER TO BYTE B45679840 FALSE Not Public ’_
ooos con CONNECT_IPV4 FALSE Not Public ’_
0009 done BOOL FALSE FALSE Not Public ’_
0010 busy BOOL TRUE FALSE Mot Public |—
0011 err BOOL FALSE FALSE Not Public ’_
o012 errorid WORD 28674 FALSE Not Public |—
0013 gl BOOL FALSE FALSE Not Public E_
MB CLIENT1
MB_CLIENT
EN ENO
start=TRUE g\ DONE—{done=FALSE
[dis=FALSE |—DISCONNECT ey ambusy=TRUE _
Imode=116 |—MB_MODE ERROR—err=FALSE
[addr=3000 }—MB_DATA_ADDR STATUS—|errorid=28674 |
datalen=5 I—MB_DATA_LEN
[dataptr=946679840 —MB_DATA_PTR
| con —CONNECT
ADR
EN ENO
g1=FALSE I—IN 0UT—{dataptr=9466?QB40 |
1 MB_CLIENT1( MB_CLIENT1
2 IN:=start, start ﬂ
3 DISCONNECT :=dis, dis =
< MB_MODE := mode, mode = 116
5 MB_DATA_ADDR := addr, addr = 3000
6 MB_DATA_LEN := datalen, datalen =5
7 MB_DATA_PTR := dataptr, dataptr = 946679840
8 CONNECT := con, con
9  DONE=>done, done
10 BUSY==>busy, busy = YIS
11 ERROR==>err, err = [gaRs
12 STATUS==>errorid); errorid = 28674
13 dataptr := ADR(g1); dataptr = 946679840 g1 =
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71.2 GENERATE_CRC (Cyclic Redundancy Check)

71.21 Function

Generate a 16-bit CRC check value.

GEMERATE_CRC
—{TBL CRC_Code —
—byteCounter FIMISH —
Error —

GENERATE_CRC Functional Block

7.1.2.2 Parameter

Data Initial |[Power Fail

Parameter |Statement Function Description|Description of Parameters

Type Value [Safeguard
EN Input BOOL |Enable input
ENO Output BOOL [Enable output
First byte address of |If it is set to 200, the data to be
TBL Input WORD |the data to be checked is stored in the address 0 FALSE
checked starting from %MB200
Number of bytes of
byteCounter|Input WORD |[the data to be 0 is an invalid value 0 FALSE
checked
CRC_Code |Output WORD |Check result 16-bit 0 FALSE
FINISH Output BOOL Check completed or 0 Not completed FALS E [FALSE
not 1: Completed
0: Correct
1: Number of bytes of the data to be
Error Output BYTE |Error message checked byteCounter=0 0 FALSE

2: The data to be checked exceeds
the range of area M

71.23 Example

For example, we can use the CRC check calculation instruction to calculate the 6-byte CRC check code
starting from %MB200. Then, according to actual communication needs, we can send the CRC check
code after other data to be sent.
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No Wariable Hame | Address ‘ariable Description ariable Type Online Value Power Fail Safeguard NetWork Public | Enable constant

0001 GENERATE_CRC1 GENERATE_CRC FALSE Not Public r
o002 WVAR1 WORD 1} FALSE Not Public ’_
0003 WVARZ BOOL TRUE FALSE Not Public |—
0004 VAR3 BYTE [t} FALSE Not Public |—

GENERATE_CRC1

GENERATE_CRC

EN ENO

200 TBL CRC_Code— VAR1=0
6 |byteCounter Al B[y VAR2=TRUE

Err:::r—| VAR3=0

1 GENERATE_CRC1( GENERATE_CRCH1
2 TBL = 200,

3 byteCounter := 6,

4 CRC_Code==VART, VAR1 =0

5 FINISH==VAR2. VAR2 =

B Error=>VAR3); VAR3 =0

Program description:

We can use the CRC check calculation instruction to calculate the 6-byte CRC check code starting

from %MB200. Then, according to actual communication needs, we can send the CRC check code after
other data to be sent.

71.3 ComConfig (Setting Serial Port Communication
Parameter)
7.1.31 Function

Set the controller serial port communication parameters. This function currently only supports online
configuration of communication parameters for each channel.
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ComConfig1
ComConfig
—EN ENO —
—EN_R Q —
—Port Err—
—ComType
—Parity
—DataWidth
—Stop
—BaudRate
ComConfig Functional Block
7.1.3.2 Parameter
Power
Paramet [Stateme |Data Function Description Initial |Fail
er nt Type P Value |Safeguar
d
EN Input BOOL|Enable input
ENO Output  [BOOL|Enable output
EN_R Input BOOL|Rising edge enable 0 FALSE
USIN ([Selective serial port
Port Input T 0: UART1 0 FALSE
USIN |Communication type
ComType [Input T 0: RS-485 0 FALSE
Check mode
. USIN [0: No check
Parity Input T 1: Even parity check 0 FALSE
2: Odd parity check
Data USIN [Data width (supporting 8 bits)
width ™Y |t |s: Data width of 8 bits 0 |FALSE
USIN Stop bit (supporting 1 and 2)
Stop Input T 1: Stop bit 1 0 FALSE
2: Stop bit 2
Baud UDIN Baud rate (bps)
Rate Input T 1200bps/2400bps/4800bps/9600bps/19200bps/38400bps/57600bps/115 |0 FALSE
200bps
Output terminal FALS
Q Output  [BOOL|Terminal Q is TRUE, which is only used to indicate that the instruction E FALSE
has been executed in this task cycle.
Error code
0: No error
1: ComType error
USIN (2: Port error
Err Output T 4: Parity error 0 FALSE
5: DataWidth error
6: Stop error
7: BaudRate error
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7.1.3.3

Example

For example, the following example uses the ComConfig instruction to set serial port communication
parameters. When the input EN_R detects a rising edge, the communication parameters of each channel

are written.

No “ariable Name | Address | Variable Description | Variable Type ‘ Online Value | Power Fail Safeguard | NetWork Public | Enable constant
oo ComConfig1 COMCONFIG FALSE Mot Public |—
oooz WARIn1 BOOL TRUE FALSE Mot Public |—
o003 WARInZ USINT 0 FALSE Mot Public |7
ooo4 WARIn3 USINT 0 FALSE Mot Public ’_
o005 WARIn4 USINT 0 FALSE Mot Public |—
0008 WARInNS USINT o FALSE Not Public |—
oooT WARINS USINT 0 FALSE Mot Public ’_
ooos WARInT UDINT 0 FALSE Mot Public |—
o009 WAROut1 BOOL FALSE FALSE Mot Public |—
ao10 WAROutZ USINT 0 FALSE Mot Public |7

ComConfig1
ComConfig
EN ENO
VARIN1=TRUE EN_R Q—VAROuUt1=FALSE |
VARIN2=0 I—F':::rt Err VAROut2=0 |
VARIN3=0 |—ComType
VARIN4=0 |—Parity
VARIN5=0 |— DataWidth
VARIN6=0 | —{Stop
VARIN7=0 |—{BaudRate
1 ComConfig1( ComConfig1
2 EN R = VARIn1, VARIn1 = hﬁ
3 Port -= VARIn2, VARIN2 =0
- ComType = VARIn3, VARIN3 =0
5 Parity .= VARIn4, VARIN4 =0
6 DataWidth .= VARInS, VARINS =0
7 Stop = VARING, VARINGE =0
8 BaudRate := VARINT, VARINT =0
g Q=>VAROuUt1. VAROUt1 =
10 Err==VAROut2); VAROuUt2 =0
71.4 ComRecyv (Receive Serial Port Data )
7.1.41 Function

Used to receive controller serial port data.
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ComRecv1

ComRecv
—EN ENO —
—EN_R Q —
—Datalenth Error—
—DataOffset RecvDataBytes —
—Port

ComRecv Functional Block

7.1.4.2 Parameter

Parameter |Statement ?;;Z Description {?a:ﬂ‘ael ;gfv;;:‘l;?él

EN Input BOOL [Enable input

ENO Output BOOL |Enable output

EN_R Input BOOL [High level valid FALSE |FALSE

DataLenth |Input UDINT |Data length to be received (in Byte) 0 FALSE
Offset of area M where the data address is located (in

DataOffset |Input UDINT |Byte), which needs to increase the number of bytes of the (0 FALSE
received data

Port Input USINT [0: UART1, supports RS-485 serial port 0 FALSE
The output terminal Q is valid, which is only used to

Q Output BOOL [indicate that the instruction has been executed in this task[FALSE |FALSE
cycle.
Error code

Err Output  |USINT ?f No error o 0 FALSE

: The input parameter configuration is incorrect

2: This port is not configured as a free port protocol

S;Ce vSData Output UDINT |Actual number of bytes received 0 FALSE

7143 Example

When EN_R is set, the offset data of area M where the data address is located is received according to
the set data length to be received.
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No Variable Name | Address ‘Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable conztant

0001 ComRecw1 COMRECW FALSE Mot Public |—

0002 WARIn1 BOOL TRUE FALSE Mot Public |—

0003 VAROut2 USINT 1] FALSE Mot Public r

0004 WARInZ UDINT 1] FALSE Mot Public r

0005 VARIn3 UDINT 1} FALSE Mot Public |—

0008 WARIn4 USINT o FALSE Mot Public |—

0007 WAROut1 BOOL TRUE FALSE Mot Public |—

0008 WAROut3 UDINT 0 FALSE Mot Public E_

ComRecv1i
ComRecv
EN ENO
VARIN1=TRUE EN_R ol o VAROUt1=TRUE
VARIn2=0 I—DataLenth Error— VAROut2=0
VARIN3=0 [ DataOffset RecvDataBytes— VAROut3=0 |
VARIN4=0 |— Port
1 ComRecvi( ComRecv1
2 EN R =VARIn1, VARIn1 =
3 DatalLenth = VARInZ, VARINZ =0
4 DataCffset .= VARIn3, VARINI =0
5 Fort == VARIn, VARINA =0
6 Q=>VAROuUt1. VAROUt1 =
Fi Error==VARQut2 VARCuUt2 =0
8 RecvDataBytes=>VAROut3); VAROut3 =0
7.1.5 ComSend (Send Serial Port Data)
7.1.5.1 Function

Used to send controller serial port data.

ComSend1
ComSend
EN ENO—
EN R Q—
DatalLenth Error—
DataOffset SendDataBytes —
Port

ComSend Functional Block
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7.1.5.2 Parameter
Parameter Statement ?;;Z Description {;‘;ﬂ‘ael ;:fv;;zl;?él
EN Input BOOL [Enable input
ENO Output BOOL [Enable output
En_R Input BOOL [Rising edge enable FALSE |FALSE
DataLenth Input UDINT |Data length to send 0 FALSE
DataOffset Input UDINT [Offset of area M where the data address is located 0 FALSE
Port Input USINT |0: UART1, supports RS-485 serial port 0 FALSE
The output terminal Q is valid, which is only used to
Q Output BOOL (indicate that the instruction has been executed in this |FALSE |[FALSE
task cycle.
Error code
Err Output  |USINT ?f $ﬁ error o 0 FALSE
: The input parameter configuration is incorrect
2: This port is not configured as a free port protocol
SendDataBytes|Output UDINT [Actual number of bytes sent 0 FALSE
7.1.5.3 Example

When EN_R is set, the offset data of area M where the data address is located is sent according to the set
data length to be sent.
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No. Variable Name | Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 ComSend1 COMSEND FALSE Not Public |—
o002 VARIn1 BOOL FALSE FALSE Not Public |—
ooo3 WARINZ UDINT 1} FALSE Not Pubilic |—
o004 WVARING UDINT o FALSE Not Pubilic r
0005 VARInE USINT 0 FALSE Not Public |—
0008 VAROut BOOL TRUE FALSE Not Public |—
o007 VAROut2 USINT 0 FALSE Not Public E_
ooos VAROut3 UDINT 0 FALSE Not Public |—
ComSend1
ComSend
EN ENO

VARIN1=FALSE EN_R o= VAROUt1 =TRUE
VARIN2=0 | —Datalenth Error— VAROut2=0
|_

VARIN3=0 DataOffset SendDataBytes— VAROuUt3=0 |
VARIN4=0 [—Port
1 ComSendi| ComSend1
2 ENM R =VARIn1. VARINT = [galis]=
3 DatalLenth := VARInZ, VARINZ =0
4 DataOffset .= VARIN3, VARIN3 =0
5 Port -= VARIn4, VARINg =0
6 Q==>VAROut1. VAROuUt1 =
7 Error=>VAROut2, VAROuUt2 = 0
8 SendDataBytes==VAROut3); VAROuW3 =10
7.1.6 ComClearRecVvFIFO (Clear Serial Port Data)
7.1.6.1 Function

Clear controller serial port Rx data.

ComClearRecvFIFO1
ComClearRecvFIFO
—EN ENO—
—EN_R Q —
—Port Err—

ComClearRecvFIFO Functional Block

7.1.6.2 Parameter

[Parameter|Statement|Data  |Description [Initial [Power Fail
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Type Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
EN_R Input BOOL Rising edge enable FALSE FALSE
Port Input BYTE 0: UART1, supports RS-485 serial port 0 FALSE
Q Output BOOL Output FALSE FALSE
Error
0: No error
Err Output USINT  [1: Port configuration error 0 FALSE
14: Backboard communication failed or clearing
failed
7.1.6.3 Example
Clear the selected serial port data when EN_R is set.

No. “ariable Name | Address ‘ “ariable Description | Variable Type | Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 ComClearRecvFIFO1 COMCLEARRECVFIFO FALSE Mot Pubic l_
ooo2 WARIn1 BOOL TRUE FALSE Not Pubdic l_
0003 VARIn2 USINT 0 FALSE Not Pubdic |—
0004 WARDut1 BOOL TRUE FALSE Not Pubdic |—
0005 VARDut2 USINT 0 FALSE Mot Public |—

ComClearRecvFIFO1
ComClearRecvFIFO
EN ENO

1.1.7

71.71

LM o D 3 —

VARIN1=TRUE EN_R ol VAROUt1=TRUE

VARIN2=0 |—{Port Err— VAROUt2=0

ComClearRecvFIFO1( ComClearBecvFIFO1

EN R = VARInt, VARIn1 =
VARIN2 = 0

Q==VAROut1. VAROuUt1 =

Err==VAROut2);

VARCut2 =0

TCP_CONNECT (Establishing a TCP

Communication Connection)

Function

Establish TCP communication connection. Independent network card configuration is not supported.
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TCP_CONNECT1
TCP_CONNECT

—EN ENO—
—EN_R Done—
—ConnectlD Busy—
—Active Errorf—
—IPaddr1 ErrorID|—

—{Paddr2 LinkIPaddr1 —
—{Paddr3 LinkIPaddr2 —
—{Paddr4 LinkIPaddr3 —
—RemotePort LinklPaddr4 —
—iLocalPort LinkPort|—

TCP_CONNECT Functional Block

The connection operation is asynchronous and may require several scans to complete. When a
connection operation is pending, the Busy output value is TRUE. Once the CPU completes the operation,
it sets the Done or Error output. If an error occurs, the ErrorlD output displays the error code.

While the command is busy, the input parameters of TCP_CONNECT must not be changed. The CPU
relies on this to understand that this is a continuation of the call to initiate the connection process.

Assign the connection ID (ConnectID) input to the connection, then use this ConnectlD to reference the
connection when sending, receiving, or disconnecting.

The Active input bit determines whether this is an active connection (Active set to TRUE) or a passive
connection (Active set to FALSE).

When the Active input is set to TRUE, the CPU creates an active (client) connection, attempting to contact
and establish a connection to the specified IP address and remote port number (RemotePort). The CPU
opens the local port (LocalPort) to receive messages from the remote device.

When the Active input is set to FALSE, the CPU creates a passive (server) connection. In this case, the
CPU opens the requested local port (LocalPort) and accepts connection requests from remote devices. To
accept connection requests from any remote IP address, set the IP address to 0.0.0.0. If the IP address is
not zero, the CPU only accepts connection requests from the specified IP address. For a passive
connection, the CPU ignores the remote port number (RemotePort), which can be set to zero.

The TCP_CONNECT instruction can be called at any time to determine the current status of the
connection. Setting the EN_R input to FALSE and providing a valid connection ID (ConnectID),
TCP_CONNECT returns the following:

B Busy: If the connection process is still in progress.

B Done: If the connection is active and ready for sending or receiving data.

B Error: If the connection is not available. The ErrorID will display one of the error codes, indicating
the issue encountered.

B LinkIPaddr1: Outputs the first octet of the IP address of the currently connected device.

B LinkIPaddr2: Outputs the second octet of the IP address of the currently connected device.
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B LinkIPaddr3: Outputs the third octet of the IP address of the currently connected device.
B LinkIPaddr4: Outputs the fourth octet of the IP address of the currently connected device.
B LinkPort: Outputs the port number of the currently connected device.
B Please Note:
An active connection may take a minimum of 30 seconds to determine whether the remote device
allows the connection. A passive connection will show the Busy status until the remote device attempts
to connect to the CPU.
For an active connection, if the EN_R remains high and the remote device disconnects, the CPU will
automatically attempt to reconnect to the remote device.
After a connection is closed, the CPU will not automatically attempt to reconnect to the device,
regardless of whether it was an active or passive connection.
Active Connection:
o If the LocalPort is set to 0, the connection can be re-established immediately after it is actively
disconnected, without any waiting time.
o If the LocalPort is set to a non-zero value, the connection must wait at least 30 seconds after it is
actively disconnected before it can be re-established successfully.
71.7.2 Parameter
Parameter StatementData Parameter Description il e il
Type Value [Safeguard
Rising edge: The CPU starts connection operation. When
EN_R Input BOOL |EN_Ris FALSE, the output displays the current connection |0 FALSE
status
ConnectID (Input BYTE |Socket connection number 1~16 0 FALSE
. TRUE: Create an active client connection
Active Input BOOL FALSE: Create a passive server connection 0 FALSE
IPaddr1 Input BYTE |IP address digit 1 0 FALSE
IPaddr2 Input BYTE |IP address digit 2 0 FALSE
IPaddr3 Input BYTE |IP address digit 3 0 FALSE
IPaddr4 Input BYTE |IP address digit 4 0 FALSE
Port number on the remote device. The range of remote port
RemotePort|Input WORD [numbers is from 1 to 49151. For passive connections, zero is |0 FALSE
used.
Port number on the local device. The range of local port
numbers is 1 to 49151, but there are some restrictions. For
LocalPort |Input \WORD details, see the parameter LocalPort in the Common 0 FALSE
|[parameters of the Ethernet free protocol library instruction.
Done Output BOOL |If the connection is active and ready to send or receive 0 FALSE
Busy Output BOOL |If the connection process is still in progress 0 FALSE
Error Output BOOL If the connecthn is not available. ErrorID displays one of the 0 FALSE
error codes to indicate the problem
If the instruction sets the Error output, the ErrorlD output will
display the error code.
ErrorlD Output \WORD If the instruction sets the Busy or Done output, ErrorID is zero 0 FALSE
(no error).
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For details, see the Error codes of Ethernet free protocol
communication instructions.

LinklPaddr1|Output  |BYTE |Foyr octets of the IP address of the connected remote Hidden FALSE
LinklIPaddr2|Output  [BYTE [device. LinklPaddr1 is the most significant byte of the IP FALSE

by

LinkIPaddr3|Output BYTE |address, and LinklPaddr4 is the least significant byte of the default FALSE
LinklPaddrdloutput  [BYTE |IP address. FALSE
LinkPort Output WORD [Port number of connected remote device 0 FALSE

71.7.3 Example

When EN_R is on, the remote device is connected according to the set IP address and port number of the
device.
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TCP_CONNECT1

Mo. ‘ariable Name: | Address ariable Description ariable Type Online Value Power Fail Safeguard NetWork Public | Enable constan
o001 TCP_CONNECT1 TCP_CONNECT FALSE Nat Public ’7
o002 VAR BOOL TRUE FALSE Mot Public ’_
0003 VARINZ BYTE 1 FALSE Mot Public ’_
o004 VARIN3 BOOL FALSE FALSE Mot Public ’—
0005 1?1 BYTE 182 FALSE Mot Public ’—
0008 P2 BYTE 168 FALSE Mot Public ’—
o007 IP3 BYTE 0 FALSE Nat Public ’7
0008 P4 BYTE 103 FALSE Mot Public ’_
0008 VARInS WORD 2001 FALSE Mot Public ’_
o010 VARINS WORD 5001 FALSE Mot Public ’—
oon VAROut1 BOOL TRUE FALSE Mot Public ’—
0012 VAROut2 BOOL FALSE FALSE Nat Public ’—
0013 VAROUt3 BOOL FALSE FALSE Mot Public ’7
0014 VAROutd WORD 0 FALSE Mot Public ’_
0015 VAROut_IP1 BYTE 152 FALSE Mot Public ’_
0016 VAROut_IP2 BYTE 168 FALSE Mot Public ’—
0017 VAROut_IP3 BYTE 0 FALSE Mot Public ’—
o018 VAROut_IP4 BYTE 103 FALSE Nat Public ’—
0019 VAROUtS WORD 2001 FALSE Mot Public ’7

[ VARIN2=1 |
VARIN3=FALSE |—
IP1=192 |—
IP2=168 |—

IP3=0 |
IP4=103 |—

VARIN4=2001 }—

VARIN5=5001 |—

TCP_CONNECT
EN ENO
EN_R Done
ConnectlD Busy
Active Error
IPaddr1 ErroriD
IPaddr2 LinkIPaddr1
IPaddr3 LinkIPaddr2
IPaddrd LinkIPaddr3
RemotePort LinklPaddr4
LocalPort LinkPort

VAROut1=TRUE
VAROQut2=FALSE

VAROUt3=FALSE |

VAROU4=0 |

VAROUt_IP1=192 |

VAROut_IP2=168 |

VAROut_IP3=0 |
VAROut_IP4=103
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TCP_CONNECT1(
EN_R :=VARIn1,
ConnectlD = VARINZ,
Active .= VARINn3,
IPaddr1 :=IP1,
IPaddr2 := P2,
IPaddr3 = IP3,
IPaddr4 := P4,
RemotePort := VARIn4,
10 | LocalPort ;= VARINS,
11 Done=>VAROut1,
12 Busy=>VAROut2,
13 Error=>VAROut3,
14  ErrorlD=>VAROut4,

OO~ WhN =

15  LinklPaddr1=>VAROuUt_|P1,
16 LinklPaddr2=>VAROuUt_|P2,
17  LinklIPaddr3=>VAROuUt_|P3,
18  LinklPaddr4=>VAROuUt_|P4,

19 LinkPort=>VAROutb);

TCP_CONNECT1
VARIn1 = |I4¥=
VARIN2 = 1
VARINn3 = [gRIRS]=
IP1 =192

IP2 =186

IP3 =0

IP4 =103

VARIn4 = 2001
VARIn5 = 5002
VAROuUt1 = [I348]=
VAROUL2 = [ga\Rs]=
VAROUL3 = [ga\Rs]=
VAROUut4 =0
VAROuUt_IP1 =192
VAROuUt_IP2 = 168
VAROuUt_IP3 =0
VAROuUt_IP4 =103
VAROuUt5 = 2001

71.8 TCP_CONNECT2(Establishing a TCP
Communication Connection(support
communication by specific nices))

7.1.8.1 Function

When setting up a TCP communication connection and using a separate network card, it is necessary to
specify the network card and configure the free protocol under the corresponding network card.
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TCP_CONNECT21

TCP_COMNECT2

—EN ENO—
—EN_R Done—
—ConnectlD Busy—
—Eth Error—
—Active ErrorlD—
—IPaddr1 LinkIPaddr1—
—IPaddr2 LinkIPaddr2—
—IPaddr3 LinkIPaddr3—
—{IPaddr4 LinkIPaddrd—
—RemotePort LinkPort—
—LocalPort

TCP_CONNECT2 Functional Block

° 0) LX-CU430 do not support network card independent configuration.

7.1.8.2 Parameter
Parameter |Statement| LEiE Parameter Description il e el
Type Value |Safeguard
EN_R Input BOOL |Rising edge: The CPU starts connection operation. FALSE |FALSE
ConnectID (Input BYTE |Socket connection number 1~16 0 FALSE
Network card ID number
Eth Input BYTE |0: P1 Interface Card, EtherNet1 0 FALSE
1: P2 interface card, EtherNet2
. TRUE: Create an active client connection
Active Input BOOL FALSE: Create a passive server connection 0 FALSE
IPaddr1 Input BYTE |[IP address digit 1 0 FALSE
IPaddr2 Input BYTE |IP address digit 2 0 FALSE
IPaddr3 Input BYTE |IP address digit 3 0 FALSE
IPaddr4 Input BYTE |IP address digit 4 0 FALSE
Port number on the remote device. The range of remote port
RemotePort/Input WORD |numbers is from 1 to 49151. For passive connections, zero is [0 FALSE
used.
Port number on the local device. The range of local port
numbers is 1 to 49151, but there are some restrictions. For
LocalPort  (Input WORD details, see the parameter LocalPort in the Common 0 FALSE
parameters of the Ethernet free protocol library instruction.
Done Output BOOL |If the connection is active and ready to send or receive 0 FALSE
Busy Output BOOL |If the connection process is still in progress 0 FALSE
Error Output BOOL If the connecthn is not available. ErrorID displays one of the 0 FALSE
error codes to indicate the problem
If the instruction sets the Error output, the ErrorlD output will
display the error code.
ErrorlD Output WORD If the instruction sets the Busy or Done output, ErrorID is zero 0 FALSE
(no error).
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For details, see the Error codes of Ethernet free protocol
communication instructions.

LinklPaddr1|Output  |BYTE |Foyr octets of the IP address of the connected remote Hidden FALSE
LinklIPaddr2|Output  [BYTE [device. LinklPaddr1 is the most significant byte of the IP FALSE

by

LinkIPaddr3|Output BYTE |address, and LinklPaddr4 is the least significant byte of the default FALSE
LinklPaddrdloutput  [BYTE |IP address. FALSE
LinkPort Output WORD [Port number of connected remote device 0 FALSE

7.1.8.3 Example

When EN_R is on, the remote device is connected according to the set IP address and port number of the
device.
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TCP_CONNECT21

TCP_COMNECT2

—EN ENO—
—EN_R Done—
—ConnectlD Busy—
—Eth Error—
—Active ErrorlD—
—IPaddr1 LinkIPaddr1—
—IPaddr2 LinkIPaddr2—
—IPaddr3 LinkIPaddr3—
—{IPaddr4 LinkIPaddrd—
—RemotePort LinkPort—
—LocalPort

TCP_CONNECT21

EN

168 |
[ 1
250

Var RemotePort=2001 |

\Var_LocalPort=5001

EN_R

Var_ConnectlD=1 |—{ConnectlD
Var_Eth=0 |—Eth
SR Active
192 | {IPaddr1

IPaddr2
IPaddr3
IPaddrd
RemotePort
LocalPort

TCP_CONNECTZ2

ENO

Done

Busy

Error
ErroriD
LinkIPaddr1
LinkIPaddr2
LinkIPaddr3
LinkIPaddr4
LinkPort

Var Done=TRUE

—{Var_Busy=FALSE
—{Var_Erroe=FALSE |
—{Var_ErroelD=0 |
—{Var_IPaddr1=192 |
—{Var_IPaddr2=168 |
—{Var IPaddr3=1 |
—{Var_IPaddr4=250 |
—Var_LinkPort=2001 |
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1 TCP_CONNECT21( TCP_CONNECT21

2 EN R :=Var EN. Var EN =

3 ConnectlD = Var_ConnectlD. Var_ConnectlD =1

- Eth := Var_Eth, Var Eth=10

h Active = Var_Active, Var_ Active = [gilks]=

6 IPaddr1 = 192,

7 IPaddr2 = 168,

8 IPaddr3 =1,

9 IPaddr4 -= 250,
10 FemotePort .= Var_RemotePort, Var_RemotePort = 2001
11 LocalPort -= Var_LocalPort, Var_LocalPort = 5001
12 Done==Var_Done Var_Done = Iz8l=
13 Busy==Var_Busy. Var_ Busy = [gilke]=
14 Error=>Var_Erroe, Var_Erroe = [gille]=
15 ErrorlD==Var_ErroelD, Var_ErroelD =0
16 LinkIPaddr1i==Var_IPaddr1. Var_IPaddr1 = 192
17 LinkIPaddr2=>Var_IPaddr2, Var_IPaddr2 = 168
18 LinkIPaddr3=>Var_|IPaddr3. Var_IPaddr3 =1
19 LinkIPaddrd4=>Var_|IPaddr4. Var_IPaddrd = 250
20 LinkPort==Var_LinkPort); Var_LinkPort = 2001

7.1.9 TCP_SEND (Send Data via tcp protocol)
7.1.91 Function

Use TCP protocol for Ethernet data sending.

TCP SEND1

TCP_SEND
—EN ENO
—EN_R Done —
—ConnectlD Busy|—
—DatalLen Error—
—DataAddr ErrorlD —
SentLen|—

TCP_SEND Functional Block

The TCP_SEND command initiates the operation to send a specified number of bytes when the following
conditions occur:

B The program calls the instruction by setting the EN_R input to TRUE.
B The connection is not currently being used to perform another send operation.

B The EN_R input uses a rising-edge trigger to prevent the instruction from initiating unintended send
operations. When TCP_SEND is in a busy state, the program ignores the EN_R input. The Done, Busy,
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and Error outputs, along with the ErrorID output byte, indicate the status of each TCP_SEND call.

B After the send operation completes, the instruction indicates the Done or Error status for the single call
of TCP_SEND. Thereafter, TCP_SEND responds with an error code (error description: "No pending
operations") if called with EN_R set to FALSE. If EN_R is set to TRUE, the program initiates another
send operation. The relationship between input and output parameters is described below:

EN_Ris set to TRUE to start the message send operation. Busy is set to TRUE.
Message sending is complete. Done is set, and Busy is cleared.
EN_R is FALSE, meaning no message send operation is being performed.

EN_Ris set to TRUE again, so another message send operation begins. Busy is set to TRUE.

Message sending is complete. Done is set, and Busy is cleared within one scan cycle.

7.1.9.2 Parameter

Initial |Power Fail

Parameter|Statement|Data Type [Description Value [Safeguard

EN_R Input BOOL Rising edge: The CPU starts sending operation. FALSE |FALSE
The connection ID (ConnectlD) is the number of the

ConnectlD |Input BYTE connection used by this send operation. Use the ConnectID |0 FALSE
you selected for the TCP_CONNECT operation.

DataLen |Input WORD Data length requested to send, (1~32*1024)Byte 0 FALSE

POINTER |DataAddr is a pointer to the storage location of the sent
TO BYTE |data

Done Output BOOL When the send operation is completed without errors, the
instruction sets the Done output

When the send operation is in progress, the instruction sets
the Busy output

When the sending operation is completed but an error
occurs, the instruction sets the Error output

If the instruction sets the Error output, the ErrorlD output will
display the error code. If the instruction sets the Busy or
ErrorlD Output WORD Done output, ErrorlID is zero (no error). For details, see the |0 FALSE
Error codes of Ethernet free protocol communication
instructions.

SentlLen is the actual number of bytes sent. SentLen is valid
only when the instruction sets the Done or Error output. If
the instruction sets the Done output, the entire message
information is sent.

DataAddr |Input 0 FALSE

FALSE |FALSE

Busy Output BOOL FALSE |FALSE

Error Output BOOL FALSE |FALSE

SentLen |Output WORD

o

FALSE

7.1.9.3 Example

When EN_R is set, the data at the data address pointed to by DataAddr is sent according to the set
sending length.
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No. Variable Name Address ariable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 TCP_SEND1 TCP_SEND FALSE Mot Public '_
o002 WVARIn1 BOOL FALSE FALSE Mot Public r
0003 VAR_ID BYTE 1] FALSE Mot Public |—
ooo4 pl WORD 0 FALSE Mot Public l_
ooo0s p2 POINTER TO BYTE 824799264 FALSE Mot Public |—
0005 VAROut1 BOOL FALSE FALSE Mot Public '_
oooy WVAROuUt2 BOOL FALSE FALSE Mot Public |—
o008 VAROuUt3 BOOL FALSE FALSE Mot Public |—
0009 WVAROut4 WORD 0 FALSE Mot Public r
o010 WVAROutS WORD 1] FALSE Mot Public |—
TCP _SEND1
TCP_SEND
EN ENO
VARIN1=FALSE }—EN_R Donel—]VAROut1=FALSE |
VAR_ID=0 |—ConnectID Busy—{VAROQUt2=FALSE |
p1=0 [—DatalLen Error—{VAROUt3=FALSE |
[p2=824799264 |—{DataAddr ErrorlD—VAROut4=0 |
SentLen— VAROut5=0 |
1 TCP_SEND1( TCP_SEND1
2 EN R = VARIn1, VARINT = [gaks]=
3 ConnectlD -=VAR_ID, VAR ID =0
- DataLen = p1, pl=0
5 DatafAddr .= p2, p2 = 824799264
G Cone=>VAR.Cut1 VAR Out1 = :
Fi Busy=>VARQOutZ VAROuUt2 =
8 Error==VARQOut3. VAR Out3 =
g ErrorlD==VARQut4, VAROuUt4 =0
10 SentLen==VAROuth); VAROuWS =0
11
7.1.10 TCP_RECYV (Receive Data via tcp protocol )
7.1.10.1 Function

Use the TCP protocol for Ethernet data reception.
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TCP._RECV1

TCP_RECV
—EN ENO—
—IN Done —
—ConnectlD Busy|—
—MaxLen Error—
—DataAddr ErrorlD —
RcvdLen —

TCP_RECV Functional Block

7.1.10.2 Parameter
Parameter|Statement|Data Type ([Parameter Description iliz=l] ey 72
Value ([Safeguard

IN Input BOOL High level enabled continuous reception FALSE |FALSE
The connection ID (ConnectlD) is the number of the

ConnectlD |Input BYTE connection used by this send operation. Use the ConnectID |0 FALSE
you selected for the TCP_CONNECT operation.

MaxLen |Input \WORD *Slze of the buffer in DataPtr in the MaxLen description (1~32 0 FALSE

1024) Byte
POINTER . . .

DataAddr |Input TO BYTE DataAddr is a pointer to the storage location of the Rx data |0 FALSE
When the Rx operation is completed without errors, the

Done Output BOOL instruction sets the Done output. When the instruction sets [FALSE [FALSE
the Done output, the RcvdLen output is valid

Busy Output BOOL When the Rx operation is in progress, the instruction sets the FALSE IFALSE
Busy output

Error Output BOOL Whgn the receive operation is completed but an error occurs, FALSE IFALSE
the instruction sets the Error output
If the instruction sets the Error output, the ErrorlD output will
display the error code. If the instruction sets the Busy or

ErrorlD Output WORD Done output, ErrorID is zero (no error). For details, see Error FALSE
codes of Ethernet free protocol communication instructions.
RcvdLen is the actual number of bytes received. RcvdLen is
valid only when the instruction sets the Done or Error output.

RovdLen  [Output WORD If ’theT |nstruct|on'sets the Done output, the !nstructlon FALSE
receives the entire message. If the instruction sets the Error
output, the message exceeds the buffer size (MaxLen) and is
truncated

The TCP_RECYV instruction has an IN (enable) input, which is triggered by a high level. After the
TCP_RECYV instruction is executed for the first time, the status bit shows that the instruction is busy. A
busy status will be shown for subsequent calls to TCP_RECYV until the CPU receives data over the
specified connection.

After the CPU receives the message through the specified connection, the next time it executes the
TCP_RECYV instruction, it will perform the following tasks:

B Copy the message data to the program's data area (DataAddr).

B Set the RcvdLen output to the number of bytes received.
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B Set the Done output, clear the Busy and Error outputs, and set the ErrorID output byte value to zero.

When the TCP protocol is used, the TCP_RECYV instruction returns all bytes received by the CPU through
the specified connection since the last time the program called the TCP_RECYV instruction. The program
must call the TCP_RECYV instruction frequently enough to depict messages correctly because TCP acts as
a "streaming" protocol. There is no message description (no start or end tags) in the TCP protocol.
Therefore, the CPU does not know when a message starts or ends.

For example, let's assume that there is a TCP client that sends 10 pieces of 10-byte messages to the CPU
one after another, and the program does not call the TCP_RECYV instruction during this period. When the
program calls the TCP_RECYV instruction after the CPU has accepted all 10 messages, the TCP_RECV
instruction returns this data in a 100-byte received message. It is the program's responsibility to call the
TCP_RECYV instruction frequently enough to receive each message exactly as it was sent.

7.1.10.3 Example

When IN is set, the data will be received according to the set received data length, and the received data
will be placed in the address pointed to by DataAddr.
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MNo. Variable Name Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
o001 TCP_RECV1 TCP_RECV FALSE Not Public ’_
o002 WARIn1 BOOL TRUE FALSE Mot Public ’—
ooo3 VARInZ BYTE 1 FALSE Mot Public ’_
ooo4 WARIn3 WORD 10 FALSE Mot Public ’—
ooos VARIng POINTER TO BYTE 831208504 FALSE Mot Public ’_
o006 WVAROut BOOL FALSE FALSE Mot Public ’—
ooo7 VAROQut2 BOOL FALSE FALSE Mot Public ’_
oooa VAROutd BOOL FALSE FALSE Not Public r
ooos WVAROQut4 WORD 0 FALSE Mot Public ’_
o010 VAROuts WORD 0 FALSE Not Public ’7
TCP_RECWV1
TCP_RECV
EN ENO
VARIN1=TRUE IN Done—VAROuUt1=FALSE |
VARIN2=1 |—ConnectID Busy—VAROUt2=FALSE |
VARIN3=10 —{MaxLen Error—VAROUt3=FALSE |
VARIN4=831209504 |—{DataAddr ErrorlD—VAROUt4=0 |
RevdLen— VAROuUt5=0 |
1 TCP_RECVA( TCP_RECV1
2 IN = VARIn1, VARINT = IS
3 ConnectlD := VARInZ, VARINZ =1
= MaxLen := VARIn3, VARIN3 =10
5 DataAddr := VARIn4, VARIn4 = 831209504
6 Done=>VAROut1, VAROuUt1 = [gelRs]S
7 Busy=>VAROuUt2, VAROuUt2 = [gRlRs1S
8 Error=>VAROuUt3, VAROuUL3 = [FiRs]S
<, ErrorlD=>VAROut4, VAROut4 =0
10 RcvdLen=>VAROut5); VARQuUt5 =0

7111 UDP_CONNECT2(Creating UDP Protocol
Communication (support communication by

specific nices))

71111 Function

When setting up a UDP communication connection and using a separate network card, it is necessary to
specify the network card and configure the free protocol under the corresponding network card.
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UDP CONNECT21
UDP_CONNECTZ
—EN ENO—
—EN_R Done—
—ConnectlD Busy—
—LocalPort Error—
—Eth ErroriD—
—Mode
—MultillPaddr1
—MultillPaddr2
—MultillPaddr3
—MultillPaddr4

UDP_CONNECT2 Functional Block

° 0) LX-CU430 do not support network card independent configuration.

7.1.11.2 Parameter
Parameter (Statement| LEiE Parameter Description ML e el
Type Value [Safeguard
EN_R Input BOOL |Rising edge: The CPU starts connection operation. FALSE [FALSE
ConnectlD |Input BYTE |Socket connection number 1~16 0 FALSE
Port number on the local device. The range of local port
LocaPort fnput woRD [JUTRSIS I8 1049151 ul here e some estictions For oo s
parameters of the Ethernet free protocol library instruction.
Network card ID number
Eth Input BYTE |0: P1 Interface Card, EtherNet1 0 FALSE
1: P2 interface card, EtherNet2
0: Unicast
1: Broadcast
Mode Input BYTE b Multicast 0 0 FALSE
3: Multicast 1
MultillPaddr1{Input BYTE |Byte 1 of multicast IP address 0 FALSE
|Mu|tiIIPaddr2 Input BYTE |Byte 2 of multicast IP address 0 FALSE
|Mu|tiIIPaddr3 Input BYTE |Byte 3 of multicast IP address 0 FALSE
MultillPaddr4|Input BYTE |Byte 4 of multicast IP address 0 FALSE
Done Output BOOL |If the connection is active and ready to send or receive 0 FALSE
Busy Output BOOL |If the connection process is still in progress 0 FALSE
Error Output BOOL If the connectiqn i§ not available. ErrorID displays one of the 0 FALSE
error codes to indicate the problem
If the instruction sets the Error output, the ErrorlD output will
display the error code.
ErrorlD Output \WORD I(Ltohzrlrr;srt)r.uctlon sets the Busy or Done output, ErrorlD is zero 0 FALSE
For details, see the Error codes of Ethernet free protocol
communication instructions.
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Parameter Supplement Explanation:

The UDP_CONNECT?2 instruction only requires the connection ID and local port number to create a
connection. A single UDP connection can send messages to any number of other devices, as the IP
address and remote port are provided with each UDP_SEND instruction. Multiple UDP connections are
only needed if multiple local ports are required. The same local port number cannot be used for multiple
UDP connections. All local port numbers must be unique.

The connection operation is asynchronous and may take several scans to complete. There is no active
connection established with the remote device, nor is there a wait for another device to connect to the
CPU. While the connection operation is pending, the Busy output is set. When the connection operation
is complete, the Done output is set. The Error output is set only if there is an issue with the input
parameters or if a passive connection is not available. If the Error output is set, the ErrorID output byte
will contain the error code.

When the instruction is busy, do not change the parameters of UDP_CONNECT2, as the CPU uses
this to understand that it is a continuation of the call to initiate the connection process.

The instruction can be called to determine the current status of the connection. Set the EN_R input to
FALSE and provide a valid connection ID (ConnectID). The UDP_CONNECT?2 instruction will return the
following:

o If the connection is active and ready for sending or receiving, the Done output is set. This only
indicates that the connection is usable and does not mean that any remote device is present.

o If the connection is still in progress, the Busy output is set.

o If the connection is not available, the Error output is set. The ErrorlD output byte will display one
of the error codes, indicating the issue encountered.

7.1.11.3 Example

Creates a passive connection using the UDP protocol when EN _ R is set.
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UDP_CONNECT21

—EN

—EN_R
—ConnectlD
—LocalPort
—Eth

—Mode
—MultillPaddr1
—MultillPaddr2
—MultillPaddr3
—MultillPaddr4

UDP_CONNECTZ2

ENO
Done—
Busy—
Error—

ErrorlD—

UDP_CONNECT21

EN

EN_R

Var_ ConnectlD=1 I—CDnnectID

Var LocalPort=2001

LocalPort

| Var_Eth=0

Eth

| Var_Mode=2

IMode

\ar_MultillPaddr2=1638

MultillPaddr2

|_

|_

|_
\Var_MultillPaddr1=192 —MultillPaddr1

|_

|_

Var_MultillPaddr3=0

MultillPaddr3

\Var_MultillPaddr4=250 —{MultillPaddr4

UDP_CONNECT2

ENO
Done
Busy|
Error

ErrorlD

Var_Done=TRUE
—Var_ Busy=FALSE

—\ar_Error=FALSE |
— Var_ErrorlD=0 |

000 = 00 N = L) S —

—a & -5 —a
L = O

UDP_CONNECT21(

EN R =Var EN,

ConnectlD = Var_ConnectlD,
LocalFort .= Var_LocalPort,
Eth = Var_Eth,

Mode :=Var_Mode,

MultillPaddr1 := Var_MultillPaddr1.
MultillPaddr? -= Var_MultillPaddr2.
MultillPaddr3 -= Var_MultillPaddr3.
MultillPaddrd = Var_MultilPaddrd.

Done==Var_Daone,
Busy==Var_Busy.
Error==Var_Error.
ErrorlD==Var_ErrorlD);
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UDP_CONNECT21
Var EN =
Var_ConnectlD =1
Var_LocalPort = 2001
Var Eth=0

Var_Mode =2
Var_MultillPaddr1 = 192
Var_MultillPaddr2 = 168
Var_ MultillPaddr3 =0
Var_MultillPaddr4 = 250

Var Done = liglil=
Var_Busy = [gilks=
Var_Error = gl

Var _ErrorlD =0
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7.1.12

7.1.121

UDP_CONNECT_EXT (Create UDP Protocol

Communication (Support Multicast and

broadcast))

Function

Create a passive connection using UDP protocol. Independent network card configuration is not
supported. Unicast, multicast, and broadcast modes are supported.

UDP_COMNMECT_EXT

—EN_R Daone —
—CannectiD Busy —
—LocalPort Error —
—Mode Errorll —

MultillPaddr
MultillPaddr2
MultillPaddr3
MultillPaddr4

UDP_CONNECT_EXT Functional Block
7.1.12.2 Parameter
Data _—n Initial |Power Fail
Parameter |Statement Type Description Value |Safeguard
EN_R Input BOOL [Rising edge trigger connection FALSE |FALSE
ConnectlD |Input BYTE [Socket connection number 1~16 0 FALSE
Port number on the local device. The range of local port
numbers is 1 to 49151, but there are some restrictions, see
LocalPort [input WORD the parameter LocalPort in the Common parameters of the 0 FALSE
Ethernet free protocol library instruction.
0: Unicast
1: Broadcast
Mode Input BYTE > Multicast 0 0 FALSE
3: Multicast 1
MultillPaddr1{input BYTE [Bit 1 of multicast IP address 0 FALSE
|Mu|tiIIPaddr2 Input BYTE |Bit 2 of multicast IP address 0 FALSE
|Mu|tiIIPaddr3 Input BYTE |Bit 3 of multicast IP address 0 FALSE
MultillPaddr4{Iinput BYTE [Bit 4 of multicast IP address 0 FALSE
Done Output BOOL Whgn the qonnectlon operation is completed without errors, FALSE |FALSE
the instruction sets the Done output
Busy Output BOOL \When the connection operation is in progress, the instruction FALSE |FALSE
sets the Busy output
Error Output BOOL If the connectlc_)n is not available. ErrorID displays one of the FALSE |FALSE
error codes to indicate the problem
ErrorlD Output WORD |If the instruction sets the Error output, the ErrorlD output will [0 FALSE
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display the error code. If the instruction sets the Busy or
Done output, ErrorID is zero (no error)

7.1.12.3 Example

When EN_R is set, a passive connection is created using the UDP protocol.
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No. Variable Name Address “ariable Description “ariable Type Online Value Powver Fail Safeguard NetWork Public | Enable constan
0001 UDP_CONMECT_EXT1 UDP_CONMECT_EXT FALSE Not Public ’_
o002 EN_R BOOL TRUE FALSE Not Public ’_
0003 VAR_ConnectiD BYTE 5 FALSE Not Public ’_
o004 VAR_Mode BYTE 0 FALSE Not Public ’_
0005 VAR_LocalPort WORD 1 FALSE Not Public ’_
0006 VAR_Done BOOL TRUE FALSE Not Public ’_
o007 VAR_Busy BOOL FALSE FALSE Mot Public ’_
o008 VAR_Error BOOL FALSE FALSE Mot Public ’_
0009 VAR_ErroriD WORD [t} FALSE Not Public ’_

0001 UDP_CONNECT_EXT1
UDP_CONNECT_EXT
EN ENO
EIGELEVEEN_R BINEEEVAR_Done=TRUE
VAR ConnectlD=5 ConnectID Busy— VAR _Busy=FALSE
IVAR_LocalPort=1 LocalPort Error—VAR_Error=FALSE |
AR_Mode=0 —Mode ErrorlD—\VVAR_ErrorID=0 |
192 | —MultillPaddr1
168 |{MultillPaddr2
1 MultillPaddr3
1 —MultillPaddr4
1 UDP_CONNECT_EXT1( UDP_CONNECT_EXT1

2  EN_R:=EN_R, EN R=

3  ConnectlD := VAR_ConnectID, VAR _ConnectlD = 5

4  LocalPort :== VAR _LocalPort, VAR _LocalPort = 1

5 Mode = VAR_Mode, VAR _Mode =0

6  MultillPaddr1 := 192,

[ | MultillPaddr2 := 168,

8 MultillPaddr3 =1,

9  MultillPaddrd =1,

10 Done=>VAR_Done, VAR _Done = [I3l]=
11 Busy=>VAR_Busy, VAR _Busy = [gAERIS
12 Error=>VAR_Error, VAR_Error = [galES]=
13  ErrorlD=>VAR_ErroriD); VAR _ErrorlD =0

7.1.13 UDP_CONNECT_EXT2 (Creating UDP Protocol

Communication (Support for specified network

card multicast/broadcast ))

7.1.131 Function
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It is to create UDP communication. It supports unicast, multicast, and broadcast modes. When using an
independent network card configuration, you need to specify the network card and configure the free
protocol under the corresponding network card to enable communication.

UDP_CONNECT_EXT21

UDP_CONNECT_EXT2
—EN ENO—
—EN_R Done—
—ConnectlD Busy—
—iLocalPort Error—
—Eth ErrorID—
—Mode
—MultillPaddr1
—MultillPaddr2
—MultillPaddr3
—MultillPaddr4

UDP_CONNECT_EXT2 Functional Block

J)LX-CU430 do not support network card independent configuration.

7.1.13.2 Parameter
Data e Initial |Power Fail
Parameter (Statement| Type Description Value |Safeguard
EN_R Input BOOL [Rising edge trigger connection FALSE |FALSE
ConnectID |Input BYTE [Socket connection number 1~16 0 FALSE
Port number on the local device. The range of local port
numbers is 1 to 49151, but there are some restrictions, see
LocalPort [input WORD the parameter LocalPort in the Common parameters of the 0 FALSE
Ethernet free protocol library instruction.
Eth Input BYTE [Network card ID number (default value: 0) 0 FALSE
0: Unicast
1: Broadcast
Mode Input BYTE b Multicast 0 0 FALSE
3: Multicast 1
MultillPaddr1{Input BYTE [Bit 1 of multicast IP address 0 FALSE
|Mu|tiIIPaddr2 Input BYTE |Bit 2 of multicast IP address 0 FALSE
|Mu|tiIIPaddr3 Input BYTE |Bit 3 of multicast IP address 0 FALSE
MultillPaddr4|input BYTE (Bit 4 of multicast IP address 0 FALSE
Done Output BOOL Whgn the gonnectlon operation is completed without errors, FALSE |FALSE
the instruction sets the Done output
Busy Output BOOL \When the connection operation is in progress, the instruction FALSE |FALSE
sets the Busy output
Error Output BOOL If the connecthn is not available. ErrorID displays one of the FALSE |FALSE
error codes to indicate the problem
If the instruction sets the Error output, the ErrorlD output will
ErrorlD Output WORD |display the error code. If the instruction sets the Busy or 0 FALSE
Done output, ErrorlID is zero (no error)
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7.1.13.3

Example

Creates a passive connection using the UDP protocol when EN _ R is set.

| Enable constant

i_l_\_l—l_lj_\j—l

Mo. Wariable Name ‘ Address | Variable Description ‘ Variable Type | Online Value | Power Fail Safeguard | MNetWork Public
o0 UDP_CONNECT_EXTZ21 UDP_CONNECT_EXT2 FALSE Mot Public
o002 EN_R BOOL TRUE FALSE Mot Public
0003 Var_ID1 BYTE 3 FALSE Not Public
0004 “ar_LocalPort WORD 200 FALSE Mot Public
0005 War_E BYTE 1} FALSE Not Public
0006 War_Mode BYTE o FALSE Mot Public
0007 “ar_Done BOOL TRUE FALSE Mot Public
0008 Var_Busy BOOL FALSE FALSE Not Public
0009 “ar_Err BOOL FALSE FALSE Mot Public
0010 Var_ErriD WORD 1} FALSE Not Public

o001
UDP_COMNMECT_EXT21
UDP_COMMECT_EXTZ2
EM EMNO
[EN_R=TRUE =il BLLE B Var_Done=TRUE |
Var_ID1=3 | ConnectiD Busy—{Var_Busy=FALSE |
[Var_LocalPort=2001 }—LocalPort Error—{Var_Err=FALSE ]
Var_E=0 }—Eth ErrorlD—{ Var_ErmD=0_|
War_Mode=0 |— Mode
192 |— MultillFaddr1
168 |— MultillPaddrz
0 |— MultillPaddr3
130 |— MultillPaddrd
1 UDP_COMMECT_EXT21( UDP_COMMECT_EXT21
2 EM_R =EMN_R, EN_R =
3 ConnectlD :=Var_ID1, Var_ID1=3
4 LocalPort :=Var_LocalPort, Var_LocalPort = 2001
5 Eth :=Var_E, Var_ E=0
] Mode :=Var_Mode, Var_Mode =0
[} MultillPaddr1 := 192,
8 MultillPaddr2 -= 168,
g MultillPaddr3 =0,
10 MultillPaddrd -= 130,
11 Cone==Var_Done, Var_Done =
12 Busy==Var_Busy, ar_Busy =
13 Error==Var_Err, Var_Ermrr=
14 ErrorlD==Var ErrlD}; Var EmrlD =10
7114 UDP_SEND (Send data via udp protocol)
7.1.141 Function

The UDP_SEND instruction transfers the requested number of bytes (DatalLen) from the requested buffer
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location (DataAddr) to the device specified by IP address (IPaddr1-IPaddr4) and port (RemPort). This
instruction is only used for the UDP protocol and connections created via UDP_CONNECT.

UDP_SEND1
UDP_SEND
—EN ENO—
—EN_R Done —
—ConnectlD Busy—
—Datalen Error—
—DataAddr ErrorlID—
—IPaddr1
—IPaddr2
—IPaddr3
—l|Paddr4
—RemotePort

UDP_SEND Functional Block

7.1.14.2 Parameter

Parameter |Statement|Data Type |Description :2:::_: g:fv:;:;?:

EN Input BOOL Enable input

ENO Output BOOL Enable output

EN_R Input BOOL Rising edge: The CPU starts sending operation. FALSE [FALSE
The connection ID (ConnectlD) is the number of the

ConnectID (Input BYTE connection used by this send operation (defined by 0 FALSE
UDP_CONNECT during the connection process)

DataLen |Input WORD Sent data length, (1~32*1024) Byte 0 FALSE

DataAddr |Input ?((glgll_llgER (?:tt:Addr is a pointer to the storage location of the sent 0 FALSE

IPaddr1 Input BYTE IP address digit 1 0 FALSE

IPaddr2 Input BYTE IP address digit 2 0 FALSE

IPaddr3 Input BYTE IP address digit 3 0 FALSE

IPaddr4 Input BYTE IP address digit 4 0 FALSE
Port number on the remote device. The range of remote

RemotePort|Input WORD port numbers is 1 to 49151. For passive connections, zero (0 FALSE
is used

Done Output BOOL When the send operation is completed without errors, the FALSE |FALSE
instruction sets the Done output

Busy Output BOOL When the send operation is in progress, the instruction FALSE |FALSE
sets the Busy output

Error Output BOOL When the sgnding gperation is completed but an error FALSE |FALSE
occurs, the instruction sets the Error output
If the instruction sets the Error output, the ErrorID output
will display the error code. If the instruction sets the Busy

ErrorlD Output WORD or Done output, ErrorlD is zero (no error). For details, see |0 FALSE
the Error codes of Ethernet free protocol communication
instructions.

When the following conditions are met, the UDP_SEND instruction initiates the operation of sending a
specified number of bytes:
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B The instruction is called by setting the EN_R input to TRUE.

B The connection is not currently being used for another send operation.

B The EN_R input is level-triggered. It is recommended to use a rising-edge trigger for the EN_R input
so that the instruction does not initiate unintended send operations. When UDP_SEND is busy, the
program ignores the EN_R input. The Done, Busy, and Error outputs, as well as the ErrorID output byte,
show the status of each call to UDP_SEND.

B Once the send operation is complete, the instruction shows the Done or Error status for one call to
UDP_SEND. Afterward, UDP_SEND responds with an error code, indicating that there is no pending
operation (if called with EN_R set to FALSE). If EN_R is set to TRUE, the program starts another send
operation. The relationship between the input and output parameters is described below.

EN_Ris set to TRUE to start the message send operation. Busy is set to TRUE.
Message send operation is complete. Done is set, and Busy is cleared.
EN_Ris FALSE, but no message send operation is in progress.

EN_Ris set to TRUE again, so another message send operation begins. Busy is set to TRUE.

Message send operation is complete. Done is set, and Busy is cleared within one scan cycle.

7.1.14.3 Example

When EN_R is set, the data at the address pointed to by DataAddr is sent according to the set sending
length

235



E%«ﬂd

No. “ariable Name | Address ariable Description ariable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0o UDP_SEND UDP_SEND FALSE Not Public |—
0002 |EN_R BOOL TRUE FALSE Not Public [
0003 War_ID1 BYTE 3 FALSE Not Public |—
0004 ar_done BOOL TRUE FALSE Mot Public |—
0005 Var_busy BOOL FALSE FALSE Not Public |—
0005 War_err BOOL FALSE FALSE Not Public |—
ooor Var_IDZ2 WORD i} FALSE Not Public |—
0008 “ar_Datalen WORD 10 FALSE Mot Public |—
ooog Var_DataAddr POINTER TO BYTE 1022226454 FALSE Not Public |—
o010 War_RemotePort WORD i} FALSE Not Public E_

UDP_SEND1
UDP_SEND
EN ENO
ENGEGVEE—EN_R oLy Var_done =TRUE |
Var_ID1=3 I—ConnectID Busy—\Var_busy=FALSE
|Var_DataLen=10 Datalen Error—Nar_err=FALSE |
Var_DataAddr=1022226464 |—DataAddr ErrorlID—\Var_ID2=0
192 }IPaddr1
168 |—IPaddr2
0 |[IPaddr3
130 }IPaddr4
Var_RemotePort=0 |—RemotePort
1 UDP_SEND1( UDP_SEND1
2 EN_R:=ENR, EN_R =
3  ConnectlD := Var_ID1, Var_ID1 =23
4 DatalLen := Var_Datalen, Var_DatalLen = 10
5 DataAddr := Var_DataAddr, Var_DataAddr = 1022226464
6 [Paddr1:=192,
{ |Paddr2 := 168,
8 IPaddr3 := 0,
8 [Paddrd := 130,
10 RemotePort := Var_RemotePort, Var_RemotePort = 0
11 Done=>Var_done, Var_done =
12 Busy==Var_busy, Var_busy =
13 Error=>Var_err, Var_err =
14 ErrorlD=>Var_ID2); Var_ID2 =0
7.1.15 UDP_RECV (Receive data via udp protocol)
7.1.15.1 Function
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The UDP_RECYV instruction retrieves data over an existing connection. This instruction is only used for the
UDP protocol and connections created via UDP_CONNECT.

