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Chapter 1 Foreword

1.1 Purpose

This document will introduce the use of basic instructions in the LX system, including function introduction,
instruction parameter description, configuration examples, etc. For instructions related to motion control, please
refer to the Instruction Manual - Motion. When using this manual, please use it in conjunction with the Software

Programming and Operation Manual to help users perform configuration more flexibly.

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.

1.5 Safety Precautions
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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, when using this product, please strictly abide by the safety

precautions on the product label and in the manual.

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

B Warnings on property loss: Without any warning triangle.

ADanger

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

AWaming

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

ACaution

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 Document Guide

2.1 Related Manuals

The types of manuals for this product are shown in the table below. Please select and read according to the

purpose of use.

Manual Name Purpose Content

Describes all hardware modules,
including:

Module function

Module Manual for LX Series Learn about the hardware modules .
Hardware interface

Programmable Logic Controllers of the LX system .
Wiring
Indicator

Technical parameters

Describe the communication
networks supported by the LX

Communication Manual for LX Series |Guide users to build the LX system, including:
Programmable Logic Controllers system communication network  |Introduction to communication
protocols

Function usage

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

Programming Manual for LX Series Learn about the use of FA- including:

Programmable Logic Controllers AutoThink programming software |Software interface introduction

Project creation
Programming

Online commissioning function

Describe the use of motion

Learn about the use of motion instructions, including:

Motion Instruction Manual for LX Series

. control instructions of the LX Instruction function
Programmable Logic Controllers
system Parameter
Example

Describe the use of PLCopen

instructions, including:
Learn about the use of PLCopen

PLCopen Instruction Manual for LX . . . Parameter
Series Programmable Logic Controllers motion control instructions of the ;
g g LX system Function
Example
Notes for Using
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Manual Name Purpose Content

See Synonyms at force

2.2 Usage Convention

The following symbols are used in this manual:

e 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, please visit

the official website of HollySys (https://cn.hollysys.com/other/download.html) to download the file.



https://cn.hollysys.com/other/download.html
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Chapter 3 Revision History

Version

Revision Date

Revision Content

V1.0.0

July 2023

Created

V1.1.0

October 2023

Added instructions:

CTUD (Up-down Counter); IEC_SFC; UDP_CONNECT_EXT?2 (Creating UDP
Communication (Supporting Multicast/Broadcast)); TaskSetWdtTimeout (Setting
Task Watchdog Timeout Period); EtherCAT SetAxisOperationMode (Setting Axis
Mode of Operation), EtherCAT _ SetAxisCtrWord (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

VI.1.1

December 202S3

Modified the data in parameter tables in sections 6.6.1.2 and 6.6.2.2

VI.1.2

January 2024

Added the description on full-text instructions, parameter table default value, and
power-failure protection

V1.2.0

October 2024

Added new instructions:

MB_CLIENT, MbSetComFrameEndDelay, TaskCycleGet,
sysGetDataAreaAddrByld, TCP_CONNECT2,UDP_CONNECT2

V1.3.0

January 2025

Update TP command and DataMemCmp command examples

V1.4.0

March 2025

Added new instructions:

DeviceNet Atrribute WriteRead (Set/Read DeviceNet slave attribute values)
DeviceNet DiagInfo Read (Read DeviceNet slave diagnostic information)
PN_Get _Channel Diag (Read PROFINET slave channel diagnostic values)
PN_Get Warning_Diag (Read PROFINET slave warning diagnostic values)
PN_Get Mismatch Diag (Read PROFINET slave slot mismatch diagnostic values)
S1ISetConfig (Set SL protocol server parameters)

SlGetDiag (Get SL protocol server diagnostic information)

New EtherCAT error codes added.
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Chapter 4 Overview of Instructions

4.1 List of Instructions

Instruction . . . .
. Instruction Name Function Description
Library
Implement the sum operation
ADD Add of two or more
variables/constants.
Implement subtraction
SUB Subtract between two variables or
constants.
Implement multiplication of
MUL Multiply two or more variables or
constants.
DIV Divide Divide variables or constants
MOD Take remainder Take r'emainder after division
of variables or constants.
SIZEOF Byte length Number of bytes required for
getting the data type.

. . Assign the absolute value of
Arlth@etlcal ABS Absolute value the input data to the output
Operation variable.

Find th t of th
SORT Square root ! ind the square root of the
input data.
Find the 1 ithm of the input
LOG Common logarithm o . © ogartiin oF The bt
data in base 10.
Find the natural 1 ithm of
LN Natural logarithm = ) © natutal fogarifim o
the input data.
Calculate by raising the input
EXP Exponent 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
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Instruction
. Instruction Name Function Description
Library
ASIN Arcsine Find the arcsine of the input
data.
ACOS Arc cosine Find the arc cosine of the input
data.
Find th t t of th
ATAN Arc tangent . 11 The ate fangent ot 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.
Determine the size of two
LT Smaller than
operands.
Determine the size of two
GE Greater Than or Equal to g W
Comparison operands.
operation Determine the size of two
LE Smaller than or equal to g W
operands.
Determine whether two
EQ Equal to
operands are equal.
NE Not equal to Determine whether two
operands are not equal.
Use the selector switch to
SEL Either-or select one of the two input data
as the output.
Select the maximum value
) MAX Take the maximum value |among the two input data as
Selection
. the output.
operation
Select the minimum value
MIN Take the minimum value |among the two input data as
the output.
MUX Multiple choice Use the control number to

select one of multiple input




yww

Instructi
IES ruction Instruction Name Function Description
Library
data as the output.
Determine whether the input
LIMIT Amplitude limiting data is between the minimum
and maximum values.
Shift ds to the left b
SHL Shift left (L operands fo The T By
bit.
Shift ds to the right b
SHR Shift right b'tl OPETancs to the Hent by
it.
Shift operation
Ring shift ds to the left
ROL Ring shift left mg,s 1t operands fo e fe
by bit.
Ring shift ds to the right
ROR Ring shift right 11 Sttt operands 1o te rig
by bit.
C rt a Bool data t t
BOOL_TO TYPE BOOL type conversion | oo D00l Gatd Lype o
- = another data type.
C rt the byte t to oth
BYTE TO TYPE BYTE type conversion | o' (he byte type to other
- = data types.
C rt a date t data t
DATE_TO TYPE DATE type conversion | oo caie pe data o
- - another data type.
. Convert the double integer
DINT TO_TYPE DINT type conversion
- - type to other data types.
C rt the date/time type dat
DT TO _TYPE DT type conversion onvert the datertime type data
- - to other data types.
DWORD TO TYPE DWOR]? type Convert the double word type
- = conversion to other data types.
Datat C rt the int dat
. yp.e INT TO _TYPE INT type conversion onvert the Integer data type
conversion - = to other data types.
C rt the 1 1 b
LREAL TO TYPE LREAL type conversion | o ong TEal Umber
- - to other data types.
rt th 1 t
REAL TO TYPE REAL type conversion | Cnert the real number to
- - other data types.
C rt the short int t
SINT TO TYPE SINT type conversion onvertfhe stort Iieger type
- - to other data types.
Convert variables of a
STRING _TO_TYPE STRING type conversion | STRING type to another data
type.
) Convert the time type data to
TIME TO TYPE TIME type conversion
- - other data types.
TOD TO TYPE TOD type conversion Convert the time type data to
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Instruction
Library

Instruction

Name

Function Description

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.

TRUNC

Floating number to
integer

Implement the trunc function.

Pointer

ADR

Getting address

Get the memory address of the
input variable.

VAL

Value

Get the data at the address
pointed by the pointer.

String

Left

String left

Specify a substring consisting
of the leftmost count
characters of the specified
string.

Right

String right

Specify a substring consisting
of the 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.

Insert

String insertion

Insert str2 into the pos
character of strl.

Mid

String middle

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

Replace

String replacement

Use str2 to replace len
characters starting from the
pos character in strl

Find

String search

Find the first character position
of str2 in strl.
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Instructi
I!s ruction Instruction Name Function Description
Library
Len String length Enter the length of the string
Falling edge detecti .
F TRIG ? g edge delection Detect falling edge
Edge trigger trigger
instruction Rising edge detection .
R _TRIG . Detect rising edge.
- trigger
RS Reset priority bistable Implement the reset priority
Bistable device RS trigger function.
instruction SR Setting priority bistable |Implement the setting priority
device RS trigger function.
Implement the function of
d ting th t val
CTD Count-down counter ecremen.mg © coutl Va, l%e
when the input CD has a rising
Counter edge.
instruction Implement the function of
CTU Count-up counter increasing the count Value- -
when the input CU has a rising
edge.
. . Set the output to a preset
TP Ordinary timer . .
period of time.
. Set the output to delay f¢
TON Power-on delay timer © . ol pu. oce tdy ora
specified period of time.
Timer instruction
Reset th tt t
TOF Off-delay timer es.e © O.utpu © & prese
period of time.
Hold power-on delay Accumulate the time value
TONR

timer

within the set time period.

IEC_SFC

SFCActionControlBlock

SFC action control block

This instruction realizes the
control of IEC steps in SFC.

Convert BCD code to an

BCD TO INT BCD code to integer . .
BCD conversion - integer value algorithm.
instruction C t an int lue t
INT_TO BCD Integer to BCD code onvert an fhieger vatue 1o
- = BCD code.
Take out the 7th to Oth bits of
UNPACK Bit split instruction the input and assign them to
the output.
Bit_byte ) )

- 0] t th fied Nth bit of
operation EXTRACT Bit extraction instruction |, utpu -e Spectiie o
. . input variable X.
instruction

Bit int f Combine BO~B7 into a BYTE
it integration
PACK & variable in order from bit 0 to

instruction

bit 7.

10
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Instructi
IES ruction Instruction Name Function Description
Library
Take the Nth bit specified by
PUTBIT Bit assignment command |the input value X as the
specified value B.
Perform differential ti
DERIVATIVE Differential eriorm GITierentla operations
on continuous input variables.
A imately solve th
INTEGRAL Integral AAPPIOXMAETY SOTVE The
integral of the input function.
Count the minimum,
. STATISTICS INT Integer statistics maximum, and average values
Mathematical

auxiliary function

of all INT type input variables.

STATISTICS REAL

Real statistics

Count the maximum,
minimum, and average values
of all REAL type input
variables.

Calculate the variance of all

VARIANCE Square deviation . i
input variables.
Controller Perform PID adjustment
) : PID PID controller )
instruction control on the input.
Output high-level and low-
BLINK Pulse signal generator  |level rectangular waves at
specified times.
Signal generator Typical periodic sienal Generate a signal specifying
. . ical periodic signa ) .
instruction GEN TPIAP £ the type, period, and amplitude
generator . .
of a periodic function.
Rand b
RAND Ancotn iumber Generate random numbers.
generator
Limit the rising and falling
RAMP_INT Integral speed limit speed of an integer input
function.
Limit the risi d falli
RAMP REAL Real speed limit H e rlslng ancla mg
- speed of a real input function.
1 Generate a characteristic row
Analog ) CHARCURVE Characteristic curve in the DINT type arrays
processing PX[0..10] and PY[0..10].
instruction
C the input value to th
HYSTERESIS Hysteresis ompare Te mpu- V,a Heto e
upper and lower limits.
LIMITALARM Upper and lower limit ~ |Compare the inpu.t Yalue to the
alarm upper and lower limits.
HEX_ENGIN Hexadecimal numbers to Convert the input code value

WH into the corresponding

11
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Instructi
I!s ruction Instruction Name Function Description
Library
engineering quantity data |engineering quantity AV
value.
Engineering quantity Convert the input engineering
ENGIN_HEX data to hexadecimal quantity AV into the
WORD data corresponding code value WH.
Engineering quantity Convert the input engineering
ENGIN_HEX?2 data to hexadecimal INT |quantity AV into the
data corresponding code value WH.
Transfer data in the M area
fi location t th
MOVE BLOCK Data block transfer romlone. Ocationto ar-lo °r
- location in the M area in
batches.
Data block
¢ ata " ¢ Data block transf Transfer data in the M/I/Q/S
ransfer ata block transfer
. . MOVE BLOCK EXT . . area to the M/I/Q area in
instruction - - extension instruction
batches.
Copy data in the G/M buffer to
SAFE _COPY_ BLOCK Safe copy of data block |[the corresponding I/O channel
address at one time.
Establish connections between
MB CLIENT Modbus TCP master clients and servers, send .
- communication Modbus requests, and receive
responses.
G te a 16-bit CRC check
GENERATE CRC CRC check calculation eneraiea ! chee
- value.
Set serial port Configure the communication
ComConfig communication parameters of each channel
parameters online.
Receivi 1 vort
ComRecv ceelving serial po The serial port receives data.
Communication data
instruction ComSend Sending serial port data |The serial port sends data.
Cleari ial port
ComClearRecvFIFO ea-rlng serialpo Clear serial port Rx data.
received data
Establishing TCP
Establish TCP icati
TCP_CONNECT communication ST T communieation
- ) connection.
connection
Establishing a TCP
Communication Establish TCP cati
stablis communication
TCP_CONNECT2 Connection(support

communication by
specific nices)

connection.

12
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Instructi
I!s raeHon Instruction Name Function Description
Library
Use TCP protocol for Ethernet
TCP_SEND TCP data sending se TCT protocolfor Ltherne
- data sending.
Use the TCP protocol f
TCP_RECV TCP data reception s¢ the 144 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.

MbSetComFrameEndDelay

Set serial port Modbus
frame end delay time

Used to set the frame end
delay time for Modbus RTU
communications on COM
ports.

Realize the Modbus RTU

master station function

LXComModbusRTUMaster MODBUS master together with the LX-CM
series serial port
communication module.
Realize the Modbus RTU

LXComModbusRTUSlave MODBUS slave slave station 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.

13
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Instructi
IES ruction Instruction Name Function Description
Library
Receive third-party module
Receivine data th h data transmitted through the
. eceiving data throu .
LXComReceive g & serial port module together
free protocol i
with
LXComSerialLineControl.
Send data to a third-party
Sending data through module through the serial port
LXComSend .
free protocol module together with
LXComSerialLineControl.
leari ffer through |Clear the internal PL
LXComClearBuf Clearing buffer through |Clear e. n f:rna C
free protocol communication buffer.
LXComClearCom Clearing serial port Clear the Tx al.’ld Rx buffers of
module buffer the current serial port channel.
TaskStart Running task Run the specified task.
TaskStop Stopping task Stop the specified task.
Return to th t status of
TaskStatus Return to task status eturn 1o fhe current status o
the task.
TaskTestCancel Se‘-[ting task cancellation |Set the task cancellation point
point function.
Users can call this function in
TaskExit Exiting task task configuration to end the
execution of this task.
When the lock is not acquired,
TaskLock Systen.l lock locking the task thread. is blocked and
(blocking) suspended until other tasks
Task instruction release the lock.
Users need to decide whether
to access resources (data)
. shared between different tasks
System lock locking
TaskTryLock ) based on the return value of
(non-blocking) ..
this interface. It can be
unlocked only after the lock is
locked successfully.
After the system lock is
TaskUnlock System lock unlocking |locked, TaskUnlock provides
an unlocking interface.
Period time used to get the [EC
Get the task cycl b
TaskCycleGet et the Task €YCIe TR BY | task where the feature block is
the feature block
located.
File operation FileOpen Opening file Open a file according to the

14
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Instructi
I!s ruction Instruction Name Function Description
Library
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.
FileLseek M(?Ving file read/write Méve the file read/write
pointer pointer.
S 11 fil tained in th
FileListScan Scanning directory files can. ol ?S comtaed e
specified directory.
Open a file handle that
traverses the directory and
FindFirstFil Searching first fil
TS carching Hrst e obtain the first file name in the
directory.
Traverse the directory and get
FindNextFile Find the next file the next file name in the
specified directory.
FindClose Search end Close the traversal handle.
FileRemove Deleting files Delete a file.
Get the ti i th
GetTickCnt Getting boot count et the time sihee the
controller was powered on.
Achieve the effect of ti
TimeDelay Time delay chieve the etlect of time
delay.
Set the user-specified time into
SET RTC Setti 1-ti lock
- cHing real-time cfoe the PLC real-time clock.
Read the time in the PLC
GET RTC Reading real-time clock [hardware real-time clock,
which is the UTC+08:00 time.
Tlr?e rcte-lated Output a square wave pulse
fstruction sysGetTimepulse_Imin Getting 1-minute pulse signal Wiﬂ-l a period of 1 .
status minute, with the state flipping
every 30 seconds.
Output a square wave pulse
sysGetTimepulse s Getting 1-second pulse |signal with a period of 1
status second. The return value status
flips every 500 milliseconds.
. Getting 200-millisecond Qutput a. square Wave pulse
sysGetTimepulse 200ms signal with a period of 200
pulse status -
milliseconds. The return value

15
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Instructi
I!s ruction Instruction Name Function Description
Library
status flips every 100
milliseconds.
Output a square wave pulse
ignal with iod of 100
. Getting 100-millisecond Slgn,a Wit a periocd o
sysGetTimepulse 100ms milliseconds. The return value
pulse status .
status flips every 50
milliseconds.
Output a square wave pulse
ignal with iod of 20
. Getting 20-millisecond Slgn,a Wit a periocd o
sysGetTimepulse 20ms milliseconds. The return value
pulse status .
status flips every 10
milliseconds.
Output a square wave pulse
. . signal with a period of 10
Getting 10-mill d
sysGetTimepulse 10ms eting To-miisecon milliseconds. The return value
pulse status .
status flips every 5
milliseconds.
Output a square wave pulse
ignal with iod of 1
. Getting 1-millisecond mgn.a WITH @ PETiod o
sysGetTimepulse 1ms millisecond. The return value
pulse status .
status flips every 500
microseconds.
Output a square wave pulse
ignal with iod of 100
. Getting 100-microsecond Slgna Wit a pertodo
sysGetTimepulse 100us microseconds. The return
pulse status .
value status flips every 50
microseconds.
sysGetModel Getting module model  |Get the module model.
Get the firmware version Get the fi )
et the firmware version
sysGetCPUModuleVern information of the . :
information of the controller.
controller
Getti dul ial
sysGetModuleSN ctiing modute seia Get the module serial number.
Module number
information sysGetCheckTime Getting inspection time |Get the detection time.
instruction sysGetEthMac Getting Mac address Get the Mac address.
The i t ter DataAdd
Setting CPU diagnostic .e HHput patametet Latandat
sysSetCpuStatusAddress address points to an address used to

store diagnostic data.

sysCleanQDataArea

Clearing Q area address
data

Clear all data in Q area.

16
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Instruction .
. Instruction
Library

Name

Function Description

sysGetDataAreaAddrByld

Get data area header
address

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).

EtherCAT BusReset

Resetting EtherCAT bus

By resetting the comX
protocol board, reconfiguring
the slave station, and
initializing the protocol stack,
the entire EtherCAT bus is
finally reset.

EtherCAT AxisFaultReset

Resetting slave station
error

By clearing the error code
displayed by the slave station
through the EtherCAT protocol
message, and then initializing
the slave station, the slave
station is finally ready to enter
the enabled state.

ETHERCAT

protocol related | EtherCAT DriveEnable
instruction library

Servo enable

By turning on/off the servo
enable switch, the enable status
of each slave station can be
controlled independently.

EtherCAT GetDriveEnableState

Getting servo enable
status

Get the servo enable status of a
slave station axis.

EtherCAT Read

Reading slave station
parameters

Read the parameter length and
parameter content of the
specified parameters of the
specified slave station.

EtherCAT Write

Writing slave station
parameters

Read the 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.

Capture the high-precision

EtherCat Touch Touch Probe functi
eri-at toue EtherCAT CaptureConfig oue ro- © funetion position of the EtherCAT bus
Probe configuration i
driver
. Return the status of the high-
Getting TouchProb
EtherCAT CaptureGetStatus tetumg OuchTTobe speed capture function of the
status . .
Function specified slave station.
Getting TouchProbe Return Mpos obtained from

EtherCAT CaptureGetMpos

capture position

the high-speed capture channel

17
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Instruction
. Instruction Name Function Description
Library
of the specified slave station.
DeviceNet Atrribute WriteRead Write rea.d DeviceNet Writ.e/Read DeviceNet Slave
- - slave atrribute Atrribute
DeviceNet Rfead tl}{letpolh?g tlmz, nuI;lber
Functions Read DeviceNet slave | Pocr o SCih HUMDELO
DeviceNet DiagInfo Read . packets received, and number
diag info
of packets lost from the
DeviceNet slave device.
DI status mask, with 32 bits
. ) SetlnvertDI Setting DI inversion flag |corresponding to the input
DI nversion channel of the body DI.
GetlnvertDI Getting DI inversion flag | Get the DI status mask value.

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.

18
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Chapter 5 Standard Library

5.1 Arithmetical Operation

5.1.1

5.1.1.1

ADD (Add)

Function

It is 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
Parameter |Statement|Data Type Description Initial | Power Fail
ipti
P P Value [Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, WORD, DWORD, SINT, )
The 1st~(N+1)th input
InO~InN Input USINT, INT, UINT, DINT, UDINT, : 0 FALSE
a
REAL, TIME. vaues
BYTE, WORD, DWORD, SINT,
ouT Output USINT, INT, UINT, DINT, UDINT, 1 output value 0 FALSE
REAL, TIME.
5.1.1.3 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.
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No | Variable Name | Address

‘Wariable Description

Variable Type

Online Value

Power Fail Safeguard

NetWork Public

Enable constant

ooo1 arl INT 3 FALSE Not Public E_
o002 Var2 INT 5 FALSE Not Public |—
0003 ward INT i FALSE Not Public |—
ADD
EN ENO—MM—
Vari=3 N0  OUT|—{ Var3=8 |
Var2=5 [—{IN1
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
—EN ENO —
—INO OUT —
—IN1
SUB Functional Block
5.1.2.2 Parameter
Parameter | Statement|Data Type Description Initial Power Fail
ipti
P P Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
The 1st~2nd input values
BYTE, WORD, DWORD, SINT, (when the input data is of
TIME type, please refer to
In0~Inl Input USINT, INT, UINT, DINT, UDINT, C 0 FALSE
the help description in the
REAL, TIME
AT software for the
operation rules)
BYTE, WORD, DWORD, SINT,
ouT Output USINT, INT, UINT, DINT, UDINT, |1 output value 0 FALSE
REAL, TIME.
5.1.2.3 Example

For example, the following example implements the subtraction operation of two operands through the SUB
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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. ‘ ariable Mame | Address | “ariable Description | “ariable Type | Online Valug Power Fail Safeguard NetWork Public | Enable constant
o001 “arl eIV INT FALSE Mot Public |—
o002 Warz SeMVW100 INT 2 FALSE Mot Public ’_
0003 Ward QW0 INT s FALSE Mot Public |7
SUB
EN ENO}l———
INO  OUT|—{ Var3=5 ]
IN1
1 Var3 =Varl-Var2; |Var3=5 Var1t =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
—EN ENO(—
—INO OuUT —
—IN1
MUL Functional Block
5.1.3.2 Parameter
Initial P Fail
Parameter |Statement |Data Type Description niha ower Fal
Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
The 1st~Nth input
values (when the
input data is of
BYTE, WORD, DWORD, SINT, |TIME type, please
Inl~InN Input USINT, INT, UINT, DINT, refer to the help 0 FALSE
UDINT, REAL, TIME. description in the
AT software for
the operation
rules)
ouT Output BYTE, WORD, DWORD, SINT, 1 output value 0 FALSE
USINT, INT, UINT, DINT,
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Initial P Fail
Parameter |Statement |Data Type Description it ower Fal
Value Safeguard

UDINT, REAL, TIME.

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. | WVariable Mame | Address | “ariable Description | Variable Type | Online Value Power Fail Safeguard | NetWork Public | Enable constant
0001 arl A INT - FALSE Mot Public |—
ooz Var2 %eMW100 INT 4 FALSE Not Public |—
0003 Ward QW0 INT s FALSE Mot Public r
1 Var3:=Var1 *Var2 ; ‘VarS =8 Var1 =2 Var2 =4
5.1.4 DIV (Divide)
5.14.1 Function
Divide variables or constants. When the divisor is 0, the result is equal to the dividend.
DIV
—EN ENO—
—INO OuUT —
—iIN1
DIV Functional Block
5.1.4.2 Parameter
Initial P Fail
Parameter |Statement (Data Type Description fta ower Fal
Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, WORD, DWORD, SINT,
The 1st~2nd
In1~In2 Input USINT, INT, UINT, DINT, . 0 FALSE
input values
UDINT, REAL.
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Initial P Fail
Parameter |Statement (Data Type Description fta ower Fal
Value Safeguard
BYTE, WORD, DWORD, SINT,
ouT Output USINT, INT, UINT, DINT, 1 output value |0 FALSE
UDINT, REAL.
5.1.4.3 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. | “ariable Name ‘ Address | Variable Description “ariable Type | Online Value Powver Fail Safeguard NetWork Public | Enable constant
0001 Vari EAND NT _ FALSE Not Public [
0002 ar2 SMW100 INT 2 FALSE Not Public |—
0003 |var3 %QWo NT n FALSE Not Public [
DIV
— EN ENOfF———
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.

MOD
—EN ENO —
—INO OUT—
—IN1
MOD Functional Block
5.1.5.2 Parameter
. . Power Fail
Parameter |Statement Data Type Description  |Initial Value
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
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P Fail
Parameter |Statement Data Type Description |Initial Value ower Fal
Safeguard
BYTE, WORD, DWORD, SINT,
The 1st~2nd
Inl~In2 Input USINT, INT, UINT, DINT, out val FALSE
UDINT, REAL. fput vatues
BYTE, WORD, DWORD, SINT,
ouT Output USINT, INT, UINT, DINT, 1 output value |0 FALSE
UDINT, REAL.
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.

No. ‘ “ariable Mame | Address | “fariable Description |

“ariable Type

1 Var3 :=Varlt MOD Var2 ; ‘VarB =1

5.1.6

5.1.6.1

SIZEOF (Variable Size)

Function

Number of bytes required for getting the data type.

| Online Value

Power Fail Safeguard

NetWork Public |

Enable constant

0001 Varl %MVO INT _ FALSE
0002 War2 2:MW100 INT 2 FALSE
0003 Ward %RQW0 INT 1 FALSE
MOD
EN ENO——M—
Var1=9 |—INO ouT
Var2=2 | —IN1
Var1 =9

SIZEOF
—EN ENO
—{IN ouT

SIZEOF Functional Block

MNot Public

Mot Public

MNot Public

(I

Var2 =2

5.1.6.2 Parameter
P ter|Stat ¢t |DataT D inti Initial Power Fail
arameter |Statemen ata e escription
o - Value Safeguard
EN Input BOOL Enable input
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Initial P Fail
Parameter|Statement |Data Type Description fta ower Fal
Value Safeguard
ENO Output BOOL Enable output
Inl Input ARRAY 1 input value FALSE
OUT Outout DINT, DWORD, INT, REAL, UDINT, | outout val 0 FALSE
utpu UINT, WORD output value
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.

No Wariable Name | Address ‘ Wariable Description | ‘ariable Type | Online Value Power Fail Safeguard

NetWork Public

| Enable constant

0001 Var1 ARRAY[D. 4] OF INT FALSE Not Public |—
0002 Varz INT 10 FALSE Mot Public r
SIZEOF
—  EN ENO————
Varl |IN OUT|—{Var2=10
1 Var2 = SIZEOF(Var1); Var2 =10 Var1
5.1.7 ABS (Absolute Value)
5.1.7.1 Function
Assign the absolute value of the input data to the output variable.
ABS
—EN ENO —
—IN OUT [—
ABS Functional Block
5.1.7.2 Parameter
q. e .. Power Fail
Parameter |Statement| Data Type Description (Initial Value
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
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P Fail
Parameter |Statement| Data Type Description |Initial Value ower Tal
Safeguard

INT, REAL, LREAL, BYTE, WORD,
Inl Input DWORD, SINT, USINT, UINT, 1 input value |0 FALSE
DINT, UDINT.

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

@REAL

GLREAL

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

B®WORD, DWORD, DINT, REAL,
LREAL

®DWORD, DINT, REAL, LREAL

(DINT, BYTE, WORD, DWORD,
OouT Output  |DINT, UINT, REAL, LREAL
®INT, BYTE, WORD, DWORD,
DINT, UINT, REAL, LREAL

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

(ODWORD, DINT, REAL, LREAL

(IDDWORD, DINT, UDINT, REAL,
LREAL

(2LREAL
(13LREAL

(WLREAL

1 output

0 FALSE
value

5.1.7.3 Example

For example, the following example implements an absolute value assignment operation for an operand
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 Name | Address “ariable Description | Wariable Type | Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 [Vart %10 INT >0 FALSE ﬂ Not Public ﬂ [
0002 Var2 %MVY100 REAL ﬂ 0 FALSE ﬂ Not Pubiic ﬂ [
ABS
EN ENO————
OUT | Var2=3
1 Var2 .= ABS(Var1); ‘Var2 =3 Var1 =-3
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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

SQRT
—EN ENO —
—IN OUT |—
SQRT Functional Block
5.1.8.2 Parameter
Parameter |Statement Data Type Description Initial Power Fail
ipti
P P Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, WORD, DWORD, INT,
Inl Input DINT, REAL, LREAL, SINT, 1 input value 0 FALSE
USINT, UINT, UDINT
OouT Output REAL, LREAL 1 output value 0 FALSE
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. “ariable Name | Address | \ariable Description | Variable Type | Online Value | Power Fail Safeguard NetWork Public Enable constant |
0001 Varl SelvV10 INT 5 FALSE Not Public r
o002 Var2 %MW100 REAL 2.236068 FALSE Not Public |—
SQRT
EN ENO
=N OUT|—\Var2=2.23606801 |
1 Var2 = SQRT(Var1); | Var2 = 2.23606801 Var1 =5

5.1.9

5.1.9.1

LOG (Common Logarithm)

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

LOG
—EN ENO—
—IN OUT—
LOG Functional Block
5.1.9.2 Parameter
P Fail
Parameter |Statement Data Type Description Initial Value ower Fal
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, WORD, DWORD,
Inl Input INT, DINT, REAL, LREAL, |1 input value 0 FALSE
SINT, USINT, UINT, UDINT,
ouT Output REAL, LREAL 1 output value 0 FALSE
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 ‘ “ariable Description | “ariable Type | Online Value ‘ Power Fail Safeguard NetWork Public | Enable constant
0001 Varl SeMV10 INT 10 FALSE Mot Public |—
0002 Var2 %eMW100 REAL 1 FALSE Not Public |—
LOG
EM EMO
Vari=10 I QUTH Var2=1
1 Var2 = LOG(Var1); ‘Var2 =1 Var1 =10

5.1.10 LN (Natural Logarithm)

5.1.10.1 Function

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
L. . Power Fail
Parameter |Statement |Data Type Description  |Initial Value
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, WORD, DWORD, INT,
Inl Input DINT, REAL, LREAL, SINT, 1 input value |0 FALSE
USINT, UINT, UDINT
ouT Output REAL, LREAL 1 output value |0 FALSE
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.

No. Variable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant |
ooo1 arl W10 INT 10 FALSE Not Public ’_
o002 Var2 MW 100 REAL 2302585 FALSE Not Public ’_
LN
EN ENO
«IN OUT —\Var2=2.302585125 |
1 Var2 :=LN(Var1), |Var2 =2.302585125 Var1 =10

5.1.11

5.1.11.1

EXP (Exponent)

Function

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.
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EXP
—EN  ENO|—-
—iIN OuUT —
EXP Functional Block
5.1.11.2 Parameter
Parameter |Statement Data Type Description Initial Power Fail
ipti
P P Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, WORD, DWORD, INT,
Inl Input DINT, REAL, LREAL, SINT, 1 input value |0 FALSE
USINT, UINT, UDINT
ouT Output REAL, LREAL 1 output value |0 FALSE

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.

No. Variable Name Address Variable Description Variable Type | Online Value | Power Fail Safeguard NetWork Public Enable constant
0001 Warl INT 2 FALSE Not Public l_
0002 LREAL 7.38905609893... FALSE Mot Public ’_
0001
EXF
EN ENO
Warl=2 I—IN OUTH{Var2=7 38905609893065 |

1 Var2 = EXP(vart1);, | Var2 =7.289056093932065 Varl=2
5.1.12  SIN (Sine)

5.1.12.1 Function

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

T
Radian (rad) = angle*
18
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SIN
—EN ENO—
—IN OUT—
SIN Functional Block
5.1.12.2 Parameter
P Fail
Parameter |Statement |Data Type Description |Initial Value ower Fal
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, WORD, DWORD, INT,
Inl Input DINT, REAL, LREAL, SINT, 1 input value |0 FALSE
USINT, UINT, UDINT
ouT Output REAL, LREAL 1 output value (0 FALSE

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.

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

000 Vari %10 INT 1 FALSE Not Public |—
o002 Var2 SehW100 REAL 0.841471 FALSE Hot Public |—
0001
SIN
EN ENO
Vari=1 |—IN OUT—Var2=0.841471 |

1 W = Marl) | Var2 = 0.841471 Varl =1

5.1.13 COS (Cosine)

5.1.13.1 Function

It is to find the cosine of the input data, where the input data is expressed in radians.
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Radian (rad) = angle*
18

/A

COS
—EN ENO —
—IN OUT —
COS Functional Block
5.1.13.2 Parameter
L. . Power Fail
Parameter |Statement |Data Type Description Initial Value
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, WORD, DWORD, INT,
Inl Input DINT, REAL, LREAL, SINT, 1 input value 0 FALSE
USINT, UINT, UDINT
ouT Output REAL, LREAL 1 output value 0 FALSE
5.1.13.3 Example

For example, the following example implements the cosine operation of an operand through the COS

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. Variable Name Address | “ariable Description Variable Type Online Value Powver Fail Safeguard | MNetWork Public Enable constant
0001 War1 %el10 INT 1 FALSE Mot Public |—
0002 SeMVi1 00 REAL 0.5403023 FALSE Mot Public |—
0001
COS
EN ENO

Vari=1 —IN OUT—Var2=0.5403023 |

1 Var2 .= COS(Var1). | Var2 = 0.5403023 Varl =1
5.1.14 TAN (Tangent)
5.1.14.1 Function

It is to find the tangent value of the input data, where the input data is expressed in radians.
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Radian (rad) = angle*
18

TAN
—EN ENO—
—IN OUT —
TAN Functional Block
5.1.14.2 Parameter
Ao .. Power Fail
Parameter Statement|Data Type Description Initial Value
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, WORD, DWORD, INT,
Inl Input DINT, REAL, LREAL, SINT, |1 input value |0 FALSE
USINT, UINT, UDINT
OouT Output REAL, LREAL 1 output value |0 FALSE
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. Wariable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public

‘ Enable constant |

ooo1 Varl %IV10 INT 1 FALSE Mot Public |—
oooz Var2 SehW100 REAL 1.557408 FALSE Mot Public |—
0001
TAM
EN ENO

Vari=1 |—{IN OUTH{Var2=1 557408

1 Var2 .= TAMMar1); | Var2 = 1557408 Varl =1
5.1.15 ASIN (Arc Sine)
5.1.15.1 Function

Find the arcsine of the input data. Input value: [-1,+1].
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ASIN
—EN ENO—
—IN OUT —
ASIN Functional Block
5.1.15.2 Parameter
q. e .. Power Fail
Parameter Statement Data Type Description Initial Value
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, WORD,
DWORD, INT,
Inl Input DINT, REAL, 1 input val 0 FALSE
n npu LREAL, SINT, input value
USINT, UINT,
UDINT
ouT Output REAL, LREAL 1 output value |0 FALSE
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 | Wariable Description | Variable Type | Online Value | Power Fail Safeguard |Net'u'\.rnrkPuhIic |

Enable constant

oo Var1

o002z Var2

INT

LREAL

1 FALSE Mot Public

|_
1.570796371 FALSE Mot Public

ASIN

EN ENO
OUT —Var2=1.570796371 |

0001 |Var2 := ASIN (Var1 );

5.1.16

5.1.16.1

ACOS (Arc Cosine)

Function

\Var2 = 1570796371 Var1 =1

Find the arc cosine of the input data. Input value: [-1,+1].
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ACOS
—EN ENO —
—iIN OUT —
ACOS Functional Block
5.1.16.2 Parameter
A . Power Fail
Parameter|Statement|Data Type Description Initial Value
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, WORD, DWORD, INT,
Inl Input DINT, REAL, LREAL, SINT, 1 input value 0 FALSE
USINT, UINT, UDINT
OouT Output REAL, LREAL 1 output value |0 FALSE

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 Name | Address | Variable Description | ariable Type | Online Value Power Fail Safeguard | NetWork Public Enable constant
0001 Varil INT ] FALSE Not Public |—
ooz Var2 LREAL 1.570796371 FALSE Not Public |—
ACOS
EN ENO
IN OUT |—{Var2=1.570796371 |

L0008 Var2 = ACOS (Var), Va2 =1 57079637t Vart =0

5.1.17 ATAN (Arc Tangent)

5.1.17.1 Function

Find the arc tangent of the input data.

ATAN
—EN ENO—
—IN OUT|—
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ATAN Functional Block
5.1.17.2 Parameter
. .. Power Fail
Parameter|Statement|Data Type Description |Initial Value
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, WORD, DWORD, INT,
Inl Input DINT, REAL, LREAL, SINT, USINT, |1 input value |0 FALSE
UINT, UDINT
1 t
OUT Output  |REAL, LREAL a(;uzpu 0 FALSE
valu

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.

Mo. | “ariable Name | Address Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
o001 ar1 INT 1 FALSE Not Public |_
ooz Var2 LREAL 0.7853981853 FALSE Mot Public |—
ATAN
——  EN ENO
Vari=1"=N OUT —{Vvar2=0.7853981853 |
[T0007 [Var2:= ATAN (Var1 ); [Var2 = 07853981853 Var1 =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
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Initial |P Fail
Parameter |Statement|Data Type Description it ower Tal
Value |Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, WORD, DWORD, INT, The 1st<2nd input
e 1st~2nd in
Inl~In2 Input DINT, REAL, LREAL, SINT, USINT, | Py 0 FALSE
a
UINT, UDINT vaes
ouT Output REAL, LREAL 1 output value 0 FALSE
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.

NetWork Public |

Enable constant

No. “ariable Name | Address | “ariable Description | “ariable Type | Online Value | Power Fail Safeguard |
ooo1 ari %MV10 INT 2 FALSE Mot Public ’_
ooz War2 MW 100 REAL 3 FALSE Not Public |—
o003 Ward %e0W0 LREAL 3 FALSE Not Public ’_
EXPT
—— EN ENO—
INO  OuT
IN1
1 Var3 = EXPT(Var1, Var2); |Var3 =8 Var1l =2 Var2 =3
5.1.19 MOVE (Assignment)
5.1.19.1 Function
Assign the value of a constant or variable to another variable.
MOVE
—EN ENO—
—IN OuUT—
MOVE Functional Block

5.1.19.2

Parameter
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Initial P Fail
Parameter|Statement|Data Type Description it ower Tal
Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output

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

Inl Input DT, BOOL, A Y. LREAL, STRING, 1 input value 0 FALSE
TOD, DATE
BYTE, WORD, DWORD, SINT, USINT,
INT, UINT, DINT, UDINT, REAL, TIME,

OouT Output 1 output value |0 FALSE

DT, BOOL, ARRAY, LREAL, STRING,
TOD, DATE

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 Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard NetWork Public | Enable constant
ooo1 arl 10 INT 100 FALSE Not Public ’_
ooz Warz SeMW100 REAL 100 FALSE Not Public ’_
MOVE
EN ENO
Var1=100 N OUT—{Var2=100
1 Var1l =Var2; |Var1 =100 Var2 = 100

5.2 Logic Operation

5.2.1 AND (And)

5.2.1.1 Function

AND operation of variables or constants.

AND
—EN ENO—
—INO OUT
—IN1
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AND Functional Block
5.2.1.2 Parameter
P ter |Stat ¢ |Data T D infi Initial Power Fail
arameter | Statemen ata e escription
- . Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
It is to perform logic
Inl~InN  |Input BOOL, BYTE, WORD, DWORD |operation of the 1st~Nth
input values
ouT Output BOOL, BYTE, WORD, DWORD |Instruction result 0 FALSE
5.2.1.3 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.

Ho. |

Variable Name

| Address | Variable Description |

“ariable Type

| Online Value ‘ Power Fail Safeguard |

HetWork Public

o001 Varl

130 FALSE

2#10010011

2#10001010

EN
INO
IN1

AND
ENO

Mot Public

ouT ar1=130

1 Varl =2#10010011 & 2#10001010 ;

5.2.2

5.2.2.1

OR operation of variables or constants.

OR (Or)

Function

—EN
—(INO
—IN1

OR
ENO —
OuUT —
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OR Functional Block
5.2.2.2 Parameter
P ter |Stat ¢/ Data T D infi Initial |Power Fail
arameter |Statement|Data e escription
- . Value |[Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
It is to perform
logi tion of
Ini~InN  |Input  |BOOL, WORD, DWORD, BYTE O8IE Operation o
the 1st~Nth input
values
ouT Output BOOL, WORD, 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.

1 Var1l:=2#10010011 OR 2#10001010 ;

5.2.3

5.2.3.1

XOR (Exclusive Or)

Function

XOR operation of variables or constants.

40

No. | Variable Name | Address | Variable Description | VariabIeT‘,rpe| Online Value | Power Fail Safeguard | h.let'u'\.fnrk Public
OR
EN ENO
2#10010011}—INO OUT—\Var1=155
[2#10001010F—IN1

|Var1 = 155

Enable constant
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XOR
—EN ENO —
—INO OuT —
—IN1
XOR Functional Block
5.2.3.2 Parameter
Parameter Statement |Data Type Description Initial Power Fail
ipti
L P Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
It is to perform
BOOL, BYTE RD logi ti f
n1~InN Input OOL, , WORD, ogic opera 19n 0
DWORD the 1st~Nth input
values
BOOL, BYTE, WORD, .
OouT 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. The result is
stored in bit O 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 | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant

0001 War1 BYTE 25 FALSE Not Public D_
0001
XOR
EN ENO

2#10010011 —INO OUT—Var1=25
2#10001010IN1

1 Var1 -= 2#10010011 XOR 2#10001010 | ‘Var1 = 25

5.2.4 NOT (Not)
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5.2.4.1 Function

NOT operation of variables or constants bit by bit.

NOT
—EN ENO—
—iIN OUT —
NOT Functional Block
5.24.2 Parameter
Parameter |Statement |Data Type Description Initial Power Fail
ipti
P P Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Logi ti f input
IN Input BOOL, WORD, DWORD, BYTE | *&'¢ oPeration ot iipu
values
ouT Output BOOL, WORD, DWORD, BYTE |Instruction result 0 FALSE

5.2.4.3 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. | “ariable Name | Address | Variable Drescription | VariabIeT‘,rpe| Online Value | Power Fail Safeguard | NetWork Public | Enable constant
o001 Wart BYTE 108 FALSE Mot Public E_
NOT
EN ENO
\2#10010011 I—IN OouUTH— Var1=108
The result Var1 is 2#01101100

1 Var1:=2#10010011 XOR 2#10001010; Var1 =108
2 ("The result Var1 is 2#01101100%)

5.3 Comparison Operation

5.3.1 GT (Greater Than)
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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 —
—(IN1
GT Functional Block
5.3.1.2 Parameter
P . Stat ¢ |Data T D inti Initial Power Fail
arameter atemen ata e escription
o - Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BOOL, BYTE, WORD, DT,
DWORD, SINT, USINT, INT,
INO, IN1 Input UINT, DINT, UDINT, REAL, Enter two operands 0 FALSE
TIME, DATE, TOD, DT, LREAL,
STRING
ouT Output BOOL Instruction result FALSE |FALSE
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. Variable Name

| Address

| Variable Description |

“ariable Type

| Online Value | Power Fail Safeguard |

NetWork Public

Enable constant |

0001 art

oooz Var2

ooz Vard

BOOL

20

30

TRUE

FALSE

FALSE

FALSE

Not Public

Not Public

Hot Public

11T

GT
EN ENO
Var1=30 INO ouT
Var2=20 IN1
Var3:=Var1>Var2; ‘Var3 =
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LT (Less Than)

5.3.2

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.

LK
—EN ENO —
—INO OUT —
—IN1
LT Functional Block
5.3.2.2 Parameter
Initial P Fail
Parameter Statement |[Data Type Description it ower Fal
Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BOOL, BYTE, WORD, DT,
DWORD, SINT, USINT, INT,
INO, IN1 Input UINT, DINT, UDINT, REAL, Enter two operands |0 FALSE
TIME, DATE, TOD, DT,
LREAL, STRING
ouT Output BOOL Instruction result FALSE FALSE
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.

No \ariable Name | Address | Wariable Description | “ariable Type | Online Value | Power Fail Safeguard ‘ MetWork Public | Enable constant
0001 [Vart NT 20 FALSE Not Public [
0002 |Var2 NT 30 FALSE Not Public [
0003 |var3 BOOL TRUE FALSE Not Public [
Var2=30 IN1
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1 Var3 := Varl <Var2 ;

5.3.3

5.3.3.1

GE (Greater or Equal)

Function

Var3 =

Var1 =20

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.

EN
INO
IN1

GE
ENO —
OUT —

GE Functional Block

5.3.3.2 Parameter
P . Stat ¢ |Data T D inti Initial Power Fail
arameter atemen ata e escription
- - Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BOOL, BYTE, WORD, DT,
DWORD, SINT, USINT, INT,
INO, IN1 Input UINT, DINT, UDINT, REAL, |Enter two operands |0 FALSE
TIME, DATE, TOD, DT,
LREAL, STRING
OouT Output BOOL Instruction result FALSE FALSE
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.

Ho. Variable Name

| Address ‘ \ariable Description |

Variable Type

| Online Value | Power Fail Safeguard |

NetWWork Public

| Enable constant

o001 varl

ooz

0003 Vard

EN
Var1=30 —INO
Var2=20 —IN1

GE

ENO
ouT

Mot Public

Mot Public

Mot Public

30 FALSE
20 FALSE
TRUE FALSE

45
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1 Var3:=Var1>=Var2; ‘Vars =
5.3.4 LE (Less or Equal)
5.3.4.1 Function

Var1 =30

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.

LE
—EN ENO —
—INO OUT —
—iIN1
LE Functional Block
5.3.4.2 Parameter
P . Stat ¢ Data T D infi Initial Power Fail
arameter atement | Data e escription
- . Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, WORD, DT,
DWORD, SINT, USINT, INT,
INO, IN1 Input UINT, DINT, UDINT, REAL, |Enter two operands |0 FALSE
TIME, DATE, TOD, DT,
LREAL, STRING
ouT Output BOOL Instruction result FALSE 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. Wariable Name

| Address | “ariable Description |

Variable Type

| Online Value | Power Fail Safequard ‘

HetWork Public

| Enable constant |

o001 War1

oooz2 War2

0003 Ward

INT 20 FALSE
INT 30 FALSE
BOOL TRUE FALSE
LE
EN  ENO
Vari=20 N0  ouT —EEaLV=N
Var2=30 |{IN1

46
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1 Var3 = Vari<=Var2;

5.3.5

5.3.5.1

Var3 =

EQ (Equal)

Function

Varl =20

Var2 = 30

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
—INO
—IN1

ENO

OouT

EQ Functional Block

5.3.5.2 Parameter
P Fail
Parameter |Statement |Data Type Description Initial Value ower Fal
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BOOL, BYTE, WORD, DT,
DWORD, SINT, USINT, INT,
INO, IN1 Input UINT, DINT, UDINT, REAL, |Enter two operands |0 FALSE
TIME, DATE, TOD, LREAL,
STRING
ouT Output BOOL Instruction result FALSE FALSE
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.