UDP_RECV1
UDP_RECV
—EN ENO|—
—IN Done—
—ConnectlD Busy —
—MaxLen Error—
—DataAddr ErrorlD—
RcvdlLen —
SentlPaddr1 —
SentlPaddr2 —
SentlPaddr3 —
SentlPaddrd —
SentPort|—

UDP_RECYV Functional Block

7.1.15.2 Parameter

Parameter [Statement ?;;2 Description {?a'::ja; g:}';;:;?&l

EN Input BOOL Enable input

ENO Output BOOL Enable output

IN Input BOOL High level enable FALSE |[FALSE
The CPU uses the connection ID (ConnectID) for this receive

ConnectID |Input BYTE operation (defined during the UDP_CONNECT connection |0 FALSE
process)

MaxLen is the maximum number of bytes to be received (for

MaxLen Input WORD example, the size of the buffer in DataPtr (1~32%1024)Byte) FALSE
POINTE
DataAddr |Input RTO DataAddr is a pointer to the storage location of the Rx data |0 FALSE
BYTE
Done Output BOOL When the Rx operation is completed without errors, the FALSE |FALSE
instruction sets the Done output
Busy Output BOOL \When the Rx operation is in progress, the instruction sets the FALSE IFALSE
Busy output
Error Output BOOL Whgn the receive operation is completed but an error occurs, FALSE IFALSE
the instruction sets the Error output
If the instruction sets the Error output, the ErrorlD output will
display the error code. If the instruction sets the Busy or
ErrorlD Output WORD  [Done output, ErrorID is zero (no error). For details, see the |0 FALSE
Error codes of Ethernet free protocol communication
instructions

RcvdLen is the actual number of bytes received. RcvdLen is
valid only when the instruction sets the Done or Error output.
If the instruction sets the Done output, the instruction

RcvdLen Output WORD X . . . FALSE
receives the entire message. If the instruction sets the Error
output, the message exceeds the buffer size (MaxLen) and is
truncated
SentlPaddr1Output  |BYTE  |Four octets of the IP address of the remote device sending [0 FALSE
SentlPaddr2(Output BYTE messages. SentlPaddr1 is the most significant byte of the IP [0 FALSE
SentIPaddr3[Output BYTE address, and SentlPaddr4 is the least significant byte of the [ FALSE
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SentlPaddr4|{Output BYTE IP address. 0 FALSE
SentPort  |Output WORD  [Port number of the remote device sending messages 0 FALSE

The UDP_RECYV instruction has only an EN (Enable) input. The UDP_RECYV instruction is active-high.
After the first execution of the UDP_RECYV instruction, the status outputs indicate that the instruction is
busy. Subsequent calls to UDP_RECV will show a busy status until the CPU receives data through the
specified connection.

Once the CPU receives a message through the specified connection, the next execution of the
UDP_RECYV instruction will perform the following tasks:

B Copy the message data to the program's data area (DataAddr).-Set the returned RcvdLen to the
number of bytes received.

B Set the SentlPaddr1 to SentlPaddr4 addresses to the address of the remote device that sent the
message.

B Set the remote port number (SentPort) to the port of the remote device.

B Set the Done output, clear the Busy and Error outputs, and set the ErrorlD output byte value to zero.

7.1.15.3 Example

When IN is on, the data will be received according to the set Rx data length, and the received data will be
placed in the address pointed to by DataAddr.
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No. Variable Name | Address ariable Description Variable Type Online Walue Power Fail Safeguard NetWork Public | Enable constant
0001 UDP_RECW1 UDP_RECVY FALSE Not Public ’_
o002 N BOOL TRUE FALSE Not Public |—
0003 Var_ID1 BYTE 5 FALSE Not Public ’_
o004 Var_MaxLen WORD 15 FALSE Not Public ’_
0005 Var_DataAddr POINTER TO BYTE 1022225454 FALSE Not Public ’_
0005 Var_done BOOL TRUE FALSE Not Public ’_
o007 Var_busy BOOL FALSE FALSE Not Public ’_
ooos Var_err BOOL FALSE FALSE Not Public ’_
ooo0g Var_ID2 WORD 0 FALSE Not Public ’_
o010 Var_RcwvdLen WORD 15 FALSE Not Public ’_
0011 Var_IP1 BYTE 8 FALSE Not Public ’_
o012 Var_IP2 BYTE [ FALSE Not Public ’_
0013 Var_IP3 BYTE 5 FALSE Not Public ’_
0014 Var_IP4 BYTE 3 FALSE Not Public ’_
0015 Var_SentPort WORD 100 FALSE Not Public ’_

UDP_RECV1
UDP_RECV
EN ENO
| IN=TRUE _ggill sRLT py Var_done =TRUE |
Var_ID1=5 }—ConnectID Busy—Var_busy=FALSE
Var_MaxLen=15 —MaxLen Error—Var_err=FALSE |
Var_DataAddr=1022226464 |—DataAddr ErrorlD—Var_ID2=0 |
RcvdLen—Var_RcvdLen=15 |
SentlPaddr1—Vvar_IP1=8
SentlPaddr2—\Var_IP2=6
SentlPaddr3|—Vvar_IP3=5
SentlPaddr4—\Var_IP4=3

SentPort

Var_SentPort=100 |
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1 UDP_RECV1( UDP_RECV1
2 IN:=IN, IN = IGVE
3 ConnectlD := Var_ID1, Var_ID1 =5
4 MaxLen := Var_MaxLen, Var_MaxLen = 15
5 DataAddr := Var_DataAddr, Var_DataAddr = 1022226464
6 Done=>Var_done, Var_done = IS
7 Busy=>Var_busy, Var_busy = [gi{E]=
8 Error=>Var_err, Var_err = [gi\ls]=
9 ErrorlD=>Var_ID2, Var_ID2 =10
10 RecvdLen=>Var_RcvdLen, Var_RcvdLen = 15
11 SentlPaddr1=>Var_IP1, Var_IP1=8
12  SentlPaddr2=>Var_IP2, Var_IP2=6
13 SentlPaddr3=>Var_IP3, Var_IP3 =5
14 SentlPaddrd=>Var_IP4, Var_IP4 =3
15 SentPort=>Var_SentPort); Var_SentPort = 100
7.1.16 ETH_DISCONNECT (Closing Ethernet
Communication Connection)
7.1.16.1 Function

The ETH_DISCONNECT instruction is used to terminate existing communication connections.

ETH_DISCONNECT1

—EN
—EN_R

ETH_DISCONNECT

—ConnectlD

ENO|—
Done|—
Busy|—
Errort—

ErrorID|—

ETH_DISCONNECT Functional Block

7.1.16.2 Parameter

Data _—n Initial (Power Fail
Parameter|Statement Type Description Value [Safeguard
EN Input BOOL |Enable input
ENO Output BOOL |Enable output
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EN_R Input/OutputBOOL |Rising edge trigger closing connection FALSE |FALSE
The CPU uses the connection ID (ConnectID) to identify the

ConnectlD |Input BYTE |connection to be terminated (defined during the connection 0 FALSE
process)

Done Output BOOL Whgn the Q|sconnect|on operation is completed without errors, FALSE IFALSE
the instruction sets the Done output

Busy Output BOOL When the disconnection operation is in progress, the FALSE IFALSE
instruction sets the Busy output

Error Output BOOL When the d!sconngctlon operation is completed but an error FALSE |FALSE
occurs, the instruction sets the Error output
If the instruction sets the Error output, the ErrorlD output will
display the error code. If the instruction sets the Busy or Done

ErrorlD Output WORD output, ErrorID is zero (no error). For details, see the Error FALSE
codes of Ethernet free protocol communication instructions

7.1.16.3 Example

When EN_R is set, the Ethernet communication link is closed.
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No. Variable Name | Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0o ETH_DISCONNECT1 ETH_DISCONNECT FALSE Mot Public |—
ooz EN_R BOOL TRUE FALSE Mot Public |—
0oo3 ar_ID1 BYTE 10 FALSE Mot Public |—
ooo4 ar_done BOOL TRUE FALSE Mot Public |—
0oos Var_busy BOOL FALSE FALSE Mot Public |—
ooos Var_err BOOL FALSE FALSE Mot Public |—
ooo7 Var_ID2 WORD o FALSE Mot Public |—

ETH_DISCONNECT1
ETH_DISCONNECT

EN ENO

ENELEEE-EN_R Bl Var_done =TRUE
Var_ID1=100 i—CDnnectID Busy—Var_busy=FALSE

Error—\Var_err=FALSE |
ErrorlD—Var_ID2=0 |

ETH_DISCONNECT1( ETH_DISCONNECT1
EN_R:=EN_R, EN_R=

ConnectlD :=Var_ID1, Var_ID1 =100

Done==Var_done, Var_done =
Busy=>Var_busy, Var_busy
Error=>Var_err, Var_err =
ErrorlD==Var_|D2); Var_ID2=0

sl Dk Wk =

7.1.16.4 Common parameters of Ethernet free protocol library
instructions

Common Description

Parameters p

This input is used to initiate an operation, and it is triggered by level. The EN_R input shall be
EN_R connected to the library instruction via a rising edge instruction so that the operation is initiated
only once. When the instruction is Busy, the program will ignore the EN_R input.

The Active input is used to specify whether the connection instruction creates an active client
connection (Active=TRUE) or a passive server connection (Active=FALSE). In an active
connection, the local CPU initiates communication with the remote device. In a passive
connection, the local CPU waits for the remote device to start communication.

Active

\When the operation is completed without errors, the OUC instruction sets the Done output. If the
Done instruction sets the Done output, the Busy, Error, and ErrorID outputs are zero. Other outputs (e.g.
number of bytes received) are valid only when the Done output is set.

The Busy output indicates that an operation is in progress. When an operation is initiated by
Busy setting EN_R to TRUE, the OUC instruction sets the Busy output. For all subsequent calls to the
instruction, the Busy output remains set until the operation is completed.

The Error output indicates that the operation is completed with errors. If the OUC instruction sets

Error the Error output, the Done and Busy outputs will be set to FALSE. If the instruction sets the Error
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output, the ErrorlD output will display the error cause. If the Error output is set, all other outputs are
invalid.

ConnectlD

The ConnectID number is the identifier of the connection. When a connection is created via
TCP_CONNECT, ConnectID is created which can be chosen to be any value in the range 1 to 5.
Each connection must have a unique ConnectID. The program uses ConnectID to specify the
connection required for subsequent send, receive, and disconnect operations.

These are four octets of the remote device's IP address. IPaddr1 is the most significant byte of the
IP address, and IPaddr4 is the least significant byte of the IP address. For example, for the IP
address 192.168.2.15, the following values are set:

IPaddr1=192

IPaddr2=168

IPaddr3=2

IPaddr4=15

IPaddr1~IPaddr4 [The IP address cannot be the following values:

0.0.0.0 (for active connections)

Any broadcast IP address (for example, 255.255.255.255)

Any multicast address

IP address of local CPU

The IP address 0.0.0.0 can be used for passive connections. By selecting the IP address 0.0.0.0,
the CPU accepts connections from any remote IP address. If a non-zero IP address is selected for
a passive connection, the CPU will only accept connections from the specified address.

Port number on the remote device. Port numbers can be used for TCP and UDP protocols, thus
routing messages within the device. The rules for remote port numbers are as follows:

RemotePort \Valid port number range: 1 to 49151

The recommended port number range is 2000 to 49151.
For passive connections, the CPU ignores the remote port number (it can be set to zero).

It is the port number on the local CPU. Port numbers can be used for TCP and UDP protocols,
thus routing messages within the device. For all passive connections, the local port number must
be unique. The rules for local port numbers are as follows:

\Valid port number range: 1 to 49151

LocalPort Port numbers 20, 21, 25, 80, 102, 135, 161, 162, 443, 1200, and 34962 to 34964 cannot be used.
These ports are used for specific purposes.
The recommended port number range is 2000 to 49151.
For passive connections, the local port number must be unique (not duplicated).

7.1.16.5 Error Codes of Ethernet Free Protocol Communication

Instructions

E;:’o; Error Message Description

0 No error

1 \Wrong input ConnectID

2 Invalid input IP address

3 Invalid input remote port number

4 The input local port number is invalid

5 The input parameters changed while trying to connect using the TCP_CONNECT instruction

6 The input information for this active connection is duplicated with other connection information while trying to

use the TCP_CONNECT instruction to create an active connection
7 Trying to use the TCP_CONNECT instruction to create a passive connection, but the input information for
this connection is duplicated with other connection information

8 Connection closed

9 Non-TCP type connection

10 Failed to establish connection

11 The connection object refused the connection

12 Received a connection request from a non-configured IP address
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13 Ethernet protocol link is not configured with the Ethernet free protocol function

14 Incorrect data length or address information while sending or receiving data using the TCP or UDP free
protocol

15 TCP_SEND data sending failed

16 TCP_RECV data receiving failed

17 Non-UDP type connection

18 ETH_DISCONNECT instruction is being used to close the closed link

19 UDP_CONNECT connection input information is duplicated with other connection information

20 Trying to connect using the UDP_CONNECT instruction, but the input parameters changed

21 An error occurred during TCP_CONNECT setting socket options

22 TCP_CONNECT port binding process failed

23 TCP_CONNECT link listening process failed

24 An error occurred during UDP_CONNECT setting socket options

25 UDP_CONNECT port binding process failed

26 Multiple tasks are performing the same connection operation at the same time

7117 MbSetComFrameEndDelay (Set Serial Port
Modbus Frame End Delay Time)

71171 Function

The MbSetComFrameEndDelay function block is used to set the Modbus RTU frame end delay time for
the LX master control COM port during Modbus RTU communication. When not configured, the master
control COM port strictly adheres to the standard 3.5-character interval time during Modbus RTU
communication. That is, when the interval between received message characters exceeds 3.5 characters,
the message is considered ended. When communicating with third-party non-standard devices, if the
other party does not strictly comply with the 3.5-character timing and the interval between characters in a
message frame exceeds 3.5 characters, it may be treated as two separate message frames, leading to
errors.

To ensure compatibility with third-party devices, an additional delay time is introduced on top of the
standard 3.5-character interval. This helps distinguish between different message frames and ensures that
a complete Modbus RTU data frame can be received and processed correctly.

MbSetComFrameEndDelay1

MbSetComFrameEndDelay
—EN ENO—
—EN_R Q—
—DelayTime

MbSetComFrameEndDelay Functional Block
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e The function block is applicable to the LX-CU500, LX-CU510, and LX-CU430 master controllers. It
only needs to be configured once after powering on. The LX-CU501 and LX-CU511 do not have a COM
port, so the settings are invalid for these models.

e The function block is specifically used when the master controller's COM port is operating as a
Modbus RTU master or slave for Modbus communication. It does not affect the COM port when it is used
for free communication.

7.1.17.2 Parameter
Parameter{Statement|Data Type|Description Initial Value
EN_R Input BOOL Enabled on rising edge FALSE
DelayTime |Input BYTE Delay time to set (ms) 0
Q Output BOOL Set success flag with TRUE success|FALSE
7.1.17.3 Example
No. Variable Name | Address | Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 MbSetComFrameEndDelay1 MBSETCOMFRAMEENDDELAY FALSE Not Public
o002 Var_EN BOOL TRUE FALSE Not Public |—
0003 Var_DOT BYTE 10 FALSE Not Public |—
o004 Var_Q BOOL TRUE FALSE Not Public E-
MbSetComFrameEndDelay1
MbSetComFrameEndDelay
EN ENO

Var EN=TRUE gRI=VI= oI5 Var Q=TRUE |
Var DT=10 DelayTime

1 MbSetComFrameEndDelay1( MbSetComFrameEndDelay1
2 EN_R:=Var_EN, Var_EN =

3 DelayTime := Var_DT, Var DT =10

4 Q=>Var_Q), Var_Q =

7.1.18 MbMappingConfig (Set/Get Modbus Slave
Mapping Offset)

7.1.18.1 Version

B AutoThink software version: V3.2.3 SP3 and above.

B Controller firmware version is as follows:

Controller ModeI|Firmware Version
LX-CU430 |LX-CU430_V1 .2.0 and above.
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LX-CU433 LX-CU433_V1.0.0 and above.

LX-CU500 LX-CU500_V1.4.0 and above.

LX-CU501 LX-CU501_V1.2.0 and above.

LX-CU510 LX-CU510_V1.1.0 and above.

LX-CU511 LX-CU511_V1.1.0 and above.
7.1.18.2 Function

When the controller acts as a slave station for Modbus communication, the Modbus address of the
controller needs to be filled in on the master station side for data reading and writing. Therefore, it is
necessary to know the mapping relationship between the Modbus address and the memory address of the
controller. By default, the Modbus address mapping offset of the M area in the controller is 3000.

When Offsetln is 0, function codes 02 and 04 can only access the | area; function codes 01, 05, and 15
can only access the Q area; function codes 03, 06, 16, and 23 can only access the M area, and the M
area only supports word access, not bit access.

When Offsetln is non-zero, for function codes 01, 05, 15, 03, 06, 16, and 23, if the address offset is
greater than this parameter value, the M area is accessed; otherwise, the Q area is accessed. For function
codes 02 and 04, if the address offset is greater than this parameter value, the M area is accessed;
otherwise, the | area is accessed.

Through this function block, the address mapping relationship of Modbus TCP and Modbus RTU in the
controller can be set or obtained. After modification, Modbus TCP and Modbus RTU take effect
simultaneously; separate settings are not supported.

MbMappingConfig
—EN_R Done—
—Mode Busy—
—{Offsetin Error—

ErrorDi—
OffsetOut—

MbMappingConfig function block

7.1.18.3 Precautions

In setting mode, after the function block is configured successfully, a power cycle or a key switch restart of
the controller is required for the changes to take effect.

The set mapping offset address returns to the default value only when the controller is restored to factory
settings.

7.1.18.4 Parameters

Parameter|Declaration LA Description LEE
Type Value

EN_R INPUT BOOL |Function block enable, rising edge triggers. FALSE
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Operating mode:
Mode INPUT BOOL |FALSE: Get. In this mode, input parameter Offsetln can be empty. FALSE
TRUE: Set. In this mode, output parameter OffsetOut can be ignored.
In setting mode, the Modbus mapping offset address to be modified shall
Offsetin  [INPUT WORD be in the range of 0 to 65535, default 3000, and must be a multiple of 8.
Done OUTPUT [BOOL |[Set or get successful. FALSE
Busy OUTPUT |BOOL [Set or get in progress. FALSE
Error OUTPUT [BOOL |[Set or get error. FALSE
Error codes:
0: No error
ErroriD OUTPUT |IWORD 1 Offset error — mugt be a multiple of 8 0
2: Failed to create write request
3: Write aborted abnormally
4: Write returned failure
OffsetOut |OUTPUT  IWORD When the operating mode is Get, this is the obtained Modbus mapping 0
offset address.
7.1.18.5 Example

This example changes the Modbus mapping offset address of the controller from the default value of 3000

to 4000. The detailed operations are as follows.

1. Variable Definition

1k

2. LD Configuration Example

No. Variable Name | Address Variable Description ariable Type | Initial Value Power Fail Safequard NetWork Public Enable constant
oot MbMappingConfig1 MBMAPPINGCONFIG ﬂ FALSE ﬂ Mot Public ﬂ [
o002 MappingConfig_EN BOOL ﬂ FALSE ﬂ FALSE ﬂ Not Public ﬂ [
0003 MappingConfig_Mode BOOL ﬂ FALSE j FALSE ﬂ Not Public ﬂ |—
0004 MappingConfig_Done BOOL j FALSE j FALSE j Not Public j |—
0005 MappingConfig_Busy BOOL ﬂ FALSE j FALSE ﬂ Mot Public ﬂ |—
0008 MappingConfig_Err BOOL ﬂ FALSE j FALSE ﬂ Nt Public ﬂ |—
ooo7 MappingConfig_ErriD WORD ﬂ o FALSE ﬂ Not Public ﬂ |—
ooos MappingCon fig_O ffzetOut WORD ﬂ 1] FALSE ﬂ Not Public ﬂ |—

0oo

MoMappingConfigl
fMbMappingConfig

EM EMO
[MappingConfig_EN}—EN_R Donel—MappingConfig_Done|
[MappingConfig_Mode|—Mode Busyl—{MappingConfig_Busy|

4000 I—Oﬁsetln Error—MappingCanfig_Err

ErrariD —ru1appingCnnﬂg_ErrID|
Gﬁset@ut—ru1appingCunﬂg_GﬁsetnUT|

3. ST Configuration Example

MbMappingConfig1(

EN_R := MappingConfig_EN,

Mode := MappingConfig_Mode,
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Offsetln := 4000,

Done=>MappingConfig_Done,
Busy=>MappingConfig_Busy,
Error=>MappingConfig_Err,
ErrorID=>MappingConfig_ErrID,
OffsetOut=>MappingConfig_OffsetOut);
4. Taking the LD program as an example, get and set the Modbus slave mapping offset.

(1) After the controller is successfully connected and the project is online, set Mode to FALSE (Get
mode), enable the MbMappingConfig function block, and the Done output becomes TRUE (get
successful). At this time, the Modbus slave mapping offset OffsetOut is 3000.

MbMappingConfig1
MbMappingConfig
EN ENO
MappingConfig EN=TRUE gml=VI} e MappingConfig_Done=TRUE
MappingConfig Mode=FALSE Mode Busyr—MappingConfig_Busy=FALSE

4000 Offsetin Error—MappingConfig Err=FALSE |
ErrorlD—MappingCaonfig ErdD=0 |
OffsetOut—{MappingConfig OffsetOut=3000 |

(2) Set Mode to TRUE (Set mode), change the Modbus mapping offset address Offsetin to 4000,
enable the MbMappingConfig function block again, and the Done output becomes TRUE (set
successful).

MbMappingConfig1
MbMappingConfig
EM ENO
[MappingConfig EN-TRUE BRSNS eI |, .. 50onig_ Done=TRUE _
| MappingConfig_Mode=TRUE glflW[3 Busyr—MappingConfig_Busy=FALSE

Dﬁaetln Error—MappingConfig Err=FALSE |

ErrorlD— MappingConfig ErrlD=0 |
OffsetOut—{MappingConfig OffsetOut=0 |

(3) Power cycle the controller. Set the Mode of the MbMappingConfig function block to FALSE (Get
mode) and enable it. Obtain the modified Modbus mapping offset address Offsetin value, which
is 4000.
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MbMappingConfig

MbMappingConfig

EM EMNO

MappingConfig EN=TRUE EN R Done
MappingConfig Mode=FALSE FMaode Busy

7.1.19

7.1.19.1

Function

MappingConfig_Done=TRUE
—MappingConfig Busy=FALSE

—MappingConfig Err=FALSE |
— MappingConfig ErriD=0 |

4000 I—fosetln Error
ErrarlD
OffsetOut

—{MappingConfig OffsetOut=4000 |

LXComModbusRTUMaster (MODBUS Master)

This functional block realizes the MODBUS RTU master station function together with the LX-CM series

serial port communication module.

This function can also be implemented via LXComMBMaster (MODBUS Master with packet capture).
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LXComModbusRTUMaster
—EN ENO—
—EN_R Q—
—InOffset Error—
—OutOffset RecvDataBytes—

—CycleBytesNum
—{TBL

—BuffSize
—SlaveAddr
—FunctionCode
—RegAddr
—Quantity

—TimeOut

LXComModbusRTUMaster Functional Block

Channel parameter configuration:

B |n addition to the channel parameter information, attention shall also be paid to the process parameters
in the hardware configuration and the channel address in the EtherCAT IO mapping. For details, see
the description of functional block parameters.
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HollySys

EtherCAT Slave Station Configuration | Process Parameter | Init Commands Channel Parameter Information | EtherCAT 10 Mapping | Information I
— Channel basic parameters

Channel Number

Channel Hame

Channel Description

1

channel Setting

0xE000:00

CH1 Config Data

2

channel2Setting

0xE010:00

CHZ Config Data

| channel Setting

7.1.19.2

Parameter

Number Parameter name Parameter value Data Type Default value Maximum Minimum

1 Channel State Enable & USINT Enable
2 Baudrate 9500 Baud N USINT 9500 Baud
3 Databits 8 N USINT 8
4 Parity NONE 7 USINT NONE

5 Stopbits 1 LI USINT 1

6 Communication type RS232 &7 USINT RS232

T SendContinuous State Enable 7 USINT Enable

8 Frame Interval USINT 0 255 0

EN_R

Input

BOOL

Enabled, valid
on rising edge

Each time an instruction action is executed,
EN_R shall be set from FALSE to TRUE.
When it is checked that Q changes from
FALSE to TRUE, it means that the execution
of this action is completed, and EN_R can be
set to FALSE.

FALSE

FALSE

InOffset

Input

DWORD

Area | offset
address of
periodic input
data

INOFFSET depends on the channel address
in the EtherCAT 10 mapping page in the
hardware configuration. The channel address
corresponding to the first status is the
INOFFSET of the first channel, and the
channel address corresponding to the second
status is the INOFFSET of the second

channel.

(=}

FALSE
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Area Q offset

OUTOFFSET depends on the channel
address in the EtherCAT 10 mapping page in
the hardware configuration. The channel

address of  |address corresponding to the first ctrl is the
OutOffset fInput DWORD periodic OUTOFFSET of the first channel, and the 0 FALSE
output data  [channel address corresponding to the second
ctrl is the OUTOFFSET of the second
channel.
For CYCLEBYTESNUM, the enumeration
variable of type
LXCYCLECOMBYTESNUM_E shall be filled
in, and the value depends on the process
parameters in the hardware configuration. On
the left side of the process parameter page,
16#1A00/16#1A01/16#1A02 respectively
correspond to the data of 20/40/80 bytes input
per cycle in channel 1, and
16#1A03/16#1A04/16#1A05 respectively LXCve
LXCYCL Data size correspond to the data of 20/40/80 bytes inpUtIeCo);n
CycleByt | : per cycle in channel 2. On the right side,
nput ECOMBY [transmitted . Bytes [FALSE
esNum TESNUM_E [periodically 16#1600/16#1601/16#1602 respectively Num
- correspond to the data of 20/40/80 bytes bo
output per cycle in channel 1, and
16#1603/16#1604/16#1605 respectively
correspond to the data of 20/40/80 bytes
output per cycle in channel 2. When checked,
the input and output of each channel must be
consistent. For example, if 40 is selected for
the input of channel 1, 40 must also be
selected for the output, and if 20 is selected
for the input of channel 2, 20 must also be
selected for the output.
It is the first byte address of area M for data
First byte storage, such as 200, which means that the
address of  |storage address is a space starting
TBL Input DWORD the master  [from %MW200. If it is a read-type instruction, |0 FALSE
station to the data value read back is stored in this data
store data area. If it is a write type instruction, the data
value to be written is stored in this data area
Byte size of
BuffSize  [Input DWORD tthrggtsl Byte size of thg data memory to store data by 0 FALSE
: the master station
stored in the
master station
Slave station |[The address of MODBUS slave station is
SlaveAddr Input BYTE address 1~247, and 0 is the broadcast address. 0 FALSE
Function Instruction MODBUS instruction number, supporting
Code Input BYTE number instructions 01, 02, 03, 04, 05, 06, 15, and 16 0 FALSE
RegAddr |Input  |WORD aRjgr'ZtS"'Sr start |\ |0DBUS register start address 0 FALSE
Quantity |Input  [WORD  |[NUmberof i\ rber of MODBUS registers 0 FALSE
registers
Starting from the time when EN_R is enabled,
Slave station |if the correct slave station response frame is
TimeOut (Input DWORD response not received within the specified time, the 0 FALSE
timeout (ms) [receiving process will be aborted. Q is set to
1, and Error prompt times out.
Q Output  |BOOL Completion  1: Completed FALSE |FALSE
flag 0: Not completed
Error Output BYTE Error 0: No error 0 FALSE
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2: Timeout

4: This module does not support function
codes

10: Respond to unrequested responses

16: Incorrect slave station address

33: TBL or BuffSize out of range

34: BuffSize input 0

35: Timeout input 0

64: The slave station returns an invalid
instruction

65: The slave station returns an invalid data
address

66: The slave station returns an invalid data
value

67: The slave station returns a slave station
device fault

68: The slave station returns other error
diagnosis

129: InOffset out of range

130: OutOffset out of range

131: CycleBytesNum is illegal

132: Error occurred in data acquisition

Number of

RecvDa Output WORD data bytes Number of Qata bytes actually read by the 0 FALSE
taBytes read operation

read
7.1.19.3 Example

Using the first serial port module channel 2 as the configuration method of the MODBUS RTU master
station, it reads the 10 analog output registers at the first address 3000 to 3009 of the No. 2 slave station
register through the No. 3 instruction. Store them in the %MW200 address of the master station PLC. The
communication parameters are baud rate 9600, 8 data bits, 1 stop bit, and no parity. The bus transmits 20
bytes of data per cycle.

B Setting channel parameters of master station

(1) Double-click to open the first serial port module, and check 16#1A03 and 16#1603 on the process
parameter page.
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HollySys
& & e [mecEns ]
&, Task Configuration EtherCAT Slave Station Configuraf Process Parameter | init Commands | Channel Parameter Information | EtherGAT 10 Happing | Information A
B TASKI(Task2) — Select inpu P
4 Hain(PRS) /
2 Program Block [ Name / [Type [nde: ~ [Hame Type Index ~

4l Wain(PRG) Data i usiT 16450 Data 0ut 73 usnT 1647000:48

-l HotionMain (PRG) fan 7o usiT 16#50 Data Qut 74 usnT 1647000:4C
£ Function Block

3 runcion Dataln 71 st 18450 Data 0ut 75 usnT 1647000:4D
£ Hardware Configuraton Data 72 st 16450 Data Out 76 usnT 168700042
B[ Lx-cusoox-cusooy Datain 73 UsINT 16460 Data Out 77 USINT 16#7000:4F

EtherNiet] (ETHERNET)

e ErHERNET) Datain 74 usinT 16#50 Data Qut 78 usnT 164700050
COM_1(COM) Dataln 75 usinT 16#50 | vatacutre usnT 1B£7000:51

- [ EtherCAT Master Datan 76 st [CEa 1641603 Channel20utput l
= 1 Datan 77 usnT 1 unT 18£7010:01
B DataIn 78 u 16450 Data Out 0 usnT 1657010:02
B clobal Variable t USINT 16#6( Data Out 1 USINT 1647010:03
% rstoraom 1641403 Channe 2input Data Out 2 usnT 1647010:04

- Group |

Tabe unt 16450 Data Out 3 usnT 16£7010:05
- TaskDisgGroup Dsts in 0 usiT 1685 Data Out ¢ usnT 164701006
Data Type Datan 1 usT et Deta Out s uswT 1es701007

“1¢ DPSlaveStaDiagStructType{LE]

3 £ Identiy_Data[LB] Datain2 usiT 16#50 Data Qut 6 usnT 16£7010:08
EméisParalD]LB] Dataln3 st 18450 Data Out 7 usnT 1647010:00
EmAxisTypelLE] Datain 4 usnT 16450 Data Out 8 usnT 1847010:08
EmCmATypelLB]

St oDELEY Datain s usiT 16450 Data Out 8 usnT 1647010:08

18 phiolL] Datain6 usinT 16#50 Data Out 10 usnT 16#7010:06
LXCycleComByteshum_elLE] Datain7 USINT 16450 Data Out 11 USNT 16#7010:00

“i¢ LXtodbusComBu_{ILE]

o (XSeratiomout tLB] Datain 8 st 16450 Data Out 12 usnT 1647010:08

©8 SFCActionStrucTypelL B] Datain g usnT 16450 Data Out 13 usnT 1647010:0F

1§ SFCStepStructTypelLE] Data i 10 usiT 16450 Data Out 14 usnT 1647010:10

B oLt osa 1 usir ot ots Out 15 usir o010
42 niemupt Confguraton Datan 12 st 18450 Data Out 16 usnT 1847010:12
1 Onine Trace Datan 12 USINT 16#5(0 Data Out 17 USNT 1647010:13.
Datain 14 usiT 16450 Data Out 18 usnT 184701014
Datain 15 usinT 16#50 Data Qut 19 usnT 164701015

Data n 16 USINT [ = 1641604 Channel20utput h

> < >
v
< >

(2) Click to enter channel parameter information, and click channel2Setting to enter channel 2
parameter configuration. The configuration results are shown in the figure below.

Number Parameter name Parameter value | Data Type Default value | Maximum Minimum
1 Channel State Enable j USINT Enable _
2z Baudrate 5500 Baud LI USINT 5600 Baud
3 Databits ] LI USINT 8
4 Parity NONE j USINT NONE
5 Stopbits 1 LI USINT 1
6 Communication type RS485 LI USINT RS485
T SendContinuous State Enable LI USINT Enable
8 Frame Interval 0 USINT o 255 o

(3) Find the second status channel address in the EtherCAT 10 mapping, which is 22, and the second
ctrl channel address, which is also 22.
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EtherCAT Slave Station Configuration | Process Parameter Ithommands} Channel Parameter Information  EtherCAT IO Mapping Ilnfarmation

Channel Number Channel Name GroupName | Channel Type Bytes | Channel Address Channel Description

1 E6_IN_1 UINT 2 %W0 status.

2 E6_IN_2 USINT 1 %IB2 Data in 0

3 E6_IN_3 USINT 1 %IB3 Dataln 1

4 E6_IN_4 USINT 1 %IB4 Data In 2

5 E6_IN_S USINT 1 %IBS Data In 3

3 E6_IN_8 USINT 1 %IBE Dataln 4

7 E6_IN_T USINT 1 %IBT Dataln 5

8 E6_IN_8 USINT 1 %IB8 Data In 6

9 E6_IN_9 USINT 1 %IB9 Datain 7

10 E6_IN_10 USINT 1 %810 Dataln &

11 E6_IN_11 USINT 1 %IB11 Datain &

12 E6_IN_12 USINT 1 %IB12 Data In 10

13 E6_IN_13 USINT 1 %IB13 Dataln 11

14 EG_IN_14 USINT 1 %IB14 Datain 12

15 E6_IN_15 USINT 1 %IB15 Datain 13

16 E6_IN_16 USINT 1 %IB16 Data In 14

17 E6_IN_17 USINT 1 %IB17 Dataln 15

18 E6_IN_18 USINT 1 %IB18 DataIn 16

19 EE_IN_19 USINT 1 %IB19 Data In 17

20 E6_IN_20 USINT 1 %IB20 Datain 18

21 E6_IN_21 USINT 1 SelE21 Dataln 13

prd E6_IN_22 UINT 2 %MW22 status. ]

23 E6_IN_23 USINT 1 %IB24 Dataln 0
53 E6_QUT_53 USINT 1 %QB11 Data Out &
54 E6_QUT_54 USINT 1 %QB12 Data Out 10
55 E6_OUT_S5 USINT 1 %0813 Data Out 11
56 E6_OUT_56 USINT 1 %0814 Data Out 12
57 E6_OUT_57 USINT 1 %0QB15 Data Out 13
58 E6_OUT_ 58 USINT 1 %0B16 Data Out 14
59 E6_OUT_59 USINT 1 %QB17 Data Out 15
80 E6_OUT_80 USINT 1 %0618 Data Out 18
61 E6_OUT_81 USINT 1 %0QB19 Data Out 17
62 E6_OUT_62 USINT 1 %QB20 Data Out 18
63 E6_OUT_63 USINT 1 S:QB21 Data Out 19
65 E6_OUT_65 USINT 1 %0624 Data Out 0
66 E6_QUT_86 USINT 1 %QB25 Data Out 1

After the functional block establishes a connection with the slave station device as a Modbus
master station, it can set the enable signal EN_R from FALSE to TRUE, and then execute the
current instruction. Wait for Q to become TRUE, when ReadLen equals 20, then read the module
data of 10 registers, including a total of 20 bytes, and store it in %MW200.

The following is the schematic diagram of data storage in the slave station and the schematic

diagram of data storage read by the master station.
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Channel Number ‘ Channel Name: Index Channel Description
1 channell Setting 0x8000:00 CH1 Cenfig Data
2 channel2Setting 0x2010:00 CHZ Config Data

— Parameters of channel channel2Setting

Number Parameter name Parameter value | Data Type Default value Maximum Minimum

1 Channel State Enable LI USINT Enable

Z Baudrate 5600 Baud LI USINT 5600 Baud

3 Databits 8 LI USINT 8

4 Parity NONE LI USINT NONE

5 Stopbits 1 LI USINT 1

[ Communication type R5232 LI USINT RS232

T SendContinuous State Enable LI USINT Enable

8 Frame Interval USINT o 255 o

23 Maodbus Slave - [Mbslavel]

[ Ele Edit Connection Setup Display View Window Help

DEE& T (Eal2w

Alias 03000 Alias 03010

0 1 )
1 2 0
2 3 0
3 4 ]
4 5 0
5 ] 0
6 7 ]
7 a ]
) a8 o
l 9 10 o}

No. Variable Name | Address | Variable Description Variable Type Online Value Power Fail Safeguard MetWork Public | Enable constant ‘
0001 Buffer{0] BEMW200 WORD 1 FALSE Not Public I—
o002 Buffer[1] BEMW202 WORD 2 FALSE Not Public I—
0003 Buffer{2] BEMW204 WORD 3 FALSE Not Public I—
o004 Buffer{3] SEMW208 WORD 4 FALSE Not Public I—
0005 Buffer{4] “EMW208 WORD 5 FALSE Mot Public I—
0006 Buffer{5] SEMW210 WORD 1] FALSE Mot Public l—
0007 Buffer{5] SeMW212 WORD i FALSE Not Public l—
ooos Buffer[7] SeMWW214 WORD 8 FALSE Not Public l—
0008 Buffer{8] %eMW216 WORD 8 FALSE Not Public l—
0010 Buffer[S] %eMW213 WORD 10 FALSE Not Public l—
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B Configuration example:
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No. Variable Name | Address | “ariable Description Variable Type Online Value Power Fail Safeguard NetWork Public Enable constant
0001 LxComModbusRTUMaster LXCOMMODBUSRTUMASTER FALSE Mot Public r
0002 EnR BOOL TRUE FALSE Mot Public |—
0003 InOffset DWORD 22 FALSE Mot Public |—
o004 OutDfiset DWORD 2z FALSE Mot Public |—
000s CycleBytes LXCYCLECOMBYTESNUM_E LXCycleComBytesNum_20 FALSE Mot Public |—
o008 TBL DWORD 200 FALSE Mot Public |—
ooo7 BuffSize DWORD 1000 FALSE Mot Public |—
ooo2 SlaveAddr BYTE 2 FALSE Mot Public |—
0003 FunctionCode BYTE 3 FALSE Mot Public |—
o010 RegAddr WORD 3000 FALSE Mot Public r
oon Quantity WORD 10 FALSE Mot Public r
0012 TimeOut DWORD 500 FALSE Mot Public |—
0013 [#] BOOL TRUE FALSE Mot Public |—
0014 Error BYTE o FALSE Mot Public |—
0015 ReadlLen WORD 20 FALSE Mot Public

LXComModbusRTUMaster1
LXComModbusRTUMaster
EN ENO
ELSGVEEN_R o oy Q=TRUE |
InOffset Error— Error=0 ]
OutOffset=22 | —OutOffset RecvDataBytes—|Readlen=20"]
[CycleBytes=LXCycleComBytesNum_20 CycleBytesNum
TBL=200 TBL
BuffSize=1000 —BuffSize
| SlaveAddr=2 | —SlaveAddr
| FunctionCode=3 |—FunctionCode
RegAddr=3000 —RegAddr
Quantity=10 |—Quantity
TimeOut=500 —TimeOut
1 LXComModbusRTUMaster1( LXComModbusRTUMaster1
2 EN R :=EnR, EnR =
3 InOffset .= InOffset, InOffset = 22
4 OutOffset .= QutOffset, QutOffset = 22
9 CycleBytesMum = CycleBytes, CycleBytes = LXCycleComBytesNu...
B TBL :=TBL, TBL =200
7 Buffsize = BuffSize, BuffSize = 1000
8 SlaveAddr = SlaveAddr, SlaveAddr=2
9 FunctionCode = FunctionCode, FunctionCode =3
10 RegAddr = RegAddr, RegAddr = 3000
11 Quantity .= Quantity, Quantity = 10
12 TimeCut = TimeOut, TimeOut = 500
13 Q==Q, Q=
14 Error==Error, Error=0
15 RecvDataBytes==ReadlLen); Readlen=20
7.1.20 LXComModbusRTUSIlave (MODBUS Slave)
7.1.20.1 Function
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This functional block realizes the MODBUS RTU slave station function together with the LX-CM series
serial port communication module.

This function can also be implemented via LXComMBSIlave (MODBUS Slave(capture)).

M
InOffset
DutOffset
plnputs

pOutputs

pMemory

LXComMaodbusRTUS|ave

CycleBytesMum
SlaveAddr

InputsSize
OutputsSize

MemaorySize

Erraor

LXComModbusRTUSIlave Functional Block

7.1.20.2 Parameter
Parameter |StatementData Type El;:gtli:;on Description of Parameter Values 3::::“ SZ}ZZLE?:‘I
IN Input BOOL Ena.ble, valid _Communication takes effect when the level FALSE FALSE
at high level [is high
INOFFSET depends on the channel
address in the EtherCAT 10 mapping page
Area | offset  |in the hardware configuration. The channel
InOffset Input DWORD address of address corresponding to the first status is 0 FALSE
periodic input [the INOFFSET of the first channel, and the
data channel address corresponding to the
second status is the INOFFSET of the
second channel.
OUTOFFSET depends on the channel
address in the EtherCAT 10 mapping page
Area Q offset |in the hardware configuration. The channel
address of address corresponding to the first ctrl is the
OutOffset  [input DWORD periodic outputlOUTOFFSET of the first channel, and the 0 FALSE
data channel address corresponding to the
second ctrl is the OUTOFFSET of the
second channel.
For CYCLEBYTESNUM, the enumeration
variable of type
LXCYCLECOMBYTESNUM_E shall be
filled in, and this value depends on the
LXCYCL process parameters in the hardware
CYCLEBY ECOMBY Data si_ze configuration. On the left side of the LXCycle
TESNUM Input TESNUM traqsmltted process parameter page, . ComByte [FALSE
E periodically 16#1A00/16#1A01/ 16#1A02 respectively [sNum_20
— correspond to the data of 20/40/80 bytes
input per cycle in channel 1, and 16#1A03/
16#1A04/16 #1A05 respectively
correspond to the data of 20/40/80 bytes
input per cycle in channel 2. On the right
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side, 16#1600/ 16#1601/16#1602
respectively correspond to the data of
20/40/80 bytes output per cycle in channel
1, and 16#1603/ 16#1604/ 16#1605
respectively correspond to the data of
20/40/80 bytes output per cycle in channel
2. When checked, the input and output of
each channel must be consistent. For
example, if 40 is selected for the input of
channel 1, 40 must also be selected for the
output, and if 20 is selected for the input of
channel 2, 20 must also be selected for the
output.

Slave station

SlaveAddr (Input BYTE address MODBUS slave station address, 1~247 0 FALSE
Pointer
address of If the pointer is filled in, the area pointed to
area | (if not [by the pointer is considered to be area |
Inouts Inout POINTER ffilled in, the when the communication is performed. If it 0 FALSE
pinp P TO BYTE |address of |is not filled in or filled with 0, the default
area | will be [address of area | is used for
used by communication.
default)
Length of the
InputsSize |Input DWORD filled-in Byte size of area | filled in 0 FALSE
address of
area |
Pointer
address of If the pointer is filled in, the area pointed to
area Q (if not |by the pointer is considered to be area Q
Outouts Inout POINTER ffilled in, the when the communication is executed. If it is 0 FALSE
putp P TO BYTE |address of  |not filled in or filled with 0, the default
area Q will be [address of area Q is used for
used by communication.
default)
Length of the
OutputsSize |Input DWORD filled-in Byte size of area Q filled in 0 FALSE
address of
area Q
Pointer
address of If the pointer is filled in, the area pointed to
area M (if not |by the pointer is considered to be area M
Memor Inout POINTER |filled in, the when the communication is executed. If it is 0 FALSE
P y [ TO BYTE |address of  |not filled in or filled with 0, the default
area M will be |address of area M is used for
used by communication.
default)
Length of the
MemorySize|lnput ~ |[pworp  [filed-in Byte size of area M filled in 0 FALSE
address of
area M
0: No error
1: Received a data packet that failed the
CRC check
2: Received a data packet from a non-local
Error Output |BYTE  |Error address 0 FALSE

16: Incorrect slave station address

36: pInputs and InputsSize are enabled but
the address area is invalid

37: pOutputs and OutputsSize are enabled

but the address area is invalid
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38: pMemory and MemorySize are enabled
but the address area is invalid

129: InOffset out of range

130: OutOffset out of range

131: CycleBytesNum is illegal

132: Error occurred in data acquisition

7.1.20.3 Example

Using the first serial port module channel 2 as the configuration method of the MODBUS RTU slave
station, the master station reads the 10 analog output registers at the %MW200 address of the station as
the No. 2 slave station through the No. 3 instruction. The communication parameters are baud rate 9600,
8 data bits, 1 stop bit, and no parity. The bus transmits 20 bytes of data per cycle.

B Setting channel parameters of slave station

(1) Double-click to open the first serial port module, and check 16#1A03 and 16#1603 on the process
parameter page.

5433 urttea [ e |
2, Task Configuration EtherCAT Slave Station Configura Process Parameter \lnn Commands | Channel Parameter Information | EtherCAT 10 Mapping | Information ~
B @ TASK1(Task2) Select input- Select output
4 Wain{PRG)
Q) Frogra Bk [ams 7 (e = [ans Type e ~
4 Main(PRG) Dsta i usiT = Dats Out 73 usKT 16£700048
4l Motiontdain (PRG) a0 usiT 18850 Dats Out 74 uswT 16#7000:8C
G Function Block
3 L+ pstan7i usiT 16850 Dats Out 75 usnT 16#700040
£ Functon
£ Horaware Confiuraton Dota 72 usiT Tessc Dota Ot 78 uswr 168700042
5[ Lousoox-cusooy Datain 72 usn te#c Data ut 77 usiT 168700047
Etherlet! (ETHERNET) N
il Datan 74 usiT 18850 Dats Out 72 uswT 184700050
cou_ATCoN) Data n 75 usiT 18850 | oataoute usnT 162700051
&[4 EthercAT Waster Dstain 78 usiT 16850 7 16#1603 Channel20utput '
& - LMV Datain 77 USINT 3 b UNT 1647010:01
s e Datain 78 u 1es50 Data Out 0 uswT 18#701002
Global Var i usiT 18850 Data Out 1 uswT 168701002
% :’\‘/“Z‘“G”“P [+ 16#1A03 Channel2input Data Out 2 usnT 184701004
Group | y
5 Tatie unT 1695 Dat Out 3 usnT 165701005
=) TaskDiagGroup Datain 0 usiT 1645 Data Out 4 usiT 165701006
& DataType Datan 1 usiT 18850 Data Out & uswT 185701007
< DPSlaveStdDiagStructType(L ]

% e vty et B Dsta in2 usiT 18850 Dats Out€ uswT 168701008
EmAcisParalILB] Datsin3 usiT 16850 Data Ot 7 usnT 162701008
EmAxisType[LIB] Datain 4 USINT 16#6( Data Qut 8 USINT. 16#7010:04
EnCrdTypelL B] :

GEN_MODE[LE] Dataln 5 USINT 16460 Data Out 9 USINT 16#7010:08
i Datain& usiT 18850 Data Out 10 uswT 1ss701000
lig LxCyckConBytestium_ciL) Datain 7 usiT 18850 Data Out 11 uswT 16£7010:00
£ LMiodbusComBut_tLE]
et Datains usiT 18450 Data Out 12 usnT 16570100
% SFCACtonStruClTypelLB] Datain g usiT 1645 Data Out 13 usKT 168701007
$ SFCStepStructTypelLe] Dstan 10 usiT 1es50 Data Out 14 uswT 18£7010:40
= lorter st Dstan 11 usiT 18850 Data Out 15 uswT 164701011
oup

49 nierrapt Confguraton Dats i 12 usiT 16850 Dats Out 16 usnT 162701012
I Onine Trace Datain 13 usiT 18450 Data Out 17 usnT 165701013
Datain 14 usiT 16450 Data Out 1 usiT 165701014
Data in 15 usiT 18850 Data Out 18 uswT 18#7010:15

Data In 16 USINT 1ew80 Y = 16%1604 Channel20utput

> < >
v
< >

(2) Click to enter channel parameter information, and click channel2Setting to enter channel 2
parameter configuration. The configuration results are shown in the figure below.
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EtherCAT Slave Station Configuration | Process Parameter | Init Commands Channel Parameter Information | EtherCAT 10 Mapping | Information I

— Channel basic parameters

Channel Number Channel Name Index Channel Description
1 channel1Setting 0=2000:00 CH1 Config Data
2 channel2Setting 0=8010:00 CH2 Config Data

— of ch | channell Setting
Number Parameter name Parameter value Data Type Default value Maximum Minimum
1 Channel State Enable & USINT Enable
2 Baudrate 9500 Baud N USINT 9500 Baud
3 Databits 8 N USINT 8
4 Parity NONE 7 USINT NONE
5 Stopbits 1 ~ USINT 1
[ Communication type R5485 ~ USINT R5485
T SendContinuous State Enable ~ USINT Enable
8 Frame Interval o USINT 0 255 o

3) Find the second status channel address in the EtherCAT 10 mapping, which is 22, and the second
ctrl channel address, which is also 22.
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23

24

2
56
57
58
59
60
61
62
63
B4
65

66

Configuration example:

E1001_IN_15 USINT 1 %lB15 Data In 13
E1001_IN_18 USINT 1 %lB16 Data In 14
E1001_IN_17 USINT 1 SlB1T Data In 15
E1001_IN_18 USINT 1 %lB18 Data In 16
E1001_IN_18 USINT 1 %lB19 Data In 17
E1001_IN_20 USINT 1 %lB20 Data In 18
E1001_IN_21 USINT 1 SelB21 Data In 19
E1001_IN_22 UINT 2 S22 status
E1001_IN_23 USINT 1 YlB24 Data In 0
Fino1 1N 24 HSINT 1 IRZ5 Nata In 1
CIuUI_uui_22 Ui TouD 1> Ll UL 11
E1001_OUT_S6 USINT %QB14 Data Out 12
E1001_0UT_57 USINT %QB15 Data Out 13
E1001_0OUT_S8 USINT %QB16 Data Out 14
E1001_0UT_59 USINT %QB1T Data Out 15
E1001_0OUT_80 USINT %0618 Data Out 16
E1001_OUT_81 USINT %QB19 Data Out 17
E1001_0UT_82 USINT %eQB20 Data Out 18
E1001_OUT_83 USINT ¥%QB21 Data Out 19
E1001_0UT_54 UINT YeQwW22 ctrl
E1001_OUT_85 USINT %QB24 Data Out 0
E1001_0UT_66 USINT %QB25 Data Out 1
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No. ariable Name Address Jariable Descriptior Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 LXComModbusRTUSlave1 LXCOMMODBUSRTUSLAVE FALSE Mot Public |_
000z Memory LXMODBUSCOMBUF_T FALSE Not Public |—
0003 pMemory POINTER TO BOOL 959176736 FALSE Not Public |—
o004 N BOOL TRUE FALSE Not Public |—
0005 InO ffset DWORD 22 FALSE Not Public |—
000 OutOffset DWORD 22 FALSE Mot Public |_
o007 CycleBytes LXCYCLECOMBYTESMUM_E  LXCycleComBy... FALSE Not Public |—
ooos SlaveAddr BYTE 2 FALSE Not Public |—
ooos MemorySize DWORD 1000 FALSE Not Public |—

W Error BYTE i} FALSE Not Public
LXComModbusRTUSlave1
LXComModbusRTUSIave
EN ENO
IN=TRUE gl Error—Error=0
InOffset=22 |—InOffset
| OutOffset=22 |OutOffset
[CycleBytes=LXCycleComBytesNum_20 |CycleBytesNum
|SlaveAddr=2 |—{SlaveAddr
—pinputs
—InputsSize
pOutputs
— OutputsSize
lpMemory=959176736 —pMemory
IMemorySize=1000 —MemorySize
1 pMemory := ADR(Memory); pMemory = 959176736 Memory
2 LXComModbusRTUSIave1( LXComModbusRTUSIlave1
3 IN:=IN, IN =
< InOffset := InOffset, InOffset = 22
5 OutOffset := OutOffset, OutOffset = 22
6 CycleBytesNum := CycleBytes, | CycleBytes = LXCycleComBytesN...
7 SlaveAddr := SlaveAddr, SlaveAddr =2
8 pMemory := pMemory, pMemory = 959176736
= MemorySize := MemorySize, MemorySize = 1000
10 Error=>Error); Error=0
71.21 LXComSerialLineControl (Free Protocol)
7.1.21.1 Function

When LX PLC communicates with other devices via serial ports, if the protocol supported by these third-
party devices is not the standard MODBUS RTU protocol, it can be implemented through free protocol
configuration. This functional block, together with the Rx/Tx functional block and the LX-2CM series serial
port communication module, realizes free protocol communication and can complete the Rx and Tx
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functions.
L¥ComSerialLineControl
—IM Errar —
—InOffset TxBufferBytes —
—OutOffset RxBufferBytes —
—CycleBytesMum
—pTxBuffer
—pRxBuffer
LXComSerialLineControl Functional Block
7.1.21.2 Parameter
Function o Initial |Power Fail
Parameter|Statement|Data Type Description Description Value |Safeguard
IN Input BOOL E_nable, valid at Commumcatlon takes effect when the FALSE |FALSE
high level level is high
INOFFSET depends on the channel
address in the EtherCAT 10 mapping page
Area | offset in the hardware configuration. The
address of channel address corresponding to the first
InOffset input  IDWORD o0 iodic input  [status is the INOFFSET of the first 0 FALSE
data channel, and the channel address
corresponding to the second status is the
INOFFSET of the second channel.
OUTOFFSET depends on the channel
address in the EtherCAT 10 mapping page
Area Q offset  [in the hardware configuration. The
address of channel address corresponding to the first
OutOffset (Input DWORD periodic output |ctrl is the OUTOFFSET of the first 0 FALSE
data channel, and the channel address
corresponding to the second ctrl is the
OUTOFFSET of the second channel.
For CYCLEBYTESNUM, the enumeration
variable of type
LXCYCLECOMBYTESNUM_E shall be
filled in, and this value depends on the
process parameters in the hardware
configuration. On the left side of the
process parameter page, 16#1A00/
16#1A01/ 16#1A02 respectively
correspond to the data of 20/40/80 bytes
input per cycle in channel 1, and LXCvcl
CvcleBvte LXCYCL Data size 16#1A03/ 16#1A04/ 16#1A05 respectively eCor):'mB
slzl/um y Input ECOMBY transmitted correspond to the data of 20/40/80 bytes tesNU FALSE
TESNUM _E |periodically input per cycle in channel 2. On the right % 20
side, 16#1600/ 16#1601/ 16#1602 —
respectively correspond to the data of
20/40/80 bytes output per cycle in channel
1, and 16#1603/ 16#1604/ 16#1605
respectively correspond to the data of
20/40/80 bytes output per cycle in channel
2. When checked, the input and output of
each channel must be consistent. For
example, if 40 is selected for the input of
channel 1, 40 must also be selected for
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the output, and if 20 is selected for the
input of channel 2, 20 must also be
selected for the output.
POINTE R TO|Tx
pTxBuffer [Input LXSERIA communication [Pointer to Tx buffer 0 FALSE
LCOMBUF_T |buffer pointer
POINTE R TO|Rx
pRxBuffer |Input LXSERIA communication |Pointer to Rx buffer 0 FALSE
LCOMBUF_ [buffer pointer
0: No error
1: Incorrect buffer pointer input
129: InOffset out of range
Error Output BYTE Error 130: OutOffset out of range 0 FALSE
131: CycleBytesNum is illegal
132: Incorrect cycle data acquisition
Existing data
TXBUFFE length of Tx Existing data length of Tx communication
RBYTES Output DWORD communication |buffer 0 FALSE
buffer
Existing data
RXBUFFE length of Rx Existing data length of Rx communication
RBYTES Output DWORD communication |buffer 0 FALSE
buffer
7.1.21.3 Example

Using the first serial port module channel 2 as the configuration method of the free communication
protocol for communication, it performs continuous transmission and automatic summary off. The
communication parameters are baud rate 9600, 8 data bits, 1 stop bit, and no parity. The bus transmits 20
bytes of data per cycle.

B Setting channel parameters of slave station

(1 Double-click to open the first serial port module, and check 16#1A03 and 16#1603 on the process
parameter page.
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Untitied
&, Task Confguration
B TASKI(Task2)
Al Main(PRG)
@) ProgramBlock
-l Wain (PRG)
4l Hotonlain(PRG)
(g Functon Block
&8 Function
£ Hardware Configuraton
& Lecusoox-cuso)
EtherNiet] (ETHERNET)
EtherNet2(ETHERNET)
cou_1(com)
B[] EthercAT Master
[ L C100101001:00-.CHBY
oo ]
EEpRL L v
B Global Variable
) AxisparaGroup

- TaskDisgGroup
Data Type
1§ DPSlaveStiDiagSructTypelL ]
18 EP_idenity_DatalLB]
EmAsisParalILB]
EmAxisType(LIE]
EmCmdTypelLIB]

XCycleComByteshum_e[LI5]
18 LXModbusComBuf_t{LE]
18 LXSerialComBuf_{LIE]
“8 SFCActionSiructTypelLB]
“1§ SFCStepStructType[LIB]
[ wontar List
Groupt
-2 Interrupt Configuration
1 Onine Trace

(2) Click to enter channel parameter information, and click channel2Setting to enter channel 2

EtherCAT Slave Station Configura|
- Select inpt

Process Parameter | int Commands | Channel Parameter Information | EtherGAT 10 Mapping | Information

/ »
Thame 7/ Tovee =5 Thiame T =
bata usiT et bata O 73 usar o700
fanmo vsiT Tessc oata 0ui 74 usar tesT000C
betain 71 vsir tossc Dets Out 75 vsar tes7000.80
batn 72 usir tessc bats Out 76 usar tesT0002€
basn T3 usiT et bats 0wt 77 usar 1670004
batain s usiT Tessc bata Out 78 usar 164700050
DataIn 75 USINT 16460 Data Out 79 USINT 16#7000:51
Dataln 76 usINT L [ (61603 Channel20utput
batain 77 usiT :‘ unT 162701001
batain s u Tessc bata Out 0 usnr tesT010:02
usiT Tessc bata Out 1 usar 16701003
164403 Channetzinput Deta Out2 uswr tesTon004
| unt Tesst oats Out 3 usar tesT010:05
batain usiT Tessc bats Out ¢ usar 16701008
batain usiT Tessc bata Out 5 uswr tesT010:07
vatan2 vsiT Tessc oata Out 6 usar 16701008
betains vsir tossc Deta Out 7 vsar 165701000
batan 4 usiT tessc bats Out 8 usar 162701004
batsins usiT et bats Out usar 16701008
batains usiT Tessc bata Out 10 usar 16701006
betain? usir tesst et Out 11 uswr tesT010.00
batins usir tessc oats Out 12 usar tesTon00¢
batans usiT tessc bats Out 13 usar tesT0100F
batain 10 usiT Tessc bata Out 14 uswr 167010:10
vatain 11 vsiT Tessc oata Out 15 usar o001
betain 12 vsir tossc Dets Out 16 vsar tesT010.12
batain 13 usir tessc oats Out 17 usar tesT010:13
batan 1a usiT et bats Out 18 usar tesT0n016
batain 15 usiT Tessc bata Out 19 usar tesT0015
Data In 16 USINT g0 Y I 16%1604 Channel20utput
< > <

parameter configuration. The configuration results are shown in the figure below.
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EtherCAT Slave Station Configuration | Process Parameter | Init Commands Channel Parameter Information | EtherCAT 10 Mapping | Information I

— Channel basic parameters

Channel Number Channel Name Index Channel Description
1 channel1Setting 0=2000:00 CH1 Config Data
2 channel2Setting 0=8010:00 CH2 Config Data

—F of ch | channell Setting
Number Parameter name Parameter value Data Type Default value Maximum Minimum
1 Channel State Enable USINT Enable
2 Baudrate 9500 Baud USINT 9500 Baud
3 Databits 8 USINT 8
4 Parity NONE USINT NONE
5 Stopbits 1 USINT 1
(] Communication type RS485 USINT RS485
T SendContinuous State Enable USINT Enable
8 Frame Interval o USINT 0 255 o

3) Find the second status channel address in the EtherCAT 10 mapping, which is 22, and the second

ctrl channel address, which is also 22.
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15 E1001_IN_15 USINT 1 HlB15 Data In 13
16 E1001_IN_18 USINT 1 YlB16 Data In 14
17 E1001_IN_1T7 USINT 1 HlB1T Data In 15
18 E1001_IN_18 USINT 1 YlB18 Data In 16
19 E1001_IN_19 USINT 1 %lB19 Data In 17
20 E1001_IN_20 USINT 1 YeIB20 Data In 1&
21 E1001_IN_21 USINT 1 SelB21 Data ln 19
22 E1001_IN_22 UINT Z S22 status
23 E1001_IN_23 USINT 1 elB24 Data In 0
24 Fino1 IN 24 HSINT 1 SRIRZE Nata In 1



o f]

HollySys

=
6
57
58
59
&0
81
T 82
63
64
65
6

B Configuration example:

BT
E1001_OUT_S6
E1001_OUT_57
E1001_0UT_58
E1001_0UT_59
E1001_0UT_60
E1001_0UT_61
E1001_0UT_62
E1001_0UT_63
E1001_0UT_B4
E1001_0UT_65

E1001_0UT_886

Uz
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
UINT
USINT
USINT
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TouD 1 Lala JuL 11
%QB14 Data Out 12
%QB15 Data Out 13
%QB16 Data Out 14
YeQB1T Data Out 15
%QB18 Data Out 16
%QB19 Data Out 17
%QB20 Data Out 18
%Q@B21 Data Out 19
QW22 chrl

%QB24 Data Out 0
Y%eQB25 Data Out 1
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No. “ariable Name | Address |V’ariableDescrip1iDn “ariable Type Online Value Power Fail Safeguard NetWork Public Enable constant
0o RexBuffer LXSERIALCOMBUF_T FALSE Not Public |—
oooz2 pR=Buffer POINTER TO LXSERIALCOMBUF_T 959131680 FALSE Not Public |—
0003 T=Buffer LXSERIALCOMBUF_T FALSE Not Public |—
ooo4 pTxBuffer POINTER TO LXSERIALCOMBUF_T 959131680 FALSE Not Public l_
0oas LXComSerialLineControll LXCOMSERIALLINECONTROL FALSE Not Public |—
ooos IN BOOL TRUE FALSE Not Public |—
oo In0 ffset DWORD 22 FALSE Not Public |—
ooos OutDffzet DWORD 22 FALSE Not Public |—
o0oos CycleBytes LXCY CLECOMBYTESNUM_E LXCycleComBy...  FALSE Not Public |—
oo Error BYTE o FALSE Not Public |—
oo T=BufCnt DWORD o FALSE Not Public |—
oz RexBufCnt DWORD o FALSE Not Public |—

ADR ADR
EN ENO EN ENO
RxBuffer—|IN OUT|pRxBuffer=959131680 | [TxBuffer—IN OUT—pTxBuffer=959131680 |
LXComSerialLineControl1
LXComSerialLineControl
EN ENO
IN=TRUE IN Error—Error=0
InOffset TxBufferBytes— TxBufCnt=0
OutOffset RxBufferBytes—RxBufCnt=0 |
[CycleBytes=LXCycleComBytesNum_20 [CycleBytesNum
[pTxBuffer=959131680 |—pTxBuffer
[PRxBuffer=959131680 —pRxBuffer
1 pRxBuffer .= ADR(RxBuffer); pRxBuffer = 959131680 RxBuffer
2 pTxBuffer = ADR(TxBuffer); pTxBuffer = 959131680 TxBuffer
3
4 LXComsSerialLineControl1{ LXComserialLineControl1
5 IN =N, IN =
B InOffset = InOffset, InOffset = 22
7 OutOffset .= QuitOffset, QutOffset = 22
8 CycleBytesMum = CycleBytes, CycleBytes = LXCycleComBytesMNu. ..
9 pTxBuffer .= pTxBuffer, pTxBuffer = 958131680
10 pRxBuffer .= pRxBuffer, pRxBuffer = 959131660
11 Error==Errar, Error=20
12 TxBufferBytes==TxBufCnt, TxBufCnt=0
13 RxBufferBytes=>=RxBufCnt); RxBufCnt =0

After the functional block establishes a connection as a free protocol party, it can set the enable signal IN
from FALSE to TRUE, and then perform communication. When a third-party module sends data to this
channel through the serial port module, the data is temporarily stored in RxBuffer, and RxBufCnt indicates
the data size to be retrieved in the current RxBuffe. When there is data in TxBuffer, the data starts to be
sent to the third-party module through the serial port module.
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7.1.22 LXComReceive (Free Protocol Communication
Data Reception)
7.1.22.1 Function

This functional block receives third-party module data transmitted through the serial port module together
with LXComSerialLineControl.

This function can also be implemented via LXComFreePortReceive (Free Protocol Communication Data
Reception(capture)).

LXComReceive
—EMN_R Q
—{pPrefix Erraor (—
—{PrefixLen ReovDataBytes —
—{pSuffix
—2uffixLen
—RecvlLen
—{Timeaout
—pRxBuffer
—TBL
—BuffSize
—|Reset

LXComReceive Functional Block

7.1.22.2 Parameter

Power Fail
Safeguard

Initial
Value

Function

Parameter|Statement|Data Type Description

Description

Each time an Rx action is executed, EN_R
shall be set from FALSE to TRUE. When it
is checked that Q changes from FALSE to
TRUE, it means that the execution of this
reception is completed, and EN_R can be
set to FALSE.

Enabled, valid

EN_R o
- on rising edge

Input BOOL FALSE [FALSE

If a variable pointer is passed to an input
variable prefix, the characters of the
received data must be the same as this
prefix, while other characters are
discarded. After the prefix is used, if no
suffix is specified, it will be received with |0
the incoming RecvLen data length. If no
RecvlLen is passed in, it will be received
with the incoming Timeout. If no Timeout is
passed in, it will be considered an invalid
Rx mode.

POINTER TO

BYTE FALSE

pPrefix Input Prefix pointer

PrefixLen

Input

BYTE

Prefix length

Number of data bytes in the prefix

FALSE

pSuffix

Input

POINTER TO

Suffix pointer

If a variable pointer is passed to the input

o

FALSE
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BYTE \variable suffix, the input data is read until
the end of the received data coincides with
the suffix.
SuffixLen |Input BYTE Suffix length Number of data bytes in the suffix 0 FALSE
Receivin If no prefix or suffix is specified, the data of]
RecvLen (Input DWORD 9 a RecvLen length is received starting from |0 FALSE
length .
the first data.
If the prefix and suffix and the Rx data
length are not specified, the data will be
Timeout  |Input DWORD Recelvmg recelved within the tlmeoyt period. If there FALSE
timeout is no new data after the timeout period
after the completion of one byte reception,
the reception is considered completed.
POINTER TO |Rx
pRxBuffer |Input LXSERIALC |communication [Pointer to Rx buffer 0 FALSE
OMBUF_T  |buffer pointer
Offset of area M where the data address is
TBL Input DWORD Rx data buffer [to be stored, such as 20Q, which means 0 FALSE
address that the storage address is a space
starting from %MB200.
BuffSize  |Input DWORD Iz)r;gt?lta buffer Byte size of memory area to store data 0 FALSE
Reset Input BYTE Reset Reset signal to restore functional block 0 FALSE
status
. 1: Completed
Q Output BOOL Completion flag 0: Not completed FALSE |FALSE
0: No error
1: Incorrect buffer pointer input
2: No valid Rx mode
3: Incorrect input of prefix or suffix pointer
Error Output BYTE Error 4: Sum of prefix and suffix exceeds 1000 [0 FALSE
5: RecvLen exceeds 1000
6: TBL or BuffSize out of range
7: Actual data length is greater than
BuffSize
RecvData Output \WORD Received data Actual_length of data received after the 0 FALSE
Bytes length reception is completed
7.1.22.3 Example

When EN_R is set, the received data is placed in the 1000 bytes starting from MBO.
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No. Variable Name | Address Variable Description Variable Type Online Value Power Fail Safeguard MNetWork Public | Enable constant
0o RexBuffer LXSERIALCOMBUF_T FALSE Not Public |—
oooz2 pRxBuffer POINTER TO LXSERIALCOMBUF_T 959094316 FALSE Not Public |—
0003 T=Buffer LXSERIALCOMBUF_T FALSE Not Public |—
ooo4 pTxBuffer POINTER TO LXSERIALCOMBUF_T 9590942818 FALSE Not Public |—
0oas LXComSerialLineControll LXCOMSERIALLINECONTROL FALSE Not Public |—
ooos IN BOOL TRUE FALSE Not Public |—
oo InOffset DWORD 22 FALSE Not Public |—
ooos OutO ffset DWORD 22 FALSE Not Public |—
o0oos CycleBytes LXCYCLECOMBYTESNUNM_E LXCycleComBy... FALSE Not Public |—
0010 |Error BYTE 0 FALSE Nt Public [
oo T=BufCnt DWORD o FALSE Not Public |—
oz R=BufCnt DWORD o FALSE Not Public |—
0013 |LXComRecsivel LXCOMRECENE FALSE Not Public [
o014 RCWV_EN_R BOOL TRUE FALSE Not Public |—
o005 Time-Out DWORD 1000 FALSE Not Public |—
0016  |RCV_TBL DWORD 0 FALSE Not Public [
o7 RCV_BuffSize DWORD 1000 FALSE Not Public |—
ooe RCWV_0O BOOL TRUE FALSE Not Public |—
0019  |RCV_Error BYTE 0 FALSE Not Public [
oozo RCVW_Bytes WORD 3 FALSE Not Public |—

ADR ADR
EN ENO EN ENO
RxBuffer|—{IN OUT—|pRxBuffer=959094816 | [TxBuffer—IN OUT—|pTxBuffer=959094816 |
LXComSerialLineControl1
LXCom&SerialLineControl
EN ENO
IN-TRUE il Error|—{Error=0 |
InOffset=22 [—InOffset TxBufferBytes—{TxBufCnt=0
OutOffset=22 |—OutOffset RxBufferBytes—RxBufCnt=0

[CycleBytes=LXCycleComBytesNum_20 }CycleBytesNum
[pTxBuffer=959094816 |—pTxBuffer
[pPRxBuffer=959094816 |—pRxBuffer

LXComReceivel
LXComReceive
EN ENO
RCV_EN R-TRUE RV S CV_Q=TRUE |
—pPrefix Error—RCV_Error=0
—PrefixLen RecvDataBytes—RCV Bytes=8
—pSuffix
F—SuffixLen
—RecvLen
[meOut=1000 | Timeout
[pPRxBuffer=959094816 |—pRxBuffer
[RCV_TBL=0 }+TBL
[RCV_BuffSize=1000 }BuffSize
| —Reset
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1 pRxBuffer .= ADR(RxBuffer); pRxBuffer = 959094816 RxBuffer
2 pTxBuffer .= ADR(TxBuffer); pTxBuffer = 959094816 TxBufter
3
4 LXComSerialLineControl1( LXComSerialLineControl1
5 IN = IN, IN =
6 InOffset = InOffset, InOffset = 22
7 OutOffset .= QutOffset OutOffset = 22
B CycleBytesNum = CycleBytes, CycleBytes = LXCycleComBytes. .
9 pTxBuffer ;= pTxBuffer, pTxBuffer = 9598094816

10 pRxBuffer ;= pRxBuffer, pRxBuffer = 959094816

1 Error=>Error, Error=0

12 TxBufferBytes=>TxBufCnt, TxBuiCnt =0

13 RxBufferBytes=>RxBufCnt); RxBufCnt =0

14

15 LXComReceivel( LXComReceivel

16 EN R :=RCV EN R, RCV EN R =

17 Timeout ;= TimeQut, TimeQOut = 1000

18 pRxBuffer = pRxBuffer, pRxBuffer = 958094816

19 TBL .= RCV_TBL, RCV_TBL=10

20 Buffsize .= RCV_BuffSize, RCV_BuffSize = 1000

21 Q=>RCV_Q, RCV_Q =

22 Error=>RCV_Error, RCV _Error=10

23 RecvDataBytes=>RCV _Bytes); RCV_Bytes = 8

7.1.23 LXComSend (Free Protocol Communication Data
Transmission)
7.1.23.1 Function

This functional block sends data to a third-party module through the serial port module together with
LXComSerialLineControl.

This function can also be implemented via LXComFreePortSend (Free Protocol Communication Data
Transmission(capture)).

LXComSend
—EN_R o —
—pTxBuffer Errar —
—TBL
—SendDataBytes

LXComSend Functional Block

7.1.23.2 Parameter

[Parameter [Statement|Data Type [Function [Description of Parameter [Initial |Power Fail |
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Description Values Value |Safeguard
Each time a Tx action is executed,
EN_R shall be set from FALSE to
Enabled. valid TRUE. When it is checked that Q
EN_R Input BOOL on risin ’ed e changes from FALSE to TRUE, it [FALSE |FALSE
9 edg means that the execution of this
transmission is completed, and
EN_R can be set to FALSE.
POINTER TO Tx
pTxBuffer |[Input LXSERIALCOMBUF |communication |Pointer to Tx buffer 0 FALSE
| T buffer pointer
Offset of area M where the data
Tx data buffer address is to be sent, such as
TBL Input DWORD 200, which means that the 0 FALSE
address .
address to send data is a space
starting from %MB200.
gst“edsData Input  |[DWORD Tx data length  |Length of data to be sent 0 FALSE
. 1: Completed
Q Output BOOL Completion flag 0: Not completed FALSE |FALSE
0: No error
Error Outout BYTE Error 1: Incorrect buffer pointer input 0 FALSE
P 2: TBL or BuffSize out of range
3: SendDataBytes exceeds 1000
7.1.23.3 Example

When EN_R is set, 10 bytes of data starting from MBO will be sent.
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No. Variable Name | Address Variable Description Variable Type Online Value | Power Fail Safeguard | NetWork Puhlicl Enable constant
0001 RxBuffer LXSERIALCOMBUF_T FALSE Not Public |—
oooz pRxBuffer POINTER TO LXSERIALCOMBUF_T 1048580128 FALSE Mot Public |—
0003 TxBuffer LXSERIALCOMBUF_T FALSE Mot Public |—
o004 pTxBuffer POINTER TO LXSERIALCOMBUF_T 1048580128 FALSE Mot Public |—
0005 LXComSerialLineControl1 LXCOMSERIALLINECONTROL FALSE Mot Public |—
0006 IN BOOL TRUE FALSE Mot Public |—
0007 InCffzet DWORD 22 FALSE Mot Public |—
oooe OutOffset DWORD 22 FALSE Mot Public |—
0009 CycleBytes LXCYCLECOMBYTESNUM_E L¥CycleComBy... FALSE Not Public |—
o010 Error BYTE 0 FALSE Not Public |—
0011 TxBufCnt DWORD 0 FALSE Not Public |—
0012 RxBufCnt DWORD 0 FALSE Not Public |—
0013 LXComSend1 LXCOMSEND FALSE Not Public |—
0014 SD_EN_R BOOL TRUE FALSE Not Public ,_
0015 SD_TBL DWORD 0 FALSE Not Public ,_
0016 SD_Size DWORD 10 FALSE Not Public ,_
o7 SD_G BOOL TRUE FALSE Not Public ,_
00138 SD_Error BYTE 0 FALSE Not Public E-

ADR ADR
EN ENO EN ENO
RxBuffer|—{IN OUT—|pRxBuffer=1048580128 | [TxBuffer|—IN OUT—[pTxBuffer=1048580128 |

LXComSerialLineControl1

EN

IN=TRUE g
InOffset=22 |—
QutOffset=22 |—OutOffset

IN

InOffset

LXComSerialLineControl
ENO

Error— Error=0

TxBufferBytes
RxBufferBytes

— TxBufCni=0
— RxBufCnt=0

[CycleBytes=LXCycleComBytesNum_20 |—CycleBytesNum
[pTxBuffer=1048580128 |—pTxBuffer
[pPRxBuffer=1048580128 |—{pRxBuffer
LXComSend1
LXComSend
EN ENO
SD_EN_R=TRUE SRIZML S/B SD_Q=TRUE |
pTxBuffer=1048580128 | —pTxBuffer Error— SD_Error=0 |
SD_TBL=0 |—TBL
SD_Size=10 (—SendDataBytes
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1 pRxBuffer .= ADR(RxBuffer);
2 pTxBuffer .= ADR{TxBuffer);
3
- LXComSerialLineControl1(
5 IN =N,
6 InOffset .= InOffset,
7 OutOffset .= QutOffset,
B CycleBytesNum = CycleBytes.
9 pTxBuffer == pTxBuffer.
10 pRxBuffer .= pRxBuffer,
11 Error==Error,
12 TxBufferBytes==TxBufCnt,
13 RxBufferBytes==RxBufCnt);
14
15 LXComSendi(
16 EN_R:=5SD_EN_R,
17 pTxBuffer == pTxBuffer,
18 TBL = 5D_TBL,
19 sendDataBytes -=SD_Size,
20 Q==5D_Q,
21 Error==50 Error):
7.1.24
Clear Buffer)
7.1.24.1 Function

p TxBuffer = 1048580128

LXComSernialLineControl

IN =
InOffset = 22

OutOffset = 22
pTxBuffer = 1048580128

Error=0
TxBufCnt =0
RxBufCnt=0

LXComSend?

SD EN R=
pTxBuffer = 1048580128
SD_TBL=0

SD_Size =10

SD_Q-=

SD Error=0

Clear the internal PLC communication buffer (LXSERIALCOMBUF _T type).

LxComClearBuf
—EMN_R
—pBuffer

]

LXComClearBuf Functional Block

pRxBuffer = 1048580128

1

pRxBuffer = 1048580128

RxBuffe
TxBuffer

CycleBytes = LXCycleComByt. ..

LXComClearBuf (Free Protocol Communication

7.1.24.2 Parameter
Function o Default [Power Fail
Parameter{Statement|Data Type Description Description Value [Safeguard
Each time a clearing action is
executed, EN_R shall be set from
Enabled. valid on FALSE to TRUE. When it is checked
EN_R Input BOOL risin ed’ e that Q changes from FALSE to FALSE [FALSE
g edg TRUE, it means that the execution of
this clearing is completed, and EN_R
can be set to FALSE.
pBuffer Input Eggégi,ig% cl?oxrr?éz)r(]ication Pointer to Rx or Tx buffer 0 FALSE
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MBUF_T buffer pointer
. 1: Completed
Q Output BOOL Completion flag 0: Not completed FALSE [FALSE
7.1.24.3 Example

Itis to clear the buffer data pointed to by the pointer when EN_R is set.

MNo Variable Name | Address | Variable Descriplinn| Variable Type | Online Value | Power Fail Safeguard | MNetWork Public | Enable constant
oom LXComClearBuf1 LXCOMCLEARBUF FALSE Not Public |—
oooz EN_R BOOL TRUE FALSE Not Public |—
o002 a BOOL TRUE FALSE Not Public |—
0004 RxBuffer BOOL TRUE FALSE Not Public |—
ooos PpRxBuffer POINTER TO LXSERIALCOMBUF_T 824515648 FALSE Not Public E_
ADR
EN ENO

RxBuffer=TRUE IN OUTH—|pRxBuffer=824815648 |

LXComClearBuf1
LXComClearBuf

EN ENO
EN_R=TRUE ggiz) B3 = o Q=TRUE _
pRxBuffer=824815648 |—pBuffer

1 LXComClearBuf1( LXComClearBuf1

2 EN_R = EN_R, EN_R = lIR¥=

3 pBuffer ;= pRxBuffer, pRxBuffer = 824815648
4

Q=>Q); Q=lpNE T
7.1.25 LXComClearCom (Clearing Serial Port Module
Buffer)

7.1.251 Function

Clear the Tx and Rx buffers of the current serial port channel, which is equivalent to the channel reset
operation, without clearing the PLC Tx and Rx buffers.
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7.1.25.2

LXComClearCom
—EMN_R Q
—CycleBytesMum Error —
—InOffset
— DutOffs et

LXComClearCom Functional Block

Parameter

Parameter

Statement|

Data
Type

Function
Description

Description

Initial Value

Power Fail
Safeguard

EN_R

Input

BOOL

Enabled,
valid on
rising edge

Each time a clearing action is performed,
EN_R shall be set from FALSE to TRUE.
When it is detected that Q changes from
FALSE to TRUE, it means that the clearing
action is completed, and EN_R can be set
to FALSE. After the clearing is completed, it
is recommended not to enable this pin.

FALSE

FALSE

CycleByte
sNum

Input

LXCYCL

ECOMBY

TESNUM
E

Data size
transmitted
periodically

For CYCLEBYTESNUM, the enumeration
variable of type
LXCYCLECOMBYTESNUM_E shall be
filled in, and the value depends on the
process parameters in the hardware
configuration. On the left side of the process
parameter page, 16#1A00/ 16#1A01/
16#1A02 respectively correspond to the
data of 20/40/80 bytes input per cycle in
channel 1, and 16#1A03/ 16#1A04/
16#1A05 respectively correspond to the
data of 20/40/80 bytes input per cycle in
channel 2. On the right side, 16#1600/
16#1601/ 16#1602 respectively correspond
to the data of 20/40/80 bytes output per
cycle in channel 1, and 16#1603/ 16#1604/
16#1605 respectively correspond to the
data of 20/40/80 bytes output per cycle in
channel 2. When checked, the input and
output of each channel must be consistent.
For example, if 40 is selected for the input
of channel 1, 40 must also be selected for
the output, and if 20 is selected for the input
of channel 2, 20 must also be selected for
the output.

LXCycleCo
mBytesNum
| 20

FALSE

InOffset

Input

DWORD

Area | offset
address of
periodic input
data

INOFFSET depends on the channel
address in the EtherCAT 10 mapping page
in the hardware configuration. The channel
address corresponding to the first status is
the INOFFSET of the first channel, and the
channel address corresponding to the
second status is the INOFFSET of the
second channel.

FALSE

OutOffset

Input

DWORD

Area Q offset
address of
periodic
output data

OUTOFFSET depends on the channel
address in the EtherCATIO mapping page in
the hardware configuration. The channel
address corresponding to the first ctrl is the
OUTOFFSET of the first channel, and the
channel address corresponding to the

o

FALSE
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second ctrl is the OUTOFFSET of the
second channel.
Completion |1: Completed
Q Output BOOL flag 0: Not completed FALSE FALSE
0: No error
129: InOffset out of range
Error Output BYTE Error 130: OutOffset out of range 0 FALSE
131: CycleBytesNum is illegal
7.1.25.3 Example

Clearing the Tx and Rx buffers of the current serial port channel is equivalent to the channel reset
operation, without clearing the PLC Tx and Rx buffers.

No. Variable Name | Address | ariable Description | ariable Type | Online Value |iner Fail Safeguard| NetWork Public | Enable constant
0001 LXComClearCom1 LXCOMCLEARCOM FALSE Not Public |—
o002 EN_R BOOL TRUE FALSE Not Public |—
0003 CycleBytesNum LXCYCLECOMBYTESNUM_E  LXCycleComBytesNum_20 FALSE Not Public l_
o004 InOffset DWORD 22 FALSE Not Public l_
ooos OutD ffset DWORD 22 FALSE Not Public l_
ooos Q BOOL TRUE FALSE Not Public l_
o007 Error BYTE 0 FALSE Not Public |—
LXComClearComf1
LXComClearCom
EN ENO
EN_R Q
|CycleBytesNum=LXCycleComBytesNum 20 }—CycleBytesNum Error—Error=0
InOffset=22 —InOffset
[OutOffset=22 —OutOffset

1 LXComClearCom1( LXComClearCom1

2 EN R = EN_R, EN R =

3 CycleBytesNum = CycleBytesNum, CycleBytesNum = LXCycleComB. ..

4 InOffset ‘= InOffset, InOffset = 22

5 OutOffset -= OutOffset QOutOffset = 22

6 | Q=>Q Q=

7 Error=>Error); Error=0
7.1.26 SISetConfig (Set the parameters of the SL protocol

server)

7.1.26.1 Version

B AutoThink Software Version: V3.2.3 and above.

B Firmware Version
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7.1.26.2

Controller Type[Firmware Version

LX-CU430 LX-CU430_V1.1.0 and above.

LX-CU433 LX-CU433_V1.0.0 and above.

LX-CU500 LX-CU500_V1.3.0 and above.

LX-CU501 LX-CU501_V1.1.0 and above.

LX-CU510 LX-CU510_V1.0.0 and above.

LX-CU511 LX-CU511_V1.0.0 and above.
Function

Set the SL protocol server parameters.

7.1.26.3

S|SetConfig
—EN EMNO~
—EN_R Q-
—{Active Errld—
—Eth
—Port
—StationMo

SISetConfig Functional Block

Parameter

Parameter|

Statement]

Data
Type

Description

Default
Value

Power Fail
Safeguard

EN_R

Input

BOOL

Rising edge trigger configuration

FALSE

FALSE

Active

Input

BOOL

Server settings
FALSE: Deactivate
TRUE: Activate

FALSE

FALSE

Eth

Input

BYTE

Specify network card
0: ethO
1: eth1

FALSE

Port

Input

DINT

Port number
Default 5002, range 0~1, 1023, 1200 cannot be
configured

FALSE

StationNo

Input

BYTE

Request target station number
Default 255, configurable range 1~255

FALSE

Q

Output

BOOL

Output result
FALSE: Not completed
TRUE: Completed

FALSE

FALSE

Errid

Output

DINT

Output error code

0: Success

0x1: Invalid network card number

0x2: Invalid station number

0x4: Port number cannot be configured
0x8: Server creation failed

0x10: The instance already exists

FALSE
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7.1.26.4 Precautions for use

The SL protocol server supports only one client connection. When another client connects, the server
actively closes the old connection.

The D-area soft components are D0~D4999.

7.1.26.5 Example

1. Variable Definition

No. Variable Name | Addrezs ‘Variable Description Variable Type | Initial Walue | Power Fail Safeguard | NetWork Public | Enable constant
oo SlSetConfigi SLSETCONFIG j FALSE ﬂ Not Public j |—
nooz EN_R_SET BOOL ﬂ FALSE ﬂ FALSE ﬂ Not Public j |—
o003 Active BOOL j FALSE j FALSE ﬂ Not Public ﬂ [
noo4 Eth BYTE j 0 FALSE ﬂ Not Public j ,_
000s Port DINT j 0 FALSE ﬂ Not Public j |—
0005 StationNo BYTE ﬂ 0 FALSE ﬂ Not Public j |—
oooy Q BOOL j FALSE j FALSE ﬂ Not Public j |—
ooos Errid DINT j 0 FALSE ﬂ Not Public j |—

2. LD Configuration Example

o001
S15etCanfig

SlSetConfig
Er EMNO
[EN R_SET}EN_R a—{a ]
Active I—.ﬂxctiue Errld— Errld
Eth I—Eth

Part |—F'nrt
StationMo StationMo
|_ |_

3. ST Configuration Example
SISetConfig1(
EN_R := EN_R_SET,
Active := Active,
Eth := Eth,
Port := Port,
StationNo := StationNo,
Q=>Q,
Errld=>Errld);

4. Operation Example
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The rising edge of EN_R triggers the write configuration. The Active, Eth, Port, and StationNo fields
must be written in advance.When reconfiguring the server, EN_R must first be written from a high level
to a low level. When the configuration is successful, the output Errld is 0, and Q is 1. When Enr is
written to a low level, Errld and Q are cleared to 0. An example of server configuration is shown in the

figure below.

An Errld value of 0x10 indicates that when configuring multiple function blocks, if one function block's
EN_R input is at a high level, other function blocks are prohibited from being configured until the
configured function block's EN_R input goes to a low level. During a full download, cold reset, or hot
reset, all function blocks reset their configuration protection state. An example of the "Configuration in

EN_R _SET=TRUE

Port=5002 |

SISetConfig
ENM
EM R
Active
Eth
Port

[StationMo=255 |—

StationMo

EMO
Q
Errld

Errld=0

Progress" error report is shown in the figure below.

7.1.27
In
7.1.271
| |
B Firmware Version

EN_R_SET=TRUE
Active=TRUE o

Port=5002 |

[StationMo=255 |—

SlSetConfig
ENM
EN R
Active
Eth
Part
StationMo

EMO
]
Errld

Errld=0

formation)

Version

AutoThink Software Version: V3.2.3 and above.

SiGetDiag (Get SL protocol server pDiagnose

Controller Type|[Firmware Version

LX-CU430 LX-CU430_V1.1.0 and above.
LX-CU433 LX-CU433_V1.0.0 and above.
LX-CU500 LX-CU500_V1.3.0 and above.
LX-CU501 LX-CU501_V1.1.0 and above.
LX-CU510 LX-CU510_V1.0.0 and above.
LX-CU511 LX-CU511_V1.0.0 and above.
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7.1.27.2

Function

Retrieve SL Protocol Server Diagnostic Information.

SlGetDiag
—EN EMNO—
—IM Q—
Errld—
SrvState—
ConnectCount—
DiagErCode—

SIGetDiag Functional Block

7.1.27.3 Parameter

Parameter |Statement|Data Type[Description Default Value|Power Fail Safeguard

IN Input BOOL Function block enable, active high |FALSE FALSE
Output Result

Q Output BOOL FALSE: Not Completed FALSE FALSE
TRUE: Completed
Output Result

Errid Output DINT 0: Success 0 FALSE
Not 0: Failure
Server Status

SrvState Output BOOL FALSE: Server Deactivated FALSE FALSE
TRUE: Server Activated

ConnectCount{Output BYTE N.umber of Client Connections 0 FALSE
0: Not Connected
Diagnostic Error Codes
0: Success

DiagErrCode |Output UDINT 0x1: Server Receive Error 0 FALSE
0x2: Server Send Error
0x4: Received Message Length Error|

7.1.27.4 Precautions for use

The SL protocol server supports only one client connection. When another client connects, the server
actively closes the old connection.

The D-area soft components are D0~D4999.

7.1.27.5

Example

1. Variable Definition
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MNo. Variable Name | Address ‘Wariable Description Variable Type | Initial Value: | Power Fail Safeguard | NetWork Public | Enable constant
ooot SiGetDiag1 SLGETDIAG ﬂ FALSE j Not Public ﬂ |—
111124 EN_R_GET BOOL j FALSE ﬂ FALSE j Not Public j |—
0003 0_GET BOOL ﬂ FALSE ﬂ FALSE j Not Public ﬂ |—
0004 Errid DINT ﬂ 0 FALSE ﬂ Mot Public ﬂ |_
0005 Srvistate BOOL ﬂ FALSE ﬂ FALSE ﬂ Not Public ﬂ |—
ooos ConnectCount BYTE ﬂ 0 FALSE ﬂ Mot Public ﬂ |_
o007 DiagErrCode UDINT j 0 FALSE j Not Public j
2. LD Configuration Example

o004

S1GetDiag

EM
EN_R_GETIN

SlGetDiag

EMO

O
Errldi—
Snvstate—
ConnectCount
DiagErrCode

0_GET
Errld

SnvEtate

ConnectCount

DiagErrCode

ST Configuration Example
SIGetDiag1(
IN := EN_R_GET,
Q=>Q_GET,
Errld=>Errld,
SrvState=>SrvState,

ConnectCount=>ConnectCount,

DiagErrCode=>DiagErrCode);

Operation Example

B When the IN input is high, output diagnostic information, as shown in the example below.

EN_R_GET=TRUE

SlGetDiag
EN ENO
IN olgm O GET=TRUE |
Errld— Errld1=0 |
SrState—Sn/State=FALSE |
ConnectCount— ConnectCount=0
DiagErCoder— DiagErrCode=0

B SrvState diagnoses the server status, including activation and deactivation states. When
deactivated, SrvState is FALSE. When activated, SrvState is TRUE. An example is shown in the

figure below.
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SlGetDiag
EN ENO
EN R GET=TRUE BRI B Q GET=TRUE |
Errdi—{ Erld1=0 ]
SR S1vState=TRUE |
ConnectCount— ConnectCount=0
DiagErrCodel—{ DiagErCode=0 |
B ConnectCount diagnoses the number of connected clients. 0 indicates no connection. An example
with 1 connection is shown in the figure below.
SlGetDiag
EN ENO
EN_R_GET=TRUE ggilf Sigg O GET=TRUE |
Errid—{ Ema1=0_]
SUSEC g SState=TRUE |
ConnectCount— ConnectCount=1 |
DiagErrCodel— DiagErCode=0 |
B An example with 1 connection is shown in thDiagErrCode diagnoses server faults, such as
reporting a received message length error. An example is shown in the figure below.e figure below.
SlGetDiag
EN END
EN_R_GET=TRUE ggll Sl O GET=TRUE |
Errd—{ Erld1=0 ]
SR SnStaie=TRUE _
ConnectCount— ConnectCount=1
DiagErCode— DiagErCode=4 |
7.1.28 SLConfig (Set the parameters of the SL peotocol)
7.1.28.1 Version
B AutoThink Software Version: V3.2.3SP3 and above.
B Firmware Version
Controller Type[Firmware Version
LX-CU430 LX-CU430_V1.2.0 and above.
LX-CU433 LX-CU433_V1.1.0 and above.
LX-CU500 LX-CU500_V1.4.0 and above.
LX-CU501 LX-CU501_V1.2.0 and above.
LX-CU510 LX-CU510_V1.1.0 and above.
LX-CU511 LX-CU511_V1.0.1 and above.
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7.1.28.2 Function

Through this function block, you can set, retrieve, or reset parameters for soft components. The reset
operation takes priority over setting and retrieving parameters.

When Query is FALSE, you can configure soft component parameters. The parameters to configure
include StationNo, SCType, ByteOffset, and BitOffset.

When Query is TRUE, you can retrieve the configured soft component parameters. The configured
parameters can be obtained through ByteOffsetConfig, BitOffsetConfig, and StationNoConfig.

When Reset is TRUE, the configured soft component parameters in the Mitsubishi server will be reset to
their default values.

SLConfig

—EMN ENO—
—EM_R Q-
—Query ErrorlDi—
—StationMo StationMoConfig—
—SCType MappingArealen—
—ByteOffset ByteOffsetConfig—
—BitOffset BitOffsetConfig—
—{Reset

SLConfig Functional Block

7.1.28.3 Precautions

Once the function block configuration takes effect, it will remain unchanged even after power-off and
restart, until the parameters are reconfigured or reset.

When the function block is triggered by the rising edge of EN_R, other SLConfig function blocks must wait
until the EN_R of this function block is set to FALSE before they can be used. Otherwise, error code 2 (an
instance is currently being configured) will be reported.

During the configuration process of the function block, power-off is strictly prohibited, as it may cause the
operation to fail.

The access address of a word soft component = starting offset byte + number of bytes occupied by a
single soft component * soft component number. During configuration, ensure that this address does not
exceed the size of the output parameter MappingArealen to avoid memory access out-of-bounds issues.

7.1.28.4 Parameter

et Default |Power Fail
Parameter Statement|Data Type Description Value |Safeguard
EN_R INPUT BOOL Rising edge trigger configuration. FALSE [FALSE
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FALSE: Set soft component parameters
Query INPUT BOOL TRUE: Get soft component parameters FALSE  |FALSE
StationNo INPUT BYTE Request station No.: 1~255 0 FALSE
Enumeration type:
SCType INPUT SL_SC_TYPE|eSC_D: D soft component (data register) eSC_D |FALSE
eSC_W: W soft component (link register)
ByteOffset INPUT UDINT Starting offset byte in M area for the soft element 0 FALSE
selected by SCType.
Starting bit of the offset byte in M area for the
BitOffset INPUT Byte soft element selected by SCType (range: 0~7, |0 FALSE
default: 0).
Reset configuration:
Reset INPUT BOOL FALSE: No reset / Reset failed FALSE [FALSE
TRUE: Reset
Completion status:
Q OUTPUT |BOOL FALSE: Not completed FALSE |[FALSE
TRUE: Completed
ErrorlD OUTPUT |UDINT Error code definitions: See the table below. 0 FALSE
StationNoConfig [OUTPUT |BYTE Get configured station number. 0 FALSE
MappingArealLen|OUTPUT (UDINT Get total size of M area. 0 FALSE
Retrieve the byte offset configuration of the M
ByteOffsetConfig| OUTPUT (UDINT area corresponding to the soft component 0 FALSE
selected by SCType.
Retrieve the starting bit configuration of the
BitOffsetConfig |OUTPUT [BYTE starting offset byte in the M area corresponding |0 FALSE
to the soft component selected by SCType.
7.1.28.5 Error Code
Error code(Description
0 Success.
1 Invalid request station number.
2 Configuration instance already in progress.
3 Soft element mapping offset out of range.
4 lllegal soft element bit offset..
5 Configuration file write failed.
7.1.28.6 Example

1. Variable Definition
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No. “ariable Name Address Variable Description Variable Type | Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
oom SLConfig1 SLCONFIG j FALSE j Not Public j |—
0002 EN_R_Config BOOL j FALSE j FALSE j Not Public j |—
0003 Query_Config BOOL ﬂ FALSE ﬂ FALSE ﬂ Not Public ﬂ ,_
o004 StationNo_Config BYTE j o FALSE j Not Public j |—
0005 | SCType_Config SL_SC_TYPE =l eSC_D | racee | et public = I~
0006 ByteOffset_Config UDINT ﬂ o FALSE ﬂ Not Public ﬂ ,_
o007 BitOffzet_Config BYTE j [t} FALSE j Not Public j |—
oooe Reset_Config BOOL j FALSE j FALSE j Not Public j |—
0009 Q_Config BOOL ﬂ FALSE ﬂ FALSE ﬂ Not Public ﬂ ,_
0010 ErroriD_Config UDINT j o FALSE j Not Public j |—
oo StationNeConfig_Config BYTE j o FALSE j Not Public j |—
0z MappingArealen_Config UDINT ﬂ o FALSE ﬂ Not Public ﬂ ,_
0013 ByteOffzetConfig_Config UDINT j [t} FALSE j Mot Public j
M BitO ffsetConfig_Config BYTE j o FALSE j Not Public j |—

2. LD Configuration Example
0001 SLConfigl
SLConfig
EM EMNO
EM_R a—a Cnnﬁ§|
Query Configh—Query ErrorlDF—ErrorlD Config
[StationNo_Configl— StationMa StationMoConfig—{StationNoCanfig Config|
[SCType Configh—SCType MappingArealen—MappingArealen Config|
[ByteOffset Configh—ByteOffset ByteOffsetConfig—ByteOffsetConfig Config|
[BitOffset Configh—{BitOffset BitOffsetConfig—{BitOffsetConfig Config|
[Reset Configl—Reset

3. ST Configuration Example

SLConfig1(

EN_R := EN_R_Config,

Query := Query_Config,
StationNo := StationNo_Config,
SCType := SCType_Config,
ByteOffset := ByteOffset_Config,
BitOffset := BitOffset_Config,
Reset := Reset_Config,
Q=>Q_Config,
ErrorID=>ErrorID_Config,

StationNoConfig=>StationNoConfig_Config,

MappingArealLen=>MappingArealLen_Config,

ByteOffsetConfig=>ByteOffsetConfig_Config,
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BitOffsetConfig=>BitOffsetConfig_Config);

4. Next, take the LD program as an example to demonstrate SLConfig parameter configuration, parameter
query, parameter reset, configuration parameter check, configuration parameter power-down retention,
and multi-instance protection.

B Parameter Configuration

Set Query and Reset parameters to FALSE. Input the request station number, soft component type,
starting byte of the soft component M-area mapping, and the bit starting position of the starting
byte. A rising edge on EN_R triggers the parameter configuration. The output pins will have the
following states:

o  Configuration successful: Q is TRUE, ErrorlD is 0, and ByteOffsetConfig, BitOffsetConfig,
StationNoConfig, and MappingArealen are all 0.

SLConfig
EM EMO
—EN_R O Config=TRUE |

[Query__Config=FALSE —Query ErrarlD— ErrorlD_Config=0
StationMo__ Config=255 I—StatinnNn StationMoConfig— StationMoConfig_Config=0 |
SCType_Cnnﬂg:eSCﬂ—SCType MappingArealen— MappingArealen_Config=0 |
|EI*ﬁerfset_Cnnﬂgz1W|—Emeﬂfrset ByteOffsetConfig— ByteOffsetConfig_Config=0 |

| BitOffset_Config=0 |—{BitOffset BitOffsetConfig— BitOffisetConfig_Config=0 |
|[Reset_Config=FALSE |—Reset

o  Configuration failed: Q is FALSE, ErrorID is a non-zero value, and ByteOffsetConfig,
BitOffsetConfig, StationNoConfig, and MappingArealLen are all 0.

B Parameter Query

Set the Query parameter to TRUE and the Reset parameter to FALSE. Select the soft component
type to query in SCType, and ignore other input parameters. A rising edge on EN_R triggers the
parameter query. The output pins will have the following states:

o Query successful: Q is TRUE, ErrorID is 0, and the output parameters ByteOffsetConfig,
BitOffsetConfig, StationNoConfig, and MappingArealLen are valid.

SLCanfig
EM EMO
BN Conngerroe SN I Coo TRUE
Query__Configc=TRUE SS[alEN" ErrorlD—]{ ErrorlD_Config=0 |

StationMo__Config=0 |— StationMo StationMoConfig—StationMoConfig_Caonfig=255 |

SCType_Cnnﬂgzescg—SCType MappingArealen—MappingArealen_Config=8388603 |
[ByteOffset_Config=100 |ByteOffset ByteOffsetConfig—{ByteOffsetConfig_Config=100 |
| BitDffset_Config=0 |{BitOffset BitOffsetConfig— BitOffsetConfig_Config=0 |

[Reset_Config=FALSE [Reset

o Query failed: Q is FALSE, ErrorID is a non-zero value, and the output parameters
ByteOffsetConfig, BitOffsetConfig, StationNoConfig, and MappingArealLen are all 0.

B Parameter Reset

Set the Reset parameter to TRUE (other input parameters are ignored). A rising edge on EN_R
triggers the parameter reset. The request station number becomes 255. All soft components' M-

290



r%«frle%

area mapping byte offsets and starting bit offsets are reset to 0. The output pins will have the

following states:

O

StationNoConfig, MappingArealen are all 0.

EN

1

[Query_ Config=FALSE |
StationMo__Config=0  |—
SCType_Config=eSC_D |
[ByteOffset_Config=100 |
BitOffset_Config=0 |—

EM_R
Query
StationMo
SCType
ByteOffs et
BitOffs et
Reset

Reset_Config=TRUE

SLCaonfig
EMO

Reset successful: Q is TRUE, ErrorlID is 0, and ByteOffsetConfig, BitOffsetConfig,

]
ErroriD

Q_Config=TRUE
— ErrorlD_Config=0 |

StationMoConfig

StationMoConfig_Config=0 |

MappingArealen

MappingArealen_Config=0 |

ByteOffsetConfig

ByteOffsetConfig_Config=0 |

BitOffsetCanfig

BitOffsetConfig_Config=0 |

O

StationNoConfig, MappingAreaLen are all 0.

Configuration Parameter Validation

Reset failed: Q is FALSE, ErrorID is a non-zero value, and ByteOffsetConfig, BitOffsetConfig,

Configure the function block's input parameters with both Query and Reset set to FALSE. A rising
edge on EN_R triggers validation checks on the input parameters, including:

[m]
station number).

[Query_Config=FALSE |—
StationNo__Config=0 |
SCType_Config=eSC_D |
[ ByteOffset_Config=0 | —
| BitOffset_Config=0 |
|Reset_Config=FALSE |—

EM

EMN_R
Query
StationMo
SCType
ByteOffs et
BitOffs et
Feset

SLConfig

Request station number range: Must be 1~255. If out of range, ErrorID reports 1 (Invalid

EMNO

il
ErrariD

0_Config=FALSE |

ErrorlD_Config=1 |

StationMoCaonfig

StationMoConfig_Config=0 |

MappingArealen

MappingArealen_Config=0 |

ByteOffsetConfig

ByteOffsetConfig_Config=0 |

BitOffsetConfig

BitOffsetConfig_Config=0 |

O
range).

ByteOffset exceeds M-area size: Reports error code 3 (Soft component mapping offset out of

SLCanfig

EM EMO

[EN_R_Config=TRUE ggi=illg Q

Cluery_ Config=FALSE I—Querg.r ErrariD

StationMo__ Config=255 I—StatiunNn StationMoConfig

SCType_CﬂnﬂgzeSCM—SCType MappingArealen

|Ely'terrset_Cnnﬂg:‘lDDDDDDWl—EIYteGﬁset ByteOffzetConfig

|_Elitl:]ffset_l30nﬁgzlll I—Eitﬂﬁset BitOffsetConfig
[Reset_Config=FALSE [Reset

0
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O_Config=FALSE |
ErrorlD_Config=3 |
StationMNoConfig_Config=0 |
MappingArealen_Config=0 |
ByteOffsetConfig_Config=0 |
BitOffsetConfig_Config=0 |

BitOffset range (0~7) violation: Reports error code 4 (Invalid soft component bit offset).
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SLCaonfig
EM EMNO
Ll EN_R ala_Config=FALSE |
[Query_ Config=FALSE [ Query ErrorlD—{ ErrorlD_Config=4 |
StationMo__ Config=255 I—StatinnNn StationMoConfig— StationMoConfig_Config=0 |
SCType_Cnnﬂg:eSCLI—SCType MappingArealen— MappingArealen_Config=0 |
|Ely'terrset_Cnnﬂg=1W|—Ely'terrset ByteOffsetConfig— ByteOffsetConfig_Caonfig=0 |
[ BitOffiset_Config=8 |—{BitOffsat BitOffsetConfig— BitOffsetConfig_Config=0 |
[Reset_Config=FALSE |Reset
7.1.29 SLConnect (Set SL protocol server connection)

7.1.29.1 Version

B AutoThink Software Version: V3.2.3SP3 and above.

B Firmware Version

Controller Type[Firmware Version
LX-CU430 LX-CU430_V1.2.0 and above.
LX-CU433 LX-CU433_V1.1.0 and above.

LX-CU500 LX-CU500_V1.4.0 and above.

LX-CU501 LX-CU501_V1.2.0 and above.

LX-CU510 LX-CU510_V1.1.0 and above.

LX-CU511 LX-CU511_V1.0.1 and above.
7.1.29.2 Function

Set SL protocol server connection.

SLConnect
—EN ENO—
—EN_R Q—
—{ConnectlD ErrorlD—
—Active
—Eth
—{FPort

SLConnect Functional Block

7.1.29.3 Parameter
Data o Default Power Fail
Parameter|Statement| Type Description Value Safeguard
EN_R INPUT BOOL |Rising edge trigger configuration. FALSE FALSE
ConnectiD INPUT BYTE Connection ID: Range 1~8, corresponding to 8 1 FALSE
channels of connections.
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Server activation/deactivation settings:
Active INPUT BOOL |FALSE: Deactivate FALSE FALSE
TRUE: Activate
Port Number:
Eth INPUT BYTE |0: P1 0 FALSE
1: P2
Port number configuration:
Port INPUT UINT  |Valid range: 1025~65534 0 FALSE
Ports 1200 and 1201 cannot be configured.
Completion Status:
Q OUTPUT |BOOL |FALSE: Incomplete FALSE FALSE
TRUE: Complete
ErrorlD OUTPUT [DINT Eg;‘o\el\ll'ror code definitions, please refer to the table 0 FALSE
7.1.29.4 Error Code
Error code(Description
0 Success.
2 Configuration instance already in progress.
6 Invalid connection ID.
7 Invalid port number.
8 Port number cannot be configured.
9 Server startup failed (e.g. port number already exists).
14 Server already exists.
7.1.29.5 Example
1. Variable Definition
No. Variable Name | Address Variable Description Variable Type | Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 SLConnect1 SLCONMNECT j FALSE j Not Public j |—
o002 EN_R_Conn1 BOOL j FALSE j FALSE j Not Public j |—
o0oo3 ConnectlD_Conn1 BYTE j o FALSE j Not Public j |—
o004 Eth_Conn1 BYTE j 0 FALSE j Not Public j |—
0005 Active_Conn1 BOOL j FALSE j FALSE j Not Public j |—
0005 Port_Conn1 UINT ﬂ 0 FALSE ﬂ Not Public j
o007 Q_Conn1 BOOL j FALSE j FALSE j Not Public j |—
ooos ErroriD_Conn1 UDINT ﬂ 0 FALSE ﬂ Not Public j |—

2. LD Configuration Example
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0001

SLConnect1
SLConnect

EN EMNO

EN R Conn1FEM R Qr—Q Conn?

[ConnectlD Conn1l—ConnectlD ErrorlD—ErrarlD Conn

Active Connl I—Actiue

Eth Conn1i—Eth

Port Conni I—F'nrt

3. ST Configuration Example

SLConnect1(
EN_R:=EN_R_Conn1,
ConnectID := ConnectlD_Connf1,
Active := Active_Conn1,

Eth := Eth_Conn1,

Port := Port_Conn1,
Q=>Q_Conn1,
ErrorID=>ErrorID_Conn1);

4. The following demonstrates SLConnect parameter configuration, multi-instance protection for the same
handle, and connection triggering using an LD program as an example.

B Parameter Validation

When the connection function block's EN_R receives a rising edge, it validates input parameters.
When Active is FALSE, only ConnectlD is checked as follows:

o ConnectID range: 1~8 (corresponding to 8 connections), out-of-range reports error 6 (Invalid
Connection ID)

SLConnect

EN ENO
Ll EN_R QG _Conn1=FALSE |

| ConnectlD_Caonn1=0 I—CnnnectID ErrorlD—— ErrorlD_Caonn1=6 |
Active_Conn1=TRUE Active
| Eth_Conn1=0 I—Eth

[Port_Conn1=5001 —Part

o Eth range: 0~1, out-of-range reports error 7 (Invalid Network Port Number)
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SLConnect
EM EMNO
[EN_R_Conn1=TRUE (=il Q—Q_Conn1=FALSE |
ConnectlD_Conn1=1 I—CnnnemID ErrarlD—— ErrorlD_Caonn1=7 |

Active

Active_Conn1=TRLE !
Eth_Conn1=3 |—

[Port_Conn1=5001

Eth
Port

o Port range: 1025~65534 (ports 1200 and 1201 cannot be configured), out-of-range reports
error 8 (Unconfigurable Port Number)

EM

EMN_R_Conn1=TRUE
ConnectlD_Caonni1=1

Active_Conn1=TRUE

| Eth_Conn1=0 |—

EMN_R
ConnectiD
Active

Eth

[Port_Conn1=1023

Port

SLConnect

EMNO
]
ErroriD

0 Connl1=FALSE |
ErrorlD_Conni=3 |

B Connection Triggering
With correct input parameters, a rising edge on EN_R triggers the connection. Output pin states
are:
o  Connection successful: Q=TRUE, ErrorlD=0.
SLConnect
EM EMO
EM_R_Conn1=TRLUE EMN_R == 0 Conn1=TRUE
ConnectlD_Conni1=1 ConnectiD ErranD—| ErrorlD_Conn1=0
Active_Conn1=TRUE Active
| Eth_Conn1=0 I—Eth
[Port_Conn1=5001 —Port
o  Connection failed: Q=FALSE, ErrorID=non-zero value.
7.1.30 SLDiag (Get SL protocol server Diagnose
Information)
7.1.30.1 Version
B AutoThink Software Version: V3.2.3SP3 and above.
B Firmware Version
Controller Type[Firmware Version
LX-CU430 LX-CU430_V1.2.0 and above.
LX-CU433 LX-CU433_V1.1.0 and above.
LX-CU500 LX-CU500_V1.4.0 and above.
LX-CU501 LX-CU501_V1.2.0 and above.

295



r%«frle%

7.1.30.2

Get SL protocol server status.

7.1.30.3

During the configuration process of the function block, power-off is strictly prohibited, as it may cause the

connection to fail.

LX-CU510 LX-CU510_V1.1.0 and above.
LX-CU511 LX-CU511_V1.0.1 and above.
Function
Precautions

SLDiag
1ENM ENOF
M Qr
1ConnectlD ErrorlDf
SrvStater

SLDiag Functional Block

7.1.30.4 Parameter
Parameter{Statement|Data Type Description 3::::“ ;:;ZLE?:
IN INPUT BOOL Function block enable, high level trigger. FALSE FALSE
ConnectD|INPUT  [BYTE Sg:ﬁ:;ffé‘;ﬁaéig?s 1~8 (corresponding to 8 | FALSE
Completion Status:
Q OUTPUT |BOOL FALSE: Not completed FALSE FALSE
TRUE: Completed
Server Status:
elnit(0): IN disabled display value
SrvState |OUTPUT |SL_SRV_STATE|eStop(1): Server stopped elnit FALSE
eStart(2): Server started
eConnect(3): Server connected
ErrorlD OUTPUT |UDINT For error code definitions, please refer to the 0 FALSE
table below.
7.1.30.5 Error Code
Error code|Description
0 Success.
6 Invalid connection ID.
10 Service reception error.
11 Server transmission error.
12 Remote client actively closed connection.
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|13 Received message length error.
7.1.30.6 Example
1. Variable Definition
No. Variable Name | Address ariable Description Variable Type | Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 SLDiag1 SLDIAG j FALSE j Not Public j |—
o002 IN_Diag1 BOOL j FALSE j FALSE j Not Public j |—
ooo3 ConnectlD_Conn1 BYTE j 0 FALSE j Not Public j
0004 Q_Diagl BOOL ﬂ FALSE ﬂ FALSE j Mot Public j |—
0005 ErroriD_Diag1 UDINT j 0 FALSE j Not Public j |—
0005 SrvState_Diag1 SL_SRW_STATE j elnit j FALSE j Not Public j |—
2. LD Configuration Example
0a0q .
SLDiag!
SLDiag
EN ENO
M Diag‘II—IN Q—Q Diagl
[ConnectlD Conn1—Connect|D ErrorlDFErrerlD Diag1
Snvatater—SvState Diagl

3. ST Configuration Example

4.

S

LDiag1(
IN := IN_Diag1,

ConnectID := ConnectID_Connf,

Q=>Q_Diag1,

ErrorlID=>Errorl

D_Diag1,

SrvState=>SrvState_Diag1);

The following demonstrates SLDiag parameter verification and diagnostic acquisition example using an
LD program as an example.

Parameter Check

The connection ID range is 1~8, corresponding to 8 channels. If the range is exceeded, error code
6 (Invalid Connection ID) will be reported.

Diagnostic Acquisition

Input ConnectID, and when IN is at a high level, diagnostics are reported in real-time with the

following two

o  Normal Diagnosis: Q is TRUE, and ErrorID is 0.

states:
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SLDiag
EM EMO

eI | B O Diag1=TRUE

1
[ConnectiD_Conn1=1 —ConnectlD ErrorlD—| ErrorlD_Diag1=0

SnState—SnvState_Diagi=eStant |

o  Abnormal Diagnosis: Q is FALSE, and ErrorID is a non-zero value.

7.1.31

7.1.31.1

LXComCapture (Serial port packet capture)

Version

B AutoThink software version: V3.2.3SP3 and above.

B Controller firmware versions are as follows:

7.1.31.2

Controller Model|Firmware Version

LX-CU430 LX-CU430_V1.2.0 and above.
LX-CU433 LX-CU433_V1.1.0 and above.
LX-CU500 LX-CU500_V1.4.0 and above.
LX-CU501 LX-CU501_V1.2.0 and above.
LX-CU510 LX-CU510_V1.1.0 and above.
LX-CU5M11 LX-CU511_V1.0.1 and above.

Function

Obtains the baud rate, data bits, stop bits, parity, and frame interval information for the corresponding
channel of the LX-CM series serial port module to be captured.