No Variable Name

| Address | “fariable Description

Power Fail Safeguard |

NetWark Public

| Enable constant |

ooot Varl

ooz Var2

0003 Var3

Variable Type | Online Value

INT 30 FALSE

INT 30 FALSE

BOOL TRUE FALSE

EQ
ENO

Var1=30 |—IN0  oUT —EEELEVEN
Var2=30 |—IN1

47

Not Public

Mot Public

Mot Public
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1

5.3.6

5.3.6.1

Var3 = Varlt =Var2;

Function

Var3 =

NE (Not Equal)

Varlt =30

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
—EN ENO —
—INO OUT —
—iIN1
NE Functional Block
5.3.6.2 Parameter
P . Stat ¢ |Data T D inti Initial Power Fail
arameter atemen ata e escription
o - Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BOOL, BYTE, WORD, DT,
DWORD, SINT, USINT, INT,
INO, IN1 Input UINT, DINT, UDINT, REAL, Enter two operands |0 FALSE
TIME, DATE, TOD, LREAL,
STRING
ouT Output BOOL Instruction result FALSE FALSE
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. Wariable Name

| Address

| “ariable Description

“ariable Type |

Online Value

Powier Fail Safeguard |

NetWork Public

| Enable constant |

0001 Var1

oooz Var2

0003 Vard

NE
ENO

30 FALSE

20 FALSE

TRUE FALSE

Var1=30
Var2=20

—INO
—iIN1
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1 Var3:= Varl <> Var2; Var3 = Vart = 30 Var2 = 20

5.4 Selection Operation
5.4.1 SEL (One Out of Two)
54.1.1 Function

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.

SEL
—EN ENO—
—G OUT —
—INO
—IN1
SEL Functional Block
5.4.1.2 Parameter
Parameter Statement |Data Type Description Initial Power Fail
ipti
P P Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
G Input BOOL Selector switch FALSE FALSE
BOOL, BYTE, WORD, INT,
INO, IN1 Input DWORD, SINT, USINT, UINT, Enter tw ds |0 FALSE
. pu DINT, UDINT, REAL, LREAL, | 0" "o Operands
TIME, DATE, TOD, DT
BOOL, BYTE, WORD, INT,
DWORD, SINT, USINT, UINT
OuT (0] t ’ ’ ’ > | Instructi It 0 FALSE
UPUL | DINT, UDINT, REAL, LREAL, | "StrHetion resu
TIME, DATE, TOD, DT
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. Variable Name | Address Variable Dezcription Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
ooo1 G BOOL FALSE FALSE Not Public |—
oooz wart INT 30 FALSE Not Public |—
0003 “ar2 INT 20 FALSE Not Public |—
o004 Var3 INT 30 FALSE Not Public |—
SEL
ENO
G=FALSE |G ouT
Var1=30 [—INO
Var2=20 N1
9 Var3 :=SEL (G, Vart, Var2); Var3 = 30 G= Vartl =30 Var2 = 20
54.2 MAX (Maximum)
54.2.1 Function
Select the maximum value among the two input data as the output.
MAX
—EN ENO—
—INO OUT —
—iIN1
MAX Functional Block
5.4.2.2 Parameter
P . Stat . Data T D inti Initial Power Fail
arameter atemen ata e escription
- - Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, WORD, INT,
DWORD, SINT, USINT,
INO, IN1 Input UINT, DINT, UDINT, REAL, |Enter two operands |0 FALSE
LREAL, TIME, DATE, TOD,
DT
BYTE, WORD, INT,
DWORD, SINT, USINT,
ouT Output UINT, DINT, UDINT, REAL, |Instruction result 0 FALSE
LREAL, TIME, DATE, TOD,
DT
54.2.3 Example
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The example is a MAX instruction OUT:=MAX(INO, IN1), where INO and IN1 are the first input data and the

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
0001 Var1 INT 20 FALSE Not Public |—
ooo2 War2 INT 30 FALSE Not Public |—
0003 Vard INT 30 FALSE Not Public |—
MAX
EN ENO
Var1=20 MO ouT
Var2=30 [Nt
1 Var3 = MAX(Var1, Var2); ‘ Var3 = 30 Vart =30 Var2 =20
54.3 MIN (Minimum)
54.3.1 Function
Select the minimum value among the two input data as the output.
MIN
—EN ENO—
—INO OUT—
—IN1
MIN Functional Block
5.4.3.2 Parameter
o . e Power Fail
Parameter Statement | Data Type Description Initial Value
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, WORD, DWORD,
SINT, USINT, INT, UINT,
INO, IN1 Input DINT, UDINT, REAL, Enter two operands |0 FALSE
LREAL, TIME, DATE, TOD,
DT
BYTE, WORD, DWORD,
ouT Output SINT, USINT, INT, UINT, Instruction result 0 FALSE
DINT, UDINT, REAL,
LREAL, TIME, DATE, TOD,
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Parameter

Statement | Data Type

Description

Initial Value

Power Fail
Safeguard

DT

5.4.3.3

Example

The example is a MIN instruction OUT:=MIN(INO, IN1), where INO and INT1 are the first input data and the

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 Description “ariable Type | Online Value Powier Fail Safeguard | NetWork Public | Enable constant
o001 “arl INT 20 FALSE Mot Public |—
o002 Var2 INT 30 FALSE Not Public |—
0003 Var3 INT 20 FALSE Not Public |—
MIN
EMN ENO
[Var1=20 |—(iN0 ouTt
[Var2=30 N1
1 Vard = MIN (Var1, Var2) Var3d =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
—EN ENO—
—K OUT—
—INO
—iIN1
MUX Functional Block
5.4.4.2 Parameter
Initial Power Fail
P t Stat t (DataT D ipti
arameter atemen ata Type escription Value S
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, WORD, DWORD,
K Input SINT, USINT, INT, UINT, Select control number |0 FALSE
DINT, UDINT
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Initial P Fail
Parameter |Statement |Data Type Description it ower Fal
Value Safeguard

BYTE, WORD, DWORD,
INO~INn |Input SINT, USINT, INT, UINT, Enter 1~N ds |0 FALSE
e DINT, UDINT, REAL, LREAL, | o~ operanas

TIME, DATE, TOD, DT

BYTE, WORD, DWORD,
SINT, USINT, INT, UINT, )
OouT Output DINT, UDINT, REAL, LREAL, Instruction result 0 FALSE

TIME, DATE, TOD, DT

5.4.4.3 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.

No “ariable Name | Address | “ariable Description | Variable Type | Online Value ‘ Power Fail Safeguard | NetWork Public | Enable constant
0001 [Vart NT 20 FALSE Not Public [
0002 |var2 NT 30 FALSE Not Public [
0003 |Var3 NT 20 FALSE Not Public [
0004 |Vard NT 0 FALSE Not Public [
0005 |K NT 2 FALSE Not Public [
| IO
EN  ENO
K2 K out
Var1=20 |INO
Var2=a0 |—{IN1
Vars=a0 |2
1 Vard = MUX(K, Var1, Var2, Var3); [Vard = 40 K=2 Var1 =20 Var2 = 30 Var3 =40

5.4.5 LIMIT (Limit)

5.4.5.1 Function

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.

LIMIT
—EN ENO —
—MIN OUT—
—IN
—MAX
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LIMIT Functional Block
5.4.5.2 Parameter
A . Power Fail
Parameter Statement | Data Type Description Initial Value
Safeguard

EN Input BOOL Enable input
ENO Output BOOL Enable output

BYTE, WORD, DWORD, SINT,
MIN Input USINT, INT, UINT, DINT, Lower limits of 0

u
P UDINT, REAL, LREAL, TIME, |operand
DATE, TOD, DT
BYTE, WORD, DWORD, SINT,
INT, INT, UINT, DINT limits of

MAX Input UsS ,INT, U , DINT, Upper limits o 0

UDINT, REAL, LREAL, TIME, |operand

DATE, TOD, DT

BYTE, WORD, DWORD, SINT,

USINT, INT, UINT, DINT
IN Input o ’ ’ Enter one operand |0 FALSE

UDINT, REAL, LREAL, TIME,

DATE, TOD, DT

BYTE, WORD, DWORD, SINT,

USINT, INT, UINT, DINT
OouT Output R, ’ . Instructi It |0 FALSE

YU UDINT, REAL, LREAL, TIME, | HcHon rest

DATE, TOD, 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.

No. Wariable Name

| Address | “fariable Description

\ariable Type

| Online Value

Power Fail Safeguard |

NetWork Public

| Enable constant |

0001 War1l LREAL 50 FALSE Not Public |—
0002 War2 LREAL 30 FALSE Not Public |7
LIMIT
EN ENO
[0 miN ouT
[Var1=50_}—iN
[ 30 {wax
1 Var2 == LIMIT(10, Var1, 30); Var2 = 30 Var1l = a0

5.5 Shift Operation
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5.5.1

5.5.1.1

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

SHL (Shift Left)

Function

added to the right.
SHL
—EN ENO —
—IN OUT —
—N
SHL Functional Block
5.5.1.2 Parameter
Parameter | Statement|Data Type Description Initial Power Fail
ipti
P P Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, INT, WORD, SINT, UINT
IN Input o ’ ’ ’ |Enter one operand |0 FALSE
USINT, DINT, DWORD
BYTE, INT, WORD, SINT, UINT, |Number of left
N Imput | USINT, DINT, DWORD shifts 0 FALSE
BYTE, INT, WORD, SINT, UINT, ,
OouT Output USINT, DINT, DWORD Instruction result 0 FALSE
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 | Variable Description | Variable Type | Online Value ‘ Power Fail Safeguard | NetWork Public ‘ Enable constant |
000 ari INT 88 FALSE Not Public l_
SHL
EN ENO
2#1001011}—IN ouT Var1=88
3 N The result Var1 is 241011000
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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
Ao . Power Fail
Parameter Statement|Data Type Description Initial Value
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, INT, WORD, SINT,
IN Input UINT, USINT, DINT, Enter one operand |0 FALSE
DWORD
BYTE, INT, WORD, SINT, .
Number of right
N Input UINT, USINT, DINT, hift 0 FALSE
i
DWORD i
BYTE, INT, WORD, SINT,
ouT Output UINT, USINT, DINT, Instruction result 0 FALSE
DWORD

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. Variable Name | Address | Variable Description | Variable Type | Online Value ‘ Power Fail Safeguard | NetWork Public | Enable constant |

0001 |Vart BYTE 8 FALSE Not Public [
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SHR
EN ENO
1241000101} 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
5.5.3.2 Parameter
Parameter | Statement |[Data Type Description Initial Power Fail
ipti
P P Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
IN Inout BYTE, INT, WORD, SINT, UINT, Ent 4 o FALSE
npu USINT. DINT, DWORD nter one operan
BYTE, INT, WORD, SINT, UINT
N Input ’ ’ ’ ’ ’ Number of left shifts |0 FALSE
USINT, DINT, DWORD
BYTE, INT, WORD, SINT, UINT, .
OouT Output USINT, 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.
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No.

Variable Name

| Address

Variable Description

Va

riable Type

Online Value

Power Fail Safeguard

NetiWork Public

0001 Vari

1
2

554

5.5.4.1

2#1001011—IN
3 —N

ROL
EN ENO
OUT—

46

FALSE

Not Public

Var1=486

The result Var1 is 2400101110

Var1:= ROL (2#10001011.,2);
(*The result Var1 is 2#00101110%)

ROR (Ring Shift Right)

Function

| Enable constant

Var1 =46

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.

ROR
—EN ENO|—
—IN OUT|—
—N
ROR Functional Block
5.5.4.2 Parameter
Default Power Fail
P ter |Stat t [DataT D ipti
arameter |Statemen ata Type escription Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
BYTE, INT, WORD, SINT, UINT
IN Input ’ ’ ’ ’ ’ Ent FALSE
npu USINT, DINT, DWORD nter one operand |0 S
N Inout BYTE, INT, WORD, SINT, UINT, Number of right 0 FALSE
fpu USINT, DINT, DWORD shifts
BYTE, INT, WORD, SINT, UINT
ouT Output o ’ ’ ’ Instruction result |0 FALSE
USINT, DINT, DWORD
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
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the bits shifted out on the right are directly added to the lowest bit on the left for n times.

No. Variable Name | Address | \ariable Description | Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
oo Varl The result Var1 is 2#11100010 BYTE 226 FALSE Not Public D_
ROR
EN ENO
2#1001011—{IN OuT| Var1=226
2 N The result Var1 is 2411100010
1 Var1 := ROR(2#10001011, 2); Var1 = 226

2 (*The result Var1 is 2#11100010%)

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
IN Tnput BOOL Enter the Boolean variable to
be converted

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

ouT Output ’ ’ ’ ’ C rted data t

utpu STRING, SINT, TIME, TOD, onvertee data type

UDINT, UINT, USINT, WORD

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 Value | Power Fail Safeqguard | NetWork Public | Enable constant
0001 vart BOOL LI FALSE LI FALSE LI Mot Public LI I—
0002 |Var2 BYTE LI 0 FALSE LI Not Public LI l—
0003 |Var3 DATE LI D#¥1970-01-01 | FALSE Ll Not Public LI I—
0004  |Vard DINT LI 0 FALSE LI Mot Public LI I—
0005 |Vvars DT LI DT#1870-01-01...| FALSE LI Mot Public LI I—
0008 |Varg DWORD >lo FALSE LI““‘ Public L“—
0007 |Var? INT hl [] FALSE LIND‘ Public L”—
0008 |Varg LREAL hl [] FALSE LI“D‘ Public L“—
0008 |Varg REAL >lo FALSE LI““‘ Public L“—
0010 |Vari0 STRING(20) LI - FALSE LI Mot Public LI I—
0011 Var1 SINT LI 0 FALSE Ll Not Public LI I—
0012 |Vari2 TIME LI THOMS FALSE LI Mot Public LI I—
0013 |Vvarl3 TOD LI TOD#00:00:00 | FALSE LI Mot Public LI I—
0014 |Vari4 UDINT LI 0 FALSE LI Mot Public LI I—
0015 |Var1s UINT LI 0 FALSE Ll Not Public LI I—
0016 |Var1g USINT LI 0 FALSE LI Mot Public LI I—
0017 |Varl? WORD LI 0 FALSE LI Mot Public LI I—
0001 0009
[EOOLTo_STRING)
oo M ot |areeTRme)
0002 0010
,Wﬂ'
Vari=TRUE IN ouT || Varti=1_|
0003 0011
|m|
ENO
Var 1= TRUE frari=troe. Y ouT | {ariz=TEIms |
0004 0012
| [EoerTo_DT]| [EoerToToD]
|m_]w our | maeorereoiatosooor] Prarrereoe. our | mams=ronrasootomoT]
0005 0013
[EooLTo_UDmT]
ENO
Var1=TRUE Vari=TRUE BS] out
0006 | 0014
J‘E‘UT‘_‘JOEIN:‘ [W]
I Var1=TRUE N ouT Var7=1 Var1=TRUE N ouT
0007 0015
[Foot—To_usT|
ENO
Vari=TRUE IN ouT
0008 0016
[EooLToWoRD)
ENO
Var1=TRUE N outr
2 Var2:= BOOL_TO_BYTE(Vari); Var2 =1 Varl =
2 War3d := BOOL_TO_DATE(Var1), Var3 = D#1970-01-01 Varl =
3 Ward := BOOL_TO_DINT(Var1); Vard =1 Var1 =
4 Var5 = BOOL_TO_DT(Var1); Vars = DT#1970-01-01-00:00:01  Var1 =
5 Warf = BOOL_TO_DWORD(Var1); Varg = 1 Varl =
&3 War? := BOOL_TO_INT(Var1}; Var? =1 Varl =
v War8 := BOOL_TO_LREAL(Var1); Var8 =1 Var1 =
8 War8 = BOOL_TCO_REAL(Var1); Varg =1 Varl =
a Var10 := BOOL_TO_STRING(Var1); Var10 = 'TRUE' Var1 =
10 Var11 := BOOL_TO_SINT{Var1); Varil =1 Varl =
11 War12 := BOOL_TOC _TIME(Var1}); Var12 = T#1ms Varl =
12 Var13 = BOOL_TO_TOD(Var1}), Var13 = TOD#00:00:00.001 Var1l =
4 Vart4 == BOOL_TO_UDINT (Var1}; Vari4 =1 Var1 =
14 War1s == BOOL_TO_UINT{Var1}; Var1s =1 Varl =
15 Warig = BOOL_TO_USINT(Var1); Varig = 1 Varl =
1§ War17 := BOOL_TO_WORD(Var1}; Var17 =1 Var1 =

5.6.2

5.6.2.1

BYTE_TO_TYPE (Byte Type Conversion Instruction)

Function

Convert the byte type to other data types.
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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 th iables t
IN Input BYTE nter the byte variables to
be converted
BOOL, DATE, DINT, DT,
DWORD, INT, LREAL,
ouT Output REAL, STRING, SINT, Converted data type
TIME, TOD, UDINT,
UINT, USINT, WORD

5.6.2.3 Example

The following example uses the BYTE conversion instruction to convert BY TE 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.

No. “ariable Name | Address | “ariable Description “ariable Type | Initial Value Power Fail Safeguard | NetWork Public Enable constant |
0001 Warl BYTE ﬂ 255 FALSE ﬂ Not Public ﬂ |—
0002 |Var2 BOOL j TRUE j FALSE j Not Public ﬂ [
0003 Vard DATE ﬂ D#1870-01-01 FALSE ﬂ Not Public ﬂ |—
0004  |Vars DINT j 255 FALSE ﬂ Not Public ﬂ [
0005 Vars oT ﬂ DT#1870-01-01... FALSE ﬂ Not Public ﬂ |—
ooos Varg DWORD ﬂ 255 FALSE ﬂ Not Public ﬂ |—
0007 ar? INT ﬂ 255 FALSE ﬂ Not Public ﬂ |—
0008 Vard LREAL ﬂ 255 FALSE ﬂ Not Public ﬂ |—
0008 |varg REAL ﬂ 255 FALSE ﬂ Not Public ﬂ [
0010 Varll STRING(30) ﬂ " FALSE ﬂ Not Public ﬂ |—
0011 |varll SINT ﬂ 0 FALSE ﬂ Not Public ﬂ [
0012 Varl2 TIME ﬂ THIMS FALSE ﬂ Not Public ﬂ |—
0013 Varld TOD ﬂTOD#UU:UU:UU FALSE ﬂNUtPublic ﬂ |—
0014 Varl4 UDINT ﬂ 255 FALSE ﬂ Not Public ﬂ |—
0015 |var1s UNT ﬂ 255 FALSE ﬂ Not Public ﬂ [
0016 Varlg USINT ﬂ 255 FALSE ﬂ Not Public ﬂ |—

0017 Warl? WORD N FALSE ¥ | Mot Public N |—
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0001

0009

5.6.3

5.6.3.1

[EvrE—To_B0oL| [evTETosmT|
i iﬁ? Var2=TRUE i i’:ﬁ
0002 0010
[EVTETooATE| [EVTETo_STRING|
[Er=zEs our | mammorreror] iy our
0003 o001
[BvrE—To_omT| [evTETo_TmE|
N our N our
0004 0012
[evTETToDT| [ere—To_ToD|
Wari=255 i iﬁ?l_m [Vari=z55 1 e ]
0005 0013
Erbsse o Lol |
i our N out
0006 0014
in out in out
0007 0015
N out N out
0008 0016
i out N out
1 Var2 = BYTE_TO_BOOL(Var1); Var2 = Var1 = 255
2 Var3 := BYTE_TO_DATE(Var1); Var3 = D#1970-01-01 Var1 = 255
3 Vard := BYTE_TO_DINT{Var1); Var4 = 255 Var1 = 255
4 Var5 := BYTE_TO_DT(Var1); Vars = DT#1970-01-01-00:04:15  Var1 = 255
5 Var6 = BYTE_TO_DWORD(Var1); Var6 = 255 Var1 = 255
6 Var7 := BYTE_TO_INT(Var1); Var? = 255 Var1 = 255
7 Var8 := BYTE_TO_LREAL(Var1), Var8 = 255 Var1 = 255
8 Var9 := BYTE_TO_REAL(Var1); Vard = 255 Var1 = 255
9 Var10:= BYTE_TO_SINT(Var1); Var10 = -1 Var1 = 255
10 Var11 := BYTE_TO_STRING(Var1}); Var11 ="255%' Var1 = 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 Var14 := BYTE_TO_UDINT(Var1}, Var14 = 255 Var1 = 255
14 Var15:= BYTE_TO_UINT(Var1); Var1s = 255 Var1 = 255
15 Var16 = BYTE_TO_USINT{Var1); Var16 = 255 Var1 = 255
16 Var17 := BYTE_TO_WORD(Var1); Var17 = 255 Var1 = 255

DATE _TO _TYPE (Date Type Conversion Instruction)

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
Enter th t iables t

N Input DATE nter the date variables to
be converted

OUT Outout BOOL, BYTE, DINT, DWORD, INT, LREAL, REAL, |,

utpu STRING, SINT, UDINT, UINT, USINT, WORD ofiveried dala bype
5.6.3.3 Example

The following example uses the DATE conversion instruction to convert DATE variables to other data types.
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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.

Mo. ‘ariable Name | Address | ‘ariable Description | Variable Type | Initial Value | Power Fail Safeguard | MetWWork Public | Enable constant

0001 |vart DATE LI D#1970-01-01 | FALSE LI Not Public LI [~
0002 |Varz BOOL | rue v | FaLse v | ot public ~]| [
0003 |var3 BYTE LI 0 FALSE LI Not Public LI [~
0004  |Var4 DINT LI 1209600 FALSE LI Not Public LI [~
0005 |Vars DWORD = | 1200800 FALSE v | ot public ~| [~
0006 |Vvars INT LI 29852 FALSE LI Not Public LI [~
0007 |Var? LREAL LI 1209600 FALSE LI Not Public LI [~
0008 |Varg REAL LI 1209600 FALSE LI Not Public LI [~
0003 |Varg SINT ;I 0 FALSE LI Not Public ;I [~
0010 |varto STRING(20) > | p#roro00r | FaLse = | ot Public ~| [~
0011 |varit UDINT LI 1209600 FALSE LI Not Public LI [~
0012 |variz UINT ;I 29852 FALSE LI Not Public ;I [~
0013 |vart3 USINT ~lo FALSE | ot public ~]| [~
0014 |varl4 WORD LI 29852 FALSE LI Not Public LI [~

0001 0009
DATE_TO_BOOL
[Var1=D#1970-01-15 ﬁqN E)TJ'?’ l—m R’?TE‘TO'STI:LL\IE(:
9002 [Var1=D#1970-01-15 N OUT |—{Var10=D#1970-01-15'
DATE_TO_BYTE
E ENO
[Vari=D#1970-01-15 |NN o’:n I—W 0010
Foas DATE_TO_UDINT
DATE_TO_DINT H ENO
EN ENO =i
VaH=DRTOTO01=155] —fiN o, Var1=D#1870-01-15 N OUT |{Var11=1209600
0004
DATE_TO_DWORD 0011
EN ENO
[Vari=D#1970-01-15 IN OUT DATE TO UINT
0005 EN ENO
DATE_TO_INT Var1=D#1370-01-15 J—IN OUT |—{Var12=29952
ENO
[Vari=D#18760775 N out
m— 0012
DATE_TO_LREAL DATE_TO_USINT
EN ENO
[Vari=D#1970-01-15_}—{IN ouT l—lm EN ENO
i Var1=D#1970-01-15 N OUT | Var13=0
DATE_TO_REAL
EN ENO 0013
[Vari=D#1970-01-15 IN ouT
0008 DATE_TO_WORD
DATE_TO_SINT EN ENO
oo E :i,N f)'l‘ﬁ e Var1=D#1970-01-15 J—IN OUT |{Var14=29952
1 Var2 = DATE_TO_BOOL(Var1) Var2 = Var1 = D#1970-01-15
2 Var3 := DATE_TO_BYTE(Var1) Var3 =0 Var1 = D#1970-01-15
3 Var4 -== DATE_TO_DINT(Var1) Var4 = 1209600 Var1 = D#1970-01-15
4 Var5 := DATE_TO_DWORD(Var1); Var5 = 1209600 Var1 = D#1970-01-15
D Var6 = DATE_TO_INT(Var1); Var6 = 29952 Var1 = D#1970-01-15
6 Var7 := DATE_TO_LREAL(Var1) Var7 = 1209600 Var1 = D#1970-01-15
& Var8 := DATE_TO_REAL(Var1) Var8 = 1209600 Var1 = D#1970-01-15
8 Var9 := DATE_TO_SINT(Var1) Var9 =0 Var1 = D#1970-01-15
9 Var10 = DATE_TO_STRING(Var1) Var10 = 'D#1970-01-15' Var1 = D#1970-01-15
10 Var11 := DATE_TO_UDINT(Var1) Var11 = 1209600 Var1 = D#1970-01-15
11 Var12 := DATE_TO_UINT(Var1); Var12 = 29952 Var1 = D#1970-01-15
f . Var13 := DATE_TO_USINT(Var1) Var13 =0 Var1 = D#1970-01-15
13 Var14 := DATE_TO_WORD(Var1) Var14 = 29952 Var1 = 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
IN Input DINT Ent-er the double integer
variable to be converted

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

ouT Output REAL, STRING, SINT, Converted data type
TIME, TOD, UDINT,
UINT, USINT, WORD

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.

No. \ariable Name | Address | “fariable Description | “fariable Type | Initial Value | Powver Fail Safeguard | NetWork Public Enable constant
0001 War1 DINT ﬂ 20000 FALSE ﬂ Not Public ﬂ r
0002 |var2 BOOL ﬂ TRUE ﬂ FALSE ﬂ Not Public ﬂ [
0003 Var3 BYTE ﬂ 32 FALSE ﬂ Not Public ﬂ r
o004 “ard DATE ﬂ D#1870-01-11 FALSE ﬂ Not Public ﬂ |—
0005 ars oT ﬂ DT#15970-01-01... FALSE ﬂ Not Public ﬂ r
0008 arg DWORD ﬂ 20000 FALSE ﬂ Not Public ﬂ |—
o007 Var? INT ﬂ 20000 FALSE ﬂ Not Public ﬂ |—
0008 ard LREAL ﬂ 20000 FALSE ﬂ Not Public ﬂ |—
0009 Varg REAL ﬂ 20000 FALSE ﬂ Not Public ﬂ |—
0010 [var1o SINT ﬂ 32 FALSE ﬂ Not Public ﬂ [
0011 Wart1 STRING(30) ﬂ 20000 FALSE ﬂ Not Public ﬂ |—
0012 Warlz TIME ﬂ T#Z0s0MS FALSE ﬂ Not Public ﬂ |—
0013 Var13 TOD ﬂTOD#DD:DD:UD FALSE ﬂ Not Public ﬂ |—
0014 arl4 DINT ﬂ 20000 FALSE ﬂ Not Public ﬂ |—
0015 ar1s UINT ﬂ 20000 FALSE ﬂ Not Public ﬂ |—
0016 |varls USINT ﬂ 32 FALSE ﬂ Not Public ﬂ [
0017 Varl? WORD ﬂ 20000 FALSE ﬂ Not Public ﬂE_
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0001 0009
DINT_TO_BOOL DINT_TO_SINT
ENO EN ENO
Varl=20000 | —IN SIS Var?=TRUE | [Vari=20000 }—in ouT | [Vario=32
0002 0010
DINT_TO_BYTE DINT_TO_STRING
ENO EN ENO
Vari=20000 }—IN ouT [{[Var3=37 ] [Vari=20000 N oUT | —{Vari1=20000
0003 0011
DINT_TO_DATE DINT_TO_TIME
EN ENO e
Vari=20000 }—IN OUT |—{Vard=0#1870-01-01 [Var1=20000 N OUT (—{Var12=T#20s0ms
0004 0012
DINT_TO_DT DINT_TO_TOD
ENO EN ENO
[Vari=20000 }—{in OUT | [Vars=DT#1870-01-01-05.3520 ] [2ri=20000 }—+m OUT |—{Var3=TOD#00:0020 |
5005 0013
DINT_TO_DWORD DINT_TO_UDINT
EN ENO EN ENO
[Vari=20000 }iN oUT | [Var6=20000 [Var1=20000 } N ouT | [Vari4=20000
0006 0014
DINT_TO_INT DINT_TO_UINT
" Eno EN ENO
[Vari=20000 }—N ouT [Vari=20000 <IN OUT |{Var15=20000
5567 0015
BINT TO_LREAL DINT_TO_USINT
EN  ENO e
[Vari=20000 N ouT | [Vars=20000 | [Vari=20000 }—iN ouT [—{Vari6=32
0008 0016
[DINT TO_REAL] DINT_TO_WORD
N ENO EN ENO
[Vari=20000 }—N oUT | {Var9=20000 [Var1=20000 }—in OUT [—{Vari7=20000
1 Var2 -= DINT_TO_BOOL(Var1); Var2 = Var1 = 20000
2 Var3 == DINT_TO_BYTE(Var1); Var3 = 32 Var1 = 20000
3 Var4 == DINT_TO_DATE(Var1); Var4 = D#1970-01-01 Var1 = 20000
4 Varg == DINT_TO_DT(Var1); Vard = DT#1970-01-01-05:33:20 Var1 = 20000
5 Var DINT_TO_DWORD(Var1); Varg = 20000 Var1 = 20000
(s} Var? = DINT_TO_INT(Var1}; Var7? = 20000 Var1 = 20000
i Var8 == DINT_TO_LREAL(Var1); Varg8 = 20000 Var1 = 20000
8 Var9 := DINT_TO_REAL(Var1); Varg = 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
; £ Var13 = DINT_TO_TOD(Var1); Var13 = TOD#00:00:20 Var1 = 20000
13 Var14 = DINT_TO_UDINT(Var1); Var14 = 20000 Var1 = 20000
14 Var1h == DINT_TO_UINT(Var1); Var15 = 20000 Var1 = 20000
15 Var16 = DINT_TO_USINT(Var1}, Var1é = 32 Var1 = 20000
16 Var17 = DINT_TO_WORD(Var1) Var17 = 20000 Var1 = 20000

5.6.5 DT TO_TYPE (Date/Time Type Conversion Instruction)

5.6.5.1 Function

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
Enter the date/time variable to
IN Input DT
be converted
BOOL, BYTE, DINT, DWORD,
INT, LREAL, REAL, STRING
T t ’ ’ ’ ’ It ta t
ou Outpu SINT, UDINT, UINT, USINT., Converted data type
WORD
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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.

s
No. “ariable Name | Address | “ariable Description | ariable Type | Initial Value ‘ Power Fail Safeguard | NetWork Public | Enable constant
0001 [Vart oT LI DT#1970-01-01... FALSE LI Not Public LI l—
w2 |varz BOOL LI TRUE LI FALSE ;l Hot Public LI l—
0003 | Var3 BYTE LI 129 FALSE LI Mot Public LI l—
0002 |vars DINT LI 1227905 FALSE LI Not Public LI l—
0005 |Vars DWORD = | 1227005 FALSE = | ot public ~| -
0006  |Vars INT LI 17279 FALSE LI Not Public Ll l—
0007 |Var LREAL ;I 1227905 FALSE ;l Not Public ;I l—
0008 | Vard REAL LI 1227905 FALSE LI Mot Public LI l—
wos  |varg SINT LI 127 FALSE LI Not Public LI l—
0010 |Varlo STRING(80} LI ‘DT#1970-15-0... | FALSE LI Not Public LI l—
0011 Vart1 USINT LI 0 FALSE LI Not Public LI l—
w12 |variz uNT ;I 048257 FALSE ;l Not Public ;I l—
0013 |Vari3 USINT LI 129 FALSE LI Mot Public LI l—
0014 |Varla WORD LI 48257 FALSE LI Not Public LI l—
0001 UUUg
|m|
N ENO
[Vari=DT#1870-01-1505.0505 }|in ouT | EEEEEE D_TO_STRING
— EN ENO
Var1=DT#1970-01-15-05:05:05 '—IN out —|Var10:DT#1970-!11-15-05‘05:05’
DT_TO_BYTE
[EN ENO
[E=DTFIToOTs0s05 05 } N our ]
= DT _T0_UDINT
|m|
ENO EN ENOD
[eri=DT#Is7o0T 6050505 in___our Fari=OT#1970-01- 15050506 N~ OUT |{Varfi=1227905
0004
Im 0011
E ENO
[Er=DTF o700 15050505 v our [ {varE=TzzTe0s ] T
0005 EN_ _ENO
EDT—TO—:;JL Var1=DT#1970-01-15-05:05:05 '—IN out —-{Var12:48257
Var1=DT#1970-01-15-05.05.05 )—liN ouT I—|Var6=~17279
5505 0012
S O7_T0_USNT
[VAr=DT#1870-01-15-06:05:06 }—N out EN  ENO
007 Var1=DT#1970-01-15-05.05.05 '—IN out —4Var13=129
|m|
ENO 0013
[Vari=DTET870-01-1505.0505 ]—|in ouT | [vare=1227505 |
5608 DT_TO_WORD
DT_TO_SINT EN ENO
[EN ENO - 05| =
—al e Var=0TFGTO 06050606 ]{N__ OuT [-Jarté=dezer

70 Var2 = DT_TO_BOOL(Var1), Var? = Varl = DT#1970-01-15-05.05.05
2 | Var3:=DT_TO_BYTE(Vari): Var3 = 129 Vart = DT#1970-01-15-05:05:05
3 Vard =DT_TO_DINT(Varl); Vard = 1227905 Vart = DT#1970-01-15-05:05:05
4 Var5=DT_TO_DWORD(Varl); Vars = 1227905 Vart = DT#1970-01-15-05:05:05
5 | Var6:= DT_TO_INT(Var); Varb = 17279 Vart = DT#1970-01-15-05:05:05
8 Va7 =DT_TO_LREAL(Vari); VarT = 1227905 Vart = DT#1970-01-15-05.05.05
7 | Var8:=DT_TO_REAL(Vart); Var8 = 1227905 Vart = DT#1970-01-15-05:05:05
8 Var9:=DT_TO SINT(Varl), Vard = 127 Vart = 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
40 Varl!:=DT_TO_UDINT(Vari); Var1i = 1227905 Vart = DT#1970-01-15-05:05:05
11 | Vari2 .= DT_TO_UINT(Vart), Var12 = 48257 Varl = DT#1970-01-15-05.05.05
12 | Vari3:=DT_TO_USINT(Vart): Var13 = 129 Vart = DT#1970-01-15-05:05:05
13 Varl4 = DT_TO_WORD(Varl); Varl4 = 48257 Vart = DT#1970-01-15-05:05.05
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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 DWORD_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 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
Enter the double-word
N Tnput DWORD el The dotibiemwor
variable to be converted
BOOL, BYTE, DATE, DINT, DT, INT,
OUT Output LREAL, REAL, STRING, SINT, TIME, TOD, |Converted data type
UDINT, UINT, USINT, WORD

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.

No. “ariable Name | Address | Variable Description | ariable Type | Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
o001 ar1 DWORD ﬂ 20000 FALSE ﬂ Not Public ﬂ ’_
0002 |Varz BOOL ﬂ TRUE ﬂ FALSE ﬂ Not Public j [
0003  |var3 BYTE ﬂ 32 FALSE ﬂ Not Public ﬂ [
ooo4 Vard DATE ﬂ Ds#15970-01-01 FALSE ﬂ Not Public ﬂ |—
ooos ars DINT ﬂ 20000 FALSE ﬂ Not Public ﬂ |—
0006 Varg oT ﬂ DT#1570-01-01... FALSE ﬂ Not Public ﬂ ’_
0007 | Var? INT ﬂ 20000 FALSE ﬂ Not Public j [
ooos Ward LREAL ﬂ 20000 FALSE ﬂ Not Public ﬂ |—
ooog Varg REAL ﬂ 20000 FALSE ﬂ Not Public ﬂ |—
0010 |Var1D SINT ﬂ 32 FALSE ﬂ Not Public ﬂ [
o011 Warll STRING(B0) ﬂ 20000 FALSE ﬂ Not Public j |—
oz Var12 TIME ﬂ T#20s0M3 FALSE ﬂ Not Public j |—
003 Varld TOD ﬂTONUU.UU.ZU FALSE ﬂ Not Public ﬂ|—
o014 Var14 UDINT ﬂ 20000 FALSE ﬂ Not Public ﬂ |—
oS Var1s UINT ﬂ 20000 FALSE ﬂ Not Public ﬂ |7
0016 |var1s USINT ﬂ 32 FALSE ﬂ Not Public j [
o7 warly WORD ﬂ 20000 FALSE ﬂ Not Public ﬂE_
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G007 0009
DWORD_TO_BOOL DWORD_TO_SINT
EN ENO EN ENO
[Var1=20000 ouT I—m [vari=20000 }—jin ouT —{vario=32_]
0002 0010
DWORD_TO_BYTE DWORD_TO_STRING
G003 0071
DWORD_TO_DATE [DWORD_TO_TIME |
EN ENG EN ENO
[Var1=20000 N OUT |—{Vard=D#1870-01-01 ] [Var1=20000 }—N OuUT |—{vari2=T#20s0ms |
0004 0012
DWORD_TO_DINT DWORD_TO_TOD
EN ENO EN ENO
[Var1=20000 N ouT I—m [Var1i=20000 —IN OUT —{Var13=TOC#00:00:20
o005 0013
DWORD_TO_DT DWORD_TC_UDINT
lml—w“ EJTJCTJ —[var6=DT#1970-01-01-05.33:20 | lml—‘w E]TJ[']F I—m
G006 0014
DWORD_TO_INT DWORD_TO_UINT
EN ENO EN ENO
[Var1=20000 }—IN OUT |—[var7=20000 | [Var1=20000 }—in OUT —{var15=20000 |
0007 0615
DWORD_TO_LREAL DWORD_TO_USINT
y ENO EN ENO
[Var1=20000 }in OuT (—{Vars=20000 | [Var1=20000 M ouT |—[Varie=32 ]
o008 0018
DWORD_TO_REAL DWORD_TO_WORD
[Er=z0aen 8 oot | [are=z0000 | [Vari=20000 }in o | [ari7=za00a
1 Var2 .= DWORD_TO_BOOL(\ Var2 = IS Var1 = 20000
2 Var3 := DWORD_TO_BYTE( Var3 = 32 Var1 = 20000
3 Var4 := DWORD_TO_DATE( i Var4 = D#1970-01-01 Var1 = 20000
B Varb := DWORD_TO_DINT(Var1); Varb = 20000 Var1 = 20000
5 Varb := DWORD_TO_DT(Var1); Varg = DT#1970-01-01-05:33:20 Var1 = 20000
6 Var? := DWORD_TO_INT(Var1}; Var7 = 20000 Var1 = 20000
7 Vard := DWORD_TO_LREAL(Var1); Var8 = 20000 Var1 = 20000
8 Var® := DWORD_TO_REAL(Var1) Var® = 20000 Var1 = 20000
L Var10 == DWORD_TO_SINT(Var1) Var10 = 32 Var1 = 20000
10 Var11 == DWORD_TO_STRING(Var1) Var11 = '20000' Var1 = 20000
11 Var12 == DWORD_TO_TIME(Var1); Var12 = T#20s0ms Var1 = 20000
12 Var13 := DWORD_TO_TOD(Var1) Var13 = TOD#00:00:20 Var1 = 20000
13 Var14 == DWORD_TO_UDINT(Var1}); Var14 = 20000 Var1 = 20000
14 Var1s == DWORD_TO_UINT{Var1) Var15 = 20000 Var1 = 20000
15 Var1g == DWORD_TO_USINT(Var1); Var16 = 32 Var1 = 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
Enter the double-word
IN Input INT
npu variable to be converted
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Parameter |Statement |Data Type Description
BOOL, BYTE, DATE, DINT, DT, DWORD, LREAL,

ouT Output REAL, STRING, SINT, TIME, TOD, UDINT, UINT, |Converted data type
USINT, WORD

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.

No. ariable Mame Address fariable Descriptio Variable Type Online Value | Power Fail Safeguard | MetWork Public | Enable constant
ooo1 ar1 INT 20000 FALSE Not Public |—
nooz Var2 BOOL TRUE FALSE Mot Public |—
0003 Vard BYTE 32 FALSE Mot Public |_
0004 Vard DATE D#1970-01-01 FALSE Mot Public |_
0005 Vars DINT 20000 FALSE Mot Public |_
0006 Varg oT OT#1970-01-01... FALSE Mot Public |_
0007 Var? DWORD 20000 FALSE Mot Public |—
000s Vard LREAL 20000 FALSE Not Public |—
ooos Varg REAL 20000 FALSE Not Public |—
0010 Var10 SINT 32 FALSE Not Public |—
oo Vart STRING(80}) 200000 FALSE Not Public |—
ooz ari2 TIME T#20=0ms FALSE Not Public |—
0013 Var13 TOD: TODs#00:00:20 FALSE Not Public |—
0014 ar14 UDINT 20000 FALSE Not Public |—
s Varls UINT 20000 FALSE Mot Public |_
0e Varlg USINT 32 FALSE Mot Public |_
o7 Varl? WORD 20000 FALSE Mot Public E-
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G007 0009
INT_TO_BOOL INT_TO_SINT
EN ENO ENO
[Var1=20000 }—iN ol \ar2=TRUE | [Var1=20000 I—‘IN out I—|Var1ﬂ:32
0002 0010
TNT_TO_BYTE NT_TO_STRING
EN ENO ENO
lvar1=20000 '—IN ouT —l\far3:32 Var1=20000 l—IN ouT —{Varﬂ: 20000
0003 o011
TNT_TO_DATE TNT_TO_TIME
EN ENO EN ENO
[Vari=20000 }—{iN OUT | {Vard=D#T870-0101 | [Var’=20000 1| OUT | {Variz=T#20s0ms |
0004 G012
INT_TO_DINT INT_TO_TOD
EN ENO EN ENO
[Vari=20000 }—{iN ouT | {Vars=20000 | [Vari=20000 N OUT | {VarT3=TOD#00:00:20 |
0005 0012
INT_TO_DT INT_TO_UDINT
EN ENO ENO
[Vari=20000 N OUT [—[Varb=DT#1970-01-01-05:33.20 | [Vari=20000 }—IM OUT |—[Vari4=20000 |
0006 0014
INT_TO_DWORD INT_TO_UINT
EN ENO ELI0),
[var1=20000 '—IN ouT —|\f’ar7:20000 Var1=20000 '—‘IN ouT |Var15=20000
0007 0015
[INT_TO_LREAL| INT_TO_USINT
EN ENO EN ENO
[Vari=20000 —IN OUT |—[Var8=20000 [Var1=20000 }—IN OUT |—{Var16=32
0008 G016
[INT_TC_REAL| TNT_TO_WORD
EN ENO EN ENO
[Vari=20000 N OUT |—{Varg=20000 [Vari=20000 N OUT |—[Vari7=20000
1 Varz = INT_TO_BOOL(Varl):; Varz = Var1 = 20000
2 War3d = INT_TO_BYTE(Var1); Var3 = 32 Var1 = 20000
3 Ward = INT_TO_DATE(Var1), War4 = D#1970-01-01 Var1l = 20000
4 Wars = INT_TO_DINT(Var1); Vars = 20000 Var1 = 20000
5 Varg = INT_TO_DT(VMar1}; Var6 = DT#1970-01-01-05:33:20 Var1 = 20000
6 Ward = INT_TO_DWORD({Var1}); Var? = 20000 Var1 = 20000
7 Warg = INT_TO_LREAL(Var1); War8 = 20000 Var1 = 20000
8 Ward = INT_TO_REAL(Var1); Var9 = 20000 Var1 = 20000
9 Warl0 = INT_TO_SINT(Var1}), Var10 = 32 Var1l = 20000
10 War11 ;= INT_TO_STRING(Var1}); Var11 = "20000 Var1 = 20000
11 Warl2 == INT_TO_TIME(Var1); Var12 = T#20s0ms Var1 = 20000
12 Warl3d = INT_TO_TOD(Var1}, War13 = TOD#00:00:20 Var1l = 20000
13 WVarl4 = INT_TO_UDINT(Var1); Var14 = 20000 Var1 = 20000
14 Warls (= INT_TO_UINT(Var1}; Var15 = 20000 Var1 = 20000
15 War1 INT_TO_USINT (Var1}; Var1g = 32 Var1 = 20000
16 Warl? = INT_TO_WORD{Var1); Var17 = 20000 Var1l = 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,
ouT Output REAL, STRING, SINT, TIME, TOD, UDINT, UINT, Converted data type
USINT, WORD

5.6.8.3 Example
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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.

Enable constant

MNo. s Wariable Name| Address | Variable Description | Variable Type | Initial Value Power Fail Safeguard NetWork Public |
0001 War1 LREAL 15 FALSE Not Public I_
000z War2 BOOL TRUE FALSE Not Public I—
0003 War3 BYTE 2 FALSE Not Public I_
0004 Ward DATE Ds$1970-01-01 FALSE Not Public I_
0005 ars DINT 2 FALSE Not Public I_
0006 arg DT DT#1970-01-01... FALSE Not Public I_
0007 Var? DWORD 2 FALSE Not Public I_
0008 arg LREAL 2 FALSE Not Public I_
0009 ard REAL 15 FALSE Not Public I_
0010 Varlld SINT 2 FALSE Not Public I—
0011 War11 STRING(20) 1.5 FALSE Not Public I_
oz Var12 TIME T#2ZMS FALSE Not Public I_
0013 Var13 TOD TOD#00:00:00.... FALSE Not Public I_
0014 Var14 UDINT 2 FALSE Not Public I_
0015 War15 UINT 2 FALSE Not Public I—
0016 Var16 USINT 2 FALSE Not Public I_
007 Var17 WORD 2 FALSE Not Public

0001 0008
LREAL_TO_SINT.
ENO
Var1=15 I—IIN out H Var10=2
0002 0010
LREAL_TO_BYTE 'm‘
EN ENO ENO
Vari=15 out Var3=2 [Wl—lm out L'm
0003 oo
LREAL_TO_DATE LREAL_TO_TIME
EN ENO ENO
n our | rtFmTesToT] m our
0004 0012
LREAL_TO_DINT LREAL_TO_TOD
EN ENO ENO
ari=is our [ [vas=z ] EA=TE i out | [varTs=TopFoT00 00z
0005 0013
LREAL_TO_DT ,m‘
ENO E ENO
IN out [Vari=15 I—IIN OUTH Varia=2
0006 0014
TREAL_TO_DWORD 'ﬁﬁmﬂ
EN ENO ENO
Var1=15 OUTI—' var7=2 [Var1=15 '—IIN OUTH Var15=2
0007 0015
[REAL_TO_INT LREAL_TO_USINT
ENO ENO
N ouT | [Varg=2 ] Wari=15 out | [Varte=s
0008 0076
LREAL_TO_REAL LREAL_TO_WORD
EN ENO ENO
Vari=15 out I—lm [Vari=15 I—IIN out l—{ Varii=2
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1 Var2 = LREAL_TO_BOOL(Var1), Var2 = Vart =15
2 | Var3:=LREAL TO _BYTE(Var1). Vard =2 Varl =15
3 | Var4 = LREAL TO_DATE(Var1); Var4 = D#1970-01-01 Vart =15
4 | Vars:=LREAL TO_DINT(Var1), Varb =2 Varl =15
5 | Var6=LREAL TO DT(Varl); Varé = DT#1970-01-01-00:00:02 Var1 = 1.5
6  \Var7 = LREAL_TO_DWORD{Var1), Var? =2 Varl =15
7 | VarS = LREAL TO_INT(Var1); Varg =2 Vart =15
8 | Vard:=LREAL TO_REAL(Var1), Varg = 1.5 Varl =15
9 | Vari0:=LREAL TO SINT(Var1): Var10 = 2 Vart =15
10 Vartt = LREAL_TO_STRING(Var1), Vartl = '"1.5 Varl =15
11 Var12 -= LREAL_TO_TIME(Var1); Var12 = T#2ms Vart =15
12 Var13:=LREAL_TO_TOD(Var1}; Var13 = TOD#00:00:00.002 Varl =15
13 Var14 = LREAL TO_UDINT(Var1); Var14 =2 Vart =15
14 Var15 = LREAL_TO_UINT(Var1); Var15 = 2 Varl =15
15 Var16:= LREAL TO_USINT(Var1); Var16 = 2 Vart =15
16 Var17 = LREAL_TO_WORD(Var1); Var17 = 2 Varl =15

5.6.9 REAL _TO_TYPE (Real Number Type Conversion Instruction)

5.6.9.1 Function

Convert the real number to other data types.