LXComCapture
EN R Status—
ECAT SlaveAddr Baudrate—
Fort DataBits—
Stopbits—
Panty—

Framelntervali—

LXComCapture Function Block

7.1.31.3 Parameters
Parameter Declaration LEiE Description LEE
Type Value
EN_R INPUT BOOL |Enable on rising edge. FALSE
ECAT_SlaveAddrINPUT UINT EtherCAT slave address of the serial port module for capture. 0
Input range 1~65535.
Port INPUT USINT Serial port module channel number: 0

1: Channel 1 (channel1Setting)
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2: Channel 2 (channel2Setting)
Capture status
0: No error
1: Invalid ECAT_SlaveAddr value input
4: Invalid Port value input
200: Not a HollySys LX series serial port module
201: Module is not a serial port module
202: Channel of the capture module is not enabled
203: Module status abnormal or input slave address is not a
configured serial port slave
Status OUTPUT  USINT 204: AT capture function already enabled, function block capture 0
is disabled
205: Capture function block stopped
206: AT has stopped function block capture, waiting for AT to
start capture
207: Capturing with new parameters
208: Capture function block called repeatedly
209: The serial port parameter pointer for the packet capture
function is null
Baud rate of the serial port module:
1: 1200
2: 2400
3: 4800
Baudrate OUTPUT [USINT [4: 9600 0
5: 19200
6: 38400
7: 57600
8: 115200
Data bits of the serial port module:
Databits OUTPUT |USINT |1: 8 bits 0
2: 7 bits
Parity of the serial port module:
Parity OUTPUT |usINT [1:None 0
2: Odd
3: Even
Stop bits of the serial port module:
Stopbits OUTPUT |USINT [1: 1 bit 0
2: 2 bits
Framelnterval [OUTPUT |USINT |Frame interval of the serial port module: 0~255. 0
7.1.31.4 Example

Taking the acquisition of configuration parameters for channel 1 of the LX-CMO0O03 serial port module as an
example.

1. Configure Module Channel Parameters

Double-click the LX_CMO003 node in the left configuration tree, and open the "Channel Parameter
Information" tab to view the configured parameters for LX-CM003 channel 1, as shown below.
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=145} 485
0B HEEE EtnerCATI RS | WES4 | Miiibas BESHES | EmercaT omst | 52 |
B TaSK () (EADE) EEEEEE
il comm_485 (PRG)
B Main(PEC) @ige e %3l iR
6

chanmel1Setting 0xB000: 00 CHL Config Data

channel?Setting 0x5010:00 CHZ Config Data

= AR

=] L cus1{uecus1n)

; EtherHet1 (ETHERNET )

% EtherHet2 (ETHERNET

® [ 1] EtherCAT Maste:
L8 L1 LX_CM003 (1001 : LE-CM00G)

B zRze

Pz

2] e

@[] dsE

¥ PR

b festisiR

BB chanmel15e tting 155
Fs 24k SHE Hiipe AE BHiE E/ME
1 Charnel State Enable USINT Enable
2 Baudrate 9600 Baud USINT 9500 Baud
3 Databits 8 USINT 8
4 Parity HORE USINT HONE
5 Stophits 1 USINT 1
[} Communication FS485 USINT RS485
7 SendContinuous Enable USINT Enable
8 Frame Interval 35 USINT [i] 255 0

2. Configuration Example

B Variable Declaration

Fs HEE Bt EEiHE R WHaiE AP IR AT EERE

LiConCapturel LYCOMCAFTURE hd puse | AT hd

0002 | EN_R BOOL v FarsE v FaLSE v T hd

0003 Capture_State USIHT Tlo FALSE il e/ e x

0004 | Capture_Baudrate USINT Tla FALSE T TR h

0005 | Capture_DataBits USINT Tla FALSE T TR hd

000& Capture_Stopbits USIHT hl ] FALSE Il i/ e 28 hd

ooy Capture_FParity USIHT hal 1| FAISE Il /28 h

A R A

00os Capture_Framelnterval USIHT Tlo FALSE T TR hd

B LD Configuration Example
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0001 LXComCapture
LXComCapture
EM ENO
EN R HHEN R Status—{Capture State
1001 FECAT SlaveAddr Baudrate—{Capture Baudrate|
1 HPort DataBits—Capture DataBits|
Stopbits—{Capture Stopbits|
Parity—Capture Parity|
Framelnterval—{Capture Framelnterval|

B ST Configuration Example

LXComCapture1(
EN_R:= EN_R,
ECAT_SlaveAddr := 1001,
Port :=1,
Status=>Capture_State,
Baudrate=>Capture_Baudrate,
DataBits=>Capture_DataBits,
Stopbits=>Capture_Stopbits,
Parity=>Capture_Parity,
Framelnterval=>Capture_Framelnterval);

3. Taking the LD program as an example, when the function block enable signal EN_R is set from FALSE
to TRUE, the baud rate, data bits, stop bits, parity, and frame interval of LX-CM003 channel 1 can be
obtained.
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LXComCapture1
LXComCapture
EN ENO
[EN_R=TRUE =RIS\HI Status—[Capture_State=0 |
1001 I—ECﬂT_SIaveAddr Baudrate—Capture_Baudrate=4 |
1 I—P::lrt DataBits—Capture_DataBits=1 |
Stopbits—Capture_Stopbits=1 |
Parity—Capture_Parity=1 |
Framelnterval—{Capture_Framelnterval=35 |

7.1.32 LXComMBMaster (MODBUS Master(capture))

7.1.321 Version

B AutoThink software version: V3.2.3SP3 and above.

B Controller firmware versions are as follows:

Controller Model|Firmware Version

LX-CU430 LX-CU430_V1.2.0 and above.
LX-CU433 LX-CU433_V1.1.0 and above.
LX-CU500 LX-CU500_V1.4.0 and above.
LX-CU501 LX-CU501_V1.2.0 and above.
LX-CU510 LX-CU510_V1.1.0 and above.
LX-CU511 LX-CU511_V1.0.1 and above.

7.1.32.2 Function

When the LX-CM series serial communication module acts as a Modbus RTU master, this function block
allows checking the message status and using the "Serial Port Capture" tool to parse received or sent
slave messages.

This function block replaces the previous LXComModbusRTUMaster (MODBUS Master).
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LXComMBMaster

—EN R Donef
—ECAT_SlaveAddr Busy
—Part Error-
—InCffset ErrorlDi—
—0OutOffset

—ChannelLen

SlaveAddress
FunctionCode
RegAddr
Cluantity

TBL

TimeOut

LXComMBMaster Function Block

7.1.32.3 Precautions

Configure the serial port module channel parameters with Channel State set to Enable, SendContinuous
State set to Continuous Send Enable (Enable), and Frame Interval must be configured to at least 35.

7.1.32.4 Parameters
Parameter Declaration|Data Type Description Default Value
EN_R INPUT BOOL Rising edge enable. FALSE
EtherCAT slave address of the serial
ECAT_SlaveAddr|INPUT WORD port module for capture. Input range |0
1~65535.
Serial port module channel number:
Port INPUT BYTE 1: Channel 1 (channel1Setting) 0

2: Channel 2 (channel2Setting)

InOffset INPUT DWORD Offs'et.address in the EtherCAT 0
cyclic input data | area.

OutOffset INPUT DWORD Offs'et address in the EtherCAT 0
cyclic output data Q area.

[Amount of data transmitted cyclically

ChannelLen INPUT LXCHANNELLENNUM_E| . LXChannelLenNum_20,
via EtherCAT.

SlaveAddress INPUT BYTE Modbus RTU slave address. 0

FunctionCode  [INPUT BYTE Modbus RTU slave function code. |0

RegAddr INPUT \WORD Startlng address of the slave 0
register.

Quantity INPUT WORD Number of registers. 0

TBL INPUT DWORD Offset address in the M area where 0
the master stores data.

TimeOut INPUT WORD Slave response timeout (ms). 0
FALSE: Slave message processing

Done OUTPUT |ROOL not completed or not started FALSE

TRUE: Slave message processing
completed
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FALSE: Idle

Busy OUTPUT |BOOL TRUE: Receiving or processing the [FALSE
slave's response message

FALSE: No error

Error OUTPUT |BOOL TRUE: Error occurred FALSE
Error code:
ErrorlD OUTPUT |WORD 0: No error 0

Other: Refer to Error Codes

7.1.32.5 Example

This example uses channel 1 of the LX-CMO003 serial module configured as a Modbus RTU master. It
reads 10 holding registers from address 3000 to 3009 of a slave (LX-CU500) with SlavelD 1 using function
code 03. The data is stored in the master PLC at address %MW 100. Communication parameters are baud
rate 9600, 8 data bits, 1 stop bit, no parity, with 20 bytes of data transmitted per bus cycle.

1. Configure Serial Module Parameters

(1) Double-click the corresponding serial module, and check 16#1A00 and 16#1600 in the Process
Parameters page.

The cyclic data length can be 20/40/80 bytes, selectable in the module's "Process Parameters" tab.

A s s |
B 485
o 1EEME EtherCAT/ SIS  1HEEE hma{me | Bizanias | EtmercaT oRg | 185 |
A iz . .
o] Eﬁi EEA s
3 o - E= : =T
= m EHmE [+ 16%1A00 Channel1Input [+ 16#1600 ChannellOutput
ED] LE_CUB11 (LX-CUS11) Status TIRT SErL TIAT
EtherHetl (ETHERNET) Data In O USIHT Data Out O USINT
EtherHet2 (ETHERNET) Data In 1 USIHT Data Out 1 USINT
5[] EtherCAT Master Data In 2 USTHT Dats Dut 2 USTRT
Dats In 3 USIHT Data Out 3 USINT
&l B ZFEEE il In 4 USTHT il Ot 4 USTHT
U W%E% ata In ata Out
- diEzem Data In § USTHT Data Out & USTHT
& m e Data In 6 USTHT Data fut 6 USINT
& chEfmE Data In 7 USTHT Data Cut 7 USTHT
b 7eiiERs Data In 8 USTHT Data Dut 3 USINT
Data In 8 USIHT Data Out 9 USINT
Dats In 10 USIHT Data Out 10 USINT
Dats In 11 USIHT Data Out 11 USINT
Data In 12 USTHT Data Out 12 USTHT
Data In 13 USTHT Data fut 13 USTHT
Data In 14 USTHT Data Out 14 USTHT
Data In 15 USTHT Data fut 156 USTHT
Dats In 16 USIHT Data Out 16 USINT
Dats In 17 USIHT Data Out 17 USINT
Dats In 18 USIHT Data Out 18 USINT
Dats In 18 USIHT Data Out 19 USINT
[~ 1681A01 ChannellInput{}}§ 1621A00) [~ 1641601 ChannellOutput{}§}§ 1681600}
status UTHT otrl UTHT
Data In 0 USTHT Data Out O USTHT
Data In 1 USTHT Data Out 1 USTHT
Data In 2 VUSIHT Data Out 2 VUSIFT
Dats In 3 USIHT Data Out 3 USINT
Dats In 4 USIHT Data Out 4 USINT
Data In § USIHT Data Out & USINT
Data In & USTHT Data Out & USTHT
Data In 7 USTHT Data Out 7 USTHT
Data In 8 USTHT Data Out & USTHT
Data In 8 USTHT Data Out 9 USTHT
Data In 10 VUSINT Data Out 10 VUSIFT
Data In 11 USIHT Data Out 11 USINT
" H " H H
(2) In the "Channel Parameter Information" tab, click channel1Setting to enter channel 1 parameter

configuration. The configuration results are shown below.
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EtherCATMEIR | itf2sst | iMgikas BBSR(ER | EthercaT oM | 128 |

-RIEEAEE
Bigs BB %5l A IEiHA
1 channellSetting 0xG000 ;00 CHL Config Data
2 channel2Setting 0x3010:00 CHZ Config Data

—fjEchannel1Set tingfIEET
Fs E#E E#E #rigzea 2ME B B|+E
1 Charmel State Enable USIHT Enable
z Bandrate 2600 Baud USIHT 9600 Band
3 Datahits g USINT g
4 Farity HOHE USTIHT HOHE
[ Stophits 1 USTHT 1
g Communi cation ... RI485 USINT RE485
7 Sendfontinuous. . . Enable UZIHT Enable
g Frame Interval 35 USIHT 0 ZBE ]

3) In the "EtherCAT IO Mapping" tab, find the first status channel address is O (i.e., INOFFSET is 0),
and the first ctrl channel address is 0 (i.e., OUTOFFSET is 0).
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. R0 (1001 LE-00003) X
EtnerCATHHES | itfess | Mipfiars | BiBSHEE EtherCAT IOMS |z |
mEe | mmsk e | mewm | =y | it | i

1 E6_TH_1 b VIKT 2 %IWO status J
2 E&_IH_ 2 b USIHT 1 ¥IEZ Data In O
S| E&_TIH_ 3 b USIHT 1 %IE3 Data In 1
4 E6_TH 4 b USIHT 1 %IE4 Data In 2
5 E&_TIH & b USIHT 1 %IES Data In 3
& E6_IH_& B USIHT 1 WIEG Data In 4

. LR 031001 LX-003) .
4z E6_TH 4z B USIHT 1 ®IE435 Data In 1%
43 E6_OUT_1 L UTHT 2 ®QWo ctrl J
44 E§_0UT_2 oo USIHT 1 ¥QEZ Data Out O
45 E&_0UT_3 oo USIHT 1 ¥QEB3 Data Out 1
46 E&_0UT_4 oo USIHT 1 %QB4 Data Out 2
47 EG_OUT_E USINT 1 ®OBE Data Out 3

2. Configuration Example

B Variable Declaration

pe nes EEl | =2 m@n | wE | memp | FSUR | BT
0001 | rs485_master_somm Woio0 ampay(o. 10) OF worn 7 st ) T =l [
000z LEC omMEMas terl LXCOMMEMASTER j FALSE ﬂ A ﬂ |—
0003 | MB_Master_EN BOOL | puse s =l THF -~ [
0004 | MB_Master_chanmellen LYCHANNELLENHUM_E ~lrrchen . 2l s 2 TATE -~ [
0005 | MB Master addr BYTE o pase TATE -~ [
oo0g ME_Master_code BYTE j 0 FALSE ﬂ TN ﬂ |—
oooF ME_Master_reg_addr WORD ﬂ 3000 FALSE ﬂ T ﬂ |_
000g ME_Master _quantity WORD j 0 FALSE ﬂ T ﬂ |—
fululije} ME_Master_thl TWOED j 0 FALSE ﬂ A ﬂ |—
0010 | MB_Master_timeout $ORD o pase THF -~ [
0011 | MB Master_done BOOL | pass sz =l TATE -~ [
0012 | MB_Master_busy BOOL | pass sz =l TATE -~ [
o013 ME_Master error EOOL j FALSE ﬂ FALSE ﬂ TN ﬂ |—
o014 ME_Master_error_ID WORD Tio FALSE ﬂ T ﬂ |_

B LD Configuration Example
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0002
LXComMBMaster1
LXComMBMaster
EN ENO
MB_Master EN}—EN_R Done—MB_Master_done
1001 HECAT_SlaveAddr Busy—MB_Master_busy
1 |—Port Error—MB_Master_error]
0 [InOffset ErrorlD—MB_Master_error_ID]
0 |[OutOffset
[MB_Master_channellenf—Channellen
IMB_Master_addrl—SlaveAddress
[MB_Master_code}—FunctionCode
[MB_Master_reg_addr}—RegAddr
[MB_Master_quantity}—Quantity
IMB_Master_tbl—TBL
[MB_Master_timeout}— TimeQut
B ST Configuration Example
LXComMBMaster1(

(a)

EN_R := MB_Master_EN,
ECAT_SlaveAddr := 1001,

Port := 1,

InOffset := 0,

OutOffset := 0,

ChannelLen := MB_Master_channellen,
SlaveAddress := MB_Master_addr,
FunctionCode := MB_Master_code,
RegAddr := MB_Master_reg_addr,
Quantity := MB_Master_quantity,
TBL := MB_Master_tbl,

TimeOut := MB_Master_timeout,
Done=>MB_Master_done,
Busy=>MB_Master_busy,
Error=>MB_Master_error,
ErrorID=>MB_Master_error_ID);

Slave Side Configuration

the slave address.
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Taking the LD program as an example, after the Modbus master establishes a connection with the
slave device (In the example, the LX-CU500 is used as a Modbus RTU slave, and the LX-CM003
mounted on the LX-CU511 serves as the Modbus RTU master.), when the function block enable signal
EN_Ris set from FALSE to TRUE, the current command is executed. Wait for Done to become TRUE,
the data of 10 registers is read and stored in %MW100.

In the slave configuration software, add the serial Modbus RTU slave protocol and configure
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k4
= Lxson_reee_senp |

EIE, Task Configuration ModbusRTU slave station configuration | Information I
- [ TASK1(Task2)
Led]l Main(PRG) Madbus-RTU

[]--@ Program Block

@ Function Block Slave address: lﬁ
@ Function

----- /. Fault Diagnosis

EI@ Hardware Configuration

=+ Lx_custoqx-cusony
: %anemmmmum

EtherNet2(ETHERNET)
COM_1(COM)

..[] EtherCAT Master

(b) Double-click "GV_Group" under "Global Variables" to open it, then add a new array variable.
Set the Modbus mapping address to %MWO0, which will be used as the data transmitted to the
master. This is shown in the figure below.

fhtz

ARRAY[C OF FALSE

TEi1E I 1R4F

| L | | e

B Master Side Configuration:

After the master-slave communication is established, the master configuration software receives
the data transmitted from the slave.
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S TEE | B TEHA e i) TERE TR FEEATF
ARRAY[0..10] OF WORD FALSE TLF

rs486_naster_conm

LHCondEMaster ! FALSE T
0003 | MB Master EN BOOL AT
0004 | MB_Master_charnellen LECHANNELLERWUM_E e TN
0005 | MB_Master_addr BYTE 1 7™ B Mainrs485_master_comm
(i3 i e ot BITE 3 FALSE TLH e ) Bt =R poesd] TEiE ‘ﬁ%ﬁ%#ﬂ FIEAF ‘ 2TRE
0007 | WE_Master_reg_adi [ 3000 FALSE e T P wor 1 FALSE TAF ]
0008 | MB_Master_quentity WORD 10 FALSE T 0002 | radB5_mas ooz WORD 0 FALSE TAF =
0008 | NB_Master_tbl IHORD 100 FALSE FLH g003 | o485 pas...  WOALOL WORD i FALSE AT =
0010 | MB_Master_tineout WORD 200 FALSE X’Aj 0004 | #5485 _mes awios WORD 0 FALSE AT i
0011 | HB Master_done BOOL TRUE FALSE TLH 0008 | vadsS mas. . WS WORD 5 FALSE T =
e = 2 s T 0006 | reddS mes... WOALLO WaRD 0 TALSE TRF [
0002
LXComMBMaster1 0007 | red86_mas. WWLLZ WORD 0 FALSE TAF [
LXComhBMaster
. 0008 | rs485_mas. WL WORD 0 FALSE AT m
MB_Master_EN=TRUE EN_R e=TR| 0009 | r=d85_mas WWLLE WORD 0 FALSE TUATF m
ECAT_SlaveAddr Busy|—{MB_Master busy=FALSE ]| 1010 | ,stgs_nes . smmnite om0 0 raise TAR o
—Port Error—{MB_Master_error=FALSE
—{InOffset ErrorlD—MB_Master_error D=0 ol rs485_mas. w120 WORD 0 TALSE T [
—OutOffset
MB_Master_channellen=LXChannelLenNum_20 (—ChannelLen
MB_Master_addr=1 I del
MB_Master_code=3 —FunctionCade
MB_Master ra§ addr=3000 RegAdd
MB_Master_guantity=10_}—{Quantity
MB_Master tbl=100 TBL
MB_Master_timeout=200 (—TimeQut

7.1.33 LXComMBSlave (MODBUS Slave(capture))

7.1.33.1 Version

B AutoThink software version: V3.2.3SP3 and above.

B Controller firmware versions are as follows:

Controller Model[Firmware Version

LX-CU430 LX-CU430_V1.2.0 and above.
LX-CU433 LX-CU433_V1.1.0 and above.
LX-CU500 LX-CU500_V1.4.0 and above.
LX-CU501 LX-CU501_V1.2.0 and above.
LX-CU510 LX-CU510_V1.1.0 and above.
LX-CU511 LX-CU511_V1.0.1 and above.

7.1.33.2 Function

When the LX-CM series serial communication module acts as a Modbus RTU slave, this function block
allows checking the message status and using the "Serial Port Capture" tool to parse messages.

This function block replaces the previous LXComModbusRTUSIlave (MODBUS Slave).
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7.1.33.3

L¥ComMBSlave

—EM EMNO—
—In Donel—
—ECAT_SlaveAddr Busy—
—{Port Error—
—{InOffs et ErrarlDi—
—{OutOffs et

—{ChannelLen

—{SlaveAddr

LXComMBSlave Function Block

Precautions

Configure the serial port module channel parameters with Channel State set to Enable, SendContinuous
State set to Continuous Send (Enable), and Frame Interval must be configured to at least 35.

7.1.33.4 Parameters
Parameter Declaration|Data Type Description Default Value
In INPUT BOOL Enable on high level. FALSE
EtherCAT slave address of the serial
ECAT_SlaveAddr|INPUT WORD port module for capture. Input range |0
1~65535.
Serial port module channel number:
Port INPUT BYTE 1: Channel 1 (channel1Setting) 0
2: Channel 2 (channel2Setting)
InOffset INPUT DWORD Offs'et.address in the EtherCAT 0
cyclic input data | area.
OutOffset INPUT DWORD Offs.et address in the EtherCAT 0
cyclic output data Q area.
ChannelLen  |INPUT  |LXCHANNELLENNUM_E|/\mount of data transmitted cyclically), y o nneil enNum,_20
—|via EtherCAT. —
SlaveAddress INPUT BYTE Modbus RTU slave address. 0
FALSE: Slave message processing
Done OUTPUT [BOOL not completed or not started FALSE
TRUE: Message processing
completed
FALSE: Idle
Busy OUTPUT [BOOL TRUE: Receiving or processing FALSE
message
FALSE: No error
Error OUTPUT |BOOL TRUE: Error occurred FALSE
Error code:
ErrorlD OUTPUT [WORD 0: No error 0
Other: Refer to Error Codes
7.1.33.5 Example

This example uses channel 1 of the LX-CMO003 serial module configured as a Modbus RTU slave. The
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master reads 10 holding registers from address 400036 to 400045 of this slave (SlavelD configured as 1)
using function code 03. Communication parameters are baud rate 9600, 8 data bits, 1 stop bit, no parity,
with 20 bytes of data transmitted per bus cycle.

1. Configure Serial Module Parameters

(1) Double-click the corresponding serial module, and check 16#1A00 and 16#1600 in the "Process
Parameters" page.

The cyclic data length can be 20/40/80 bytes, selectable in the module's "Process Parameters" tab.

546} LXBH_FREE_RECY e ]
-4 Task Configuration EtherCAT Slave Station Configuration Process Parameter I Init Commands ‘ Channel Parameter Information | EtherCAT IO Mapping | Information I
- @ TASK1(Taskz) Select input Select output
4l Wain(PRG)
I Rs485_Free_Recv(PRG) T £ Lot T Type e
&R, Program Block l [v 16#1A00 Channelinput [+ 16#1600 ChanneltOutput |
- 4@fE Stalus’ URT 16#5000.0 ctrl UNT 164700001
iy Test 10com_Free2(PRG) Data In 0 USINT 16#5000:0 Data Out 0 USINT 1647000:02
~dlr ain(FRG) Datan 1 USINT 1646000:0 Data Out 1 USINT 16#7000:03
Al Motionlisin(PRG) Dataln 2 USWT 16460000 Data Out 2 usinT 16#7000:04
I LXComFresPortSend_LD(PRG)
i Datah3 USINT 1646000.0 Data Out 3 USINT 16KT000:05
b test_mbmaster(PRG) Datain 4 USINT 1646000:0 Data Out 4 USINT 16HT000:06
L Cust Datahs UsIT 1646000:0 Data Out 5 USINT 16#T000:07
I CUS11_FreeRecv(PRG)
- RS485_Free_Recu(PRG) Databn & USINT 1646000.0 Data Out6 USINT 1657000:08
@ Function Block Datain T usIT 1646000:0 Data Out 7 USINT 16#7000:09
G Function Datah & UsIT 1646000:0 Data Out 8 USINT GHTO00:0A
!, FaultDiagnosis Datain 9 ST 1645000:0 Data Out 9 USINT 1687000:08
] Hardwiare Contiuraton Data In 10 usIT 1646000:0 Data Out 10 USINT 16#T000:0C
= [ povstienust) Datan 11 UsIT 1646000:0 Data Out 11 USINT 16#7000:00
[ EtherNiet1 (ETHERNET) atan ot Ou
[T Ethertisi2(ETHERNET) Datahn 12 USINT 1646000.0 Data Out 12 USINT 164700008
&6 aste Datain 13 usIT 1646000:0 Data Out 13 USINT 16HTO00:0F
[ LX_CHM003(1001:L%-CH003) Datan 14 UsIT 1646000:1 Data Out 14 USINT 16#7000:10
&7, OMaFRND Overew Datan 15 USINT 1646000:1 Data Out 15 USINT 16K7000:11
Global Variable Data In 16 USINT 16460001 Data Out 16 USINT 1647000:12
£} axisparaGroup Data In 17 ST 16#5000:1 Data Out 17 USINT 16£7000:13
% i\(\flﬁ';‘f"G DataIn 18 usNT 18460001 Data Out 18 USINT 1847000:14
~[E) NetVarDiagGrouy
5 Tae s Data In 19 usIT 164600011 Data Out 19 USINT 16HT000:15
5 Tastoageroue [T 16£1A01 Channelinput(Excluded 1641A00) [7 1641601 ChannelOutput(Excluded 1651600)
@ Network Variabie status unt 1646000.0 cirl KT 16K7000:01
£ DataType Datain 0 usiT 1646000:0 Data Out0 USINT 16#7000:02
- [} SystenType Dataln 1 UsIT 1646000:0 Data Out 1 USINT 16#7000:03
3 AddrilaskLB] Datain2 USINT 18460000 Data Out 2 USINT 1647000:04
S AXES_GROUP_REFILE] Datain 3 usiT 1646000:0 Data Out 3 USINT 16#T000:05
(1§ CONNECT_PV4[LB] Dataln 4 uswT 16450000 Dats Out 4 usinT 164700005
;18 DPSavaSkiagSiructlypalLE] Datah & USINT 1646000.0 Data Out§ USINT 16KT000:07
£ EP_identty_Data[LEE] e oo
EmAxisTypelLE] Datain € usiT 1646000:0 Data Oute USINT 16#7000:08
EmCmdTypelLB] DatainT UsIT 1646000:0 Data Out T USINT 16#7000:09
GEN_MODE[LE] Datain 8 USINT 1646000.0 Data Out 8 USINT 16KTO00:04
< pinfolLB] Datain g usiT 1646000:0 Data Out9 USINT 16#7000:08
LxChannelenNum_elL 18] Data In 10 USINT 16450000 Data Out 10 USINT 164T000:0C
LXCyeieComByteshum_e{LB] e e P B, - wmann 2

(2) In the "Channel Parameter Information" tab, click channel1Setting to enter channel 1 parameter
configuration. The configuration results are shown below.
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EtherCAT Slave Station Configuration | Process Parameter | Init Commands Channel Parameter Information | EtherCAT 10 Mapping | Information

— Channel basic pi .
Channel Number Channel Name Index Channel Description
1 channelSetting 0x3000:00 CH1 Config Data
2 channel2Setting 0=2010:00 CHZ Config Data

— F of ch | ch 11Setting
Number Parameter name: Parameter value Data Type Default value Maximum Minimum
1 Channel State Enable T USINT Enable
2 Baudrate 9600 Baud x USINT 9600 Baud
3 Databits & = USINT 8
4 Parity NONE T USINT NONE

@)

the first ctrl channel address is 0 (i.e., OUTOFFSET is 0).

In the EtherCAT 10 Mapping, find the first status channel address is O (i.e., INOFFSET is 0), and

EtherCAT Slave Station Configuration | Process Parameter | Init Commands | Channel Parameter Information  EtherCAT 10 Mapping | Information |
Channel Number Channel Mame GroupName Channel Type Bytes Channel Address Channel Description

1 EB_IN_1 UINT 2 %IND status

2 E6_IN_2 USINT 1 %IB2 Data In 0

3 EB_IN_3 USINT 1 %IB3 Data In 1

4 E6_IN_4 USINT 1 %IB4 Data In 2

5 ES_IN_5 USINT 1 %IBS Data In 3

|

43 E6_OUT_1 UINT 2 l TRQWn cirl

44 E6_OUT_2 USINT 1 %082 Data Out 0
45 E6_OUT_3 USINT 1 QB3 Data Out 1

45 E6_OUT_4 USINT 1 0B84 Data Out 2

47 E6_OUT_S USINT 1 %085 Data Out 3
48 E6_OUT_S USINT 1 0B85 Data Out 4

2. Configuration Example

B Variable Declaration

312




r%«frle%

MNo. | Variable Name | Address Variable Description | Variable Type Initial Value ‘ Power Fail Safeguard | NetWork Public ‘ Enable constant
0001 LXComMBSlave1 lLl FALSE j Not Public j |—
oooz com_MBSlave_IN BOOL ﬂ FALSE j FALSE ﬂ Not Public j |—
0003 com_MBSlave_addr WORD ﬂ 0 FALSE ﬂ Not Public ﬂ |—
0004 com_MBSlave_port BYTE ﬂ 0 FALSE ﬂ Not Public d T
0o0os com_MBSlave_inoffset DWORD j 1] FALSE j Not Public j r
0008 com_MBSlave_outoffset DWORD j 1] FALSE j Not Public j |—
ooaT com_MBSlave_channelLen LXCHANNELLENNUM_E j LKXChannelLenNum_20 j FALSE ﬂ Mot Public j |—
ooog com_MBSlave_slaveaddr BYTE j o FALSE ﬂ Mot Public j |—
o009 com_MBSlave_done BOOL j FALSE j FALSE j Mot Public j |—
o010 com_MBSlave_busy BOOL ﬂ FALSE j FALSE ﬂ Not Public j |—
oo com_MBSlave_err BOOL ﬂ FALSE j FALSE ﬂ Not Public j |—
oz com_MBSlave_erriD WORD ﬂ 0 FALSE ﬂ Not Public d T
o3 pl QW70 ARRAY[0..9] OF WORD j FALSE j Not Public j r

B LD Configuration Example
0001
LXComMBSlave
LXComMBSlave
EM EMO
com_MBSlave_IM |— In Donep—com_MBSlave_done |
co m_r-.-1EISIaue_addr|— ECAT_SlaveAddr Busy—{com_MBSlave_b usﬂ
com_MBSlave_port—Port Error—{com_MBSlave_er]|
[com_MBSlave_inoffsetl—InOffs et ErrorlD—{com_MBSlave_errlD]
[com_MBSlave_outoffsett—OutOffzet
[com_MBSlave_channelLen}—ChannelLen
cnm_MEISIaue_slaueaddrl— SlaveAddr
B ST Configuration Example
LXComMBSlave1(
EN_R :=com_MBSlave_IN,
ECAT_SlaveAddr := com_MBSlave_addr,
Port := com_MBSlave_port,
InOffset := com_MBSIlave _inoffset,
OutOffset := com_MBSlave_outoffset,
ChannelLen := com_MBSlave _channellLen,
SlaveAddress := com_MBSlave_slaveaddr,
Done=>com_MBSlave_done,
Busy=>com_MBSlave_busy,
Error=>com_MBSlave_err,
ErrorID=>com_MBSlave_errID);
3. Taking the LD program as an example, after the Modbus slave establishes a connection with the master

device (LX-CU500 is used as the Modbus RTU master, and the LX-CM003 mounted on the LX-CU511
is the Modbus RTU slave), when the function block enable signal EN_R is set from FALSE to TRUE,
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the current command is executed. The master reads register data from the slave starting at %IW70.

B Slave Side Configuration

In the Modbus RTU slave configuration software, write the data to be sent to address %QW70 and
enable the LXComMBSlave function block, as shown below.

No. A Variable Name Address ‘ Variable Description ‘ Variable Type ‘ Online Value ‘ Power Fal Safeguard ‘ NetWork Public ‘ Enable constant
LXComMBSlave1 LXCOMMBSLAVE FALSE Not Public: ,_
0002 |com_MBSlave_IN BOOL TRUE FALSE Not Public: I—
0003 com_MBSlave_addr 'WORD 1001 FALSE Not Public: ,_
0004 | com_MBSlave_port BYTE 1 FALSE Not Public: l_
ooos com_MBSlave_inoffset DWORD o FALSE Not Public: ,_
0006 | com_MBSlave_outoffset DWORD 0 FALSE Not Public: l_
ooa7 «com_NBSlave_channelLen LXCHANNELLENNUM_E LXChannelLenNum_20 FALSE Not Public: ,_
0008 | com_MBSlave_slaveaddr BYTE 1 FALSE Not Public: [ 1
0009 | com MBSlave_done BOOL FALSE [ LXComModbusRTUSlave_LD,p1
0010 |com_MBSlave_busy BOOL TRUE -
No. Variable Name Address Variable Description Variable Type Oniine Value | Power Fail Safegu. NetWork Public | Enable constant
o011 com_NBSlave_err BOOL FALSE
o001 p100] %AWTO WORD 1 FALSE Not Public ,_
0012 «com_MBSlave_erriD 'WORD o
- = 0002 |pi[1] wAWT2 WORD 2 FALSE Not Public [l
0003 2] BAWTS WORD 3 FALSE Not Public ,_
XComModousRTUSIave_ LD 0004 |pi[3] ®AWTE WORD 4 FALSE Not Public [l
oo0s p14] HBAWTE WORD 5 FALSE Not Public ,_
0001
LxComMBSlave 1 0006 | pifs] %aweo WORD 3 FALSE Not Public |
CXComMiBSiave
ENO| ooa7 P1E] %QAWEZ WORD 7 FALSE Not Public ,_
com_HESlave_IN=TRUE [T} [PIIE I Com_liESiave_done=TRUE ([SRILG] %aWss WORD 8 FALSE Not Public [
com_HBSlave_a0ar=1001 |—{ECAT_SlaveAddr Busy| | N -
com_lBSlave_port=1 Part Error—{com_BSlave_err=FALSE ] | 2009 |P1EE] L gy & PR HEELE
Com_WBSlave_inoffset=0_}—|InOffset ErroriD{—| com_WMBSlave_emb=0 0010 |p1 wawas WORD 10 FALSE Not Public ]
Com_HESlave_ouloffsel=0_]—{Outoffset
[com_WBSiave_channelLen=LXChannelLenum_20 }—(ChannelLen
com_HBSIave_slaveadar=1_|—{SlaveAddr

B Master Side Configuration

(a) In the Modbus RTU master configuration software, add the Modbus RTU master protocol and
device. As shown below.

EID] Hardware Configuration
E||::| L¥_CUSO0LX-CUSD0)
----- EtherMet1(ETHERMNET)
----- EtherMetZ(ETHERMNET)
= COM_1(COM)
EIG] WMODBUS_RTU_Master{MODBUS RTU_Master)
m MODBUSSLAVE_RTU(1:MODBUSSLAVE_RTU)
----- {1 EtherCAT Master

(b) Double-click the "MODBUSSLAVE_RTU" node. In the "Modbus RTU Slave Configuration" tab,
configure the slave address and response timeout. In the "Modbus RTU Slave Channel" tab,
add a "Read Holding Register" operation.
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ModbusRTU =lave station configuration l ModbusRTU slave station channel | ModbusRTU slave station VO mapping | Infermation ]

Modbus-RTU
Slave address: 1 =
Response timeout: | 10000 =

ModbusRTU slave station configuration  ModbusRTU slave station channel I ModbusRTU slave station U0 mapping I Information

Name Access type ‘ Trigger | Error handling | Read offset | Read length | Write offset | Write length |

Channel 0 Read Holding Registers(4x000¢,03H) Cycle, 100 Hold 0 100

(c) After the Modbus RTU master project is online, go to the "MODBUSSLAVE_RTU - Modbus
RTU Slave I/O Mapping" tab to view the data exchanged between the Modbus master and
slave.

I I T R
ModbusRTU slave station configuration | ModbusRTU siave station channel ModbusRTU slave station V0 mapping \ Diagnostic Information | Information
Channel Number ‘ Modbus Address ‘ Channel Name | Grouphame ‘ Channel Type Online Value Channel Address Channel Description

3% 400036 S1_CH_36 WORD 1 %IWTO Read Holding Registers (4:000¢,03H)
a7 400037 S1_CH_37 WORD H BIWTZ Read Holding Registers (4000, 03H)
33 400038 S1_CH 38 WORD 3 IATS Read Holding Registers (41000 03H)
39 400039 S1_CH_39 WORD 4 %IWTE Read Holding Registers (4:0c0¢, 03H)
40 400040 S1_CH_40 WORD 5 %IWTS Read Holding Registers (4000, 03H)
4 400041 S1_CH_41 WORD [ %IWa0 Read Holding Registers(4:000¢,03H)
42 400042 S1_CH_42 WORD 7 %Waz Read Holding Registers (4:0c0¢, 03H)
43 400043 S1_CH 43 WORD H %IWBE Read Holding Registers (4000, 03H)
4 400044 S1_CH_44 WORD 9 %IWE5 Read Holding Registers(4:ccc, 03H)
45 400045 S1_CH_45 WORD 10 %IWES Read Holding Registers(4:000¢, 03H)
6 400046 S1_CH 48 WORD 0 %GO Read Holding Registers (4000, 03H)
47 400047 S1_CH_47 WORD 0 %IWI2 Read Holding Registers (4:000¢,03H)

7.1.34 LXComFreePortSend (Free Protocol

Communication Data Transmission(capture))

7.1.341 Version

B AutoThink software version: V3.2.3SP3 and above.

B Controller firmware versions are as follows:

Controller Modell[Firmware Version

LX-CU430 LX-CU430_V1.2.0 and above.
LX-CU433 LX-CU433_V1.1.0 and above.
LX-CU500 LX-CU500_V1.4.0 and above.
LX-CU501 LX-CU501_V1.2.0 and above.
LX-CU510 LX-CU510_V1.1.0 and above.
LX-CU511 LX-CU511_V1.0.1 and above.
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7.1.34.2

Function

This function block, together with the LX-CM series serial communication module, implements the free
protocol send functionality.

This function block replaces the previous LXComSend (Free Protocol Communication Data Transmission).

7.1.34.3

LXComFreePortSend

—EM EM O
—EMN_R Cone—
—ECAT_SlaveAddr Busy—
—Part Errar—
—InOffset ErrorlDi—
—OutOffset SendBytes—
—ChannelLen

—pSendBuffer

—SendlLen

LXComFreePortSend Function Block

Precautions

Configure the serial port module channel parameters with Channel State set to Enable, and
SendContinuous State set to Continuous Send (Enable).

7.1.34.4 Parameters

Parameter Declaration|Data Type Description Default Value

EN_R INPUT BOOL Rising edge enable. FALSE
EtherCAT slave address of the serial

ECAT_SlaveAddr{INPUT WORD port module for capture. Input range |0
1~65535.
Serial port module channel number:

Port INPUT BYTE 1: Channel 1 (channel1Setting) 0
2: Channel 2 (channel2Setting)

InOffset INPUT DWORD Offs_et.address in the EtherCAT 0
cyclic input data | area.

OutOffset INPUT DWORD Offs'et address in the EtherCAT 0
cyclic output data Q area.

ChannelLen  |INPUT  |LXCHANNELLENNUM_E[\Tount of data transmitted cyclically), y o, onnei enNum,_20
via EtherCAT.

pSendBuffer INPUT POINTER TO BYTE Send data storage buffer. 0

SendLen INPUT WORD Send data length.

Done OUTPUT |BOOL Send complete flag. FALSE

Busy OUTPUT |BOOL Sending flag. FALSE
FALSE: No error

Error OUTPUT |BOOL TRUE: Error occurred FALSE
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Error code:
ErrorlD OUTPUT [WORD 0: No error 0
Other: Refer to Error Codes

SendBytes OUTPUT [WORD Actual length of data sent.

7.1.34.5 Example

This example takes the LXcomFreePortSend function block and uses serial port 1 of the LX-CM0O03 as the
sender in free protocol mode for communication. It sends 10 bytes of data to the peer. Communication
parameters are baud rate 9600, 8 data bits, 1 stop bit, no parity, with 10 bytes of data transmitted per bus
cycle.

1. Configure Serial Module Parameters

(1) Double-click the corresponding serial module, and check 16#1A00 and 16#1600 in the "Process
Parameters" page.

The cyclic data length can be 20/40/80 bytes, selectable in the module's "Process Parameters" tab.

545} Lxst1_FREE RECY e ]
-4, Task Configuration EtherCAT Slave Station Configuration Process Parameter I Init Commands ‘ Channel Parameter Information | EtherCAT IO Mapping | Information I
B (@ TASK1(Task2) Select input Select output
4l Wain(PRG) T T T T
4l RS485_Free_Recv(PRG) = = o L Type Index
B, Program Block l [v 16#1A00 Channelinput [7 16#1600 ChanneltOutput |
= BfF Status [ 16460000 il UNT 1647000:01
- Test_I0com_Frec2(PRG) Data In 0 USINT 16#6000:0 Data Out 0 USINT 1647000:02
~dlr Main(FRG) Datain 1 usiT 1646000:0 Data Out 1 USINT 16#7000:03
Al olionllain(FRG) Dataln 2 ST 16#6000:0 Data Out 2 UsINT 1687000:04
[ LxComFreePoriSend_LD(PRG)
. Datain3 USINT 1646000:0 Data Out3 USINT 16HT000:05
i free(PRG)
I test_mbmaster(PRG) Datain 4 usiT 1646000:0 Data Out 4 USINT 16#T000:06
Il CUST_FrecRecv(PRG) Datahn s ST 1646000:0 Data Out s USINT 16HT000:07
4l RS485_Free_RecviPRG) Datain6 USINT 16#6000:0 Data Out 6 USINT 16#7000:08
() Function Block Datain 7 USINT 1646000:0 Data Out 7 USINT 1647000:09
-G Function Data & ST 1646000:0 Data Out 8 USINT 1GHTO00:0A
!, FaulDiagnosis Datain g USINT 16#6000:0 Data Out 9 USINT 16#7000:08
] Hardwiare Contiguraton Data i 10 usiT 1646000:0 Data Out 10 USINT 164700000
= [ povsniecsy Datan 11 ST 1646000:0 Data Out 11 USINT 16H7000:00
{1 EtherNett (ETHERNET) atan ot Ou
[T Ethertier2(ETHERNET) Datain 12 USINT 1646000:0 Data Out 12 USINT 16#7000:08
o= Datain 13 usiT 1646000:0 Data Out 13 USINT 16HTO00:0F
B 03(1001:% CM003) Datan 14 ST 1646000:1 Data Out 14 USINT 16#7000:10
&7, 1oMaBEng " Datan 15 USINT 16#6000:1 Data Out 15 USINT 16#7000:11
8 Guova variave Data In 16 usiNT 16480001 Data Out 16 USINT 1647000:12
£} AxisparaGroup. Data In 17 ST 1B#5000:1 Data Out 17 USINT 16£7000:13
B ov_eroup Data In 18 USINT 164500011 Data Out 18 USINT 16#7000:14
~E) MetVarDiagGroup
-3 Tabke Datain 19 usiT 1646000:1 Data Out 19 USINT 16#T000:15
B TaskoagGroue [T 16#1A01 Channeltinput(Excluded 1641A00) [T 1641601 Channel1Output(Excluded 16£1600)
@ Hetwork Variable status unt 1646000:0 cnl unT 16#7000:01
£ DataType Data n 0 usmT 1646000:0 Data Qut 0 USINT 16#7000:02
- [} SystemType Datan 1 USINT 1646000.0 Data Out 1 USINT 1687000:03
S AddrilaskLB] Datain2 USINT 16460000 Data Out 2 USINT 16#7000:04
S AXES_GROUP_REF]LB] Datain 3 usiT 1646000:0 Data Out 3 USINT 16#T000:05
S CONNECT_PV4LE] Datahh 4 USINT 1646000.0 Data Out 4 USINT 16KT000:06
§ DPSaveSIaDagSInLctlypel- 8] Datains USINT 1646000:0 Data Outs USINT 16#T000:07
“1$ EIP_ienty_Data[LIE] stai oo ou
EmasisTypalLE] Datain € usiT 1646000:0 Data Oute USINT 16#7000:08
EmCmdTypelLB] Databn 7 USINT 1646000.0 Data Out 7 USINT 16K7000:09
GEN_MODE[LE] Datain & USINT 16#6000:0 Data Out & USINT 16HT000:08
< pinfolLB] Datain g usiT 1646000:0 Data Out9 usiNT 16#7000:08
LXChannelL enhum_e[LIB] DataIn 10 USINT 18460000 Data Out 10 USINT 164700000
LXCyeieComBytesHum_e{LB] N - ot DR e e on

(2) In the "Channel Parameter Information" tab, click channel1Setting to enter channel 1 parameter
configuration. The configuration results are shown below.
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EtherCAT Slave Station Configuration | Process Parameter | Init Commands Channel Parameter Information | EtherCAT 10 Mapping | Information

— Channel basic pi
Channel Number Channel Name Index Channel Description
1 channel1Setting 0x3000:00 CH1 Config Data
2 channel2Setting 0=2010:00 CHZ Config Data

— F of ch h 11Setting
Number Parameter name: Parameter value Data Type Default value Maximum Minimum
1 Channel State Enable T USINT Enable
2 Baudrate 9600 Baud x USINT 9600 Baud
3 Databits & = USINT 8
4 Parity NONE T USINT NONE

(3) In the EtherCAT 10 Mapping, find the first status channel address is O (i.e., INOFFSET is 0), and
the first ctrl channel address is 0 (i.e., OUTOFFSET is 0).

EtherCAT Slave Station Configuration | Process Parameter | Init Commands | Channel Parameter Information  EtherCAT 10 Mapping | Information |
Channel Number Channel Mame GroupName Channel Type Bytes Channel Address Channel Description

1 EB_IN_1 UINT 2 %IND status l

2 ES_IN_2 USINT 1 %IB2 Data In 0

3 EB_IN_3 USINT 1 %IB3 Data In 1

4 ES_IN_4 USINT 1 iB4 Dataln2

5 ES_IN_5 USINT 1 %IBS Dataln3

4 £6 OUT 1 unT 2 | %awn cir ]
44 E6_OUT_2 USINT 1 %082 Data Out 0

45 E6_OUT_3 USINT 1 QB3 Data Out 1

45 E6_OUT_4 USINT 1 0B84 Data Out 2

47 E6_OUT_S USINT 1 %085 Data Out 3

45 E6_OUT_S USINT 1 %085 Data Out 4

After the function block (acting as the free protocol receiver) establishes a connection with the sending
device, set the enable signal EN_R from FALSE to TRUE to execute the current command. Wait for Done
to become TRUE, then 10 bytes of data have been send, and RecvBytes will be 10 (the length of data
send).

2. Configuration Example
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B Variable Declaration
No. Variable Name | Address | Variable Description Variable Type | Initial Value Power Fail Safeguard | NetWork Public | Enable constant

0001 LxXComFreePortSend1 LXCOMFREEPORTSEND: ﬂ FALSE j Not Public j r
ooz DendBufer ARRAY[0..899] OF BYTE ﬂ FALSE j Mot Public j ’_
0003 psendbuffer POINTER TO ARRAY[0..998] OF BYTE j o FALSE ﬂ Mot Public ﬂ ’—
0004 Free_Send_addr WORD ﬂ o FALSE j Not Public j r
0005 Free_Send_port BYTE ﬂ 0 FALSE j Mot Public j ’_
0006 Free_Send_inoffset DWORD ﬂ ] FALSE ﬂ Not Public ﬂ ’—
0007 Free_Send_outoffset DWORD ﬂ o FALSE j Not Public j r
ooos Free_Send_channelLen LXCHANNELLENNUM_E ﬂ LXChEHHE\L...ﬂ FALSE j Mot Public j ’_
0009 Free_Send_sendlen WORD ﬂ ] FALSE ﬂ Not Public ﬂ ’—
0010 Free_Send_done BOOL ﬂ FALSE ﬂ FALSE j Not Public j r
oon Free_Send_busy BooL ﬂ FALSE ﬂ FALSE j Mot Public j ’_
oz Free_Send_emr BOOL ﬂ FALSE ﬂ FALSE ﬂ Not Public ﬂ ’—
0013 Free_Send_erriD WORD ﬂ o FALSE j Not Public j r
0014 Free_Send_sendbytes WORD ﬂ 0 FALSE j Mot Public j ’_

B LD Configuration Example
0001

LXComFreePortSendt
ADR LXComFreePaortSend
EN ENO EMN ENO
[DendBuferl—IN OUTH—psendbuffer]  [AT_CPUTimePulse_1s}—EN_R Done{—{Free_Send_done]
Free_Send_addrI— ECAT_SlaveAddr Busy—{Free_Send_busy
[Free_Send_port}—Port Error—{Free_Send_err
Free_Send_inoffsetl—InOffset ErrorlD—{Free_Send_erriD]
[Free_Send_outofiset}—Outoffset SendBytes—Free_Send_sendoytes]
[Free_Send_channelLen|—ChannelLen
[psendbuffer|—pSendBuffer
[Free_Send_sendlen}—{SendLen
B ST Configuration Example

psendbuffer := ADR(SendBuffer);

LXComFreePortSend1(

EN_R :=AT_CPUTimePulse_1s,
ECAT_SlaveAddr := Free_Send_addr,
Port := Free_Send_port,

InOffset := Free_Send_inoffset,
OutOffset := Free_Send_outoffset,
ChannelLen := Free_Send_channellLen,
pSendBuffer := psendbuffer,

SendLen := Free_Send_sendlen,
Done=>Free_Send_done,
Busy=>Free_Send_busy,
Error=>Free_Send_err,
ErroriID=>Free_Send_errID,

SendBytes=>Free_Send_sendbytes);
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3. Taking the LD program as an example, after the free protocol sender establishes a connection with the
receiver device (In the example, the LX-CU500 is used as the receiver, and the LX-CM003 mounted
on the LX-CU511 serves as the transmitter.), when the function block enable signal EN_R is set from
FALSE to TRUE, the current command is executed. When Busy is TRUE, the sender is sending data.
Wait for Done to become TRUE and SendBytes equals the length of data sent (e.g., 10 bytes).

B Sender Configuration

In the sender configuration software, write the data to be sent and enable the LXComFreePortSend
function block, as shown below.

No. \ariable Name Address. ‘ ‘Variable Description ‘ Variable Type ‘ Onling Value ‘ Power Fail Safeguard ‘ NetWWork Pubiic | Enable constant ‘
0001 LXComFreePortSend1 LXCOMFREEPORTSEND FALSE Not Public
0003 | psendbuffer PONTER TO ARRAY]0. 888] OF BYTE 312487396 FALSE Not Public
0002 |Free_Send_addr T 1001 | B LXComFreePartSend_LD.DendBufer
0005 |Free_Send_port BYTE 1 No. \ariable Name | Address. ‘ Variable Description ‘ Variabie Type: ‘ Oniine Value | Power Fail Safeguard| NetWork Pubiic | Enable cnnstum‘
0008  |Free_Send inoffset DWORD 0 0001 |DendBufer{o] BYTE il FALSE Not Public i
0007 |Free_Send_outoffset DWORD 0 0002  |DendBufer{1] BYTE 2 FALSE Not Public [
0008  |Free_Send_channelLen LXCHANNELLENNUM_E LXCha| 0003 | DendBufer[2] BYTE ) FALSE Not Public =
0003 Free_Send_sendlen WORD 10 0004 DendBufer(3] BYTE 44 FALSE Not Public ’_
0010 Free_Send_done BOOL FALSE| 0005 DendBufer(4] BYTE 55 FALSE Not Public ’_
0011 Free_Send_busy BOOL FALSE| 0008 DendBufer(S] BYTE 66 FALSE Not Public ’_
nnad Fras Cand are ann FA1eE| 0007 DendBufer(6] BYTE i FALSE Not Public ’_
LXComFreePortSend_LD: 0008 |DendBufer(7] BYTE 88 FALSE Hot Public [
5007 0009 |DendBufer(z] BYTE ] FALSE Not Public [
DR 0010 |DendBufer(9) BYTE 0 FALSE Not Public =
EN ENG‘ 0011 |DendBufer(10) BYTE 0 FALSE Not Public [
Denaaufer)—lw OUT}—{psendbufier=312497386
o001z DendBufer(11] BYTE 0 FALSE Not Public r
0002 0013 [DendBufer(12 BYTE 0 FALSE Not Publi
LXComFreePortSend1 endBuferl1a] oL Fuble r
LXComFreePortSend 0014 |DendBufer{13] BYTE 0 FALSE Not Public [
ENO 0015 | DendBuferl14 BYTE 0 FALSE Hot Publi [
En_R IYSI  o cend_done=TRUE endBuferl1<] o Fublc
Free_Send_addr=1001 |—ECAT_SlaveAddr Busy|—[Free_Send_busy=FALSE| 0016 | DendBufer[15] BYTE 0 FALSE Hot Public [
Free_Send_pori=-1_|—{Port Error—{Free_Send_err=FALSE |1 — =
Free_Send_inoffsel=0_|—inOffset ErroriD{—{ Free_Send_erD=0
Free_Send_outofisel=0_|—Outofiset Free_send_ 10
[Free_Send_channelLen=LXChannelLenNum_20 —{ChannelLen
pSendbufier=312407396
Free_Send_sendlen=10_|—{SendLen

B Receiver Configuration

In the receiver configuration software, add a free protocol under the COM node in the controller
configuration, and create a POU for receiving serial port free protocol data. As shown below.
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[1¢
4} ConRecy_LD(PRG) ]
4} Main(PRG) No. Variable llame Address ‘ariabie Description ‘Variable Type Onine Value Power Fil Safeguard Network Public Enable constant
3 Program Block
i conecvt couReCy FaLsE ot Pl -
Ak v PRE) ComReev_EN BOOL TRUE FALSE Not Public o
I c D(PRG
GG Function Block ConRecy_datalentn UDNT 10 FALSE Not Public [~
@) Functon -
A FauDeguoss ComRecy_dataofiset KT 200 FALSE ot Publc
L Haraware conguration ComRecy_port uswr 0 FaLse ot Public r
B[ X _cusooix-cusoo)
Etherllet(ETHERNET) ComRecv_Q BOOL FALSE FALSE Not Public [
Etherlle{2(ETHERNET) Contt enr .
& [T con_ticon i 1 ComRecy LDip1
Com_Port_Free_ProtocolCom Port Free Protoc T
5 i ‘ ComRec_databys UDKT No. /| VarableName |  Address | Varible Descripti.|  VarbleType Onine Value | Powser guard | Network Pubic
EMherCAT aster
5 Olapons v, I R TS o ez o W st oo
Global Variable
[2) AxisParaGroup 0002 [pi[1] %MB201 BYTE 2 FALSE Not Public r
3 6V_Group
0003 [p1 SB202 BYTE 3 FALSE ot Public
2] NetvarDiagGroup ComRecy LD o B
D) Tavle 5507 0004 (i3] %MB203 BYTE a FALSE Not Public r
[ TaskDiagGroup ComReat -
@ Netwiork Variable e 0005 | pii4] %MB204 BVTE 55 FALSE Not Public I
E’ e EN: 0005 |pis) MB205 BVTE 65 FALSE Not Public Il
b
2 Addrllask{LB] ComRect EN-TRUE gyl hy i ComRec O-TRUE gy P o) S4MB206 BVTE ™ FALSE Not Putiic I
© e oanm REFLE] ComReoy_dalalenth=10_}—|DataLenth Error
“3 CONNECT_PVALLB] [ComRecv_dataofizet=200 | —{DataOffset  RecvDataBytes|—| ComRecy_databyes=10 | 0008 | pi[7] %HB207 BVTE 8 FALSE Not Public r
13 DFSiaveStdDiagStructTypelLiE] ComRecy_pot-0_|—pPort wie o1 %NB208 BVTE % FALSE Not Public: T
3 EP_entty_Data(LI5]
EmAxisTypelLE] [ 0010 [p1(9] %MB209 BYTE 0 FALSE Not Public r
EmmdTypelLB] wit [pii1o] S4MB210 BYTE o FALSE Not Putlic I
GEN_10DELE]
S IpinfolLB] 0012 {p1r] %MB211 BYTE ] FALSE Not Public r
{lla LxcyclecomByteshium_elLB] m
~°18 LXModbusComBur_yLE] w13 [piz) SunB212 BYTE o FALSE Not Putlic

7.1.35 LXComFreePortReceive (Free Protocol

Communication Data Reception(capture))

7.1.35.1 Version

B AutoThink software version: V3.2.3SP3 and above.

B Controller firmware versions are as follows:

Controller Modell[Firmware Version

LX-CU430 LX-CU430_V1.2.0 and above.
LX-CU433 LX-CU433_V1.1.0 and above.
LX-CU500 LX-CU500_V1.4.0 and above.
LX-CU501 LX-CU501_V1.2.0 and above.
LX-CU510 LX-CU510_V1.1.0 and above.
LX-CU511 LX-CU511_V1.0.1 and above.

7.1.35.2 Function

This function block, together with the LX-CM series serial communication module, implements the free
protocol receive functionality.

This function block replaces the previous LXComReceive (Free Protocol Communication Data Reception).
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7.1.35.3

L¥ComFreeFaortReceive

EM
EM_R

EMN O —
Conep—

ECAT_SlaveAddr Busy—

Paort
InOffset
CutOffs et

Channellen

Prefix
PrefixLen
Suffix
SuffixLen
RecvlLen
TimeOut

pRecvBuffer

Error—
ErroriD—
RecvBytes—

LXComFreePortReceive Function Block

Precautions

Configure the serial port module channel parameters with Channel State set to Enable, and
SendContinuous State set to Continuous Send (Enable).

Supported receive modes (timeout is optional for the first five modes):

B Prefix + Suffix + Timeout

B Prefix + Length + Timeout
B Prefix + Timeout
B Suffix + Timeout
B Length + Timeout
B Timeout
7.1.35.4 Parameters
Parameter Declaration|Data Type Description Default Value
EN_R INPUT BOOL Enable on rising edge. FALSE
EtherCAT slave address of the serial
ECAT_SlaveAddr|INPUT WORD port module for capture. Input range |0
1~65535.
Serial port module channel number:
Port INPUT BYTE 1: Channel 1 (channel1Setting) 0
2: Channel 2 (channel2Setting)
InOffset INPUT DWORD Offs'et.address in the EtherCAT 0
cyclic input data | area.
OutOffset INPUT DWORD Offset address in the EtherCAT 0

cyclic output data Q area.
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Channellen  |INPUT  |LXCHANNELLENNUM_E[\mount of data transmitted LXChannelLenNum_20
cyclically via EtherCAT.