5.6.9.2 Parameter
Parameter |Statement|Data Type Description
IN Input REAL Enter the real number

variable to be converted

BOOL, BYTE, DATE, DINT, DT, DWORD,
ouT Output INT, LREAL, STRING, SINT, TIME, TOD, Converted data type
UDINT, UINT, USINT, WORD

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 Walue | Powver Fail Safeguard | NetWork Public | Enable constant

0001 [Vart REAL ﬂ 15 FALSE ﬂ Not Public ﬂ [
w002 |varz BOOL | e | rause | ot putiic ~I
0003 |var3 BYTE ﬂ 2 FALSE ﬂ Not Public ﬂ [
0004 |Vard DATE ﬂ D#1970-01-01 | FALSE j Not Public j [
0005 |Vars DINT RaP FALSE | ot putiic ~I
0006 |Vars DT ﬂ DT#1970-01-01... FALSE ﬂ Not Public ﬂ [
0007 |Var7 DWORD ﬂ 2 FALSE j Not Public j [
0008 |varg INT |2 FALSE | ot pubic ~|
0008 [Varg LREAL ﬂ 15 FALSE ﬂ Not Public ﬂ [
0010 |vario SINT ﬂ 2 FALSE ﬂ Not Public ﬂ [
001 [Vartt STRNG{80) ﬂ 1.8 FALSE ﬂ Not Public ﬂ [
0012 |vari2 TME | re2us FALSE | ot putiic ~I~
0013 [var3 ToD ﬂ TOD#00:00:002 | FALSE ﬂ Not Public ﬂ [
0014 [varis UDINT ﬂ 2 FALSE j Not Public j [
0015 [Vars UNT RaP FALSE | ot putiic ~I
0016 |Varls USINT ﬂ 2 FALSE ﬂ Not Public ﬂ [

o7 Varl? WORD *l2 FALSE ¥ | Not Public el E_

o001 0009
REAL_TO_BOOL REAL_TO_SINT
EMN ENO EN ENO

M ouT [var1i=1.5 I—‘\N 0UT|—| Var1o=2

0002 0010
REAL_TO_BYTE REAL_TO_STRING
EMN ENO N ENO
V=12 i out |z ] [Gar=rs out [ far=15]
e 0011

REAL_TO_DATE REAL_TO_TINE
EN ENO ENO
Vari=15 [ ouT I—{Vara:D#‘lE?UfU‘I—U‘I [Vari=15 I—‘\N ouT I—Wam 2=T#2ms

0004 0012
REAL_TO_DINT REAL_TO_TOD
EN ENO EN ENO
Varl=15_}—{in ouT |_| Vars=2 [Vari=15 I—‘\N out |—|Var13:TOD#EIU 00.00.002
0005 0013

REAL_TC_DT REAL_TO_UDINT
EMN ENO EMNO
vari=15 L& ouT HVaFE:DT#1H?U*D‘I*U‘I*UEI'U[I 0z | [var1i=1.5 '—‘\N ouT |—| Vari4=2

0006 0014
REAL_TO_DWORD REAL_TO_UINT
EMN ENO EN ENO
Var1=15 M ouT H Var7=2 [Var1=15 l—‘\N ouT |—| Var15=2
0007 0015

REAL_TO_INT REAL_TO_USINT
EMN ENO ENO
Vari=15 I ouT |—| Varg=2 [Vari=1.5 l—‘\N ouT |—| Var1g=2

o008 0018

REAL_TO_LREAL REAL_TO_WORD
E ENO

EMN ENO

Var1=15 1M ouT HVar§=1 5 [var1i=15 l—‘\N ouT }—‘ Var17=2

1 Var2 == REAL TO_BOOL{Vari): Var2 = Vari = 1.5
2 Vard := REAL_TO BYTE(Var1) Vard =2 Varl =15
3 Vard := REAL_TO_DATE(Var1); Vard = D#1970-01-01 Varlt =15
4 Varh Z REAL TO DINT(Varl), Varb =2 Varlt =15
5 Var6 -= REAL_TO_DT{Vart); Var6 = DT#1970-01-01-00:00:02 Var1 =15
G VarZ .= REAL_TQ _DWORD(Varll Varf =2 Varlt =15
7 Var8 := REAL_TO_INT{\ar1); Var8 = 2 Var1 =15
8 Varg = REAL _TQ _LREAL{(Narl); Varg =15 Varlt =15
9 Var10 := REAL_TO_SINT(Var1) Var10 =2 Varl =15
10 Var11 := REAL_TO_STRING(Var1); Var11 ="1.8' Vart =15
11 Var12 := REAL_TO_TIME(Var1), Var12 = T#2ms Var1 =15
12 Var13 .= REAL_TO_TOD(Varl); Var13 = TOD#00:00:00.002 Varlt =15
13 Varl4 = REAL TQ UDINT(/ arl) Var14 =2 Varl = 1.5
14 Var1b := REAL_TO_UINT(Var1); Var1s =2 Varlt =15
15 Var16 .= REAL_TO_USINT(Var1); Vart6 =2 Vart = 1.5
16 Var17 := REAL_TO_WORD(Var1); Var17 =2 Vart =15

5.6.10 SINT_TO_TYPE (Short Integer Type Conversion Instruction)
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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, Converted data type
WORD

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.

No. “ariable Name | Address | “ariable Description | “ariable Type | Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
0001  |Vart SINT ﬂ 100 FALSE ﬂ Not Public ﬂ [
0002 |Var2 BOOL ﬂ TRUE ﬂ FALSE ﬂ Not Public ﬂ [
0003 |Var3 BYTE ﬂ 100 FALSE ﬂ Not Public ﬂ [
ooo4 Vard DATE ﬂ D#1970-01-01 | FALSE ﬂ Not Public ﬂ |—
0005 | Vars DINT ﬂ 100 FALSE ﬂ Not Public ﬂ [
ooos arg oT ﬂ DT#1570-01-...| FALSE ﬂ Not Public ﬂ |—
ooov Var? DWORD ﬂ 100 FALSE ﬂ Not Public ﬂ |—
0008  |Vard INT ﬂ 100 FALSE j Not Public ﬂ [
0008 |Var9 LREAL ﬂ 100 FALSE ﬂ Not Public ﬂ [
0010 | Varid REAL ﬂ 100 FALSE ﬂ Not Public ﬂ [
o011 waril STRING(80) ﬂ 100 FALSE ﬂ Not Public ﬂ |—
0012 Warlz TIME ﬂ T#100MS FALSE ﬂ Not Public ﬂ |—
0013 War13d TOD ﬂTODﬁUU:UU:U... FALSE ﬂ Not Public ﬂ |—
0014 | Vari4 UDINT ﬂ 100 FALSE ﬂ Not Public ﬂ [
0015 |Varis UINT ﬂ 100 FALSE ﬂ Not Public j [
0016 Varlg USINT ﬂ 100 FALSE ﬂ Not Public jE_
0017 Varl? WORD ﬂ 100 FALSE ﬂ Not Public j |—
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0001 0000
[SINT_TO_BOOL| [SINT_TO_REAL|
E ENO EN  ENO
Vari=1001 N [elV) o Var2=TRUE | [ari=100 }—jin ouT |—[Var10=100
0002 0010
[SINT_TO_BYTE| [SINT_TO_STRING]
EN ENO EN ENO
[Vari=100 }—iN OuT |—{Var3=100 ] [Vari=100 _}—{IN OUT |—{Varii=100"]
0003 0011
[SINT_TO_DATE| [SINT_To_TE]
EN ENO EN ENO
[Vari=100 }—iN OUT |—{Var4=D#1970-01-01 ] [Vari=100 N ouT |—[Vari2=T#100ms |
0004 0012
[SINT_TO_DINT] [SINT_TO_TOD)|
EN ENO ENO
[Wari=100 N ouT |{Vars=100 ] [Vari=100 }—{in ouT | {Vari3=ToD#00:06:00.100 ]
0005 0013
[SINT_TO_DT | [SINT_TO_UDINT]
EN ENO E ENO
[Vari=100 _}—IN OUT |—{Var6=DT#1970-01-01-00:01:40 | [Vari=100_}—IiN OUT |—{[Var14=100 |
0006 0014
SINT_TO_DWORD SINT_TO_UINT
E ENO EN ENO
Var1=100 I—IN ouT —|\/ar7:100 Var1=100 I—IN ouT —‘Var15:100
0007 0015
SINT_TO_INT SINT_TO_USINT
EN ENO E ENO
Var1=100 |—|N ouT —{Var8=100 Var1=100 I—IN ouT —|var16=100
0008 0016
[SINT_TO_LREAL | [SINT_TO_WORD|
EN  ENO EN ENO
[Vari=100 }—iN ouT |—[Vare=100 ] [Vari=100 }—in OUT |—{[Var17=100 |
1 Var2 -= SINT_TO_BOOL(Varl); VarZ = Var! = 100
2 Var3 ;= SINT_TO_BYTE(Var1); Var3 = 100 Var1 =100
2 Var4 := SINT_TO_DATE(Var1); Var4 = D#1970-01-01 Var1l =100
4 Vard ;= SINT_TO_DINT(Var1); Vard =100 Var1 =100
5 Varg = SINT_TO_DT(Var1); Var6 = DT#1970-01-01-00:01:40 Var1 =100
6 Var? = SINT_TO_DWORD(Var1); Var? =100 Var1 =100
7 Varg = SINT_TO_INT(Var1); Varg = 100 Var1 =100
8 Varg = SINT_TO_LREAL(Var1); Varg9 = 100 Var1 =100
9 Var10 -= SINT_TO_REAL(Var1); Var10 = 100 Var1 =100
10 Var11 := SINT_TO_STRING(Var1}); Var11 ="100' Var1 =100
11 Var12 := SINT_TO_TIME(Var1); Var12 = T#100ms Var1 =100
12 Var13 := SINT_TO_TOD(Var1}); Var13 = TOD#00:00:00.100 Var1 =100
13 Var14 := SINT_TO_UDINT(Var1); Var14 = 100 Var1 =100
14 Var15 = SINT_TO_UINT(Var1), Var1s = 100 Var1 = 100
15 Var16 = SINT_TO_USINT(Var1); Var16 = 100 Var1 =100
16 Var17 := SINT_TO_WORD(Var1); Var17 = 100 Var1l =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

to be converted

ouT

Output

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

Converted data type
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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.

No. Variable Name ‘ Address ‘ Variable Description Variable Type | Initial Value Power Fail Safeguard |
000 Var1 STRING(80) ™ | “123458 FALSE ~
0002 Var2 BOOL ¥ | FALSE ¥ | FALSE 7
0003 Vard BYTE ¥ |64 FALSE 7
o004 Vard DATE ¥ | D#1570-01-1 FALSE ~
0005 Vars DINT ¥ | 100 FALSE 7
0005 Vars oT ¥ | DT#1870-01-01...| FALSE &
o007 Var? DWORD ¥ | 123458 FALSE ~
oons Ward INT ¥ | 7816 FALSE e
oo0s Varg LREAL ¥ | 1234586 FALSE &
0010 Var10 REAL ¥ | 123458 FALSE ~
00N Vart1 SINT ¥ |64 FALSE 7
0012 Var12 TIME ¥ | THIMS FALSE &
0013 “ar13 TOD ¥ | TOD#00:00:00.... | FALSE 7
0014 “ar14 UDINT ¥ | 123458 FALSE 7
0015 Var1s UINT ¥ | 57520 FALSE ~
0016 Var1g USINT ¥ |64 FALSE 7
0017 Var1? WORD 57920 FALSE 7
0007 0009
STRING_TO_BOOL STRING_TO_REAL
EN ENO EN ENO
Var1=123456' |-—|IN OUT |—[Var2=FALSE [Vari=123456 }—{IN OUT (—[Var10=123456
0002 0010
STRING_TC_BYTE STRING_TO_SINT
EN END EN ENO
[Vari=123456" N OuT |—{Var3=64_] [Vari=123456" } N ouT [—{Varii=64 ]
0003 0011
STRING_TC_DATE STRING_TO_TIME
EN ENO EN ENG
[Vari=123456 | IN ouT | [ars=o#1970-0101 | [Vari=123458 N OuT | —{Vari2=T#oms ]
0004 0012
STRING_TC_DINT, STRING_TO_TOD
EN ENO EN ENO
Vari=123456" | —IN OUT |—{Var5=123456 [Vari=123456 }—{iN ouT | [Vari3=TOD#00:00:00 ]
0005 0013
STRING_TO_DT STRING_TO_UDINT
EN ENO EN ENO
Vari=123456" | —IN OUT |—{VarG=0T#1970-01-01-00:00:00 ] [Vari=123456 }—{IN ouT —[Varia=123456
0006 0014
STRING_TC_DWORD STRING_TO_UINT
EN ENO EN ENO
Vari=123456" | —IN QUT [—{Var7=123456 [Vari="123456" OUT [—{Var15=57920
0007 0015
STRING_TC_INT STRING_TO_USINT
EN ENO EN ENO
Vari=123456' | —IN OUT |—{Varg=7618 [Vari=123456" N ouT {Vari6=64
0008 0016
STRING_TC_LREAL STRING_TO_WORD
EN END EN ENO
Vari=123456" | —IN OUT |—{Varg=123456 [Vari=123456" }{IN ouT |—{Var17=57920
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1 Var2 = STRING_TO_BOOL(Var1): Var2 = Vari = '123456'
2 Var3 = STRING TO BYTE(Vari): Var3 = 64 Vari = '123456'
3 Var4 = STRING_TO_DATE(Var1) Var4 = D#1970-01-01 Var1 = '123456'
4 Var5 = STRING_TO_DINT(Var1); Varb = 123456 Var1 = '123456'
5 Var6 -= STRING_TO_DT(Var1). Var6 = DT#1970-01-01-00:00:00 Varl = '123456'
6 Var? -= STRING_TO_DWORD(Var1) Var7 = 123456 Vari = '123456'
7 Var8 == STRING_TO_INT(Vari): Varg = -7616 Var1 = '123456'
8 Vard -= STRING_TO_LREAL(Var1): Vard = 123456 Var1 = '123456'
g Vari0 = STRING_TO_REAL(Vart): Var10 = -1.#IND Var1 = '123456'
10 Vari1 = STRING_TO_SINT(Var1) var11 = 64 Var1 = '123456'
11 Var12 == STRING_TO_TIME(Var1): Var12 = T#0ms Var1 = '123456'
12 Vart3 == STRING_TO_TOD(Vart); Var13 = TOD#00:00:00 Var1 = '123456'
13 Vari4 = STRING_TO_UDINT(Vart): Var14 = 123456 Vari = '123456'
14 Vari5 = STRING_TO_UINT(Var1) Var15 = 57920 Var1 = '123456'
15 Var16 = STRING_TO_USINT(Vari); Var16 = 64 Var1 = '123456'
16 Var17 -= STRING_TO_WORD(Var1)] Var17 = 57920 Vari = '123456'

5.6.12 TIME _TO _TYPE (Time Type Conversion Instruction)

5.6.12.1 Function

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

out uoye |BOOL. BYTE, DINT, DWORD, INT, LREAL, REAL, Comvertod data tvo
WPU I STRING, SINT, UDINT, UINT, USINT, WORD v typ

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 Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 Wari TIME T#5m0s0ms FALSE Not Public |—
oooz Warz BOOL TRUE FALSE Mot Public |—
o003 ar3 BYTE 224 FALSE Not Public |_
o004 “Ward DINT 300000 FALSE Mot Public |—
00os ars DWORD 300000 FALSE Mot Public |—
ooos arg INT 27680 FALSE Not Public |—
ooor ar? LREAL 300000 FALSE Mot Public |—
ooos arg INT 100 FALSE Not Public |—
00os “ard LREAL 32 FALSE Not Public |—
o010 Warll STRING(80) T#5m' FALSE Mot Public |—
0011 Wart1 UDINT 300000 FALSE Not Public |_
oz Warlz UINT J7E56 FALSE Mot Public |—
0013 Warld USINT 224 FALSE Mot Public |—
0014 Vari4 WORD 37856 FALSE Not Public E_
0001

TIME_TO_BOOL
EN ENO

[Vari=T#5m0sims |}

Lt LA gy Var2=TRUE ]

0002
TIME_TO_BYTE
EN ENO
[Vari=T#5m0s0ms IN OUT —{Var3=224
0003 Var3:BYTE
TIME_TO_DINT
EMN ENO
[Vari=T#5mos0ms —IN OUT |—{Var4=300000
0004
TIME_TO_DWORD
EN EMNO
[Vari=T#5m0s0ms IN OUT |—{Var5=300000
0005
TIME_TO_INT
EMN ENO
[Vari=T#5mos0ms —IN OUT —{VarG=-27680
0006
TIME_TO_LREAL
EN ENO
[Vari=T#6m0soms }—IN OUT |—{var7=300000
0oo7
TIME_TO_REAL
EMN ENO
[Vari=T#5mos0ms —IN OUT |—{Varg=300000
[0

TIME_TO_SINT
EN ENO

[Var1=T#5m0s0ms ||

L] OUT |—{Var9=32
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0009

TIME_TO_STRING
EM ENO
Var1=T#5m0s0ms I—\N out —|\f’ar1ﬂ:T#5m'
0010
TIME_TO_UDINT
EM ENOD

Var1=T#ém0s0ms I—\N ouT —|Var1‘|:3EIUUUU

oo

TIME_TO_UINT
EN ENO

Var1=T#am0s0ms IN ouT —{Var12:37856

0012

TIME_TO_USINT
EN END

Var1=T#ém0s0ms I—\N ouT —|Var13:224

0013

TIME_TO_WORD
EN ENO

[Varl=T#am0s0ms —{IN OUT |{Varl4=37855

1 Var? = TIME_TO_BOOL(Var1); Var2 = Vart = T#5m0s0ms
2 Vard = TIME_TO_BYTE(Vart); Vard =224 Vart = T#bm0s0ms
3 Vard -= TIME_TO_DINT(Var1); Var4 = 300000 Var1 = T#m0s0ms
4 Var5 = TIME_TO_DWORD(Var1}; Varh = 300000 Var1 = T#bm0s0ms
5 VarG = TIME_TO_INT(Var1); Varé = -27680 Var1 = T#om0s0ms
6 Var? = TIME_TO_LREAL(Var1); Var7 = 300000 Var1 = T#bm0s0ms
7 Varg .= TIME_TO_REAL(Var1); Var8 = 300000 Vart = T#bm0s0ms
8 Vard = TIME_TO_SINT(Var1); Varg =-32 Var1 = T#m0s0ms
9 Var10 = TIME_TO_STRING(Var1}; Var10 = T#am' Var1 = T#bm0s0ms
10 Vart1 = TIME_TO_UDINT(Var1); Var11 = 300000 Var1 = T#om0s0ms
11 Var12 = TIME_TO_UINT(Var1); Var12 = 37856 Var1 = T#bm0s0ms
12 Var13 = TIME_TO_USINT(Vart); Var13 =224 Vart = T#bm0s0ms
i Var14 = TIME_TO_WORD(Var1); Var14 = 37856 Var1 = T#m0s0ms

5.6.13 TOD TO TYPE (Time Type Conversion Instruction)

5.6.13.1 Function

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

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

ouT Output ’ ’ ’ ’ ’ ’ ’ Converted data type
STRING, SINT, UDINT, UINT, USINT, WORD

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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NetWork Public | Enable constant

No. Variable Name | Address | Variable Dezcription Variable Type Online Value Power Fail Safeguard
0001 Vart TOD TOD#10:20:30 | FALSE Mot Public
o000z VarZ BOOL TRUE FALSE Not Public
0003 Vard BYTE 176 FALSE Not Public
0004 Vard DINT 37230000 FALSE Not Public
0005 Vars DVWORD JTZ30000 FALSE Not Public
0008 Varg INT 0 FALSE Not Public
0007 Var? LREAL 37230000 FALSE Not Public
o00o0s Vard REAL ITZ3000 FALSE Not Public
0008 Varg SINT a0 FALSE Not Public
oo1o Varil STRING(80) TOD#10:20:30"  FALSE Not Public
oo Vart1 UDINT JTZ3I0000 FALSE Mot Public
001z VarlZ UINT 5552 FALSE Not Public
0013 Var13d USINT 176 FALSE Not Public
0014 Varl4 WORD 55852 FALSE Mot Public
0001
TOD_TO_BOOL
EN ENO
Var1i=TOD#10:20:30 }—IN PVl Var2=TRUE |
0002
TOD_TO_BYTE
EN ENO
Vari=ToD#10:20:30_{IN OUT —{var3=176
0003
TOD_TO_DINT
EN ENO
Var1=TOD#10:20:30_}—{IN OUT [{Var4=37230000
0004
TOD_TO_DWORD
EN ENO
Var1=TOD#10:20:30 N OUT —{Var5=37230000
0005
TOD_TO_INT
EN ENO
Var1=TOD#10:20:30_}—{IN OUT |—|Varf=5552
0006
TOD_TO_LREAL
EN ENO
Var1=TOD#10:20:30 N OUT [—{Var7=37230000
0007
TOD_TO_REAL
EN ENO
Varl=TOD#10:20:30_{IN OUT —{Var8=37230000
0008

TOD_TO_SINT
EN ENO
Vari=TOD#10-20:30 N OUT |{Vara=-80
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TOD_TO_STRING

[Var1=TOD#10.20.30 |

EN ENO
IN out

—[VarT0=TOD#10.20.30°

0010

TOD_TO_UDINT
EN ENO
Vari=TOD#10.20.30 |—|IN OUT |—{Vari1=37230000

oo

TOD_TO_UINT

Vari=TOD#10:20:30 l*

EN ENO

1N ouT —{Var12=5552

o001z

Var? = TOD_TO_BOOL(Var1),
Var3 = TOD_TO_BYTE(Var1);
Vard = TOD_TO_DINT(Var1),
Var5 = TOD_TO_DWORD(Var1);
Var6 = TOD_TO_INT(Vart),

Var7 = TOD_TO_LREAL(Var1);
Var8 = TOD_TO_REAL(Var1);
Var9 = TOD_TO_SINT(Var1):
Var10 = TOD_TO_STRING(Var1):

10 Varll = TOD_TO_UDINT(Vari):
11 Vari2 = TOD_TO_UINT(Vart),
12 | Varl3 = TOD_TO_USINT(Vart),
13 | Varl4 = TOD_TO_WORD(Vart):

5.6.14 UDINT_TO_TYPE (Unsigned
Instruction)
5.6.14.1 Function

TOD_TO_USINT
EN END
Var1=TOD#10:20:30 I—\N ouT —|Var‘|3=‘|?ﬁ
013
TOD_TO_WORD
EN ENO
Vari=TOD#1020:30 N OUT |{Varid=5552
Var2 = IS
Var3 =176

Vard = 37230000
Vard = 37230000
Vart = 5552

Var? = 37230000
Var8 = 37230000
Var9 = -80

Var10 = "TOD#10:20:30'
Var11 = 37230000
Var12 = 5552
Var13d =176
Var14 = 5552

Double Integer

Convert unsigned double integer type to another data type.

Var1 = TOD#10:20:30
Var1 = TOD#10:20:30
Var1 = TOD#10:20:30
Varl = TOD#10:20:30
Varl = TOD#10:20:30
Var1l = TOD#10:20:30
Var1 = TOD#10:20:30
Var1 = TOD#10:20:30
Var1 = TOD#10:20:30
Var1 = TOD#10:20:30
Varl = TOD#10:20:30
Varl = TOD#10:20:30
Var1l = TOD#10:20:30

Type Conversion

5.6.14.2 Parameter
Parameter|Statement|Data Type Description
Enter the unsigned double
IN Input UDINT integer variable to be
converted
BOOL, BYTE, DATE, DINT, DT, DWORD, INT,
ouT Output LREAL, REAL, SINT, STRING, TIME, TOD, UINT, |Converted data type
USINT, WORD
5.6.14.3 Example

The following example uses the UDINT conversion instruction to convert UDINT variables to other data types.
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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.

Mo. Variable Name | Address | Variable Description | Variable Type | Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 | Vart UDINT ﬂ 20000 FALSE ﬂ Not Public ﬂ [
0002 |var2 BOOL ﬂ TRUE ﬂ FALSE ﬂ Not Public ﬂ [
0003 |Var3 BYTE ﬂ 32 FALSE ﬂ Not Public ﬂ [
0004 | Vard DATE ﬂ D#1870-01-01 | FALSE ﬂ Not Public ﬂ [
0005 | Vars DINT ﬂ 20000 FALSE ﬂ Not Public ﬂ [
0006 |Vare DT ﬂ DT#1970-01-... FALSE ﬂ Not Public ﬂ [
0007 | Var? DWORD ﬂ 20000 FALSE ﬂ Not Public ﬂ [
0008 | Varg INT ﬂ 20000 FALSE ﬂ Not Public ﬂ [
0009 |Varg LREAL ﬂ 20000 FALSE ﬂ Not Public ﬂ [
0010 |Varto REAL ﬂ 20000 FALSE ﬂ Not Public ﬂ [
0011 | Vartt SINT ﬂ 32 FALSE ﬂ Not Public ﬂ [
0012 |vari2 STRING(0) ﬂ 20000° FALSE ﬂ Not Public ﬂ [
0013 |vari3 TIE ﬂ TH20s0MS | FALSE ﬂ Not Public ﬂ [
0014 |varis TOD ﬂ TOD#00:00:20 | FALSE ﬂ Not Public ﬂ [
0015 |varis umT ﬂ 20000 FALSE ﬂ Not Public ﬂ [
0016 |Varis USINT ﬂ 32 FALSE ﬂ Not Public ﬂ [
0017 Vart? WORD ﬂ 20000 FALSE ﬂ Not Public ﬂE_

0001 0001
UDINT_TO_BOOL ,m‘
T e B IS TROE | =200 i B IS TROE |
0002 0002
[art=20083 ]| ouT | [Var=33 [art=20083 ]| ouT | [Var=33
0003 0003
[Vari=z8008 }—in ouT [{Er-oFeToaTaT | [Vari=z8008 }—in ouT [{Er-oFeToaTaT |
0004 0004
[ar=20065 ]| ouT | [arE=z0ma9 ] [ar=20065 ]| ouT | [arE=z0ma9 ]
0005 0005
[art=20083 ]| OUT | [Vare=DT#1870-0707-05 3320 | [art=20083 ]| OUT | [Vare=DT#1870-0707-05 3320 |
0006 0006
UDINT_TO_DWORD) ,m‘
il ) Elﬁl_m =z Elﬁl_m
0007 0007
[Vart=26665 1| oUT | [ar=z0a50 ] [Vart=26665 1| oUT | [ar=z0a50 ]
0008 0008
UDINT_TO_LREAL ,m‘
e ) Eﬁ?l_m [Vari=20006 i Eﬁ?l_m
1 Var2 -= UDINT_TO_BOOL(Var1); Var2 = Var1 = 20000
2 Var3 == UDINT_TO_BYTE(Var1); Vard = 32 Var1 = 20000
3 Vard .= UDINT_TO_DATE(Var1); Var4 = D#1970-01-01 Var1 = 20000
4 Var5 = UDINT_TO_DINT(Var1); Varb = 20000 Var1 = 20000
5 VarG = UDINT_TO_DT(Var1); Var6 = DT#19870-01-01-05:33:20 Var1 = 20000
4] Var? ;= UDINT_TO_DWORD(Var1); Var7 = 20000 Var1 = 20000
7 Var8 := UDINT_TO_INT(Var1), Varg = 20000 Var1 = 20000
8 Var9 .= UDINT_TO_LREAL(Var1), Varf = 20000 Var1 = 20000
9 Var10 == UDINT_TO_REAL(Var1); Var10 = 20000 Var1 = 20000
10 Var11 ;= UDINT_TO_SINT(Var1); Var11 =32 Var1 = 20000
11 Var12 == UDINT_TO_STRING(Var1}); Var12 = '20000' Var1 = 20000
12 Var13 = UDINT_TO_TIME(Var1); Var13 = T#20s0ms Var1 = 20000
13 Var14 = UDINT_TO_TOD(Var1); Var14 = TOD#00:00:20 Var1 = 20000
14 Var15 == UDINT_TO_UINT(Var1); Var1s = 20000 Var1 = 20000
15 Var16 == UDINT_TO_USINT(Var1), Var1g = 32 Var1 = 20000
16 Var17 ;= UDINT_TO_WORD(Var1); Var17 = 20000 Var1 = 20000
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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

Enter the unsigned integer

IN Input UINT
fpu variable to be converted

BOOL, BYTE, DATE, DINT, DT, DWORD, INT,
OUT Output  |LREAL, REAL, SINT, STRING, TIME, TOD, UDINT,  |Converted data type
USINT, WORD

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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Mo. “Wariable Nam&‘ Address ‘Variable Description | ariable Type Initial Walue Power Fail Safeguard| MNetWerk Public | Enable constant
o001 ar1 UINT 20000 FALSE Mot Public ’_
ooz “ar2 BOOL FALSE FALSE Mot Public |—
0003 Var3 BYTE 32 FALSE Mot Public ’_
ooon4 “ard DATE De#1970-01-01 FALSE Mot Public |—
ooos Vars DINT 20000 FALSE Mot Public |—
0005 arg DT DT#1570-01-01...| FALSE Mot Public ’_
oo arT DWORD 20000 FALSE Mot Public |—
ooos Vard INT 20000 FALSE Mot Public ’_
ooos Varg LREAL 20000 FALSE Mot Public |—
0010 Var10 REAL 20000 FALSE Mot Public |—
0011 Varil SINT 32 FALSE Mot Public ’_
o2 arl2 STRING(E0} 20000 FALSE Mot Public |—
0013 Varl3 TIME T#20s0ms FALSE Mot Public ’_
0014 “arl4 ToD TOD#00:00:20 FALSE Mot Public |—
0015 Varls UDINT 20000 FALSE Mot Public |—
0016 Varlg USINT 32 FALSE Mot Public ’_
0017 Varl? WORD 20000 FALSE Mot Public E_

0001 0009
UINT_TO_BOOL ,m‘
=) oot | e [War=z0000 }—|nu Eﬁi}_m
0002 0010
’m‘ ,m‘
I ETJ?F \N“ ETJ?F
0003 oo
[T T DA [OOSR
[Far=20000 | e | mar=orereear [Far=ze000 }n . | varz=zsm00]
0004 0012
[Wari=20000 }—|in o | {ars=zs000] [War=20006 ]| e | mars=rezasoms |
0005 0013
’m‘ ,m‘
0006 0014
UINT_TO_DWORD ,m‘
e e | arr=ss000 ] [Far=zama0 n. i | arrs=s0000 ]
0007 0015
’m‘ |m|
[Far=20000 | e | are=zam00] [Far=z0000 }|n o | =
ooog 0016
UINT_TO_LREAL |m|
e B | are=zs000] [War=20006 ]| o | Fartr=z0000]
00 Var2 = UINT_TO_BOOL(Var1). Var2 = Var! = 20000
2 Var3 = UINT_TO_BYTE(Var1); Vard =32 Var1 = 20000
3 Vard := UINT_TO_DATE(Var1); Var4 = D#1970-01-01 Var1 = 20000
4 Var5 := UINT_TO_DINT(Var1); Vard = 20000 Var1 = 20000
5 VarG = UINT_TO_DT(Var1); Varf = DT#1970-01-01-05:33:20 Var1 = 20000
6 Var? = UINT_TQ_DWORD(Var1): Var7 = 20000 Var1 = 20000
7 Var8 = UINT_TO_INT(Var1); Vard = 20000 Var1 = 20000
8 Var9 .= UINT_TC_LREAL(Var1): Vard = 20000 Var1 = 20000
9 Var10 = UINT_TO_REAL(Var1): Var10 = 20000 Var1 = 20000
10 Var11 = UINT_TO_SINT(Var1), Var11 =32 Var1 = 20000
11 Var12 == UINT_TO_STRING(Var1); Var12 ='20000" Var1 = 20000
12 Var1d = UINT_TO_TIME(Var1); Var13 = T#20s0ms Var1 = 20000
13 Var14 = UINT_TO_TOD(Var1), Var14 = TOD#00:00:20 Var1 = 20000
14 Var15 = UINT_TO_UDINT(Var1); Var15 = 20000 Var1 = 20000
15 Var16 = UINT_TO_USINT(Var1); Var16 =32 Var1 = 20000
16 Var17 = UINT_TO_WORD(Var1), Var17 = 20000 Var1 = 20000
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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
IN Input USINT integer variable to be
converted

BOOL, BYTE, DATE, DINT, DT, DWORD, INT,
ouT Output LREAL, REAL, SINT, STRING, TIME, TOD, UDINT, |Converted data type
UINT, WORD

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. Variable Name| Address | Variable Description Variable Type Initial Value Power Fail Safeguard NetWork Public | Enable constant
0001  |vari USINT 100 FALSE Not Public [
0002 |var2 BOOL TRUE FALSE Not Public [
0003 |var3 BYTE 100 FALSE Not Public [
0004  |vard DATE D#1970-01-01 | FALSE Not Public [
0005 |Vars DINT 100 FALSE Not Public [
0008 |Vars DT DT#1870-01-01... FALSE Not Public [
0007 | Var? DWORD 100 FALSE Not Public [
0005 |Vard INT 100 FALSE Not Public [
0008 |Vard LREAL 100 FALSE Not Public [
0010 |Varto REAL 100 FALSE Not Public [
0011 |Vartt SINT 100 FALSE Not Public [
0012 |vart2 STRNG(8D)  “100° FALSE Not Public [
0013 |vart3 TIE T#1s0ms FALSE Not Public [
0014 |vari4 TOD TOD#00:00:00.... FALSE Not Public [
0015 |varis UDINT 100 FALSE Not Public [
0016  |varis UINT 100 FALSE Not Public [
0017 |vari7 WORD 100 FALSE Not Public [

0009 0009
USINT_TO_REAL USINT_TO_REAL
EN ENO EN ENO
[Var1=100 '—lN ouT —‘Vaf‘lﬂ:‘\ﬂﬂ Var1=100 '—lN ouT —|Var1ﬂ:‘|ﬂﬂ
0010 o010
USINT_TO_SINT USINT_TO_SINT
EN ENO EN ENO
[Var1=100 FlN ouT —‘VET‘I‘I:‘IUU Var1=100 '7|N ouT —‘VEIF‘H=1UU
0011 0011
USINT_TO_STRING USINT_TO_STRING
EMN ENO EMN ENO
[Var1=100 '—lN ouT —|Var12:'1ﬂﬂ' Var1=100 '—lN ouT —|Var12:'100‘
0012 o012
USINT_TO_TIME USINT_TO_TIME
EN ENO EN ENO
[Var1=100 FlN ouT —|\.’ar‘l3:T#'IUUms Var1=100 '7|N ouT —|Var‘l3:T#1UUms
0013 0013
USINT_TO_TOD USINT_TO_TOD
EMN ENO EMN ENO
[Var1=100 '—lN ouT —|Var1 4=TOD#00:00:00.100 Var1=100 '—lN ouT —‘VEIH 4=TOD#00:00:00.100
0014 0014
USINT_TO_UDINT USINT_TO_UDINT
EN ENO EN ENO
[Var1=100 FlN ouT —|Var15:100 Var1=100 '7|N ouT —|Var15:100
0015 0015
USINT_TG_UINT USINT_TG_UINT
EN ENO EN ENO
[¥ar1=100 '—lN ouT —|VEIF15:1UU Var1=100 '—lN ouT —|Var‘|5:1UU
0016 o016
USINT_TO_WORD USINT_TO_WORD
EN ENO EN ENO
[Var1=100 FlN ouT —|Var‘l?:1ﬂﬂ Var1=100 '7|N ouT —h"arﬂ?:‘lﬂﬂ
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1 Var2 == USINT_TO_BOOL(Var); Var2 = Var! = 100
2 Var3 == USINT_TO_BYTE(Var1); Var3 = 100 Varl = 100
3 Vard == USINT_TO_DATE(Var1). Vard = D#1970-01-01 varl = 100
4 Var5 == USINT_TQ_DINT(Vart); Vars = 100 varl = 100
5 Var6 == USINT_TO_DT(Vart); Var6 = DT#1970-01-01-00:01:40 Var1 = 100
6 Var? == USINT_TO_DWORD(Var1); Var7 = 100 varl = 100
7 Var8 == USINT_TO_INT(Var1); Varg = 100 varl = 100
8 Vard == USINT_TO_LREAL(Var1); Var9 = 100 varl = 100
9 Var10 = USINT_TO_REAL(Var1); Var10 = 100 varl = 100
10 Varl1:= USINT_TO_SINT(Var1); Var11 = 100 varl = 100
11 Var12 -= USINT_TO_STRING(Var1); Var12 ='100' varl = 100
12 Var13 = USINT_TO_TIME(Var1): Var13 = T#100ms varl = 100
13 Var14 -= USINT_TO_TOD(Var1); Var14 = TOD#00:00:00.100 varl = 100
14 Var15 = USINT_TO_UDINT(Var1); Var15 = 100 varl = 100
15 Var16 -= USINT_TO_UINT(Var1); Var16 = 100 Varl = 100
16 Var17 -= USINT_TO_WORD(Var1); Var17 = 100 varl = 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

OUT outny |BOOL: BYTE, DATE, DINT, DT, DWORD, INT, LREAL, | . = ..
WPYIREAL, SINT, STRING, TIME, TOD, UDINT, UINT, USINT |0/ oo A pe

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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1F |
No. “ariable Name | Address “fariable Description “ariable Type | Initial Value Power Fail Safeguard | NetWork Public | Enable constant
0001 Warl WORD ﬂ 12345 FALSE ﬂ Not Public ﬂ r
0002 |var2 BOOL ﬂ TRUE ﬂ FALSE ﬂ Not Pubic ﬂ [
0003 |Var3 BYTE ﬂ 57 FALSE ﬂ Not Pubic ﬂ [
0004 ard DATE ﬂ D##1570-01-01  FALSE ﬂ Not Public ﬂ |—
0005 Vard DINT ﬂ 12345 FALSE ﬂ Not Public ﬂ r
0006 Varg oT ﬂ DT#1870-01-... FALSE ﬂ Not Public ﬂ |—
ooy Var? DWORD ﬂ 12345 FALSE ﬂ Not Public ﬂ |—
0008 Vard NT ﬂ FALSE ﬂ Not Public ﬂ [
0008 Varg LREAL ﬂ 12345 FALSE ﬂ Not Public ﬂ |—
0010 Var1l REAL ﬂ 12345 FALSE ﬂ Not Public ﬂ |—
0011 [Vartt SINT ﬂ 57 FALSE ﬂ Not Pubic ﬂ [
012 Varl2 STRING(80) ﬂ 12345 FALSE ﬂ Not Public ﬂ |—
0013 Varld TIME ﬂ T#20s0MS FALSE ﬂ Not Public ﬂ |—
o014 Varlé TOD ﬂ TOD00:00:12 | FALSE ﬂ Not Public ﬂ |—
0015 Varls UDINT ﬂ 12345 FALSE ﬂ Not Public ﬂ |—
0016 Varlg UINT ﬂ 12345 FALSE ﬂ Not Public ﬂ |—
0017 |Varl7 UDINT ﬂ 57 FALSE ﬂ Not Public ﬂ [
0007 0009
WORD_TO_BOOL WORD_TO_REAL
EN ENO EN ENO
[VEr=12345 ]|IN ouT | [TEEEER [ari=1z335 ] ouT | [Ern=12345 |
0002 0010
WORD_TO_BYTE [WORD_TO_SINT|
N ENO ENO
[Vari=12345 N OUT {Vari=57 | [Vari=12345 }{IN out | [Varii=s7 |
003 oo
WORD_TO_DATE WORD_TO_STRING
ENO EN ENO
[Vari=12345 N OUT |—[var4=D#1970-01-01 | [Vari=12345 }—iN OUT —[Variz=12345 |
0004 0012
WORD_TO_DINT [WORD_TO_TIME]
- ENO END
[Vari=12325 N ouT |—[Var5=12345 | [Var1=12345 N OUT |—{var13=T#12s345ms |
0005 0013
WORD_TO_DT WORD_TO_TOD
EN ENO EN ENO
[VEr=12345 ]|IN OUT | [Var=DTATa70 6101 032545 | [ari=12345 N OUT | [ar4=ToD#00 0072345
0006 0014
WORD_TO_DWORD WORD_TO_UDINT
N ENO EN ENO
[ari=1z3as i oUT | [ar7=12345 | [ari=1z335 ] out | [varis=1z3a5 |
0007 0015
WORD_TO_INT WORD_TO_UINT
ENO EN ENO
[Vart=12345 N OUT |—{varg=12345 | [Var1=12345 }—in OUT |—{Var16=12345 |
0008 0016
[WORD_TO_LREAL | WORD_TO_USINT
o ENO EN ENO
[Vari=12325 N OUT |—{Vars=12345 | [Vari=12345 | {IN OUT |{Vari7=567 |
1 Var2 = WORD_TO_BOOL(Var1) Var2 = Varl = 12345
2 Var3 == WORD_TO_BYTE(\ar1); Var3 = 57 Var1 = 12345
3 Vard .= WORD_TO_DATE(Var1); Vard = D#1970-01-01 Var1 = 12345
4 Var5 := WORD_TO_DINT(\Var1); Varb = 12345 Vart = 12345
5 Var6 == WORD_TO_DT(Var1), Varg = DT#1970-01-01-03:25:45 Var1 = 12345
G Var7 == WORD_TO_DWORD(Var1); Var7 = 12345 Var1 = 12345
T Var8 := WORD_TO_INT(Var1); Var8 = 12345 Var1 = 12345
8 Var9 = WORD_TO_LREAL(Var1); Var9 = 12345 Var1 = 12345
9 Var10 == WORD_TO_REAL(Var1); Var10 = 12345 Var1 = 12345
10 Var11 .= WORD_TO_SINT{Var1), Var11 = 57 Var1 = 12345
11 Var12 == WORD_TO_STRING(\ar1); Var12 ='12345' Var1 = 12345
12 Var13 := WORD_TO_TIME(Harty—— = Var13 = T#12s5345ms Var1 = 12345
13 Var14 = WORD_TO_TOD(\Mar1:WORD Var14 = TOD#00:00:12.345 Vart = 12345
14 Var15 = WORD_TO_UDINT(Var1), Var1s = 12345 Var1 = 12345
ib Var16 = WORD_TO_UINT{Var1), Var16 = 12345 Var1 = 12345
16 Var17 = WORD_TO_USINT(Var1); Var17 = 57 Var1 = 12345

5.6.18

TRUNC (Truncate)
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5.6.18.1 Function

Implement the trunc function.

TRUNC
—EN ENO—
—IN OUT —

TRUNC Functional Block

5.6.18.2 Parameter

P Fail
Parameter Statement Data Type Description Initial Value ower Fal
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Enter the floating
IN Input REAL point variable to [0 FALSE
be rounded
OouT Output DINT Rounded integer |0 FALSE

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.

No. “ariable Mame Online Value Power Fail Safeguard | NetWork Public | Enable constant

Address | ariable Description | Variable Type

ooo1 Wari REAL 2855 FALSE Not Public |—

oooz Var2 DINT 5 FALSE Not Public E_

TRUNC
EN ENO f————
Var1=29.55 | (il OUTH{ Var2=29
1 Var2 =TRUNC(Var1); ‘Var2 =29 Var1 = 29.55

5.7 Pointer

5.7.1 ADR (Address)

5.7.1.1 Function
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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
Parameter | Statement |Data Type Description Initial Power Fail

ipti
P P Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
IN Input BYTE Enter a variable to get its address 0 FALSE
OUT Output POINTER TO Pointer VariabIe., useq to store the address 0 FALSE
BYTE of the input variable in memory

5.7.1.3 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.

NetWork Public | Enable constant

EN

VarBYTE=100

IN

ADR
ENO

No. Variable Name Address ariable Description Variable Type Online Value Power Fail Safeguard
o004 P_VarBYTE POINTER TO BYTE 554501504 FALSE Not Public
o00s \arB%TE BYTE 100 FALSE Mot Public

-
m |

OuUT

P_VarBYTE=954601504 |

1 P_VarBYTE := ADR(VarBYTE),

5.7.2

5.7.2.1

VAL (Value)

Function

| P_VarBYTE = 954601504

Get the data at the address pointed by the pointer.
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VAL
—EN ENO —
—IN OUT [—
VAL Functional Block
5.7.2.2 Parameter
Parameter Statement |Data Type Description Initial Power Fail
ipti
P P Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
POINTER TO . .
IN Input BYTE Pointer variable 0 FALSE
Value of the add inted t
ouUT Output BYTE atue of the address pomnted {o FALSE
by the 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.

No. Wariable Name

Address |

Variable Description |

Variable Type

Online Value Powier Fai Safeguard

NetWork Public |

Enable constant |

0001 P_WarBYTE

o002 VarByte

POINTER TO BYTE

BYTE

782600608 FALSE

100 FALSE

VAL

Mot Public

Not Public

=
=

EN ENO

OUTH{VarByte=100 |

||F‘I \arBYTE=792600608 N

1 VarBYTE = VAL(P_VarBYTE),

5.8 String

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

5.8.1.1 Function

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

91



yww

Left
—EN ENO -
—(Str Left—
—Count
Left Functional Block
5.8.1.2 Parameter
Parameter | Statement|Data Type Description Initial | Power Fail
ipti
P P Value |[Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Input stri ith i
Str Input STRING nput string, with a maximum FALSE
length of 128
BYTE, WORD, DWORD, .
Length of the substring to
Count Input SINT, USINT, INT, UINTNT retum 0 FALSE
and UDINT
Return substring.
(1) If Str is empty, return
empty;
(2) If count is smaller than or
equal to 0, return empty;
Left Return  |STRING (3) If the actual length of str is FALSE
greater 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. “ariable Name ‘ Address |

ariable Description

ariable Type

| Online Value ‘ Power Fail Safeguard

NetWork Public |

Enable constant

0001

o002 Count

ooo3 WarString

inputString

STRING(128)
DINT

STRING(128)

"HollySys" FALSE
5 FALSE

"Holly" FALSE
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Left
EN ENO
linputString='"HollySys' —Str Left—\VarString="Holly' |
[Count=5 —Count
1 VarString = Left(inputString, Count); \VarString = "Holly' inputString = 'HollySys' Count=5
5.8.2 Right (Gets the string to the right of the string )
5.8.2.1 Function
It is to return the substring consisting of the rightmost count characters of the specified string.
Right
—EN ENO—
—(Str Right|—
—Count
Right Functional Block
5.8.2.2 Parameter
Initial |P Fail
Parameter|Statement |Data Type Description fta ower Fal
Value |Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Input stri ith i
Str Input STRING fiput STng, Wit @ maximum FALSE
length of 128
BYTE, WORD, DWORD,
Count Input SINT, USINT, INT, UINTNT |Length of the substring to return |FALSE |FALSE
and UDINT
Return substring.
(1) If Str is empty, return empty;
(2) If count is smaller than or
equal to 0, return empty;
Right Return STRING (3) If the actual length of str is FALSE

greater than 128, take the first
128 characters;

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

return str;
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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. “ariable Name Address ‘ariable Description ‘ariable Type ‘ Initial Value Power Fail Safeguard ‘
0001 inputString STRING(128) ™ |~ FALSE 7
o002 Count DINT hal L1 FALSE ~
0003 VarString STRING(128) ™ |~ FALSE 7

‘ Right

inputString=HollySys" HStr Right—{VarString="Sys’ |
| Count=3 —Count

1 VarString = Right(inputString, Count); |VarString = "HollySys' inputString = 'Sys' Count =3
5.8.3 Concat (String concatenation)

5.8.3.1 Function

Concatenate two strings.

Concat
—EN ENO—
—Str1 Concat|—
—Str2

Concat Functional Block

5.8.3.2 Parameter

Parameter|Statement|Data Type |Description l;;;:;:::;l

EN Input BOOL Enable input

ENO Output BOOL Enable output

Strl 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.

Concat  |Return  |STRING  |(1) When the length of the input string variable is greater |FALSE
than 128, take the first 128 characters;
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Power Fail
Parameter |Statement|Data Type |Description
Safeguard
(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. Variable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 inputString_1 STRING(128) Holly' FALSE Not Public |—
0002  |inputString_2 STRING(128) ‘Sys' FALSE Not Public [
0003 | VarString STRING(128) HollySys' FALSE Mot Public |—
Concat
EMN EMO
linputString 1="Holly' FHStr1  Concat—{VarString=HollySys' |
inputString 2="Sys" |—{Str2

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

5.84

5.8.4.1

Delete (String remove)

Function

inputString_1 = "Holly’'

Delete len characters starting from the pos character of str, and return the result.