Prefix INPUT POINTER TO BYTE Pointer to prefix.. 0

PrefixLen INPUT BYTE Prefix length in bytes. 0

Suffix INPUT POINTER TO BYTE Pointer to suffix.. 0

SuffixLen INPUT BYTE Suffix length in bytes. 0

RecvLen INPUT DWORD Speglfles the length of data to 0
receive.

TimeOut INPUT DWORD Specifies the timeout period 0
(ms).

pRecvBuffer INPUT POINTER TO BYTE Pointer to the receive data buffer. |0
FALSE: Slave message processing

Done OUTPUT  [BOOL not completed or not started FALSE
TRUE: Message processing
completed
FALSE: Idle

Busy OUTPUT [BOOL TRUE: Receiving or processing FALSE
message
FALSE: No error

Error OUTPUT |BOOL TRUE: Error occurred FALSE
Error code:

ErrorlD OUTPUT [WORD 0: No error 0
Other: Refer to Error Codes

RecvBytes OUTPUT |WORD Actual length of data received. 0

7.1.35.5 Example

This example takes the LXcomFreePortSend function block and uses serial port 1 of the LX-CM003 as the
reception in free protocol mode for communication. It is configured in length mode and receives 10 bytes
of data from the sender. Communication parameters are baud rate 9600, 8 data bits, 1 stop bit, no parity,
with 20 bytes of data transmitted per bus cycle.

1. Configure Serial Module Parameters

(1)

Parameters" page.

Double-click the corresponding serial module, and check 16#1A00 and 16#1600 in the "Process

The cyclic data length can be 20/40/80 bytes, selectable in the module's "Process Parameters" tab.
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HollySys

45} Lxon_fRee_recv =]

&8, Task Configuration EtherCAT Slave Station Configuration Process Parameter | init Commands | Channel Parameter Information | EtherCAT 10 Mapping | Information I
- @ TASK1(Task) - Sekctinp - Select outp
Al Main(PRG)
4Jl: RS485_Free_Recv(PRG) Tias IER Logex Lo Type [ ndex
8 Program Block [716#1A00 Channeinput [+ 16#1600 Channeltoutput |
=L 04BfE Status URT 16460000 ctrl UINT 164700001
Al Test_l0com_Frec2(PRG) Dataln 0 USINT. 16460000 Data Out 0 USINT. 1647000:02
Al Main(FRG) Dataln 1 usnT 16450000 Data Out 1 ushT 164700003
Al Motionllain(FRC} Dataln2 USKT 1645000:0 Data Out 2 UsINT 1687000:04
gt ;xac;f;nnziepuns»m,\.n(mc) Datan3 UST 16#6000:0 Data Out 3 UsINT 16#7000:05
I} test_mbmasterPRG) Dataln 4 ST 1646000:0 Data Out4 UsINT 1647000:08
Al CUS11_FreeRecv(PRG) Dataln s USKT 1645000:0 Data Out § UsINT 1687000:07
4l RS485_Free_RecviPRG) Datain® UST 16#6000:0 Data Out6 USINT. 16#7000:08
-~ Function Block Dataln? usnT 1646000:0 Data Out T UsINT 1647000:00
(g Function Dataln 8 USINT. 18460000 Data Out@ USINT. 164700004
AL FaukDiagnosis Datalng UST 16#6000:0 Data Out§ UsINT 16#7000:08
[ Harawiare contiuration Dalan 10 uswT 1646000:0 Dala Out 10 UsINT 164T000:0C
= [ povstivecsy Data n 11 USKT 1645000:0 Data Out 11 UsINT 1687000:00
Ethertiet (ETHERNET)
EtherNel2(ETHERNET) Datan 12 UST 16#6000:0 Data Out 12 UsINT 16#7000:08
] » Dataln 13 ST 1646000:0 Data Out 13 UsINT 147000:0F
Dataln 14 usinT 16450001 Data Out 14 USINT 16£7000:10
", 10Mapping Overview Dataln 15 USINT. 164600011 Data Out 15 USINT. 1647000:11
9 Glova variavk Dataln 16 USINT. 16480001 Data Out 16 USINT. 1647000:12
£} AxisParaGroup DataIn 17 USKT 18#5000:1 Data Out 17 USINT 16£7000:13
2 ov_eroup Datain 18 usNT 16#6000:1 Data Out 18 USINT. 16#T000:14
[E) MetvarDiagGroup
) Table Dataln 19 USINT 1646000:1 Data Out 19 UsINT 16HT000:15
[ TeskDiogGrowp |7 16£1A1 ChanneMinput(Excluded 1641A00) |7 1621601 ChanneMOutput(Excluded 16£1600)
@ Network varabke status unT 16#6000:0 ctrl umT 16#7000:01
{5 pata Type Data 0 USINT 1646000:0 Dats Out 0 USINT. 16KT000:02
- (|} SystemType Datan 1 USKT 1645000:0 Data Out 1 UsINT 1687000:03

13 Addrlask{LB] Datain2 usinNT 16#6000:0 Data Out2 USINT. 1647000:04

1S AXES_GROUP_REFILB] Datain3 UshT 1646000:0 Data Out3 USINT. 16KT000:05

©1 CONNECT_PVe[LB] Dataln 4 USKT 1645000:0 Data Out 4 UsINT 1687000:08

15 DPSlaveSidDiagStructTypelL ]

13 £, ontty,DatalLE] Datalns UST 16#6000:0 Data Out UsINT 16#7000:07
EmAssTypeLB] Data & USINT 1646000:0 Dats Out6 UsINT 16#7000:08
EmCmdTypelLE] Dataln 7 USKT 1645000:0 Data Out 7 UsINT 1687000:09

E GEN_MODE[LE] Datan& UST 16#6000:0 Data Out 8 USINT. 16HT000:08

12 pinfolLB] Datahn® USINT 1646000:0 Dats Out® UsINT 16#7000:08
LXChannelLenNum_e[L.B] Dataln 10 USINT. 18460000 Data Out 10 USINT 164700000
LXCycleComByteshum_e[LI] P o P P —— e e

(2) In the "Channel Parameter Information" tab, click channel1Setting to enter channel 1 parameter
configuration. The configuration results are shown below.

EtherCAT Slave Station Configuration | Process F'arameterl Init Commands Channel Parameter Information | EtherCAT IO Mapping | Information
— Channel basic p t

Channel Number Channel Name Index Channel Dezcription
1 channel1Setting 0x8000:00 CH1 Config Data
2 channel2Setting 0x28010:00 CHZ Config Data

— F of ch | ch 11Setting
Number Parameter name Parameter value Drata Type Default value Maximum Minimum
1 Channel State Enable T USINT Enable
2 Baudrate 9600 Baud x USINT 9600 Baud
3 Databits & = USINT 8
4 Parity NONE T USINT NONE

(3) In the EtherCAT 10 Mapping, find the first status channel address is O (i.e., INOFFSET is 0), and
the first ctrl channel address is 0 (i.e., OUTOFFSET is 0).
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EtherCAT Slave Station Configuration ] Process F'arameterl Init Commands ] Channel Parameter Information  EtherCAT 10 Mapping l Information ]

Channel Number | Channel Name GroupName | Channel Type | Bytes | Channel Address. ‘ Channel Description
1 E6_IN_1 UINT 2 l %W status J
2z ES_IN_2 USINT 1 %IB2 Data In 0
3 EE_IN_3 USINT 1 %IB3 Data In 1
4 E&_IN_4 USINT 1 %lB4 Dataln2
5 E6_IN_S USINT 1 %IBS Data In 3
S
43 E6_OUT_1 UINT 2 [ QW0 cirl J
44 E6_OUT_2 USINT 1 %082 Data Out 0
45 E6_OUT_3 USINT 1 %083 Data Out 1
45 E6_OUT_4 USINT 1 “0B4 Data Qut 2
47 E6_OUT_S USINT 1 %085 Data Out 3
43 E6_OUT_6 USINT 1 %066 Data Out 4

After the function block (acting as the free protocol receiver) establishes a connection with the sending
device, set the enable signal EN_R from FALSE to TRUE to execute the current command. Wait for
Done to become TRUE, then 10 bytes of data have been received, and RecvBytes will be 10 (the length
of data received).

2. Configuration Example

B Variable Declaration

No. Variable Name | Address | ‘Variable Description Variable Type ‘ Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
0010 pt ARRAYT0..1000] OF BYTE j FALSE j Mot Public j ’_
0012 FLAG1 BOOL j FALSE j FALSE j Mot Public j ’_
0013 EN_R BOOL j FALSE j FALSE j Mot Public j ’_
oooy Error BOOL j FALSE j FALSE j Mot Public j ’_
ooos Done BOOL j FALSE j FALSE j Mot Public j ’_
o006 Busy BOOL ﬂ FALSE ﬂ FALSE j Not Public j ’_
ooo4 TimeQut DWORD j 1000 FALSE j Mot Public j ’_
0003 Recvlen DWORD ﬂ o FALSE j Not Public j ’_
ooz ChannelLen LXCHANNELLENMUM_E j LXChannelL. j FALSE j Mot Public j ’_
oo LXComFreePortReceive1 LXCOMFREEPORTRECENE ﬂ FALSE j Not Public j ’_
o011 p2 POINTER TO ARRAYT0..1000] OF BYTE j o FALSE j Mot Public j ’_
o009 RecvBytes WORD ﬂ o FALSE j Not Public j ’_
ooos ErrorlD WORD j o FALSE j Not Public j

B LD Configuration Example
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0001
FII_AGI‘I E:nnle EQ EN_R
f
1 1| 1 1| EM OuUT —
Error I—INEI
0 N1
ooz
FLAGT Daone EM_R
| 1 O—
0003
ADR
EMN ENO
pl I—IN GUT—| p2
0004
L¥ComFreePortReceive
L¥ComFreePonReceive
EM ENO
EM_R I—EN_R Daone— Daone
1001 I—ECAT_SIaueAddr Busy— Busy
1 |—F'nrt Error— Error
] |—InG1Tset ErrarlDi— ErrorlD
0 I—Gutﬂﬁset RecvBytes—RecvBytes
ChannelLenI—ChannelLen
I—F'reﬂx
I—PreﬂxLen
I—Sufﬂx
I—SufﬁxLen
RecvlLen |— RecvlLen
TimeCQut—TimeOut
p2 I—pREE‘-.-'EIUﬁEF
B ST Configuration Example
p2 := ADR(p1);
LXComFreePortReceive1(
EN R:=EN R,

ECAT_SlaveAddr :=1001 ,
Port :=1,

InOffset :=0,

OutOffset :=0 ,

ChannelLen :=ChannelLen ,
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RecvlLen :=RecvlLen ,
TimeOut :=TimeOut,
pRecvBuffer :=p2 ,
Done=>Done,
Busy=>Busy,
Error=>Error,
ErrorID=>ErrorID,

RecvBytes=>RecvBytes);

3. Taking the LD program as an example, after the free protocol receiver establishes a connection with
the sender device (In the example, the LX-CU500 is used as the transmitter, and the LX-CMO003
mounted on the LX-CU511 serves as the receiver.), when the function block enable signal EN_R is set
from FALSE to TRUE, the current command is executed. When Busy is TRUE, the receiver is receiving
data. Wait for Done to become TRUE and RecvBytes equals the length of data written to be received;
10 bytes of data are then read.

B Sender Configuration
In the slave configuration software, add a free protocol under the COM node in the controller
configuration, and create a POU for sending serial port free protocol data. As shown below.
No. Variable Name Address | ‘Variable Description ‘ Variable Type: ‘ Oniine Value ‘ Power Fail Safeguard ‘ NetWeork Public Enable constant ‘

0004 ComSend1 COMSEND FALSE Not Public ’_

0005 EN_R BOOL FALSE FALSE Not Public ’7

0006 Datalen UDINT 20 FALSE Not Public ’_

0007 DataOffset UDINT 200 FALSE Not Public ’7

0008 Port USINT o FALSE Not Public r

0008 Q BOOL FALSE FALSE Not Public ’7

0010 Error USINT o FALSE Not Public ’7

o SendDataBytes UDINT 0 FALSE Not Public ’_

0013 FLAG1 BOOL TRUE FALSE Not Public ’_

Free B Freepl

0001 No. Variable Hame Address Variable Description Variable Type Online Value: Power Fail Safeguard |Na'fwnrkPuhhc Enable constant

%@ Eﬁw’ EQ 0001 p1[0] %MB200 BYTE 1 FALSE Mot Public: I~
ouT 5

IO 0002 pilll %MB201 BYTE 0 FALSE Not Public r

[0 w1 0003 |pf2] %MB202 BYTE 2 FALSE Not Public [

[a003] 0004 pli3l %MB203 BYTE o FALSE Not Public ’—

0005 pil4] %MB204 BYTE 33 FALSE Not Public r
% 0006 p1[5] %MB205 BYTE 0 FALSE Not Public ’—
0007 pils] %MB206 BYTE 44 FALSE Not Public r
[0003] 0008 |pi[7] %MB207 BYTE 0 FALSE Not Public [
ComS8end1
ComSend 0009 pligl %MB208 BYTE 55 FALSE Not Public r
ENO) o010 1[9] %MB209 BYTE 0 FALSE Not Public: r
EIEEEIER = & o—[E=EIEN 2
[DataLen=20 | —{DataLenth Error—] Eror=0_] oott  |pirto] %MB210 BYTE 0 FALSE Not Public -
% Es:‘aomﬂ SendDataByes|—| SendDatabytes=20 ] W;ﬂ[m %MB211 BYTE 0 FALSE Hot Public I
K pi12] %MB212 BYTE 0 FALSE Not Public ’—
B Receiver Configuration
After the communication between the sender and the receiver is established, the receiver

configuration software receives the data transmitted from the sender.
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No. ‘Variable Name Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public ‘ Enable constant
Error BOOL FALSE FALSE Not Public r
ErroriD 'WORD 0 FALSE Not Public r
RecvBytes 'WORD 0 FALSE Not Public ’—
O B P O B " R
ool | 02 POINTER TO ARRAY10..10001 OF BYTE 312492124 FALSE Not Public r
[oo01
= 81 Rs485._Free Recvpl
Done=FALSE EN_R=FALSE
| | ouT| (— No. | Variable Name Address | Variable Description |  Variable T |
ype Online value Power Fail Safeguard NetWork Public | Enable censtant
Eror=FALSE |INO
o mt 0001 |pi[o] BYTE " FALSE Not Public [
0002 el BYTE 0 FALSE Not Public ’—
0002] —
0003 pil2] BYTE 2 FALSE Not Public r
Done=FALSE EN_R=FALSE
< 0004 |pip] BYTE 0 FALSE Not Public [
0005 | pi] BYTE 33 FALSE Not Public [
(3003 0006 [ptlS] BYTE 0 FALSE Not Public [
SR 0007 |ptlEl BYTE “ FALSE Not Public [
ENO 0008 iyl BYTE 0 FALSE Not Public [
TN ouT|{p2=31249212%
= 0009 |pifE] BYTE 55 FALSE Not Public [
[oa04] 0010 [ptiEl BYTE 0 FALSE Not Public [
LXComFreePoriReceivel
LXComFreePortReceive oo pi[10] BYTE 0 FALSE Not Public r
ENO| —
ERPeE | n R Donel_{BoneFALSE 0012 |pip1 BYTE 0 FALSE Not Public [
001 _}—{ECAT_SlaveAddr Busy|—{Busy=FALEE w13 |piez BVTE 0 FALSE Not Public =
[ pon Error—Emor-FALSE 0014 [ptli3) BYTE 0 FALSE Not Publi [
0 {inOfiset ErmoriD|—{ Erorb=0 EE] ot Publc
—OutOffset RecvBytes| RecvBytes=0 0015 pil14] BYTE 0 FALSE Not Public r
Channellen=LXChannelLenNum,_20 |—{ChannelLen =
|:7F’reﬂx 0016 pi[15] BYTE 0 FALSE Not Public
|{PreficLen =
|sufix
—SuffixLen
Recien=10_}—Reciien
[[imeOut=1000 }—TimeOut
p2=312492124
7 2 T O i I i
. ask peratlon nstruction
7.21 TfaskStart (Task Status)
.
7.21.1 Function
7.21.2 Parameter
Parameter{Statement|Data Type(Description Initial Value|Power Fail Safeguard

EN Input BOOL Enable input
ENO Output BOOL Enable output
uiTaskiD [Input UDINT  [Task ID number

0: returned if succeeded
-1: returned if failed

o

FALSE
FALSE

o

TaskStart |output DINT
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7.21.3

Example

When the conditions meet the requirements, the TaskStart (running task) statement is executed, and the
set task ID program is started. The output value of TaskStart is O if it is successfully started, and -1 if

failed.
Mo. Variable Name | Address |Var|aDIeDescr\pt|Un| ariable Type ‘ Online Value | Power Fail Safeguard | MNetWork Public | Enable constant |
0001 ret DINT 0 FALSE Not Public |—
TaskStart
EN ENO
3 |—uiTa5kID TaskStart—| ret=0

1 ret:= TaskStart(3): (ret=0
7.2.2 TaskStop (Task Stop)
7.2.21 Function

Stop the specified task.

TaskStop

EN ENO—
uiTaskID TaskStop—

—uiTimeOut
TaskStop Functional Block
7.2.2.2 Parameter
Parameter|Statement|Data Type|Description Initial Value|Power Fail Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
uiTaskID |Input UDINT Task ID number 0 FALSE
uiTimeout |Input UDINT Stop task timeout in ms 0 FALSE
TaskStop |output DINT 0 returned if succeeded; -1 returned if failed|0 FALSE
7.2.2.3 Example

When the conditions meet the requirements, the TaskStop (stopping task) statement is executed. The task
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to stop shall be set for its ID and timeout time (ms). If the task time is exceeded, the task will be
terminated. The output value of TaskStart is O if the task is successfully stopped, and -1 if failed.

No. Variable Mame | Address | Variable Description ‘ Variable Type | Online Value | Power Fail Safeguard | MetWork Public | Enable constant

0001 |ret oINT 0 FALSE Not Publiz [

o002 wvarl BOOL TRUE FALSE Mot Public

‘ TaskStop
L EN ENO

3 |uiTaskiD  TaskStop
1 |uiTimeOut

1 ret:= TaskStop(3, 1); ‘ret=0
7.2.3 TaskStatus (Return Task Status)
7.2.31 Function

Return to the current status of the task.

TaskStatus

EN ENO
—uiTasklD TaskStatus—

TaskStatus Functional Block

7.2.3.2 Parameter

Parameter{Statement|Data Type|Description |Default Value|Power Fail Safeguard

EN Input BOOL Enable input

ENO Output BOOL Enable output

uiTaskiD |Input UDINT  [Task ID number|0 FALSE
Task status:
Running 1

TaskStatusjoutput DINT Suspended 2 |0 FALSE
Stopped 5
Failed: -1

7.2.3.3 Example

The current task status can be viewed through the TaskStatus (returning the task status) instruction. The
output values are 1 for Running, 2 for Suspended, 3 for Stopped, and -1 for Failed.
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No. Variable Name ‘ Address ‘Variable Description Variable Type | Online Value Power Fail Safeguard NetWork Public ‘ Enable constant

oo varl BOOL TRUE FALSE Hot Public

0002 et DINT _ FALSE Not Pubiic [

| TaskStatus
11 EN ENO

3 |—uiTaskID TaskStatus—| ret=1

6 ret := TaskStatus(3); | ret = 1
7.2.4 TaskTestCancel (Set Task Cancel Point)
7.2.41 Function

Set the task cancellation point, which is similar to the thread cancellation point function in the operating
system.

TaskTestCancel

—EN ENO—
TaskTestCancel —

TaskTestCancel Functional Block

7.2.4.2 Parameter
Parameter Statement|Data Type|Description Default Value|Power Fail Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
TaskTestCancellOutput ~ [DINT |0, réturned if succeeded), FALSE
-1 returned if failed.

7.243 Example

Set the task cancellation point, which is similar to the thread cancellation point function in the operating
system. The user can call this interface to set the cancellation point in the configuration where they believe
it is safe to exit. When other tasks stop this task, this task will not exit immediately. Instead, it will continue
to execute to the cancellation point and then exit the task thread, to ensure the safe exit of the task to the
greatest extent.
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No. Variable Name Address Variable Description Wariable Type Online Value Power Fail Safeguard NetWerk Public | Enable constant

oom ret DINT 1] FALSE Not Public r
TaskTestCancel
EN ENO
TaskTestCancel—| ret=0
1 ret := TaskTestCancel(); ret=0
7.2.5 TaskExit (Task Exit)
7.2.51 Function

The task exit instruction provides an interface for users to exit threads in configuration logic. Users can call
this function in task configuration to end the execution of this task.

TaskExit

—EN ENO—
TaskExit—

TaskExit Functional Block

7.2.5.2 Parameter
Parameter{Statement|Data Type(Description Initial Value|Power Fail Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output

0 returned if succeeded;

-1 returned if failed. FALSE

TaskExit |output DINT

o

7.2.5.3 Example

When the value of Var1 is added by 1 and output to var1, if var1 is greater than 200, TaskExit is executed
(exiting task). If succeeded, ret=0, and if failed, ret=-1.
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TaskExit
—EN ENO—
TaskExit—
ADD
EN ENO
vari=0 |—{INO OUTH{ vari=0 ]
1 N1
GT TaskExit
EN ENO EN ENO
[ vari=0 }INO OUTH—ret_out=FALSE | TaskExit—{ ret_exit=0
200 N1
2  varl =varl +1; var1 =0
3  ret_out:=var1 > 200 : ret_out = vari =0
4 ret_exit ;= TaskExit(); ret_exit=0
7.2.6 TaskLock (Task Lock)
7.2.6.1 Function

The system provides a total of 32 system locks and 2 locking methods (blocking and non-blocking) so that
users can protect shared resources (data) between different tasks. Among them, TaskLock is a blocking
locking interface. When the lock is not acquired, the task thread is blocked and suspended until other
tasks release the lock.

TaskLock

—EN ENO—
—uiLockld TaskLockt—

TaskLock Functional Block

7.2.6.2 Parameter

Data Default Power Fail

Parameter [(Statement| Type Description Value Safeguard
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EN Input BOOL |Enable input

ENO Output BOOL |Enable output

Input port uilockld |BYTE [Task lock index number, 0~31 0 FALSE
Output TaskLock IDINT 0 reFurned if locking failed, and 1 returned if o FALSE
terminal locking succeeded

7.2.6.3 Example

TaskLock is a blocking locking interface. When the lock is not acquired, the task thread is blocked and
suspended until other tasks release the lock. If the TaskLock instruction runs successfully, the output value
is 1, and if it fails, the output value is 0.

No. ariable Name Address. Variable Description Variable Type Online Value Power Fail Safeguard MNetWork Public | Enable constant

D001 |ret DINT 0 FALSE Not Public [

0002 warl BOOL TRUE FALSE Not Public E_

‘ TaskLock
L EN ENO
\ T

uiLockld TaskLock—] ret=0
1 ret:= TaskLock(1): ret=0

7.2.7 TaskTryLock (Task Try Lock )

7.2.71 Function

TaskTryLock is a non-blocking locking interface. This interface will not block the task thread when the lock
is not acquired and will return 0 immediately. Users need to decide whether to access resources (data)
shared between different tasks based on the return value of this interface. It can be unlocked only after the
lock is locked successfully.

TaskTryLock
—EN ENO —
—uiLockld TaskTryLock —

TaskTryLock Functional Block

7.2.7.2 Parameter

|Parameter |Statement|Data |Description Initial Power Fail
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Type Value Safeguard
EN Input BOOL |Enable input
ENO Output BOOL |Enable output
uilockld Input BYTE Task lock index number, 0~31 0 FALSE
TaskTryLock|Output DINT 0 returned if locking failed, and 1 returned if locking 0 FALSE
succeeded
7.2.7.3 Example

TaskTryLock is a non-blocking locking interface. This interface will not block the task thread when the lock
is not acquired and will return 0 immediately. The output port is 0 for locking failure and 1 for successful

locking.

No. “ariable NEITIE| Address |

Variable Description | Variable Type‘ Online Value | Power Fail Safeguard |

NetWork Pu

blic | Enable constant

oot Lock_ret DINT o FALSE Mot Public |—
TaskTryLock
EN ENO
[ 3 }uiLockld TaskTryLock—{ Lock_ret=0 |
1 Lock_ret := TaskEXxit(); | Lock_ret=0
7.2.8 TaskUnlock (Task Unlock)
7.2.8.1 Function
After the system lock is locked, TaskUnlock provides an unlocking interface.
TaskUnlock
—EN ENO —
—uiLockld  TaskUnlock |—
TaskUnlock Functional Block
7.2.8.2 Parameter
Parameter [Statement .?;:)2 Description 3aelf::" g:\f;;:‘z?g
EN Input BOOL |Enable input
ENO Output BOOL |Enable output
uilockld Input BYTE Task lock index number, 0~31 0 FALSE

335




r%«frle%

0 returned if unlocking failed, and 1 returned if the
unlocking succeeded

o

FALSE

TaskUnlock{Output DINT

7.2.8.3 Example

After the system lock is locked, TaskUnlock provides an unlocking interface. If TASKID is successfully
unlocked, the output value is 1, and if failed, it is 0.

No. I Variable Name Address | ariable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant |

LI niock_ret DINT 0 FALSE Not Public [

TaskUnlock
EN ENO
3 [uiLockld  TaskUnlock—| Unlock ret=0 |

1 Unlock_ret := TaskUnlock(3); | Unlock_ret =0

7.2.9 TaskSetWdtTimeout (Set up the task door dog

timeout time)

7.2.9.1 Function

Set the timeout period of the system watchdog. When the system is abnormal, it enters the abnormal
status after waiting for the Timeout period.

7.2.9.2 Parameter
Data e Initial Power Fail
Parameter Statement.l.ype Description Value Safeguard
UITIMEOUT Input DINT \Watchdog timeout period (ms) 0 FALSE
TaskSetWdtTimeoutOutput UDINT 0 returnfed if locking failed, and 1 returned if 0 FALSE
the locking succeeded
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7.2.9.3 Example
No. Variable Hame | Address | ariable Description | Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 Task_wdit_time UDINT 500 FALSE Not Public l_
oooz Task_Ret DINT 0 FALSE Not Public ’_
‘ TaskSetWdtTimeout
EN ENO
[Task_wdit_time=500 |—uiTimeout TaskSetWdtTimeout—| Task Ret=0 |

3 Task_Ret = TaskSetWdiTimeout(Task_wdit_time); ‘ Task Ret=10
7.210 TaskCycleGet (get current task period)
7.2.101 Function

Get the cycle time used by the IEC task where thef unction block is located

TaskCycleGet
{EN

ENO

{uiTaskCycleValue TaskCycleGet

TaskCycleGet Functional Block

Task_wdit_time = 500

7.2.10.2 Parameter

Data _—n Initial
Parameter Statement Type Description Value
uiTaskCycleValue|lnputOutput{UDINT  |Acquired cycle time 0

Return value:
Get Task cycle success;

task cycle value;
cycle value;

the task cycle value;

4: The current task information was not obtained.

1: Task cycle type is a single run aperiodic task, can not get the
TaskCycleGet  |Output DINT 2: Task cycle type is event running aperiodic task, can not get task

3: Task cycle type is full speed running aperiodic task, can not get

o
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7.2.10.3 Example
No. Variable Name | Address | Wariable Description | Variable Type Onling Value | Power Fail Safeguard NetWork Public | Enable constant
0001 ar_ui UDINT 10 FALSE Mot Public |—
ooz Var_TCG DINT 0 FALSE Not Public E_
TaskCycleGet
EN ENO
| \Var ui=10 HuiTaskCycleValue TaskCycleGet—Nar TCG=0 |
5
6 Var_TCG := TaskCycleGet(Var_ui); Var_ TCG =0 Var_ui=10
7.3 File Operation Instruction
7.31 FileOpen (Open File)
7.311 Function
Open a file according to the method set by the user.
FileOpen
—IName  FileOpen|—
—uiAccess
FileOpen Functional Block
7.3.1.2 Parameter
o Initial  ([Power Fail
Parameter|Statement|Data Type |Description Value |Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
File name, which supports up to 63 characters and
only supports full path.
Name Input STRH\IG(&')“sd/" is the SD card directory FALSE
"flash/" is the Flash directory
. File operation mode
uiAccess [Input UDINT 0: Read and write (open a file in read/write mode by 0 FALSE
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default)

1: Read-only (open a file in read-only mode)

2: Write-only (open a file in write-only mode)

8: Create (create and open a file)

16: Clear (open a file and clear the contents of it)
32: Append (open a file and locate the cursor to the
end of it) Note:

1) Except for the append method, other methods will
locate the cursor at the file header.

2) The write operation will overwrite the content after
the cursor.

3) The cursor can be moved through the FileLseek
instruction.

Success: Return file access ID
Failed: -1 returned 0 FALSE

FileOpen [Output DINT

7.3.1.3 Example

According to the method set by the user, the Name of the open file is the path to be opened and uiAccess
is the opening method selected. The output value is the file ID if the file is opened successfully, and -1 if it
fails to open the file.

No Variable Name| Address | ‘Variable Description |Var|ameType| Online Value | Power Fail Safeguard | NetWWork Public | Enable constant |
ooo1 address STRING(63) |'sdf" FALSE Mot Public |—
0002 ret DINT 0 FALSE Mot Public |—
FileOpen
EN ENO
laddress='sd/1' —Name  FileOpen— ret=0
3 |—uiAccess
1 ret .= FileOpen(address, 3); ‘ ret=0 address = 'sd/1'
7.3.2 FileClose (Close File)
7.3.21 Function
Close a file.
FileClose

—EN ENO—
—IiFd FileClose —

FileClose Functional Block
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7.3.2.2

7.3.2.3

The input of FileClose is the address of the file to be closed. The output result is 0 for successful closing

Parameter
Parameter{Statement|Data Type|Description Initial Value|Power Fail Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
iFd Input DINT FileOpen returns file ID|0 FALSE
FileClose [Output  [DINT  [Succeeded: O returned FALSE

Failed: -1 returned
Example

and -1 for failure.

No. Variable Name| Address |

“ariable Description

|VariabIeT‘,rpe| Online Value |

Power Fail Safeguard ‘ NetWork Public | Enable constant

oo address

ooz ret

Not Public [
~

Mot Public

DINT 0 FALSE
FileClose
EN ENO

_address=2 | |iFd FileClose

—| ret=0

1 ret := FileClose(address);

7.3.3

7.3.3.1.1

Read a file.

|ret=0

FileRead (Read File)

Function
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FileRead
—EN ENO —
—iFd FileRead —
—pcBuf
—uiSize

FileRead Functional Block

7.3.3.2 Parameter
et Initial Power Fail
Parameter{Statement|Data Type Description Value Safeguard
iFd Input DINT FileOpen returns file ID 0 FALSE
pcBuf Input E(S):“:I_I—ER 0 Memory address of read data 0 FALSE
uiSize Input UDINT Size of read file (byte) 0 FALSE
Success: Return the number of bytes actually
FileRead [Output DINT read from the file 0 FALSE
Failed: -1 returned
7.3.3.3 Example

It is to set the ID, memory address, and size of the file to be read. The output value is the number of bytes
of the file if the reading is successful, and -1 if it fails.
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No. Variable Name| Address ariable Description | ariable Type ‘ Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 WAR_DINT DINT o FALSE Mot Public |—
ooz VAR_address POINTERT... 8247856576 FALSE Mot Public ’_
0003 WVAR_UDINT UDINT o FALSE Mot Public |—
o004 WAR_ret DINT 0 FALSE Mot Public ’_
FileRead
EN ENO
VAR_DINT=0 }—iFd FileRead—{ VAR ret=0 |
VAR address=824786976 —{pcBuf
VAR UDINT=0 |—|uiSize

1 VAR _ret = FileRead(VAR_DINT, VAR _adress, VAR_UDINT);

7.3.4 FileWrite (Write File)
7.3.41 Function
Write a file.

FileWrite
—EN ENO —
—iFd FileWrite —
—pcBuf
—uiSize

FileWrite Functional Block

7.3.4.2 Parameter

o Initial Power Fail
Parameter|Statement|Data Type Description Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
iFd Input DINT FileOpen returns file ID 0 FALSE
pcBuf Input LPJ(S):II:II:I'I—ER 0 Memory address of written data 0 FALSE
uiSize Input UDINT Size of written file (byte) 0 FALSE
FileRead |Output DINT Succes_s: Return the actual size of the 0 FALSE

ata written
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|Failed: -1 returned

7.3.4.3

Example

It is to set the ID, memory address, and the size of the file to be read. If successful, the size of the actual
written data will be returned. If failed, -1 will be returned.

No. Variable Name| Address | fariable Descnpllul| “ariable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
ooo1 VAR_DINT DINT 0 FALSE Not Public |7
oooz VAR_address POINTER TO USINT 824836128 FALSE Not Public |—
0003 VAR_UDINT UDINT 0 FALSE Not Public ’_
ooo4 VAR_ret DINT 0 FALSE Mot Public E_
FileWrite
EN ENO
VAR_DINT=0 }—{iFd FileWrite—VAR ret=0 |
VAR address=824836128 —pcBuf
VAR _UDINT=0 |uiSize

1 VAR ret = FileWrite(VAR_DINT, VAR _adress, VAR _UDINT);

7.3.5

7.3.5.1

FileLseek (Move File to Read/Write Pointer)

Function

Move the file read/write pointer.

FileLseek

—iEN ENO—
—iiFd FileLseek —
—iiOffset
—uiFrom

FileLseek Functional Block

7.3.5.2 Parameter
Data o Initial Power Fail
Parameter|Statement| Type Description Value Safeguard
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EN Input BOOL Enable input

ENO Output BOOL Enable output

iFd Input DINT FileOpen returns file ID 0 FALSE

iOffset Input DINT Offset of moving file pointer 0 FALSE
0: Locate to the file header

uiFrom Input UDINT  |1: Locate to the current position of the file 0 FALSE
2: Locate to the file end
Success: Return the current read/write position of

FileLseek |Output DINT the file 0 FALSE
Failed: -1 returned

7.3.5.3 Example

It is to move file read/write pointer vardint1 writes the file ID, vardint2 is the offset, and var3udint locates
the file position. If successful, the current read/write position of the file will be output, and if it fails, -1 will

be output.

No. Variablx.a Name| Address | fariable Desc:riptior‘ Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant |
oot VAR_DINT DINT 5 FALSE Not Public |—
o002 VAR_address DINT 0 FALSE Not Public |—
o003 VAR_UDINT UDINT 2 FALSE Not Public |—
o004 VAR_ret DINT 0 FALSE Not Public |—

FileLseek
EN ENO
VAR DINT=5 ||iFd FileLseek—| VAR ret=0 |
| VAR_address=0 | iOffset
VAR _UDINT=2 |—uiFrom

1 VAR _ret = FileLseek(VAR_DINT, VAR _adress, VAR_UDINT);

7.3.6

7.3.6.1

Scan all files contained in the specified directory.

FileListScan (Scan Directory File)

Function
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EN

PathName
pFileNamelList
cFileNum
cFileNamelLen

FileListScan
ENO
FileListScan

FileListScan Functional Block

7.3.6.2 Parameter
o Initial (Power Fail
Parameter StatemenllData Type Description Value [Safeguard
Name of the directory to be scanned, which supports
up to 63 characters and only supports full path mode.
PathName Input STRING(63) "sd/" is the SD card directory, and "flash/" is the Flash FALSE
directory.

. . POINTER TO |Address of string pointer array, which returns a list of
pFileNameList|Input USINT scanned file nang1eps Y 0 FALSE
cFileNum Input SINT Number of files to t?e scanned, which currently 0 FALSE

supports up to 32 files
Size of storage space opened for each file name, of

. which the string ends with "\0', (including the

cFileNameL.enjinput SINT terminator \O', up to 64 characters supported) and is FALSE
recommended to set to 64

FileListScan |Output  [SINT E;I‘I’ggss1 'f;h“r:]”eghe number of scanned files 0 FALSE

7.3.6.3 Example

It is to scan all files contained in the specified directory. PathName is the path of the file to be scanned,
pFileNameList is the file address, cFileNum is the number of files, and cFileNameLen selects the storage
space size of the file to be scanned. If successful, the output value is the number of files scanned. If it
fails, -1 is returned.
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No.

0001

oooz2 VAR1

0003

ooo4

0oo0s RET

‘Variable Name

Address

fariable Descriptior

Variable Type Online Value Power Fail Safeguard

MetWork Public

Enable constant

VAR_address

VAR_SINT1

VAR_SINT2

STRING(E3) “=d/ 1 FALSE Not Public

POINTER TO USINT 824832032 FALSE Mot Public

SINT 12 FALSE Not Public

SINT 64 FALSE Mot Public

SINT 0 FALSE Mot Public

VAR_address='sd/1' |

VAR1=824832032 |—

VAR_SINT1=12 |—

VAR SINT2=64 |

o

FileListScan
EN ENO
PathName FileListScan
pFileNameList
cFileNum
cFileNamelLen

1
7.3.7

7.3.71

FindFirstFile (Find First File)

Function

Open a file handle that traverses the directory and obtain the first file name in the directory.

EN
PathName FindFirstFile

FindFirstFile
ENO

RET=0

RET = FileListScan(VAR_adress, VAR1, VAR_SINT1, VAR_SINT2):

—FileName
FindFirstFile Functional Block
7.3.7.2 Parameter
et Initial [Power Fail

Parameter [Statement|Data Type [Description Value |Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output

Name of the directory to be traversed, which supports up
PathName |Input STRING(63)|to 63 characters and only supports full path mode. "sd/" FALSE

is the SD card directory and "flash/" is the Flash directory.
FileName  [Input STRING(63) Return the traversed file name (excluding path, up to 63 FALSE

characters supported)
FindFirstFile(Output DINT Succeeded: Return the handle of scanned files 0 FALSE
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| [Failed: Return (-1)

7.3.7.3

Example

It is to find the first file. PathName is the path to find, and FileName returns the traversed file name. If
successful, the scanned file handle is returned. If it fails, -1 is returned.

IVAR_address='sd/1' —{PathName

VAR name='63' —FileName

FindFirstFile RET=0

1 RET := Find

FirstFile(VAR_address, VAR_name); | RET=0 VAR_address = 'sd/1' VAR_name ="63'
7.3.8 FindNextFile (Find Next File)
7.3.8.1 Function
Traverse the directory and get the next file name in the specified directory.
FindNextFile
—iFileFindHandle = FindNextFile —
—FileName
FindNextFile Functional Block
7.3.8.2 Parameter
o Initial  [Power Fail
Parameter Statement|Data Type |Description Value |Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
N File traversal handle (return value of
iFileFindHandle|Input DINT FindFirstFile) 0 FALSE
FileName Input STRING(63)[Return the traversed file name (excluding path, FALSE
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No. “ariable Name Address fariable Descriptior Variable Type | Online Valus Power Fail Safeguard | NetWork Public | Enable constant |
ooo1 WVAR_address STRING(B3) '=d/1" FALSE Not Public ’_
oooz STRING(83) ‘63" FALSE Not Public ’—
0003 RET DINT 0 FALSE Not Public ’_
FindFirstFile
EN ENO
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up to 63 characters supported)

FindNextFile |Output SINT

Succeeded: 0 returned
Failed: -1 returned

0 FALSE

7.3.8.3 Example

It is to traverse the directory and obtain the next file name of the specified directory by entering the file
traversal handle and the traversed file name. If successful, the output value is 0, and if failed, -1 is

returned.

| VAR _address=7 |—

iFileFindHandle

FindNextFile

No ariable Name Address fariable Descriptior| “ariable Type | Online Value Power Fail Safeguard | NetWork Public | Enable constant
ooo1 WAR_address DINT I FALSE Not Public |—
o002z WVAR_name STRING(E3) 63 FALSE Not Public ,_
0003 RET DINT 0 FALSE Not Public |—
FindNextFile
EN ENO

RET=0

VAR name='63' —FileName
RET = FindNextFile(VAR_address. VAR_name) ‘ RET=0 VAR _address =7 VAR_name ="'63'
7.3.9 FindClose (Finding End)
7.3.91 Function
Close the traversal handle.
FindClose
—iFileFindHandle FindClose —
FindClose Functional Block

7.3.9.2 Parameter
Parameter Statement ?;;Z Description {;::La; g:\f;;:z?g
EN Input BOOL Enable input
ENO Output BOOL Enable output
iFileFindHandle|Input DINT File traversal handle (return value of 0 FALSE
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FindFirstFile)

FindClose

Output

SINT

Succeeded: 0 returned
Failed: -1 returned

FALSE

7.3.9.3

Example

Itis to close the traversal handle by entering the file traversal handle instruction. If successful, the output
value is 0, and if failed, it is -1.

No. ‘ariable Name ‘ Address ariable Description Variable Type | Initial Walue Power Fail Safeguard ‘
0001 | varidint DINT ﬂ 7 FALSE ﬂ
0002 | ret SINT ﬂ 0 FALSE ﬂ
‘ FindClose
EM EMNO
|| VAR_DINT=7 |iFileFindHandle FindClosel—] ret=0
1 ret := FindClose(VAR_DINT); | ret=0 VAR_DINT =7
7.3.10 FileRemove (Deleting File)
7.3.10.1 Function
Delete a file.
FileRemove
—Name FileRemove |—
FileRemove Functional Block
7.3.10.2 Parameter
et Initial |Power Fail
Parameter |Statement|Data Type |Description Value |Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
File name to be traversed, which supports up to 63
Name Input STRING(63)[characters and only supports full path mode. "sd/" is the FALSE
SD card directory and "flash/" is the Flash directory.
FileRemovelOutput  [DINT Succeeded: 0 returned 0 FALSE
Failed: -1 returned
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7.3.10.3 Example

It is to delete a file by entering the path of the file to delete. If the instruction is executed successfully, the
output value is 0, and if it fails, it is -1.

No. “ariable Name Address Variable Description | Variable Type Online Value | Power Fail Safeguard | NetWork Puhlic‘ Enable constant
oo varl STRING(53) TEST FALSE Mot Public l_
oonz ret DINT 0 FALSE Not Public |—

FileRemove
EN ENO
lvar1="TEST' [—Name FileRemove—| ret=0

1 ret .= FileRemove(var1); | ret=0 varl = TEST
7.4 Time Correlation Instruction
7.41 GetTickCnt (Get Tick Count)
7411 Function

Get the time(us) since the controller was powered on.

GetTickCnt

—EM EMNC -
GetTickCnt —

GetTickCnt Functional Block

7.41.2 Parameter
Data o Initial  |Power Fail
Parameter, Statement.l.ype Description Value |Safeguard
EN Input BOOL |Enable input
ENO Output BOOL [Enable output
GetTickCnt|Output UDINT Get the tlmg since the controller was powered on, and 0 FALSE
restart the time from zero after overflow (us)
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7413 Example

The following example gets the time since the controller was powered on by calling the GetTickCnt
instruction, which gets the time from the controller and stores the results in the output parameter
GetTickCnt.

No. Variable Name ‘ Address | “ariable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public ‘ Enable constant

0001 War1 UDINT 0 FALSE Not Public |—
GetTickCnt
EM EMO
GetTiu::kCnt—| Var1=0 |
1 Var1:= GetTickCnt(): “u’aﬂ =0
7.4.2 TimeDelay (Time Delay)
7.4.21 Function

After this function is called, it returns after executing uiTimeDelay milliseconds and finally achieve the
effect of time delay.

TimeDelay

—EN ENO —
—uiTimeDelay TimeDelay—

TimeDelay Functional Block

7.4.2.2 Parameter
Parameter |Statement|Data Type|Description Initial Value|Power Fail Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
uiTimeDelay|Input UDINT Delay time (ms) 0 FALSE

Execution status
TimeDelay [Output DINT 0: Delay executed successfully;
-1: Delay execution failed

o

FALSE

7.4.2.3 Example

The following example uses the TimeDelay instruction to implement time delay. After this function is called,
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it returns after executing uiTimeDelay milliseconds, finally achieving the effect of time delay, and stores the

status parameter of whether the execution is successful into TimeDelay.

No. “ariable Name | Address | “ariable Description | “ariable Type | Online Value Powver Fail Safeguard

NetWork Public

Enable constant

oot Varl Delay time UDINT 3 FALSE Not Public |—
o002 War2 Execution status DINT 0 FALSE Mot Public |—
TimeDelay
EM EMNO
Var1=3 |—uiTimeDeIay TimeDeIa}f—| Warz=0
1 Var2 := TimeDelay(Var1); Var2 =0 Var1 =3
7.4.3 SET_RTC (Set Real Time Clock)
7.4.31 Function
Set the user-specified time into the PLC real-time clock.
SET_RTC
—EMN_R o~
—{¥ear Error |—
—{Muanth
—Cray
—{Hoaour
—{Minute
—{Second
SET_RTC Functional Block
7.4.3.2 Parameter
Data o Initial Power Fail
Parameter|Statement| Type Description Value Safeguard
Enable
EN_R Input BOOL 0: Invalid FALSE FALSE
1: Valid on rising edge
Year Input WORD [Year 2011 FALSE
P LX platform: 2000~2036
Month  |input  [BYTE [0 1 FALSE
Day Input BYTE [13%3’1 1 FALSE
Hour
Hour Input BYTE 0-23 0 FALSE
Minute |lnput  [BYTE W0l 0 FALSE
Second |[Input BYTE Ssecond 0 FALSE
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0-59

Setup completed or not
Q Output BOOL  |0: Not completed FALSE FALSE
1: Completed

Parameter setting error

=0: There is no error in setting the RTC time

If Not=0: It indicates an error occurred in setting the
RTC time

=1: The set year exceeds the specified range

Error Output BYTE =2: The set month is unreasonable 0 FALSE
=3: The set date is unreasonable

=4: The set hour is unreasonable

=5: The set minute is unreasonable

=6: The set second is unreasonable

=200: The module is repeatedly defined and called

7.4.3.3 Example

The following example uses the SET_RTC instruction to set the user-specified time to the PLC real-time
clock, and stores the setting results and error codes into the output parameters Q and Error.
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0001 SET_RTCA SET_RTC FALSE Not Public |—
oooz2 Set_Time BOOL TRUE FALSE Not Public |—
0003 Err BYTE 0 FALSE Not Public |—
0004 BOOL TRUE FALSE Not Public |—
SET_RTC1
Set Time=TRUE SET_RTC Set Time_State=TRUE
(N} EN_R Q
2011 |{Year Error—{ Err=0_|
4 |—Mnnth
17 I—Day
14 |—Hnur
0 [{Minute
0 I—Secnnd
1 SET_RTC1( SET_RTCH1
2 EN_R:=Set _Time, Set_Time =
3 Year := 2011,
4 Month := 4,
5 Day := 17,
6 Hour := 14,
7 Minute := 0,
8 Second := 0,
9 Q=>Set_Time_State, Set_Time_State = 5{¥]=
10 Error=>Err); Er=20
7.4.4 GET_RTC (Read Real Time Clock)
7.4.41 Function

This functional block reads the time in the PLC hardware real-time clock, which is UTC+08:00.

GET_RTC
—IM o —
DateTime (—
Year —
Month |—
Day —

Hour (—
Minute (—
Second |—
Week |—

GET_RTC Functional Block
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7.4.4.2 Parameter

Parameter|Statement|Data Type|Description Initial Value Power Fail Safeguard
0: Invalid

IN Input BOOL 1+ Valid FALSE FALSE
0: No data read out

Q Output BOOL 1- Data read correctly FALSE FALSE

DateTime [Output DT Date/time DT#1970-01-01-00:00:00|FALSE

Year Output WORD  |Year 0 FALSE

Month Output BYTE Month 0 FALSE

Day Output BYTE Day 0 FALSE

Hour Output BYTE Hour 0 FALSE

Minute Output BYTE Minute 0 FALSE

Second  |Output BYTE Ssecond 0 FALSE

\Week Output BYTE Week 0 FALSE

7443 Example

The following example uses the GET_RTC instruction to read the time of the PLC hardware real-time
clock, which is the UTC+08:00 time.
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No. Variable Name | Address “ariable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
Q] GET_RTC1 GET_RTC FALSE Not Public |—
oooz warB00L BOOL FALSE FALSE Not Public |—
0003 VAR_Time oT DT#2024-05-15... FALSE Not Public r
ooo4 WVAR_Y WORD 2024 FALSE Not Public |—
0005 VAR_M BYTE 5 FALSE Not Public |—
ooos WVAR_D BYTE 15 FALSE Not Public |—
o007 VAR_H BYTE 10 FALSE Not Public |—
0003 VAR_Minute BYTE 0 FALSE Not Public |—
o009 VAR = BYTE 0 FALSE Not Public |—
0010 VAR_W BYTE 0 FALSE Not Public |—
o011 VarBOOLZ BOOL FALSE FALSE Not Public E_
GET_RTCAH

VarBOOL1=TRUE GET_RTC arBO0OL2=TRUE
IN a
L1

DateTime—VAR_Time=DT#2024-05-15-10:00:00 |
Year—VAR_Y=2024

Manth— VAR_M=5
Day— VAR_D=15
Hour—{ VAaR_H=10
Minute— VAR_Minute=0
Second—{ VAR_s=0
Weeki— VAR_W=0

1 GET_RTC1( GET_RTC1
2 IN:=varBOOL, varBOOL = ﬂﬁg
3  Q=>VarBOOL2, VarBOOL2 =
4 DateTime=>VAR_Time, VAR_Time = DT#2024-05-15-1...
5 Year=>VARY, VAR_Y = 2024
6  Month=>VAR_M, VAR_M =5
7 Day=>VAR_D, VAR_D =15
8  Hour=>VAR_H, VAR_H =10
9 Minute=>VAR_Minute, VAR_Minute =0
10 Second=>VAR_s, VAR _s=0
11 | Week=>VAR_W); VAR_W=0
7.4.5 sysGetTimepulse_1min (Get 1 minute time pulse)
7.4.51 Function

Output a square wave pulse signal with a period of 1 minute, with the state flipping every 30 seconds.

sysGetTimepulse_1min
—EM EMO —
sysGetTimepulse_1min —

sysGetTimepulse_1min Functional Block
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7.4.5.2 Parameter

Data o Initial Power Fail
Parameter Statement Type Description Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
sysGetTimepulse_1min|[Output BOOL gjggm status of the 1-minute FALSE FALSE
7453 Example

The following example uses the sysGetTimepulse 1min instruction to implement the function of outputting
a square wave pulse signal with a period of 1 minute. The return value status flips every 30 seconds.

No. “ariable Name Address | Variable Description | “ariable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant |

o001 m BOOL TRUE FALSE Not Public |—
sysGetTimepulse_1min
EM EMNO
sysGetTimepulse_1min—{ N0

1 | pule_Min := sysGetTimepulse_1min(); ‘ pule_Min = IGUIE
7.4.6 sysGetTimepulse_1s (Get 1 second time pulse)
7.4.6.1 Function

Output a square wave pulse signal with a period of 1 second. The return value status flips every 500

milliseconds.
sysGetTimepulse_1s
—EM EMND —
sysGetTimepulse_1s
sysGetTimepulse_1s Functional Block
7.4.6.2 Parameter
Parameter Statement|Data Type|Description Initial Value|Power Fail Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
sysGetTimepulse_1s|Output BOOL Current status of the 1-second pulse[FALSE FALSE
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7.4.6.3

Example

The following example uses the sysGetTimepulse_1s instruction to implement the function of outputting a
square wave pulse signal with a period of 1 second. The return value status flips every 500 milliseconds.

No. “ariable Name | Address | Variable Description | Variable Type | Online Value Power Fai Safeguard NetWork Public

Enable constant |

0001 |pule_1s BOOL TRUE FALSE Not Public [

sysGetTimepulse_1s

EM EMO

sysGetTimepulse_1s

3 pule_1s := sysGefTimepulse_1s(); ‘ pule_1s = R[S
7.4.7 sysGetTimepulse_200ms (Get 200 millisecond
time pulse)
7471 Function

Output a square wave pulse signal with a period of 200 milliseconds. The return value status flips every
100 milliseconds.

sysGetTimepulse_200ms
EM EMNO

sysGetTimepulse_200ms

sysGetTimepulse_200ms Functional Block

7.4.7.2 Parameter
Parameter Statement|Data Type|Description Initial Value|Power Fail Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
sysGetTimepulse_200ms|Output BOOL Current status of 200 ms pulse(FALSE FALSE
7.4.7.3 Example

The following example uses the sysGetTimepulse 200ms instruction to implement the function of
outputting a square wave pulse signal with a period of 200 milliseconds. The return value status flips every

100 milliseconds.
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No. I Variable Name Address | “ariable Description | Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 BOOL TRUE FALSE Not Public [

sysGetTimepulse 200ms
EM EMO

sysGetTimepulse 200ms—sERPA N EEIRE]=

[y

2 pule_200ms = sysGefTimepulse 200ms(): pule_200ms =
5}
7.4.8 sysGetTimepulse_100ms (Get 100 millisecond

time pulse)

7.4.8.1 Function

Output a square wave pulse signal with a period of 100 milliseconds. The return value status flips every 50
milliseconds.

sysGetTimepulse_100ms

—{EM EMNO —
sysGetTimepulse_100ms —

sysGetTimepulse_100ms Functional Block

7.4.8.2 Parameter
Parameter Statement|Data Type|Description Initial Value|Power Fail Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
sysGetTimepulse_100ms|Output BOOL Current status of 100 ms pulse|FALSE FALSE

7.4.8.3 Example

The following example uses the sysGetTimepulse_100ms instruction to implement the function of
outputting a square wave pulse signal with a period of 100 milliseconds. The return value status flips every
50 milliseconds.
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No. I Variable Name Address | “fariable Description | “fariable Type | Onling Value Power Fail Safeguard NetWork Public Enable constant

0001 BOOL TRUE FALSE Not Public |—
sysGetTimepulse 100ms
EN ENO
sysGetTimepulse_100ms—Ra ERgl i IR =

.

2 pule_100ms := sysGefTimepulse_100ms(): ‘ pule_100ms =
7.4.9 sysGetTimepulse_20ms (Get 20 millisecond time

pulse)

7.49.1 Function

Output a square wave pulse signal with a period of 20 milliseconds. The return value status flips every 10
milliseconds.

sysGetTimepulse_20ms
—EM EMO —
sysGetTimepulse_20ms —

sysGetTimepulse_20ms Functional Block

7.4.9.2 Parameter
Parameter Statement|Data Type|Description Initial Value|Power Fail Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
sysGetTimepulse_20ms|Output BOOL Current status of 20 ms pulse[FALSE FALSE

7.49.3 Example

The following example uses the sysGetTimepulse 20ms instruction to implement the function of outputting
a square wave pulse signal with a period of 20 milliseconds. The return value status flips every 10
milliseconds.
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No. “ariable Name | Address “fariable Description ‘ “ariable Type | Online Value Power Fail Safeguard NetWork Public Enable constant

0001 |pule_20ms BOOL TRUE FALSE Not Public [

sysGetTimepulse 20ms

EN ENO
sysGetTimepulse_20ms—]f N AL LU=
3 pule_20ms := sysGetTimepulse_20ms(); pule_20ms = |I5%=

7410 sysGetTimepulse_10ms (Get 10 millisecond time

pulse)

7.4101 Function

Output a square wave pulse signal with a period of 10 milliseconds. The return value status flips every 5
milliseconds.

sysGetTimepulse_10ms
—EM EMO |—
sysGetTimepulse_10ms —

sysGetTimepulse_10ms Functional Block

7.4.10.2 Parameter
Parameter Statement|Data Type|Description Initial Value|Power Fail Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
sysGetTimepulse_10ms|Output BOOL Current status of 10 ms pulselFALSE FALSE

7.4.10.3 Example

The following example uses the sysGetTimepulse 10ms instruction to implement the function of outputting
a square wave pulse signal with a period of 10 milliseconds. The return value status flips every 5
milliseconds.
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No “ariable Name | Address “ariable Description | Variable Type ‘ Online Value Power Fail Safeguard NetWork Public Enable constant

0001 pule_10ms BOOL TRUE FALSE Mot Public |—

sysGetTimepulse 10ms
EN EMO

sysGetTimepulse 10ms—g i ERUTEEIIE =

4
5 pule_10ms = sysGetTimepulse_10ms(); pule_10ms = |I{8]=
7.4.11 sysGetTimepulse_1ms (Get 1 millisecond time
pulse)
74111 Function

Output a square wave pulse signal with a period of 1 millisecond. The return value status flips every 500
microseconds.

sysGetTimepulse_1ms
—EM EMNO —
sysGetTimepulse_1ms —

sysGetTimepulse_1ms Functional Block

7.411.2 Parameter
Parameter Statement|Data Type|Description Initial Value|Power Fail Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
sysGetTimepulse_1ms|Output BOOL Current status of 1 ms pulse|FALSE FALSE

7.411.3 Example

The following example uses the sysGetTimepulse_1ms instruction to implement the function of outputting
a square wave pulse signal with a period of 1 millisecond. The return value status flips every 500
microseconds.
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No. I “ariable Name Address | Variable Description ‘ “ariable Type Online Value Powver Fail Safeguard NetWork Public Enable constant

0001 m BOOL TRUE FALSE Not Public [

sysGetTimepulse_1ms
=y ENO
sysGetTimepulse 1ms |

7 pule_1ms := sysGetTimepulse_1ms(); ‘ pule_1ms = LIE¥I=
7.4.12 sysGetTimepulse_100us (Get 100 microsecond

time pulse)

7.4121 Function

Output a square wave pulse signal with a period of 100 microseconds. The return value status flips every
50 microseconds.

sysGetTimepulse _100us
—EN ENO—
sysGetTimepulse_100us—

sysGetTimepulse_100us Functional Block

7.4.12.2 Parameter
Parameter Statement|Data Type|Description Initial Value|Power Fail Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
sysGetTimepulse_100us|Output BOOL Current status of 100 us pulse[FALSE FALSE

7.412.3 Example

The following example uses the sysGetTimepulse 100us instruction to implement the function of
outputting a square wave pulse signal with a period of 100 microseconds. The return value status flips
every 50 microseconds.
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No. “ariable Name | Address | “fariable Description | “ariable Type Online Value Power Fail Safeguard NetWork Public Enable constant

0001 pule_100us BOOL TRUE FALSE Not Public |—

sysGetTimepulse_100us
EM ENO

sysGetTimepulse 100us—gNERGITESIIRS =

8

9 pule_100us := sysGetTimepulse_100us(); pule_100us = 9=
7.5 Module Information Instruction
7.5.1 sysGetModel (Get Module Type)
7.5.11 Function

Get the module model.

sysGethodel

—EN ENO —
—{IN Q —
—Slot Err —
—DataOffset RetStrLen —

sysGetModel Functional Block

7.5.1.2 Parameter

Data o Initial [Power Fail
ParameterStatement.I.ype Description Value [Safeguard
EN Input BOOL |Enable input
ENO Output BOOL |Enable output
IN Input BOOL |High level enable FALSE [FALSE

Slot number (1 by default)
The slot number of the controller module is fixed at 1
The slot number of other modules increases to the right

Slot Input BYTE : " 1 FALSE
according to the controller position
To use it, enter the slot number of the module for which you
want to get the version information

DataOffset|Input DWORD |Offset of area M (The module model is stored at the 0 FALSE
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specified offset position in string format) (0 by default, valid
value range: 0-1048575)

Output

BOOL |Output

FALSE

FALSE

Err

Output

Error (0 by default)

1: Slot number error

2: DataOffet offset configuration error

BYTE 128: No module in the corresponding slot

129: The returned string exceeds the range of area M
130: Returned information error

131: The module type of this slot is unknown

FALSE

RetStrLen

Output

BYTE Module model string length

FALSE

7.5.1.3

Example

The following example uses the sysGetModel instruction to obtain the module model.
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\Var_DataOffset=300 |

DataOffset RetSirLen

Mo. ariable Name: Address ariable Description Variable Type Online Value Power Fail Safeguard NetWork Public Enable constant
0001 sysGetiodell SYSGETMODEL FALSE Mot Public |—
0002 War_ln BOOL TRUE FALSE Mot Public |—
o003 War_Slot BYTE 1 FALSE Mot Public |—
o004 War_DataOffset DWORD 300 FALSE Mot Public |—
0005 Var_Q BOOL TRUE FALSE Mot Public |—
0008 War_Err BYTE 0 FALSE Mot Public |—
0007 War_RetStrLen BYTE 5 FALSE Mot Public |—

sysGetModel1
sysGetModel
EN ENO
Var_In=TRUE _ggll} &g Var_Q=TRUE _
Var_Slot=1 |—Slot Err— Var_Err=0

Var_RetStrLen=5 |

o NOoOORWN-=

N
N

7.5.2.1

sysGetModel1(

IN = Var_In,

Slot := Var_Slot,
DataOffset .= Var_DataOffset,

Q=>Var_Q,

Err=>Var_Ermr,
RetStrLen=>Var_RetStrLen);

of CPU)

Function

sysGetModel1

Var In =
Var_Slot = 1
Var_DataOffset = 300
Var_Q =

Var Err=0
Var_RetStrLen =5

sysGetCPUModuleVern (Getting Firmware Version

Get the firmware version information of the controller, which is displayed in decimal format.

sysGetCPUModuleVern
EN_R Q
Err

RTSVem

0SVern

FPGAVemn

HW\em

FWvemn

sysGetCPUModuleVern Functional Block
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7.5.2.2 Parameter
Data o Initial |Power Fail
Parameter|Statement Type Description Value [Safeguard
Enable
EN_R Input BOOL |FALSE: Invalid (default value) FALSE [FALSE
TRUE: Valid on rising edge
Q Output BOOL |Output (FALSE by default) FALSE [FALSE
Error (default value 0)
Err Output BYTE 128: Failed to obtain version 0 FALSE
RTS firmware version number
The high 16 bits are the RTS version number on the fast core
HEROS side, corresponding to the gadget RTOS_RTS
version VX.y.z.
RTSVern |Output DWORD The low 16 bits are the RTS version number of the slow core FALSE
LINUX side, corresponding to the gadget LINUX_RTS version
VX.y.z. The high 5 bits represent x, the middle 6 bits represent
y, and the last 5 bits represent z.
OS version number
The high 16 bits are the OS version number on the fast core
HEROS side, corresponding to the gadget HEROS version
VX.y.z.
OSVern |Output DWORD |The lower 16 bits are the OS version number on the slow core |0 FALSE
LINUX side, corresponding to the gadget LINUX version
\V/X.y.z.
Among them, the high 5 bits represent x, the middle 6 bits
represent y, and the last 5 bits represent z.
FPGA version number, corresponding to the gadget FPGA
version Vx.y.z
FPGAVern Output WORD There are 16 bits in total, where the high 5 bits represent x, 0 FALSE
the middle 6 bits represent y, and the last 5 bits represent z.
Hardware version number
HWVern  Output WORD Return value is 1~26, corresponding to A~Z 0 FALSE
Module firmware version number, corresponding to the gadget
SW version Vx.y.z
FWVern  |Output WORD There are 16 bits in total, where the high 5 bits represent x, FALSE
the middle 6 bits represent y, and the last 5 bits represent z.
7.5.2.3 Example

The following example uses the sysGetCPUModuleVern instruction to obtain the firmware version
information of the controller, which is displayed in decimal format.
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No. Variable Name | Address Variable Description Variable Type Onling Value Power Fail Safequard NetWork Public | Enable constant
0001 sysGetCPUModuleVerni SYSGETCPUMODULEVERN FALSE Not Public |—
oooz War_EN BOOL TRUE FALSE Not Public ,_
0003 War_Q BOOL TRUE FALSE Not Public ,_
0004 ar_Err BYTE 0 FALSE Not Public |—
0005 Var_RTS DWORD 5 FALSE Not Public |—
0005 War_0S DWORD 5 FALSE Not Public ,_
g War_FPGA WORD 5 FALSE Not Public ,_
0008 War_HW WORD 6 FALSE Mot Public |—
0009 ar_FW WORD 5 FALSE Mot Public

sysGetCPUModuleVern1
sysGetCPUModuleVern
EN ENO
Var_EN=TRUE ggiz\lIJ S Var_Q=TRUE |
Err— Var_Err=0
RTSVern—| Var_ RTS=5 |
osvemt— Var_0S=5 |
FPGAVern—{ Var FPGA=5 |
HWVern—{ Var HW=6 |
FWVernt— Var FW=5 |
1 sysGetCPUModuleVern1( sysGetCPUModuleVern1
2 EN_R :=Var_EN, Var_EN =
3 Q==Var_Q, Var_ Q =
4 err=>Var_Err, Var Err=0
5 RTSVern=>Var_RTS, Var RTS =5
6 OSVern=>Var_QS, Var 0S5 =5
7 FPGAVern==Var_FPGA, Var FPGA =5
8 HWVern=>Var_HW, Var HW =6
9 FWVern==Var_FW); Var_ FW =5
7.5.3 sysGetModuleSN (Get Serial Number of Module)
7.5.3.1 Function

Get the module serial number.
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sysGetModuleSN
—EN_R Q -
—Slot Err—
—DataOffset RetStrLen —

sysGetModuleSN Functional Block

7.5.3.2 Parameter
Data o Default |Power Fail
Parameter|Statement Type Description Value Safeguard
Enable
EN_R Input BOOL |FALSE: Invalid FALSE |[FALSE
TRUE: Valid on rising edge
Slot number (default: 1, valid value: 1-5)
The slot number of the controller module is fixed at 1
Slot Input BYTE The slqt number of other modqlgs increases to the right 1 FALSE
according to the controller position
To use it, enter the slot number of the module for which you
want to get the version information
Offset of area M (The module serial number is stored at the
DataOffset|Input DWORD |specified offset position in string format) (0 by default, valid |0 FALSE
value range: 0-1048575)
Q Output BOOL |Output FALSE |[FALSE
Error (0 by default)
0: Correct
1: Slot number error
2: DataOffet offset configuration error
128: No module in the corresponding slot
Err Output BYTE 129: The returned string exceeds the range of area M 0 FALSE
130: Returned information error or no correct data obtained
temporarily during the reading process (it will become 0
after the final reading is successful)
200: The module is repeatedly defined and called
Module serial number string length (default value: 0), up to
RetStrLen [Output BYTE [18-bit ASCII code supported, with the excess part to be 0 FALSE
automatically truncated
7.5.3.3 Example

The following example uses the sysGetModuleSN instruction to obtain the module serial number.
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Var EN=TRUE BI=NJI= Q

mg Var_Q=TRUE _
Var_Slot=5 |—Slot Err— Var_Ermr=0

| Var_Dataoffset=10 |—DataOffset RetStrLen—\Var_RetSrl=101 |

No. Variable Name | Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 sysGetModuleSN1 SYSGETMODULESN FALSE Not Public |—
o002 ar_EN BOOL TRUE FALSE Not Public |—
0003 ar_Slot BYTE 5 FALSE Not Public |—
o004 Var_Dataoffset DWORD 10 FALSE Not Public |—
0005 Var_Q0 BOOL TRUE FALSE Not Public |—
0005 ar_Err BYTE 0 FALSE Not Public |—
ooo7 ar_RetSrl BYTE 101 FALSE Not Public
sysGetModuleSN1
sysGetModuleSN
EN ENO

1 sysGetModuleSN1( sysGetModuleSN1

2 EN_R:=Var_EN, Var_EN =

3 Slot ;= Var_Slot, Var_Slot =5

4 DataOffset .= Var_Dataoffset, Var_Dataoffset = 10

5 Q=>Var Q, Var_Q =

6 Err=>Var_Err, Var_Err=0

7 RetStrLen=>Var_RetSrl); Var_RetSrl = 101
7.5.4 sysGetCheckTime (Get Check Time)
7.5.41 Function

Get the detection time.

sysGetCheckTime
—EN_R Q
—Slot Err
Year
Maonth
Day
Hour
Minute

sysGetCheckTime Functional Block
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7.5.4.2

Parameter

Parameter

Statement|

Data
Type

Description

Initial
Value

Power Fail
Safeguard

EN_R

Input

BOOL

Enable
FALSE: Invalid (default value)
TRUE: Valid on rising edge

FALSE

FALSE

Slot

Input

BYTE

Slot number (default: 1, valid value: 1-5)

The slot number of the controller module is fixed at 1
The slot number of other modules increases to the right
according to the controller position

To use it, enter the slot number of the module for which
you want to get the version information

=N

FALSE

Output

BOOL

Output (FALSE by default)

FALSE

FALSE

Err

Output

BYTE

Error (0 by default)

0: Correct

1: Slot configuration error

128: No module in the corresponding slot position
129: Failed to get

130: Incorrect year (2015-2099)

131: Incorrect month

132: Incorrect date

133: Incorrect hour

134: Incorrect minute

200: The module is repeatedly defined and called

FALSE

Year

Output

WORD

Year

FALSE

Month

Output

BYTE

Month

FALSE

Day

Output

BYTE

Day

FALSE

Hour

Output

BYTE

Hour

FALSE

Minute

Output

BYTE

Minute

[=) (=] [=] =] =]

FALSE

7.5.4.3

The following example uses the sysGetCheckTime instruction to obtain the detection time.

Example
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No. Variable Name | Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 sysGetCheckTime1 SYSGETCHECKTIME FALSE Not Public |—
o002 Var_EN BOOL TRUE FALSE Not Public |—
0003 ar_Slot BYTE 4 FALSE Not Public |—
o004 Var_Q BOOL TRUE FALSE Not Public |—
0005 Var_Err BYTE 0 FALSE Not Public |—
0005 Var_Y WORD 15 FALSE Not Public |—
o007 War_M BYTE [ FALSE Not Public |—
ooos Var_D BYTE 0 FALSE Not Public |—
0009 Var_H BYTE 0 FALSE Not Public |—
0010 Var_MIN BYTE 0 FALSE Not Public

sysGetCheckTime1
sysGetCheckTime
EN ENO
Var_EN=TRUE g/ lI3 S \Var_Q=TRUE |
Var_Slot=4 |—Slot Err— Var_Ermr=0
Year—{ Var_Y=15 |
Month— Var M=6 |
Day— Var_D=0 |
Hour—{ Var_H=0 |
Minute— Var_MIN=0 |

sysGetCheckTime1( sysGetCheckTime1
EN_R :=Var_EN, Var_EN =
Slot := Var_Slot, Var_Slot = 4
Q=>Var_Q, Var_Q =
Err=>Var_Err, Var Err=0
Year=>Var_Y, Var Y =15
Month=>Var_M, Var M =6
Day==Var_D, Var D=0
Hour=>Var_H, Var H=0
Minute=>Var_MIN); Var_ MIN =0

—
oW1 &~ WhHK =

7.5.5 sysGetEthMac (Get MAC Address)

7.5.5.1 Function

Get the Mac address.
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sysGetEthMac
—EM_R o —
—Slot Err —
—EthiD  MACT —
MACZ —
MACI —
MACY —
MACS —
MACE —

sysGetEthMac Functional Block

7.5.5.2 Parameter

Parameter|Statement| ?;;Z Description {;‘;ﬂ‘ael ;:fv;;zl;?él
Enable

EN_R Input BOOL FALSE: Invalid (default value) FALSE FALSE
TRUE: Valid on rising edge
Slot number

Slot Input BYTE 1: Local machine 1 FALSE
2-5: CP card in slot 2-5
Network card ID number (default value: 0, valid

EthiD Input BYTE g?'é‘ifét':]étwork card 0 FALSE
1: Second network card

Q Output BOOL Output (FALSE by default) FALSE FALSE
Error (default value 0)

Err Output  [BYTE | :zgf*;'glggqggg“erf}\'ﬂogce”or 0 FALSE
200: The module is repeatedly defined and called

MACA1 Output BYTE Part 1 of MAC address 0 FALSE

|MACZ Output BYTE Part 2 in MAC address 0 FALSE

|MACS Output  |BYTE Part 3 in MAC address 0 FALSE

|MAC4 Output BYTE Part 4 in MAC address 0 FALSE

|MACS Output  |BYTE Part 5 in MAC address 0 FALSE

|MACG Output BYTE Part 6 in MAC address 0 FALSE

7.5.5.3 Example

The following example uses the sysGetEthMac instruction to obtain the MAC address.
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7.5.6

No. Variable Name | Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 sysGetEthMac SYSGETETHMAC FALSE Not Public |—
o002 Var_EN BOOL TRUE FALSE Not Public |—
0003 Var_Slot BYTE 1 FALSE Not Public |—
o004 ar_Eth BYTE 0 FALSE Not Public |—
0005 Var_Q BOOL TRUE FALSE Not Public |—
0006 Var_Err BYTE 0 FALSE Mot Public |—
o007 Var_MAC1 BYTE 0 FALSE Not Public |—
ooos Var_MACZ BYTE 0 FALSE Not Public |—
0009 Var_MAC3 BYTE 0 FALSE Not Public |—
0010 Var_MAC4 BYTE 0 FALSE Mot Public |—
0011 Var_MACS BYTE 0 FALSE Not Public |—
o012 Var_MACS BYTE 0 FALSE Not Public

sysGetEthMac1
sysGetEthMac
EN ENO
Var_EN=TRUE EN_R ol Var Q=TRUE
Var_Slot=1 |—Slot Err— Var_Err=0
| Var_Eth=0 }—EthID MAC1— Var MAC1=0 |
MAC2— Var_ MAC2=0 |
MAC3— Var_ MAC3=0 |
MAC4+— Var_ MAC4=0 |
MAC5 Var_ MAC5=0 |
MAC6— Var_MAC6=0 |
1 sysGetEthMac1( sysGetEthMac1
2 EN_R:=Var_EN, Var_EN =
3  Slot :=Var_Slot, Var_Slot = 1
4 EthlD := Var_Eth, Var_Eth =0
5 Q=>Var_Q, Var_Q =
6  Err=>Var_Err, Var_Err=20
7 MAC1=>Var_MAC1, Var_ MAC1 =20
8 MACZ2=>Var_MAC2, Var MAC2 =20
9 MAC3=>Var_MACS3, Var MAC3 =0
10 MAC4=>Var_MAC4, Var MAC4 =0
11 MACS5==Var_MACS5, Var_MAC5=0
12 MACB6=>Var_MACS); Var_MAC6 =0

sysSetEthlp (Set Eth IP Address)
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7.5.6.1

Version

AutoThink software version: V3.2.4 and above.

Controller firmware version is as follows:

7.5.6.2

Controller Model|[Firmware Version

LX-CU430 LX-CU430_V1.2.0 and above.
LX-CU433 LX-CU433_V1.1.0 and above.
LX-CU500 LX-CU500_V1.4.0 and above.
LX-CU501 LX-CU501_V1.2.0 and above.
LX-CU510 LX-CU510_V1.1.0 and above.
LX-CU511 LX-CU511_V1.1.0 and above.

Function

This function block is used to set the controller IP address.

The setting takes effect immediately after success.

sysoetEthlp
EN R Done~
EthiD Busy—
IP_Addr Error—
Net Mask ErrorlD—

sysSetEthlp function block

7.5.6.3 Parameters
Parameter|Declaration|Data Type |Description Initial Value|Retain
EN_R INPUT BOOL Rising edge trigger FALSE FALSE
Network port number to set the IP address for:
EthID INPUT BYTE 0: P1 port 0 FALSE
1: P2 port
IP_Addr (INPUT ADDRMASK(IP address - FALSE
Net_Mask [INPUT ADDRMASK(Subnet mask - FALSE
Done OUTPUT [BOOL IP address set successfully FALSE FALSE
Busy OUTPUT |BOOL IP address setting in progress FALSE FALSE
Error OUTPUT |BOOL IP address setting error FALSE FALSE
Error code:
0: No error
2: Network port IP address conflict
ErrorlD OUTPUT  DWORD 32769: Network card ID out of range 0 FALSE
32770: Input IP address invalid
32771: Input subnet mask invalid
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7.5.6.4

Example

Take setting the IP address of the controller network port 1 (P1 port) to 192.168.0.201 as an example.

1. Variable Definition

B Get IP Address
e n8i EEMI | SR nExm | YWEE | ey | FEAF | STEE
0001 | sysGetEthIpl SYSGETETHIP =) FAISE T TUATE =l [
a0z GetIF_EN K BOOL ﬂ FALSE ﬂ FALSE ﬂ T ﬂ |—
noo3 GetIP_EthID BYTE Tlo FALSE ﬂ s T ﬂ [
0004 | GetIF_Done BOOL = parse s = T =l [
0005 | GetIF_Busy BOOL | parse RAETT B AT d [
0006 | IP_addr ADDEMASE =l FaISE ) TUATE =l [
oo GetIF_Het ADDEMASE ﬂ FALSE ﬂ T ﬂ |—
0008 | GetIP_err BOOL | parse RAETE: B AT 4 [
0008 | GetIF_erzID YORD ~la FasE ) T =l [
B Set IP Address
Fe =B EE | T n@kn | WM | Medwn | RELE | 2TEE
0010 | sysSetEthIpl syssETETNIE ) rasE 7 T =l [
0011 | SetIF_EW R BOOL | parse BRI AT =l [
0012 | SetIP_EthID BYTE =l rasE 7 T =l [
0013 | SetIF_addr ADDEMASE =l rasE 7 AT =l [
0014 | SetIP_net ADDEMASE =l rasE 7 T =l [
0015 | SetIF_done BOOL | parse BRI AT =l [
0016 | SetIP_busy BOOL = pase s = T =l [
0017 | SetIF_err BOOL RAERES RAENE e AT R [
no1s SetIP_errID WORD Tlo FALSE ﬂ AT ﬂ [

2. LD Configuration Example
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0001 sysGetEthlp1
sysGetEthlp
EM ENO
EM R Donet—{GetlP_Done
GetlP EthlD —EthiD Busyr—GetlP Elusi
IP_Addr—IP _addr
Met Mask—GetlP Net
Error—{GetlP_err|
EerrID—m
0002 sysSetEthlpt
sysSetEthlp
EM ENO
EMN_R Done—SetIP_done
[SetlP_EthID}—EthID Busy—{SetlP_busy
IP_Addr Error—SetlP_err
SetlP netk—{MNet_Mask ErrorlD—SetlP_errD|

3. ST Configuration Example

sysGetEthlp1(
EN_R :=GetlP_EN_R,
EthID :=GetIP_EthID ,
Done=>GetIP_Done,
Busy=>GetIP_Busy,
IP_Addr=>IP_addr,
Net_Mask=>GetIP_Net,
Error=>GetIP_err,
ErrorID=>GetIP_errID);

sysSetEthlp1(
EN_R :=SetlP_EN_R,
EthID :=SetlP_EthID ,
IP_Addr :=SetlP_addr,
Net_Mask :=SetlP_net,
Done=>SetIP_done,
Busy=>SetIP_busy,
Error=>SetIP_err,

ErrorID=>SetIP_errID);
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4. Taking the LD program as an example, illustrate setting and getting the controller IP address.

(1) Enable the sysGetEthlp function block, set EthID to 0. When Done changes from FALSE to TRUE,
the IP address (192.168.0.200) of the controller network port 1 is successfully retrieved.

B | Main.IP_addr

0001 GetEthip1
oD w5 | mea | Bmew | sews | mesn | usE | wape | WEuk | Roee
EN ENOI 0001 | meDatal BITE 182 FALSE T =
GellP_EN_R=TRUE galSiH3 [Bloyl=eg GellP_Done=TRUE 0002 | meData2 BITE 168 FALSE TAT o
GetlP_EthiD=0 |—{EthiD Busy|—{GellP_Busy=FALSE o B e . e e [
IP_Addr—SliEg 0004 Datad BITE 200 FALSE TR o
Net_Mask—[GetlP_Nef uclats Rt
Error—GetlP_err=FALSE
ErrorlD—GellP_erdD=0

(2) Enable the sysSetEthlp function block, set EthID to 0, set the IP address (IP_Addr) to
192.168.0.201. A message indicating successful online value write will be displayed in the
"Communication Information" window, and the IP address of the controller network port 1 is set

successfully.

0002 sysSetEthip1 B MainSetlP_addr
N SySSEtEtWENC / [52=] et SfEaily T ksl TEHE ‘ e {RIP ‘ FERAF RTRE
N

SeflP_ EN_R=TRUE SS(=Ni=} (M ScilP done=TRUE | il R BITE 192 FALSE TAFF r

SetlP_EthiD=0 Busy—SetlP_busy=FALSE | 0002 | ucDsta2 BYTE 168 FALSE AT —

SetlP_addi! | IP_Addr Errorr—SetlP_erm=FALSE || opaz | ueDats3 e 7 FALSE —ip -

= | [SeflP_emD=0 |
SetlP_netr—Net_Mask  ErrorlD[—SetlP_errlD=0 oo | aeDatat - o s o -

(3) After the IP address is set successfully, the controller will automatically exit the monitoring state.
To reconnect to the controller, you need to enter the modified IP address in "Online -
Communication Settings" on the menu bar.

(4) Reconnect to the controller and enable the sysGetEthlp function block again. When Done
changes from FALSE to TRUE, the modified IP address of the controller network port 1 is retrieved.

0001 1
sysGetEthip1 MainIP_addr
sysGetEthlp /’
EN ENO me | mEs | mswu | TEEE | TExm | waE | weei | AmuaR | sAeE
GetlP_EN_R-TRUE gmiSVE3 D)= e GetlP Done=TRUE 0001 | ueDatal BYTE 192 FAISE TAFF =
GellP_EthiD=0_}—{EthiD . E\:? I(;etIP Busy=FALSE | P - - —E =
I add
Net Mask [GellP_Nei] 0003 | meDats3 BYTE [ FAISE FRT [
" Error—{GellP_en=FALSE 0004 | meDatsd BYTE 201 FAISE FAF Il
ErrorlD—GetlP_ermD=0 |

7.5.7 sysGetEthlp (Get Eth IP Address)

7.5.71 Version

B AutoThink software version: V3.2.4 and above.

B Controller firmware version is as follows:

Controller Model|Firmware Version

LX-CU430 LX-CU430_V1.2.0 and above.
LX-CU433 LX-CU433_V1.1.0 and above.
LX-CU500 LX-CU500_V1.4.0 and above.
LX-CU501 LX-CU501_V1.2.0 and above.
LX-CU510 LX-CU510_V1.1.0 and above.
LX-CU5M1 LX-CU511_V1.1.0 and above.
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7.5.7.2 Function

This function block is used to get the controller IP address.

sysGetEthlp
-EN_R Done
—EthiD Busyr
IP_Addr
Net Maskp
Error-
ErrorlDi-

sysGetEthip function block

7.5.7.3 Parameters

Parameter|Declaration|Data Type [Description Initial Value|Retain

EN_R INPUT BOOL Rising edge trigger FALSE FALSE
Network port number to get the IP address from:

EthID INPUT BYTE 0: P1 port 0 FALSE
1: P2 port

Done OUTPUT |[BOOL IP address retrieval successful FALSE FALSE

Busy OUTPUT |[BOOL IP address retrieval in progress FALSE FALSE

IP_Addr |OUTPUT [ADDRMASK]IP address - FALSE

Net_Mask [OUTPUT |ADDRMASK|[Subnet mask - FALSE

Error OUTPUT [BOOL IP address retrieval error FALSE FALSE
Error code

ErrorlD  |OUTPUT  |DWORD (1) ’;‘;’"‘;’;‘;; got 1P address 0 FALSE
32769: Network card ID out of range

7.5.7.4 Example

Refer to sysSetEthlp (Set IP Address) Example Description.

7.5.8 sysSetCpuStatusAddress (Set CPU Diagnostic
Status Address)
7.5.8.1 Function

Get CPU diagnostic data, including project running status and toggle switch status. When this instruction
is used, the input parameter DataAddr points to an address used to store diagnostic data.
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sysSetCpuStatusAddress

sysSetCpuStatusAddress
—EN ENO—
—EN_R Q—
—DataAddr Err—

sysSetCpuStatusAddress Functional Block

7.5.8.2 Parameter

Initial Power Fail

Parameter|Statement|Data Type Description Value Safeguard

EN_R Input BOOL Input (valid on rising edge) FALSE |FALSE

Data area address, used to save CPU diagnostic
information

BYTEQ: Project running status:

0: Unknown

POINTER TO [1: RUN

BYTE 2: STOP

BYTE1: Controller operating mode switch status:
0: Unknown

1: RUN

2: STOP

DataAddr |Input 0 FALSE

Output (FALSE by default)
Q Output Q TRUE: Output successful FALSE |FALSE
FALSE: No output

Error
0: No error
Err Output BYTE 1: The incoming address is empty, or the address is 0 FALSE

invalid (the address is not in the data area)

7.5.8.3 Example

The following example uses the sysSetCpuStatusAddress instruction to set the CPU diagnostic address.
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Ho.

Variable Name Address Variable Description Variable Type Online Value

Power Fail Safeguard NetWork Public Enable constant

0001

oooz

0003

0004

0005

sysSetCpuStatusAddress1

Var_EN

War_DataAddr

Var_Q

War_Err

SYSSETCPUSTATUSADDRESS

BOOL TRUE
POINTER TO BYTE 838455328
BOOL TRUE
USINT 0

FALSE Mot Public
FALSE Mot Public
FALSE Mot Public

FALSE Mot Public

| | o | A

FALSE Mot Public

sysSetCpuStatusAddress1

EN E

Var EN=TRUE SN

Var_DataAddr=838455328 |—{DataAddr

sysSetCpuStatusAddress

NO
S Var_Q=TRUE |
Err—Var_Err=0 |

gk wMh =

7.5.9

7.5.9.1

sysSetCpuStatusAddress(

EN_R :=Var_EN,

DataAddr := Var_DataAddr,

Q=>Var_Q,
Err==>Var_Err);

sysSetCpuStatusAddress

Var_EN = IS
Var_DataAddr = 838455328

Var_Q = %=

Var_Err=0

sysCleanQDataArea (Clearing Q data of area)

Function

Clear all data in Q area.

7.5.9.2

sysCleanCiDataArea
—EN_R )

Err—

sysCleanQDataArea Functional Block

Parameter

Parameter|Statement|Data Type

Description

Initial Value|Power Fail Safeguard

EN_R Input BOOL

Enabled, valid on rising edge

FALSE FALSE

Q

Output BOOL

Output (FALSE by default)
TRUE: Output successful
FALSE: No output

FALSE FALSE

Err

Output BYTE

Error (0 by default)

1: Failed to clear data in area Q

o

FALSE

7.5.9.3

Example

The following example uses the sysCleanQDataArea instruction to clear all data in area Q.
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No. Variable Name Address Variable Description

Variable Type Online Value Power Fail Safeguard NetWork Public

Enable constant

o001 sysCleanQDataAreal SYSCLEANQDATAAREA FALSE Not Public ’_
$ Var_EM BOOL TRUE FALSE Mot Public r
0003 Var_Q BOOL TRUE FALSE Not Public ’_
0004 Var_Err USINT o FALSE Not Public r
sysCleanQDataArea
sysCleanQDataArea
EN ENO
Var_EN=TRUE s=ISNI3 elss Var_Q=TRUE |
Err—\ar_Err=0
1 sysCleanQDataArea1( sysCleanQDataArea1
2 EN R :=Var _EN, Var EN =
3 Q==Var_Q, Var_Q =
4 Err=>Var_Err); Var Err=0

7.5.10 sysGetDataAreaAddrByld (Get Address of data

area)

7.5.10.1 Function

Use to get the start address of the data area based on the ID of the user data area (M, I, Q, R, G, S).

sysGetDataAreaAddrByld1

—EN
—index

sysGetDataAreaAddrByld

ENO—
address—

sysGetDataAreaAddrByld Functional Block

7.5.10.2 Parameter
Parameter{Statement|Data Type Description Initial Value|
User data area ID:
M (Middle Zone) ID: 0
| (input zone) ID: 1
index Input BYTE Q (output zone) ID: 2 0

R (Holding Zone) ID: 3
G (random zone) ID: 4
S (special register zone) ID: 6

address  |Output

POINTER TO BYTE

Get start address:

Returns a pointer to the BYTE variable normally.
Parameter error returned NULL.

[=}
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7.5.10.3 Example
Mo. ‘Wariable Name | Address | Wariable Description | Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
o001 sysGetDataAreasddrByld1 SYSGETDATAAREAADDREYID FALSE Not Public |—
ooz Var_in BYTE 0 FALSE Mot Public |—
o003 Var_address POINTER TO BYTE 854220832 FALSE Not Public [

sysGetDataAreaAddrByld1
sysGetDataAreaAddrByld

EN ENO
Var_in=0 }—index address—\Var_address=854220832 |
1 sysGetDataAreaAddrByld1( sysGetDataAreaAddrByld1
2 index = Var_in, Var in=10
3 address==Var_address); Var address = 854220832
7.6 Memory Operation Instruction
7.6.1 DataMemCmp (Compare the values of Two

different memory areas variables)

7.6.11 Function

Compare data variables in two different memory areas in bytes.

The instruction first gets the memory addresses of the source data and destination data, and after the

conditions are met, it compares the variable values of certain lengths in the two different memory areas.

7.6.1.2 Parameter
o Initial Power Fail

Parameter StatemenllData Type Description Value Safeguard
pDst Input gs.ll.’\éTER TO \Valid address of data area 0 FALSE
pSrc Input gs.ll.’\éTER TO \Valid address of data area 0 FALSE
Length Input DWOED In 1 byte 0 FALSE

0: Succeeded, with pDst data equal to pSrc

data

1: Source address error
DataMemCmp|Output BYTE 2: Destination address error 0 FALSE

3: Data length input O

4: Source address + data length, access
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out-of-range error
5: Destination address + data length, access
out-of-range error
6: Success, with pDst data greater than pSrc|
data
7: Success, with pDst data lesser than pSrc
data

7.6.1.3

Example

The following example uses the DataMemCmp instruction to copy the memory of the data area. When the
DataMemCmp instruction is started, it compares the first Length bytes of the storage areas pDst and pSrc
one by one, and feeds the comparison results back to the return value of Output.

(1) Variable definition:

No. Variable Name | Address | Variable Description Variable Type Online Value Power Fail Safeqguard NetWork Public | Enable constant
ooo pi BYTE 100 FALSE Not Public |—
oooz2 pDst POINTER TO BYTE 1128554533 FALSE Not Public |—
ooo3 p2 BYTE 110 FALSE Not Public |—
oood pSrc POINTER TO BYTE 1128554534 FALSE Not Public |—
o005 VAR L DWORD 10 FALSE Not Public |—
ooos Data_Cmp BYTE T FALSE Not Public

(2) LD program implementation:
0oo1
ADR
EM ENO
pl1=100 I—IN OUTH{pDst=1128554533 |
nooz
ADR
EM ENO
p2=110 I—IN OUTHpSrc=1128554534 |
0003
DataMemCmp
EN ENO
pDst=1128554533 pDst DataMemCmp—{ Data Cmp=7 |
pSrc=1128554534 pSrc
[VAR L=10 [—Length
(3) ST program implementation:
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1 pDst = ADR(p1); pDst = 1128554536 p1=100

2 pSrc = ADR(p2); pSrc= 1128554537 p2 =110

3 Data_Cmp = DataMemCmp(pDst, pSrc, VAR_L); Data_Cmp=7 pDst = 1128554536 pSrc = 1128554537 VAR_L =10
7.6.1.4 Precautions for use

B The data length shall not be 0.

B The data length must be less than or equal to the size of the source data and destination data pointed
to by the pointer.

7.6.2 DataMemCpy (Copy Data from Source Address to

Destination Address)

7.6.21 Function

Copy data from source address to destination address in bytes.

The instruction first gets the memory addresses of the source data and destination data, and after the
conditions are met, it transfers the data of a certain length starting from the source data memory address
to the destination memory address segment.

o | i BWhen the length is set too large, data may be stored in an unpredictable location, leading to

data corruption and a risk of incorrect output.

7.6.2.2 Parameter

et Initial Power Fail
Parameter |Statement|Data Type Description Value Safeguard
pDst Input Ee.lr'\éTER TO Valid address of data area 0 FALSE
pSrc Input g?ITI\IIETER TO Valid address of data area 0 FALSE
Length Input DWORD In 1 byte 0 FALSE

0: Succeeded

1: Source address error

2: Destination address error
3: Data length input 0

BYTE 4: Source address + data length, access out- 0

of-range error

5: Destination address + data length, access

out-of-range error

DataMemCpy|Output FALSE
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7.6.2.3 Example

The following example uses the DataMemCpy instruction to copy the memory of the data area. When the
DataMemCpy instruction is started, it copies the Length data length from the address starting from the
pSrc memory to the pDst memory address segment, and feeds the copy results back to the return value of

Output.

(1) Variable definition:

No. “fariable Name Address | “fariable Description Variable Type Online Value Powver Fail Safeguard NetWork Public Enable constant
o001 pl BOOL TRUE FALSE Not Public |—
oooz2 pDst POINTER TO BYTE 1018421280 FALSE Not Public |—
o003 p2 BOOL TRUE FALSE Not Public |—
ooo4d pSrc POINTER TO BYTE 1018421280 FALSE Not Public |—
0005 DWORD 10 FALSE Not Public |—
oooe Data_cpy BYTE o FALSE Mot Public |—

(2) LD program implementation:
ADR
EN ENO
[p1=TRUE B\ OUT|—{pDst=1018421280 |
ADR
EN ENO
[p2=TRUE B\ OUT|{pSrc=1018421280 |
DataMemCpy
EN ENO
pDst=1018421280 —pDst DataMemCpy—{Data cpy=0 |
pSrc=1018421280 pSrc
VAR L=10 Length
(3) ST program implementation:
g pDst := ADR(p1); pDst = 1018421280 [ TRUE
4 pSrc = ADR(p2). pSrc = 1018421280 p2 = IGUE
5 Data_cpy .= DataMemCpy(pDst, pSrc, VAR_L), | Data_cpy =0 pDst = 1018421280 pSrc = 1018421280 VAR_L = 10
7.6.2.4 Precautions for Use

B The data length shall not be 0.

B The data length must be less than or equal to the size of the source data and destination data pointed
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to by the pointer.

B Memory overlap is not supported.

7.6.3 DataMemMove (Copy Data from Source Address

to Destination Address)

7.6.3.1 Function

Copy data from source address to destination address in bytes.

The instruction first gets the memory addresses of the source data and destination data, and after the
conditions are met, it transfers the data of a certain length starting from the source data memory address
to the destination memory address segment.

° t i DWhen the length is set too large, data may be stored in an unpredictable location, leading to

data corruption and a risk of incorrect output.

7.6.3.2 Parameter

et Initial Power Fail
Parameter Statement|Data Type Description Value Safeguard
pDst Input Ee.lr'\éTER TO \Valid address of data area 0 FALSE
pSrc Input g?ITI\IIETER TO \Valid address of data area 0 FALSE
Length Input DWOED In 1 byte 0 FALSE

0: Succeeded

1: Source address error

2: Destination address error

3: Data length input O

4: Source address + data length, access
out-of-range error

5: Destination address + data length,
access out-of-range error

DataMemMove|Output BYTE FALSE

7.6.3.3 Example

The following example uses the DataMemMove instruction to copy the memory of the data area. When
the DataMemMove instruction is started, it copies the Length data length from the address starting from
the pSrc memory to the pDst memory address segment, and feeds the copy results back to the return
value Output.

(1) Variable definition:
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No. ariable Mame Address “ariable Description “ariable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
ooo1 p1 BOOL TRUE FALSE Not Public |—
o002 pDst POINTER TO BYTE 1018421280 FALSE Not Public |—
ooo3 p2 BOOL TRUE FALSE Mot Public |—
0004 pSrc POINTER TO BYTE 1018421280 FALSE Not Public |—
0005 DWORD 10 FALSE HNot Public |—
0006 Data_move BYTE 0 FALSE Not Public |—

(2) LD program implementation:

ADR
EN ENO

[p1=TRUE [\ OUTH—[pDst=1018421280 |

ADR
EN ENO

| p2=TRUE ggll\ OUTHpSrc=1018421280 |

DataMemMove
EN ENO
pDst=1018421280 —pDst DataMemMover—{Data move=0 |
pSrc=1018421280 —pSrc
VAR L=10 Length

(3) ST program implementation:

3 pDst:= ADR(p1) pDst = 1018421280 p1 = [GUE

4 pSrc = ADR(p2) pSrec = 1018421280 p2 = NS

5 Data_move .= DatalMemiove(pDst, pSrc, VAR_L); Data_move = 0 pDst = 1018421280 pSrc = 1018421280 VAR_L=10
7.6.3.4 Precautions for Use

B The data length shall not be 0.

B The data length must be lesser than or equal to the size of the source data and destination data pointed
to by the pointer.

B Memory overlap is supported.
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7.6.4 DataMemSet (Set Data from Source Address to

Destination Address)

7.6.4.1 Function

It allows to set a variable in a specific memory area to a specific value in bytes.

The instruction first gets the memory addresses of the source data and destination data, and after the
conditions are met, it copies a certain length of the specified value in bytes to the destination memory
address segment.

7.6.4.2 Parameter

et Initial Power Fail
Parameter [Statement|Data Type Description Value Safeguard
pDst Input gg.ll_’\éTER TO Valid address of data area 0 FALSE
Value Input BYTE Set the specified data value 0 FALSE
Length Input DWOED In 1 byte 0 FALSE

0: Succeeded

2: Destination address error
DataMemSet|{Output BYTE 3: Data length input 0 0 FALSE
5: Destination address + data length, access
out-of-range error

7.6.4.3 Example

The following example uses the DataMemSet instruction to implement specified values in the data area.
When the DataMemSet instruction is started, it replaces the first Length bytes of the pDst address with
Value, and feeds the copy results back to the return value of Output.

(1) Variable definition:

No. Variable Name Address “ariable Description “ariable Type Online Valug | Power Fail Safeguard | NetWork Public‘ Enable constant
0001 pl BYTE 30 FALSE Mot Public |—
o002 pDst POINTER TO BYTE 1041477654 FALSE Mot Public |—
o003 Value BYTE 30 FALSE Not Public |—
o004 Length DWORD 1 FALSE Not Public |—
onos Data_set BYTE 0 FALSE Not Public |_

(2) LD program implementation:
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0001
ADR
EN ENO
p1=30 I—IN DUT—|pD5121D414??664 |
0002
DatalMemSet
EM ENO
IpDst=1041477664 |—pDst DataMemSet—|Data_set=0
Value=30 Value
Length=1 |—Length
(3) ST program implementation:
1 pDst = ADR(p1) pDst = 1041477664 pl =30
2 Data_set = DatallemSet(pDst, Value, Length); | Data_set=0 pDst = 1041477664 Value = 30 Length =1
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Chapter 8 Fieldbus Instruction

8.1 ETHERCAT Functions

8.1.1 EtherCAT_BusReset (Reset EtherCAT_bus)

8.1.1.1 Function

Itis to reset the EtherCAT bus through an external library by first resetting the comX protocol board, then
reconfiguring the slave station, initializing the protocol stack, and finally achieving the purpose of resetting
the entire EtherCAT bus.

EtherCAT_BusReset
—EN ENO—
EtherCAT_BusReset—

EtherCAT_BusReset Functional Block

8.1.1.2 Parameter

Data
Type

Initial [Power Fail

Parameter |Statement Value [Safeguard

Description

Input

parameters EN BOOL |Rising edge trigger module reset function

ENO BOOL |/

0: EtherCAT bus reset successfully

0x800A0001: Invalid comX communication
channel (internal error, no attention required from
users)

0x800C0011: Invalid comX communication
channel status (internal error, no attention
Output required from users)

parameters  [EtherCAT_BusRest/lUDINT [0x800A000A: Invalid EtherCA configuration file |0 FALSE
(internal error, no attention required from users)
0x800A0004: Failed to load EtherCA
configuration file (internal error, no attention
required from users)

0x800A0019: Failed to reset comX
communication channel

0x800C0020: comX communication channel
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| | | |reset timeout | |

8.1.1.3 Example

Reset EtherCAT bus.

No. I “ariable Name Address | “ariable Description | “ariable Type | Online Value Power Fail Safeguard NetWork Public | Enable constant

0001 _ UDINT 0 FALSE Not Public [

EtherCAT _BusReset

EN ENO
EtherCAT _BusReset r1=0

[y =

r1 .= EtherCAT_BusReset(); rMn==0

8.1.2 EtherCAT_AxisFaultReset (Reset slave axis error)

8.1.21 Function

It is to clear the error code displayed by the EtherCAT slave station through an external function library by
first clearing the error code displayed by the slave station through the EtherCAT protocol message, then
initializing the slave station, and finally getting the slave station ready to enter the enabled status.

EtherCAT_AxisFaultReset

—EN ENO —
—ucAxis EtherCAT_AxisFaultReset—

EtherCAT_AxisFaultReset Functional Block

8.1.2.2 Parameter
Data . L. Initial Power Fail
Parameter Statement Type Description Value Safeguard
Rising edge trigger module reset
Inapr'.ejltmeters = PooL function
P ucAxis USINT |Axis number 0 FALSE
ENO / /
Output 0: Slave station error code cleared
EtherCAT successfully
t —
parameters SlaveFaultReset UDINT 1: Failed to clear slave station error 0 FALSE
code

The successful execution of clearing the slave error code means that the instruction is executed
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successfully, but it does not mean that the slave station error is cleared successfully. Some slave station
errors cannot be cleared. Please refer to the slave station device manual for details.

The reason for the failure to clear the slave error code may be that the slave station number is incorrect or
the EtherCAT bus communication is interrupted.

8.1.23 Example

The following example shows how to clear axis errors.

No. I Variable Name Address | Variable Description | Variable Type Online Value Power Fail Safeguard MetWork Public | Enable constant
0001 _ USINT 16 FALSE Not Public [
0002 |t UDINT 0 FALSE Not Public [

EtherCAT _AxisFaultReset
EN ENO
us1=16 ucAxis EtherCAT _AxisFaultReset r1=0
7 r1 := EtherCAT_AxisFaultReset(us1); |r1 =0 us1 =16
8.1.3 EtherCAT_DriveEnable (Enable Drive)
8.1.3.1 Function

By turning on/off the servo enable switch, the enable status of each slave station can be controlled
independently.

EtherCAT_DriveEnable
—EN ENO—
—AxisID EtherCAT_DriveEnable —
—bMode

EtherCAT_DriveEnable Functional Block

8.1.3.2 Parameter
Data o Initial Power Fail
Parameter|Statement Type Description Value Safeguard
EN BOOL Rlsmg edge trigger module reset
function
Input AxisID USINT  |Axis number 0 FALSE
bMODE BOOL Enable values FALSE FALSE
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1: Enable
0: Disabled (default)
ENO / /
OutpUt | erCAT DriveEnableluDINT |0 Set successfully 0 FALSE
1: Set failed
B Note:

B Blocking instructions, non-axis motion cache instructions.

B Only when the main servo enable switch is turned on, can the servo enable sub-switch be valid.

8.1.3.3 Example

The following example shows how to set the servo enable switch of axis 16#10 to On status.

No. ariable Name Address | ‘fariable Description | ‘fariable Type Online Value Power Fail Safeguard | NetWork Public | Enable constant
0001 us1 USINT 16 FALSE Mot Public |—
0002 mode1 BOOL TRUE FALSE Not Public |—
0003 ri UDINT 0 FALSE Not Public E_

EtherCAT _DriveEnable
EN ENO

AxislD EtherCAT _DriveEnable— r1=0
mode1=TRUE bMode

1| r1:=EtherCAT_DriveEnable(us1, mode1); [r1=0 us1 =16 mode1 = R8T

8.1.4 EtherCAT_GetDriveEnableState (Getting Enabled
Drive State)

8.1.4.1 Function

It is to get the servo enable status of a slave station axis.

EtherCAT_GetDriveEnableState
—EN ENO—
—AxisID EtherCAT GetDriveEnableState —

EtherCAT_GetDriveEnableState Functional Block

8.1.4.2 Parameter

[Parameter|Statement [Data [Description Initial Power Fail
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1: Servo enable on

Type Value Safeguard
EN BOOL Rising edge trigger module reset
Input function
AxisI|D USINT  [Axis number 0 FALSE
ENO / /
Output | o {CAT DriveEnableStatelUDINT |0 Servo enable off FALSE  |FALSE

° ‘ i DNote:

e Blocking instructions, non-axis motion cache instructions.
e Only when the main servo enable switch and the corresponding slave servo enable sub-switch are
turned on at the same time, can the servo enable status of the slave station be On, otherwise it is Off.

8.1.43

Example

For example, get the enable status of axis xxx.

No. “ariable Name | Address | “fariable Description

“ariable Type Onling Value Power Fail Safeguard

NetWork Public

Enable constant

oo usi

o002 r

USINT 1 FALSE

BOOL TRUE FALSE

Mot Public

Mot Public

=
—

EN

us1=1 I—Axisl[}

EtherCAT_GetDriveEnableState

ENO

EtherCAT _GetDriveEnableState

B r1 := EtherCAT_GetDriveEnableState(us1);

8.1.5

8.1.51

‘r1 MTRUE

ust=1

EtherCAT_Read (Read Slave Parameter)

Function

Read the parameter length and parameter content of the specified parameters of the specified slave

station.
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EtherCAT_Read
—EN ENO—
—ulNodeld EtherCAT_Read—
—ullndex
—ulSublndex
pucDataCnt
—pucData

EtherCAT_Read Functional Block

8.1.5.2 Parameter

Initial Power Fail

Parameter|Statement [Data Type Description Value |Safeguard

EN BOOL Rising edge trigger module reset function
ullndesID UDINT Slave station number 0 FALSE
ullNdex UDINT Object index corresponding to the parameter 0 FALSE
ulSubindex  [UDINT Object sub-index corresponding to the 0 FALSE

Input parameter
pucDateCn t gs.ll_’\éTER TO Pointer to parameter length FALSE |FALSE
pucData gs.ll.’\éTER TO Pointer to parameter content FALSE |FALSE
ENO / /

0: Read successfully
Output
uipd EtherCAT_ UDINT Others: For details, see Appendix 3: Error Codes|0 FALSE

Read of EtherCAT Read/Write Parameters

° 1 i DNote: To call the EtherCAT _Read instruction in an IEC periodic task, the task cycle must be set

to be greater than the actual time of task execution.

8.1.5.3 Example

The following example shows how to read the device name of station 16#100.
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No. Variable Name Address “ariable Description “ariable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 varl BOOL TRUE FALSE Mot Public ’_
oooz pri POINTER TO BYTE 1018425376 FALSE Mot Public ’—
o003 varz BOOL TRUE FALSE Not Public ’—
ooo4 POINTER TO BYTE 1018425376 FALSE Not Public ’—
0005 var_us DWORD 256 FALSE Mot Public ’7
0006 var_ui DWORD 4102 FALSE Mot Public ’—
o007 var_usi DWORD o FALSE Not Public ’—
ooos rl DWORD o FALSE Not Public ’—

ADR
EN ENO
vari=TRUE R\ OUT—{pr1=1018425376 |
ADR
EN ENO
var2=TRUE ==\ OUT—{pr2=1018425376 |
EtherCAT_Read
EN ENO
var us=256 —ulNodeld EtherCAT Read r1=0
lvar ui=4102 ullndex
lvar usi=0 HulSublndex
pri=1018425376 pucDataCnt
pr2=1018425376 —pucData
P B =

4

8.1.6

8.1.6.1

r1 = EtherCAT_Read(var_us. var_ui, var_usi. pr1. pr2)

m=0

Function

var_us = 256 var_ui = 4102

var_usi =0

prl = 1018425376

EtherCAT_Write (Write Slave Parameter)

It is to write the parameter content of the specified parameters of the specified slave station.
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EtherCAT_Write
—EN ENO—
—ulNodeld EtherCAT_Write —
—ullndex
ulSublndex
—ucDataCnt
—pucData

EtherCAT_Write Functional Block

8.1.6.2 Parameter
_—n Initial  [Power Fail
Parameter|Statement Data Type Description Value |Safeguard
EN BOOL Rising edge trigger module reset function
ulNodeld UDINT Slave station number 0 FALSE
ullndex UDINT Object index corresponding to the parameter |0 FALSE
Input uISublndex UDINT Object sub-index corresponding to the 0 FALSE
parameter
ucDataCnt ByTe Length of the parameter to be written FALSE [FALSE
pucData POINTER TO Po_lnter to the content of the parameter to be FALSE |FALSE
BYTE written
ENO / /
Output 0: Written successfully
EtherCAT_Write|UDINT Others: For details, see Appendix: Error Codes|0 FALSE

of EtherCAT Read/Write Parameters

° 1 i DNote:

e The actual length of the parameter content to be written must be strictly consistent with the value of
ucDataCnt.

e To call the EtherCAT_Write instruction in an IEC periodic task, the task cycle must be set to be greater
than the actual time of task execution.

8.1.6.3 Example

The following example shows how to set the gear ratio of slave station 16#100 (Omron as an example).
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EN

var1=TRUE gyl

ADR

Mo. ‘ariable Name | Address Variable Description ariable Type Online Value Power Fail Safeguard | NetWork Public |
ooo1 wvarl BOOL TRUE FALSE Mot Public |—
oooz pri POINTER TO BYTE 1018396704 FALSE Mot Public |—
o003 var2 BOOL TRUE FALSE Mot Public |—
ooo4 pr2 POINTER TO BYTE 1018396704 FALSE Mot Public |—
ooos var_us DWORD 256 FALSE Mot Public |—
0006 var_ui DWORD 24721 FALSE Mot Public ’_
iy var_usi DWORD 1 FALSE Mot Public ’_
0008 war_pri BOOL FALSE FALSE Mot Public |—
0009 r DWORD 0 FALSE Mot Public |—
o010 d1 BYTE 4 FALSE Mot Public |—
oo wvar_us1 DWORD o FALSE Mot Public |—
o012 war_uil DWORD o FALSE Mot Public |—
0013 wvar_usit DWORD 2 FALSE Mot Public |—
o014 d2 BYTE 4 FALSE Mot Public |—
0015 r2 DWORD 0 FALSE Mot Public |7

ENO
OUT—{pr1=1018396704 |

EN

| var2=TRUE _ggl]

ADR

ENO

OUT—{pr2=1018396704 |

var us=256 |—
lvar ui=24721

var usi=1

d1=4 |
[pri=1018306704 |

EtherCAT_Write
EN
ulNodeld
ulindex
ulSublndex
ucDataCnt
pucData

ENO
EtherCAT Write

r1=

0

var usii=2 |—
d2=4 |~

[pr2=1018306704 |—

EtherCAT _Write
EN
ulNodeld
ulindex
ulSublndex
ucDataCnt
pucData

ENO
EtherCAT_Write
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pri = ADR(var1 pr1 = 1018396704 varl =
pr2 = ADR(var2);, pr2 = 1018396704 var2 = |15l
r1 = EtherCAT_Write(var_us, var_ui, var_usi, d1, pri);, M=o var_us = 256
12 = EtherCAT_Write(var_us1, var_ui1, var_usi1, 2, pr2) | r2=0 var_us1=0

AW

var_ui = 24721
var_ui1=0

8.1.7

8.1.7.1 Function

var_usi=1
var_usi1=2

pri=1018396704
pr2 =1018396704

EtherCAT_Read2 (Read Slave Parameter 2)

It is to quickly read the parameter length and parameter content of the specified parameters of the
specified slave station. The EtherCAT _Read?2 instruction reads PDO process parameters faster than the

EtherCAT_Read (read slave station parameters) instruction.

EtherCAT_Read2
—EN ENO—
—ulNodeld EtherCAT_Read2—
—ullndex
—ulSublndex
—pucDataCnt
—pucData
EtherCAT_Read Functional Block
8.1.7.2 Parameter
et Initial Power Fail
Parameter|Statement Data Type Description Value |Safeguard
EN / Rising edge trigger module reset function
ulNodeld DWORD Slave station number 0 FALSE
ullNdex DWORD Object index corresponding to the parameter 0 FALSE
ulSublndex  [DWORD Object sub-index corresponding to the 0 FALSE
Input parameter
pucDateCnt gg.ll_’\éTER TO Pointer to parameter length FALSE |FALSE
pucData gg.ll_’\éTER TO Pointer to parameter content FALSE |FALSE
ENO / /
0: Read successfully
Output EtehaedrgAT_ DWORD Others: For details, see Appendix: Error Codes (0 FALSE
of EtherCAT Read/Write Parameters
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° { i DNote: To call the EtherCAT _Read instruction in an IEC periodic task, the task cycle must be set

to be greater than the actual time of task execution.

8.1.7.3

Example

The following example shows how to read the device name of station 16#100 (Omron as an example).

EN

vari=TRUE gl

ADR

ENO

OUT—{pri=1018400800 |

EN

var2=TRUE ggll\

ADR
ENO

OUT—{pr2=1018400800 |

7
8
9

EN

var_us=256 —ulNodeld

lvar_ui=4104 —ulindex

var_usi=0 |—ulSubindex
pr1=1018400800 —pucDataCnt
pr2=1018400800 |—pucData

EtherCAT_Read2 ri=

EtherCAT_Read?2

ENO

pr1 = ADR(var1) pr1 = 1018400800 varl = [ill=
pr2 = ADR(var2) pr2 = 1018400800 var2 = [IRUS
1 .= EtherCAT_Read2(var_us, var_ui, var_usi, pr1, pi2) n=0 var_us = 256

401

var_ui = 4104

var_usi =0

pr1 = 1018400800

pr2 = 1018400800

No. Variable Name Address | Variable Dezcription | Variable Type ‘ Online Value | Power Fail Safeguard | NetWork Public | Enable constant |
0001 vari BOOL FALSE FALSE Not Public |—
ooo2 pri POINTER TO BYTE 1018400800 FALSE Not Public |—
0003 var2 BOOL FALSE FALSE Not Public |—
0004 POINTER TO BYTE 1018400800 FALSE Not Public |—
ooos var_us DWORD 256 FALSE Not Public |—
ooos var_ui DWORD 4104 FALSE Not Public |—
0007 var_usi DWORD 0 FALSE Not Public |—
ooos r DWORD o FALSE Not Public |—
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8.1.8 EtherCAT_Write2 (Write Slave Parameter 2)

8.1.8.1 Function

It is to write the parameter content of the specified parameters of the specified slave station.

EtherCAT_Write2
—EN ENO[-
—{ulNodeld EtherCAT_Write2
—{ullndex

—ulSublndex

—{ucDataCnt

—|pucData

EtherCAT_Write2 Functional Block

8.1.8.2 Parameter
Parameter|Statement Data Type Description {?a:ﬂ‘ael ;gfv;;:‘l;?él
EN BOOL Rising edge trigger module reset function
ulNodeld UDINT Slave station number 0 FALSE
ullndex UDINT Object index corresponding to the parameter |0 FALSE
Input uISublndex UDINT Object sub-index corresponding to the 0 FALSE
parameter
ucDataCnt ByTe Length of the parameter to be written FALSE |FALSE
oucData gslTl\llETER TO Pqinter to the content of the parameter to be FALSE |FALSE
written
ENO / /
Output . 0: Written succe§sfully .
EtherCAT_Write2|UDINT Others: For details, see Appendix: Error 0 FALSE
Codes of EtherCAT Read/Write Parameters

° 1 i DNote:

e The actual length of the parameter content to be written must be strictly consistent with the value of
ucDataCnt.

e To call the EtherCAT_Write instruction in an IEC periodic task, the task cycle must be set to be greater
than the actual time of task execution.
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8.1.8.3 Example

The following example shows how to set the gear ratio of slave station 16#10 (Omron as an example).
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No. Variable Narn&| Address Wariable Description Variable Type Online Value | Power Fail Safeguard | NetWork Puhlicl
0001 warl BOOL TRUE FALSE Not Public |—
oooz warz BOOL TRUE FALSE Mot Public |—
0003 prl POINTER TO BYTE 1058754552 FALSE Not Public |—
o004 pr2 POINTER TO BYTE 1058754552 FALSE Not Public |—
ooos war_us DWORD 16 FALSE Mot Public |—
0o0s war_ui DWORD 4241 FALSE ot Public |—
0007 var_usi DWORD 1 FALSE Not Public |—
ooos d1 BYTE 4 FALSE Mot Public |—
ooos r DWORD 0 FALSE Not Public |—
o010 war_us1 DWORD 0 FALSE Not Public |—
oo war_uil DWORD 0 FALSE Mot Public |—
ooz war_usil DWORD 2 FALSE Not Public |—
0013 dz BYTE 2 FALSE Not Public |—
oo14 r2 DWORD 0 FALSE Mot Public |—

ADR
EN ENO
vari=TRUE g\ OUTH{pri=1058754592 ]
ADR
EN ENO
var2=TRUE ¥ OUT—{pr2=1058754592 ]
EtherCAT_Write2
EN ENO
var us=16 ulMNodeld EtherCAT Write2 r1=0
ullindex
ulSublndex
d1=4 ucDataCnt
[pr1=1058754592 —pucData
EtherCAT_WriteZ
EN ENO
[var_us1=0 }—ulNodeld EtherCAT_Write2—{ r2=0
ullndex
ulSublndex
d2=2 | —ucDataCnt
[pr2=1058754592 —pucData
W o e S
L D AT Wi vt e b2, | 220 o o it -2 pis

Enable constant
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8.1.9 EtherCAT_GetSlavelnOutOffset (Get Slave Input
and Output Start Offset)

8.1.9.1 Function

By using the "Get Slave Input/Output” instruction, you can obtain the first address of the channel assigned
to | and Q of the specified EtherCAT slave station. The instruction is a function that returns a result each
time it is called. When the execution is successful, the return value is 1, and when the execution fails, the
return value is 0.