—EN
—Str
—Len
—Pos

Delete
ENO
Delete

Delete Functional Block

inputString_2 = 'Sys’

5.8.4.2 Parameter
Parameter | Statement|Data Type Description Initial ) Power Fail
ipti
P P Value (Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Input stri ith i
Str Input  |STRING fiut string, With @ maximum FALSE
length of 128
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BYTE, WORD, SINT,

Len Input Number of characters to delete |0 FALSE
USINT, INT, UINT

BYTE, WORD, SINT, Starting position of the character

FALSE
USINT, INT, UINT to be deleted in the str string

Pos Input

(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 FALSE
length of str, then len = 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.

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

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

=
—

oooz VarString STRING(128) "Holly FALSE Not Public

Delete
EN ENO
inputString=HollySys" Str Delete—\arString="Holly' |

3 HLen

6 |Pos

1 VarString := Delete(inputString, 3, 6); ‘VarString = "HollySys' inputString = 'Holly'

5.8.5 Insert (String insert)

5.8.5.1 Function

Insert str2 into a position after the pos character of strl, and return the result.
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—EN

—Str1
—Str2
—Pos

Insert
ENO
Insert

Insert Functional Block

5.8.5.2 Parameter
P . Stat ¢ |DataT D infi Initial Power Fail
arameter atemen ata e escription
o . Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Strl Input STRING Input string FALSE
Str2 Input STRING Inserted string FALSE
BYTE, WORD, SINT, USINT, . .
Pos Input 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.
No. Variable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard NetWork Public | Enable constant
0001  |inputString STRING(128) Holly' FALSE Not Public [
ooo2 inzetString STRING(128) "Sys' FALSE Not Public |—
0003 P INT 5 FALSE Not Public |—
0004 | VarString STRING(128) "HollySys" FALSE Not Public |—
Insert
EMN EMO
inputString=Holly Str1  Insett—VarString=HollySys" |
insetString="Sys’ {Str2
| P=5 | Pos

5.8.6

5.8.6.1

Mid (Gets the string to the middle of the string )

Function

VarString := Insert(inputString, insertSiring, P);

Return the substring consisting of len consecutive characters starting from the pos character in the string.
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Mid
—EN ENO—
—Str Mid —
—lLen
—Pos

Mid Functional Block

5.8.6.2 Parameter
A . Power Fail
Parameter|Statement|Data Type Description Initial Value
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Str Input STRING Input string FALSE
BYTE, WORD, SINT, .
Len Input USINT, INT, UINT String length to extract |0 FALSE
BYTE, WORD, SINT, Position of the string to
Fos Imput | USINT, INT, UINT extract 0 FALSE
Mid Return STRING 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. “ariable Name Address | ariable Description | Variable Type | Online Value Power Fail Safeguard | NetWork Public | Enable constant |
0001 inputString STRING(128) "HollySys' FALSE Not Public |—
0002 L INT 3 FALSE Not Public |—
0003 Pos INT 6 FALSE Not Public |—
0004 VarString STRING(128) 'Sys' FALSE Not Public |—
Mid
EM EMO
[inputString=HollySys™ |—Str Mid|  VarString="Sys’" |
[ L=3 }Len
[ Pos=6  |Pas
1 VarString := Mid(inputString, L, Pos); |VarString ='Sys' inputString = 'HollySys' L=3 Pos=6

5.8.7

5.8.7.1

Replace (String replace)

Function
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Use str2 to replace len characters starting from the pos character in strl, and return the result.

Replace
—EN ENO—
—Str1 Replace —
—Str2
—iLen
—Pos

Replace Functional Block

5.8.7.2 Parameter
o . . Power Fail
Parameter Statement |Data Type Description Initial Value
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Stri h haract
Strl Input STRING ring Whose characters FALSE
are to be replaced
Stri taining th
Str2 Tnput STRING ring contaning te FALSE
characters to be inserted
BYTE, WORD, SINT Position of the first
P Input ’ ’ ’ FALSE
o8 fpu USINT, INT, UINT character to replace
Len Input BYTE, WORD, SINT, Number of characters to 0 FALSE
USINT, INT, UINT replace
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 | Power Fail Safeguard | MetWork Public ‘ Enable constant
0001 |inputString STRING(128) HollySys' FALSE Not Public [
oooz ReplacesString STRING(E0) 5 FALSE Mot Public |—
0003 L INT 1 FALSE Mot Public |—
0004 Pos INT [ FALSE Not Public ’_
0005 | WarString STRING{128) “HollySys' FALSE Not Public |—
Replace
EN ENO

inputString=HollySys" FStr1 Replace

[ReplaceString=5" {Str2

L=1 |—Len
Pos=6 I—F'ns
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1 VarString := Replace(inputString, ReplaceString, L, Pos);
5.8.8 Find (String find)
5.8.8.1 Function
Find the first character position of str2 in strl, and return the result.
Find
—EN ENO —
—Str1 Find —
—Str2
Find Functional Block
5.8.8.2 Parameter
P Fail
Parameter|Statement|Data Type Description ower Tal
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
String bei
Strl Input STRING g being FALSE
searched
String to b
Str2 Input STRING e fobe FALSE
searched
Find Ret WORD, DWORD, INT, UINT, DINT, Charact " FALSE
in m aracter position
etu UDINT cter positio
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
0001 inputString STRING(128) HollySys' FALSE Not Public [
o002 FindString STRING(128) "Sys' FALSE Not Public |—
0003 StringPosition INT 6 FALSE Mot Public |—
Find
EMN EMNO

linputString=HollySys" FStr1

Find— StringPosition=6 |

[FindString="Sys’ |{Str2

1| StringPosition := Find(inputString, FindString); | StringPosition = 6
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5.8.9 Len (Gets the length of the string)

5.8.9.1 Function

Return the length of the input string.

Len
—EN ENO—
—Str Len—

Len Functional Block

5.8.9.2 Parameter
e o Power Fail
Parameter | Statement|Data Type Description Initial Value
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Str Input STRING Input string FALSE
WORD, DWORD, INT, UINT, |Return the length of th
Len Return ’ ’ ’ |, et ) © ength o Hhe 0 FALSE
DINT, UDINT mput string.
5.8.9.3 Example
In the following example, the length of the input string in Strl is determined.
No Variable Name Address | “ariable Description | Variable Type | Online Value Power Fail Safeguard | NetWork Public | Enable constant
0001 |inputString STRING(128) HollySys' FALSE Not Public [
ooz L INT 8 FALSE Not Public |—
‘ Len
EM ENO
inputString=HollySys" FStr 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
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Used to detect falling edges.

F_TRIG1
F_TRIG

CLK

Q

F_TRIG Functional Block

5.9.1.2 Parameter
q e . Power Fail
Parameter | Statement Data Type |Description Initial Value
Safeguard
CLK Input BOOL Falling edge trigger signal TRUE FALSE
If a falling edge is detected, Q=TRUE
Q Output BOOL when Q=TRUE calls the instruction FALSE FALSE
every time.
5.9.1.3 Example

For example, the following example uses the F_ TRIG instruction to detect the change of input CLK from "1"

tO HO"‘

No. “ariable Name Address | “ariable Description | “ariable Type Online Value Power Fail Safeguard | NetWork Public | Enable constant
QL] F_TRIG1 F_TRIG FALSE Not Public |—
oooz2 WarBooL1 BOOL FALSE FALSE Not Public |—
0003 VarBOOLZ BOOL TRUE FALSE Not Public |—

F TRIG1
arBOOL1=FALSE F_TRIG arBOOL2=TRUE
| | | CLK Q

1 F_TRIGA( F_TRIG1

2 CLK:=VarBOOL1, VarBOOL1 = Ja{iS1S

3 Q=>VarBOOL2), VarBOOL?2 = |I{8]=
5.9.2 R_TRIG (Rising Edge Detection Trigger)
5.9.2.1 Function

It is used to detect rising edges.

F_TRIG
CLK
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R_TRIG Functional Block

5.9.2.2 Parameter
A . Power Fail
Parameter Statement |Data Type Description Initial Value
Safeguard
CLK Input BOOL Rising edge trigger signal FALSE FALSE
If a rising edge is detected, Q=TRUE
Q Output BOOL when Q=TRUE calls the instruction |FALSE FALSE
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

nou to ul "
No. “ariable Name | Address | “ariable Description | ariable Type Online Value Power Fail Safeguard ‘ NetWork Public | Enable constant
0001 R_TRIGZ R_TRIG FALSE Not Public |—
o002 VarBOOL1 BOOL FALSE FALSE Not Public |—
ooo3 WVarBooLz2 BOOL TRUE FALSE Not Public |—
R TRIGZ
arBOOL1=FALSE R_TRIG
| | | CLK Q |
1 R_TRIG1(
2 CLK :==VarBOOL1,
3 1==VarBOOLZ);

5.10 Bistable Instruction

5.10.1

5.10.1.1

RS (Reset Priority Bistable)

Function

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

RS
ENO
Q

—EN
—Set
—Reset

RS Functional Block
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5.10.1.2 Parameter
L. . Power Fail
Parameter |Statement Data Type Description Initial Value
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
SET Input BOOL Setting FALSE FALSE
RESET Input BOOL Reset FALSE FALSE
Signal status of th
Q Output BOOL 1’ status of te FALSE FALSE
operand
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.

Mo. ‘ariable Name | Address | ‘ariable Description | ariable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
o001 R=1 RS FALSE Not Public |—
0002 VarBOOL3 BOOL TRUE FALSE Not Public |—
o003 VarBOOL1 BOOL TRUE FALSE Not Public |—
0004 VarBOOL2 BOOL FALSE FALSE Not Public |—

RS
EM EMNO

VarBOOL1=TRUE Set Q
VarBOOL2=FALSE |— Reseat

‘ RS1

VarBOOL3=TRUE

1 RS1(
2 Set =VarBOOL1,
3 Reset -= VarBOOL2.
4 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.

SR
—EN ENO
—Set Q-
—Reset

SR Functional Block
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5.10.2.2 Parameter
Parameter Statement Data Type Description
EN Input BOOL Enable input
ENO Output BOOL Enable output
SET Input BOOL Setting
RESET Input BOOL Reset
Signal status of th
Q Output BOOL 1ghal statts oL The
operand
5.10.2.3 Example

For example, the following example uses the SR instruction to implement the setting priority SR trigger

function. When VarBOOLI1 is "1" and VarBOOL2 is "1", set VarBOOL3 to 1.

No.

Variable Mame | Address |

Variable Description |

ariable Type

| Online Value | Power Fail Safeguard

| NetWork Public

Enable constant ‘

0001 SR1

oooz VarBoOoL1

0003 VarB0oOL2

0004 VarBOOL3

SR

BOOL

BOOL

BOOL

FALSE
TRUE FALSE
TRUE FALSE

TRUE FALSE

SR

5.11 Counter

5.11.1

5.11.1.1

VarBOOL1=TRUE

VarBOOLZ2=TRUE

EM
Set
Reset

SHE

Not Public

Mot Public

Mot Public

B

Not Public

ENO
2

L o G 3 —

Instruction

Function

SR1(
Set =VarBOOL1.
Reset = VarBOOL2Z,
Q==VarBOOL3);

CTD (Decrement Counter)

VarBOOL3=TRUE

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

input CD.
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CTD
—CD Q —
—Load CV —
— PV
CTD Functional Block
5.11.1.2 Parameter
Parameter Statement Data Type Description Initial Power Fail
ipti
P P Value Safeguard
CD Input BOOL Count input FALSE FALSE
Load Input BOOL Load input FALSE FALSE
Set the target value of th
PV Tnput WORD et Hhe farget vatue o1 the 0 FALSE
output CV using LD =1
Q Output BOOL Counter status TRUE FALSE
Cv Output WORD Current counter value 0 FALSE
5.11.1.3 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.

No. fariable Mame Address | Variable Description Variable Type | Initial Value Power Fail Safeguard | NetWork Public | Enable constant |
oooz VarBOOoL1 BOOL TRUE FALSE Mot Public |—
0003 VarBOoOoL2 BOOL TRUE FALSE Mot Public |—
ooo4 Tag_PV WORD 100 FALSE Mot Public |—
0005 VarBOOL3 BOOL FALSE FALSE Mot Public |—
0006 Tag_CV WORD _ FALSE Mot Public |—

cTDH
CTD
| CD Q
VarBOOL2=FALSE |—Load CW— Tag CWV=99
fag PV=100 PV
CTD1( CTD1

5.11.2

NN P LD R —

CD :=VarBOOL1,
Load = VarBOOL2.

PV = Tag_ PV,
Q=>VarBOOL3,
CV==Tag_CV);

CTU (Increment Counter)
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5.11.2.1

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

Function

Cu.
CTu
—{CU a —
—Reset CV —
— PV
CTU Functional Block
5.11.2.2 Parameter
P Fail
Parameter Statement Data Type Description Initial Value ower Tal
Safeguard
CU Input BOOL Count input FALSE FALSE
Reset Input BOOL Reset input FALSE FALSE
PV Input WORD Set value 0 FALSE
Q Output BOOL Counter status TRUE FALSE
Current counter
Ccv Output WORD 0 FALSE
value
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 TRUE.

No. ariable Name Address Variable Description Variable Type Online Value | Power Fail Safeguard | MetWork Public Enable constant
oood CTU1 CTu FALSE Not Public ’_
oooz2 VarBooL1 BOOL TRUE FALSE Mot Public |—
0003 VarBooL2 BOOL FALSE FALSE Not Public ’_
ooo4 VarBooL3 BOOL TRUE FALSE Mot Public |—
0005 Tag_PV WORD 100 FALSE Not Public ’_
0008 Tag_CV WORD 1 FALSE Mot Public |—

‘ CTUA

m CcTu
1N cu Q

‘ [VarBOOL2=FALSE }—Reset CW— Tag CW=1

E

Tag_ PV=100 PV
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I CTU1( CTU1

2 CU:=VarBOOLI1, VarBOOL1 = [FUIE
3 Reset .= VarBOOL2Z, VarBOOL2 = [gaksiS
4  PV:=Tag_PV, Tag_PV =100

5 Q=>VarBOOL3, VarBOOL3 =
6 CV=>Tag_CV); Tag_CV =1

5.11.3 CTUD (Increment/ Decrement Counter)

5.11.3.1 Function

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

CU.

CTUD
—CU QU—
—CD QD—
—Reset CVi—
—iLoad
—PV

CTUD Instruction Schematic Diagram

5.11.3.2 Parameter

Parameter (Statement |Data Type |Description Initial Value l;:;:;:::(;l
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

When LOAD is TRUE, CV i
Load Input BOOL when s VIS FALSE FALSE
initialized to PV.

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
Ccv Output WORD Count output 0 FALSE

5.11.3.3 Example

(1) Initialization Function
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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.

Mo. Variable Name | Address | Variable Description | Variable Type Online Value | Powver Fail Safeguard NetWork Public | Enable constant
0001 CTUD1 CTUD FALSE Not Public |—
oooz pi BOOL FALSE FALSE Not Public |—
0003 p2 BOOL FALSE Not Public |—
ooo4 p3 BOOL FALSE FALSE Not Public |—
0005 p4 BOOL FALSE FALSE Not Public |—
0005 p5 WORD 10 FALSE Not Public |—
ooor p& BOOL TRUE FALSE Not Public |—
0003 p7 BOOL FALSE FALSE Not Public |—
0009 pd WORD i FALSE Not Public |—

CTUD1

p1=FALSE CcTuD
| | cu au {H|

p2=FALSE }HCD QD—{p7=FALSE

p3=FALSE | Reset  CV—{p8=11 |

p4=FALSE |—Load
[pS5=10 }—PV

1 CTUD2(

2 CU:=pt,

3 CD:=p2,

4 Reset :=p3,

5 Load = p4, =

6 PV :=p5, p5 =10

7 QU=>pb, p6 =
8 QD==p7, SYAFAl SE
9 CV=>p8); p8 = 11

5.12 Timer Instruction

5.12.1 TP (Normal Timer)

5.12.1.1 Function

By using the TP instruction, the output Q can be set as a preset period of time.
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TP
—IM Q—
—PT ET |—
TP Functional Block
5.12.1.2 Parameter
A . Power Fail
Parameter Statement Data Type Description Initial Value
Safeguard
IN Input BOOL Start input FALSE FALSE
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. ariable Name | Address | Variable Descriptiun| Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant |
0001 | TP ™" FALSE Not Public [
0002 |VarBOOLA BOOL TRUE FALSE Not Public [
0003 |VarBOOLZ BOOL FALSE FALSE Not Public [
0004 Tag_PreseiTime TIME T#10=s0ms FALSE Not Public |—
0005 Tag_ElapsedTime TIME T#10z0ms FALSE Mot Public |—
0002 1
mqqimg TP VarBOOL2=FALSE
L] IM Q ()
[Tag_PresetTime=T#10s0ms |—PT ET—{ Tag_FElapsedTime=T#10s0ms |
1 TRA( TP1
2 [ :=VarBOOL1, VarBOOL1 = IS
3 FT =Tag_PresetTim: | Tag_PresetTime = T#10s0ms
4 Q==VarBo0oL2, VarBOOL2 = [gll=iS
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.
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TOM
—IM Q —
—PT ET |—
TON Functional Block
5.12.2.2 Parameter
A o Power Fail
Parameter |Statement Data Type Description Initial Value
Safeguard
IN Input BOOL Start input FALSE FALSE
PT Input TIME On-delay duration T#0S FALSE
Set t after the ti PTh
Q Output BOOL ctoutput atter the time FLRas e A1 SE FALSE
elapsed
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 "1".

No. Variable Name Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant |
00 TON1 TON FALSE Mot Public [
o002 arBooL1 BOOL TRUE FALSE Mot Public [
0003 Tag_OresetTime TIME T#100ms FALSE Not Public l_
0004 arBooL2 BOOL TRUE FALSE Mot Public [
0005 Tag_ElapsedTime TIME T#100ms FALSE Mot Public [

TOMInst
varBOOL1=TRUE TON VarBOOL2=TRUE
IM Q
[Tag_FresefTime=T#100ms FFT ET |—{Tag_ElapsedTime=T#100ms |

5.12.3

5.12.3.1

1 TOMA( TOMA
2 M =VarBOOoL1, VarBOOL1 = Pglis
3 FT =Tag_0OresefTime, Tag_OresetTime = T#100ms
4 Q==VarBoOoL2, VarBOOL2 =
5 ET==Tag_ElapsedTime}; Tag_ElapsedTime = T#100ms
TOF (Off Delay Timer)
Function

By using the TOF instruction, the Q output can be reset for a preset period of time PT.
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TOF
— M Q
—PT ET
TOF Functional Block
5.12.3.2 Parameter
Parameter |Statement Data Type Description Initial Power Fail
ipti
P P Value Safeguard
IN Input BOOL Start input FALSE FALSE
PT Input TIME On-delay duration T#0S FALSE
Set output after the ti PTh
Q Output BOOL et oulput atier He Hme &2 has FALSE  |FALSE
elapsed
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 VarBOOL?2 is

reset to FALSE. The current time value is stored in operand Tag_ElapsedTime.

No. Variable Name | Address | Variable Description ariable Type Online Value Power Fail Safeguard | NetWork Public Enable constant
0o TOF1 TOF FALSE Mot Public |—
ooo2 WarB0OL1 BOOL TRUE FALSE Not Public |—
0003 Tag_PresetTime TIME T#100ms FALSE Not Public |—
o004 VarB0oL2 BOOL TRUE FALSE Mot Public |_
0005 Tag_Elap=edTime TIME T#0ms FALSE Not Public |—

TOFInst
VarBOOL1=TRIE TOF VarBOOL2=TRIUE
1] 8]
[Tag_PresetTime=T#100ms |—PT ET —Tag_ElapsedTima=T#0ms |
10 TOF1( TOF1
11 IN = VarBOOL1, VarBOOL1 = Piz¥l=
12 PT := Tag_PresetTime, Tag_PresetTime = T#100ms
13 Q==VarBOOL2, VarBOOL2 = giz¥l=
14 ET=>Tag_ElapsedTime); Tag_ElapsedTime = T#0ms
5.12.4 TONR (Retentive On Delay Timer)
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5.12.4.1

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

Function

TOMR
—IN a —
—PT ET
—Reset
TONR Functional Block
5.12.4.2 Parameter
P Fail
Parameter |Statement |Data Type |Description Initial Value ower Fal
Safeguard
IN Input BOOL Start input FALSE FALSE
R Input BOOL Reset input FALSE FALSE
PT Input TIME On-delay duration T#OMS FALSE
Set output after the time PT h:
Q Output BOOL et output atter the time T4 flas FALSE FALSE
elapsed
ET Output TIME Accumulated time value T#OMS FALSE
5.124.3 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 VarBOOLI 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.

[Tag_FresefTime=T#100ms |

[RESRT=FALSE ||

FT
Reset

No. Variable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 TONR1 TONR FALSE Not Public |—
oooz VarBOOL1 BOOL TRUE FALSE Not Public |—
0003 VarBOOL2 BOOL TRUE FALSE Not Public |—
ooo4d Tag_PresetTime TIME T#100ms FALSE Not Public |—
0005 RESET BOOL FALSE FALSE Not Public |—
0005 Tag_ElapsedTime TIME T#100ms FALSE Not Public E_
TOMRInst
WarBOOL1=TRUE TOMNR WarBoOL2=TRIJE
1M Q

ET |—{Tag_FlapsedTime=T#100ms |
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10 TONR1( TONR1

11 IN = VarBOOL1, VarBOOL1 = i{¥]=

12 PT = Tag_PresetTime, Tag_PresetTime = T#100ms
12  Reset:= RESET, RESET = %

14 Q=>VarBOOLZ2, VarBOOL2 =

15 ET=>Tag_ElapsedTime); Tag_ElapsedTime = T#100ms

5.13 IEC_SFC

5.13.1 SFCActionControlBlock(SFC Action Control Block)

5.13.1.1 Function

This instruction realizes the control of IEC step related actions in the SFC language.

SFCActionControlBlock1
SFCActionControlBlock
—EN ENO—
—R0O
—S0
—L
—D

—P

—SD
—DS
—SL
—T
—P1
—P0

IEC Action Instruction

e  When the IEC step is used in the SFC programming language, this library must be added, 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 ’Il“);:)i Description Initial Value |Power Fail Safeguard
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
Input BOOL |Time delayed FALSE FALSE
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Data Description
Parameter|Statement Type . Initial Value |Power Fail Safeguard
v/

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 T#HOMS FALSE

Pl Input BOOL |Rise edge pulse FALSE FALSE

PO Input BOOL |Descending edge pulse FALSE FALSE

Associated action is executed, if
Q Output BOOL Q FALSE FALSE
equals TRUE
5.13.1.3 Example
No. Variable Name | Address | Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant

0001 SFCActionControlBlocki SFCACTIONCONTROL... FALSE Mot Public |—
oooz “ar_N BOOL TRUE FALSE Mot Public |—
0003 “ar_R0 BOOL FALSE FALSE Mot Public |—
ooo4 “ar_S0 BOOL FALSE FALSE Mot Public |—
0005 “ar_L BOOL FALSE FALSE Mot Public |—
0006 War_D BOOL TRUE FALSE Mot Public |—
ooor “ar_P BOOL FALSE FALSE Mot Public |—
0008 “ar_SD BOOL FALSE FALSE Mot Public |—
0009 “ar_DS BOOL FALSE FALSE Mot Public |—
0010 “ar_SL BOOL FALSE FALSE Mot Public |—
0o Mar_T TIME T#100ms FALSE Mot Public |—
0012 “ar_P1 BOOL FALSE FALSE Mot Public |—
0013 “ar_P0 BOOL FALSE FALSE Mot Public |—
0014 “ar_0 BOOL TRUE FALSE Mot Public |—
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oo .
SFCActionControlBlock1
SFCActionControlBlock
EN ENO
| Var_ N=TRUE gl S 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 PO
1 SFCActionControlBlock1( SFCActionControlBlock1
2 N :=Var_N,
3 RO :=Var_RO,
< S0 = Var_S0,
5 L :=Var_L,
6 D :=Var_D,
7 P :=Var_P,
8 SD :=Var_SD,
9 DS :=Var_DS,
10 SL :=Var_SL, .
11 T:=Var_T, Var_T = T#100ms
12 P1:=Var_P1, Var_P1 = gl\Rs]=
13 PO := Var_PQ, Var_P0 = [gliRs]
14 Q=>Var_Q): Var_Q = [iix%=
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Chapter 6 Basic Application Library

6.1

6.1.1

6.1.1.1

BCD Conversion Functions

BCD_TO_INT (BCD Code to Integer)

Function

Convert BCD code to an integer value algorithm.

BCOD_TO_INT

ENO |—
BCD_TO_INT |—

BCD_TO_INT Functional Block

6.1.1.2 Parameter
Parameter |Statement |Data Type Description Initial Power Fail
ipti
P P 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 |0 FALSE
is expressed as 2#100 1001 (or
corresponding to 10#73 and 16#49), then
enter 2#100 1001 here (or 10#73 or 16#49).
For th rted INT value, if the input b
Varint Output INT ! or the converte va ue,. if the input byte 0 FALSE
is not BCD code, the output is -1.
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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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

A . Power Fail
Parameter Statement | Data Type |Description Initial Value
Safeguard

If the integer data value to be
I Input INT converted is 49, enter the integer data |0 FALSE
49 here

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

INT_TO BCD|Output  |BYTE FALSE

value)

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.

No. VariabIeName| Address | fariable Description | ariable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant |

0001 |Varint INT % FALSE Not Public [
INT_TO_BCD
EN ENO
56 |—| |NT_T|:|_E|CD—|1'JErint=BE
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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.

UMPACK
—B BO —
B1H—
B2 —
B3 —
B4 —
BS |—
BE |—
BY —

UNPACK Functional Block

6.2.1.2 Parameter

A . Power Fail
Parameter Statement Data Type |Description Initial Value
Safeguard

BYTE type input

0 FALSE
variable

B Input BYTE

BOOL type output

BO Output BOOL .
variable

FALSE FALSE

BOOL type output

Bl Output BOOL .
variable

FALSE FALSE

BOOL type output

. FALSE FALSE
variable

B2 Output BOOL

BOOL type output

. FALSE FALSE
variable

B3 Output BOOL

BOOL type output

. FALSE FALSE
variable

B4 Output BOOL

BOOL type output

BS Output BOOL .
variable

FALSE FALSE

B6 Output BOOL BOOL type output FALSE FALSE
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P Fail
Parameter Statement Data Type Description Initial Value ower Fal
Safeguard
variable
B Lt tput
B7 Output BOOL OOL type outpu FALSE FALSE
variable
6.2.1.3 Example
The UNPACK instruction takes out bits 7~0 of the input and assigns them to B7~B0.
No. Variable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | MetWork Public | Enable constant
0001 UNPACK1 UNPACK FALSE Not Public |—
oooz Input BYTE 33 FALSE Not Public |—
ooo3 VARD BOOL TRUE FALSE Not Public |—
ooos VAR BOOL FALSE FALSE Not Public |—
ooos VARZ BOOL FALSE FALSE Not Public |—
ooos VAR3 BOOL FALSE FALSE Not Public |—
ooo7 VAR4 BOOL FALSE FALSE Mot Public |—
ooos VARS BOOL TRUE FALSE Not Public |—
ooos VARS BOOL FALSE FALSE Not Public |—
o010 VART BOOL FALSE FALSE Not Public |—
UMPACK
LMNPACK
EM EMO
B B0 VARD=TRUE
B1—\VAR1=FALSE |
B2—\vARZ=FALSE
B3—{VAR3=FALSE
B4—\WAR4=FALSE
e VARS=TRUE |
Be—VARG=FALSE
B7—{VART=FALSE
1 UNPACK1( UNPACK1
2 B = Input, Input = 33
3 BO=>VARDO, VARO =
4 B1=>VAR1, VAR1 =
5 B2=>VAR2, VAR2 =
6 B3=>VAR3, VAR3 =
T B4=>VAR4, VAR4 =
8 B5=>VARS5, VAR5 =
9 BE=>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 —

EXTRACT Functional Block

6.2.2.2 Parameter
A .- Power Fail
Parameter Statement Data Type Description Initial Value
Safeguard
Enter the
X Input DWORD manipulated 0 FALSE
variable
Specify the input
N Input BYTE pectly The fiput 1y FALSE
position
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. ariable Name | Address | “ariable: Description | ariable Type | Online Value | Power Fail Safeguard | NetWWork Public Enable constant |

0001 VARD DWORD 243 FALSE Not Public |—
oooz VAR1 BYTE 5 FALSE Not Public |—
0003 Output BOOL TRUE FALSE Not Public l_

| EXTRACT

EN ENO
WVARD=243 X EXTRACTENT =
VAR1=5 N

1 Output == EXTRACT(VARO, VAR1);

6.2.3

6.2.3.1

Function

‘ Output =

PACK (Bit Merger)

VARO = 243

VAR1 =5

Combine BO~B7 into a BYTE variable in order from bit 0 to bit 7. The corresponding instruction to this
instruction is UNPACK.
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PACK

—{B0O PACK |—

—B1

—B2

—B3

—{B4

—B5

—{B6

—B7

PACK Functional Block
6.2.3.2 Parameter
A . Power Fail
Parameter |Statement |Data Type Description Initial Value
Safeguard

VARO Input BOOL Bit 0 data FALSE FALSE
VARI 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
VARS Input BOOL Bit 5 data FALSE FALSE
VARG Input BOOL Bit 6 data FALSE FALSE
VAR?7 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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0001 VARD BOOL TRUE FALSE Not Public ,_
0002 WAR1 BOOL FALSE FALSE Mot Public |—
0003 WVARZ BOOL TRUE FALSE Not Public |—
ooo4 VAR3 BOOL FALSE FALSE Not Public ,_
0005 VAR4 BOOL FALSE FALSE Not Public ,_
0oo0s VARS BOOL TRUE FALSE Mot Public |—
o007 VARG BOOL FALSE FALSE Not Public |—
ooos VART BOOL FALSE FALSE Not Public ,_
0009 Output BYTE 37 FALSE Not Public ,_
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EN

VARO=TRUE BO
AR1=FALSE

VAR2=TRUE o
VAR3=FALSE B3
VARA=FALSE B4

VARS=TRUE gz

VARG=FALSE
VAR7=FALSE |—B7

B1
B2

B6

PACK
ENO

PACK

Qutput=37

1 Output = PACK(VARO, VAR1, VARZ, VAR3,

2 VAR4, VAR5, VARG, VART):

6.2.4

6.2.4.1

Qutput = 37

VAR4 = [F\KS

VARO = IIig®3 VA
VARS = II{¥3 VA

PUTBIT (Bit Assignment)

Function

SAIERFALSE
BCERFAL SE

VAR2 =
VAR7 =

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.

PUTBIT
PUTBIT

PUTBIT Functional Block

6.2.4.2 Parameter
P Fail
Parameter |Statement |Data Type |Description Initial Value ower Fal
Safeguard
X Input DWORD Manipulated data to be converted 0 FALSE
The Nth bit to be converted specified
N Input BYTE . 0 FALSE
by the input data
Specified value to b laced at th
B Input BOOL pectie@ value fo be replaced at e I FALSE FALSE
Nth bit
Final output 1t of th rted
PUTBIT  |Output  |DWORD d::aa output resutt of e converte 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
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the calculation result in the output parameter PUTBIT.

No. Variable Name | Address | Variable Description | Variable Type | Online Value Power Fail Safeguard NetWork Public Enable constant
oo VARD DWORD 35 FALSE Not Public |—
ooz VAR BYTE 2 FALSE Mot Public |—
0003 Output DWORD 39 FALSE Not Public |—
PUTBIT
EN ENO
VAR0=35 |—X PUTBIT— Output=39 |
VAR1=2 |—N
1 |— B
1 Output := PUTBIT(VARD, VART, 1); | Output = 39 VARO =35 VAR1 =2
6.3 Mathematical Functions
6.3.1 DERIVATIVE (Derivative Function)
6.3.1.1 Function
This instruction performs differential operations on continuous input variables.
DERNATIVE
—IM Out —
—TM
—{Reset
DERIVATIVE Functional Block
6.3.1.2 Parameter
P Fail
Parameter Statement |Data Type Description Initial Value ower Fal
Safeguard
IN Tnput REAL Differential instruction input 0 FALSE
data
™ Tnput DWORD ]?ifferential iteration formula 0 FALSE
time constant
RESET Input BOOL Instruction reset restart signal |FALSE FALSE
Output data of differential
Output Output REAL Hiput cata OF AITerEtial o FALSE
algorithm
6.3.1.3 Example
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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. fariable Name | Address | ‘fariable Description | Variable Type | Online Value | Power Fail Safeguard NetWork Public | Enable constant
o001 DERMNATIVE1 DERMNATIVE FALSE Not Public |—
ooz VARD REAL 10 FALSE Not Public |—
0003 VAR1 DWORD 100 FALSE Not Public |—
0004 VARZ BOOL FALSE FALSE Mot Public |—
0oo0s Output REAL 0 FALSE Not Public |—

DERIVATIVE1
DERIVATIVE
EN ENO
VARD=10 }—{IN Ouf _ Output=0 |
VAR1=100 —TM
VAR2=FALSE |—|Reset
1 DERIVATIVE1( DERIVATIVE1
2 IN:=VARQ, VARO =10
3 TM:=VARI1, VAR1 =100
4 Reset :=VAR2, VAR2 = [gRSS
92 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.

STATISTICS_INT
—IM MM —
—Reset MX —

ANG —

INTEGRAL Functional Block

6.3.2.2 Parameter
P Fail
Parameter Statement |Data Type Description Initial Value ower Fal
Safeguard
IN Input REAL Integral instruction input data |0 FALSE
™ Tnput DWORD Integral iteration formula time 0 FALSE
constant
Reset Input BOOL Instruction reset restart signal |[FALSE FALSE
Out Output REAL Approximate integral 0 FALSE
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P Fail
Parameter Statement |Data Type Description Initial Value ower Fal

Safeguard
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 | fariable Descriptin|| Variable Type Online Value Power Fail Safeguard | NetWork Public | Enable constant
000 INTEGRAL1 INTEGRAL FALSE Mot Public I_
0005 Output REAL vz FALSE Mot Public I_
0003 WVAR1 DWORD 50 FALSE Naot Public I_
oooz2 WARD REAL 30 FALSE Mot Public I_
0o0s OverFlow BOOL FALSE FALSE Mot Public I_
o004 WAR3 BOOL FALSE FALSE Naot Public
0001
INTEGRAL1
INTEGRAL
EN ENO
[VARD=30 }—IN Out—{Output=372 |
[VAR1=50 M OverFlow—OverFlow=FALSE |
[VAR3=FALSE | —Reset

1 INTEGRALT( INTEGRALA

2 [ =WARD, VARD = 30

3 TH = VARA, VAR =50

4 Reset =VAR3,

5 Cut==Cutput, Cutput = 372

i CwerFlow==0verFlow); CwerFlow = [gallsl=

6.3.3 STATISTICS _INT (Int Statistics)

6.3.3.1 Function

The standard statistical algorithm (STATISTICS INT) counts the minimum, maximum, and average values of

all INT type input variables.

STATISTICS_INT
—IM MM —
—Reset M —

AG —

STATISTICS_INT Functional Block

6.3.3.2 Parameter
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Initial P Fail
Parameter |Statement Data Type |Description it ower Tal
Value Safeguard
IN Input INT Input operation data 0 FALSE
RESET Input BOOL Instruction initialization signal FALSE |FALSE
The instruction operates on the input
MN Output INT data, and the minimum value of the 32767 FALSE
input data is output here
The instruction operates on the input
MX Output INT data, and the maximum value of the -32768 FALSE
input data is output here
The instruction operates on the input
AVG Output INT data, and the average value of the input |0 FALSE
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.

No. Variable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant |
0001 STATISTICS_INT1 STATISTICS_INT FALSE Mot Public |—
oooz VARD INT 51 FALSE Not Public |—
0003 VAR1 BOOL FALSE FALSE Not Public |—
ooo4 VAROutD INT 0 FALSE Not Public |—
0005 VAROut1 INT 51 FALSE Not Public |—
ooos VAROut2 INT 24 FALSE Mot Public |—

STATISTICS _INT1
STATISTICS_INT

EN ENO
VAR0=51 IN MN— VAROut0=0 |
IVAR1=FALSE |—Reset MX— VARQut1=51 |

AVGH—{ VAROut2=24 |

1 STATISTICS_INTA( STATISTICS_INT1

2 IN:=VARO, VARO = 51

3 Reset ;= VAR, VAR1 = [ga\RS]=

4 MN=>VAROutO0, VAROut0 =0

5  MX=>VAROut1, VAROut1 = 51

6 AVG=>VAROut2), VAROut2 = 24
6.3.4 STATISTICS_REAL (Real Statistics)
6.3.4.1 Function
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Count the maximum, minimum, and average values of all REAL type input variables.

STATISTICS_REAL
—IM MM —
—{Reset MX —

AG —

STATISTICS_REAL Functional Block

6.3.4.2 Parameter
Default P Fail
Parameter |Statement |Data Type |Description clat ower Tal
Value Safeguard
IN Input REAL Input operation data 0 FALSE
Reset Input BOOL Instruction initialization signal FALSE FALSE
The instruction operates on the input
MN Output REAL data, and the minimum value of the 3E+38 FALSE
input data is output here
The instruction operates on the input
MX Output REAL data, and the maximum value of the  |1E-37 FALSE
input data is output here
The instruction operates on the input
AVG Output REAL data, and the average value of the 0 FALSE
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.

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

NetWork Public

| Enable constant

000z WARD

0003 WAR1

oot STATISTICS_RE. ..

0004 WAROUtD
00os WAROuUt

0008 WAROUtZ

STATISTICS_RE. .. FALSE

REAL 75235 FALSE
BOOL FALSE FALSE
REAL 3243 FALSE
REAL T52.35 FALSE
REAL 211.02 FALSE

STATISTICS_REALT

EN

VARO=75235 |—IN

VAR1=FALSE }—

STATISTICS_REAL

Reset

ENO

Mot Public

Not Public

Not Public

Not Public

Mot Public

Not Public

i_|_|_|_|_|

MN—{VAROut0=32 43 |

MX—VAROut1=752 35 |

AVGH—VAROQut2=211.02 |

128




nww

1 STATISTICS_REAL1(
2 IN = VARO,

3 Reset := VAR1,

4 MN=>VAROuUtO0,

5 MX=>VAROut1,

6 AVG=>VAROut2);

6.3.5

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.

VARIANCE (Calculation of Variance)

—IM

—Reset

VARIAMCE

out —

VARIANCE Functional Block

STATISTICS_REALT1
VAROQ = 752.35
VAR1 = [FaRS]=
VAROut0 = 32.43
VAROut1 = 752.35
VAROut2 = 211.02

6.3.5.2 Parameter
P Fail
Parameter Statement Data Type |Description Initial Value ower Tal
Safeguard
IN Input REAL Enter the operand |0 FALSE
Instructi tart
Reset Input BOOL DoMeHOn TSt EALSE FALSE
signal
S deviati
Out Output REAL duate ceviation -, FALSE
value output
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 | ariable Description | ariable Type | Online Value | Power Fail Safeguard |

NetWWork Public

oot WARIANCET

o002 VARD

0003 WAR1

ooo4 VAROUt0

WVARIANCE

FALSE

REAL 15 FALSE
BOOL FALSE FALSE
REAL 6.627408 FALSE
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VARIANCE1
VARIANCE

EN ENO

VARO=15 |—{IN Out—VAROUI0=6 627408 |
WVART=FALSE ||Reset

VARIANCE1( VARIANCE1

IN := VARQO, VARO =15

Reset := VAR1, VAR1 = [FaRS1S
Out=>VAROut0); VAROut0 = 6.627408

=W =

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

B 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.
B 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 numbers,

otherwise the operation will be based on the initial values.
3. Calculating
B Manual mode
The output MV is equal to the manual input value MVManual, and the SP tracks the PV.
B 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,
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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
<p é i e T LEACAI 10 [mi u(s) \—> MV
Reverse Action ‘ - i ’ Tis ®—ﬁu ‘/_ -
DeadBand A8 ul MVMax
Ts Mvd MVMin
—> iTs
Td
PV
Logic Structure Diagram of PID Functional Block
FID
—EM_R Q-
—{hiManual it —
—{Auta hivhdastlarm —
—5F m*MinAlarm —
— P Ev
—(DirectAction h'F —
— kP bt
—TI MDD —
—TD
—Ta
—DeadBand
—hivBias
—{hl i ax
—hlsihdin
PID Functional Block
6.4.1.2 Parameter
. L. e Power Fail
Parameter Statement|Data Type |Description Initial Value
Safeguard
MVManual Input REAL Manual input value, which is effective 0 FALSE

in manual status

"Auto mode" selection:
Auto Input BOOL FALSE=manual FALSE FALSE
TRUE=automatic
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P Fail
Parameter Statement|Data Type |Description Initial Value ower Fal
Safeguard
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
Int 1 ti TI>=0; if TI=0, it

TI Input  |REAL ntegral time (8) TI>=0; if TI=0, 1 | FALSE
means there is no integration link
Differential ti S) TD>=0; if TD=0

TD Input  |REAL bifferential time (S) TD>=0; if TD=0, 1, FALSE
it means there is no differential link
Operation cycle (S)

TS Input REAL 0 FALSE
TS>0

Deviation dead band limit

If DeadBand=0, it means there is no
DeadBand Input REAL dead band deviation. It is valid when |0 FALSE
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 upper limit of the

input, otherwise, the over-limit and

MVMin Input REAL -100.0 FALSE

under-limit flags of the output value
are set, and the program returns
without operation.

MV Output REAL Output control 0 FALSE

Over limit alarm

FALSE: The upper limit has not been
exceeded

TRUE: Over limit

MVMaxAlarm  |Output BOOL FALSE FALSE

Under limit alarm

FALSE: The lower limit has not
MVMinAlarm  |Output  |BOOL S o ¢ lower limithas not been .\, ¢p FALSE
exceede

TRUE: Under limit

If there is a dead band in the deviation

between the set value and the process

EV Output REAL FALSE

value, EV is the deviation value after
dead band processing.
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Parameter Statement|Data Type |Description Initial Value l;:;:;:::;l
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.

No. “ariable Mame Address Variable Description ‘ariable Type Online Walue Power Fail Safeguard NetWork Public | Enable constant
0001 PID1 PIDx FALSE Not Public |—
0002 VarBOoL1 BOOL TRUE FALSE Not Public |—
0003 VarBOOL2 BOOL TRUE FALSE Not Public |—
ooo4 pl BOOL TRUE FALSE Not Public |_
o0oos p2 REAL 20 FALSE Not Public |—
ooos p3 BOOL FALSE FALSE Not Public |—
0007 War_outl REAL 100 FALSE Not Public |—
ooos “ar_out1 BOOL TRUE FALSE Not Public |—
ooog War_out2 BOOL FALSE FALSE Not Public |_
oo Var_out3 REAL 60 FALSE Not Public |—
oo War_outd REAL 30 FALSE Not Public |—
0012 War_outs REAL 100 FALSE Not Public |—
0013 War_outs REAL o FALSE Not Public
0001

PID1
PID |
L EN R Q
[ 50 FMVManual MV—{Var_out0=100
[p1=TRUE gglifilV MVMaxAlarm — e la =
g0 I—SF‘ MVMinAlarm—Var_out2=FALSE
2=20 PV EV—{Var_out3=60
3=FALSE I—Directﬁu:tiun MVP—\ar_outd=30
0.5 HKP MVI—Var_out5=100
[ 1T MVD V& outE=07]
0
[ 1078
0 I— DeadBand
[ 0 MVBias
100 I— MWMax
0 I— MWMin
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1 PID1( PID1
2 EN R :=VarBOOLI1, VarBOOL1 =
3 MVManual = 50,
4 Auto = pi, IR TRUE]
5 SP =80,
6 PV = p2, p2 =20
7 DirectAction = p3, p3 =
8 KP =05,
9 T =1,
10 TD =0,
11 TS =10,
12 DeadBand =0,
13 MVBias =0,
14 MVMax = 100,
15 MVMin =0,
16 Q=>VarBOOL2, VarBOOL2 =
17 MV==Var_outD, Var_out0 = 100
18 MVMaxAlarm==Var_out1, Var_out1 = IS
19 MVMinAlarm==Var_outZ Var_out? = [galEs]=
20 EV==Var_out3, Var_out3 =60
21 MVF==Var_out4, Var_outd = 30
22 MVI==Var_outh Var_outh = 400
23 MVD==Var outf): Var out6 =0
6.5 Signal Generator Functions
6.5.1 BLINK (Pulse Signal Generator)
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.

BLIME
—Enable Cut
— TimeLow

—TimeHigh

BLINK Functional Block

6.5.1.2 Parameter

Parameter Statement |Data Type Description Initial Value |Power Fail Safeguard

Output signal low

TimeLow Input TIME 0 FALSE

level time

Output signal high

TimeHigh Input TIME 0 FALSE

level time

134



nw-lex

Parameter Statement |Data Type Description Initial Value |Power Fail Safeguard
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.

N W=

6.5.2

6.5.2.1

BLINK1(

Enable := VARB1,
TimeLow = T#500MS,
TimeHigh := T#1S,
Out=>VARB2);

Function

Initialization function

GEN (Typical Signal Generator)

No. ‘Variable Name | Address | Variable Description | ariable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant |
oo BLINK1 BLINK FALSE Not Public |—
oooz VARB1 BOOL TRUE FALSE Not Public ’_
0003 VARBZ BOOL TRUE FALSE Not Public ’_
BLINK1
VARB1=TRUE BLINK ARB2=TRUE
(B Enable Out
T#500MS—TimelLow
T#1S [ —TimeHigh

BLINK1
VARB1 = [
VARB2=IRNE

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}

YO

—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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6.5.2.2

Parameter

—Mode
—Base
—Period
—Cycles
—Amplitude
—Reset

GEM
Ot —

GEN Functional Block

Parameter

Statement

Data Type

Description

Initial Value

Power Fail
Safeguard

Mode

Input

GEN_MODE

Directly input TRIANGLE,
TRIANGLE POS,
SAWTOOTH_RISE,
SAWTOOTH_FALL, RECTANGLE,
SINUS, COSINUS into MODE to
generate the corresponding waveform
TRIANGLE: triangle wave
TRIANGLE POS: zero-based triangle
wave

SAWTOOTH_RISE: rising sawtooth
wave

SAWTOOTH_FALL: falling sawtooth
wave

RECTANGLE: square wave

SINUS: sine wave

COSINUS: cosine wave

TRAINGLE

TRUE

Base

Input

BOOL

Cycle mode selection

If BASE =TRUE, the signal generator
is related to the defined cycle period;
If BASE =FALSE, the signal

generator is related to a specific
number of occurrences

FALSE

TRUE

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

TRUE

Reset

Input

BOOL

Initialize
If RESET=TRUE, the signal generator
is reset to 0

FALSE

TRUE
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P Fail
Parameter Statement|Data Type Description Initial Value ower Tal

Safeguard
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.
MNo. Variable Name Address Variable Description Variable Type Online Value Power Fail Safeguard MNetWerk Public Enable constant
0001 GEN1 GEN FALSE Not Public |_
oooz WARING BOOL FALSE FALSE Not Public |_
0003 WARIn1 BOOL FALSE FALSE Not Public |—
0004  |VAROut INT 5 FALSE Not Public [
GEN1
GEN
EN ENO
[RECTANGLE—Mode Out—{ VAROUt=5 |
WARINO=FALSE |—Base
T#2S |— Period
3 |— Cycles
5 I—Amplitu de
VARINT=FALSE }—Reset
1 GEN1( GEN1
2 Mode := RECTANGLE,
3 Base := VARInO, VARINO = [gaRs]1=S
= Period = T#2S,
5 Cycles := 3,
6 Amplitude := 5,
7 Reset := VARINn1, r‘g{&_ﬁ_l_r_ljl_f_ FALSE
8 Out=>VAROuUt); VARQut=5
6.5.3 RAND (Random Number Generator)
6.5.3.1 Function

Generate random numbers.
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RAMND
—EM EMO —
—EMN_R Q-
—|Seed RandMumber —
—Period
RAND Functional Block
6.5.3.2 Parameter
P . Stat ¢ Data T D inti Initial Power Fail
arameter |Statement|Data e (Description
- - Value Safeguard
Enable
0: Invalid, in which case it stops generating
random numbers and the output remains
EN R Input BOOL FALSE |FALSE
- unchanged from the last generated random
number;
1: Rising edge enabled, and high level valid
Initial value of the seed calculation random
sequence, range: 0~65535
Seed Fput UINT To ensu-re the continuity ofj random n.urr.1b6r 0 FALSE
generation, the seed value is only valid in the
following scenarios: full installation, controller
reset, AT executing "cold reset", and "reset".
0: A random number is generated in every scan
cycle
Period Input UDINT Non-0: If it is set to 200, a random number will |0 FALSE
be generated every 200 ms
Value range: 0~4294967295
0: Invalid data
Q Output BOOL ) FALSE |FALSE
1: Valid data
RandN
MM output [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.

ariable Name | Address

Variable Description

Variable Type

Online Walue

Power Fail Safeguard

NetWork Public |

Enable constant

0o RAND1 RAND FALSE Not Public |—
ooo2 VARInD BOOL TRUE FALSE Not Public |—
o003 WVARIn1 UINT o FALSE Not Public |_
o004 VARInZ UDINT 150 FALSE Not Public |—
ooos VAROuUt0 BOOL TRUE FALSE Not Public |—
ooos WVAROut1 UINT 20023 FALSE Not Public |—
RAND1
RAND
EN ENO
VARINO=TRUE EN_R olms VAROUtO=TRUE
VARIn1=0 l—Seed RandNumber—WAROuH =20023
VARIN2=150 Period

1 RAND1( RAND1

2 EN_R = VARInO, VARINO = IS

3 Seed ;= VARIn1, VARIn1 =0

< Period = VARIn2, VARIn2 = 150

5 Q=>VAROuUtO, VAROULO = 8=

6 RandNumber=>VAROut1); VAROut1 = 20023
6.6 Analog Signal Functions
6.6.1 RAMP_INT (Int Rate Limit)
6.6.1.1 Function

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

RAMP_INT Functional Block

I

Ascend
DEScend
TimeBase
Reset

RAMP_IMNT
Cut —

6.6.1.2 Parameter
] A . Power Fail
Parameter Statement |Data Type Function Description Initial Value
Safeguard
IN Input INT Manipulated variable 0 FALSE
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P Fail
Parameter Statement |Data Type Function Description Initial Value ower Fal
Safeguard
Ascend Input INT Maxi@um rising value within 0 TRUE
time interval
Maxi falli | ithi
DEScend Input INT vaximuim Tating vatie Wittt o TRUE
time interval
TimeBase Input TIME Time interval T#0S TRUE
Reset Input BOOL Restart signal FALSE TRUE
Out Output INT Yal}le after rising and falling 0 TRUE
limits
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.

VariabIeName| Address | ‘fariable Description | Variable Type | Online Value | Power Fail Safeguard |

NetWork Public

Enable constant |

o001 RAMP_INT1

ooz VARInD

0003 VARIn1

ooo4 VAROUtD

RAMP_INT

RAMP _INT1

FALSE Not Public

FALSE Not Public
FALSE Not Public

FALSE Not Public

RAMP_INT
EN

IN

9 |—Ascend
3 I—DEScend
T#15 —TimeBase
| VARIN1=TRUE R

ENO

B

Out—{VAROUt0=2 |

RAMP_INT1(

IN := VARInO,
Ascend =5,
DEScend := 3,
TimeBase := T#1S,
Reset := VARIn1,
Out=>VAROut0);

=~ 3O Wk =

6.6.2

6.6.2.1 Function

RAMP_INT1
VARINO =4

VAROUtO = 2

RAMP_REAL (Real Rate Limit)

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

RAMP_REAL Functional Block

6.6.2.2 Parameter
. .. . Power Fail
Parameter Statement |Data Type |Function Description Initial Value
Safeguard
IN Input REAL Manipulated variable 0 FALSE
Ascend Output REAL Maximum rising value within time 0 TRUE
interval
Maxi falli | ithi
DEScend Input REAL vaximuim Tating vatie withit = o TRUE
time interval
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.

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

oo RAMP_REAL1 RAMP_REAL FALSE Not Public |—
oooz VARInD REAL 0 FALSE Not Public I_
0003  |VARRN1 BOOL TRUE FALSE Not Public [
o004 WVAROutD REAL 0 FALSE Not Public |—

RAMP_REAL1

RAMP_REAL

EN ENO

VARINO=0 I—IN Out—VAROuUt0=0 |
3.5 |—Ascend
2.5 I—DEScend
T#2s |—ﬁmeEase

[VARIN1=TRUE =8 ¥0R!
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1 RAMP_REAL1( RAMP_REAL1
2 IN := VARINO, VARINO =0

3 Ascend = 3.5,

< DEScend := 2.5,

5 TimeBase := T#2S5,

6 Reset := VARINn1, VARINT = IS
7 Out=>VAROutO); VAROUtO =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 PYJ[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
—in ouUT |—
—In ERR [—
—Px PX —
—py PY |—

CHARCURVE Functional Block

6.6.3.2 Parameter

Initial Power Fail
P t Stat t |Data T D ipti
arameter atemen ata Type escription Value Safeguard
IN Input DINT Input operand 0 FALSE
The actual number of points of
N Input BYTE the characteristic curve 0 FALSE
2=<N<=11
Output value corresponding to
OouT Output DINT the input X on the characteristic |0 FALSE
curve
ERR Output BYTE The points PX[0]..PX[N-1] in 0 FALSE

the array must be stored from
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Initial P Fail
Parameter Statement |Data Type Description fta ower Tal
Value Safeguard
small to large, otherwise, the
value of ERR is 1;
If IN is not between PX[0] and
PX[N-1], ERR=2;
If N exceeds the allowed value
between 2 and 11, ERR=4;
PX Other ARRAY[0..10] |X-axis po'in't array of FALSE
parameters |OF DINT characteristic curve
PY Other ARRAY[0..10] |Y-axis p(?in't array of FALSE
parameters |OF DINT characteristic curve

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.

No. Variable Name | Address | “fariable Description | Variable Type | Online Value ‘ Power Fail Safeguard | NetWork Public | Enable constant
o001 CHARCURVE1 CHARCURWVE FALSE Not Public |—
oooz WARINX ARRAYT0..10] OF DINT FALSE Not Public |—
o003 WARInD BYTE 1} FALSE Not Public |—
o004 WARInY ARRAYTO0..10] OF DINT FALSE Not Public |—
0005 VAROutD DINT 0 FALSE Not Public |—
o008 WVAROut1 BYTE 1} FALSE Not Public |—
o007 VARIn1 ARRAYT0..10] OF DINT FALSE Not Public |—

CHARCURVE1
CHARCURVE
EN ENO
ARINX ~PX OUTHVARQut0=0 |
ARInY FHPY ERR—VAROuUt1=0
ARIN0=0 IN
3 N
1 CHARCURVEA1( CHARCURVE1
2 IN = VARInO, VARIN0 =0
3| N:=3,
4 PX:=VARInX, VARInX
5 PY :=VARInY, VARInY
6 OUT=>VAROut0, VAROuUt0 =0
/  ERR=>VAROut1); VAROut1 =0

6.6.4 HYSTERESIS (Lag)
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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
P Fail
Parameter |Statement |Data Type |Description Initial Value ower Fal
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
If OUT=FALSE, the input value is greater
than the upper limit;
If OUT=TRUIE, the input value i 11
ouT Output  |BOOL > e MPUL Value 18 SMater I pALSE FALSE
than the lower limit;
The output remains when the input value is
between the upper and lower limits.
6.6.4.3 Example

When the input EN detects a rising edge, the HY STERESUS instruction starts the lag function and stores the

corresponding results in the output parameter OUT.

NetWork Public |

Enable constant
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Mo. | Variable Name | Address | Variable Description | Variable Type | Online Value Power Fail Safeguard |
0001 HYSTERESIS1 HYSTERESIS _ FALSE Mot Public
0002 VARIND INT 1] FALSE Mot Public
0003 WVAROUtD BOOL TRUE FALSE Mot Public
HYSTERESIS1
HYSTERESIS
EN Out
| VARINO=0 I—IN
100 |— High
30 |— Low

T

AROUtO=TRUE
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1 HYSTERESIS1( HYSTERESIS1

2 IN = VARInO. VARINO =0

3 High == 100,

4 Low = 30,

5 Out==VAROUt0): 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.

—— =LA = = £~ INPUT HIGH=60

INPUT
— e o e e e e e e e My INPUT LOW=30
| |
I | I | I
I I I
TRUE

OUTPUT | | | | | FALSE
| | | | |

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 IL —

LIMITALARM Functional Block

6.6.5.2 Parameter
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Parameter |Statement (Data Type Description {:::::Ll IS’:;::]::(;]
IN Input INT Enter the operand 0 FALSE
HIGH Input INT Upper limit settings 0 FALSE
LOW Input INT Lower limit settings 0 FALSE
0 Output BOOL TRUE when the input value is greater FALSE FALSE

than the upper limit

TRUE when the input is smaller than the

U Output BOOL .
lower limit

FALSE FALSE

TRUE when the input value is between

IL Output BOOL FALSE FALSE

the upper and lower limits

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.

Mo. Wariable Name | Addrezss | ‘Wariable Description | ‘ariable Type | Online Value | Power Fail Safequard | MetWork Public | Enable constant
0001 LIMMTALARKA LIMITALARK FALSE Not Public |—
0002 VARBOOL BOOL TRUE FALSE Mot Public |—
0003 WARIND INT 47 FALSE Mot Public |_
0004 WARCuUtD BOOL FALSE FALSE Mot Public |—
0005 WAROut BOOL FALSE FALSE Not Public |—
0006 WVAROut2 BOOL TRUE FALSE Mot Public |—

LIMITALARM1
, LMITALARM
I 1 EN ENO
VARIN0=47 }—IN O—{VAROWO=FALSE |
700 }—High U—VAROut1 =FALSE |
30 f—Low [N VAROUt2=TRUE |

1 LIMITALARMA1( LIMITALARM1
2 IN = VARInO, VARINO = 47
3 High := 100,

4 Low := 30,

5 O=>VAROutO,
6 U==VAROQuLi1,
T 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_EMNGIM
—\WH A
—u
— WD
—\Wu
—WD

HEX ENGIN Functional Block

6.6.6.2 Parameter

Initial P Fail
Parameter |Statement Data Type Description fthia ower Fal
Value Safeguard

Enter the channel value to b
WH Input DINT fter the channet vatue to be 0 FALSE
processed
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Initial |P Fail
Parameter [Statement |Data Type Description fta ower Tal
Value Safeguard
MU Input REAL Upper limit of engineering quantity |0 FALSE
MD Input REAL Lower limit of engineering quantity |0 FALSE
Upper limit of analog input code
WU Input DINT 0 FALSE
Py value of PLC
WD Input DINT Lower limit of analog input code 0 FALSE
value of PLC
AV Output REAL Converted engineering quantity 0 FALSE
output
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.

Program description:

%IW2=32767 J—WH

MU

No. ariable Mame | Address | “ariable Description | “ariable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
o001 HEX_ENGINT HEX_ENGIN FALSE Not Public |—
0002 WVAROUtD REAL 0.799 FALSE Mot Public |—
HEX_ENGIN1
HEX_ENGIN
EN ENO

AV—VAROU0=0.799 |

(=]
& —
DwD@
on
bt [l ol N S T L

MD
VWU
WD
HEX_ENGIN1{ HEX_ENGIN1
WH = %IW2, %lW2 = 32767
MU = 1.8,
MD =10,
WU = 65535,
WD =10,
AV=VAROWO) WVAROuUt0 = 0.799

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 %IW?2 is 32767, the corresponding output value is 0.799.
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6.6.7 ENGIN_HEX(Engineering Data Conversion to Hexadecimal
(WORD))

6.6.7.1 Function

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

ENGIN_HEX
v WH |—
—{mu
—{wp
—{wu
—{wp

ENGIN_HEX Functional Block

6.6.7.2 Parameter
Parameter |Statement |Data Type Description Initial Power Fail
ipti
P P Value Safeguard
AV Input REAL Enter the engineering quantity to be 0 FALSE
processed
MU Input REAL Upper limit of engineering quantity |0 FALSE
MD Input REAL Lower limit of engineering quantity |0 FALSE
Upper limit of analog input code
WU Input WORD 0 FALSE
by value of PLC
WD Input WORD Lower limit of analog input code 0 FALSE
value of PLC
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.

No. “ariable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 ENGIN_HEX1 ENGIN_HEX FALSE Not Public
o002z Varrealt REAL 65535 FALSE Not Public |—
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ENGIN_HEX1
ENGIN_HEX
EN ENO
Varreal1=65535 AV WH%QW?2=32768 |
50 MU
0 MD
65535 WU
0 WD

1 ENGIN_HEX1( ENGIN_HEX1

2z AV :=Varreall, Varreall = 65535
3 MU = 50,

4 MD =0,

5 WU = 65535,

6 WD =0,

7 WH=>%QW2); %QW?2 = 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 Varreall, 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 Varreall 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.

EMGIMN_HEXZ
—EM EMO
— A WH -
MU
MD
—WWu
—WD

ENGIN_HEX?2 Functional Block

6.6.8.2 Parameter

Initial Power Fail

Parameter |Statement |Data Type |Description
P P Value Safeguard

EN Input BOOL Enable input
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Initial P Fail
Parameter |Statement |Data Type |Description it ower Tal
Value Safeguard
ENO Output BOOL Enable output
Enter th i i tity t
AV Input REAL nter the engineering quantity to be 0 FALSE
processed
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 0 FALSE
PLC
WD Input INT Lower limit of analog input code value of 0 FALSE
PLC
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.

No. Variable Name | Address Variable Description Variable Type Online Value | Power Fail Safeguard | NetWork Public| Enable constant
0001 ENGIN_HEX21 ENGIN_HEXZ2 FALSE Mot Public |—
ooo2 Varreall REAL -5 FALSE Mot Public |—
ooo3 WHint SeQVW4 INT 16384 FALSE Mot Public |—
ENGIN_HEX?21
ENGIN_HEX2
EN ENO
Varreali=—5 AV WH—{WHInt=16384 |

10 —{MU
-10 —MD
32767 WU
_32768 WD

1 EMGIN _HEX21( EMNGIN_HEX21
2 AV =Varreall, Varreall =-5

3 MU =10,

4 MD = -10,

5 WU = 32767,

6 WD = -32767,

7 VWH==WWHInt); WHInt = -16384

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 Varreall, 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 Varreall is -5 V, the
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corresponding output value is -16384. When -16384 is assigned to WHInt (%QW4), then the analog output value

of this channel is -5 V.

6.7

6.7.1

6.7.1.1

Data Block Move Functions

MOVE_BLOCK (Data Block Move)

Function

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

6.7.1.2

Parameter

MOVE_BLOCK
—EM o —
—Offset_IM Error —
—Dratalength
— Offset_OUT
—Maode

MOVE_BLOCK Functional Block

Parameter

Statement

Data Type

Description

Initial
Value

Power Fail
Safeguard

Offset In

Input

DWORD

Offset word address of data area

0

FALSE

Datalengt h

Input

BYTE

Length of data transferred: 0~255

0

FALSE

Offset Out

Input

DWORD

Offset word address of data area

0

FALSE

Mode

Input

BYTE

Data transfer method:
=0: It indicates byte transfer;
=1: It indicates word transfer;

=2: It indicates double-word transfer;

FALSE

Output

BOOL

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

When the data is transferred correctly,
Q=TRUE.

FALSE

FALSE

Error

Output

BYTE

Error message:
=0: The data is transferred correctly

=1: The offset address (Offset IN) of the data
source data area is incorrect

=2: The offset address (Offset OUT) of the

FALSE

154




yww

Initial P Fail
Parameter |Statement|Data Type |Description i ower Fal
Value Safeguard

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.

No Variable Name Address Variable Description Variable Type | Online Value Powver Fail Safeguard NetWork Public | Enable constant
o001 MOVE_BLOCK1 MOVE_BLOCK FALSE Not Public |7
o002 ERR BYTE o FALSE Not Public ,_
o003 WARBOOL BOOL TRUE FALSE Hot Public ,_

MOVE_BLOCKA1

MOVE_BLOCK ARBOOL=TRUE
EN Q

100 [Offset_IN Error ERR=0

8 |—DatalLength
300 |-{Offset_OUT

1 Mode

:

MOVE_BLOCK1( MOVE_BLOCK1
Offset_IN := 100,
DatalLength := 8,
Offset_OUT := 300,
Mode = 1.
Q==VARBOOL, VARBOOL =
Error=>ERR.); ERR =0

0O = T2 N = Lo P

6.7.2 SAFE_COPY_BLOCK (Data Block Safe Copy)

6.7.2.1 Function

It provides the SafeCopyBlock library instruction, which is the I/O 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 I 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/O channel
address, and, instead, use this instruction to copy the data in the G/M buffer to the corresponding I/O channel address

at one time after the IEC task is completed.
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SAFE_COPY_BLOCK
—IM Done —
—SrocAaddr Busy —
—Dstaddr Error —
—Length
SAFE_COPY_BLOCK Functional Block
6.7.2.2 Parameter
Function Description of Parameter Initial Power Fail
Parameter |Statement|Data Type L.
Description Values Value Safeguard
Dat
IN Input  |BOOL atacopy High level trigger copy FALSE |FALSE
trigger signal
Offset b
POINTER et byte
SrcAddr  |Input address of data | Default value 0 0 FALSE
TOBYTE
source
Offset b
DstAdd Input POINTER ddSe y;ed ta |Default value 0 0 FALSE
S r npu TOBYTE |2 r-ess .0 ata efault value
destination
Copied dat
Length  |Input  |DWORD opleaaa o256 0 FALSE
length
Dat 0: Not completed
Done Output  |BOOL ata copy P FALSE |FALSE
completion flag |1: Completed
0: Not started or ended
Busy Output BOOL Data copy status 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
= 4: The source data byte
the source data area
I/Q/M/G/S)
=5: The destination data byte
address is in area [ 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

When the IN pin is set, the data pointed to by VART1 is placed in the data address pointed to by VAR2 according
to the copy length set by VAR3.

No. Variable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant |
oom SAFE_COPY_BLO... SAFE_COPY_BLOCK FALSE HNot Public ’_
oooz IN BOOL TRUE FALSE Not Public ’—
o003 WAR1 POINTER TO BYTE 808239136 FALSE Not Public ’_
ooo4 WARZ POINTER TO BYTE 808239136 FALSE Not Public ’_
0005 VAR DWORD 1} FALSE Not Public ’—
oooe WARS BOOL FALSE FALSE Not Public ’_
ooo7 WARS BOOL TRUE FALSE Not Public ’_
ooog VARG WORD 1} FALSE Not Public ’7

SAFE COPY BLOCK1
SAFE_COPY_BLOCK
EN ENO
NEEVE (N Done—|VAR4=FALSE
VAR1=808239136 |—{SrcAddr IV ERVARS5=TRUE |
VAR2=808239136 [ DstAddr Error AR6=0
VAR3=0 |—{Length

1 SAFE_COPY BLOCK1( SAFE COPY BLOCK1
2 IN =N, IN =

3 SrcAddr == VAR, VAR1 = 808239136

4 DstAddr -= VAR2, VAR2 = 808239136

5 Length == VARS3, VAR3 =0

6 Done=>VAR4, VAR4 =

7 Busy=>VARS. VARS = IS

8 Error==VARE); VARG =0
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Chapter 7 System Instruction

7.1 Communication Functions

7.1.1 MB_CLIENT (Modbus TCP Master Communication)

7.1.1.1 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|—
~IMB_MODE ERROR/—
—MB_DATA_ADDR STATUS|—
—MB_DATA_LEN
—IMB_DATA_PTR
—CONNECT

MB_CLIENT Functional Block

7.1.1.2 Parameter
Parameter Statement | Data Type | Function Description Initial Value
IN Input BOOL High level trigger FALSE
Control establishing and terminating connections
with the Modbus server:
0: The default value. Establishes a
DISCONNEC communication connection with a connection

Input BOOL partner configured via the CONNECT parameter | FALSE

1: Disconnect TCP connection. No other
functions are performed during the termination of

T

the connection. After the connection is

successfully terminated, the STATUS parameter
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Parameter Statement | Data Type | Function Description Initial Value
outputs a value of 0003
Select the Modbus request pattern, preferably 0,
MB_MODE | Input USINT 0
- by 1,2, 101, 102, 103, 104, 105, 106, 115, 116
MB DATA The Modbus TCP server data starting address to
= — | Input UDINT 0
ADDR by be accessed depends on MB_ MODE
Data length: The number of digits or words of
MB DATA data to access. See MB_MODE
= — | Input UINT 0
LEN fpd MB_DATA_ADDR, and MB_DATA_LEN
parameters for more details
MB_DATA . PINTER A pc?lnt:l:rfrto the datatbtuftfzr vl\jle(;z the data t9 be .
PTR npu TO BYTE received from or sent to the Modbus server is
located
CONNECT Inout CONNECT | Pointer to connection description structure: see
n
i _IPV4 parameter CONNECT _IPV4 for details
If the last Modbus job completes successfully,
DONE Output BOOL the bit in the output parameter DONE is FALSE
immediately set to 1, which 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 FALSE
1: An error occurred, the details of the cause of
which are specified by the STATUS parameter
STATUS Output WORD dC(lrr.lin;mication status word (see error code for 0
etails

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
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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
Modbus :
MB_MODE | MB_DATA_ADDR | MB_ DATA_LEN . Function and data type
- - - - - function code
Read 1 ~ 2000 output bits at
1~ 1~2 |
0 9999 000 0 remote addresses 0 ~ 9998
Read 1 ~ 2000 input bits at remote
10001~1 1~2 2
0 0001~19999 000 0 addresses 0 ~ 9998
40001~49999 1. Read 1 ~ 125 holding registers
at remote addresses 0 ~ 9998
0 400001~ 1~125 03 ) .
465535 2. Read 1 ~ 125 holding registers
at remote addresses 0 ~ 65534
Read 1 to 125 input words at
1~ 1~12 4
0 30001~39999 > 0 remote addresses 0 to 9998
Write 1 output bit at remote
1 1~ 9999 1 05
addresses 0-9998
40001~49999 1. Write 1 holding register at
remote addresses 0-9998
1 400001~ 1 06
2. Write 1 holding register at
465535
remote addresses 0 ~ 65534
Write 2-1968 output bits at remote
1 1~9999 2~1968 15
addresses 0-9998
1. Write 2 ~ 123 holding
40001~49999 registers at remote addresses 0 ~
9998
1 400001~ 2~123 16
465535 2. .Write 2 ~ 123 holding
registers at the remote address 0 ~
65534
Write 1 ~ 1968 output bits at
2 1~9999 1~1968 15
remote addresses 0 ~ 9998
1. Write 1 ~ 123 holding
40001~49999 registers at the remote address 0 ~
2 400001~ 1~123 16 9998
465535 2. Write 1 ~ 123 holding
registers at the remote address 0 ~
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MB_MODE | MB_DATA_ADDR | MB_DATA_LEN | Modbus Function and data type
function code
65534
Read 1 ~ 2000 output bits at
101 ~ 1~2 |
0 0~635335 000 0 remote addresses 0 ~ 65535
102 0~65535 1~2000 0 Read 1 ~ 2000 input bits at remote
addresses 0 ~ 65535
Read 1 to 125 holding registers at
103 0~63535 1~125 03 remote addresses 0 to 65535
Read 1 to 125 input words at
104 0~63535 1~125 04 remote addresses 0 to 65535
Write 1 output bit at remote
1 ~ 1
05 0~63533 05 addresses 0-65535
Write 1 holding register at remote
1 ~ 1
06 0~635335 06 addresses 0-65535
Write 1 ~ 1968 output bits at
11 ~ 1~1 |
3 0~63533 968 > remote address 0 ~ 6553
116 0~65535 1~123 16 Write 1 ~ 123 holding registers at
remote 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 | Initial Value | Function Description

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

D WORD 0 Tllus.parameter uniquely determines the c-onnectlon
within the CPU, and each MB_CLIENT instance must
use a unique ID

ConnectionType BYTE 11 Connection type: MB_CLIENT fixed to 11 for TCP
Acti ti tablish t, shoul tt

ActiveEstablished BOOL 1 ctive connection establishment, should be set to
TRUE

RemoteAddress ARRAY 0.0.0.0 The IP address of the Modbustcp server, for example

[0..3] of 192.168.0.250:
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Parameter Data Type | Initial Value | Function Description
BYTE addr[0] =192
addr[1] = 168
addr[2]=0
addr[3] = 250
Modbustcp server communication port number (default:
RemotePort UINT 502 202)
Port number: 1 ~ 49151 (except for unusable ports
listed above)
Local port number (client need not specify)
LocalPort UINT 0 ?oﬂ number: 1 ~ 49151 (except for unusable ports
listed above)
Any port: 0; default 0, no port number specified

7.1.1.3 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
The IP address of the remote connection endpoint is invalid, that is, it is a duplicate of the IP

80A4
address of the local partner

Q0AS Connection I_D is al_rezfldy t%_lken
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

3384 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

2388 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)
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STATUS(16#) | Description
80B6 Invalid connection type, only TCP connections are supported
Invalid value for ActiveEstablished parameter (identifier to establish such a connection, see
'CONNECT parameter'):
80BB 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
R18B 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
818C . . = - -
for 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
7.1.14 Example
No. Variable Name | Address | ‘ariable Descriptio Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 MB_CLIENT1 MB_CLIENT FALSE Mot Public |—
000z start BOOL TRUE FALSE Mot Public |—
0003 dis BOOL FALSE FALSE Not Public |_
o004 mode USINT 116 FALSE Not Public |—
0005 addr UDINT 3000 FALSE Not Public |—
0005 datalen UINT 5 FALSE Not Public |—
0007 dataptr POINTER TO BYTE G46675840 FALSE Not Public |—
0008 con CONNECT_IPV4 FALSE Not Public |—
0008 done BOOL FALSE FALSE Not Public |—
0010 busy BOOL TRUE FALSE Mot Public |—
0011 err BOOL FALSE FALSE Mot Public |—
0012 errorid WORD 28674 FALSE Not Public |—
0013 gl BOOL FALSE FALSE Not Public E_
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datalen=5

addr=3000 MB_DATA_ADDR

MB_DATA_LEN
[dataptr=946679840 |—|MB_DATA_PTR
| con HCONNECT

MB_CLIENT1
MB_CLIENT
EN ENO
start=TRUE =\ DONE—{done=FALSE
[dis=FALSE |—DISCONNECT SN S busy=TRUE |
[mode=116 |—MB_MODE ERROR—|err=FALSE

STATUS|—errorid=28674 |

ADR
EN ENO

g1=FALSE I—IN OUT—{dataptr=946679840 |

1 MB_CLIENT1( MB_CLIENT1

2 IN:=start, start ﬂ

3 DISCONNECT :=dis, dis =

4 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 = |[gallsiS
10 BUSY==>busy, busy = LIE¥=
11 ERROR==>err, err = [FalRs=
12 STATUS==errorid); errorid = 28674
13 dataptr := ADR(g1); dataptr = 946679840
7.1.2 GENERATE_CRC (Cyclic Redundancy Check)
7.1.2.1 Function

Generate a 16-bit CRC check value.

GENERATE_CRC1

GENERATE_CRC
ENO
CRC_Code
FINISH

EN
TBL
byteCounter

Error

GENERATE_CRC Functional Block

7.1.2.2 Parameter
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Function L. Initial |Power Fail
Parameter Statement | Data Type . Description of Parameters
Description Value |Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Ifiti t to 200, the data t
First byte address 1H155¢ O. ’ e. T
be checked is stored in the
TBL Input WORD of the data to be . 0 FALSE
hecked address starting
cheeRe from %MB200
Number of bytes
byteCounter  |Input WORD of the data to be |0 is an invalid value 0 FALSE
checked
CRC _Code Output WORD Check result 16-bit 0 FALSE
Check leted |0: Not completed
FINISH Output  |BOOL eci comprete P FALS E |FALSE
or not 1: Completed
0: Correct
1: Number of bytes of the
data to be checked
Error Output BYTE Error message ata 1o be cheeke 0 FALSE
byteCounter=0
2: The data to be checked
exceeds the range of area M
7.1.2.3 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.

No. \ariable Name | Address ‘ Variable Description | “ariable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 GENERATE_CRC1 GENERATE_CRC FALSE Not Public |—
o002z VAR WORD 0 FALSE Not Public |—
0003 WVARZ BOOL TRUE FALSE Not Public |—
0004 VAR BYTE 0 FALSE Not Public |—

GENERATE_CRC1
GENERATE_CRC
EN ENO
200 TBL CRC_Code— VAR1=0
6 |{byteCounter FINISH—{a 7Sl 11%
Error—{ VAR3=0
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GENERATE_CRC1(
TBL =200,
byteCounter := &,
CRC_Code=>VAR1,
FINISH=>VAR2,
Error==VAR3};

Program description:

GEMNERATE_CRCA

VAR1 =0
VARZ =
VAR3 =0

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.

7.1.3

7.1.3.1

ComConfig (Setting Serial Port Communication Parameter)

Function

This function currently only supports the online configuration of communication parameters of each channel.

ComConfig1

—EN

—Port

ComConfig

—EN_R

—ComType
—Parity

—DataWidth

—Stop

—BaudRate

ENO
Q
Err

ComConfig Functional Block

7.1.3.2 Parameter
. .. . Power Fail
Parameter |Statement|Data Type |[Function Description Initial Value
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
EN R Input BOOL Rising edge enable 0 FALSE
Selective serial port
Port Input USINT 0 FALSE
0: UARTI
Communication type
ComType |Input USINT 0 FALSE
0: RS-485
Parity Input USINT Check mode 0 FALSE
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P Fail
Parameter |Statement|Data Type |[Function Description Initial Value ower Fal
Safeguard

0: No check
1: Even parity check
2: Odd parity check

) Data width (supporting 8 bits)
Data Width |Input USINT ) ) 0 FALSE
8: Data width of 8 bits

Stop bit (supporting 1 and 2)

Stop Input USINT 1: Stop bit 1 0 FALSE
2: Stop bit 2
Baud rate (bps)

Baud Rate  |Input UDINT 1200bps/2400bps/4800bps/9600bps/19200bp |0 FALSE

$/38400bps/57600bps/115200bps

Output terminal

Terminal Q is TRUE, which is only used to

Q Output BOOL o ) ]
indicate that the instruction has been executed

FALSE FALSE

in this task cycle.

Error code
: No error
: ComType error

: Port error

Err Output USINT 0 FALSE

: Parity error
: DataWidth error

: Stop error

~N O L AN~ O

: BaudRate error

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 Mame | Address | “ariable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
oot ComConfig1 COMCONFIG FALSE Not Public |—
oooz VARIn1 BOOL TRUE FALSE Not Public ,_
0003 VARINZ USINT o FALSE Not Public |—
o004 VARIn3 USINT o FALSE Not Public ,_
ooos VARIn4 USINT o FALSE Not Public ,_
ooos VARInS USINT o FALSE Not Public ,_
ooo7 VARING USINT o FALSE Not Public ,_
oooag VARInT UDINT o FALSE Not Public |7
0009 VAROut1 BOOL FALSE FALSE Not Public ’_
oo1o VAROut2 USINT o FALSE Not Public |7
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ComConfig1
ComConfig
EN ENO
VARIN1=TRUE EN_R QF—VAROUt1=FALSE |
VARIN2=0 |— Port Err VAROuUt2=0 |
VARIN3=0 |—ComType
VARIN4=0 |—{Parity
VARIN5=0 |—{DataWidth
VARIN6=0 |—{Stop
VARIN7=0 |—{BaudRate
1 ComConfig1( ComConfig1
2 EN R = VARIn1, VARIN1 = m
3 Port .= VARInZ, VARINZ =0
- ComType = VARIn3, VARIN3 =0
5 Parity == VARIn4, VARIN4 =0
6 DataWidth := VARIn5, VARINS =0
7 Stop .= VARING VARING =0
8 BaudRate -= VARINn7 VARINT =0
9 Q==VAROuUt1. VAROUt1 =
10 Err=>VAROut2); VARQutZ2 =0
7.1.4 ComRecv (Receive Serial Port Data )
7.1.4.1 Function
The serial port receives data.
ComRecv1
ComRecv
—EN ENO—
—EN_R Q —
—DatalLenth Error—
—DataOffset RecvDataBytes —
—Port
ComRecv Functional Block
7.1.4.2 Parameter
L. Initial Power Fail
Parameter |Statement | Data Type |Description Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
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Initial P Fail
Parameter |Statement | Data Type |Description fta ower Tal
Value Safeguard

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

Port Input USINT 0: UART]1, supports RS-485 serial port 0 FALSE

The output terminal Q is valid, which is only
Q Output BOOL used to indicate that the instruction has been |FALSE FALSE
executed in this task cycle.

Error code
0: No error

1: The input parameter configuration is

Err Output USINT 0 FALSE

incorrect

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

RecvData

Bytes Output UDINT Actual number of bytes received 0 FALSE

7.1.4.3 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.

No. “ariable Name | Address | Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 ComRecv1 COMRECY FALSE Not Public |—
oooz “VARIn1 BOOL TRUE FALSE Not Public |—
0003 VAROut2 USINT 0 FALSE Not Public |—
o004 WARInZ UDINT o FALSE Not Public |—
ooo0s VARIn3 UDINT o FALSE Not Public |—
ooos VARInd USINT o FALSE Not Public |—
0007 VAROut! BOOL TRUE FALSE Not Public |—
oo0E VAROutd UDINT o FALSE Not Public D_
ComRecv1
ComRecv
EN ENO

[VARIN1=TRUE ERIZlS oIl VAROUt1=TRUE
VARIN2=0 |—{DataLenth Error— VAROQut2=0

VARIN3=0 |—DataOffset RecvDataBytes—| VAROut3=0 |
VARIN4=0 |—Port
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1 ComRecvi| ComRecv1

2 EN R = VARIn1, VARIn1 =

3 DatalLenth .= VARIn2, VARIN2Z =0

- DataOffset .= VARIn3, VARIN3 =0

5 FPort = VARIn4, VARInN4 =0

6 Q==VAROuUt1, VAROUt1 =
T Error=>VAROut2 VAROut2 =0

8 RecvDataBytes=>=VAROCut3); VAROuW3 =10

7.1.5 ComSend (Send Serial Port Data)

7.1.5.1 Function

The serial port sends data.

ComSend1

ComSend
—EN ENO —
—EN_R Q —
—Datalenth Error—
—DataOffset SendDataBytes —
—iPort

ComSend Functional Block

7.1.5.2 Parameter
P Fail
Parameter Statement Data Type Description Initial Value ower Tal
Safeguard
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
ffset of M where th
DataOffset Input UDINT Offset of area Miwhere the FALSE
data address is located
: UART1 rts RS-4
Port Input USINT 0: UARTI, supports RS-485 1, FALSE
serial port
The output terminal Q is
valid, which is only used to
Q Output BOOL indicate that the instruction |FALSE FALSE
has been executed in this task
cycle.
Error code
Err Output USINT 0 FALSE

0: No error
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P Fail
Parameter Statement Data Type Description Initial Value ower Tal
Safeguard
1: 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.

No. Variable Name | Address “fariable Description “ariable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 ComSend1 CONSEND FALSE Mot Public |—
ooz WARIn1 BOOL FALSE FALSE Mot Public |—
0003 WARINZ UDINT 0 FALSE Not Public |—
0004 WARIN3 UDINT 0 FALSE Mot Public |—
0005 WARInS USINT 0 FALSE Mot Public |—
0005 WAROut1 BOOL TRUE FALSE Not Public |—
o007 WVARDut2 USINT 0 FALSE Mot Public D_
0008 VAROut3 UDINT 0 FALSE Not Public |—
ComSend1
ComSend
EN ENO
[VARIM =FALSE |— EN_R ol VAROUt1=TRUE
VARIN2=0 |—{Datalenth Error VAROut2=0
VARIN3=0 [—{DataOffset SendDataBytes— VAROut3=0 |
VARIN4=0 |—Port
1 ComSendi( ComSend1
2 EN R =VARIn1. VARIN1 = [gAks=
3 DatalLenth = VARIn2, VARIn2 =0
4 DataOffset -= VARIn3. VARIN3 =0
5 Fort .= VARIn4, VARInd =0
6 Q=>VAROuUt1. VAROuUt1 =
7 Error==VARQuiZ2 VAROut2 =0
8 SendDataBytes==VAROut3); VAROut3 =0
7.1.6 ComClearRecvFIFO (Clear Serial Port Data)
7.1.6.1 Function

Clear serial port Rx data.
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ComClearRecvFIFO1
ComClearRecvFIFO
—EN ENO
—EN_R Q
—Port Err—

ComClearRecvFIFO Functional Block

7.1.6.2 Parameter
P Fail
Parameter |Statement|Data Type |Description Initial Value ower Fal
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. “Variable Name | Address | ariable Description | ariable Type | Online Valug Power Fail Safeguard NetWork Public ‘ Enable constant
0001 ComClearRecvFIFO1 COMCLEARRECVFIFO FALSE Not Public |—
oooz VARIn1 BOOL TRUE FALSE Not Public |—
0003 VARIn2 USINT o FALSE Not Public |—
o004 VAROut1 BOOL TRUE FALSE Not Public |—
0005 VAROutZ USINT o FALSE Not Public |—

ComClearRecvFIFO1
ComClearRecvFIFO

VARIN1=TRUE ggiiB
VARIN2=0 |—{Port

EN ENO
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1 ComClearRecvFIFO1( ComClearRecvFIFO1
2 EN R = VARIn1, VARIN1 =

3 Port := VARIn2, VARIN2 =0

4 Q=>VARQuUt1. VAROuUt1 =

5 Err==VAROQuUt2): VARQut2 =0

7.1.7 TCP_CONNECT (Establishing a TCP Communication Connection)

7.1.7.1 Function

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

TCP_CONNECT1
TCP_CONNECT

—EN ENO —
—EN_R Done—
—ConnectlD Busy —
—Active Error—
—IPaddr1 ErrorlD —

—{IPaddr2 LinkIPaddr1 —
—IPaddr3 LinkIPaddr2 —
—{IPaddr4 LinkIPaddr3—
—RemotePort LinkIPaddr4 —
—LocalPort 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 ErrorID 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 ConnectID 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
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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 LinkIPaddrl: 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.
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:

B 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.

B 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.

B 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.
B 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.

7.1.7.2 Parameter
P ; Stat ¢\ Data T P ter D inti Initial |Power Fail
arameter atement | Data e |Parameter Description
o . Value Safeguard
EN R Tnput BOOL Rlsmg. edge: The CPU s‘Farts connection 0 FALSE
- operation. When EN_R is FALSE, the output
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Initial (P Fail
Parameter Statement|Data Type |Parameter Description i ower Tal
Value |Safeguard

displays the current connection status

ConnectID Input BYTE Socket connection number 1~16 0 FALSE

) TRUE: Create an active client connection
Active Input BOOL ) ) 0 FALSE
FALSE: Create a passive server connection

IPaddrl Input BYTE IP address digit 1 0 FALSE
[Paddr2 Input BYTE IP address digit 2 0 FALSE
IPaddr3 Input BYTE IP address digit 3 0 FALSE
[Paddr4 Input BYTE IP address digit 4 0 FALSE

Port number on the remote device. The range
RemotePort Input WORD of remote port numbers is from 1 to 49151. 0 FALSE
For passive connections, zero is used.

Port number on the local device. The range of
local port numbers is 1 to 49151, but there are
some restrictions. For details, see the
LocalPort Input WORD . 0 FALSE
parameter LocalPort in the Common

parameters of the Ethernet free protocol

library instruction.

If the connection is active and ready to send or

Done Output BOOL ) 0 FALSE
receive
Busy Output BOOL If the connection process is still in progress |0 FALSE
If the connection is not available. ErrorID
Error Output BOOL displays one of the error codes to indicate the |0 FALSE
problem
If the instruction sets the Error output, the
ErrorID output will display the error code.
ErrorlD Output WORD If the instruction. sets the Busy or Done 0 FALSE
output, ErrorID is zero (no error).
For details, see the Error codes of Ethernet
free protocol communication instructions.
LinkIPaddrl Output  |[BYTE Four octets of the IP address of the connected FALSE
LinkIPaddr2 Output BYTE remote device. LinkIPaddrl is the most Hidden FALSE
- significant byte of the IP address, and by
LinkIPaddr3 Output BYTE LinkIPaddr4 is the least significant byte of the |default FALSE
LinkIPaddr4 Output BYTE IP address. FALSE
LinkPort Output WORD Port number of connected remote device 0 FALSE

7.1.7.3 Example
When EN R is on, the remote device is connected according to the set IP address and port number of the
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device.

No Variable Name Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
o001 TCP_CONMECT1 TCP_CONMECT FALSE Not Public |—
0002 WARIn1 BOOL TRUE FALSE Mot Public ’_
o003 WVARINZ BYTE 1 FALSE Mot Public ’_
o004 WVARIN3 BOOL FALSE FALSE Not Public |—
0005 IP1 BYTE 182 FALSE Mot Public ’_
ooos P2 BYTE 168 FALSE Mot Public ’_
o007 IP3 BYTE 1] FALSE Not Public |—
o002 P4 BYTE 103 FALSE Mot Public ’_
0009 VARInS WORD 2001 FALSE Mot Public ’_
o010 VARINS WORD 5001 FALSE Not Public |—
0011 WAROuUt1 BOOL TRUE FALSE Mot Public ’_
0012 WVARDutZ BOOL FALSE FALSE Not Public ’_
0013 VARDuUt3 BOOL FALSE FALSE Not Public |—
0014 VAROut4 WORD 1] FALSE Mot Public ’_
0015 WARDUt_IP1 BYTE 192 FALSE Not Public ’_
0015 WARDut_IP2 BYTE 168 FALSE Not Public |7
0017 WARDut_IP3 BYTE 1] FALSE Not Public ’_
0018 WARDUt_IP4 BYTE 103 FALSE Not Public ’_
0019 WVARDuUtS WORD 2001 FALSE Mot Public |7

TCP_CONNECT1

VARIN2=1 |

VARIN3=FALSE |—

IP1=192 |—
IP2=168 |

IP3=0 |

IP4=103 |

VARIN4=2001

VARIN5=5001

TCP_CONNECT

EN

EN_R
ConnectlD
Active
IPaddr1
IPaddr2
IPaddr3
IPaddr4

ENO

Done

Busy

Error
ErroriD
LinkIPaddr1
LinkIPaddr2
LinkIPaddr3

RemotePort LinklPaddr4

LocalPort

LinkPort

VAROut1=TRUE

VAROut2=FALSE

VARQUt3=FALSE |

VARQut4=0

VAROuUt_IP1=192 |

VAROUt_IP2=168 |

VAROut_IP3=0
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OO~k Wk —

7.1.8

7.1.8.1

TCP_CONNECTA(
EN_ R :=VARIn1,
ConnectlD := VARINZ2,
Active = VARIn3,

|Paddr1 :=1P1,
|Paddr2 := P2,
|IPaddr3 = IP3,
|IPaddr4 := |P4,

RemotePort .= VARIn4,
LocalPort := VARInS,
Done=>VAROut1,
Busy=>VAROut2,
Error=>VAROuUt3,
ErrorlD=>VARQut4,
LinklPaddr1=>VAROut_IP1,
LinklIPaddr2=>VAROut_IP2,
LinklIPaddr3=>VAROut_IP3,
LinkIPaddr4=>VAROuUt_IP4,
LinkPort=>VAROut5);

TCP_CONNECT?2(Establishing a

TCP_CONNECT1

VARINT = I5{8)=
VARIN2 =1
VARIN3 = [galRs]=
IP1 =192

IP2 =186
IP3=0

IP4 =103
VARIn4 = 2001
VARInS = 5002

VAROuUt1 = [Izd9]=
VAROut2 = [ga\RSIS
VAROut3 = [galms=
VAROut4 =0
VAROut_IP1 =192
VAROut_IP2 = 168
VAROut_IP3=0
VAROut_IP4 =103
VAROQut5 = 2001

TCP Communication

Connection(support communication by specific nices))

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.

TCP_CONNECT21

TCP_CONMNECT2

—EN ENO—
—EN_ R Done—
—ConnectlD Busyl—
—Eth Error—
—Active ErroriD—
—{IPaddr1 LinkIPaddr1—
—{IPaddr2 LinkIPaddr2—
—{IPaddr3 LinkIPaddr3—
—{IPaddr4 LinklIPaddrd—
—RemotePort LinkPort—
—{LocalPort
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7.1.8.2 Parameter

TCP_CONNECT?2 Functional Block

LX-CU430 do not support network card independent configuration.

Parameter Statement|Data Type |Parameter Description Initial | Power Fail
ipti
P P Value Safeguard

Risi : The CPU start: ti

EN R Input BOOL 1s1ng. edge: The CPU starts connection FALSE |FALSE

- operation.

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 ) ) 0 FALSE
FALSE: Create a passive server connection

IPaddrl Input BYTE IP address digit 1 0 FALSE

[Paddr2 Input BYTE IP address digit 2 0 FALSE

[Paddr3 Input BYTE IP address dlglt 3 0 FALSE

[Paddr4 Input BYTE IP address digit 4 0 FALSE
Port number on the remote device. The range

RemotePort Input WORD of remote port numbers is from 1 to 49151. 0 FALSE
For passive connections, zero is used.
Port number on the local device. The range of
local port numbers is 1 to 49151, but there are
some restrictions. For details, see the

LocalPort Input WORD . 0 FALSE
parameter LocalPort in the Common
parameters of the Ethernet free protocol
library instruction.

Done Output BOOL If thfe connection is active and ready to send or 0 FALSE
receive

Busy Output BOOL If the connection process is still in progress |0 FALSE
If the connection is not available. ErrorID

Error Output BOOL displays one of the error codes to indicate the |0 FALSE
problem
If the instruction sets the Error output, the
ErrorID output will display the error code.

ErrorID Output  |WORD If the instruction sets the Busy or Done 0 FALSE

output, ErrorID is zero (no error).

For details, see the Error codes of Ethernet
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Initial (P Fail
Parameter Statement|Data Type |Parameter Description i ower Tal
Value |Safeguard

free protocol communication instructions.

LinkIPaddrl Output BYTE Four octets of the IP address of the connected FALSE

LinkIPaddr2 Output BYTE remote device. LinkIPaddr1 is the most Hidden FALSE
significant byte of the IP address, and by

LinkIPaddr3 Output BYTE LinkIPaddr4 is the least significant byte of the |default FALSE

LinkIPaddr4 Output 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.