When the execution is successful, if the slave station actually has channels allocated to areas | and Q, the
parameter returns the first address of areas | and Q. If the slave station only has channels to area | or Q,
another parameter returns 0.

When the input slave station address does not exist, the execution fails and the parameter return address
is OXFFFFFFFF.

EtherCAT_GetSlavelnOutOffset
—EN ENO —
—usSlaveAddress EtherCAT_GetSlavelnOutOffset —
—uilnputOffset
—uiOutputOffset

EtherCAT_GetSlavelnOutOffset Functional Block

8.1.9.2 Parameter
Data o Initial Power Fail
Parameter|Statement Type Description Value Safeguard
EN BOOL Rising edge trigger module reset
function
Input usSlaveAddress UINT  |Slave station number setting 16#100 |[FALSE
uinputOffset Dword |Input position 0 FALSE
uiOutputOffset Dword |Output location 0 FALSE
ENO / /
\When the execution is successful, the
Output EtherCAT _ return value is 1;
GetSlavelnOutOffset Dword When the execution fails, the return FALSE
value is 0.

° ( i DNote that the slave station address shall exist in the actual configuration.
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8.1.9.3

Example

The EtherCAT_GetSlavelnOutOffset instruction can be used to get the address of areas | and Q of the
specified slave station. When this instruction is called, the usSlaveAddress pin passes in the station
address of the slave station. After successful execution, the first address of the channel assigned by the
slave station to areas | and Q is stored in the uilnputOffset and uiOutputOffset pins.

No. “ariable Name Address Variable Description Variable Type | Online Value Power Fail Safeguard NetWork Public | Enable constant
o001 us1 UINT 256 FALSE Mot Public |—
oooz2 uil DWORD 0 FALSE Not Public |_
0003 uid DWORD 0 FALSE Not Public |—
o004 ri DWORD 1 FALSE Not Public

EtherCAT_GetSlavelnOutOffset
EN ENO

[us1=256 |usSlaveAddress EtherCAT_GetSlavelnOutOffset—| r1

uilnputOffset

uio=0 [ uiOutputOffset

1
2 r1 .= EtherCAT _GetSlavelnOutOffset(us1, uin, uia)

8.1.10 EtherCAT_SetAxisOperationMode (Set the Axis

Mode of Operation)

8.1.10.1 Function

It is to set the Mode of Operation (control mode) of the specified EtherCAT slave station. The input is the
specified axis number and the control mode value to be set. The axis number must be consistent with the
actual configured axis number when setting. Setting control mode means setting the value of 0x6060 in
the object dictionary of the EtherCAT slave station to configure the operating mode of the EtherCAT slave

station. If the setting is successful, 0 is returned. If an error occurs, a non-0 value is returned. The error

code is as follows:

Error code|Description

2498 Axis number error

2499 The slave station address corresponding to this axis is invalid
2500 Failed to set the slave station control mode through SDO
2501 An error occurred in communication with the slave station
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8.1.10.2 Example

Parameter [Statement|Data Type(Description Initial Value|Power Fail Safeguard
ucAxisID Input USINT Axis number 0 FALSE
cMode Input SINT Set control mode value|0 FALSE

0: Set successfully

Return value|Output UDINT Non-0: Setting error

FALSE

8.1.10.3 Example

The following example uses the EtherCAT_SetAxisOperationMode and EtherCAT_SetAxisCtrWord
instructions to set the control mode and control word of the slave station to control the EtherCAT slave
station to run in synchronous speed mode. The target speed of the slave station can be modified in real
time through the 0x60FF object dictionary. Set the control mode to 9 and define the control words as 6, 7,
and 15 in order to enable the servo system. Then, modify the target speed variable E1004_CH_13 online,
that is, the target speed object dictionary Ox60FF, to change the servo rotation speed in real time.

EtherCAT Slave Station Configuration } Process F‘arametsr] Init Commands EtherCAT 10 Mapping | Information ]

Channel Number ‘ Channel Name | Channel Type | Bytes | Channel Address | Online Value | Channel Description

1 E1003_IN_1 UINT 2 %l 0 Error code
2 E1003_IN_2 UINT 2 %MWE 5687 Statusword
3 E1003_IN_3 DINT 4 %ID8 1841185970 Posttion actual value
4 E1003_IN_4 INT s Sel12 -5 Torgue actual value
s E1003_IN_S SINT 1 %lB14 9 Modes of operation display
(-] E1003_IN_6 DINT 4 %ID16 o Following error actual value
T E1003_IN_7 UINT 2 %20 0 Touch probe status
8 E1003_IN_8 DINT 4 %024 o Touch probe pos1 pos value
9 E1003_IN_9 DINT 4 %028 0 Touch probe pos2 pos value
10 E1003_IN_10 DINT 4 %ID32 -54000 Velocity actual value
1 E1003_0UT_11 UINT 2 %QW32Z 15 Controlword
12 E1003_0UT_12 DINT 4 %0036 1840429949 Target position

[ 13 E1003_0UT_13 DINT 4 %0040 10000
14 E1003_0UT_14 INT z %OV 0 Target torque
15 E1003_0UT_15 SINT 1 %0646 ] Modes of operation
16 E1003_OUT_16 UINT 2 %QW4s 0 Touch probe function
17 E1003_0OUT_17 UDINT 4 %0052 104857600 Max profile velocity

Variable definition:

No. “fariable Name | Address “ariable Description Variable Type Online Value Powver Fail Safeguard NetWork Public | Enable constant
0001 ENO BOOL FALSE FALSE Not Public |—
000z slaveAxisiD USINT 2 FALSE Not Public |—
o003 mode SINT 9 FALSE Not Public |—
0004 setmodesta UDINT 0 FALSE Not Public |7
ooos cirlword UINT 15 FALSE Not Public |—
ooos setctrwordsta UDINT o FALSE Not Public |—
o007 VelValue INT 10000 FALSE Not Public |—
ooos E1004_CH_13 INT 10000 FALSE Not Public E_

LD program implementation:
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EtherCAT_SetAxisOperationMode
1M EN ENO

slaveaxis|D=2 —AxisID EtherCAT_SetAxisOperationMode—[setmodesta=0 |
mede=9 —OpMode

EtherCAT_SetAxisCtrWord
1 1 EN ENO

slaveaxis|D=2 |—AxisID EtherCAT_SetAxisCtrWord
ctrlword=15 —CtrWord

MOVE
EN ENO
VelValue=10000 N OUT|—E1004_CH_13=10000 |

ST program implementation:

1 IF ENO THEN ENO =

2 Var_out := EtherCAT_SetAxisOperationiode(Var_ID, Var_mode), |Var_out=0 Var_ID =2 Var_mode = 9
3 ENO'=FALSE; ENO =

4 END_IF

5

6 IF EN1 THEN EN1 = [

7 Var_out1 := EtherCAT_SetAxisCtrWord(Var_ID, Var_CW) Var_out! =0 Var_ID =2 Var_CW =15
8 E1004_CH_13:=Var_in E1004_CH_13 = 10000 Var_in = 10000

9 END_IF

8.1.11 EtherCAT_SetAxisCtrWord (Set the Axis Control
Word)

8.1.111 Function

It is to set the control word of the specified EtherCAT slave station. The input is the specified axis number
and the control word value to be set. The axis number must be consistent with the actual configured axis
number when setting. Setting of axis control word means setting the value of 0x6040 in the object
dictionary of the EtherCAT slave station to control the status machine transition of the EtherCAT slave
station. If the setting is successful, 0 is returned, and if it fails, a non-0 value is returned. The error code is
as follows:

Error code|Description
2502 Axis number error
2503 The slave station address corresponding to this axis is invalid
2504 Failed to set the slave station control word through sdo
2505 An error occurred in communication with the slave station
8.1.11.2 Example
Parameter (Statement|Data Type|Description Initial Value|Power Fail Safeguard
ucAxisID Input USINT Axis number 0 FALSE
cMode Input USINT Set control word value|0 FALSE
Return value|Output UDINT 0: Set successfully |0 FALSE

408



r%«frle%

| |Non-0: Setting error |

8.1.11.3 Example

See the example in EtherCAT _SetAxisOperationMode (Set the Axis Mode of Operation).

8.1.12 EtherCAT_GetSlaveODOffset (Get Slave Station
OD Offset of I1Q area)

8.1.121 Function

Get the 1Q area offset of the slave station object dictionary.

EtherCAT_GetSlaveODOffset
-EN ENO-
—ulNodeld EtherCAT_GetSlaveODOffset-
-ulindex
EtherCAT_GetSlaveODOffset Functional Block
8.1.12.2 Parameter
Data " Initial [Power Fail
Parameter Statement Type Description Value |Safeguard
ulNodeld Input DWORD [Slave station number 0 FALSE
ullndex Input DWORD [Parameter index value 0 FALSE
Return Value:
OxFFFFFFFF: Indicates a failure.
EtherCAT_GetSlaveODOffset|Output DWORD [On success, returns the corresponding 1/0|0 FALSE

area (Input or Output) offset address in the
object dictionary.
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8.1.12.3 Example
No “ariable Name | Address | “ariable Description Wariable Type Online Value | Power Fail Safeguard NetWork Public ‘ Enable constant
o001 Var_uin DWORD 1 FALSE Mot Public ’_
oooz Var_uil DWORD 10 FALSE Mot Public ’_
0003 out DWORD 0 FALSE Mot Public ’_
EtherCAT _GetSlaveODOffset
EN ENO
ar uin=1 ulNodeld EtherCAT _GetSlaveODOffset out=0
Var_uil=10 |—ullindex
10
11 out "= EtherCAT_GetSlaveODOffset(Var_uin, Var_uil); out=0 Var_uin =1 Var_uil =10

8.1.13 EtherCAT_GetSlaveLinkinfo (Get Slave link info)

8.1.131 Function

Get the slave station port link information.

EtherCAT_GetSlavelinkinfo
EN ENO}
usSlaveAddress EtherCAT_GetSlavelinkinfo
usPortOConnectTo
usPort1ConnectTo
usPort2ConnectTo
usPort3ConnectTo

EtherCAT_GetSlaveLinkinfo Functional Block

8.1.13.2 Parameter

Data o Initial Power Fail
Parameter Statement Type Description Value Safeguard
usSlaveAddress Input UINT Slave station address (such as: 1001) |0 FALSE

Slave Connection Port 0:

0: Connected to the master station
usPortOConnectTo Input/OutputlUINT 1 to n: Station address of the 0 FALSE
connected peer slave
OxFFFF: Not connected

Slave Connection Port 1:

0: Connected to the master station
1 to n: Station address of the
connected peer slave

usPort1ConnectTo Input/OutputlUINT FALSE

o
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OxFFFF: Not connected

Slave Connection Port 2:

0: Connected to the master station
usPort2ConnectTo Input/OutputlUINT 1 to n: Station address of the 0 FALSE
connected peer slave
OxFFFF: Not connected

Slave Connection Port 3:

0: Connected to the master station
usPort3ConnectTo Input/OutputlUINT 1 to n: Station address of the 0 FALSE
connected peer slave
OxFFFF: Not connected

EtherCAT _ Get the slave station port Link
GetSlaveLinkInfo Output DWORD information 0 FALSE
8.1.13.3 Example
Mo. Variable Name Address | Variable Description Variable Type Online Value Power Fail Safequard MNetWork Public | Enable constant
0001 Var_Add UINT 1] FALSE Not Public r
0002 UINT 1 FALSE Not Public |—
0003 p2 UINT 2 FALSE Not Public |—
0004 p3 UINT 3 FALSE Not Public r
0005 pd UINT 4 FALSE Not Public |—
0008 out1 DWORD 0 FALSE Mot Public |—
EtherCAT _GetSlaveLinkinfo
EN ENO
Ear Add=0 HusSlaveAddress EtherCAT _GetSlavelinkinfor—out1=0
p1=1 usPort0ConnectTo
p2=2 FHusPort1ConnectTo
p3=3 FHusPort2ConnectTo
pd=4 “HusPort3ConnectTo

12
13 out = EtherCAT_GetSlaveLinkinfo(Var_Add, p1, p2, p3, p4

out1=0 Var_Add =0 pi=1 p2=2 p3=3 pd=4

8.1.14 EtherCat Touch Probe

It is to configure the high-speed capture function of the EtherCAT bus servo slave station. After the capture
function is configured, it is better to call EtherCAT_CaptureGetStatus in IEC to scan the capture status
cyclically. When it is detected that the capture is completed, immediately call EtherCAT_CaptureGetMpos
to read the required capture position.
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8.1.141 EtherCAT_CaptureConfig (Touch Probe Configuration)

8.1.1411 Function

This function enables high-precision position capture of the EtherCAT bus driver. The capture is completed
by hardware without software delay deviation. The capture trigger source can be triggered by the 10 input
corresponding to the driver's touch probe function, or triggered by the Z-phase 0 pulse of the encoder.

EtherCAT_CaptureConfig
—EN ENO—
—AXxisID EtherCAT_CaptureConfig|—
—Mode

EtherCAT_CaptureConfig Functional Block

° t i DNote: After configuring capture, it is a good idea to call EtherCAT _ CaptureGetStatus in the

IEC to loop through the capture status and immediately call EtherCAT _ CaptureGetMpos to read the
capture location as soon as the capture is detected to be complete.

8.1.14.1.2 Parameter
Parameter [Statement ?;;2 Description {?a'::ja; ;::«:;LE?&I
EN BOOL |Rising edge trigger module reset function
AxisID USINT |Axis number 0 FALSE
Input In capture modg, the servo'mode parameters
T e confouea i e olowng abie (e o fpaLse
function of the servo drive used, index: 0x60B8)
ENO / /
Output . Configure high-speed location capture
EtherCAT_CaptureConfig|lUDINT |0: Configured successfully 0 FALSE
Others: error code

Capture . o
Channel Bit Parameter Description
0 0: Close capture channel 1
1: Open capture channel 1
1 0: Single trigger
1: Multiple triggers
> 0: Input signal trigger of channel 1 (touch probe1 input)
1: Z phase 0 pulse trigger
Touch 3 Reserved
probe1 —
4 0: Close rising edge capture
1: Open rising edge capture
5 0: Close falling edge capture
1: Open falling edge capture
6 Reserved
7 Reserved
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0: Close capture channel 2

8 1: Open capture channel 2
9 0: Single trigger
1: Multiple triggers
10 0: Input signal trigger of channel 2 (touch probe2 input)

1: Z phase 0 pulse trigger

Touch 1" Reserved

be2
probe 0: Close rising edge capture
12 : .
1: Open rising edge capture
13 0: Close falling edge capture
1: Open falling edge capture
14 Reserved
15 Reserved
8.1.141.3 Instruction type

Non-axis motion cache instruction.

8.1.141.4 Example

When the touch probe1 pin of the servo driver corresponding to axis 0 inputs a rising edge, the position
value of the axis is captured.

413



r%«frl%}

No. Variable Name Address Variable Description Variable Type | Inline Value| Power Fail Safeguard | NetWork Publicl Enable constant
0001 | AxisiD Trapping axis USINT 0 FALSE Not Public [
0002 CaptureMode Capture mode UINT 17 FALSE Not Public |—
0003 CaptureFinishStatus State on capture completion WORD 3 FALSE Not Public l_
0004 Err Error code UDINT o FALSE Not Public r
0005 CaptureChannel Capture channel 1: where ascending edge captured; 2: where descending edge captured  USINT 1 FALSE Mot Public |—
0006 CapturePosiD Locatien captured USINT 1 FALSE Not Public |—
0007 CapturePos Capture position LREAL & FALSE Not Public r
0001

EtherCAT_CaptureConfig
EN ENO
Axis|D=0 [—AxisID EtherCAT_CaptureConfigr— Err=0

[CaptureMode=17 —Mode

0002
EtherCAT_CaptureGetStatus
EN ENO

AxisID=0 |AxisID EtherCAT_CaptureGetStatus—{CaptureFinishStatus=3 |

0003
EtherCAT_CaptureGetMpos
EN ENO
AxisID=0 [—AxisID EtherCAT_CaptureGetMpos—CapturePos=6
[CaptureChannel=1 Channel
|CapturePosID=1 |PosID
1 AxisID =0;(*Trapping axis*)
2 CaptureMode :=16#11;(*Capture mode configuration: Using channel 1, single trigger, trigger signal from touch probe1 input, capture only ascending edge*)
3 CaptureFinishStatus :=16#3;(*State on capture completion®)
4 Err := EtherCAT_CaptureConfig(AxisID, CaptureMode);(*Configuration capture: returns 0 on successful configuration®)
5 IF 0 =Err THEN(*Configuration succeeded®)
6 WHILE TRUE DO;
7 IF CaptureFinishStatus = (UINT_TO_WORD(EtherCAT_CaptureGetStatus(AxisID))AND CaptureFinishStatus)THEN(*Query capture complete™)
8 CaptureChannel :=1;(*Capture channel 1: touch probe1; 2: touch probe2*)
9 CapturePosID :=1;(*Capture channel 1: where ascending edge captured; 2: where descending edge captured®)
10 CapturePos := EtherCAT_CapfureGeiMpos(AxisID, CaptureChannel, CapturePosID);(*Get the location caplured®)

1 EXIT("Exit loop after getting capture location™)
12 END_IF

13 END_WHILE

14 END_IF

8.1.14.2 EtherCAT_CaptureGetStatus (Get Touch Probe Status)

8.1.14.21 Function

Return the status of the high-speed capture function of the specified slave station.

EtherCAT_CaptureGetMpos
—EN ENO—
—AxisID EtherCAT_CaptureGetMpos —
—Channel
—PosID

EtherCAT_CaptureGetStatus Functional Block
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8.1.14.2.2

Parameter

Parameter

Statement

Data
Type

Initial |Power Fail

Description Value [Safeguard

Input

EN

BOOL

Rising edge trigger module reset
function

Axis|D

USINT

Axis number 2 FALSE

Output

ENO

/

EtherCAT_CaptureGetStatus

UINT

High-speed capture function
status(Return 0 if instruction call fails)

o

FALSE

Capture
Channel

Bit

Parameter Description

Touch probe1

0: Capture channel 1 closed
1: Capture channel 1 opened

0: Rising edge capture of capture channel 1 is not completed
1: Rising edge capture of capture channel 1 completed

0: Falling edge capture of capture channel 1 not completed
1: Falling edge capture of capture channel 1 completed

Reserved

Reserved

Reserved

For testing

For testing

Touch probe2

0 [N[ojo|s~[w] N

0: Capture channel 2 closed
1: Capture channel 2 opened

0: Rising edge capture of capture channel 2 not completed
1: Rising edge capture of capture channel 2 completed

10

0: Falling edge capture of capture channel 2 is not completed
1: Falling edge capture of capture channel 2 completed

11 Reserved
12 Reserved
13 Reserved
14 For testing
15 For testing

8.1.14.23

Instruction type

Non-axis motion cache instruction.

8.1.14.24

Example

See EtherCAT CaptureConfig.

8.1.14.3

8.1.14.31

EtherCAT_CaptureGetMpos (Get Touch Probe Result)

Function

Return Mpos obtained from the high-speed capture channel of the specified slave station.
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EtherCAT_CaptureGetMpos
—EN ENO—
—AXisID EtherCAT_CaptureGetMpos —
—Channel
—PosID

EtherCAT_CaptureGetMpos Functional Block

8.1.14.3.2 Parameter
Data At Initial (Power Fail
Parameter|Statement Type Description Value [Safeguard
EN BOOL [Rising edge trigger module reset function
AxisID USINT |Axis number 1 FALSE
Channel number:
Channel USINT [1: Channel 1 (touch probel 1) 1 FALSE
Input 2: Channel 2 (touch probel 2)
Location ID to be captured
1: Rising edge
PosID USINT 2: Falling edge (some drives do not support FALSE
falling edge capture, such as Panasonic A5B)
ENO / /
Output EtherCAT_CaptureGe LREAL Cgptured Mpos_ value (O is returned when it 0 FALSE
tMpos fails to call the instruction)
8.1.14.3.3 Instruction type

Non-axis motion cache instruction.

8.1.14.3.4 Example

See EtherCAT CaptureConfig.

8.1.14.3.5 Additional information

To get this value, please first use the EtherCAT _CaptureGetStatus instruction to check the capture status
and confirm that the value to get has been captured.
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8.2 EtherNetlp Functions

8.2.1 EIP_SCANNER_GET_IDENTITY (Get save identity
information)
8.2.1.1 Function

Get the slave station identity information.

EIP_SCANNER_GET_IDENTITY
-EN ENO-
=IN Doner-
-IPaddr1 Busy
-IPaddr2 Error—
-IPaddr3 ErrorlD-
-IPaddr4 ReadEipldentityData—
EIP_SCANNER_GET_IDENTITY Functional Block
8.2.1.2 Parameter
o Initial Power Fail
Parameter Statement{Data Type Description Value Safeguard
High level enable (default:
IN Input BOOL FALSE) FALSE FALSE
IPaddr1 Input BYTE First bit of IP address 0 FALSE
IPaddr2 Input BYTE Bit 2 of IP address 0 FALSE
IPaddr3 Input BYTE Bit 3 of IP address 0 FALSE
IPaddr4 Input BYTE Bit 4 of IP address 0 FALSE
Done Output BOOL Data acquisition succeeded |FALSE FALSE
Busy Output BOOL Obtaining data FALSE FALSE
Error Output BOOL Failed to obtain data FALSE FALSE
Error code
0: No error
ErroriD Output  |[WORD 1: 1P address error 0 FALSE
P 2: Data address error
3: Data retrieval failure
4: Data setting failure
S%i‘:aE'p'de”t' Output  [EIP_IDENTITY_DATA|Read EIP identity data FALSE
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8.21.3 Example
No. “ariable Name | Address | Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 EIP_SCANNER_GET_IDENTITY" EIP_SCANMER_GET_IDENTITY FALSE Not Public |—
o002 war_IN BOOL TRUE FALSE Mot Public |—
0003 War_Done BOOL TRUE FALSE Not Public |—
o004 “ar_Busy BOOL FALSE FALSE Not Public r
0005 war_Err BOOL FALSE FALSE Not Public |—
0008 “ar_ErriD WORD 0 FALSE Not Public |—
0007 “War_Out EIP_IDENTITY _DATA FALSE Not Public
EIP_SCANNER _GET IDENTITY1
EIP_ SCANNER_GET IDENTITY
EN ENOC
IN Done—EMBIIERGIEN
192 IPaddr1 Busyr—Var_Busy=FALSE
168 Paddr2 Error—\Var Err=FALSE |
0 [{Paddr3 ErrorlD—MNar_ErmD=0
250 FHIPaddr4 ReadEipldentityData—\ar_Out
1 EIP_SCANMER_GET IDENTITY1( EIP_SCANNER_GET _IDENTITY1
2 IN = Var_IN, Var_IN =
3 IPaddr1 .= 192,
4 IPaddr2 = 168,
9 IPaddr3 = 0,
6 IPaddrd = 250,
T Done==>Var_Done, Var Done =
8 Busy==Var_Busy, Var_Busy =
g Error=>Var_Err, Var _Err =
10 ErroriD=>Var_ErriD, Var ErrlD =0
11 ReadEipldentityData=>Var_Out); Var_QOut
8.2.2 EIP_SCANNER_GET_ASSEMBLY (Get slave
assembly information)
8.2.2.1 Function

Get the slave station assembly information.
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EN

IN
[Paddr1
[Paddr2
[Paddr3
|Paddrd

EIP_SCANNER_GET_ASSEMBLY

ENO—
Done—
Busy—
Error—

ErrorlD—
ReceiveDatalLen—

Assemblylnstance
ReadDataAddr
ReadDatalen

EIP_SCANNER_GET_ASSEMBLY Functional Block

8.2.2.2 Parameter
A Initial Power Fail

Parameter Statement|Data Type Description Value Safeguard

High level enable (default:
IN Input BOOL FALSE) FALSE FALSE
IPaddr1 Input BYTE Bit 1 of IP address 0 FALSE
IPaddr2 Input BYTE Bit 2 of IP address 0 FALSE
IPaddr3 Input BYTE Bit 3 of IP address 0 FALSE
IPaddr4 Input BYTE Bit 4 of IP address 0 FALSE
Assemblylnstance|lnput DWORD Instance number 0 FALSE
ReadDataAddr (Input gslT'\IIETER 0 Obtain data storage address 0 FALSE
ReadDatalLen Input WORD Obtain data length 0 FALSE
Done Output BOOL Data acquisition succeeded FALSE FALSE
Busy Output BOOL Obtaining data FALSE FALSE
Error Output BOOL Failed to obtain data FALSE FALSE

Error code

0: No error

1: IP address error
ErrorlD Output WORD > Data address error 0 FALSE

3: Data retrieval failure

4: Data setting failure
ReceiveDataLen |[Output WORD Data receiving length 0 FALSE
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8.2.2.3 Example
No “ariable Name | Address |VariableDescriptiun Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
o001 EIP_SCANNER_GET_ASSEMBLY1 EIP_SCANNER_GET_ASSEMBLY FALSE Mot Public |—
ooz Var_IN BooOL TRUE FALSE Mot Public |—
0003 War_A DWORD 10 FALSE Mot Public |—
ooo4 Var_Addr POINTER TO BYTE 1020227616 FALSE Mot Public |—
0005 War_Len WORD 50 FALSE Mot Public |—
ooos Var_Done BooL TRUE FALSE Mot Public |—
o007 War_Busy BOOL FALSE FALSE Mot Public l_
ooos Nar_Err BooL FALSE FALSE Mot Public |—
0009 War_ErriD WORD 0 FALSE Mot Public l_
o0 War_Out WORD 40 FALSE Mot Public |—
EIP_SCANNER_GET_ASSEMBLY1
EIP_SCANNER_GET_ASSEMBLY
EN ENO
| Var_IN=TRUE _ggll BRLEEy Var_Done=TRUE |
192 H{IPaddr1 Busy—Var_Busy=FALSE
168 —{IPaddr2 Error—Var_Err=FALSE |
0 [IPaddr3 ErrorID—Nar_ErrID=0
250 —IPaddrd ReceiveDataLen—Var_Out=40
Var_A=10 |HAssemblylnstance
Var_Addr=1020227616 |{ReadDataAddr
Var_Len=50 }—ReadDatalLen
1 EIP_SCANNER_GET ASSEMBLY1( EIP_SCANNER GET ASSEMBLY1
2 IN = Var_IN, Var_IN =
3 IPaddr1 ;= 192,
4 IPaddr2 = 168,
5 IPaddr3 =0,
6 IPaddr4 = 250,
T Assemblylnstance = Var_A, Var A=10
8 ReadDataAddr ;= Var_Addr, Var_Addr = 1020227616
9 ReadDatalen ;= Var_Len, Var_Len = 50
10 Done=>Var_Done, Var_Done =
11 Busy==Var_Busy, Var Busy =
12 Error=>Var_Err, Var_Err =
13 ErroriD=>Var_ErriD, Var _ErrlD =0
14 ReceiveDataLen=>Var Out); Var Out = 40
8.2.3 EIP_SCANNER_SET_ASSEMBLY (Set slave
assembly information)
8.2.3.1 Function

Set the slave station assembly information.
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EIP_SCANNER_SET_ASSEMBLY

EN

IN
|Paddr1
|Paddr2
|Paddr3
|Paddr4

Assemblylnstance

DataAddr

DatalLen

ENO
Done
Busy
Error
ErrorlD

EIP_SCANNER_SET_ASSEMBLY Functional Block

8.2.3.2 Parameter
et Initial Power Fail

Parameter Statement|Data Type Description Value Safeguard

High level enable (default:
IN Input BOOL FALSE) FALSE FALSE
IPaddr1 Input BYTE First bit of IP address 0 FALSE
IPaddr2 Input BYTE Bit 2 of IP address 0 FALSE
IPaddr3 Input BYTE Bit 3 of IP address 0 FALSE
IPaddr4 Input BYTE Bit 4 of IP address 0 FALSE
Assemblylnstance|lnput DWORD Instance number 0 FALSE
DataAddr Input g$lTl\éTER TO Data storage address 0 FALSE
DatalLen Input WORD Data length 0 FALSE
Done Output BOOL Data written successfully FALSE FALSE
Busy Output BOOL Data writing in progress FALSE FALSE
Error Output BOOL Failed to write data FALSE FALSE

Error code

0: No error

1: IP address error
ErrorlD Output WORD > Data address error 0 FALSE

3: Data retrieval failure

4: Data setting failure
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8.2.3.3 Example
No. Variable Name | Address | Variable Description ‘ariable Type | Inline Value| Power Fail Safeguard | NetWork Public| Enable constant

0001 EIP_SCANNER_SET_ASSEMBLY1 EIP_SCANNER_SET_ASSEMBLY FALSE Not Public I_
0002 Var_IN BOOL TRUE FALSE Not Public I_
0003 Var_A DWORD 10 FALSE Not Public I_
0004 Var_Addr POINTER TO BYTE 10202440... FALSE Not Public I_
0005 Var_Len WORD 40 FALSE Not Public I_
0005 Var_Done BOOL TRUE FALSE Not Public r
0007 Var_Busy BOOL FALSE FALSE Mot Public [
0008 War_Err BOOL FALSE FALSE Not Public [
0009 Var_ErriD WORD 0 FALSE Not Public [

EIP_SCANNER_SET_ASSEMBLY1

EN

Var_IN=TRUE ggil}
192_|—IPaddr1
168_|—{IPaddr2
0 {Paddr3
250_|{IPaddrd

Var_A=10 }—Assemblylnstance

\Var_Addr=1020244000 }—DataAddr

|Var_Len=40 |—DatalLen

EIP_SCANNER_SET_ASSEMBLY

ENO

DIl I Var Done=TRUE
Busy—Var_Busy=FALSE

Error—\ar_Err=FALSE |
ErroriD—{Var_ErrID=0

D00~ o hd =

10
1
12
13

8.24

8.2.4.1

EIP_SCANNER_SET ASSEMBLY1(
IN = Var_IN,

IPaddr1 -= 192
IPaddr2 := 168,
IPaddr3 =0,

IPaddr4 -= 250

Assemblylnstance = Var_A,
DataAddr = Var_Addr,
Datalen = Var_Len,
Done==Var_Daone,
Busy==Var_Busy,
Error=>Var_Err,
ErroriD=>Var_ErriD);

EIP_SCANNER_SET_ASSEMBLY1

Var_IN =

Var A=10
WVar_Addr = 1020244000
Var Len =40

Var Done =
Var_Busy =
Var_Ermr =

Var ErrlD =0

CIPOpen (CIP Class3 Create Connection)

Version

B AutoThink Software Version: V3.2.3SP2 and above.

B The controller firmware version is as follows:

|Contro||er Type|Firmware Version
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8.2.4.2

LX-CU430 LX-CU430_V1.1.1 and above.

LX-CU433 LX-CU433_V1.1.0 and above.

LX-CU500 LX-CU500_V1.4.0 and above.

LX-CU501 LX-CU501_V1.2.0 and above.

LX-CU510 LX-CU510_V1.1.0 and above.

LX-CU511 LX-CU511_V1.0.1 and above.
Function

Open a connection.

Reading tags, writing tags, and closing the connection all require opening the connection first.

CIPOpen
—EMN R Done—
—ConnlD Busy—
—IPAddr1 Error—
—(IFPAddr2 Errorld—
—IPAddr3
—|PAddr4
—(RpiTimeOut
—OpenTimeOut
—Eth

CIPOpen Functional Block

8.24.3 Parameter
Parameter |Statement .?;:)2 Description {?a'::ja; g:}';;:jz?g
EN_R INPUT BOOL \When not connepted, a rising edge triggers a FALSE FALSE
Class 3 connection.
ConnlD INPUT UINT \alid ID, range: 1-32. 1 FALSE
IPAddr1 INPUT BYTE |Connected object's IP address 1 0 FALSE
IPAddr2 INPUT BYTE |Connected object's IP address 2 0 FALSE
IPAddr3 INPUT BYTE Connected object's IP address 3 0 FALSE
IPAddr4 INPUT BYTE |Connected object's IP address 4 0 FALSE
RpiTimeOut |INPUT UINT RPI timeout, unit: 100ms, valid range: 1~65535. |1 FALSE
OpenTimeOut/NPUT UINT Open -command execution timeout, unit: s, valid 1 FALSE
range: 1~600.
Eth INPUT BYTE |Port number. O represents P1, 1 represents P2. |0 FALSE
Command completion status.
Done OUTPUT |BOOL [FALSE: Not completed. FALSE FALSE
TRUE: Completed.
Command processing status
Busy OUTPUT |BOOL [FALSE: Idle. FALSE FALSE
TRUE: Processing.
Command error status
Error OUTPUT |BOOL [FALSE: No error. FALSE FALSE
TRUE: Error occurred.
Errorld OUTPUT |DINT Error Code 0 FALSE
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0: Success.
Non-zero: Specific values refer to the error code
table.

8.2.4.4 Error Code

Error code|Description

0 Open successful.

2 Invalid target IP (IP address is not in the same subnet as the current network card).
5 Connection timeout interrupted.

6 Connection closed.

207 Connection limit exceeded.

503 Connection failed (timeout).

601 EIP tag communication error: Specified network card does not exist in hardware configuration.
602 Invalid network card number (Valid range: 0-1, where 0 = P1, 1 = P2).

603 Invalid IP address (Must be non-zero).

604 Invalid RPI connection timeout value (Valid range: 1-65535).

605 Invalid Open command timeout value (Valid range: 1-600).

606 Invalid connection ID.

607 Connection is currently in use.

608 Modification error: ConnlID is not in closed state (ConnlID changed).

609 Modification error: ConnlID is not in closed state (Network interface changed).

610 Modification error: ConnlID is not in closed state (IP address changed).

611 Modification error: ConnlID is not in closed state (RPI timeout changed).

612 Modification error: ConnlID is not in closed state (Open timeout changed).

614 Connection already open.

8.2.4.5 Example

1. Variable Definition

No. ‘ariable Name | Address Variable Description Variable Type | Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
o000 CIPOpent CIPOPEN j FALSE ﬂ Mot Public ﬂ l_
ooz EN_R_Open1 BOOL ﬂ FALSE j FALSE ﬂ Nat Public j l_
ooz ConniD_Cpent UINT ﬂ 0 FALSE ﬂ Mot Public ﬂ |—
0004 IP1_Openi BYTE j 0 FALSE j Mot Public j |—
0005 IP2_Open1 BYTE lo FALSE ﬂ Mot Public ﬂ [
ooos IP3_Openi BYTE Tlo FALSE ﬂ Mot Public ﬂ l_
0007 |IP4_Opend BYTE Tlo FALSE ﬂ Mot Public j [
0008 RPI_Opent UINT lo FALSE ﬂ Mot Public ﬂ [
0o0s Open_Opent UINT Tlo FALSE ﬂ Not Public ﬂ l_
0010 P_Opent BYTE Tlo FALSE ﬂ Mot Public j [
0011 Done_Openi BOOL j FALSE ﬂ FALSE ﬂ Nat Public ﬂ l_
ooz Busy_Openi BOOL ﬂ FALSE ﬂ FALSE ﬂ Not Public ﬂ l_
0013 Error_Opent BOOL ﬂ FALSE j FALSE ﬂ Hot Public j |—
0014 Errorid_Openi DINT ﬂ 0 FALSE ﬂ Nat Public ﬂ l_

2. LD Configuration Example
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0001 CIPOpen
CIPOpen
EN ENO
EN R Open1—EN_R Doner—Done Openi
ConnlD GEEMI—CDHHID Busy—Busy Openi
1P DEEMI—IF'AI:II:IH Errar—Error Opent
P2 G@eml—IF‘AddrE Errarld—Errorld Open

IP3 Déeml—IF'AddrE
IP4 Oéenﬂ—IF‘Addrd
RPI Oéeml—RpiTimeGut

Open_ Openl—OpenTimeCut

P Openi}—P

3. ST Configuration Example
CIPOpen1(
EN_R:=EN_R_Open1,
ConnID := ConnID_Opent,
IPAddr1 :=IP1_Openf,
IPAddr2 := IP2_Openf,
IPAddr3 := IP3_Openf,
IPAddr4 := IP4_Opent,
RpiTimeOut := RPI_Open1,
OpenTimeOut := Open_Opent,
P :=P_Opent,
Done=>Done_Open1,
Busy=>Busy_ Opent1,
Error=>Error_Open1,
Errorld=>Errorld_Open1);
4. This example demonstrates how to use the CIPOpen function block.
B Parameter Check
The function block triggers parameter inspection on the rising edge of EN_R.

o Valid ConnID range: 1 to 32. If ConnlID is outside valid range, report diagnostic error code 606
(Invalid Connection ID).
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CIPOpen
EM EMO
EM_F_Open1=FALSE I—EN_R Danep—Done_Open1=FALSE |
ConnlD_Openi1=0 I—CnnnID Busy—Busy_Open1=FALSE
IP1_Open1=1982 |—{IPAddri Sl s Error_Open1=TRUE |
IPZ_Open1=168 I—IP.AddrE Errnrld—|Errnrld_0pen1=EDE |

IP3_Open1=0 |—{IPAddr3

IP4_Open1=250 [IPAddr4

RPI_Openi1=1000 I—RpiTimeGut
Open_Open1=100 I—GpenTimeGut
[ P_Open1=1 P

o  The IP address must not be 0, or report error code 603 (Invalid IP Address).

CIPOpen
EM EMO
Er_R_Open1=FALSE I—EN_R Daone—Done_Open1=FALSE |
ConnlD_0Openi1=1 I—CnnnID Busy—Busy_Open1=FALSE
IP1_Open1=0 |}{IPAddr1 SN Error_Open1=TRUE |
IP2_Open1=0 |—IF'Addr2 Errnrld—|Errnrld_0pen1:503

IP3_Open1=0 |IPAddr3
IP4_Openi=0 |IPAddr4
RPI_Cpen1=1000 |— RpiTimeQut
|Gpen_0pen1=1 00 |— CpenTimeCut
[ P_Openi=1 P

o Valid NIC number range: 0 to 1, 0 = Port1, 1 = Port2. If out of range, report error code 602
(Invalid NIC Number).

CIPOpen
EM EMO
Er_F_Open1=FALSE I—EN_R Dane—Done_Open1=FALSE |
ConnlD_Open1=1 I—CnnnID Busy—Busy_Open1=FALSE
IP1_Open1=192 | —IPAddri S S Error_Open1=TRUE |
IPZ2_Openi1=1638 I—IPAddrE Errnrld—|Errnrld_0pen1:502 |

IP3_Openi=0 |—{IPAddr3

IP4_Openi1=250 [IPAddr4
RPIl_Cpen1=1000 I—RpiTimeGut
Cpen_0Open1=100 I—GpenTimeGut
[ P Openi=2 }—P

o  RPI timeout valid range: 1-65535, if the value is outside this range, report Error 604 (Invalid
RPI Timeout).
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CIPOpen
EM

EN_R_Open1=FALSE EN_R
ConnlD_Open1=1 I—CnnnID

IP1_Openi=192 |—{IPAddr1
IP2_Open1=168 |—IPAddr2
IP3_Open1=0 |—{IPAddr3
IP4_Open1=250 |—{|PAddr4

RPI_Openi=0 I—RpiTimeGut

[Open_Open1=100 —OpenTimeOut

[ P_Openi=1

P

EMNO

Done—Done_Open1=FALSE |

Busy—Busy_Open1=FALSE
=i Error_Open1=TRLUE
Errorld —|Errnrld_0pen‘l=5[l¢ |

o  Open connection timeout valid range: 1 second to 10 minutes, if the value is outside this range,
report Error 605 (Invalid Open Timeout)

CIPOpen
EM

EN_R_Open1=FALSE |

ConnlD_Open1=1 |—
IP1_QOpeni1=132 |
IP2_Openi=163 |—
IP3_Openi=1 |—
IP4 Open1=250 |—
[RPI_Openi=100 |

[Open_Open1=10000

EMN_FR
ConnlD
IPAddr
IPAddr2
IPAddr3
IPAddrd
RpiTimeQut
OpenTimeOut

[ P_Openi=1 |

FI

EMNO

Done—Done_Open1=FALSE |

Busy—Busy_Open1=FALSE
=i Error_Open1=TRLUE
Errorld —|Errnrld_0pen1=505 |

EtherNet/IP tag communication hardware configuration diagnostic.

The function block triggers hardware configuration validation on the rising edge of EN_R during

connection establishment.

o Verifies whether the network port has proper EtherNet/IP tag communication hardware nodes
configured. If the designated network interface lacks required hardware configuration, Reports
Error 601 (EtherNet/IP Tag Communication Hardware Configuration Missing for Specified

Network Port)

o After successful validation, reporting standard connection status and results.

ConnlD_0Openi1=1 |—
IP1_Openi1=192 |
IP2_Openi1=168 |—
IP3_Openi=1 |—
IP4_Open1=250 |
RPI_Cpen1=100 |—

CIPOpen
EM
EM_R
ConnlD
IPAddr
IPAddrz
IPAddr3
IPAddrd
RpiTimeQut

|Gpen_0pen1=1 00 |— CpenTimeCut

[ P_Openi=1

-

EMO
Done
Busy
Errar
Errarld

—Done_Open1=FALSE |

—Busy_Open1=FALSE
Error_Open1=TRUE
—|Errnrld_0pen1:ED1

B Message Transmission

When the EN_R of the function block is FALSE, set parameters such as ConnlID. After the setup
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is completed, set EN_R to TRUE to trigger the message transmission of the function block on the
rising edge.

The function block providing three status indicators:

Output parameter states:

o Command is processing: Busy = TRUE, Done = FALSE, Error = FALSE.
o Command is completion: Done = TRUE, Busy, Error = FALSE.

o Command is erroe: Error = TRUE, Done = FALSE, Busy = FALSE, ErrorID populated with
specific error code.

Successful opening sequence:

CIPOpen
EM EMO
[EN_R_Open1=TRUE ggi=flJ LUE S Done_Open1=TRUE |
ConnlD_Open1=1 I—CnnnID Busy—Busy_Openl1=FALSE
IP1_Open1=192 |—IF'Addr1 Error—Error_Open1=FALSE |
IPZ_Open1=168 I—IP.AddrE Errorld— Errorld_Open1=0 |

IP3_Openi=1 |—{IPAddr3

IP4_Openi1=250 [IPAddr4

RPI_COpen1=1000 I—RpiTimeGut
Qpen_Cpeni=100 I—GpenTimeGut
[ P_Open1=1_ }P

B Parameter modification Rules during active connection

Input parameters cannot be modified while the function block is connected (regardless of EN_R
state). Any unauthorized changes trigger errors until parameters are corrected, or connection is
closed

Error Codes:
o  608: ConnID modified during active connection
o 609: Network card number modified during active connection
o 610: IP address modified during active connection
o  611: RPI timeout modified during active connection
o 612: Open timeout modified during active connection
B Real-Time Error Detection

The function block continuously monitors connection status (regardless of EN_R state), detecting
open connections and Closed connections.

o 614 (Connection Already Open): Triggered when a non-opening function block attempts to
use an already open ConnID
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CIPCpen
EM EMO
[EN_R_Open1=TRUE ggi=VlI RLLE S Done_Open1=TRUE |
CannlD_Openi=1 I—CnnnID Busy—Busy_Cpen1=FALSE
IP1_Open1=192 |—IF"Addr1 Error—Error_Cpen1=FALSE |
IPZ2_Open1=168 I—IPAddrE Errarld— Errorld_Cpeni1=0 |

IP3_Openi=1 I—IPAddrS
IP4_Open1=250 |—IPAddr4
|RF'I_Open1:1EIEIEI I—RpiTimeDut
Cpen_Cpen1=100 I—OpenTimeGut
[ P_Openi=1 P

CIPOpen3
CIPCpen
EM EMO
EM_R_Open3=FALSE I—EN_R Daone—Done_Open3=FALSE |
ConnlD_Open3=1 I—CnnnID Busy—Busy_Open3=FALSE
IP1_Open3=192 |—IPAddr1 SIS Error_Open3=TRUE |
IP2_Open3=168 I—IPAddrE Errlurlld—|Errn:JrI|d_CJp|ian3:51dr

IP3_Open3=1 |—IPAddr3

IP4_0Open3=250 |—IPAddrd
RPI_Cpen3=100 I—RpiTimeUut

[Open_Open3=100 }—{OpenTimeOut

[ P_Open3=1 [P

o When connection is OPEN, all function blocks cannot trigger another open command with the
same ConnlID.

o When connection is CLOSED, all function blocks using the same ConnID report Error 6
(Connection Closed).

B Download-Triggered Task Initialization

During initialization triggered by a download operation, all active connections are forcibly closed.
Any open function block detecting its assigned ConnlID report Error 6 (Connection Closed)

8.2.5 CIPRead (CIP Class3 Read Tag)

8.2.5.1 Version

B AutoThink Software Version: V3.2.3SP2 and above.

B The controller firmware version is as follows:

Controller Type[Firmware Version

LX-CU430 LX-CU430_V1.1.1 and above.
LX-CU433 LX-CU433_V1.1.0 and above.
LX-CU500 LX-CU500_V1.4.0 and above.
LX-CU501 LX-CU501_V1.2.0 and above.
LX-CU510 LX-CU510_V1.1.0 and above.
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8.2.5.2

ILX-CU511 |LX-CU511_V1.0.1 and above.

Function

Write the read peer tag data into the source tag. SrcName specifies the source tag name, DstName
specifies the peer tag name.

8.2.5.3

CIPRead
1EM EMNO}
{EMN_R Conet
{ConnlD Busyl
1SrcMame Errart
{Dstame Errorldf
15ize

CIPRead Functional Block

Precautions

Data types such as DATE, DT, TIME, and TOD are not supported for read/write operations with Omron
devices.

A single BOOL variable in Omron occupies two bytes, while each BOOL in a BOOL array occupies one
byte. Therefore, when communicating BOOL-type data with Omron devices, only arrays can be read
or written, and the number of elements must be greater than one. Otherwise, Omron will determine the
data length as mismatched and reject the read/write operation.

The STRING data type does not support communication in array form.

Writing an illegal address to a pointer can easily cause controller exceptions. Please use pointer types
with caution.

When the function block's Done signal becomes TRUE indicates that the read operation has completed
successfully. Verify if the local DstName data area contains the newly written values. If values are

present, operation successful. If no values are written, operation failed.

8.2.54 Parameter
Parameter{Statement|Data Type |Description {;::Lael g::;:;';?:
EN_R INPUT BOOL Enable, rising edge triggers operation. FALSE |FALSE
ConniD  [INPUT UINT Valid ID, range: 1-32. 1 FALSE
SrcName |INPUT STRING(255)[Peer tag name, max length 255, excluded \0’. - FALSE
DstName [INPUT STRING(255)|Source tag name, max length 255, excluded \0’. - FALSE
Number of elements read from the peer tag
Size INPUT UINT Typic'ally, the Size is 1. For array or string types, the 1 FALSE
Size indicates the actual number of elements read or
written.
Done OUTPUT |BOOL Command completion status. FALSE |FALSE
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FALSE: Not completed.
TRUE: Completed.

Busy

Command processing status
OUTPUT |BOOL FALSE: Idle.
TRUE: Processing.

FALSE

FALSE

Error

Command error status
OUTPUT (BOOL FALSE: No error.
TRUE: Error occurred.

FALSE

FALSE

Errorld

Error Code
OUTPUT |DINT 0: Success.

Non-zero: Specific values refer to the error code table.

FALSE

8.25.5 Error Code
E;':; Description
0 No diagnostic information available.
501 The read target connection is closed.
502 Class 3 read limit exceeded (only 1 read allowed at a time).
Source tag array error.
1.Array tag - Invalid element format (cannot convert to number).
503 2.Array tag - Zero-length element.
3.Array tag - Missing closing bracket.
4.Standard tag - Tag does not exist or length is 0.
504 Requested read size exceeds limit or is zero.
Target tag array error.
1.Array tag - Invalid element format (cannot convert to number).
505 2.Array tag - Zero-length element.
3.Array tag - Missing closing bracket.
4.Standard tag - Tag does not exist or length is 0.
506 Tag data type is not supported.
507 Target tag information not found.
508 R'ece.ived an error response (peer returned an exception: 1. Peer tag does not exist; 2. Peer considers the
Size incorrect).
509 Data type mismatch.
606 Invalid connection ID.
607 The connection is currently busy.

8.2.5.6

Example

1. Variable Definition
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No. Variable Name | Address ‘ariable Description Variable Type | Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 CIPRead1 CIPREAD j FALSE j Not Public j ,_
ooz EN_R_Read1 BOOL ﬂ FALSE ﬂ FALSE j Not Public ﬂ ,_
0003 Connld_Read1 UINT j 0 FALSE j Mot Public j |—
o004 SrcHame_Read1 STRING(255) ﬂ - FALSE j Mot Public ﬂ |—
0oos Dsthame_Read1 STRING(255) j - FALSE j Mot Public j |—
0006 Size_Readi UINT j 0 FALSE j Mot Public j |—
ooo7 Done_Read1 BOOL j FALSE j FALSE j Mot Public j ,_
ooog Busy_Read1 BOOL ﬂ FALSE ﬂ FALSE j Not Public ﬂ ,_
0oos Error_Read1 BOOL j FALSE j FALSE j Mot Public j |—
o0 Errorid_Read1 DINT j 0 FALSE j Mot Public j |—

2. LD Configuration Example

0001 CIPRead1

ClPRead
EM ENO
EN F Readl—EMN R Done—Done Readl
Connld Read1ConnID Busyr—Busy Read1
SrcName Read1}—SrcMame Error—Error Readt
DstName Readl}—DstMame Errorld—Errorld Read1
[Size Read1}—{Size

3. ST Configuration Example
CIPRead1(
EN_R := EN_R_Read1,
ConnlID := Connld_Read1,
SrcName := SrcName_Read1,
DstName := DstName_Read1,
Size := Size_Read1,
Done=>Done_Read1,
Busy=>Busy_Read1,
Error=>Error_Read1,
Errorld=>Errorld_Read1);
4. This example demonstrates how to use the CIPRead function block.
B Parameter Check
The function block triggers parameter inspection on the rising edge of EN_R.

o Valid ConnlID range: 1 to 32. If ConnlID is outside valid range, report diagnostic error code 606
(Invalid Connection ID).
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CIPRead
EM EMO
[EN_R_Read1=TRUE iVl Done—{Done_Read1=FALSE |
ConnlD_Read1=0 I—CnnnID Busy—Busy_Read1=FALSE

[SrcName_Read1=" |—{Srchame =] = Error Read1=TRUE
[Dsthame_Read1=" | <DstMName Errorld—{Errorld_Read1=f06

| Size_Read1=0 }—5ize

o DstName is set incorrectly, reporting a 507 error (target tag information not found) diagnosis.

CIPRead
EN ENC
[EN_R_Read1=TRUE gI=VI] Done—{Done_Read1=FALSE |
|EunnID_Read1:1 I—CnnnID Busy—Busy_Read1=FALSE
[Srchame_Read1=pou’_Output_Out }—Srchame SN Error_Read1=TRUE |

|DstName_Read1:'pnu1_lnput_ln_5' |— Dsthame Errnrld—|Errand_Read1 =507
Size_Read1=1 |— Size

o Size is set to 0, which is out of range, reporting a 504 error (read Size exceeds limit or is 0)
diagnosis.

CIPRead
EM EMNO
[EN_R_Read1=TRUE (=t Done—{Done_Read1=FALSE |
ConnlD_Read1=1 I—CnnnID Busy—Busy_Read1=FALSE
[SrcMame_Read1="poul_Output_Out | SrcName =GN Error_Read1=TRUE |
|DstName_Read1:'pnu1_lnput_ln' I—DstName Errlurlld—|Err|urI|d_F{|iemﬁ:EEIIJr

[ Size_Read1=0 |—{Size

B Message Transmission

The function block requires the input parameter ConnID which must be in a connected state. When
EN_R is FALSE, accept writes to ConnlD, SrcName, DstName. Upon setting EN_R to TRUE, the
function block will send an write request transmission.

Output parameter states:

o  During execution: Done = FALSE, Busy = TRUE, Error = FALSE, Errorld = 0.
o Upon completion: Done = TRUE, Busy = FALSE, Error = FALSE, Errorid = 0.
o On error: Done = FALSE, Busy = FALSE, Error = TRUE, Errorld = Non-zero.

8.2.6 CIPWrite (CIP Class3 Write Tag)

8.2.6.1 Version

B AutoThink Software Version: V3.2.3SP2 and above.

B The controller firmware version is as follows:

[Controller Type|Firmware Version
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LX-CU430 LX-CU430_V1.1.1 and above.

LX-CU433 LX-CU433_V1.1.0 and above.

LX-CU500 LX-CU500_V1.4.0 and above.

LX-CU501 LX-CU501_V1.2.0 and above.

LX-CU510 LX-CU510_V1.1.0 and above.

LX-CU511 LX-CU511_V1.0.1 and above.
8.2.6.2 Function

Write the source tag value to the peer tag. SrcName specifies the source tag name, DstName specifies
the peer tag name.

CIPWrite
1EM EMO}
{EMN_R Dane}
{ConniD Busyt
{0=sthame Errort
{3rcMame Erroridy
{15ize

CIPWrite Functional Block

8.2.6.3 Precautions

B Data types such as DATE, DT, TIME, and TOD are not supported for read/write operations with Omron

devices.

B Asingle BOOL variable in Omron occupies two bytes, while each BOOL in a BOOL array occupies one
byte. Therefore, when communicating BOOL-type data with Omron devices, only arrays can be read
or written, and the number of elements must be greater than one. Otherwise, Omron will determine the

data length as mismatched and reject the read/write operation.

B The STRING data type does not support communication in array form.

B Writing an illegal address to a pointer can easily cause controller exceptions. Please use pointer types

with caution.

B When the function block's Done signal becomes TRUE indicates that the write operation has completed
successfully. Verify if the local DstName data area contains the newly written values. If values are

present, operation successful. If no values are written, operation failed.

8.2.6.4 Parameter

Parameter{Statement|Data Type |Description {;::Lael g::;:;';?:
EN_R INPUT BOOL Enable, rising edge triggers operation. FALSE |FALSE
ConniD  [INPUT UINT Valid ID, range: 1-32. 1 FALSE
DstName (INPUT STRING(255)[Peer tag name, max length 255, excluded \0’. - FALSE
SrcName [INPUT STRING(255)|Source tag name, max length 255, excluded 0. - FALSE
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Size

INPUT

UINT

Number of elements write from the peer tag
Typically, the Size is 1. For array or string types, the
Size indicates the actual number of elements read or
written.

FALSE

Done

OUTPUT

BOOL

Command completion status.
FALSE: Not completed. FALSE
TRUE: Completed.

FALSE

Busy

OUTPUT

BOOL

Command processing status
FALSE: Idle. FALSE
TRUE: Processing.

FALSE

Error

OUTPUT

BOOL

Command error status
FALSE: No error. FALSE
TRUE: Error occurred.

FALSE

Errorld

OUTPUT

DINT

Error Code
0: Success. 0
Non-zero: Specific values refer to the error code table.

FALSE

8.2.6.5

8.2.6.6

Error Code

Error code

Description

0

No diagnostic information available.

501

The read target connection is closed.

502

Class 3 read limit exceeded.

503

Source tag array error.

1.Array tag - Invalid element format (cannot convert to number).
2.Array tag - Zero-length element.

3.Array tag - Missing closing bracket.

4.Standard tag - Tag does not exist or length is 0.

504

No source tag data available.

505

Unsupported tag data format.

506

\Write size exceeds limit or is zero.

507

Received error response (peer returned exception):
1.Target tag not found on remote device.

2.Remote side detected size mismatch.
3.Unsupported data type by remote endpoint.

508

Target tag array error.

1.Array tag - Invalid element format (cannot convert to number).
2.Array tag - Zero-length element.

3.Array tag - Missing closing bracket.

4.Standard tag - Tag does not exist or length is 0.

509

Data type mismatch.

606

Invalid connection ID.

607

The connection is currently busy.

Example

1. Variable Definition
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No. ariable Name | Address ‘Variable Description Variable Type | Initial Value | Power Fail Safeguard| NetWork Public | Enable constant
0001 CIPWrite1 CIPWRITE j FALSE j Not Public T ,_
ooz EN_R_Write1 BOOL j FALSE j FALSE j Mot Public j |—
0003 ConnlD_Write1 UINT j 0 FALSE j Mot Public j |—
ooo4 Dsthame_Write1 STRING(255) j " FALSE j Mot Public j |—
0oos Srchame_Write1 STRING(235) j " FALSE j Mot Public j ,_
0006 Size_Write1 UINT j 0 FALSE j Not Public j ,_
ooy Done_Write1 BOOL j FALSE j FALSE j Not Public j ,_
ooos Busy_Write1 BOOL j FALSE j FALSE j Mot Public j |—
ooos Error_Write1 BOOL j FALSE j FALSE j Mot Public j |—
o0 Errid_Write1 DINT j 0 FALSE j Mot Public j |—

2. LD Configuration Example

0001 CIPWrite1

CIPWrite
EM ENO
EN R Write1F—EM R Doner—Done Write1
ConnlD Write 1ConnID Busyr—Busy Write1
DstName Write1—DstName Errar—Error Write1
SrcMName Write1—SrcName Errarld—Errd Write1
[Size Write1}{Size

3. ST Configuration Example
CIPWrite1(
EN_R := EN_R_Write1,
ConnlID := ConnID_Write1,
DstName := DstName_Write1,
SrcName := SrcName_Write1,
Size := Size_Write1,
Done=>Done_Write1,
Busy=>Busy_ Write1,
Error=>Error_Write1,
Errorld=>Errld_Write1);
4. This example demonstrates how to use the CIPWrite function block.
B Parameter Check
The function block triggers parameter inspection on the rising edge of EN_R.

o Valid ConnID range: 1 to 32. If ConnlID is outside valid range, report diagnostic error code 606
(Invalid Connection ID).
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O

CIPWrite
EM EMO
[EN_R_Write1=TRUE gaRI=NI] Done—{Done_Write 1=FALSE |
CaonnlD_Write1=0 I—CnnnID Elusr_.r—Elusy_‘.“.fritm:Fﬂ.LSE|

[Dstame_Write1=" }—{Dstame =] Error Write 1=TRIUE
[Srchame_Write1=" |~ SrchName Errorld—{Errorld_Write 1=608

| Size_Write1=0 |—Size

The destination tag DstName does not exist, reporting a 507 error (received incorrect
response) diagnosis.