No. Variable Name Address “ariable Description Variable Type Online Value Power Fail Safeguard NetWork Public Enable constant
0001 TCP_CONNECT21 TCP_CONNECT2 FALSE Not Public r
0002 Var_EM BOOL TRUE FALSE Mot Public r
0003 War_ConnectiD BYTE 1 FALSE Not Public r
0004 War_Eth BYTE 0 FALSE Mot Public r
0005 War_Active BOOL TRUE FALSE Not Public I_
0005 War_RemotePart WORD 2001 FALSE Mot Public r
ooo7 Var_LocalPort WORD 5001 FALSE Not Public I_
0003 Var_Done BOOL TRUE FALSE Not Public r
jidii] Var_Busy BOOL FALSE FALSE Mot Public r
0010 Var_Erroe BOOL FALSE FALSE Not Public r
o011 Var_ErroelD WORD 0 FALSE Mot Public r
0z War_LinkPort WORD 2001 FALSE Not Public I_
0013 Var_IPaddr1 BYTE 182 FALSE Mot Public r
0014 Var_|Paddr2 BYTE 168 FALSE Mot Public I_
0015 War_IPaddr3 BYTE 1 FALSE Not Public r
016 Var_|Paddrd BYTE 250 FALSE Mot Public r
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TCP_CONNECT21

Var_EN=TRUE

TCP_CONNECTZ2

EN
EN_R

ENO

(Bl Var Done=TRUE

\Jar ConnectlD=1 ConnectiD Busyr—\Var Busy=FALSE
Var_Eth=0 [—Eth Error—\Var Erroe=FALSE |
\Var_Active=TRUE gaf¥uilV3 ErrorlD—{Var_ErroelD=0 |
192 }IPaddr1 LinkIPaddri—\Var_IPaddr1=192 |
168 }—IPaddr2 LinkIPaddr2—\Var |Paddr2=168 |
1 IPaddr3 LinkIPaddr3—{Var |Paddr3=1 |
250 HIPaddrd LinkIPaddrd4—\Var |Paddr4=250 |
Var RemotePort=2001 HRemotePort LinkPort—\ar LinkPort=2001 |

War LocalPort=5001 |

LocalPort

TCP_CONNECT21
Var_EN =
Var _ConnectiD = 1
Var Eth=0
Var_Active =

Var_RemotePort = 2001
Var_LocalPort = 5001
Var Done =

Var_Busy =

Var _Erroe =

Var ErroelD =0
Var_|Paddr1 =192
Var_|IPaddr2 = 168

Var |IPaddr3 =1
Var_|Paddrd = 250

Var_LinkPort = 2001

1 TCP_CONNECT21(

2 EN R =Var EN,

3 ConnectlD -=Var_ConnectlD,

4 Eth = Var_Eth,

9 Active = Var_Active,

6 IPaddr1 =192,

7 IPaddr2 = 168,

8 IPaddr3 =1,

9 IPaddrd = 250,
10 RemotePort = Var_RemotePort,
11 LocalPort .= Var_LocalPort,
12 Done==Var_Done,
13 Busy==Var_Busy,
14 Error==Var_Erroe,
15 ErrorlD==Var_ErroelD,
16 LinklPaddri==Var_|Paddr1,
17 LinklPaddr2==Var_IPaddr2,
18 LinklPaddr3==Var_|Paddr3,
19 LinklIPaddrd==Var_|Paddr4,
20 LinkPort==Var_LinkPort)

7.1.9 TCP_SEND (Send Data via tcp protocol)
7.1.9.1 Function

Use TCP protocol for Ethernet data sending.
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7.1.9.2

TCP SEND1
TCP_SEND
EN ENO
EN_R Done
ConnectlD Busy
Datalen Error
DataAddr ErrorlD
SentLen—

TCP_SEND Functional Block

Parameter

Parameter

Statement

Data Type

Description

Initial
Value

Power Fail
Safeguard

EN_R

Input

BOOL

Rising edge: The CPU starts sending
operation.

FALSE

FALSE

ConnectID

Input

BYTE

The connection ID (ConnectID) is the
number of the connection used by this
send operation. Use the ConnectID
you selected for the TCP_ CONNECT
operation.

FALSE

Datalen

Input

WORD

Data length requested to send,
(1~32*1024)Byte

FALSE

DataAddr

Input

POINTER TO BYTE

DataAddr is a pointer to the storage
location of the sent data

FALSE

Done

Output

BOOL

When the send operation is
completed without errors, the
instruction sets the Done output

FALSE

FALSE

Busy

Output

BOOL

When the send operation is in
progress, the instruction sets the Busy
output

FALSE

FALSE

Error

Output

BOOL

When the sending operation is
completed but an error occurs, the
instruction sets the Error output

FALSE

FALSE

ErrorID

Output

WORD

If the instruction sets the Error
output, the ErrorID output will
display the error code. If the
instruction sets the Busy or Done
output, ErrorID is zero (no error). For
details, see the Error codes of
Ethernet free protocol communication

instructions.

FALSE
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Initial Power Fail

P t Stat tData T Descripti
arameter atement| Data 1ype escription Value |[Safeguard

SentLen is the actual number of bytes
sent. SentLen is valid only when the
instructi ts the D E
SentLen  |Output |WORD ISTUEHON Sefs e F7one oT B0y FALSE
output. If the instruction sets the
Done output, the entire message

information is sent.

The TCP_SEND instruction initiates the operation of sending a specified number of bytes when:
B the program calls the instruction by setting the EN_R input to TRUE.
B the connection is not currently being used to execute other send operations.

The EN_R input uses a rising edge trigger so that the instruction will not initiate an unexpected send operation.
When TCP_SEND is busy, the program ignores the EN_R input. The Done, Busy, and Error outputs and the ErrorID
output bytes show the TCP_SEND status of each call.

After the send operation is completed, the instruction displays the Done or Error status of a TCP_SEND call.
Thereafter, TCP_SEND responds with an error code (error description: No pending operation), (if called with the
EN R input set to FALSE). If the EN_R input is set to TRUE, the program starts another send operation. The

relationship between input and output parameters is described below.

B EN Ris setto TRUE to start the message sending operation. Busy is set to TRUE.
The message is sent. Done is set and Busy is cleared.
EN R is FALSE and no message sending operation is being executed.

EN R is set to TRUE again to start another message sending operation. Busy is set to TRUE.

The message is sent. Done is set and Busy is cleared within one scan cycle.

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.

No. Variable Name Address Variable Description Variable Type ‘ Online Value | Power Fail Safeguard NetWork Public | Enable constant |
0001 TCP_SEND1 TCP_SEND FALSE Not Public ’—
ooo2 VARIn1 BOOL FALSE FALSE Not Public ’_
0003 VAR_ID BYTE 0 FALSE Not Public ’_
ooo4 p1 WORD 0 FALSE Not Public ’7
oo0s p2 POINTER TO BYTE 224799264 FALSE Not Public ’—
0008 VAROut! BOOL FALSE FALSE Not Public ’_
ooo7 WVAROQutZ BOOL FALSE FALSE Not Public ’_
ooo2 WVAROUt3 BOOL FALSE FALSE Not Public ’7
ooog VAROut4 WORD 0 FALSE Not Public ’_
oo10 VAROutS WORD 0 FALSE Not Public ’_
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TCP _SEND1
TCP_SEND
EN ENO
VARIN1=FALSE EN_R Donel—VAROUt1=FALSE |
VAR_ID=0 |—ConnectID Busy—VAROUt2=FALSE |
p1=0 |—DatalLen Error—VAROUt3=FALSE |
|p2=824?99264 |— DataAddr ErrorID—VAROuUt4=0 |
SentLen—{ VAROut5=0 |
1 TCP_SEND1( TCP_SEND1
2 EN R =VARIn1, VARINT = [Falks]=
3 ConnectlD = VAR_ID, VAR ID =10
4 Datalen = p1, p1 =0
5 DataAddr := p2, p2 = 824799264
6 Done=>VARQut1, VARCut1 = [FAlls=
7 Busy=>VAROut2, VARCutZ = [gills=
8 Error=>VAROut3, VAROuUt3 = [gRlEs]=
9 ErrorlD=>=VAROut4, VAROut4 =0
10 SentLen==VAROut5); VAROuUS =10
11
7.1.10 TCP_RECYV (Receive Data via tcp protocol )
7.1.10.1 Function
Use the TCP protocol for Ethernet data reception.
TCP_RECV1
TCP_RECV
—EN ENO
—IN Done
—ConnectlD Busy
—MaxLen Error
—DataAddr ErrorlD
RcvdLen
TCP_RECY Functional Block
7.1.10.2 Parameter
p " Stat ¢\ Data T p ter D ot Initial Power Fail
arameter atemen ata 1ype arameter vescription Value Safeguard
IN Input BOOL High level enabled continuous reception FALSE |FALSE
ConnectID  |Input BYTE The connection ID (ConnectID) is the 0 FALSE
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Parameter

Statement

Data Type

Parameter Description

Initial
Value

Power Fail
Safeguard

number of the connection used by this send
operation. Use the ConnectID you selected
for the TCP_CONNECT operation.

MaxLen

Input

WORD

Size of the buffer in DataPtr in the MaxLen
description (1~32 *1024) Byte

FALSE

DataAddr

Input

POINTER TO
BYTE

DataAddr is a pointer to the storage location
of the Rx data

FALSE

Done

Output

BOOL

When the Rx operation is completed without
errors, the instruction sets the Done output.
When the instruction sets the Done output,
the RcvdLen output is valid

FALSE

FALSE

Busy

Output

BOOL

When the Rx operation is in progress, the
instruction sets the Busy output

FALSE

FALSE

Error

Output

BOOL

When the receive operation is completed but
an error occurs, the instruction sets the Error
output

FALSE

FALSE

ErrorID

Output

WORD

If the instruction sets the Error output, the
ErrorID output will display the error code. If
the instruction sets the Busy or Done output,
ErrorID is zero (no error). For details, see
Error codes of Ethernet free protocol

communication instructions.

FALSE

RcvdLen

Output

WORD

RevdLen is the actual number of bytes
received. RevdLen is valid only when the
instruction sets the Done or Error output. If
the instruction sets the Done output, the
instruction receives the entire message. If the
instruction sets the Error output, the message
exceeds the buffer size (MaxLen) and is
truncated

FALSE

The TCP_RECYV instruction has an IN (enable) input, which is triggered by a high level. After the TCP_RECV

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_ RECV

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.

B Set the Done output, clear the Busy and Error outputs, and set the ErrorID output byte value to zero.
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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_RECYV instruction returns this
data in a 100-byte received message. It is the program's responsibility to call the TCP_RECV 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.

No. \ariable Name | Address | “ariable Description | Variable Type | Online Value Power Fail Safeguard | NetWork Public | Enable constant
ooo1 TCP_RECW1 TCP_RECW FALSE Not Public |—
ooo2 VARIN1 BOOL TRUE FALSE Not Public |—
0003 VARINZ BYTE 1 FALSE Not Public |—
ooo4 WARIN3 WORD 10 FALSE Not Public |—
oo0s VARIn4 POINTER TO BYTE 231209504 FALSE Not Public |—
ooos VAROut BOOL FALSE FALSE Not Public |—
ooo7 VAROut2 BOOL FALSE FALSE Not Public |—
ooo2 WVAROUt3 BOOL FALSE FALSE Not Public r
ooog VAROutS WORD 0 FALSE Not Public |—
oo10 VAROUtS WORD 0 FALSE Not Public |—
TCP RECV1
TCP_RECV
EN ENO
[VARIN1=TRUE g\ Done—{VAROut1=FALSE |
VARIN2=1 |—ConnectID Busy—VAROut2=FALSE |
VARIN3=10 —MaxLen Error—VAROuUt3=FALSE |
VARIN4=831209504 |—{DataAddr ErrorlD—VAROuUt4=0 |
RevdLen— VAROuUt5=0 |
1 TCP_RECV1( TCP_RECV1
2 IN = VARIn1, VARIn1 = SIS
3 ConnectlD := VARIn2, VARIn2 =1
= MaxLen := VARIn3, VARIn3 =10
5 DataAddr := VARIn4, VARIn4 = 831209504
6 Done=>VAROut1, VAROuUt1 = [gRlRs]S
7 Busy=>VAROut2, VAROuUt2 = [l
8 Error=>VAROuUt3, VAROUt3 = [gRiRs]S
9 ErroriD=>VARQut4, VAROuUt4 =0
10 RevdlLen==VAROuUt5); VAROuUt5 =0
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7.1.11 UDP_CONNECT2(Creating UDP Protocol Communication (support

communication by specific nices))

7.1.11.1 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.

UDP_CONNECT21

UDP_CONNECT2

—EN ENO—
—EN_R Done—
—ConnectlD Busy—
—LocalPort Error—
—Eth ErroriDi—
—Mode

—MultiliPaddr1

—MultillPaddr2

—MultillPaddr3

—MultillPaddr4

UDP_CONNECT?2 Functional Block

LX-CU430 do not support network card independent configuration.

7.1.11.2 Parameter

Initial Power Fail

P t Stat t/Data T P ter D ipti
arameter atement|Data Type |Parameter Description Value |Safeguard
Rising edge: The CPU start ti
EN R Input  |BOOL 1S ege: The AL statls cohnection FALSE |FALSE
- operation.
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. For details, see the

LocalPort Input WORD . 0 FALSE
parameter LocalPort in the Common

parameters of the Ethernet free protocol

library instruction.

Network card ID number
Eth Input BYTE 0 FALSE
0: P1 Interface Card, EtherNet1
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Initial Power Fail

Parameter Statement|Data Type |Parameter Description
Value [Safeguard

1: P2 interface card, EtherNet2

0: Unicast

1: Broadcast
Mode Input BYTE ) 0 FALSE
2: Multicast 0

3: Multicast 1

MultillPaddrl Input BYTE Byte 1 of multicast IP address 0 FALSE
MultillPaddr2 Input BYTE Byte 2 of multicast IP address 0 FALSE
MultillPaddr3 Input BYTE Byte 3 of multicast IP address 0 FALSE
MultilIPaddr4 Input BYTE Byte 4 of multicast IP address 0 FALSE
Done Output BOOL If thfe connection is active and ready to send or FALSE
receive
Busy Output BOOL If the connection process is still in progress |0 FALSE
If the connection is not available. ErrorID
Error Output BOOL displays one of the error codes to indicate the |0 FALSE
problem
If the instruction sets the Error output, the
ErrorID output will display the error code.
If the instructi ts the B D
ErrorID Output  |WORD © mstruction sets fhe Busy or Jone 0 FALSE

output, ErrorID is zero (no error).

For details, see the Error codes of Ethernet

free protocol communication instructions.

B 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_ CONNECT?2, as the CPU uses this to

understand that it is a continuation of the call to initiate the connection process.
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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:

B [fthe 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.
B If the connection is still in progress, the Busy output is set.

B [fthe connection is not available, the Error output is set. The ErrorID 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.

No. Variable Name Address ‘Variable Description Wariable Type Online Vialue | Power Fail Safeguard | NetWork Public Enable constant
o001 UDP_COMNECT21 UDP_CONMECTZ2 FALSE Hot Public [
nooz Var_EN BOOL TRUE FALSE Not Public [
noo3 Var_ConnectiD BYTE 1 FALSE Mot Public [
o004 Var_Eth BYTE 0 FALSE Not Public [
noos Var_LocalPort WORD 2001 FALSE Not Public [
0008 Var_Mode BYTE 2 FALSE Mot Public [
nooT Var_WMuttillPaddr1 BYTE 182 FALSE Not Public [
noos ar_MultillPaddr2 BYTE 168 FALSE Hot Public [
noos Var_WMuttillPaddr3 BYTE 0 FALSE Not Public [
0010 ar_MultilPaddré BYTE 25 FALSE Not Public |—
0o Var_Done BOOL TRUE FALSE Not Public [
ooz Var_Busy BoOOL FALSE FALSE Not Public [
0013 ar_Error BOOL FALSE FALSE Mot Public [
0014 ar_ErroriD WORD 0 FALSE Not Public [

UDP_CONNECT21
UDP_CONNECT2

EN ENO

Var_EN=TRUE EN_R L [-ey Var_Done=TRUE

Var ConnectlD=1 [—{ConnectiD Busy—\ar Busy=FALSE
Var_LocalPort=2001 LocalPort Error—\Var_Error=FALSE |
| Var_Eth=0 [—Eth ErrorlD— Var_ErroriD=0 |

| Var_Mode=2 |—{Mode
Var_MultillPaddr1=192 —{MultillPaddr1
Var MultillPaddr2=168 |—{MultillPaddr2
Var MultillPaddr3=0 —MultillPaddr3
Var_MultillPaddr4=25 MultillPaddr4
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1
2
3
A
5
&
7
8
9
10
11
12
13
14
7.1.12
7.1.12.1

UDP_CONNECT21(

EM R :=Var EN.

ConnectlD = Var_ConnectlD,
LocalPort .= Var_LocalPort,
Eth -= Var_Eth,

Mode = Var_Mode.

MultillPaddr1 = Var_MultillPaddr1
MultillPaddr2 -= Var_MultillPaddr2,
MultillPaddr3 -= Var_MultillPaddr3,
MultillPaddr4 -= Var_MultillPaddr4,

Done==Var_Done,
Busy==Var_Busy.
Error==Var_Error,
ErrorlD==Var_ErrorlD);

UDP_CONNECT _EXT (Create UDP Protocol

(Support Multicast and broadcast))

Function

UDP_CONNECT21
Var EN =
Var_ConnectlD =1
Var_LocalPort = 2001
Var Eth=10

Var Mode =2
Var_MultilPaddr1 = 192
Var_MultilPaddr2 = 168
Var_MultillPaddr3 =0
Var_MultillPaddr4 = 250
Var_Done = [IUI=
Var_Busy = [gaEs]=
Var_Error = [gllEs]=
Var _ErrorlD =0

Communication

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 Dane —
—ConnectlD Busy —
—LocalPort Errar (—
—Mode ErroriD —
—MultillPaddr1
—MultillPaddrz
—MultillPaddr3
—MultillPaddr4

UDP_CONNECT_EXT Functional Block

7.1.12.2 Parameter
P . Stat ¢\ Data T D infi Initial Power Fail
arameter atement|Data e |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,
LocalPort Input WORD but there are some restrictions, see the 0 FALSE
parameter LocalPort in the Common
parameters of the Ethernet free protocol
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L. Initial Power Fail
Parameter Statement|Data Type |Description
Value Safeguard
library instruction.
0: Unicast
1: Broadcast
Mode Input BYTE . 0 FALSE
2: Multicast 0
3: Multicast 1
MultillPaddrl Input BYTE Bit 1 of multicast IP address 0 FALSE
MultillPaddr2  |Input BYTE Bit 2 of multicast IP address 0 FALSE
MultillPaddr3  |Input BYTE Bit 3 of multicast IP address 0 FALSE
MultillPaddr4  |Input BYTE Bit 4 of multicast IP address 0 FALSE
When the connection operation is
Done Output BOOL completed without errors, the instruction |FALSE FALSE
sets the Done output
When the connection operation is in
Busy Output BOOL progress, the instruction sets the Busy FALSE FALSE
output
If the connection is not available. ErrorID
Error Output BOOL displays one of the error codes to indicate |FALSE FALSE
the problem
If the instruction sets the Error output, the
ErrorID output will display the error
ErrorID Output  |WORD bul witf dispray FALSE
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.
No “ariable Name | Address | Variable Description “ariable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 UDP_CONNECT_EXT1 UDP_CONNECT_EXT FALSE Not Public |—
0002 EN_R BOOL TRUE FALSE Not Public |—
0003 VAR_ConnectiD BYTE 5 FALSE Not Public |—
0004 VAR_Mode BYTE 0 FALSE Not Public |—
0005 WVAR_LocalPort WORD 1 FALSE Not Public |—
0006 VAR_Done BOOL TRUE FALSE Not Public |—
ooo7 VAR_Busy BOOL FALSE FALSE Not Public |—
0003 VAR_Error BOOL FALSE FALSE Not Public r
0009 WVAR_ErroriD WORD 0 FALSE Not Public |—
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0001 UDP_CONNECT_EXT1

UDP_CONNECT_EXT

EN ENO
ENGRGYEEN_R R U VAR_Done=TRUE |
VAR _ConnectlD=5 |—ConnectID Busy—VAR_ Busy=FALSE
VAR _LocalPort=1 |—LocalPort Error—VAR_Error=FALSE |
VAR_Mode=0 [Mode ErrorlID—VAR_ErrorID=0 |

192 —MultillPaddr1

168 MultillPaddr2
1 MultillPaddr3

1 MultillPaddr4

1  UDP_CONNECT_EXT1( UDP_CONNECT_EXT1

2 ENR:=EN_R, EN_ R=

3 ConnectlD := VAR_ConnectlD, VAR_ConnectlD = 5

4 LocalPort := VAR_LocalPort, VAR_LocalPort =1

5 Mode := VAR_Mode, VAR_Mode =0

6 MultillPaddr1 := 192,

7 MultillPaddr2 := 168,

8 MultillPaddr3 :=1,

9 MultillPaddrd =1,
10 Done= >VAR_Done VAR_Done = [Iz8=
11 Busy=>VAR_Busy, VAR_Busy = [Za\RS{=
12 Error=>VAR_Error, VAR_Error = [Z{%s]S
13 ErrorlD=>VAR_ErrorlD); VAR_ErroriD =0

7.1.13 UDP_CONNECT _EXT2 (Creating UDP Protocol Communication

(Support for specified network card multicast/broadcast ))

7.1.13.1 Function

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—
—{ConnectID Busy
—LocalPort Error
—Eth ErrorlD
—Mode
—MultillPaddr1
—MultillPaddr2
—MultillPaddr3
—MultillPaddr4

LX-CU430 do not support network card independent configuration.
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7.1.13.2 Parameter
Parameter Statement|Data Type |Description Initial Power Fail
ipti
P P 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 the
LocalPort Input WORD ) FALSE
parameter LocalPort in the Common
parameters of the Ethernet free protocol
library instruction.
Eth Tnput BYTE I(;I)etwork card ID number (default value: FALSE
0: Unicast
1: Broadcast
Mode Input BYTE . 0 FALSE
2: Multicast 0
3: Multicast 1
MultillPaddrl Input BYTE Bit 1 of multicast IP address 0 FALSE
MultillPaddr2  |Input BYTE Bit 2 of multicast IP address 0 FALSE
MultillPaddr3  |Input BYTE Bit 3 of multicast IP address 0 FALSE
MultillPaddr4  |Input BYTE Bit 4 of multicast IP address 0 FALSE
When the connection operation is
Done Output BOOL completed without errors, the instruction |FALSE FALSE
sets the Done output
When the connection operation is in
Busy Output BOOL progress, the instruction sets the Busy FALSE FALSE
output
If the connection is not available. ErrorID
Error Output BOOL displays one of the error codes to indicate |[FALSE FALSE
the problem
If the instruction sets the Error output, the
ErrorID output will display th
ErrorID Output  |WORD Frof OUTbul WIT GIspray He error FALSE
code. If the instruction sets the Busy or
Done output, ErrorID is zero (no error)
7.1.13.3 Example

Creates a passive connection using the UDP protocol when EN _ R is set.

192




yww

No. “ariable Name Address “ariable Description “ariable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0o UDP_CONMNECT_EXT21 UDP_CONNECT_EXTZ FALSE Mot Public |—
ooo2 EN_R BOOL TRUE FALSE Hot Public |—
0003 War_ID1 BYTE 3 FALSE Not Public |—
o004 Var_LocalPort WORD 2001 FALSE Not Public |—
0005 Var_E BYTE o FALSE Hot Public |—
0006 Var_Mode BYTE o FALSE Not Public |—
o007 Var_Done BOOL TRUE FALSE Hot Public r
ooos War_Busy BOOL FALSE FALSE Not Public |—
0009 Var_Err BOOL FALSE FALSE Hot Public |—
0010 War_ErriD WORD o FALSE Mot Public
0001

UDP _COMNECT EXT21
UDP_COMMECT _EXTZ2

EM EMNO
EN R-TRUE = SO o Done=TRUE |
Var ID1=3 FConnectlD Busyr—Var Busy=FALSE
[Var LocalPort=2001 |LocalPort Error—Var Err=FALSE |
Var E=0 |Eth ErrorlDF—Var_ErrdD=0
Var Mode=0 —Mode
192 FMultilPaddr
168 {MultillPaddr2
0 M

MultillPaddr3
130 FMultillPaddr4

1 UDP_COMNECT _EXT21( LUDP_COMMECT EXT21
2 EN R-=ENR EN R =

3 ConnectlD := Var_ 1IN Var ID1 =3

4 LocalFPort :=War_LocalPort Var_LocalPort = 2001
5 Eth .= Var E Var E=10

B Mode = Var_Mode Var Mode =10

7 MultillPaddr! = 192

8 MultillPaddr2 .= 168

g MultillPaddr3 == 0
10 MultillPaddrd = 130
11 Done==Var_Done Var_Done =
12 Busy==WVar Busy War_Busy =
13 Error=>War_Err Mar_Err =
14 ErrorlD==War_ErrlD) Mar_ErlD =0

7.1.14 UDP_SEND (Send data via udp protocol)

7.1.14.1 Function

The UDP_SEND instruction transfers the requested number of bytes (DatalLen) from the requested buffer
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.
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UDP SEND1
UDP_SEND
EN ENO —
EN R Done —
ConnectlD Busy —
Datalen Error—
DataAddr ErrorlD —
IPaddr1
IPaddr2
[Paddr3
IPaddr4
RemotePort

UDP_SEND Functional Block

7.1.14.2 Parameter
Parameter Statement|Data Type |Description Initial Power Fail
ipti
P P Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Rising edge: The CPU start di
EN R Input  |BOOL 1Sg eage: The LA stafts Sending FALSE |FALSE
- operation.
The connection ID (ConnectID) is the
ConnectlD Input BYTE numbe.r of the connection used by this send 0 FALSE
operation (defined by UDP_CONNECT
during the connection process)
Datal.en Input WORD Sent data length, (1~32*1024) Byte 0 FALSE
POINTER DataAddr is a pointer to the storage location
DataAdd Input FALSE
atanddr fpd TO BYTE of the sent data
[Paddrl Input BYTE IP address digit 1 0 FALSE
[Paddr2 Input BYTE IP address digit 2 0 FALSE
[Paddr3 Input BYTE IP address digit 3 0 FALSE
[Paddr4 Input BYTE IP address digit 4 0 FALSE
Port number on the remote device. The
RemotePort Input WORD range of remote port numbers is 1 to 49151. |0 FALSE
For passive connections, zero is used
When the send operation is completed
Done Output BOOL without errors, the instruction sets the Done [FALSE  |[FALSE
output
Busy Output  |BOOL When the send operation is in progress, the |[FALSE  |FALSE
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Parameter Statement|Data Type |Description

Initial Power Fail
Value Safeguard

instruction sets the Busy output

When the sending operation is completed

Error Output BOOL but an error occurs, the instruction sets the |FALSE |FALSE

Error output

ErrorID Output WORD

If the instruction sets the Error output, the
ErrorID output will display the error code.
If the instructi ts the B D

e instruc 1on. sets the Busy or Done 0 FALSE
output, ErrorID is zero (no error). For

details, see 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:

The instruction is called by setting the EN_R input to TRUE.
The connection is not currently being used for another send operation.

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.

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 R is FALSE, but no message send operation is in progress.

EN_ R is 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.
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\Var_RemotePort=0 |[—RemotePort

[EN_R=TRUE galS\IIJ RIS Var_done=TRUE

Var_ID1=3 |—ConnectID Busy—\Var_busy=FALSE
| Var_DataLen=10 |—DatalLen Error—\Var_err=FALSE |
Var_DataAddr=1022226464 |—DataAddr ErrorID—Var_ID2=0
192 —IPaddr1
168 —IPaddr2
0 lPaddr3
130 —IPaddr4

No. Variable Name Address Variable Description ariable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
a1 UDP_SEND1 UDP_SEND FALSE Not Public |—
noo2 EN_R BOOL TRUE FALSE Mot Public |—
0003 War_[D1 BYTE 3 FALSE Mot Public |—
noo4 “ar_done BOOL TRUE FALSE Mot Public |—
0005 ar_busy BOOL FALSE FALSE Mot Public |—
0006 “ar_err BOOL FALSE FALSE Not Public |—
o007 War_[D2 WORD 0 FALSE Mot Public |_
ooos “ar_Datalen WORD 10 FALSE Not Public |—
0009 “War_DataAddr POINTER TO BYTE 1022225464 FALSE Mot Public |—
oo “ar_RemotePort WORD 0 FALSE Mot Public E_
UDP_SEND1
UDP_SEND
EN ENO

UDP_SEND1(

EN_R :=EN_R,

ConnectlD := Var_ID1,
DatalLen := Var_Datalen,
DataAddr ;= Var_DataAddr,
|Paddr1 := 192,

|Paddr2 := 168,

|Paddr3 := 0,

|Paddr4 := 130,

10 RemotePort := Var_RemotePort,
11 Done=>Var_done,

12 Busy==Var_busy,

13 Error=>Var_err,

14 ErrorlD=>Var_ID2);

OO~ &~ Wk =

UDP_SEND1

ENR =

Var_ID1 =3

Var_Datalen = 10
Var_DataAddr = 1022226464

Var_RemotePort =0

7.1.16 ETH_DISCONNECT (Closing Ethernet Communication Connection)

7.1.16.1 Function
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The ETH_DISCONNECT instruction is used to terminate existing communication connections.

ETH_DISCONNECT1

ETH_DISCONNECT
—EN ENO —
—EN_R Done —
—ConnectlD Busy —

Error—
ErrorlD —

ETH_DISCONNECT Functional Block

7.1.16.2 Parameter
Parameter Statement Data Type |Description Initial Power Fail
ipti
P P Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
EN R Input/Output  |BOOL Rising edge trigger closing connection |FALSE |FALSE
The CPU uses the connection ID
C tID) to identify th ti
ComnectlD | Input BYTE (ConnectID) to identify the connection FALSE
to be terminated (defined during the
connection process)
When the disconnection operation is
Done Output BOOL completed without errors, the FALSE |FALSE
instruction sets the Done output
When the disconnection operation is in
Busy Output BOOL progress, the instruction sets the Busy |FALSE |FALSE
output
When the disconnection operation is
Error Output BOOL completed but an error occurs, the FALSE |FALSE
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 or
ErrorID Output WORD Done output, ErrorID is zero (no error). |0 FALSE
For details, see the Error 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 Wariable Type Online Value Powver Fail Safeguard NetWork Public | Enable constant
oo ETH_DISCONNECT1 ETH_DISCONNECT FALSE Mot Public l_
o002 EN_R BOOL TRUE FALSE Mot Public |—
0003 War_lon BYTE 10 FALSE Not Public ,_
o004 Var_done BOOL TRUE FALSE Mot Public l_
0005 “ar_busy BOOL FALSE FALSE Mot Public |—
000s ar_err BOOL FALSE FALSE Not Public ,_
o007 Var_ID2 WORD o FALSE Mot Public l_

ETH_DISCONNECT1
ETH_DISCONNECT

ENSELRUEE-EN_R I \ar_done=TRUE
\Var_ID1=100 |—ConnectID Busy—Mar_busy=FALSE

EN ENO

Error—\ar_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_ID2); Var_ID2=0

SNk WM =

7.1.16.4 Common parameters of Ethernet free protocol library instructions

Common
Parameters

Description

EN_R

This input is used to initiate an operation, and it is triggered by level. The EN_R input shall
be 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.

Active

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.

Done

When the operation is completed without errors, the OUC instruction sets the Done output. If
the 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.

Busy

The Busy output indicates that an operation is in progress. When an operation is initiated by
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.

Error

The Error output indicates that the operation is completed with errors. If the OUC instruction
sets the Error output, the Done and Busy outputs will be set to FALSE. If the instruction sets
the Error output, the ErrorID output will display the error cause. If the Error output is set, all
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Common L.
Description
Parameters
other outputs are invalid.
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
ConnectID -

5. Each connection must have a unique ConnectID. The program uses ConnectID to specify
the connection required for subsequent send, receive, and disconnect operations.

IPaddr1~IPaddr4

These are four octets of the remote device's IP address. [Paddrl is the most significant byte of
the IP address, and [Paddr4 is the least significant byte of the IP address. For example, for the
IP address 192.168.2.15, the following values are set:

[Paddr1=192

[Paddr2=168

[Paddr3=2

[Paddr4=15

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.

RemotePort

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:

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).

LocalPort

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

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

Error code |Error Message Description

0 No error
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Error code |Error Message Description

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

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_RECYV 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

7.1.17 MbSetComFrameEndDelay (Set Serial Port Modbus Frame End Delay

Time)

7.1.17.1 Function

200



nww

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

® 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.

® 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
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No. Variable Name | Address Variable Description Variable Type Online Value Power Fail Safeguard MetWork Public | Enable constant
0001 MbSetComFrameEndDelay1 MBSETCOMFRAMEENDDELAY FALSE Not Public |—
oooz Var_EN BOOL TRUE FALSE Mot Public |—
0003 Var_DT BYTE 10 FALSE Not Public |—
o004 Var_Q BOOL TRUE FALSE Not Public D-
MbSetComFramebEndDelay1
MbSetComFrameEndDelay
EN ENO

Var EN=TRUE (g~ eIz Var Q=TRUE |
\/ar DT=10 FDelayTime

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 LXComModbusRTUMaster (MODBUS Master)
7.1.18.1 Function

This functional block realizes the MODBUS RTU master station function together with the LX-CM series

serial port communication module.
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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 In 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 10 mapping. For details, see the

description of functional block parameters.
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EtherCAT Slave Station Configuration | Process Parameter | Init Commands ©Channel Parameter Information | EtherCAT 10 Mapping | Information
— Channel basic

‘Channel Number Channel Name Index Channel Description
1 channellSetting 0x8000:00 CH1 Config Data
2 channel2Setting 0xB010:00 CH2 Config Data

— Parameters of channel channel! Setti

Number Parameter name Parameter value Data Type Default value Maximum Minimum
1 Channel State Enable ~ I USINT Enable
2 Baudrate ‘9600 Baud ~ USINT 9500 Baud
3 Databits ] & USINT 8
4 Parity NOME &~ USINT NOME
5 Stopaits 1 hd! USINT 1
6 g Communication tvpe RS232 S USINT RS232
Fi SendContinuous State Enable o USINT Enable
B8 Frame Interval USINT 0 255 0
7.1.18.2 Parameter
Function Initial |Power Fail
Parameter |Statement|Data Type . . Description
Description Value |Safeguard
Each time an instruction action is
executed, EN_R shall be set from
FALSE to TRUE. When it is
Enabled, valid|checked that Q changes from
EN R Input BOOL FALSE |[FALSE
- Py on rising edge |FALSE to TRUE, it means that the
execution of this action is
completed, and EN_R can be set to
FALSE.
INOFFSET depends on the
Area T offset channel a?ddress 1n' the EtherCAT
address of 10 mapping page in the hardware
InOffset  |Input DWORD periodic input configuration. The channel address |0 FALSE
data corresponding to the first status is
the INOFFSET of the first channel,
and the channel address

204




nww

Parameter

Statement

Data Type

Function
Description

Description

Initial
Value

Power Fail
Safeguard

corresponding to the second status
is the INOFFSET of the second
channel.

OutOffset

Input

DWORD

Area Q offset
address of
periodic
output data

OUTOFFSET depends on the
channel address in the EtherCAT
10 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 second ctrl is
the OUTOFFSET of the second
channel.

FALSE

CycleByt
esNum

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
0f 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
0f 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.

LXCyc
leCom
Bytes
Num

20

FALSE
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Function L. Initial |(Power Fail
Parameter |Statement|Data Type . Description
Description Value |Safeguard
It is the first byte address of area
M for data storage, such as 200,
which means that the storage
First byte address is a space starting
fthe |from % MW200. If it i -t
TBL Tnput DWORD address o . e .rom A). 00. If it is a read-type 0 FALSE
master station |instruction, the data value read
to store data |back is stored in this data area. If it
is a write type instruction, the data
value to be written is stored in this
data area
Byte size of
the data
B ize of the dat t
BuffSize  |Input DWORD memory ytesize ol the data memor}l © FALSE
; store data by the master station
stored in the
master station
. The address of MODBUS slave
Slave station .. .
SlaveAddr |Input BYTE station is 1~247, and 0 is the 0 FALSE
address
broadcast address.
Functi Instructi MODBUS instruction number,
unction nstruction
Cod Input BYTE b supporting instructions 01, 02, 03, (0 FALSE
ode number
04, 05, 06, 15, and 16
Register start
RegAddr |Input  |WORD CEISIEL S |\ ODBUS register start address |0 FALSE
address
. Number of .
Quantity  |Input WORD . Number of MODBUS registers 0 FALSE
registers
Starting from the time when EN R
is enabled, if the correct slave
Slave station |station response frame is not
TimeOut |Input DWORD response received within the specified time, |0 FALSE
timeout (ms) |the receiving process will be
aborted. Q is set to 1, and Error
prompt times out.
C leti 1: Completed
Q Output  |BOOL ompietion P FALSE |FALSE
flag 0: Not completed
0: No error
2: Timeout
4: This module does not support
Error Output BYTE Error function codes 0 FALSE

10: Respond to unrequested
responses

16: Incorrect slave station address
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Parameter

Statement

Data Type

Function
Description

Description

Initial
Value

Power Fail
Safeguard

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

RecvDa
taBytes

Output

WORD

Number of
data bytes
read

Number of data bytes actually read 0

by the read operation

FALSE

7.1.18.3

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.

(1) Setting channel parameters of master station

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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Click to enter channel parameter information, and click channel2Setting to enter

 untitied

£, Task Configuraton
- (@ TASK1(Task2)
4 waneRo)
) Program Biock
4 waneRG)
4l MotionMain(PRG)

L] Haraware Conturaton
&[] DecusonLx-cuson)
Eneret(ETHERNED)
Elnene2(ETHERNE)
cou_1comy
&

EMherCAT Waster

[3) TastDiagGroup
5 DataType
18 DPSlaveSidDiagStruciTypelLB]
1§ EP_Identiy_DetalL i8]
EmxisParaDILE]
EmaxsTypelLB]
EmCrdTypelLB]
GEN_IODEILE]
g tpnfolLB]
LXCyckComBytestium_elLB]
“1§ LiodbusComBut_{LB]
“ LiSeriaiComBu 1LE]
i SFCACtonStructTypelL ]
“1§ SFCStepStructTypell B]
) Wontor List

&2 interrupt Configuration
14 onine Trace

e e |
T et cong g3 iocessPranee |t Commans | vl Framae raon]| EParcAT I Msppn | mmain A
= = = =5
e et 0173 s TerTonn s
oatan 71 oata0ut7s vsar tes7000.40
oatan 72 oata w78 vsar tesTonn e
oatain 73 oata 0ut77 vsar prashg
oatain7s oata 0ut78 vsar tes700050
oatain7s bata 0wt 79 vsar tes7000st
Datain76 [ t6#1603 Channeizoutput
oatain 77 | o tesT0to0n
oatain 78 oataouto vsar prasseres
| bataoutt vsar prassres
62103 Channetzinput oataout2 vsar tesT0t00
| oataouts vsar tesTot00s
osaino oataouts vsar tesT0t00s
osain 1 oatauts vsar pasheres
osain2 oatauts vsar tesT0t00s
osain3 oataout? vsar tesT0t00s
oaain 4 oataouts vsar tesT0t008
osains oatauts vsar 01008
osaine oata 0ut 10 vsar tesTot00c
osan? et ot 11 vsar 01000
osains oata ot 12 vsar tesTotoce
osains oata 13 vsar s
oatai 10 bataut 14 vsar prasserns
osan 1 oataut 15 vsar pasheres
oatain 12 oata ot 16 vsar prassenees
oatain 13 oata ot 17 vsar pasren
oatai 14 oata ot 18 vsar prassren
oatain 15 oata 0t 19 vsar prassren
Data In 16 USINT 16480 ¥ 7 16#1604 Channel20utput e
> < >
M
< >

configuration. The configuration results are shown in the figure below.

channel 2 parameter

Number | Parameter name | Parameter value | Data Type | Default value | Maximum Minimum
1 Channel State Enable ﬂ USINT Enable _
2 Baudrate 9600 Baud ;I USINT 9600 Baud
3 Databits 8 d USINT 8
4 Parity NONE ﬂ USINT NONE
) Stopbits. 1 d USINT 1
[ Communication type RS425 ﬂ USINT R5485
7 SendContinuous State Enable ﬂ USINT Enable
8 Frame Interval o USINT o 255 o

Find the second status channel address in the EtherCAT 10 mapping, which is 22, and the second ctrl channel
address, which is also 22.

EtherCAT Slave Station Configuration | Process F‘arameler' Init Commands | Channel Parameter Information  EtherCAT 10 Mapping Ilnfurmalmn
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Channel Description

Channel Number | Channel Name: ‘GroupName: | Channel Type Bytes | Channel Address

1 EB_IN_1 = UINT 2 %M slatus.

2 E6_IN_2 =| USINT 1 %IBZ Dataln 0
3 E6_IN_3 =| USINT 1 %83 Dataln 1
4 EB_IN_4 = USINT 1 %IB4 Dataln 2
5 E6_IN_S =l USINT 1 %IBS Dataln 3
6 E6_IN_6& =| USINT 1 %86 Dataln 4
7 E6_IN_7 = USINT 1 %IBT Dataln 5
] E6_IN_8 =l USINT 1 %IBS Dataln&
g E6_IN_9 =| USINT 1 %IBg Dataln 7
10 E6_IN_10 = USINT 1 %IB10 Data In 8
" E6_IN_11 =l USINT 1 %lIB 11 Dataln 9
12 E6_IN_12 | =| USINT 1 %812 Data In 10
13 E6_IN_13 = USINT 1 %IB13 Data In 11
14 E6_IN_14 =l USINT 1 %IB14 Dataln 12
1% E6_IN_15 | =| USINT 1 %IB15 Dataln 13
18 E6_IN_16 = USINT 1 %IB16 Data In 14
17 E6_IN_17 =l USINT 1 %IB17 Dataln 15
18 E6_IN_18 | =| USINT 1 %IB18 DataIn 16
19 E6_IN_19 = USINT 1 %IB19 Data In 17
20 E6_IN_20 =| USINT 1 %1820 Dataln 18
21 E6_IN_21 | =| USINT 1 SelB21 Dataln 18
» B | e > | wotus
3 E6_IN_23 USINT 1 %824 Dataln 0
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53 E6_OUT_53 =l USINT 1 %QB1 Data Out9
54 E6_OUT_54 =l USINT 1 %0QB12 Data Out 10
55 E6_OUT_S55 =| USINT 1 %0QB13 Data Out 11
56 E6_OUT 56 =| USINT 1 %0B14 Data Out 12
s7 E6_OUT_ 57 =| USINT 1 %QB1s Data Out 13
58 E6_OUT 58 =| USINT 1 %QB16 Data Out 14
59 E6_OUT 59 =| USINT 1 %aB17 Data Out 15
60 E6_OUT 60 =| USINT 1 %QB18 Data Out 16
61 E6_OUT 81 =i USINT 1 %0B19 Data Out 17
82 ES_OUT 82 =i USINT 1 %QB20 Data Out 18
63 E6_OUT 83 =i USINT 1 %0B21 Data Out 13
o aors e : o CE
65 E6_OUT_ 85 =i USINT 1 %0B24 Data Out 0
66 E6_OUT 68 = USINT 1 %0B25 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.

Channel Number | Channel Name | Index | Channel Description
1 channellSetting O0x8000:00 CH1 Config Data
2 channel2Setting 0x2010:00 CH2 Config Data

— Parameters of channel channelZSetting

Number Parameter name Parameter value | Data Type Default value Maximum Minimum
1 Channel State Enable LI USINT Enable
2 Baudrate 9600 Baud LI USINT 9600 Baud
3 Databits 8 LI USINT 8
4 Parity NONE LI USINT NONE
5 Stopbits 1 LI USINT 1
(i1 Communication type R5232 LI USINT R5232
T SendContinuous State Enable LI USINT Enable
8 Frame Interval 35 USINT 0 255 0

2% Modbus Slave - [Mbslave]
] File Edit Connection Setup Display View Window Help

D WS |= a2 N

ID=2:F=03
Alias| {]3000| Alias 03010
0 1 0
1| 2 0
B 3 0
B 4 0
n 5 0
B 6 0
6| 7 0
7| 8 0
B 8 0
F 10 0
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No. Variable Name Address “ariable Description Variable Type Online Value Power Fail Safeguard
oood Buffer{0] SEMW200 WORD 1 FALSE
nooz Buffer{1] SaMV202 WORD 2 FALSE
0003 Buffer2] eMW204 WORD 3 FALSE
o004 Buffer{3] “eMW208 WORD 4 FALSE
0005 Buffer{4] SeMW208 WORD 5 FALSE
ooos Buffer{5] “eMW210 WORD [ FALSE
aoo7 Bufferg] TeMW212 WORD T FALSE
0008 Buffer[¥] Salvz14 WORD & FALSE
ooog Buffer{g] eMW216 WORD 8 FALSE
0010 Buffer{] SeMW218 WORD 10 FALSE

Configuration example:

No. ariable Name | Address | ariable Description ariable Type Online Value Power Fail Safeguard MetWork Public | Enable constant
0001 LXComModbusRTUMaster1 LXCOMMODBUSRTUMASTER FALSE Not Public [
0002 |EnR BOOL TRUE FALSE Not Public [
0003 |InOffset DWORD bl FALSE Mot Public [
0004 | OutOffset DWORD 22 FALSE Mot Public [
0005  |CycleBytes LXCYCLECOMBYTESNUM_E LXCycleComBytesNum_20  FALSE Not Public [
0006  |TBL DWORD 200 FALSE Not Public [
0007  |BuffSize DWORD 1000 FALSE Mot Public [
0008  |SlaveAddr BYTE 2 FALSE Mot Public [
0009  |FunctionCode BYTE 3 FALSE Not Public [
0010 |RegAddr WORD 3000 FALSE Not Public [
0011 Quantity WORD 10 FALSE Mot Public [
0012 |TimeOut DWORD 500 FALSE Not Public [
w3 |Q BOOL TRUE FALSE Not Public [
0014 |Error BYTE ] FALSE Not Public [
0015 Readlen WORD 20 FALSE Mot Public

0001

LXComModbusRTUMaster1
LXComModbusRTUMaster
EN ENO
EN R Wy Q=TRUE |
InOffset Errar —{Errar=0

OutOffset=22 |— DutOffset

[CycleBytes=LXCycleComBytesMum 20 FCycleBytesMum

TBEL=200 TBL
BuffSize=1000 Buffsize
SlaveAddr=2 I—SIaveH—‘kddr

[FunctionCode=3 FunctionCode

RegAddr=3000 |—RegAddr
Quantity
Timeout=500 I—TimeOut

RecvDataBytes —{ReadlLen=20
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1 LXComModbusRTUMaster1( LXComModbusRTUMaster1
2 EN R = EnR, EnR =
3 InOffset = InOffset, InOffset = 22
4 OutOffset .= OQutOffset, QOutOffset = 22
5 CycleBytesMum := CycleBytes, CycleBytes = LXCycleComBytesMu...
4] TBL =TBL, TBL =200
7 BuffSize = BuffSize, BuffSize = 1000
8 SlaveAddr = SlaveAddr, SlaveAddr =2
9 FunctionCode = FunctionCode, FunctionCode =3
10 HegAddr = RegAddr, RegAddr = 3000
11 (Juantity = Quantity, Quantity = 10
12 TimeOut = TimeOut, TimeOut = 500
13 Q=Q, Q=
14 Error==Error, Ermor=0
15 RecvDataBytes==ReadlLen); ReadlLen =20
7.1.15 UDP_RECYV (Receive data via udp protocol)
7.1.15.1 Function

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 —
RcvdLen —
SentlPaddr1—
SentlPaddr2 —
SentlPaddr3 —
SentlPaddrd4 —
SentPort—

UDP_RECY Functional Block

7.1.15.2 Parameter

Parameter Statement|Data Type |Description Initial Power Fail
Value Safeguard

EN Input BOOL Enable input

ENO Output BOOL Enable output

IN Input BOOL High level enable FALSE |FALSE
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Parameter

Statement

Data Type

Description

Initial

Value

Power Fail
Safeguard

ConnectID

Input

BYTE

The CPU uses the connection ID (ConnectID)
for this receive operation (defined during the
UDP_CONNECT connection process)

FALSE

MaxLen

Input

WORD

MaxLen is the maximum number of bytes to
be received (for example, the size of the
buffer in DataPtr (1~32%1024)Byte)

FALSE

DataAddr

Input

POINTE R
TOBYTE

DataAddr is a pointer to the storage location
of the Rx data

FALSE

Done

Output

BOOL

When the Rx operation is completed without
errors, the instruction sets the Done output

FALSE

FALSE

Busy

Output

BOOL

When the Rx operation is in progress, the
instruction sets the Busy output

FALSE

FALSE

Error

Output

BOOL

When the receive operation is completed but
an error occurs, the instruction sets the Error
output

FALSE

FALSE

ErrorID

Output

WORD

If the instruction sets the Error output, the
ErrorID output will display the error code. If
the instruction sets the Busy or Done output,
ErrorID is zero (no error). For details, see the
Error codes of Ethernet free protocol

communication instructions

FALSE

RcvdLen

Output

WORD

RcvdLen is the actual number of bytes
received. RevdLen is valid only when the
instruction sets the Done or Error output. If
the instruction sets the Done output, the
instruction receives the entire message. If the
instruction sets the Error output, the message
exceeds the buffer size (MaxLen) and is
truncated

FALSE

SentIPaddrl

Output

BYTE

SentIPaddr2

Output

BYTE

SentIPaddr3

Output

BYTE

SentIPaddr4

Output

BYTE

Four octets of the IP address of the remote
device sending messages. SentIPaddrl is the
most significant byte of the IP address, and
SentIPaddr4 is the least significant byte of the
IP address.