CIPWrite

EM EMNO

EM_R_Write1=TRUE EM_R Donel—Done_Write 1=FALSE |
|CnnnID_Write1:1 I—CnnnID Busy—Busy_Write1=FALSE

|DstName_Write1 ="pou’l_Input_In_3" |— Dsthame Error Error_Write1=TRUE

|Sr|:Name_Write1 ="poul_CQutput_Out’ |— SrcMame Errorld —|Errnrld_Write1 =507

O

| Size_Write1=1 |—Size

The Size parameter is set to 0, which is out of range, reporting a 506 error (read Size exceeds
limit or is Q) diagnosis.

CIFWrite

EM EMND

EM_R_Write1=TRUE EM_R Dane—Done_Write1=FALSE |
ConnlD_Write1=1 I—CnnnID Busy—Busy_Write1=FALSE

Dsthame_Write1="pou1_Input_In’ |— Dsthame Syilyess Error_Write 1=TRUE

|Sn:Name_Write1fpnu‘l_Dutput_Dut' I—Sn:Name Errarld —|Errnr|d_Write1:EDE |

| Size_Write1=0 |—Size

B Message Transmission

The function block requires the input parameter ConnID which must be in a connected state. When
EN_R is FALSE, accept writes to ConnlD, SrcName, DstName. Upon setting EN_R to TRUE, the
function block will send an write request transmission.

Output parameter states:

O
O

O

8.2.7

8.2.71

During execution: Done = FALSE, Busy = TRUE, Error = FALSE, Errorid = 0.
Upon completion: Done = TRUE, Busy = FALSE, Error = FALSE, Errorid = 0.
On error: Done = FALSE, Busy = FALSE, Error = TRUE, Errorld = Non-zero.

CIPClose (CIP Class3 Close Connection)

Version

B AutoThink Software Version: V3.2.3SP2 and above.

B The controller firmware version is as follows:
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8.2.7.2

Close connection.

Controller Type[Firmware Version

LX-CU430 LX-CU430_V1.1.1 and above.

LX-CU433 LX-CU433_V1.1.0 and above.

LX-CU500 LX-CU500_V1.4.0 and above.
LX-CU501 LX-CU501_V1.2.0 and above.
LX-CU510 LX-CU510_V1.1.0 and above.
LX-CU511 LX-CU511_V1.0.1 and above.
Function
CIPClose
4EM EMO}

HEM_R Dane
4ConnlD Busy

Errar
Errorld

CIPClose Functional Block

8.2.7.3 Parameter
Parameter|Statement| ?;;Z Description {;‘a'::ja; ;gfv;;:‘l;?él
EN_R INPUT BOOL Enable, rising edge triggers operation. FALSE FALSE
ConnlID INPUT UINT \Valid ID, range: 1-32. 1 FALSE
Command completion status.
Done OUTPUT |BOOL FALSE: Not completed. FALSE FALSE
TRUE: Completed.
Command processing status
Busy OUTPUT |BOOL FALSE: Idle. FALSE FALSE
TRUE: Processing.
Command error status
Error OUTPUT |BOOL FALSE: No error. FALSE FALSE
TRUE: Error occurred.
Error Code
Errorld OUTPUT DINT l?l.oifgris:sépecific values refer to the error code 0 FALSE
table.
8.2.74 Error Code
Error codeDescription
0 Connection closed successfully.
606 The specified connection ID does not exist.
607 Connection is locked by another thread/process.
613 Duplicate connection closure attempt.
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8.2.7.5 Example

1. Variable Definition

No. ‘ariable Name | Address ‘ariable Description ‘ariable Type | Initial Value | Power Fail Safeguard | MetiWork Public | Enable constant
0o CIPClosel CIPCLOSE j FALSE j Not Public j |—
oooz EN_R_Close1 BOOL j FALSE j FALSE j Not Public j |—
0003 ConnlD_Close1 UINT j 0 FALSE j Not Public j r
ooo4 Done_Closel BOOL j FALSE j FALSE j Not Public j |—
0005 Busy_Closel BOOL j FALSE j FALSE j Not Public j |—
0006 Error_Closel BOOL j FALSE j FALSE j Not Public j |—
ooov Erroeld_Close1 DINT j o FALSE j Not Public j |—

2. LD Configuration Example

0001 CIPClosen

CIPClose
EM ENO
EN R Closel—EN R Doner—Done Closel
ConnlD Clogse1—ConnlD  Busy—Busy Close?
Errar—Ermor Close
Errorld—Erroeld Close

3. ST Configuration Example
CIPClose1(
EN_R:=EN_R_Close1,
ConnlD := ConnID_Closef1,
Done=>Done_Closef1,
Busy=>Busy_Close1,
Error=>Error_Close1,
Errorld=>Erroeld_Close1);
4. This example demonstrates how to use the CIPClose function block.
B Parameter Check
The function block triggers parameter inspection on the rising edge of EN_R.

o ConnID valid range: 1~32. Report diagnostic code 606 for out-of-range ConnID (Invalid
Connection ID).
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CIPClose
EM EMO
ENGEEESEGE A EN_ R Done—[Done_Close1=FALSE |

ConnlD_Close1=0 I—CnnnID Busy—Busy_Close1=FALSE

Y Error_Close1=TRUE |
Ermrld—|Errnrld_CInse1=EDE |

o  When operating an already closed ConnlD, report error 613 (Duplicate connection closure).

CIPClose

EM ENO
EMN_R_Close1=TRUE EM_R Done—Done_Close1=FALSE |

ConnlD_Closel1=1 ConnlD Busy—Busy_Close1=FALSE
Errar Error_Close1=TRUE
Errarld—Errorld_Close1=6G13

5. Message Transmission

When the function block's EN_R is FALSE, input the ConnlD, then set EN_R to TRUE—the rising edge
triggers a close request.

Output parameter states:

o During execution: Done = FALSE, Busy = TRUE, Error = FALSE, Errorld = 0.
o Upon completion: Done = TRUE, Busy = FALSE, Error = FALSE, Errorid = 0.
o On error: Done = FALSE, Busy = FALSE, Error = TRUE, Errorld = Non-zero.

8.2.8 CIPUCMMSend (Send CIP UCMM Explicit
Message)
8.2.8.1 Version

B AutoThink software version: V3.2.3 SP3 and above.

B Controller firmware version is as follows:

Controller Model|[Firmware Version

LX-CU430 LX-CU430_V1.2.0 and above.
LX-CU433 LX-CU433_V1.1.0 and above.
LX-CU500 LX-CU500_V1.4.0 and above.
LX-CU501 LX-CU501_V1.2.0 and above.
LX-CU510 LX-CU510_V1.1.0 and above.
LX-CU511 LX-CU511_V1.1.0 and above.

8.2.8.2 Function

The CIPUCMMSend function block is used for connectionless, acyclic communication between the LX
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controller acting as an EtherNet/IP Scanner and an EtherNet/IP Adaptor. This function block can send
connectionless explicit messages to a specified EtherNet/IP Adaptor.

8.2.8.3

CIPUCMMSend

1EN ENO

1EN R Done—

~IPaddr1 Busy—

-IPaddr2 Error—

~IPaddr3 ErrorlD—

~IPaddr4 ResponseSize—

1ReqgPath

—“ServiceCode

1pServiceData

—“Servicesize

pResponseData

ResponseBuffLen

1TimeOut

CIPUCMMSend function block

Precautions

The slave's response data is stored in a user-specified buffer. If the response data exceeds the buffer
size, it will be truncated.

If the rising edge enable is cancelled while waiting for the execution result before completion, the
execution will be aborted.

The maximum number of instances that can be configured to execute simultaneously does not exceed 32.

In AutoThink, add the EtherNet/IP Scanner protocol under the network port that needs to communicate
with the slave station.

8.2.8.4 Parameters

Parameter Declaration|Data Type Description 3::::" Retain
EN_R INPUT BOOL Function block enable, rising edge trigger FALSE |FALSE
IPaddr1 INPUT BYTE Remote IP address octet 1 0 FALSE
IPaddr2 INPUT BYTE Remote IP address octet 2 0 FALSE
IPaddr3 INPUT BYTE Remote IP address octet 3 0 FALSE
IPaddr4 INPUT BYTE Remote IP address octet 4 0 FALSE

Request Path:

ReqPath INPUT EIP_REQPATH ClassID, InstancelD, AttributelD. - FALSE
ServiceCode INPUT BYTE Service code 0 FALSE

441




r%«frle%

pServiceData

INPUT

POINTER TO
BYTE

Address of service data (send data);

If this is just a read operation, the content of the
service data address will be ignored and not sent to
the slave station.

FALSE

ServiceSize

INPUT

UINT

Length of service data (send data), maximum 500
bytes.

FALSE

pResponseData

INPUT

POINTER TO
BYTE

Address of response data;
Address of the buffer to store the data returned from
the slave station.

FALSE

ResponseBuffLen

INPUT

UINT

Length of the response data buffer;

If the length of data returned from the slave station
exceeds the buffer length, the data will be truncated
and an error will be reported.

FALSE|

TimeOut

INPUT

UINT

Timeout time
Unit: 0.1s
Range: 1~65535

FALSE|

Done

OUTPUT

BOOL

Command completion status, FALSE indicates not
complete, TRUE indicates complete

FALSE

FALSE

Busy

OUTPUT

BOOL

Command processing status, FALSE indicates idle,
TRUE indicates processing

FALSE

FALSE|

Error

OUTPUT

BOOL

Command error status, FALSE indicates no error,
TRUE indicates error

FALSE

FALSE

Errorld

OUTPUT

WORD

Error code:

0: No error

1: Communication connection error

2: Resources required for the object to execute the
requested service are unavailable

: Invalid parameter value

: Path segment error

: Path destination unknown

: Only part of the expected data was transmitted

: Message connection lost

: Requested service is not implemented or defined
in this object class/instance

9: Invalid attribute value

10: An attribute in the Get_Attribute_List or
Set_Attribute_List response has a non-zero status
11: Object is already in the mode/state requested by
the service

12: Object state conflict

13: The object instance requested to be created
already exists

14: Attribute cannot be set

15: Permission check failed

16: Device state conflict

256: Remote IP address error, cannot be 0.0.0.0 or
*.*.*.255 or multicast address
(224.0.0.255~239.255.255.255)

257: Service data (send data) address is invalid
258: Service data (send data) address length error
(must not exceed 500 bytes)

259: Response data address is invalid

260: Timeout time error (cannot be 0)

261: Exceeds maximum number of instances (32)
262: System error

263: UCMM not in use (EIP Scanner protocol not
configured)

264: Communication timeout

265: Response data exceeds the receive buffer size

o~NO O~ W

FALSE|

ResponseSize

OUTPUT

UINT

Response data length

FALSE|
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8.3 CANopen Functions(LX)

The LX-CMO007 module functions as a CANopen master module, capable of connecting to CANopen slave
devices and converting the CANopen protocol to the EtherCAT protocol. The LX-CM007 supports three
commands: LXCANopenReadDict, LXCANopenWriteDict, and LXCANopenNodeNMT. These commands
enable read/write operations on the object dictionary of CANopen slave devices and facilitate switching
the state of slave nodes.

8.3.1 LXCANopenReadDict(Read CANopen Slave EDS)

8.3.11 Version

B AutoThink Software Version: V3.2.3SP1 and above.

B The controller firmware version is as follows:

Controller Type|[Firmware Version

LX-CU430 LX-CU430_V1.1.0 and above.
LX-CU433 LX-CU433_V1.0.0 and above.
LX-CU500 LX-CU500_V1.3.0 and above.

LX-CU501 LX-CU501_V1.1.0 and above.

LX-CU510 LX-CU510_V1.0.0 and above.

LX-CU511 LX-CU511_V1.0.0 and above.
8.3.1.2 Function

Used to retrieve parameter values from the object dictionary of a CANopen slave node.

When EN_R is set to TRUE, the instruction is triggered on the rising edge. After execution is completed,
EN_R must be manually set to FALSE. If EN_R is set to FALSE during the instruction execution process,
the operation will be interrupted.

Simply setting EN_R to TRUE will trigger the instruction to execute once.

LXCANopenReadDict
—EM EMOR-
—EM_R Daone
—Slavell Busy—
—(MNodelD Error—
—{Index ErrarlDi—
—Sublndex ReadlLen

ReadData—

LXCANopenReadDict Functional Block
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8.3.1.3 Parameter

Parameter|Statement ?;;Z Description {;::La; ;::;;LE?;I
EN_R INPUT BOOL |Rising edge triggered FALSE |FALSE
SlavelD |INPUT WORD |EtherCAT address of the CANopen master 0 FALSE
NodelD  [INPUT BYTE CANopen slave nodes: 1~126 0 FALSE
Index INPUT WORD |CANopen slave parameter index: 0x1000~0x9FFF 0 FALSE
Subindex [INPUT BYTE CANopen slave parameter subindex 0 FALSE

Whether reading the CANopen slave node object
dictionary parameters is completed:

FALSE: Not completed FALSE  |FALSE
TRUE: Completed

Done OUTPUT |BOOL

Operation status of reading CANopen slave node
object dictionary parameters:

FALSE: Not started or already finished FALSE  [FALSE
TRUE: In progress

Busy OUTPUT |BOOL

Error Indicator:

Error OUTPUT (BOOL FALSE: No error FALSE |FALSE
TRUE: Error detected
ErrorlD OUTPUT |[DWORD |Error codes 0 FALSE

Size of the read object dictionary parameter:
1: The read object dictionary parameter size is 1 byte

Readlen \OUTPUT \WORD 2: The read object dictionary parameter size is 2 bytes 0 FALSE

4: The read object dictionary parameter size is 4 bytes
ReadData [OUTPUT [DWORD |Value of the read object dictionary parameter 0 FALSE
8.3.2 LXCANopenWriteDict(Write CANopen Slave EDS)

8.3.2.1 Version

B AutoThink Software Version: V3.2.3SP1 and above.

B The controller firmware version is as follows:

Controller Type[Firmware Version

LX-CU430 LX-CU430_V1.1.0 and above.
LX-CU433 LX-CU433_V1.0.0 and above.

LX-CU500 LX-CU500_V1.3.0 and above.
LX-CU501 LX-CU501_V1.1.0 and above.
LX-CU510 LX-CU510_V1.0.0 and above.
LX-CU511 LX-CU511_V1.0.0 and above.
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8.3.2.2 Function

Used to write values to the object dictionary of a CANopen slave node.

When EN_R is set to TRUE, the instruction is triggered on the rising edge. After execution is completed,
EN_R must be manually set to FALSE. If EN_R is set to FALSE during the instruction execution process,
the operation will be interrupted.

Simply setting EN_R to TRUE will trigger the instruction to execute once.

LXCANopenWriteDict
—EN ENO—
—EN_R Done—
—SlavelD Busy—
—MNodelD Error—
—Index ErrorD—
—Sublndex
—Datalen
—WriteData

LXCANopenWriteDict Functional Block

8.3.2.3 Parameter

Parameter|Statement ?;;Z Description U\;:Lael ;::;;LE?;I
EN_R INPUT BOOL [Rising edge triggered FALSE |FALSE
SlavelD [INPUT WORD |EtherCAT address of the CANopen master 0 FALSE
NodelD  [INPUT BYTE CANopen slave nodes: 1~126 0 FALSE
Index INPUT WORD |CANopen slave parameter index: 0x1000~0x9FFF 0 FALSE
Subindex |INPUT BYTE CANopen slave parameter subindex 0 FALSE

Size of the write object dictionary parameter:
DataLen |INPUT \WORD 1: The read object dictionary parameter size is 1 byte 0 FALSE

2: The read object dictionary parameter size is 2 bytes
4: The read object dictionary parameter size is 4 bytes

WriteData |INPUT DWORD (Value of the write object dictionary parameter 0 FALSE

\Whether updating the object dictionary parameters of
the CANopen slave node is completed:

FALSE: Not completed

TRUE: Completed

Done OUTPUT |BOOL FALSE |FALSE

Status of updating the object dictionary parameters of
the CANopen slave node:

FALSE: Not started or has ended

TRUE: In progress

Busy OUTPUT |BOOL FALSE |FALSE

Error flag:

Error OUTPUT [BOOL FALSE: No error FALSE |FALSE
TRUE: Error present

ErrorlD OUTPUT |DWORD |Error codes 0 FALSE
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8.3.3 LXCANopenNodeNMT(Send NMT command
specifier)
8.3.3.1 Version

B AutoThink Software Version: V3.2.3SP1 and above.

B The controller firmware version is as follows:

Controller Type[Firmware Version

LX-CU430 LX-CU430_V1.1.0 and above.
LX-CU433 LX-CU433_V1.0.0 and above.

LX-CU500 LX-CU500_V1.3.0 and above.

LX-CU501 LX-CU501_V1.1.0 and above.

LX-CU510 LX-CU510_V1.0.0 and above.

LX-CU511 LX-CU511_V1.0.0 and above.
8.3.3.2 Function

Sends an NMT command to a CANopen slave node to switch its state.

When EN_R is set to TRUE, the instruction is triggered on the rising edge. After execution is completed,
EN_R must be manually set to FALSE. If EN_R is set to FALSE during the instruction execution, the
operation will be interrupted.

Simply setting EN_R to TRUE will trigger the instruction to execute once.

Completion of the NMT command transmission only indicates that the CANopen master has sent the NMT
command to the specified slave node. It does not guarantee that the slave has successfully executed the
command. The execution status can be verified through error codes and the connection state in the slave
diagnostic information.

LXCANopenNodeNMT
—EN ENOH
—-EN_R Done—
—SlavelD Busy—
—NodelD Error—
—Command ErrorlD—

LXCANopenNodeNMT Functional Block
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8.3.3.3 Parameter
Data o Initial Power Fail
Parameter|Statement Type Description Value Safeguard
EN_R INPUT BOOL Rising edge triggered FALSE FALSE
SlavelD [INPUT WORD  [EtherCAT address of the CANopen master 0 FALSE
NodelD  [INPUT BYTE CANopen slave nodes: 1~126 0 FALSE
NMT command word settings:
0x01: Start remote node
Command [NPUT  [pwoRD [0X02: Stop remote node 0 FALSE
0x80: Enter pre-operational state
0x81: Application reset
0x82: Communication reset
Whether the command has been sent
completely:
Done OUTPUT |BOOL FALSE: Not completed FALSE FALSE
TRUE: Completed
Command send status:
Busy OUTPUT |BOOL FALSE: Not started or has ended FALSE FALSE
TRUE: In progress
Error flag:
Error OUTPUT |BOOL FALSE: No error FALSE FALSE
TRUE: Error present
ErrorlD OUTPUT |DWORD |Error codes 0 FALSE
8.4 DeviceNet Functions
8.4.1 DeviceNet_Atrribute_WriteRead (Write Read

DeviceNet Slave Atrribute)

8.4.1.1

Version

B AutoThink Software Version: V3.2.3 and above.

B The controller firmware version is as follows:

Controller Type[Firmware Version

LX-CU430 LX-CU430_V1.1.0 and above.
LX-CU433 LX-CU433_V1.0.0 and above.
LX-CU500 LX-CU500_V1.3.0 and above.
LX-CU501 LX-CU501_V1.1.0 and above.
LX-CU510 LX-CU510_V1.0.0 and above.
LX-CU511 LX-CU511_V1.0.0 and above.
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8.4.1.2 Function

Use the DeviceNet_Attribute WriteRead function block to set and read the attribute values of DeviceNet

slave stations.

DeviceMet_Atrribute_WriteRead
—EMN_R Cone—
—EtherCATHaodelD Busy—
—DMSalveMacld Errar—
—SeniceCode ErroriDi—
—ClassID AckSizeOfDatal—
—InstiD
—AttributelD
—TimeOut
—SeniceSizeOfData
—pucData

DeviceNet_Atrribute_WriteRead Functional Block

8.4.1.3 Parameter
o Initial |Power Fail

Parameter StatemenllData Type |Description Value [Safeguard

EN_R Input BOOL Enable FALSE [FALSE

EtherCATNodelD [Input UDINT The EtherCAT slave address for the DeviceNet 0 FALSE
master

DNSalveMacID Input BYTE Device Netslave MAC ID (0-63) 0 FALSE
Service Code:

ServiceCode Input BOOL 0: Set a single attribute value (0x10) FALSE [FALSE
1: Read a single attribute value (OxOE)

ClassID Input \WORD Selg(sj? ID (the DeviceNet slave class ID to be set or 0 FALSE

InstiD Input \WORD Instance ID (the DeviceNet slave instance ID to be 0 FALSE
set or read)

AttributelD Input BYTE Attribute (0-255) 0 FALSE
Timeout for reading or setting attributes: The timeout

' period for waiting for a response after sending data.

TimeOut Input \WORD It is recommended to set this to 500ms (for service FALSE
data lengths less than 4).

ServiceSizeOfData|lnput BYTE Service data length (0-230) 0 FALSE
When setting an attribute value: The attribute value
to be set.

POINTER |When reading an attribute value: The attribute value

pucData Input TO BYTE |that has been read (if the same data buffer is used 0 FALSE
for both setting and reading, the values in the buffer
should be cleared before reading).

Done Output BOOL Set the flag after receiving a correct response from FALSE |FALSE
the DeviceNet slave.

Busy Output BOOL Eptgr the Busy state |f no response is received FALSE IFALSE
within the timeout period.

Error Output BOOL Setting/Getting the attribute value failed. FALSE [FALSE
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Error Codes:

: Setting/Reading attribute value succeeded.

: Invalid DeviceNet slave MAC ID setting.

: Invalid service data length setting.

: EtherCAT read/write parameter failed.

: Failed to copy the attribute data for reading.

: Explicit message sending failed although the
set/read attribute function block did not time out.

AaADwWN-20

ErrorlD Output \WORD 6: The connection between the master and the slave 0 FALSE
is in an abnormal state (not in IO communication
mode).
7: Explicit message timed out although the set/read
attribute function block did not time out.
8: The DeviceNet slave does not support
setting/reading this class/instance/attribute value.
9: The set/read attribute function block timed out.
AckSizeOfData Output BYTE Response data length. 0 FALSE
8414 Example
1. Variable Definition
No. Variable Name | Address Variable Description Variable Type | Initial Value Power Fail Safeguard | NetWork Public Enable constant
o0 ucData ARRAY(0..254] OF BYTE ﬂ FALSE j Not Public ﬂ |—
0002 pucData POINTER TO BYTE j 0 FALSE j Not Public j |—
0003 DeviceNet_Atrribute_WriteRead1 DEVICENET_ATRRIBUTE_WRITEREAD ﬂ FALSE d Not Public ﬂ |—
0004 ucEN_R BOOL ﬂ FALSE j FALSE j Not Public ﬂ |—
0005 uchodelD UDINT j o FALSE j Not Public j r
0008 ucDNSalveMackd BYTE ﬂ 0 FALSE j Not Public ﬂ |—
o00o7 bServiceCode BOOL j FALSE ﬂ FALSE j Not Public j |—
o002 usClassiD WORD ﬂ 0 FALSE d Not Public ﬂ |—
0009 usinstiD WORD ﬂ I} FALSE j Not Public ﬂ |—
oo ucAttributelDl BYTE j o FALSE j Not Public j r
oo usTimeOut WORD j 0 FALSE j Not Public ﬂ |—
0012 ucWriteSize BYTE j I} FALSE j Mot Public j |—
0013 bDone BoOL ﬂ FALSE ﬂ FALSE d Not Public ﬂ |—
o014 bBusy BOOL ﬂ FALSE ﬂ FALSE j Not Public j |—
0015 bError1 BOOL j FALSE j FALSE j Not Public j r
0018 usErrorid WORD j I} FALSE j Not Public ﬂ |—
oy ucReadSize BYTE j o FALSE j Mot Public j |—

2. LD Configuration Example
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0001
ADR
EM ENO
ucData M DUT[—{pucData
noon2
DeviceMet_Atrribute_WriteRead1
UcEM R DeviceMet_Atrribute_WriteRead bDone
| | EN_R Daone ()
[ucModelD|—EtherCATNodelD Busy—{ bBusy
[ucDNSalveMacld—{DNSalveMacld Error—{bError
[bSenviceCode|—SeniceCode ErroriD—{usErrorld
ClassID AckSizeOfDatal—{ucReadSize
[usInstD}—InstiD
[ucAttributelD | —AttributelD
[usTimeOutl—TimeOut
SeniceSizeOfData
pucDataI—pucData

3. ST Configuration Example

pucData := ADR(ucData);

DeviceNet_Atrribute_WriteRead1(
EN R :=ucEN_R,
EtherCATNodelD := ucNodelD,
DNSalveMacld := ucDNSalveMacld,
ServiceCode := bServiceCode,
ClassID := usClassID,
InstID := uslInstID,
AttributelD := ucAttributelD,
TimeOut := usTimeOut,
ServiceSizeOfData := ucWriteSize,
pucData := pucData,
Done=>bDone,
Busy=>bBusy,
Error=>bError1,
ErrorID=>usErrorld,
AckSizeOfData=>ucReadSize);

4. Through the LD program example, setting and reading attribute values of a deviceNet slave device.
The operation steps are as follows:

B Setting Attribute Values of a DeviceNet Slave Device

(a) Double-click the ucData index column to set the attribute values of the DeviceNet slave device.
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No. I Variable Name Address Variable Description Variable Type Initial Value Power Fail Safeguard MNetWork Public | Enable constant
0001 ARRAY[D.254] OF BYTE ublic
oooz pucData POINTER TO BYTE ;I o FALSE ;I Mot Public ;I I_
# x| . | I el
B! Main.ucData
No. Variable Name | Address ‘ Variable Description Variable Type | Initial Value | Power Fail Safeguard | NetWork Public  Enable constant
;' oot ucData[0] BYTE 51 FALSE Mot Public l_
] 0002 |ucData[1] BYTE 68 FALSE Mot Public =
; o003 ucData[2] BYTE o FALSE Not Public I_
|_M ooos ucData[3] BYTE o FALSE Not Public I_

(b)

Enable EN_R after downloading the monitoring program. The figure below shows that the
attribute values have been set successfully.

0001
ADR
EN ENOD
ucData N OUT—{pucData=312479832 |
0002
DeviceMet_Atrribute_WriteRead
DeviceMet_Atrribute_WriteRead
uiModelD=1003 I—EtherCATNodelD Busy—bBusy=FALSE
[ucDNSlaveMacld=14 |DNSalveMacld Error—bErmror1=FALSE
[pSeniceCode=FALSE |—SeniceCode ErroriD— usErrorid=0
usClassiD=51 }—ClassID AckSizeOfData— ucReadSize=0
usinstiD=1  InstiD
ucAttributelD=5 |—{AttributelD
[usTimeout=500 | —TimeOut
[ucWiiteSize=2 | SenviceSizeOfData
pucData=312479832 |—pucData
B Reading Attribute Values of a DeviceNet Slave Device

(@)

Set the value of ucWriteSize to 0, set bServiceCode to TRUE, and clear the data in ucData.

(b)

No. Wariable Name Address Variable Description Wariable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
001 ARRAY[0..254] OF BYTE Not Public
nooz pucData POINTER TO BYTE 1543801216 FALSE Mot Public I_
DeviceNet_Atrribute_WriteRead1 DEVICENET_ATRRIBUTE_WRTEREAD FALSE Not Public I_
B! Main.ucData
E Mo. Variable Name Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
(9% 0001 |ucData[o] BYTE 0 FALSE Not Public =
(%Y 000z |ucData[1] BYTE 0 FALSE Not Public =
" 0003 |ucDataf2) BYTE 0 FALSE Not Public =
F 0004  |ucData[3] BYTE 0 FALSE Not Public =

Re-enable EN_R to successfully read the attribute values, as shown in the figure below.
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0oo1
ADR
EM EMO
ucData M OUT—{pucData=312479332 |
ooz
DeviceMet_Atrribute_WriteRead
DeviceMet_Atrribute_WriteRead hDone=TRUE
UiModelD=1003 I—EtherC.ATNodeID Busy—bBusy=FALSE
ucDNSlaveMacld=14 |—DMSalveMacld Error—bError1=FALSE
bSeniceCode=TRUE SeniceCode ErrorlD— usErrorld=0
usClasslD=51 ClassID AckSizeOfData— ucReadSize=2
usinstiD=1 InstiD
ucAtiributelD=5 AttributelD
usTimeout=500 TimeDut
ucWriteSize=0 I— SeniceSizeOfData
[pucData=312479832 |pucData
(c) Set ucReadSize to 2, and the data in ucData contains the read attribute values.
No. Variable Name Address Variable Description Variable Type Online Value Power Fail Safeguard MNetWork Public | Enable constani
0001 ARRAYTD. 254] OF BYTE ZAE: Not Public
0002 |pucData POINTER TO BYTE 1543801216 FALSE Not Public [
0003 Dewi Atrribute WriteRead1 DEVICENET ATRRIBUTE WRIFREAD FAl SE Mot Public. ,_
e J B | Main.ucData
0005 u No. Variable Name Address Variable Description Variable Type Online Value Power Fail Safeguard MNetWork Public | Enable constant
0006  |u 0001 ucData[0] BYTE 51 FALSE Mot Public [
poo7 | 0002 |ucData[1] BYTE 68 FALSE Not Public N
nnns W 0003 ucData[2] BYTE o FALSE Not Public |—
|Mam &7 o004 ucData[3] BYTE 0 FALSE Mot Public [

8.4.2 DeviceNet_Diaginfo_Read (Read DeviceNet Slave
Diag Info)

8.4.2.1 Version

B AutoThink Software Version: V3.2.3 and above.

B The controller firmware version is as follows:

Controller Type[Firmware Version

LX-CU430 LX-CU430_V1.1.0 and above.
LX-CU433 LX-CU433_V1.0.0 and above.
LX-CU500 LX-CU500_V1.3.0 and above.

LX-CU501 LX-CU501_V1.1.0 and above.

LX-CU510 LX-CU510_V1.0.0 and above.

LX-CU511 LX-CU511_V1.0.0 and above.
8.4.2.2 Function

Use the DeviceNet_Diaglinfo_Read function block to read the polling time, number of packets sent,
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number of packets received, and number of packets lost from the DeviceNet slave device.

—EM EMO—
—EtherCATMadelD ret—
—OMSalveMaclD MacState—

DeviceMet_Diaginfo_Read

PresentPollTime|—
MinimumPollTime—
MaximumPollTime[—

PollRequestCounter—

FPollRecvCounter—

FPollLossCounter—

DeviceNet_Diaglnfo_Read Functional Block

8.4.2.3 Parameter
Data o Initial Power Fail
Parameter Statement Type Description Value Safeguard
EtherCATNodelD |input  |UDINT |[The EtherCAT slave address for the 0 FALSE
DeviceNet master
DNSlaveMacID Input BYTE DeviceNet slave MacID 0 FALSE
Return Values:
0: Read successful
ret Output UDINT 1: Slave MaclD is greater than 63 0 FALSE
Others: See EtherCAT error codes
MacState Output BYTE Slave Status 0 FALSE
PresentPollTime Output UINT Current Polling Time of Slave (ms) 0 FALSE
MinimumPollTime |Output UINT Minimum Polling Time of Slave (ms) 0 FALSE
MaximumPollTime |Output UINT Maximum Polling Time of Slave (ms) 0 FALSE
PollRequestCounter|Output UDINT |Number of Slave Polling Requests 0 FALSE
PollIRecvCounter  |Output UDINT  |Number of Slave Polling Responses 0 FALSE
PollLossCounter  |Output UDINT |Number of Slave Polling Packet Losses 0 FALSE
8.4.24 Example

1. Variable Defin

ition
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No. Wariable Name Address Variable Description Variable Type | Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
000 DeviceNet_Diaginfo_Read1 DEVICENET_DIAGINFO_READ j FALSE j Not Public j |—
o002 start BOOL j FALSE j FALSE j Not Public j |—
0003 nodeid UDINT j o FALSE j Not Public j r
0004 macid BYTE j [t} FALSE j Not Public j ,_
0005 ret UDINT ﬂ 0 FALSE ﬂ Not Public ﬂ [
0006 MacState BYTE j o FALSE j Not Public j |—
o007 PresentPollTime UINT j o FALSE j Not Public j |—
o002 MinimumPolTime UINT j [t} FALSE j Not Public j ,_
ooos MaximumPolTime UINT ﬂ 0 FALSE ﬂ Not Public ﬂ [
o010 PolRequestCounter UDINT j o FALSE j Not Public j |—
o011 PolRecvCounter UDINT j o FALSE j Not Public j |—
0012 PollLossCounter UDINT j [t} FALSE j Not Public j ’_

2. LD Configuration Example

0001 ) )
DeviceNet Diaglnfo_Read1
start DeviceNet_Diaglinfo_Read
I | EN ENO
nodeid —EtherCATNodelD rett— ret
macid —DNSalveMaclD Mac State—Mac State

PresentPollTime—PresentPollTime

MinimumPolMme—MinimumPolTime|
MaximumPolTime—MaximumPaollTime|
PollRequestCounter—PollRequestCounter|

PollRecvCounter—PollRecvCounter
PollLossCounter—PollLossCounter

3. ST Configuration Example
DeviceNet_DiagInfo_Read1(

EtherCATNodelD := nodeid,
DNSalveMaclID := macid,
ret=>ret,
MacState=>MacState,
PresentPollTime=>PresentPollTime,
MinimumPollTime=>MinimumPollTime,
MaximumPollTime=>MaximumPollTime,
PollIRequestCounter=>PollIRequestCounter,
PollIRecvCounter=>PollIRecvCounter,
PollLossCounter=>PollLossCounter);

4. After enabling, the function block will read the polling time, number of packets sent, number of packets
received, and number of packet losses for the DeviceNet slave. When the slave polling cycle time is
100ms, the information read by DeviceNet_Diaglnfo_Read is as follows.
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0005

DeviceMet_Diaglnfo_Read1

I
nodeid=1005

DeviceMet_Diaginfo_Read

EM ENO
EtherCATMaodelD ret
DMSalveMacld MacState

PresentPollTime
MinimumPollTime
MaximumPollTime
PollRequestCounter,
PollRecvCounter,

— ret=0

— MacState=0
PresentPollTime=99 |
MinimumPollTime=99 |
MaximumPaollTime=100 |
RequestCounter=16796 |
RecviCounter=16796 |

PollLossCounter

LossCounter=0 |

8.5

8.5.1

Channel

8.5.1.1

B AutoThink Software Version:

Version

PROFINET Functions

Diag Info)

V3.2.3 and above.

The controller firmware version is as follows:

PN_Get_Channel_Diag (Read PROFINET Slave

8.5.1.2

Controller Type

Firmware Version

LX-CU430

LX-CU430_V1.1.0 and above.

LX-CU433

LX-CU433_V1.0.0 and above.

LX-CU500

LX-CU500_V1.3.0 and above.

LX-CU501

LX-CU501_V1.1.0 and above.

LX-CU510

LX-CU510_V1.0.0 and above.

LX-CU511

LX-CU511_V1.0.0 and above.

Function

Read the PROFINET slave channel diagnostic values.
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Pr_Get_Channel_Diag

—{EM EMO
—EM_R Danep—
—EtherCATModelD DiagType—
—DevicelD Slothumpe—
—TimeQut Subslothump—

ChannelMump—

ChanelErrorType—
ExChannelErrorType—
Error—

ErrorD—

PN_Get_Channel_Diag Functional Block

8.5.1.3 Parameter
Data o Initial  |Power Fail
Parameter Statement.l.ype Description Value |Safeguard
EN_R Input BOOL [Rising edge enable FALSE |[FALSE
EtherCATNodelD Input UDINT EtherCAT slave address where the LX-CM022 0 FALSE
module is located
DevicelD Input WORD |PN slave device number 0 FALSE
TimeOut Input \WORD Timeout for waiting for a response (unit: ms), 0 FALSE
recommended to set to 100ms
FALSE: The channel is either fault-free or faulty,
Done Output BOOL [but the channel diagnosis acquisition has failed |[FALSE |FALSE
TRUE: Channel diagnostic acquisition succeeded
Diagnostic type
. 0: No fault has occurred in the slave channel
DiagType Output WORD 1: Channel diagnosis 0 FALSE
2: Extended channel diagnosis
SlotNum Output \WORD gle?/tigeumber of the faulty PROFINET slave 0 FALSE
SubSlotNum Output \WORD gg\tl)i-cselot number of the faulty PROFINET slave 0 FALSE
ChannelNum Output \WORD gg\zzgel number of the faulty PROFINET slave 0 FALSE
ChannelErrorType [Output WORD |Channel error type 0 FALSE
ExChannelErrorType[Output WORD |Channel extended error type 0 FALSE
FALSE: Channel diagnostic acquisition
succeeded
Error Output BOOL TRUE: The channel is either fault-free or faulty, FALSE |FALSE
but the channel diagnosis acquisition has failed
Error code
0: No error
1: The PROFINET slave channel diagnosis was
successfully read
ErrorlD Output BYTE |[2: EtherCAT write failed 0 FALSE

3: EtherCAT read failed

4: DevicelD is not within the range of 1~2047
5: No channel fault has occurred in the slave
6: Timeout

456




r%«frle%

8.5.2 PN_Get_Warning_Diag (Read PROFINET Slave

Warning Diag Info)

8.5.2.1 Version

B AutoThink Software Version: V3.2.3 and above.

B The controller firmware version is as follows:

Controller Type[Firmware Version

LX-CU430 LX-CU430_V1.1.0 and above.
LX-CU433 LX-CU433_V1.0.0 and above.
LX-CU500 LX-CU500_V1.3.0 and above.
LX-CU501 LX-CU501_V1.1.0 and above.
LX-CU510 LX-CU510_V1.0.0 and above.
LX-CU511 LX-CU511_V1.0.0 and above.

8.5.2.2 Function

Read the PROFINET slave warning diagnostic values.

PH_Get_Warning_Diag
—{EM EMO—
—EM_R Dane—
—TimeOut Error—
—EtherCATMadelD ErrarlDi—
—{DeviceMum
—puchata

PN_Get_Warning_Diag Functional Block

8.5.2.3 Parameter
et Initial Power Fail
Parameter Statement|Data Type Description Value Safeguard
EN_R Input BOOL Rising edge enable FALSE |FALSE
TimeOut Input \WORD Timeout for waiting for a response (unit: ms), 0 FALSE
recommended to set to 100ms
EtherCAT slave address where the LX-
EtherCATNodelD|Input UDINT CM022 module is located 0 FALSE
DeviceNum Input WORD Number of configured PN slaves 0 FALSE
pucData Input gs.ll.’\éTER TO Warning diagnostic data 0 FALSE
FALSE: Warning diagnostic acquisition failed
Done Output BOOL TRUE: Warning diagnostic acquisition FALSE |FALSE
succeeded
Error Output BOOL FALSE: Warning diagnostic acquisition FALSE [FALSE
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PN_Get_Warning_Diag1(

EN_R:=Var_EN,
TimeOut := Var_TimeOut,

EtherCATNodelD := Var_ECAT_NodelD,

DeviceNum := Var_DeviceNum,

pucData := pucData,
Done=>Var_Done,
Error=>Var_Error,

ErrorID=>Var_ErrorID);
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succeeded

TRUE: Warning diagnostic acquisition failed

Error code

0: No error

1: DeviceNum is greater than 25
ErrorlD Output BYTE 2: EtherCAT write failed 0 FALSE

3: EtherCAT read failed

4: Data copy failed

6: Timeout
8.5.24 Example
1. Variable Definition

No. Variable Name | Address Variable Description Variable Type | Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 PN_Get_Warning_Diag1 PN_GET_WARNING_DIAG ﬂ FALSE ﬂ Not Public ﬂ [
oooz2 ar_EN BOOL ﬂ FALSE ﬂ FALSE ﬂ Not Public ﬂ |—
0003 Var_Time0Out WORD ﬂ o FALSE ﬂ Not Public ﬂ |—
ooo4 ar_ECAT_NodelD UDINT ﬂ o FALSE ﬂ Not Public ﬂ |—
0005 Var_DeviceNum WORD ﬂ o FALSE ﬂ Not Public ﬂ |—
ooos pucData POINTER TO BOOL ﬂ o FALSE ﬂ Not Public ﬂ |—
ooo7 Var_Done BOOL ﬂ FALSE ﬂ FALSE ﬂ Not Public ﬂ |—
ooog “ar_Error BOOL ﬂ FALSE ﬂ FALSE ﬂ Not Public ﬂ
ooog |Var_Err0rID BYTE ﬂ o FALSE ﬂ Not Public ﬂ |—
2. LD Configuration Example
0001
PH_Get_Warning_Diag1
Pr_Get_Warning_Diag
EM EMO
EN_R Done—{Var_Done
‘-Iar_TimeGutI—TimeUut Error—{Var_Errar
“ar_ECAT_ModelD EtherCATModelD ErroriD—Var_ErrorlD
DeviceNum
pucData |— pucData

3. ST Configuration Example
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4. Use the LD program to read the PROFINET slave alarm diagnostic errors. As shown in the figure below,
a timeout error occurred when reading the channel diagnostic information of the PROFINET slave.

PN_Get Warning_Diag1
PMN_Get Warning_Diag

EN ENO
| Var_EN=TRUE g2\l Bl Var_Done=TRUE |
\ar TimeOut=100 F—TimeOut Error—{Var_Error=FALSE
[Var ECAT NodelD=1001 FEtherCATNodelD ErrorlD—Var ErrorlD=6 |

[Var_DeviiceNum=1 —DeviceNum
[pucData=1068433440 —pucData

8.5.3 PN_Get_Mismatch_Diag (Read PROFINET Slave

Mismatch Diag Info)

8.5.3.1 Version

B AutoThink Software Version: V3.2.3 and above.

B The controller firmware version is as follows:

Controller Type[Firmware Version

LX-CU430 LX-CU430_V1.1.0 and above.
LX-CU433 LX-CU433_V1.0.0 and above.
LX-CU500 LX-CU500_V1.3.0 and above.
LX-CU501 LX-CU501_V1.1.0 and above.
LX-CU510 LX-CU510_V1.0.0 and above.
LX-CU511 LX-CU511_V1.0.0 and above.

8.5.3.2 Function

Read the PROFINET slave slot mismatch diagnostic values.

PM_Get_Mismatch_Diag
—EM EMNO—
—EMN_R Done—
—{EtherCATModelD BlockCnt—
—DevicelD Error—
—(TimeOut ErroriDi—
—puchata

PN_Get_Mismatch_Diag Functional Block
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8.5.3.3 Parameter
o Initial [Power Fail
Parameter Statement|Data Type |Description Value |Safeguard
EN_R Input BOOL Rising edge enable FALSE |FALSE
EtherCATNodelD|Input UDINT EtherCAT slave address where the LX-CM022 0 FALSE
module is located
DevicelD Input WORD PN slave device number 0 FALSE
TimeOut Input \WORD Timeout for waiting for a response (unit: ms), 0 FALSE
recommended to set to 100ms
pucData Input ?8'5;—55 Module mismatch diagnostic data 0 FALSE
FALSE: No slot mismatch fault in the slave, or a
slot mismatch fault exists but the fault diagnosis
Done Output BOOL acquisition has failed FALSE |FALSE
TRUE: Slot mismatch fault in the slave diagnostic
acquisition succeeded
BlockCnt Output WORD Number of mismatched slots 0 FALSE
FALSE: Slot mismatch fault in the slave
diagnostic acquisition succeeded
Error Output BOOL TRUE: No slot mismatch fault in the slave, ora |FALSE |FALSE
slot mismatch fault exists but the fault diagnosis
acquisition has failed
Error code
0: No slot mismatch fault in the slave
1: The read device does not match the diagnostic
returned device number
2: EtherCAT write failed
ErrorlD Output  [BYTE 3: EtherCAT read failed 0 FALSE
4: Data copy failed
5: The slave has not undergone module
mismatch diagnostics
6: Timeout
7: BlockCnt exceeds 128 or BlockCnt is O
8: DevicelD is not within the range of 1~2047
8.5.3.4 Example
1. Variable Definition
No. Variable Name ‘ Address Variable Description Variable Type ‘ Initial Value | Power Fail Safeguard ‘ MNetWork Public | Enable constant
oo PN_Get_Mismatch_Diag1 PN_GET_MISMATCH_DIAG ﬂ FALSE ﬂ Not Public ﬂ |—
o000z War_EN BOOL j FALSE j FALSE j Not Public j |—
0003 War_ECAT_NodelD UDINT ﬂ 0 FALSE ﬂ Not Public ﬂ ’_
o004 Var_DevicelD WORD j 0 FALSE j Mot Public ﬂ |—
0005 War_TimeOut WORD ﬂ o FALSE ﬂ Not Public j ,_
o008 pucData POINTER TO BYTE j 0 FALSE j Not Public ﬂ |—
0007 War_Done BOOL j FALSE ﬂ FALSE j Not Public j r
ooos BlockCnt WORD j 0 FALSE j Not Public ﬂ |—
0009 War_Error BOOL j FALSE j FALSE j Not Public j r
0010 “ar_ErroriD BYTE ﬂ 0 FALSE ﬂ Not Public ﬂ

2. LD Configuration Example
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0001
Pr_Get_ Mismatch_Diagl
PH_Get_Mismatch_Diag
EM EMO
Yar_EM EM_R Dane—{Var_Dane
‘-Iar_ECAT_NndeIDI—EtherCATNndelD BlockCnt—BlockCnt
War_DevicelD DevicelD Error—Var_Errar
Yar_TimeOut—TimeOut ErroriD—{Var_ErrorlD
pucDataI— puchata
3. ST Configuration Example
PN_Get_Mismatch_Diag1(
EN_R:=Var_EN,
EtherCATNodelD := Var_ECAT_NodelD,
DevicelD := Var_DevicelD,
TimeOut := Var_TimeOut,
pucData := pucData,
Done=>Var_Done,
BlockCnt=>BlockCnt,
Error=>Var_Error,
ErrorlD=>Var_ErrorID);
4,

128, and the ErrorID is 7.

Use the LD program to read the PROFINET slave slot mismatch diagnostic errors. As shown in the
figure below, when reading the slot diagnostic information of the PROFINET slave, BlockCnt exceeds

PN Get Mismatch Diag1

PMN_Get_Mismatch_Diag
EN ENQ
Var EN=TRUE gg(s/lIY BLIE oy Var_Done=TRUE |
Var_ ECAT NodelD=1001 HEtherCATNodelD BlockCnt—BlockCni=200
[Var DeviicelD=1 DevicelD Error—{Var Error=FALSE |
[Var TimeOut=100 —TimeOut ErrorlD—{Var_ErrorlD=7 |
lpucData=1068433440 FpucData
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Chapter9  Appendix

9.1 EtherCAT error codes

Controller Read/Write Parameter Error Codes

Error
Error code o
code Error message description
(HEX) (DEC)
0xCOCD When the slave loses connection and EtherCAT-Read/EtherCAT-Write reads or writes, this
3234660384 . h .
0020 error code is returned when the slave is offline
8)8(;0650 3227844623(Invalid slave number
8)1((2:0650 3227844626|Invalid object index
8’;%0650 3227844627|Bus not in communication state
8)2((;’0650 3227844643|Slave does not support mailbox communication
8’2‘50650 3027844648|SDO protocol timeout
8)2(CE:0650 3227844654|Access to object not supported
8):;(2:0650 3227844658|0Object does not exist in PDO
8):;%0650 3227844664|Parameter data type mismatch, length too large
8?;80650 3227844665|Parameter data type mismatch, length too short
8):;30650 3227844667|Parameter value out of range
8):;%0650 3227844668|Parameter value exceeds upper limit
8):;%0650 3227844669|Parameter value below lwer limit
8):;%0650 3227844670|Maximum value lower than parameter lower limit
8220650 3227844676|Unknown error
g’g:FFFFF 4294967295|Internal error
EtherCAT diagnostic error codes
=Ll Error code
code Error message description
(HEX) (DEC)
0xC0650(322784461 [The software configuration topology is inconsistent with the physical connection of the slave
005 3 station
0xCOCD (323466040 |Check if the specified slave is consistent with the project configuration
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0034 4

0xCOCD (323466041 |[Check if the network cable of the substation is connected correctly, such as connecting the

0043 9

network cable that should be connected to IN to OUT

0xC02B
4242 2

322406048

The ENI configuration file of the master station exceeds the maximum capacity

0xC0640(322777907

001 3

Slave initialization command is unresponsive

OxCFFF (348959539 [The hot link identifier of the slave station is set incorrectly, with the lower 16 bits being the hot

0000 2

link identifier in the slave station EEPROM

OxCFFF (348966092

FFFA |2

The protocol is in auto-start mode, but the scan failed

OXCFFF
FFFB

348966092
3

No link on the network interface.

OXCFFF
FFFC

348966092
4

The hot link identifier for the slave station in the ENI file is O

OXCFFF
FFFD

348966092
5

Duplicate hot link identifiers in ENI files

OxCFFF
FFFE

348966092
6

The number of hot link groups from the ENI file exceeds 64

OxCFFF

348966092 [The watchdog

is triggered from the slave station, and the controller diagnosis is 13, indicating

FFFF 7 insufficient cycle during the download process

EtherCAT slave ALStatusCode error codes
:EFII'rEc;z)code Error code (DEC)(Error message description
0xCOD50001 3235184641 unknown error
0xC0D50002 3235184642 insufficient memory
0xCO0D50003 3235184643 Slave station startup error
0xC0OD50011 3235184657 Invalid slave state transition request
0xC0D50012 3235184658 Unknown state transition request
0xC0OD50013 3235184659 Bootstrap mode is not supported
0xCO0D50014 3235184660 Wireless firmware
0xC0OD50015 3235184661 Invalid email configuration in BOOT mode
0xCOD50016 3235184662 Invalid email configuration in PREOP mode
0xC0OD50017 3235184663 Invalid synchronization management configuration
0xC0OD50018 3235184664 Invalid input
0xC0OD50019 3235184665 Invalid output
0xCOD5001A 3235184666 Synchronization error
0xC0OD5001B 3235184667 Synchronization Manager Watchdog Trigger
0xCOD5001C 3235184668 Invalid synchronization manager type
0xC0OD5001D 3235184669 Invalid output configuration
0xCOD5001E 3235184670 Invalid input configuration
0xCOD5001F 3235184671 Invalid watchdog configuration
0xC0D50020 3235184672 The slave station requires a cold start
0xC0D50021 3235184673 The slave station requires INIT
0xC0D50022 3235184674 The slave station requires PREOP
0xC0D50023 3235184675 The slave station requires SAFEOP
0xC0D50024 3235184676 Invalid input mapping
0xC0D50025 3235184677 Invalid output mapping
0xC0D50026 3235184678 Inconsistent configuration
0xC0D50027 3235184679 Not supporting FreeRun
0xC0D50028 3235184680 SyncMode is not supported
0xC0D50029 3235184681 FreeRun mode requires 3 Buffer modes
0xC0D5002B 3235184683 Invalid output and input
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0xC0D5002D 3235184685 SYNC loss error

0xC0OD50030 3235184688 Invalid DC synchronization configuration

0xCOD50031 3235184689 Invalid DC Latch configuration

0xC0D50032 3235184690 PLL error

0xCO0D50033 3235184691 DC synchronous I/O error

0xC0D50034 3235184692 DC synchronization timeout error

0xCOD50035 3235184693 Invalid DC synchronization cycle time

0xC0OD50036 3235184694 DC SYNC 0 cycle time does not meet application layer requirements
0xCOD50037 3235184695 DC SYNC 1 cycle time does not meet application layer requirements
0xC0OD50041 3235184705 AOQE protocol specific error

0xC0D50042 3235184706 EOE protocol specific error

0xC0OD50043 3235184707 COE protocol specific error

0xC0D50044 3235184708 FOE protocol specific error

0xC0OD50045 3235184709 SOE protocol specific error

0xCOD5004F 3235184719 VOE protocol specific error

0xC0OD50050 3235184720 PDI does not have EEPROM access permission

0xC0OD50051 3235184721 EEPROM error

0xC0D50060 3235184736 Restart occurred at the slave station

0xCO0D50061 3235184737 Device identifier value update

0xCOD50070 3235184752 ;I;)hXnggBe)cted module (0xF030) list is inconsistent with the configured module
0xC0OD50080 3235184768 The voltage or temperature of the equipment is too low

0xC0D50081 3235184769 The voltage or temperature of the equipment is too high

9.2 CANopen error codes

Master Station Emergency Error Codes

Error Register[Emergency Error Code(Master Custom Error Code

0x0 0x0: Error reset 0

0x11 0x8130: Slave offline Slave's nodelD
Master Custom Error Codes

Error Code(Description

0x00 No error.

0x01 NodelD error.

0x02 Index error.

0x04 \Write object dictionary parameter length error.

0x05 NMT command word error.

0x06 EtherCAT bus read/write error.

0x1105 Obiject dictionary read/write operation - slave no response.

0x1106 CAN bus error passive state.

0x1107 Master information storage memory error.

0x1108 Master state Eerror.

0x1109 Master configuration data error.

0x110A Master initialization error.

0x110B Master object dictionary read/write error.
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0x110C Slave node does not exist.
0x110D Slave state error.
0x110E Slave configuration return error.
0x110F Slave PDO parameter error.
0x1110 Slave SDO read/write return error.
0x1111 Slave SDO read/write parameter error.
0x1112 CAN bus disconnected.
0x1113 CAN bus reconnection restored.
0x1114 CAN bus data transmission failed.
0x1115 CAN bus receive overflow.
0x1116 Slave device type mismatch error.
0x1117 Slave vendor code mismatch error.
0x1118 Slave product code mismatch error.
0x1119 Slave product version mismatch error.
0x111A Slave heartbeat exception.
0x111B The total number of RPDOs exceeds 256.
0x111C The total number of TPDOs exceeds 256.
0x111D The total number of SDOs exceeds 8192.
Ox111E The number of slave PDOs exceeds 64.
Ox111F The number of slave SDOs exceeds 1000.
SDO Error Codes
Error Code |Description
0x05030000[Toggle bit not alternated.
0x05040000|SDO protocol timed out.
0x05040001|Client/server command specifier not valid or unknown.
0x05040002|Invalid block size (block mode only).
0x05040003(Invalid sequence number (block mode only).
0x05040004|CRC error (block mode only).

0x05040005

Out of memory.

0x06010000

Unsupported access to an object.

0x06010001

Attempt to read a write only object.

0x06010002

Attempt to write a read only object.

0x06020000

Object does not exist in the object dictionary.

0x06040041

Object cannot be mapped to the PDO.

0x06040042

The number and length of the objects to be mapped would exceed PDO length.

0x06040043

General parameter incompatibility reason.

0x06040047

General internal incompatibility in the device.

0x06060000

Access failed due to an hardware error.

0x06070010

Data type does not match, length of service parameter does not match.

0x06070012

Data type does not match, length of service parameter too high.

0x06070013

Data type does not match, length of service parameter too low.

0x06090011

Sub-index does not exist.

0x06090030

\Value range of parameter exceeded (only for write access).

0x06090031

\Value of parameter written too high.

0x06090032

\Value of parameter written too low.

0x06090036

Maximum value is less than minimum value.

0x08000000

General error.

0x08000020

Data cannot be transferred or stored to the application.

0x08000021

Data cannot be transferred or stored to the application because of local control.

0x08000022

Data cannot be transferred or stored to the application because of the present device state.

0x08000023

Object dictionary dynamic generation fails or no object dictionary is present (e.g. object dictionary is
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|generated from file and generation fails because of an file error).

9.3

Serial Port Capture Error Codes

ErrorID|Description

0 No error

1 Invalid EtherCAT slave address input (1~65535)

2 Input EtherCAT address does not exist

3 Input EtherCAT address is not a serial port module

4 Invalid communication serial port number input (1, 2)

5 Input In Offset out of bounds

6 Input Out Offset out of bounds

7 \When serial port number is 1, input offset does not match the module's actual offset
8 \When serial port number is 1, output offset does not match the module's actual offset
9 Input cyclic data length is not 20/40/80

10 Invalid Modbus slave address input (1~247)

11 Invalid timeout input (must be an integer greater than 0)
20 Invalid function code input

21 Invalid number of slave registers input

40 Input pSendBuffer pointer error

41 Input send data length exceeds the 1000-byte limit

60 Input pRecvBuffer pointer error

61 Input prefix length exceeds receive length

62 Input prefix pointer is null

63 Input suffix pointer is null

64 Input receive length exceeds the 1000-byte limit

100 Communication timeout

120 Master send process error

121 Master receive process error

122 Received message CRC check error

123 Data length or register address in slave response does not match the request
124 Slave returned illegal instruction

125 Slave returned illegal data address

126 Slave returned illegal data value

127 Slave returned slave device failure

128 Slave returned other error diagnostic

140 Error during EtherCAT cyclic message reception

141 Received message CRC check error

142 Error sending data from controller (as slave) to master
160 Free port send process error

180 Error during data reply process after free port reception
181 Free port receive buffer full or prefix pointer mismatch
182 Received data length is zero, receive timeout

183 Receive mode not supported

184 Free port cyclic data reception error

200 Not a HollySys LX series serial port module
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201

Not a serial port module

202

Capture port not enabled

203

EtherCAT_Read failed. Check module status or confirm if input address is a configured slave

204

Capture via AT already enabled, function block capture is disabled

205

Capture function block stopped

206

Capture via AT has stopped the function block, waiting for AT to start capture

207

Capturing with new parameters

208

Capture function block called repeatedly

209

Capture function serial port parameter is empty

255

Maximum error code value
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