FALSE

FALSE

FALSE

S| O O ©

FALSE

SentPort

Output

WORD

Port number of the remote device sending
messages

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.
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Once the CPU receives a message through the specified connection, the next execution of the UDP_RECV

instruction will perform the following tasks:

B Copy the message data to the program's data area (DataAddr).*Set the returned RevdLen to the number

of bytes received.
B Sect the Sent[Paddrl to SentIPaddr4 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 ErrorID 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.

No. Variable Name ‘ Address ‘ ‘Variable Description | Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
ooo1 UDP_RECV1 UDP_RECW FALSE Not Public r
o002 IN BOOL TRUE FALSE Not Public r
0003 War_ID1 BYTE 5 FALSE Not Public r
0004 War_MaxLen WORD 15 FALSE Not Public r
ooos War_DataAddr POINTER TO BYTE 1022226464 FALSE Not Public ,_
oooe War_done BOOL TRUE FALSE Not Public |—
ooo7 Var_busy BOOL FALSE FALSE Not Public |—
ooo08 Var_err BOOL FALSE FALSE Not Public |—
0009 Var_D2 WORD o FALSE Not Public |—
ooio Var_RevdLen WORD 15 FALSE Not Public |—
0011 Var_IP1 BYTE 3 FALSE Not Public r
0012 Var_IP2 BYTE 8 FALSE Not Public r
0013 Var_IP3 BYTE 5 FALSE Not Public r
0014 Var_IP4 BYTE 3 FALSE Not Public ,_
0015 War_sentPort WORD 100 FALSE Not Public |—

UDP_RECV1
UDP_RECV
EN ENO

| IN=TRUE gll¥ Done— IS
Var_ID1=5 I—ConnectID Busy—\Var_busy=FALSE

Var_MaxLen=15 |—MaxLen Error—Nar_err=FALSE |

\Var_DataAddr=1022226464 —{DataAddr ErrorlD—{Var_ID2=0 |

RevdLen—\Var_RcvdLen=15 |
SentlPaddr1—\Var_IP1=8
SentlPaddr2—Var_IP2=6
SentlPaddr3—{Var_IP3=5
SentlPaddr4—Var_IP4=3

SentPortt—{Var_SentPort=100 |
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7.1.19

7.1.19.1

OO~~~ WM =

10
11
12
13
14
15

UDP_RECVA1(

IN :=IN,

ConnectlD := Var_ID1,
MaxLen := Var_MaxLen,
DataAddr := Var_DataAddr,
Done=>Var_done,
Busy=>Var_busy,
Error=>Var_err,
ErrorlD=>Var_ID2,
RevdLen=>Var_RcvdLen,
SentlPaddr1=>Var_IP1,
SentlPaddr2=>Var_IP2,
SentlPaddr3=>Var_IP3,
SentlPaddrd=>Var_IP4,
SentPort=>Var_SentPort);

UDP_RECV1
IN =
Var_ID1=5

Var_MaxLen = 15

Var_done = I3
Var_busy = [gi\Rs]=
Var_err = [Za\RS]=

Var_ID2 =0
Var_RcvdLen = 15
Var_IP1=8
Var_IP2 =6
Var_IP3=5
Var_IP4 =3

Var_SentPort = 100

LXComModbusRTUSlave (MODBUS Slave)

Function

Var_DataAddr = 1022226464

This functional block realizes the MODBUS RTU slave station function together with the LX-CM series serial

port communication module.

—IM
—InOffset
—CutOffs et

—CycleBytesMum

—(SlaveAddr
—plnputs
—InputsSize
—pQOutputs
—OutputsSize
—pMemory
—MemorySize

LXComModbusRTUS|ave

Error

LXComModbusRTUSIlave Functional Block

7.1.19.2 Parameter
. Ao Power
Data Function Description of Parameter Default .
Parameter |Statement .. Fail
Type Description Values Value
Safeguard
IN Input BOOL E-nable, valid at Communicatior.l ta1.<es effect FALSE |FALSE
high level when the level is high
FFSET th
Area [ offset HI\IO IS dd depéndtilorllithe CAT
InOffset  |Input DWORD |address of chafinet address m the LHer 0 FALSE
C 10 mapping page in the hardware
periodic input .
configuration. The channel

214



nww

Parameter

Statement

Data
Type

Function
Description

Description of Parameter
Values

Default
Value

Power
Fail
Safeguard

data

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.

OutOffset

Input

DWORD

Area Q offset
address of
periodic output
data

OUTOFFSET depends on the
channel address in the EtherCAT
10 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
second ctrl is the OUTOFFSET
of the second channel.

FALSE

CYCLEBY
TESNUM

Input

LXCYCL

ECOMBY
TESNUM
E

Data size
transmitted
periodically

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 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

LXCycle
ComByte
sNum 20

FALSE
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P
Data Function Description of Parameter Default oYver
Parameter |Statement .. Fail
Type Description Values Value
Safeguard
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.
S1 tati MODBUS sl tation add
SlaveAddr |Input  |BYTE ave station Slave station address, 1, FALSE
address 1~247
Pointer address of If t'he pointer is ﬁllefl in, t'he area
. pointed to by the pointer is
area | (if not dered to b [ when th
considered to be area I when the
POINTER |filled in, the ..
pInputs Input communication is performed. If |0 FALSE
TO BYTE |address of area I |. . : i
. it is not filled in or filled with 0,
will be used by .
the default address of area I is
default) .
used for communication.
Length of the
InputsSize |Input DWORD |filled-in address |Byte size of area I filled in 0 FALSE
of area |
Pointer address of If t.he pointer is ﬁllefl in, t.he area
. pointed to by the pointer is
area Q (if not .
. considered to be area Q when the
POINTER |filled in, the L. .
pOutputs Input communication is executed. If it |0 FALSE
TO BYTE |address of area Q |, . .
. is not filled in or filled with 0,
will be used by .
the default address of area Q is
default) .
used for communication.
Length of the
OutputsSize |Input DWORD |filled-in address |Byte size of area Q filled in 0 FALSE
of area Q
If the pointer is filled in, th
Pointer address of| ¢ e pointer is fi efi in, . e area
. pointed to by the pointer is
area M (if not dered o b M when th
nsider area n
POINTER | filled in, the considered to be area A when the
pMemory |Input communication is executed. If it |0 FALSE
TO BYTE |address of area M |, . .
b b is not filled in or filled with 0,
i
Wiz be used by the default address of area M is
default) .
used for communication.
Length of the
MemorySize |Input DWORD |filled-in address |Byte size of area M filled in 0 FALSE
of area M
0: No error
Error Output BYTE Error 1: Received a data packet that 0 FALSE

failed the CRC check

2: Received a data packet from a
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Parameter |Statement

Data
Type

Function
Description

Description of Parameter
Values

Default
Value

Power
Fail

Safeguard

non-local address
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

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

7.1.19.3 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.
(1) Setting channel parameters of slave station

Double-click to open the first serial port module, and check 16#1A03 and 16#1603 on the process parameter
page.

* (R
3
EtherCAT Siaie smuncmyg Process Parameter | nt Commands | Channel Parameternformation | EMerCAT 0 Wapping | nformaton ~
ctin Select utput
[T =5 = Tyee ndex &
usHT et Data 0w 73 usHT Te#T000.48
uswT 1660 Data Out 74 uswT TeaT0004C
uswT 1660 Data Out 75 uswT 164700040
uswT 1660 Data Ot 75 uswT 16470004
uswT 1660 Data O 77 uswT 64700045
uswT 1660 Data Ot 78 uswT 164700050
uswT 1660 Data Out 79 uswT 164700051
uswT 16460 [+ 16#1603 Channerzoutput
Datan 77 uswT L unt Te#7010:01
Datan s u 1660 Data Out0 uswT o002
1 uswT 1660 Data Out 1 uswT 164701003
/o 16#1A03 Channeizinput Data Out2 uswT Te47010:04
k unt 1660 Data Ot 3 uswT 1e47010:08
Dataino uswT 1660 Data Out 4 uswT 1647010:08
Datain 1 uswT 1660 Data Outs uswT o007
Dtz uswT 1660 Data Out6 uswT Te47010:08
e el Datain3 uswT e Data Out 7 uswT “eaT010:09
EmAxisType[LIB] USINT 16450 Data Out 8 USINT 16#7010:0A
i uswT 1660 Data Out9 uswT 1e47010:08
< pinfolLE] uswT s Data Out 10 uswT seaTo00c
i mBytesium_e{LE] uswT s Data Out 11 uswT 16#7010:00
=l uswT 1660 Data Out 12 uswT 1647010:08
s LB uswT 16460 Data Out 13 uswT 16#7010:0F
) uswT 1660 Data Out 14 uswT 1647010:10
uswT 1660 Data Out 15 uswT sesTo0:1
uswT 1660 Data Out 16 uswT om0
uswT 1660 Data Out 17 uswT o013
uswT 1660 Data Out 18 uswT 6701014
uswT 1660 Data Out 19 uswT seaT0n0:15
USINT 16460 ¥ = 16#1604 Channel20utput
> < >
v
< >

217



fnd| =

Hollysys

Click to enter channel parameter information, and click channel2Setting to enter channel 2 parameter

configuration. The configuration results are shown in the figure below.

EtherCAT Slave Station Conﬁguraﬁonl Process Parameter | Init Commands Channel Parameter Information |EmerCAT 10 Mapping | Information

— Channel basic
‘Channel Number Channel Name Index Channel Description
1 channellSetting 0x8000:00 CH1 Config Data
2 channel2Setting 0xB010:00 CH2 Config Data

— Parameters of channel channel1Setting

Number Parameter name Parameter value Data Type Default value Maximum Minimum

1 Channel State Enable e USINT Enable

2 Baudrate 9500 Baud i USINT 5600 Baud

3 Databits 8 & USINT 8

4 Parity NONE e USINT NONE
5 Stopbits 1 hd USINT 1
(] Communication type R3485 o USINT RS485
¥ SendContinuous State Enable &~ USINT Enable
8 Frame Interval o USINT o 255 0

Find the second status channel address in the EtherCAT 10 mapping, which is 22, and the second ctrl channel
address, which is also 22.

15 E1001_IN_15 USINT 1 %IB15 Data In 13

16 E1001_IN_18 USINT 1 %IB16 Data In 14

17 E1001_IN_17 USINT 1 %IB17 Data In 15

18 E1001_IN_18 USINT 1 %IB18 Data In 18

19 E1001_IN_19 USINT 1 %IB19 Data In 17

20 E1001_IN_20 USINT 1 %IB20 DataIn 18

2 E1001_IN_21 USINT 1 e SelB21 Dataln 18 1
2 E1001_IN_22 UINT 2 Y22 status I
23 E1001_IN_23 USINT 1 %624 Dataln 0

74 Finnd N 24 LSINT 1 RIR?S Nata In 1
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[ ux owonsiontecuoon) <
56 E1I]I]1:DLIT:EB USINT 1 %0B14 Data Out 12
57 E1001_DUT_S57 USINT 1 %QB15 Data Out 13
58 E1001_DUT_58 USINT 1 %QB16 Data Out 14
59 E1001_DUT_59 USINT 1 %QB17 Data Out 15
60 E1001_DUT_60 USINT 1 %0QB18 Data Out 16
81 E1001_DUT_81 USINT 1 %QB19 Data Out 17
1 (3 E1001_DUT_62 USINT 1 %QB20 Data Out 18
63 E1001_DUT_63 USINT 1 %0B21 Data Out 19
1 64 E1001_DUT_64 UINT 2 %awW22 ctrl
65 E1001_DUT_85 USINT 1 %0B24 Data Out 0
66 E1001_DUT_66 USINT 1 %QB25 Data Out 1
Configuration example:

No. ariable Name | Address Jariable Descriptior Variable Type Online Value Power Fail Safequard NetWork Public | Enable constant
0001 LxComModbusRTUSlave1 LXCOMMODBUSRTUSLAVE FALSE Not Public I_
000z Memory LXMODBUSCOMBUF_T FALSE Not Public r
0003 pMemory POINTER TO BOOL 959176736 FALSE Not Public r
0004 N BOOL TRUE FALSE Not Public r
0005 InOffset DWORD 22 FALSE Not Public r
0006 OutOffzet DWORD 22 FALSE Not Public r
0007 CycleBytes LXCYCLECOMBYTESNUM_E LXCycleComBy... FALSE Mot Public r
o008 Slavesddr BYTE 2 FALSE Not Public r
0oos MemorySize DWORD 1000 FALSE Mot Public r

W Error BYTE 1] FALSE Not Public
LXComModbusRTUSlave
LXComModbusRTUSlave
EN ENO
IN=TRUE gl Error—{Error=0 |
InOffset=22 |—{InOffset
| OutOffset=22 —OutOffset
[CycleBytes=LXCycleComBytesNum_20 HCycleBytesNum
SlaveAddr=2 SlaveAddr
plnputs
InputsSize
—pQOutputs
—QutputsSize
lpPMemory=959176736 |—pMemory
[MemorySize=1000 —MemorySize
1 pMemory := ADR(Memory); pMemory = 959176736 Memory
2 LXComModbusRTUSIlave1( LXComModbusRTUSIave1
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
9 MemorySize := MemorySize, MemorySize = 1000
10 Error=>Error); Error=0
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7.1.20 LXComSerialLineControl (Free Protocol)

7.1.20.1 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 functions.

LXComSerialLineControl
—IM Errar —
—InOffset TxBufferBytes —
—CutOffset FxBufferBytes —
—CycleBytesMum
—pTx=Buffer
—pRxBuffer

LXComSerialLineControl Functional Block

7.1.20.2 Parameter

P
Function e . Initial o?ver
Parameter|Statement|Data Type e . Description Fail
Description Value
Safeguard
IN Input BOOL E-nable, valid at Communicatior.l tal.<es effect FALSE |FALSE
high level when the level is high
INOFFSET depends on the
channel address in the EtherCAT
10 mapping page in the hardware
Area I offset configuration. The channel
nOffset  |Input DWORD add.res.s qf addres§ corresponding to the first FALSE
periodic input status is the INOFFSET of the
data first 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 in the hardware

Area Q offset .
address of configuration. The channel

OutOffset |Input DWORD periodic output address corresponding to the first [0 FALSE
data ctrl is the OUTOFFSET of the
first channel, and the channel
address corresponding to the
second ctrl is the OUTOFFSET
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Parameter

Statement

Data Type

Function
Description

Description

Initial
Value

Power
Fail
Safeguard

of the second channel.

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 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 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.

LXCycl
eComB
ytesNu

m_20

FALSE

pTxBuffer

Input

POINTE R
TO LXSERIA
LCOMBUF_T

Tx
communication
buffer pointer

Pointer to Tx buffer

FALSE

pRxBuffer

Input

POINTE R
TO LXSERIA
LCOMBUF _

Rx
communication
buffer pointer

Pointer to Rx buffer

FALSE

Error

Output

BYTE

Error

0: No error
1: Incorrect buffer pointer input
129: InOffset out of range

FALSE
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Power
Function .. Initial .
Parameter | Statement|Data Type e L. Description Fail

Description Value

Safeguard

130: OutOffset out of range
131: CycleBytesNum is illegal

132: Incorrect cycle data
acquisition

Existing data

TXBUFFE length of Tx Existing data length of Tx

tput DWORD FALSE
RBYTES Outpu WO 0 S

communication |communication buffer
buffer

Existing data

RXBUFFE length of Rx Existing data length of Rx

RBYTES Output DWORD 0 FALSE

communication |communication buffer
buffer

7.1.20.3 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.
(1) Setting channel parameters of slave station

Double-click to open the first serial port module, and check 16#1A03 and 16#1603 on the process parameter
page.

* [
=
EthercAT Save SWW Pracess Parameter | int Gommands | Channel Parameter nformation | EIerGAT 10 Mapping| Inormation >
== [iee ER T = %
EmAxisType[LIB] Dataln 4 USINT 16460 USINT 1B#7010:04
Data In 16 USINT 16480 ¥ = 16#1604 Channel20utput
sl >
v
< >

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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Hollysys

EtherCAT Slave Station Configuration | Process Parameter | Init Commands ©Channel Parameter Information | EtherCAT 10 Mapping | Information

— Channel basic
‘Channel Number Channel Name Index Channel Description
1 channellSetting 0x8000:00 CH1 Config Data
2 channel2Setting 0xB010:00 CH2 Config Data

— Parameters of channel channelSetting

Number Parameter name Parameter value Data Type Default value Maximum Minimum

1 Channel State Enable USINT Enable

2 Baudrate 9500 Baud USINT 9600 Baud

3 Databits ] USINT 8

4 Parity NONE USINT NONE
5 Stopbits 1 USINT 1
6 ‘Communication type R5485 USINT RS485
7 SendContinuous State Enable USINT Enable
8 Frame Interval o USINT o 255 0

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 %IB15 Data In 13
16 E1001_IN_18 USINT 1 %IB16 Data In 14
17 E1001_IN_17 USINT 1 IBT Dataln 15
18 E1001_IN_18 USINT 1 %IB18 Data In 16
19 E1001_IN_18 USINT 1 %IB15 Data In 17
20 E1001_IN_20 USINT 1 IB20 Dataln 18
21 E1001_IN_21 USINT 1 e SelB21 Dataln 19
2 E1001_IN_22 UINT 2 W22 status
23 E1001_IN_23 USINT 1 lB24 Dataln 0
74 Finnd N 24 LSINT 1 RIR?S Nata In 1
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W 20 CIUUI_UUi_oo Ui 1 ToLD 1D Lala G 11
56 E1001_DUT_56 USINT 1 %0B14 Data Out 12
57 E1001_DUT_57 USINT 1 %0B15 Data Out 13
58 E1001_DUT_58 USINT 1 %0B16 Data Out 14
58 E1001_DUT_59 USINT 1 %0B17 Data Out 15
60 E1001_DUT_60 USINT 1 %0B18 Data Out 16
&1 E1001_DUT_81 USINT 1 %0B19 Data Out 17
T 82 E1001_DUT_62 USINT 1 %0B20 Data Out 18
T
63 E1001_DUT_63 USINT 1 %0B21 Data Out 19
] 64 E1001_DUT_64 UINT 2 %aW22 ctrl
65 E1001_DUT_8S USINT 1 %0B24 Data Out 0
85 E1001_DUT_68 USINT 1 %0B25 Data Out 1
Configuration example:

No. Variable Mame | Address | Variable Description Variable Type COnline Value Power Fail Safeguard NetWork Public Enable constant
0001 RxBuffer LXSERIALCOMBUF_T FALSE Not Public l_
o002z pRxBuffer POINTER TO LXSERIALCOMBUF_T 9591316380 FALSE Not Public l_
0003 TxBuffer LXSERIALCOMBUF_T FALSE Not Public l_
o004 pTxBuffer POINTER TO LXSERIALCOMBUF_T 9591316380 FALSE Not Public l_
0005 L¥ComSerialLineControl1 LXCOMSERIALLINECONTROL FALSE Not Public l_
0008 N BOOL TRUE FALSE Not Public l_
0007 InOffset DWORD 22 FALSE Not Public l_
000 OutO ffset DWORD 22 FALSE Not Public l_
0009 CycleBytes LXCYCLECOMBYTESNUM_E LXCycleComBy... FALSE Not Public l_
o010 Error BYTE 0 FALSE Not Public l_
0011 TxBufCnt DWORD 0 FALSE Not Public l_
o001z RxBufCnt DWORD 0 FALSE Not Public l_

ADR ADR
E ENO EN ENO
RxBufferI—HN OUT|—{pRxBuffer=959131680 | [TxBuffer—IN OUT|—{pTxBuffer=959131680 |

LXComSerialLineControl1

[CycleBytes=LXCycleComBytesNum_20

LXComSerialLineControl
EN ENO
IN=TRUE IN Error—Error=0
InOffset TxBufferBytes— TxBufCnt=0
OutOffset RxBufferBytes—RxBufCnt=0
—CycleBytesNum
[pTxBuffer=959131680 |—{pTxBuffer
[pPRxBuffer=959131680 —pRxBuffer
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D00 =] O N P D M =

pRxBuffer .= ADR{RxBuffer);
pTxBuffer .= ADR(TxBuffer);
LXComSerialLineControl1(

IN =N,

InOffset = InOffset,

OutOffset := OutOffset,
CycleBytesMum = CycleBytes,
pTxBuffer .= pTxBuffer,
pRxBuffer := pRxBuffer,
Error==Error,
TxBufferBytes==TxBufCni,
RxBufferBytes==RxBufCnt);

pRxBuffer = 959131680
pTxBuffer = 959131680

RxBuffer
TxBuffer

LXComSerialLineControl1

IN =

InOffset = 22

OutOffset = 22

CycleBytes = LXCycleComBytesNu._.
pTxBuffer = 959131680

pRxBuffer = 959131680

Error=0
TxBufCnt =0
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.

7.1.21

71

21.1

Function

LXComReceive (Free Protocol Communication Data Reception)

This functional block receives third-party module data transmitted through the serial port module together with

LXComsSerialLineControl.

EMN_R
pPrefix
PrefixLen
pSuffix
SuffixLen
Recvlen
—(Timeout
pRxBuffer
—TBL
BuffSize
Feszet

L¥ComReceive

RecvDataBytes

]
Error

LXComReceive Functional Block

7.1.21.2 Parameter
Functi Initial |P Fail
Parameter |Statement|Data Type Hne .1011. Description ftia ower Tal
Description Value |[Safeguard
Each time an Rx action is
EN R Input BOOL Enabled, valid FALSE |FALSE
- P fabled, vatl executed, EN_R shall be set
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Parameter

Statement

Data Type

Function
Description

Description

Initial
Value

Power Fail
Safeguard

on rising edge

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.

pPrefix

Input

POINTER TO
BYTE

Prefix pointer

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 the
incoming RecvLen data length.
If no RecvLen 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.

FALSE

PrefixLen

Input

BYTE

Prefix length

Number of data bytes in the
prefix

FALSE

pSuffix

Input

POINTER TO
BYTE

Suffix pointer

If a variable pointer is passed to
the input variable suffix, the
input data is read until the end
of the received data coincides
with the suffix.

FALSE

SuffixLen

Input

BYTE

Suffix length

Number of data bytes in the
suffix

FALSE

RecvlLen

Input

DWORD

Receiving
length

If no prefix or suffix is
specified, the data of a RecvLen
length is received starting from
the first data.

FALSE

Timeout

Input

DWORD

Receiving
timeout

If the prefix and suffix and the
Rx data length are not specified,
the data will be received within
the timeout period. If there is no
new data after the timeout
period after the completion of
one byte reception, the
reception is considered
completed.

FALSE
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Function L. Initial |Power Fail
Parameter |Statement|{Data Type . Description
Description Value |Safeguard
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 to be stored, such as
Rx data buff: ’
TBL Input DWORD ; d ata buttet 200, which means that the 0 FALSE
address
storage address is a space
starting from %MB200.
Rx data buffer (B ize of t
BuffSize  |lnput  |DWORD X data buffer\Byte size of memory areafo |, FALSE
length store data
Reset si It t
Reset Input  |BYTE Reset esct signdl fo restore 0 FALSE
functional block status
C leti 1: Completed
Q Output  |BOOL ompietion P FALSE |FALSE
flag 0: Not completed
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 0 FALSE
exceeds 1000
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 qf da.ta received FALSE
Bytes length after the reception is completed
7.1.21.3 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 NetWork Public | Enable constant
0001 RxBuffer LXSERIALCOMBUF_T FALSE Not Public |—
000z pRxBuffer POINTER TO LXSERIALCOMBUF_T 958094816 FALSE Not Public |—
0003 TxBuffer LXSERIALCOMBUF_T FALSE Mot Public |—
0004 pT=Buffer POINTER TO LXSERIALCOMBUF_T 958094816 FALSE Mot Public |—
0005 L¥ComSeriallineControl LXCOMSERIALLINECONTROL FALSE Mot Public |—
0005 IN BOOL TRUE FALSE Not Public |_
ooo7 InOffset DWORD 2z FALSE Not Public ,_
0003 OutOffset DWORD 2z FALSE Not Public |—
o009 CycleBytes LXCYCLECOMBYTESNUM_E L¥CycleComBy... FALSE Not Public |—
oo Error BYTE 0 FALSE Not Public |—
o011 TxBufCnt DWORD 0 FALSE Not Public |—
oz RFxBufCnt DWORD 0 FALSE Not Public |—
0013 LXComReceivel LXCOMRECENE FALSE Not Public |—
0014 RCWV_EN_R BOOL TRUE FALSE Not Public |—
05 TimeOut DWORD 1000 FALSE Not Public |—
0016 RCWV_TBL DWORD 0 FALSE Not Public |—
o7 RCV_BuffSize DWORD 1000 FALSE Not Public |—
oa RCV_Q BOOL TRUE FALSE Not Public |—
001s RCW_Error BYTE 0 FALSE Not Public |—
0020 RCV_Bytes WORD 8 FALSE Mot Public |—

ADR ADR
EN ENO EN ENO
RxBuffer]—IN OUT—|pRxBuffer=959094816 | [TxBuffer—IN OUT—|pTxBuffer=959094816 |

LXComSerialLineControl1

LXComSerialLineControl
EN ENO
IN Error—Error=0
InOffsat TxBufferBytes—{TxBufCnt=0
OutOffset=22 |—{OutOffset RxBufferBytes—RxBufCnt=0

[CycleBytes=L XCycleComBytesNum_20 F—CycleBytesNum
[pTxBuffer=959094816 |—pTxBuffer
[pPRxBuffer=959094816 —pRxBuffer

| XComReceive1
LXComReceive

EN ENO
RCV_EN_R=TRUE SSl=INIa] W RCV_Q=TRUE |
—pPrefix Error—RCV_Error=0

—PrefixLen RecvDataBytes—RCV_Bytes=8
—pSuffix

—SuffixLen
—RecvLen
[imeOut=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 TxBuffer
3
4 LXCom&SerialLineControl1( LXCom&SerialLineControld
5 IN = IN, IN =
i) InOffset .= InOffset, InOffset = 22
7 OutOffset := QutOffset, OutOffset = 22
8 CycleBytesMNum = CycleBytes, CycleBytes = LXCycleComBytes. .
9 pTxBuffer .= pTxBuffer, pTxBuffer = 959094816
10 pRxBuffer := pRxBuffer, pRxBuffer = 959094816
11 Error=>Error, Error =0
12 TxBufferBytes=>TxBufCnt, TxBufCnt =0
13 RxBufferBytes=>RxBufCnt); RxBufCnt =0
14
15 LXComReceivel( LXComReceive1
16 EN R = RCV_EN_R. RCV_EN R =
17 Timeout = TimeQOut, TimeQut = 1000
18 pRxBuffer .= pRxBuffer, pRxBuffer = 959094816
19 TBL == RCV_TBL, RCV_TBL=0
20 Buffsize .= RCV_BuffSize, RCV_Buffsize = 1000
21 Q=>RCV_Q, RCV_Q =
22 Error=>RCV_Error, RCV_Error=0
23 RecvDataBytes=>RCV_Bytes); RCV_Bytes = 8
7.1.22 LXComSend (Free Protocol Communication Data Transmission)

7.1.22.1 Function

This functional block sends data to a third-party module through the serial port module together with
LXComSerialLineControl.

L¥ComSend
—EN_R o —
—pTxBuffer Errar —
—TBEL
—SendDataBytes

LXComSend Functional Block

7.1.22.2 Parameter

Function Description of Initial |Power Fail

Parameter |Statement| Data Type
= Description |Parameter Values Value |Safeguard

Each time a Tx action
is executed, EN_R
shall be set from

EN R Input  |BOOL Enabled, valid |FALSEto TRUE. |p; op |pALSE
on rising edge |When it is checked
that Q changes from
FALSE to TRUE, it

means that the
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Parameter

Statement

Data Type

Function
Description

Description of
Parameter Values

Initial
Value

Power Fail
Safeguard

execution of this
transmission is
completed, and EN R
can be set to FALSE.

pTxBuffer

Input

POINTER TO
LXSERIALCOMBUF
T

Tx
communication
buffer pointer

Pointer to Tx buffer

FALSE

TBL

Input

DWORD

Tx data buffer
address

Offset of area M
where the data address
is to be sent, such as
200, which means that
the address to send
data is a space starting
from %MB200.

0

FALSE

SendData
Bytes

Input

DWORD

Tx data length

Length of data to be
sent

FALSE

Q

Output

BOOL

Completion
flag

1: Completed
0: Not completed

FALSE

FALSE

Error

Output

BYTE

Error

0: No error

1: Incorrect buffer
pointer input

2: TBL or BuffSize
out of range

3: SendDataBytes
exceeds 1000

FALSE

7.1.22.3

Example

When EN_R is set, 10 bytes of data starting from MBO will be sent.
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No. ariable Name | Address ariable Description ariable Type Online Value | Power Fail Safeguard | NetWork Puhlicl Enable constant
0001 RxBuffer LHSERIALCOMBUF_T FALSE Mot Public |—
oooz pRxBuffer POINTER TO LXSERIALCOMBUF_T 1048580128 FALSE Mot Public |—
0003 T=Buffer LXSERIALCOMBUF_T FALSE Mot Public |—
o004 pT=xBuffer POINTER TO LXSERIALCOMBUF_T 1048580128 FALSE Mot Public |—
000s LXComSerialLineControl1 L{COMSERIALLINECONTROL FALSE Mot Public |—
ooos IN BOOL TRUE FALSE Mot Public |—
o007 InOffset DWORD 22 FALSE Mot Public |—
ooos OutO ffset DWORD 22 FALSE Mot Public |_
iilik] CycleBytes LXCYCLECOMBYTESNUM_E LXCycleComBy... FALSE Mot Public |—
o010 Error BYTE o FALSE Mot Public |—
0011 TxBufCnt DWORD o FALSE Mot Public |_
0012 R=BufCnt DWORD i} FALSE Mot Public |—
0013 LXComSend1 LXCOMSEND FALSE Mot Public |—
o014 SD_EN_R BOOL TRUE FALSE Mot Public |_
0015 SD_TBL DWORD i} FALSE Mot Public |—
o018 SD_Size DWORD 10 FALSE Mot Public |—
00T SD @ BOOL TRUE FALSE Mot Public |_
o018 SD_Error BYTE o FALSE Mot Public E-

ADR ADR
EN ENO EN ENO
RxBuffer|—{IN OUT—|pRxBuffer=1048580128 | [TxBuffer}—IN OUT—|pTxBuffer=1048580128 |
LXComSerialLineControl1
LXCom&SerialLineControl
EN ENO
IN=TRUE I\ Error—{ Error=0
InOffset=22 | —InOffset TxBufferBytest— TxBufCnt=0
OutOffset=22 |—OutOffset RxBufferBytes— RxBufCnt=0
[CycleBytes=LXCycleComBytesNum_20 }{CycleBytesNum
[pTxBuffer=1048580128 |—pTxBuffer
[pPRxBuffer=1048580128 |—pRxBuffer
LXComSend1
LXComSend
EN ENO

SD_EN_R=TRUE EN_R Q
pTxBuffer=1048580128 —pTxBuffer

Error|

SD_TBL=0

—TBL

SD_Size=10

—SendDataBytes

SD_Error=0
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pRxBuffer .= ADR(RxBuffer):
pTxBuffer -= ADR(TxBuffer):

LXComSerialLineContral1(

IN =N,

INOffset -= InOffset,

OutOffset = QutOffset,
CycleBytesMum = CycleBytes,
pTxBuffer := pTxBuffer,

10 pRxBuffer == pRxBuffer

11 Error==Error,

12 TxBufferBytes==TxBufCni,

13 RxBufferBytes=>RxBufCnt);

0D 00 =] O EN e LD O —

15 LXComSend1(

16 EN_R =SD_EN_R,

17 pTxBuffer == pTxBuffer,

18 TBL .= SD_TBL,

19 SendDataBytes :=5D_Size,
20 Q==5D_Q,

21 Error=>3D Error);

7.1.23

7.1.23.1 Function

IN =
InOffset = 22

OutOffset = 22

Error=0
TxBufCnt =0
RxBufCnt =10

L¥ComSend

SD TBL=0
SD_Size = 10
SD Q=

SD Error=10

Clear the internal PLC communication buffer (LXSERIALCOMBUF T type).

SD EN R=
pTxBuffer = 1048580128

pRxBuffer = 1048580128
pTxBuffer = 1048580128

L¥ComSernialLineControli

RxBuffe
TxBuffer

CycleBytes = LXCycleComByt...
pTxBuffer = 1048580128
pRxBuffer = 1048580128

LXComClearBuf (Free Protocol Communication Clear Buffer)

LXComClearBuf
—EMN_R 0 —
—pBuffer

LXComClearBuf Functional Block

7.1.23.2 Parameter

Function L. Default Power Fail
Description

Parameter |Statement|Data Type
P Description Value

Safeguard

Each time a clearing
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

Enabled, valid on

EN R Input ..
- rising edge

BOOL FALSE FALSE

execution of this
clearing is completed,
and EN_R can be set to
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Function L. Default Power Fail
Parameter|Statement|Data Type . Description
Description Value Safeguard
FALSE.
POINTER TO |Rx or Tx
Pointer to Rx or T
pBuffer Input LXSERIALCO |communication bO;I; criomxorix 0 FALSE
MBUF T buffer pointer et
) 1: Completed
Q Output BOOL Completion flag FALSE FALSE
0: Not completed
7.1.23.3 Example
It is to clear the buffer data pointed to by the pointer when EN R is set.
Mo. \ariable Name | Address |Variable Descriptinn| \ariable Type | Online Value | Power Fail Safeguard NetWork Public | Enable constant
0001 LXComClearBuf1 LXCOMCLEARBUF FALSE Not Public |—
oooz2 EN_R BOOL TRUE FALSE Not Public |—
0003 a BOOL TRUE FALSE Not Public ’_
o004 RxBuffer BOOL TRUE FALSE Not Public ’_
0005 pRxBuffer POINTER TO LXSERIALCOMBUF_T 824815648 FALSE Not Public E_
ADR
EN ENO
RxBuffer=TRUE IN OUT—{pRxBuffer=824815648 |
LXComClearBuf1
LXComClearBuf
EN ENO
EN_R=TRUE ggsN IS e Q=TRUE |
pRxBuffer=824815648 | —{pBuffer
1 LXComClearBuf1( LXComClearBuf1
2 EN_R:=EN_R, EN_R = IRV
3 pBuffer := pRxBuffer, pRxBuffer = 824813648
4. Q=>Q) Q=IE
7.1.24 LXComClearCom (Clearing Serial Port Module Buffer)
7.1.24.1 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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7.1.24.2

Parameter

L¥ComClearCom
—EN_R a
—CycleBytesMum Error —
—InOffset
— DutOffs et

LXComClearCom Functional Block

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

LXCycleCo
mBytesNum
20

FALSE
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Parameter

Statement

Data
Type

Function
Description

Description

Initial Value

Power Fail
Safeguard

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.

InOffset

Input

DWORD

Areal
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 second ctrl is the
OUTOFFSET of the second
channel.

FALSE

Output

BOOL

Completion
flag

1: Completed
0: Not completed

FALSE

FALSE

Error

Output

BYTE

Error

0: No error

129: InOffset out of range
130: OutOffset out of range
131: CycleBytesNum is illegal

FALSE

7.1.24.3

Clearing the Tx and Rx buffers of the current serial port channel is equivalent to the channel reset operation,

Example

without clearing the PLC Tx and Rx bufters.
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No. Variable Name | Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public Enable constant
0001 LXComClearCom1 LXCOMCLEARCOM FALSE Not Public |—
ooz EN_R BOOL TRUE FALSE Not Public |—
0003  |CycleBytesNum LXCYCLECOMBYTESNUM_E | LXCycleComBytesNum 20 FALSE Not Public [
ooo4 In0 ffset DWORD 22 FALSE Not Public |—
ooos OutDffset DWORD 22 FALSE Not Public |—
ooos a BOOL TRUE FALSE Not Public |—
ooov Error BYTE o FALSE Not Public |—

LXComClearCom1
LXComClearCom
EN ENO
[EN_R=TRUE i\l 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 CycleBytesMum = CycleBytesNum, CycleBytesNum = LXCycleComB. ..
4 InOffset = InOffset, InOffset = 22
5 OutOffset = OutOffset. OutOffset = 22
65 Q=>Q Q=
7 Error=>Error); Error=0
7.1.25 SISetConfig (Set the parameters of the SL protocol server)

7.1.25.1 Version

B AutoThink Software Version: V3.2.3 and above.

B Firmware Version

Controller Type Firmware Version

LX-CU430 LX-CU430-A02 and above.
LX-CU500 LX-CU500-B02 and above.
LX-CU501 LX-CU501-A02 and above.
LX-CU510 LX-CU510-A01 and above.
LX-CU511 LX-CU511-A01 and above.

7.1.25.2 Function

Set the SL protocol server parameters.
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Sl5etConfig
—EN ENO~
—EN_R Q-
—Active Errld-
—{Eth
—Puort
—{StationMo

SISetConfig Functional Block

7.1.25.3 Parameter

Default |Power Fail

Parameter |Statement|Data Type Description
P P Value |Safeguard

EN R Input BOOL Rising edge trigger configuration FALSE |FALSE

Server settings
Active Input BOOL FALSE: Deactivate FALSE |FALSE
TRUE: Activate

Specify network card

Eth Input BYTE 0: eth0 0 FALSE
1: ethl
Port number

Port Input DINT Default 5002, range 0~1, 1023, 1200 cannot |0 FALSE

be configured

) Request target station number
StationNo |Input BYTE 0 FALSE
Default 255, configurable range 1~255

Output result
Q Output BOOL FALSE: Not completed FALSE |FALSE
TRUE: Completed

Output error code

0: Success

0x1: Invalid network card number
Errld Output DINT 0x2: Invalid station number 0 FALSE
0x4: Port number cannot be configured
0x8: Server creation failed

0x10: Configuration in progress

7.1.25.4 Precautions for use

The SL protocol server supports only one client connection. When another client connects, the server actively

closes the old connection.
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The D-area soft components are D0~D4999.
7.1.25.5 Example

1.Variable Definition

No. WVariable Name Address Variable Description Variable Type | Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 SISetConfigl SLSETCONFIG j FALSE j Mot Public ﬂ |—
ooz EN_R_SET BOOL j FALSE j FALSE j Mot Public j |—
0oo3 Active BOOL j FALSE ﬂ FALSE j Mot Public ﬂ |—
ooo4 Eth BYTE ﬂ 0 FALSE ﬂ Not Public ﬂ |—
0005 Port DINT j 0 FALSE j Hot Public ﬂ l_
0006 StationNo BYTE j 0 FALSE j Hot Public ﬂ [
0007 Q BOOL j FALSE j FALSE j Mot Public j l_
0008 Errid DINT j 0 FALSE j Mot Public ﬂ |—

2.LD Configuration Example

o001
Sl5etConfigl

S15etConfig
EM EMO
[EN_R_SET}EN_R o @]
Active I—.ﬂ-.ctiue Errld— Errld |

Eth I—Eth

Paort I—F'nrt
StationMo StationMao
|_ |_

3. ST Configuration Example
SiISetConfigl(
EN R :=EN R SET,
Active := Active,
Eth := Eth,
Port := Port,
StationNo := StationNo,
Q=>Q,
Errld=>Errld);
4. Operation Example

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.
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EN_R_SET=TRUE

Active=TRUE
Port=5002 |—

[StationMo=255 |—

SlSetConfig
EN ENO
EN_R lgm Q. SET=TRUE
Active Errd—{ Errld=0 ]
Eth
Fort
StationMo

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 Progress" error report is

shown in the figure below.

Sl5etConfigl

7.1.26

7.1.26.1

Version

S15etConfig
EM EMO
EESSETE- EN R Q—{Q=FALSE
Active=TRUE Active Errld— Errld="16
[En=0_|em
Port=5002 Paort
StationMo=255 I—StatinnNn

SIGetDiag (Get SL protocol server pDiagnose Information)

B AutoThink Software Version: V3.2.3 and above.

B Firmware Version

Controller Type Firmware Version

LX-CU430 LX-CU430-A02 and above.

LX-CU500 LX-CUS500-B02 and above.

LX-CUS501 LX-CUS501-A02 and above.

LX-CUS510 LX-CUS510-A01 and above.

LX-CU511 LX-CUS511-A01 and above.
7.1.26.2 Function

Retrieve SL Protocol Server Diagnostic Information.
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EN
M

SlGetDiag
ENO—
[]_
Errld—
SmState—
ConnectCountf—
DiagErCode—

SIGetDiag Functional Block

7.1.26.3 Parameter

Parameter|Statement|Data Type Description l\)]::::lt IS):;:;Z::(;I

IN Input BOOL Function block enable, active high FALSE |FALSE
Output Result

Q Output BOOL FALSE: Not Completed FALSE |FALSE
TRUE: Completed
Output Result

Errld Output DINT 0: Success 0 FALSE
Not 0: Failure
Server Status

SrvState  |Output BOOL FALSE: Server Activated FALSE |FALSE
TRUE: Server Deactivated

fr?tme“co Output  |[BYTE Io\lul\r?(zeéziilsf:; Connections 0 FALSE
Diagnostic Error Codes

_ 0: Success

]d)elagErrCO Output UDINT 0x1: Server Receive Error 0 FALSE
0x2: Server Send Error
0x4: Received Message Length Error

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.

7.1.25.5

Example

1.Variable Definition
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No. Variable Name | Address Variable Description Variable Type ‘ Initial Value ‘ Power Fail Safeguard ‘ NetWork Public | Enable constant
oo SiGetDiag1 SLGETDIAG ﬂ FALSE j Not Public ﬂ |—
oooz2 EN_R_GET BOOL ﬂ FALSE j FALSE ﬂ Not Public ﬂ |—
0003 Q_GET BOOL ﬂ FALSE j FALSE ﬂ Not Public ﬂ |—
o004 Errid DINT ﬂ 0 FALSE ﬂ Not Public ﬂ |—
0005 SrvState BOOL j FALSE j FALSE j Not Public j |—
ooos ConnectCount BYTE j 0 FALSE j Not Public j |—
0007 DiagErrCode UDINT ﬂ 0 FALSE j Not Public ﬂ
2.LD Configuration Example
0001
SIGetDiagi
SlGetDiag
EM EMO
EM_R_GET—IM QO o_GET
Errld— Errid
SrvState—SrvState
ConnectCount—ConnectCount
DiagErrCodel— DiagErrCnde|

3. ST Configuration Example
SlGetDiag1(
IN :=EN_R_GET,
Q=>Q_GET,
Errld=>Errld,

SrvState=>SrvState,

ConnectCount=>ConnectCount,

DiagErrCode=>DiagErrCode);

4. Operation Example

B When the IN input is high, output diagnostic information, as shown in the example below.

EN_R_GET=TRUE

EN
IN

SlGetDiag

ConnectCount—
DiagErCode—

ENO

Sl & CET=TRUE |

Errld— Errld1=0

SnState—Sn/State=FALSE |

ConnectCount=0

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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EN_R_GET=TRUE

SlGetDiag
EN ENO
N Q) GET=TRUE _
Eriol— Erld1=0_]
SYSEE oy SnvState=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.

EN_R_GET=TRUE

SlGetDiag
EM ENO
IN o Q. GET=TRUE |
Ermd— Emd1=0 |
ShSE g oVState=TRUE |
ConnectCount— ConnectCount=1
DiagErrCode— 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.

EN_R_GET=TRUE

SlGetDiag
EN ENO
IN o Q GET=TRUE |
Erid|— Erd1=0 ]
SYSWRE S State=TRUE |
ConnectCount— ConnectCount=1
DiagErCodel—{ DiagErCode=4 |

7.2  Task Operation Instruction
7.2.1 TaskStart (Task Status)
7.2.1.1 Function

Run the specified task.

7.2.1.2 Parameter

TaskStart
EN ENO
uiTasklD TaskStart

TaskStart Functional Block
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Initial P Fail
Parameter Statement |Data Type Description it ower Tal
Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
uiTaskID Input UDINT Task ID number 0 FALSE
0 returned if ded; -1
TaskStart  |output DINT FerHTned 1 succeeded 0 FALSE
returned if failed
7.2.1.3 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 0 if it is successfully started, and -1 if failed.

No “ariable Name | Address ‘ Variable Description ‘

Variable Type

| Online Value | Power Fail Safequard |

NetWork Public | Enable constant

0001 ret

[ 3 =

DINT

0

FALSE

Not Public [

EN

TaskStart
ENO

uiTasklD TaskStart—| ret=0

1 ret:= TaskStart(3): iret=0
7.2.2 TaskStop (Task Stop)
7.2.2.1 Function
Stop the specified task.
TaskStop

—EN ENO—

—uiTasklID  TaskStop—

—uiTimeOut

TaskStop Functional Block
7.2.2.2 Parameter
Parameter Statement |Data Type Description Initial Power Fail
ipti

P P Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
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Initial P Fail
Parameter Statement |Data Type Description it ower Fal

Value Safeguard
uiTaskID Input UDINT Task ID number 0 FALSE
uiTimeout Input UDINT Stop task timeout in ms 0 FALSE

0 returned if succeeded; -1
TaskSt t DINT ’ 0 FALSE
ASISToP outpy returned if failed

7.2.2.3 Example

When the conditions meet the requirements, the TaskStop (stopping task) statement is executed. The task 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 0 if the task is successfully stopped, and -1 if failed.

No. \ariable Name | Address | Wariable Descriptiun|

\ariable Type | Online Value | Power Fail Safeguard

NetWork Public

| Enable constant

0001 ret DINT 0 FALSE Mot Public ’—
o002 varl BOOL TRUE FALSE Not Public ’7
‘ TaskStop
|| EN ENO
3 |uiTaskiD TaskStop ret=0
1 |— uiTimeOut
1 ret:= TaskStop(3, 1); ‘ret=0
7.2.3 TaskStatus (Return Task Status)
7.2.3.1 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
o . Safeguard
EN Input BOOL Enable input
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Parameter Statement |Data Type Description Default Value IS’:;:;;::;
ENO Output BOOL Enable output
uiTaskID Input UDINT Task ID number 0 FALSE
Task status:
Running 1
TaskStatus output 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.

No. ariable Name | Address | “ariable Description Power Fail Safeguard | NetWork Public | Enable constant

ariable Type | Online Value

0001 |varl BOOL TRUE FALSE Not Public [

0002 ret DINT 0 FALSE Not Public E_

TaskStatus
1l EN ENO

3 |—uiTaskID TaskStatus—| ret=1

6 ret .= TaskStatus(3); ret = 1

7.2.4 TaskTestCancel (Set Task Cancel Point)

7.2.4.1 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
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P Fail
Parameter Statement Data Type Description Default Value ower Tal
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
0 returned if
succeeded;
TaskTestCancel Output DINT . 0 FALSE
-1 returned if
failed.

7.2.4.3 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.

No. Variable Name Address | Variable Description | “ariable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 ret DINT 1] FALSE Mot Public r
TaskTestCancel
EN ENO
TaskTestCancel—| ret=0
1 ret := TaskTestCancel(); ret=0

7.2.5 TaskExit (Task Exit)

7.2.5.1 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
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P Fail
Parameter Statement Data Type Description Initial Value ower Fal
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
0 returned if
) succeeded,;
TaskExit output DINT i 0 FALSE
-1 returned if
failed.
7.2.5.3 Example

When the value of Varl is added by 1 and output to varl, if varl is greater than 200, TaskExit is executed

(exiting task). If succeeded, ret=0, and if failed, ret=-1.

No. Variable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 warl INT 0 FALSE Mot Public |—
nooz2 ret_out BOOL TRUE FALSE Not Public |—
0003 ret_exit DINT o FALSE Not Public |—
ADD
EN ENO
[Vart=0 N0  OUT|—{vart=0 ]
1 N
GT TaskExit
EN ENO EN ENO

vari=0 [—INO

OUT|—ret_out=FALSE |

TaskExit—| ret exit=0

200 —IN1

2  varl:=varl +1; var1 =0
3 ret_out:=varl > 200 : ret_out = var! =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.
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TaskLock
—EN ENO—
—uiLockld TaskLock —

TaskLock Functional Block

7.2.6.2 Parameter
Default Power Fail

P t Stat t Data T D ipti

arameter |Statemen ata Type escription Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Input port  |uilockld BYTE Task lock index number, 0~31 0 FALSE

tput t if locking fail |

Ou pP TaskLock DINT Ore urneq i oc,t ing failed, and 0 FALSE
terminal returned if 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 ‘ariable Description “ariable Type Cnline Value Power Fail Safeguard NetWark Public | Enable constant

0001 |[ret DINT 0 FALSE Not Public [

ooz warl BOOL TRUE FALSE Mot Public E_

‘ TaskLock
(M| EN ENO
| T

uiLockld TaskLock—| ret=0
1 ret:= TasklLock(1); ret=20

7.2.7 TaskTryLock (Task Try Lock)

7.2.7.1 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.
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TaskTryLock
—EN ENO—
—uiLockld TaskTryLock —

TaskTryLock Functional Block

7.2.7.2 Parameter
Parameter Statement |Data Type Description Initial Power Fail
ipti

P P Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
uilockId Input BYTE Task lock index number, 0~31 0 FALSE

0 returned if locking failed, and 1
TaskTryLock Output DINT 0 FALSE
askHyhoe utpu returned if locking 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 Name| Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant |

o001

Lock_ret DINT 0 FALSE Not Public |—
TaskTryLock
EN ENO
3 |uiLockld TaskTryLock— Lock ret=0 |

1

Lock_ret := TaskExit(); | 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
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7.2.8.2 Parameter
Parameter Statement |Data Type Description Default Power Fail
ipti
P P Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
uilockId Input BYTE Task lock index number, 0~31 0 FALSE
if unlocking fail |
TaskUnlock  |Output  |DINT 0 returned if unlocking failed, and FALSE
returned if the unlocking succeeded

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 O.

No. I “ariable Name Address | “ariable Description | ariable T\rpe| Online Valug | Power Fail Safeguard | NetWork Public | Enable constant |
0001 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
Initial P Fail
Parameter Statement |[Data Type |Description it ower Fal
Value Safeguard
UITIMEOUT Input DINT Watchdog timeout period (ms) 0 FALSE

0 returned if locking failed, and 1
TaskSetWdtTimeout | Output UDINT retrned 1 Jocking faried, al 0 FALSE

returned if the locking succeeded

7.2.9.3 Example
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No. ariable Name | Address | Variable Description ‘ariable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
noo Task_wdit_time UDMNT 500 FALSE Not Public |—
nooz2 Task_Ret DINT o FALSE Not Public |—
‘ TaskSetWdtTimeout
EN ENO
[Task_wdit_time=500 |—uiTimeout TaskSetWdtTimeout—{ Task_Ret=0 |

3 Task_Ret ‘= TaskSetWdiTimeout(Task_wdit_time); ‘ Task Ret=0

7.2.10 TaskCycleGet (get current task period)

7.2.10.1 Function

Get the cycle time used by the IEC task where thef unction block is located

TaskCycleGet

{EN ENO}
{uiTaskCycleValue TaskCycleGet

TaskCycleGet Functional Block

7.2.10.2 Parameter

Task_wdit_time = 500

Parameter Statement |Data Type |Description Initial Value
uiTaskCycleValue|InputOutput|UDINT Acquired cycle time 0
Return value:
Get Task cycle success;
1: Task cycle type is a single run aperiodic task, can
not get the task cycle value;
TaskCycleGet  |Output DINT 2: Task cycle type is event running aperiodic task, [0
can not get task cycle value;
3: Task cycle type is full speed running aperiodic
task, can not get the task cycle value;
4: The current task information was not obtained.
7.2.10.3 Example
No. ‘ariable Name ‘ Address ‘ “ariable Description Variable Type Online Value | Power Fail Safeguard NetWork Public | Enable constant
0001 Var_ui UDINT 10 FALSE Mot Public |—
o002 Var_TCG DINT 0 FALSE Mot Public E_
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‘ TaskCycleGet
EN ENO
| Var ui=10 FHuiTaskCycleValue TaskCycleGet—{Var TCG=0 |
5
6 Var_TCG := TaskCycleGet(Var_ui); Var TCG =0 Var_ui=10
7.3  File Operation Instruction
7.3.1 FileOpen (Open File)
7.3.1.1 Function
Open a file according to the method set by the user.
FileOpen
—EN ENO —
—Name  FileOpen—
—ulAccess
FileOpen Functional Block
7.3.1.2 Parameter
Initial |P Fail
Parameter |Statement| Data Type Description it ower Fal
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.
N Input TRIN FALSE
ame 1Py 5 G(63) "sd/" is the SD card directory S
"flash/" is the Flash directory
File operation mode
0: Read and write (open a file in read/write
mode by default)
) 1: Read-only (open a file in read-only mode)
uiAccess  |Input UDINT . . . FALSE
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)
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Initial [P Fail
Parameter |Statement| Data Type Description it ower Fal
Value |[Safeguard

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
FileOpen |Output DINT i 0 FALSE
Failed: -1 returned

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. “ariable Name| Address | “ariable Description |Var|aDIeType| Online Value Power Fail Safeguard | NetWaork Public | Enable constant
0001 address STRING(63) | 'sd/1" FALSE Not Public |—
ooo2 ret DINT 0 FALSE Not Public |—
FileOpen
EN ENO
laddress='sd/1' |—Name  FileOpenl—| ret=0
3 |—uiAccess
1 ret := FileOpen(address, 3); ‘ ret=0 address = 'sd/1'

7.3.2 FileClose (Close File)

7.3.2.1 Function

Close a file.

FileClose
—EN ENO—
—iiFd FileClose —|

FileClose Functional Block

253



nw-lex

7.3.2.2 Parameter

Ao . Power Fail
Parameter Statement Data Type Description Initial Value

Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
iFd Input DINT FileOpen returns file ID 0 FALSE
i Succeeded: 0 returned
FileClose Output DINT ) 0 FALSE
Failed: -1 returned

7.3.2.3 Example

The input of FileClose is the address of the file to be closed. The output result is 0 for successful closing and

-1 for failure.

Variable Name | Address | Variable Description

|Var\abIeT‘,rpe| Online Value |

Power Fail Safeguard

| NetWork Public | Enable constant |

0001 address DINT 2 FALSE Not Public |—
ooz ret DINT 0 FALSE Not Public |—
FileClose
EN ENO
_address=2 | |iFd FileClose—| ret=0
1 ret := FileClose(address); | ret=0 address = 2
7.3.3 FileRead (Read File)
7.3.3.1 Function
Read a file.
FileRead
—EN ENO—
—iiFd FileRead —
—pcBuf
—uiSize
FileRead Functional Block
7.3.3.2 Parameter
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Initial P Fail
Parameter |Statement Data Type Description it ower Tal
Value Safeguard
iFd Input DINT FileOpen returns file ID 0 FALSE
M dd fread
pcBuf Input POINTER TO USINT | / fmory address ot fea 0 FALSE
ata
uiSize Input UDINT Size of read file (byte) 0 FALSE
Success: Return the number
) of bytes actually read from
FileRead |Output DINT FALSE

the file
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.

Mo. Variable Name| Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant |
o001 VAR_DINT DINT 0 FALSE Not Public ’_
oooz2 WVAR_address POINTER T... | 624786976 FALSE Not Public ’_
0003 VAR_UDINT UDINT 0 FALSE Not Public ’_
o004 VAR_ret DINT 0 FALSE Not 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)

7.3.4.1 Function

Write a file.
FileWrite
—EN ENO —
—iiFd FileWrite—
—pcBuf
—uiSize
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FileWrite Functional Block

7.3.4.2 Parameter
P . Stat ¢|Data T D infi Initial |Power Fail
arameter |Statement Data e escription
- . Value |Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
iFd Input DINT FileOpen returns file ID 0 FALSE
pcBuf Input POINTER TO USINT Memory address of written data 0 FALSE
uiSize Input UDINT Size of written file (byte) 0 FALSE
Success: Return the actual size of
FileRead |Output  [DINT the data written 0 FALSE
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. ariable Name| Address | fariable Descriptiur| Variable Type | Online Value Power Fail Safeguard NetWork Public | Enable constant
ooo1 WVAR_DINT DINT o FALSE Not Public |—
ooo2 WVAR_address POINTER TO USINT 824836128 FALSE Not Public |—
o0oo03 WAR_UDINT UDINT o FALSE Not Public |—
o004 WVAR_ret DINT 0 FALSE Not 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 FileLseek (Move File to Read/Write Pointer)

7.3.5.1 Function

Move the file read/write pointer.
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FileLseek
—EN ENO—
—iiFd FileLseek —
—iOffset
—uiFrom

FileLseek Functional Block

7.3.5.2 Parameter
Parameter |Statement|/Data Type |Description Initial Power Fail
Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
iFd Input DINT FileOpen returns file ID 0 FALSE
10ffset 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
FileLseek |Output  |DINT position of the file 0 FALSE
Failed: -1 returned
7.3.5.3 Example

It is to move file read/write pointer vardint] 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.

VAR_DINT=5 |—iFd

| VAR_address=0 | —iOffset

VAR UDINT=2 |—{uiFrom

FileLseek— VAR _ret=0

No. “ariable Hame Address fariable Descriptior “ariable Type | Online Value Powver Fail Safeguard | NetWork Public | Enable constant |
0001 VAR_DINT DINT 5 FALSE Not Public |—
0002 VAR_address DINT 0 FALSE Not Public r
0003 WVAR_UDINT UDINT 2 FALSE Not Public |—
0004 VAR_ret DINT 0 FALSE Not Public |—
FileLseek
EN ENO

1 VAR _ret = FileLseek(VAR_DINT, VAR _adress, VAR_UDINT);
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7.3.6 FileListScan (Scan Directory File)

7.3.6.1 Function

Scan all files contained in the specified directory.

FileListScan
—EN ENO—
—PathName FileListScan —
—pFileNameList
—cFileNum
—icFileNamelLen

FileListScan Functional Block

7.3.6.2 Parameter

Parameter Statement|Data Type Description nitial | Power Fall
ipti
yp p Value |Safeguard

Name of the directory to be scanned, which
supports up to 63 characters and only
PathName Input STRING(63) |supports full path mode. "sd/" is the SD FALSE
card directory, and "flash/" is the Flash
directory.

POINTER TO | Address of string pointer array, which

FALSE
USINT returns a list of scanned file names 0 S

pFileNameList Input

Number of files to b d, which
cFileNum Input  [SINT wmbet oF TIies fo be seaniied, WHIe 0  |FALSE
currently supports up to 32 files

Size of storage space opened for each file
name, of which the string ends with "\0',
cFileNameLen Input SINT (including the terminator "\0', up to 64 0 FALSE
characters supported) and is recommended
to set to 64

Success: Return the number of scanned
FileListScan Output  [SINT files 0 FALSE
Failed: -1 returned

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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oo

oooz WAR1

0003 WAR_SINT1

ooo4

000s RET

No Variable Name

VAR_address

WAR_SINTZ

Address | fariable Descriptior

“ariable Type

Online Value Power Fail Safeguard

NetWork Public

Enable constant

STRING(63)

POINTER TO USINT

SINT

SINT

SINT

“sdf1” FALSE Not Public
824832032 FALSE Not Public
12 FALSE Not Public
64 FALSE Not Public
0 FALSE Not Public

EN

IVAR_address='sd/1' |—

VAR1=824832032 |—

VAR_SINT1=12 |

VAR SINT2=64 |

PathName
pFileNameList
cFileNum
cFileNamelLen

FileListScan
ENO

L

1

7.3.7

7.3.7.1

FileListScan RET=0

RET = FileListScan(VAR_adress, VAR1, VAR_SINT1, VAR_SINT2);

FindFirstFile (Find First File)

Function

Open a file handle that traverses the directory and obtain the first file name in the directory.

—EN

FindFirstFile
ENO —

—PathName FindFirstFile—

—FileName

FindFirstFile Functional Block

7.3.7.2 Parameter
Initial [P Fail
Parameter Statement|Data Type Description fta ower Tal
Value |Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Name of the directory to be traversed,
which supports up to 63 characters and
PathName Input STRING(63) only supports full path mode. "sd/" is the FALSE
SD card directory and "flash/" is the Flash
directory.
Return the tr: d fil ludi
FileName Input  |STRING(63) eturn the traversed file name (excluding FALSE
path, up to 63 characters supported)
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Initial [P Fail
Parameter Statement|Data Type Description fta ower Tal
Value |Safeguard
Succeeded: Return the handle of scanned
FindFirstFile  |Output DINT files 0 FALSE
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.

No. Variable Name Address | fariable Descriptiur| Variable Type ‘ Online Value | Power Fail Safeguard | NetWork Public | Enable constant ‘
0001 VAR_address STRING(63) "sd/1" FALSE Not Public |—
ooo2 STRING(E3) 63" FALSE Not Public |—

FALSE Mot Public

0003 RET DINT 0

FindFirstFile

ENO
FindFirstFile RET=0

EN
VAR _address='sd/1' |—{PathName
VAR name='63' |—FileName

1 RET := FindFirstFile(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
—EN ENO—
—iFileFindHandle  FindNextFile —
—FileName
FindNextFile Functional Block
7.3.8.2 Parameter
Initial P Fail
Parameter Statement | Data Type Description fta ower Tal
Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
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Initial Power Fail

P t Stat t|Data T Descripti
arameter atement | Data Type escription Value Safeguard

File traversal handle (return value of

iFileFindHandl Input DINT 0 FALSE
triierindtiandie fpd FindFirstFile)

Return the traversed file name
FileName Input STRING(63) |(excluding path, up to 63 characters FALSE

supported)

) ) Succeeded: 0 returned
FindNextFile Output SINT ) 0 FALSE
Failed: -1 returned

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.

No. “ariable Name Address fariable Descriptior “ariable Type | Online Valug Power Fail Safeguard | NetWork Public | Enable constant |
0001 WAR_address DINT 7 FALSE Not Public |—
o002 WVAR_name STRING(63) 63 FALSE Not Public |—
o003 RET DINT 0 FALSE Not Public |—
FindNextFile
EN ENO

| VAR_address=7 | —iFileFindHandle FindNextFile RET=0

VAR name='63' |—FileName

RET := FindhNextFile(VAR_address, VAR_name); | RET=0 VAR _address =7 VAR_name ="'63'

7.3.9 FindClose (Finding End)

7.3.9.1 Function

Close the traversal handle.

FindClose
—EN ENO—
—iiFileFindHandle FindClose —

FindClose Functional Block

7.3.9.2 Parameter
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Initial P Fail
Parameter Statement (Data Type |Description it ower Tal
Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
File t 1 handle (ret lue of
iFileFindHandle  |Input  |DINT tle traversal handle (retur value of -, FALSE
FindFirstFile)
i Succeeded: 0 returned
FindClose Output SINT ) 0 FALSE
Failed: -1 returned
7.3.9.3 Example

It is 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. Variable Name | Address | Variable Description Variable Type | Initial Value Power Fail Safeguard |

0001 | varidint DINT ﬂ T FALSE ﬂ

0002 | ret SINT ﬂ 0 FALSE ﬂ

‘ FindClose
EM EMOC
|| 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
—EN ENO | —
—Name FileRemove —
FileRemove Functional Block
7.3.10.2 Parameter
Parameter Statement|Data Type Description Initial Power Fail
ipti
P P Value Safeguard

EN Input BOOL Enable input
ENO Output BOOL Enable output
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Initial P Fail
Parameter Statement|Data Type Description fta ower Tal
Value Safeguard

File name to be traversed, which
supports up to 63 characters and only

Name Input STRING(63) supports full path mode. "sd/" is the FALSE
SD card directory and "flash/" is the
Flash directory.

) Succeeded: 0 returned
FileRemove |Output DINT ) 0 FALSE
Failed: -1 returned

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. Variable Name Address Variable Description | ‘fariable Type Online Value | Power Fail Safeguard | NetWork Public‘ Enable constant
o001 wvarl STRING(E3) TEST FALSE Mot Public |_
0002 |ret DINT 0 FALSE MotPublic |

FileRemove
EN ENO
lvar1="TEST' | Name FileRemove—] ret=0

1 ret .= FileRemove(var1); ‘ ret=0 varl = TEST

7.4 Time Correlation Instruction

7.4.1 GetTickCnt (Get Tick Count)

7.4.1.1 Function

Get the time(us) since the controller was powered on.

GetTickCnt

—EM EMO -
GetTickCnt —

GetTickCnt Functional Block

7.4.1.2 Parameter
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Initial P Fail
Parameter Statement |Data Type |Description mtia ower Fat
Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
Get the time since the controller was
GetTickCnt Output UDINT powered on, and restart the time from |0 FALSE
zero after overflow (us)
7.4.1.3 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.

Ho. Variable Name

| Address

| “ariable Description |

“ariable Type | Online Value NetWork Public Enable constant

Power Fail Safeguard

oo Varl

7.4.2

7.4.2.1

UDINT 0 FALSE Not Public [

GetTickCnt
EMNO

GetTiu::kCnt—| Var1=0

1

Var1 := GetTickCnt();

Var1 =0

TimeDelay (Time Delay)

Function

After this function is called, it returns after executing uiTimeDelay milliseconds and finally achieve the effect

of time delay.

—E
—u

TimeDelay
N ENO
iTimeDelay TimeDelay

TimeDelay Functional Block

7.4.2.2 Parameter
Parameter Statement Data Type Description Initial Power Fail
ipti
P P Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
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Initial P Fail
Parameter Statement |Data Type Description fta ower Tal
Value Safeguard
uiTimeDelay Input UDINT Delay time (ms) 0 FALSE
Execution status
0: Del ted
TimeDelay Output DINT clay exeeuie 0 FALSE
successfully;
-1: Delay execution failed

7.4.2.3 Example

The following example uses the TimeDelay instruction to implement time delay. After this function is called,
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. Variable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
o001 Var1 Delay time UDINT 3 FALSE Not Public
oooz2 Var2 Execution status DINT 0 FALSE Not Public |—
TimeDelay

War1=3 |—uiTimeDeIay TimeDeIay—| War2=0

1 Var2 := TimeDelay(Var1); Var2 =0 Var1 =3

7.4.3 SET_RTC (Set Real Time Clock)

7.4.3.1 Function

Set the user-specified time into the PLC real-time clock.

SET_RTC
—EMN_R o
—Year Error (—
—Month
—Day
—Haour
—Minute
—Second

SET RTC Functional Block

7.4.3.2 Parameter
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Parameter |Statement [Data Type

Description

Initial Value

Power Fail
Safeguard

EN_R Input BOOL

Enable
0: Invalid
1: Valid on rising edge

FALSE

FALSE

Year Input WORD

Year
LX platform: 2000~2036

2011

FALSE

Month Input BYTE

Month
1-12

FALSE

Day Input BYTE

Day
1-31

FALSE

Hour Input BYTE

Hour
0-23

FALSE

Minute Input BYTE

Minute
0-59

FALSE

Second Input BYTE

Ssecond
0-59

FALSE

Q Output BOOL

Setup completed or not
0: Not completed
1: Completed

FALSE

FALSE

Error Output BYTE

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

=2: The set month is unreasonable
=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

FALSE

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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No. ariable Name Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 SET_RTC1 SET_RTC FALSE Not Public |—
oooz Set_Time BOOL TRUE FALSE Not Public |—
o0oo3 Err BYTE o FALSE Not Public |—
ooos BOOL TRUE FALSE Mot Public |—
SET_RTC1
Set Time=TRUE SET_RTC Set Time_State=TRUE
| ] EN_R ]
2011 |{vear Error—{ Err=0_]
4 I—MDnth
17 I—Day
14 |—Hnur
0 I—Minute
0 I—Secnnd
1 SET_RTC1( SET_RTC1
2 EN_R := Set_Time, Set_Time = |I3i¥=
3 Year := 2011,
4 Month := 4,
5 Day := 17,
B Hour := 14,
7 Minute := 0,
8 Second =0,
9 Q=>8et_Time_State, Set_Time_State = pIz{8I3
10 Error==>Err); Err=0

7.4.4 GET_RTC (Read Real Time Clock)

7.4.4.1 Function

This functional block reads the time in the PLC hardware real-time clock, which is UTC+08:00.

7.4.4.2 Parameter

GET_RTC

M
Se

i
W

0 —

DateTime —

Year —

Month —

Day —
Hour —
inute —
cond —
Neek —

GET_RTC Functional Block
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P Fail
Parameter |Statement/Data Type |Description Initial Value ower Tal
Safeguard
0: Invalid
IN Input BOOL i FALSE FALSE
1: Valid
0: No data read out
Q Output BOOL FALSE FALSE
1: Data read correctly
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

7.4.4.3 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.

No. “ariable Mame | Address | ‘ariable Description | “ariable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 GET_RTC1 GET_RTC FALSE Not Public |—
o002 varBOOL BOOL FALSE FALSE Not Public |—
0003 VAR_Time DT DT#2024-05-15... FALSE Not Public |—
o004 VAR_Y WORD 2024 FALSE Not Public |—
0005 WVAR_M BYTE 5 FALSE Not Public |—
0005 VAR_D BYTE 15 FALSE Not Public |—
o007 VAR_H BYTE 10 FALSE Not Public ’_
ooos VAR_Minute BYTE 0 FALSE Not Public |—
0009 VAR = BYTE 0 FALSE Not Public |—
o010 VAR_W BYTE o FALSE Not Public ,_
0011 VarBOOL2 BOOL FALSE FALSE Not Public E_
GET_RTCA

VarBOOL1=TRUE GET_RTC arBOOL2=TRUE
IN Q
1}

DateTime—WAR_Time=DT#2024-05-15-10:00:00 |
Year—WAR_Y=2024

Month— VAR_M=5
Day— VWAR_D=15
Hour—{ VAR_H=10
Minute—{ VAR_Minute=0 |
Second— VAR _s=0
Weekl— VAR_W=0
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= OO0k =

—

7.4.5

7.4.5.1

GET_RTC1(
IN == varBOOL,
Q==VarBOOL2,

DateTime=>VAR_Time,

Year=>VAR_Y,
Month=>VAR_M,
Day==VAR_D,
Hour==VAR_H,
Minute=>VAR_Minute,
Second=>VAR_s,
Week=>VAR_W);

GET_RTCA1

sysGetTimepulse 1min (Get 1 minute time pulse)

Function

varBOOL =
VarBOOL2 =

VAR_Time = DT#2024-05-15-1...

VAR_Y = 2024
VAR_M=5
VAR_D =15
VAR_H =10
VAR_Minute =0
VAR_s=0
VAR_W=0

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

sysGetTimepulse_1min

EMO —
sysGetTimepulse_1min —

sysGetTimepulse 1min Functional Block

7.4.5.2 Parameter
Initial P Fail
Parameter Statement Data Type |Description fta ower Tal
Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
C t status of the 1-minut
sysGetTimepulse 1min  |Output  |BOOL p‘llzr:n Slatus OTThe it lpATSE |FALSE
u

7.4.5.3

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.

0o pule_Win

Variable Name Address |

Variable Description |

Variable Type

‘ Online Value | Power Fail Safeguard | NetWork Public |

Enable constant |

BOOL

TRUE FALSE

sysGetTimepulse_1min

sysGetTimepulse_1min

EMO

Not Public
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1 pule_Min := sysGetTimepulse_1min();

7.4.6

7.4.6.1

pule_Min = iimE

sysGetTimepulse 1s (Get 1 second time pulse)

Function

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

milliseconds.
sysGetTimepulse_1s
—EM EMNO -
sysGetTimepulse_1s -
sysGetTimepulse 1s Functional Block
7.4.6.2 Parameter
P Fail
Parameter Statement|Data Type |Description Initial Value ower Tal
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
C t status of the 1-
sysGetTimepulse 1s Output BOOL Hrrent status 0T the FALSE FALSE
second pulse

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. Variable Name

| Address | “fariable Description | “ariable Type | Online Value NetWork Public

Power Fail Safeguard

Enable constant |

ooo1 pule_1s

7.4.7

7.4.7.1

Not Public [

BOOL TRUE FALSE

sysGetTimepulse_1s

EM EMC

sysGetTimepulse_1s— iR
| pule_1s =

pule_1s = sysGetTimepulse 1s();

sysGetTimepulse 200ms (Get 200 millisecond time pulse)

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

milliseconds.
sysGetTimepulse_200ms
-EM EMO —
sysGetTimepulse_200ms —
sysGetTimepulse 200ms Functional Block
7.4.7.2 Parameter
A o Power Fail
Parameter Statement|Data Type |Description Initial Value
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
) Current status of 200 ms
sysGetTimepulse 200ms Output BOOL plllllse 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.

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

0001 BOOL TRUE FALSE Not Public [

sysGetTimepulse 200ms
EM ENO

sysGetTimepulse 200ms—sNER R EIIRE=

-

2 pule_200ms = sysGefTimepulse_200ms(); pule_200ms =

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 —
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sysGetTimepulse 100ms Functional Block

7.4.8.2 Parameter
P . Stat ¢/ Data T D inti Initial Power Fail

arameter atement|Data e escription

- - Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
C t status of 100
sysGetTimepulse 100ms Output BOOL pulrsr:n Slatus o s FALSE |FALSE
u

7.4.8.2 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.

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

0o pule_100ms BOOL TRUE FALSE Not Public |—

sysGetTimepulse 100ms
EM END

sysiGetTimepulse_100ms—gsNER IR =

=

2 pule_100ms = sysGefTimepulse 100ms(); pule_100ms =
7.4.9 sysGetTimepulse 20ms (Get 20 millisecond time pulse)

7.4.9.1 Function

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

milliseconds.
sysGetTimepulse_20ms
—EM EMNOD |—
sysGetTimepulse_20ms —
sysGetTimepulse 20ms Functional Block
7.4.9.2 Parameter
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Initial P Fail
Parameter Statement |Data Type |Description fta ower Fal
Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
C t status of 20
sysGetTimepulse 20ms Output  |BOOL pul:n SAUSOLSUMS - IEALSE  |[FALSE
u

7.4.9.3 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.

No. Variable Name | Address Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant ‘
0001 pule_20ms BOOL TRUE FALSE Not Public |—
sysGetTimepulse_20ms
EM EMND
sysGetTimepulse 20ms—RiEREEE TS
.

3 pule_20ms := sysGetTimepulse_20ms(); pule_20ms = ¥

7.4.10 sysGetTimepulse 10ms (Get 10 millisecond time pulse)

7.4.10.1 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
Initial P Fail
Parameter Statement |[Data Type |Description it ower Tal
Value Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
C t status of 10
sysGetTimepulse_10ms Output  |BOOL pulzr:n SASOL IS IEALSE  |FALSE
u
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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.

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

o001 pule_10ms. BOOL TRUE FALSE Mot Public ,_

sysGetTimepulse_10ms
EM ENO

sysGetTimepulse 10ms—ElERRUG SIS

g4

5 pule_10ms = sysGetTimepulse_10ms(); pule_10ms = Ig{8]=

7.4.11 sysGetTimepulse 1ms (Get 1 millisecond time pulse)

7.4.11.1 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

7.4.11.2 Parameter

a¢n . Power Fail
Parameter Statement |Data Type |Description Initial Value
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
C t status of 1
sysGetTimepulse 1ms Output BOOL pll;ll::n Status of £ ms FALSE FALSE

7.4.11.3 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.

No. I Variable Name Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NethrkPuinc| Enable constant |

0001 BOOL TRUE FALSE Not Public [
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sysGetTimepulse_1ms
EN END

sysGetTimepulse_1msi={TERLERLIE

7 pule_1ms = sysGetTimepulse_1ms(); pule_1ms = 58S

7.4.12 sysGetTimepulse 100us (Get 100 microsecond time pulse)

7.4.12.1 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
P Fail
Parameter Statement|Data Type |Description Initial Value ower Fal
Safeguard
EN Input BOOL Enable input
ENO Output BOOL Enable output
C t status of 100
sysGetTimepulse 100us  |Output  |BOOL pulzr:n Satus oL U I RALSE FALSE
u

7.4.12.3 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.

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

0o pule_100us BOOL TRUE FALSE Not Public |—

sysGetTimepulse 100us
EM ENO

sysGetTimepulse 100us N ER U ESIIEE =

o

9 pule_100us := sysGetTimepulse_100us(); pule_100us = 8=
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7.5

7.5.1

7.5.1.1

Module Information Instruction

sysGetModel (Get Module Type)

Function

Get the module model.

7.5.1.2

Parameter

sysGetModel
EN ENO
IN Q
Slot Err
DataOffset RetStrLen

sysGetModel Functional Block

Parameter

Statement

Data Type

Description

Initial
Value

Power Fail
Safeguard

EN

Input

BOOL

Enable input

ENO

Output

BOOL

Enable output

Input

BOOL

High level enable

FALSE

FALSE

Slot

Input

BYTE

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 according to the controller position
To use it, enter the slot number of the module

for which you want to get the version
information

FALSE

DataOffset

Input

DWORD

Offset of area M (The module model is stored
at the specified offset position in string

format) (0 by default, valid value range: 0-
1048575)

FALSE

Output

BOOL

Output

FALSE

FALSE

Err

Output

BYTE

Error (0 by default)
1: Slot number error
2: DataOffet offset configuration error

128: No module in the corresponding slot

129: The returned string exceeds the range of

FALSE
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L. Initial Power Fail
Parameter Statement|Data Type |Description
Value Safeguard
area M
130: Returned information error
131: The module type of this slot is unknown
RetStrLen Output BYTE Module model string length 0 FALSE
7.5.1.3 Example
The following example uses the sysGetModel instruction to obtain the module model.
No. Variable Name | Address Variable Description Variable Type | Online Value Power Fail Safequard NetWork Public Enable constant
ooo1 =ysGetiodell SYSGETMODEL FALSE Not Public ,_
oonz Var_In BOOL TRUE FALSE Not Public |—
0003 Var_Slot BYTE 1 FALSE Not Public ,_
0004 Var_DataOffset DWORD 300 FALSE Not Public |—
0005 Var_0 BOOL TRUE FALSE Not Public ,_
0008 War_Err BYTE 0 FALSE Not Public |—
o007 Var_RetStrlen BYTE 5 FALSE Not Public |—
sysGetModel1
sysGetModel
EN ENO
Var_In=TRUE ggil¥ g Var_Q=TRUE |
Var_Slot=1 |—Slot Err— Var_Err=0
\Var_DataOffset=300 —DataOffset RetStrLen—| Var_RetStrLen=5 |

7.5.2

7.5.2.1

~NOUbR,WN =

sysGetModel1(

IN = Var_In,
Slot := Var_Slot,

DataOffset := Var_DataOffset,

Q=>Var_Q,
Err=>Var_Err,

RetStrLen=>Var_RetStrLen);

sysGetModel1

Var_In =
Var_Slot = 1
Var_DataOffset = 300
Var_ Q =

Var Err=0
Var_RetStrLen =5

sysGetCPUModuleVern (Getting Firmware Version of CPU)

Function

Get the firmware version information of the controller, which is displayed in decimal format.

277




nww

sysGetCPUModuleVern
—EN_R Q-
Ermr—
RTSVern —
OSVem —
FPGAVem —
HWVermn —
FWwvermn —

sysGetCPUModuleVern Functional Block

7.5.2.2 Parameter
Parameter |Statement Data Type |Description Initial Power Fail
ipti
P P 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 . i ) 0 FALSE
128: Failed to obtain version
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  IDWORD  |The low 16 bits are the RTS version number of |0 FALSE
the slow core 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 QS version numl?er 0 FALSE
on the slow core LINUX side, corresponding to
the gadget LINUX version VX.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
dget FPGA ion VX.y.
FPGAVern |Output |WORD  [S%C€° version Vx.y.z 0 FALSE
There are 16 bits in total, where the high 5 bits
represent X, the middle 6 bits represent y, and
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Parameter

Statement

Data Type

Description

Initial

Value

Power Fail
Safeguard

the last 5 bits represent z.

HWVern

Output

WORD

Hardware version number

Return value is 1~26, corresponding to A~Z

FALSE

FWVern

Output

WORD

Module firmware version number,
corresponding to the gadget SW version Vx.y.z
There are 16 bits in total, where the high 5 bits
represent X, the middle 6 bits represent y, and
the last 5 bits represent z.

FALSE

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.

No. Variable Name | Address | Variable Descriptiun| “ariable Type | Online Value Power Fail Safeguard | NetWork Public | Enable constant
0001 sysGetCPUModuleVern1 SYSGETCPUMODULEVERN FALSE Not Public |—
nooz Var_EN BOOL TRUE FALSE Not Public |—
0003 Var_Q BOOL TRUE FALSE Mot Public |—
o004 ar_Err BYTE 0 FALSE Not Public |—
0005 Var_RTS DWORD 5 FALSE Mot Public |—
o008 Var_05 DWORD 5 FALSE Not Public |—
ooov Var_FPGA WORD 5 FALSE Not Public |_
ooos Var_HW WORD ] FALSE Not Public |—
0009 Mar_Fw WORD 5 FALSE Mot Public
sysGetCPUModuleVern1
sysGetCPUModuleVern
EN ENO
Var_EN=TRUE ggiSjliZ S \V/ar_Q=TRUE |
Err— Var_Err=0
RTSVemt+— Var RTS=5 |
OSVern— Var_0S=5 |
FPGAVern—{ Var FPGA=5 |
HWVemnt— Var HW=6 |
FWVemn— Var FW=5 |
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OO, Wk =

7.5.3

7.5.3.1

sysGetCPUModuleVern1( sysGetCPUModuleVern1
EN_ R :=Var_EN, Var_EN =

Q=>Var_Q, Var_ Q =

Err=>Var_Err, Var Err=0
RTSVern==Var_RTS, Var RTS =5
OSVern==Var_0OS, Var_ OS =5
FPGAVern=>Var_FPGA, Var FPGA =5
HWVern=>Var_HW, Var HW =6
FWVern==Var_FW); Var FW =35

sysGetModuleSN (Get Serial Number of Module)

Function

Get the module serial number.

7.5.3.2

Parameter

sysGetModuleSN

—EN_R Q
—Shot Err—
—DataOffset RetStrlen

sysGetModuleSN Functional Block

Parameter

Statement

Data Type

Description

Default
Value

Power Fail
Safeguard

EN_R

Input

BOOL

Enable
FALSE: Invalid
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

FALSE

DataOffset

Input

DWORD

Offset of area M (The module serial number is
stored at the specified offset position in string
format) (0 by default, valid value range: O-
1048575)

FALSE

Output

BOOL

Output

FALSE

FALSE
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Parameter

Statement

Data Type

Description

Default
Value

Power Fail
Safeguard

Err

Output

BYTE

Error (0 by default)

0: Correct

1: Slot number error

2: DataOffet offset configuration error
128: No module in the corresponding slot

129: The returned string exceeds the range of
area M

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

FALSE

RetStrLen

Output

BYTE

Module serial number string length (default
value: 0), up to 18-bit ASCII code supported,
with the excess part to be automatically
truncated

FALSE

7.5.3.3

Example

The following example uses the sysGetModuleSN instruction to obtain the module serial number.

Var_EN=TRUE
Var_Slot=5 |—

| Var_Dataoffset=10 |—

Slot

No. Variable Name | Address | “ariable Description “ariable Type | Online Value Power Fail Safeguard NetWork Public | Enable constant
oot sysGetModuleSN1 SYSGETMODULESN FALSE Not Public |—
000z Var_EN BOOL TRUE FALSE Mot Public |—
0003 Var_Siot BYTE 5 FALSE Not Public ,_
0004 Var_Dataoffset DWORD 10 FALSE Not Public |—
0005 Var_Q BOOL TRUE FALSE Mot Public |—
0006 Var_Err BYTE 0 FALSE Not Public ,_
0007 Var_RetSrl BYTE 101 FALSE Not Public
sysGetModuleSN1
sysGetModuleSN
EN ENO

EN_R &g Var_Q=TRUE _
Erf— Var Er=0_|

DataOffset RetStrLen—{Var_RetSri=101 |
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7.5.4

7.5.4.1

sysGetCheckTime (Get Check Time)

Function

Get the detection time.

7.5.4.2

sysGetCheckTime
—EN_R Q
—Slot Ermr
Year
Month
Day
Hour
Minute

sysGetCheckTime Functional Block

Parameter

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=20

7 RetStrLen=>Var_RetSrl); Var_RetSrl = 101

Parameter

Statement|Data Type |Description

Initial Value

Power Fail
Safeguard

EN_R

Enable
FALSE: Invalid (default value)
TRUE: Valid on rising edge

Input BOOL

FALSE

FALSE

Slot

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

Input BYTE

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

FALSE

Output BOOL Output (FALSE by default)

FALSE

FALSE

Err

Error (0 by default)

Output BYTE 0: Correct

1: Slot configuration error

FALSE
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Parameter

Statement

Data Type

Description

Initial Value

Power Fail
Safeguard

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

Year

Output

WORD

Year

FALSE

Month

Output

BYTE

Month

FALSE

Day

Output

BYTE

Day

FALSE

Hour

Output

BYTE

Hour

FALSE

Minute

Output

BYTE

Minute

S| o o o ©

FALSE

7.5.4.3

Example

The following example uses the sysGetCheckTime instruction to obtain the detection time.

NetWork Public | Enable constant

283

No. ‘fariable Name | Address | fariable Description Variable Type | Online Value Powver Fail Safeguard
0001 sysGetCheckTime1 SYSGETCHECKTIME FALSE Not Public
oooz Var_EN BOOL TRUE FALSE Not Public
0003 Var_Slot BYTE 4 FALSE Not Public
0004 Var_Q BOOL TRUE FALSE Not Public
0005 Var_Err BYTE 0 FALSE Not Public
0006 Var_Y WORD 15 FALSE Not Public
g Var_M BYTE [ FALSE Not Public
0008 Var_D BYTE 0 FALSE Not Public
0009 Var_H BYTE 0 FALSE Not Public
0010 Var_MIN BYTE 0 FALSE Not Public
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sysGetCheckTime1
sysGetCheckTime
EN ENO
Var_EN=TRUE gg/SilIZ Sl Var_Q=TRUE |
Var_Slot=4 I—Slot Err— Var_Err=0
Year— Var_Y=15 |
Month— Var_M=6 |
Day— Var_ D=0 |
Hour— Var_ H=0 |
Minute— Var_MIN=0 |
1 sysGetCheckTime1( sysGetCheckTime1
2 EN_R:=Var_EN, Var_EN =
3 Slot :=Var_Slot, Var_Slot =4
4 Q=>Var Q, Var_ Q=
5 Err=>Var_Err, Var_Err=0
6 Year=>Var_Y, Var_Y =15
7 Month=>Var_M, Var M =6
8 Day=>Var_D, Var_ D=0
9 Hour=>Var_H, Var H=0
10 Minute=>Var_MIN); Var_MIN=0
7.5.5 sysGetEthMac (Get MAC Address)
7.5.5.1 Function
Get the Mac address.
sysGetEthMac
—|EN R Q —
—Slot Err —
—EthiD MACT |—
MACZ (—
MACS —
MACY —
MACS —
MACE (—
sysGetEthMac Functional Block
7.5.5.2 Parameter
Parameter |Statement|Data Type |Description Initial Power Fail
1pt1
P P Value Safeguard
Enable
EN R Input BOOL . FALSE FALSE
- FALSE: Invalid (default value)
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Initial P Fail
Parameter|Statement|Data Type |Description it ower Tal
Value Safeguard
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,
N valid value: -1)
EthID Input BYTE 0 FALSE
by 0: First network card
1: Second network card
Q Output BOOL Output (FALSE by default) FALSE FALSE
Error (default value 0)
1: EthID configuration error
Err Output  |BYTE 128: Failed to get MAC 0 FALSE
200: The module is repeatedly defined and
called
MACI1 Output BYTE Part 1 of MAC address 0 FALSE
MAC2 Output BYTE Part 2 in MAC address 0 FALSE
MAC3 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
MAC6 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.
No. ariable Name | Address | Variable Description | Variable Tvpe | Online Value | Powver Fail Safeguard | NetWork Public | Enable constant
0001 sysGetFthMact SYSGETETHMAC FALSE Mot Public ,_
o002 Var_EN BOOL TRUE FALSE Mot Public |—
0003 Var_Slot BYTE 1 FALSE Mot Public ,_
0004 Var_Eth BYTE 0 FALSE Mot Public |—
0005 Var_0 BOOL TRUE FALSE Mot Public |—
0005 Var_Err BYTE 0 FALSE Mot Public |—
0007 Var_MAC1 BYTE ] FALSE Mot Public |—
0003 Var_MACZ BYTE 0 FALSE Mot Public |—
000% Var_MAC3 BYTE 0 FALSE Not Public |—
0010 Var_MAC4 BYTE 0 FALSE Mot Public ,_
0011 Var_MACS BYTE 0 FALSE Mot Public |—
0012 Var_MACS BYTE 0 FALSE Mot Public
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sysGetEthMac1
sysGetEthMac

EN ENO

Var EN=TRUE E=V o\ /ar_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=20
5 Q=>Var_Q, Var_Q =
6  Err=>Var_Err, Var_Err=0
7  MAC1=>Var_MAC1, Var_MAC1 =0
8 MAC2=>Var_MAC2, Var_MAC2 =10
9 MAC3=>Var_MAC3, Var_MAC3 =10
10 MAC4=>Var_MAC4, Var_MAC4 =0
11 MAC5=>Var_MACS5, Var_MAC5=10
12 MAC6=>Var_MACS6); Var_MAC6 =0
7.5.6 sysSetCpuStatusAddress (Set CPU Diagnostic Status Address)
7.5.6.1 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.

7.5.6.2

Parameter

sysSetCpuStatusAddress

sysSetCpuStatusAddress
—EN ENO—
—EN_R Q—
—DataAddr Err—

sysSetCpuStatusAddress Functional Block
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Parameter

Statement

Data Type

Description

Initial
Value

Power Fail
Safeguard

EN_R

Input

BOOL

Input (valid on rising edge)

FALSE

FALSE

Output

Q

Output (FALSE by default)
TRUE: Output successful
FALSE: No output

FALSE

FALSE

Err

Output

BYTE

Error (0 by default)

2: The incoming address is empty, or the
address is invalid (the address is not in the
data area)

FALSE

DataAddr

Input

POINTER TO
BYTE

Data area address, used to save CPU
diagnostic information

BITO: Project running status
0: Unknown

1: RUN

2: STOP

BTTI1: Toggle switch status
0: Unknown

1: RUN

2: STOP

FALSE

7.5.6.3

Example

The following example uses the sysSetCpuStatusAddress instruction to set the CPU diagnostic address.

Ho Variable Name

| Address | Variable Description |

Variable Type | Online Value | Power Fail Safeguard |

NetWork Public

Enable constant

0001 sysSetCpuStatussddresst

o002 Var_EN

0003 War_DataAddr

0004  |Var_Q

0005 Var_Err

SYSSETCPUSTATUSADDRESS FALSE Not Public

BOOL TRUE FALSE Not Public

POINTER TO BYTE 838455328 FALSE Not Public

BOOL TRUE FALSE Not Public

USINT 0 FALSE Not Public

o

sysSetCpuStatusAddress1

sysSetCpuStatusAddress
EN ENO
| Var_EN=TRUE _ggiS IS &g Var_Q=TRUE |
Var_DataAddr=838455328 |—{DataAddr Err—{Var_Err=0

WM =

sysSetCpuStatusAddress1(
EN_R :=Var_EN,
DataAddr := Var_DataAddr,
Q=>Var_Q,
Err==>Var_Err);

Var_Err=0
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7.5.7

7.5.7.1

sysCleanQDataArea (Clearing Q data of area)

Function

Clear all data in Q area.

sysCleanQDataArea Functional Block

—EnN R

sysCleanCiDatabrea

Q0 —
Err —

7.5.7.2 Parameter
P Fail
Parameter |Statement |Data Type |Description Initial Value ower Tal
Safeguard
EN R Input BOOL Enabled, valid on rising edge FALSE FALSE
Output (FALSE by default)
Q Output BOOL TRUE: Output successful FALSE FALSE
FALSE: No output
Error (0 by default)
Err Output BYTE . . 0 FALSE
1: Failed to clear data in area Q
7.5.7.3 Example
The following example uses the sysCleanQDataArea instruction to clear all data in area Q.
No. Wariable Name | Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
ooo sysCleanQDataAreal SYSCLEANQDATAAREA FALSE Not Public |—
oooz Var_EN BOOL TRUE FALSE Not Public |—
ooz Var_Q BOOL TRUE FALSE Mot Public r
o004 Var_Err USINT 0 FALSE Not Public |—
sysCleanQDataArea
sysCleanQDataArea
EN ENO
R —EN_R &g VVar_Q=TRUE |
Err—{Var _Err=0
1 sysCleanQDataAreal( sysCleanQDataAreat
2 EN R :=Var_EN, Var EN =
3 Q=>Var_Q, Var_Q =
4 Err==Var_Err); Var Err=0
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7.5.8 sysGetDataAreaAddrByld (Get Address of data area)

7.5.8.1 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
sysGetDataAreaAddrByld

—EN ENO
—jindex address—

sysGetDataAreaAddrByld Functional Block

7.5.8.2 Parameter

Parameter|Statement|Data Type Description Initial Value

User data area ID:

M (Middle Zone) ID: 0
I (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

Get start address:
address Output POINTER TO BYTE|Returns a pointer to the BYTE variable normally. |0

Parameter error returned NULL.

7.5.8.3 Example

No. Wariable Name | Address ‘ Variable Description Variable Type Online Value Power Fail Safeguard NetWeork Public | Enable constant
o001 sysGetDataAreaAddrByld1 SYSGETDATAAREAADDREYID FALSE Not Public |—
o002 Var_in BYTE 0 FALSE Hot Public |—
0003 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
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7.6

7.6.1

variables)

7.6.1.1

Function

Memory Operation Instruction

Compare data variables in two different memory areas in bytes.

DataMemCmp (Compare the values of Two different memory areas

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

Parameter

Statement

Data Type

Description

Initial
Value

Power Fail
Safeguard

pDst

Input

POINTER
TOBYTE

Valid address of data area

FALSE

pSrc

Input

POINTER
TOBYTE

Valid address of data area

FALSE

Length

Input

DWOED

In 1 byte

FALSE

DataMemCmp

Output

BYTE

0: Succeeded, with pDst data equal to pSrc
data

1: Source address error
2: Destination address error
3: Data length input 0

4: Source address + data length, access 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

FALSE

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 Qutput.

(1) Variable definition:
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No. Variable Name | Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
oom pi BYTE 100 FALSE Not Public |—
o002 pDst POINTER TO BYTE 1128554533 FALSE Not Public |—
0003 p2 BYTE 110 FALSE Not Public |—
o004 pSrc POINTER TO BYTE 1128554534 FALSE Not Public |—
0005 VAR_L DWORD 10 FALSE Not Public |—
0005 Data_Cmp BYTE T FALSE Not Public

(2) LD program implementation:

ooo

ADR
EN ENO
[p1=100 N OUT|—{pDst=1128554533 |

oooz2
ADR
EM ENO
|p2=11[] I—IN OUTH{pSrc=1128554534 |
0003
DataMemCmp
EN ENO
pDst=1128554533 |pDst DataMemCmp— Data Cmp=7 |
pSrc=1128554534 pSrc
[VAR L=10 |Length
(3) ST program implementation:
1 pDst = ADR(p1); pDst= 1128554536 p1=100
2 pSrc = ADR(pZ2); pSrc= 1128554537 pZ="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)

7.6.2.1 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
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are met, it transfers the data of a certain length starting from the source data memory address to the destination

memory address segment.

o When 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
Initial P Fail
Parameter Statement|Data Type |Description \;:lll::e S:i‘:;:‘la:(;
POINTER .
pDst Input TO BYTE Valid address of data area 0 FALSE
POINTER .
pSrc Input TO BYTE 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
DataMemCpy  |Output  |BYTE 3: Data length input 0 0 FALSE
4: Source address + data length, access out-
of-range error
5: Destination address + data length, access
out-of-range error
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:

0001 |p1

0002 |pDst

0003 |p2

ooo4 pSrc

ooos Data_cpy

No. Variable Name

0o00s VAR L

Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
BOOL TRUE FALSE Not Public |—
POINTER TO BYTE 1018421280 FALSE Not Public |—
BOOL TRUE FALSE Not Public |—
POINTER TO BYTE 1018421280 FALSE Not Public |—
DWORD 10 FALSE Not Public |—
BYTE 0 FALSE Not Public |—

(2) LD program implementation:
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ADR
EN ENO

| p1=TRUE gl OUT—pDst=1018421280 |

ADR
EN ENO

[p2=TRUE ™[I\ OUTH[pSrc=1018421280 |

DataMemCpy
EM ENO
pDst=1018421280 pDst DataMemCpy—Data cpy=0 |
pSrc=1018421280 pSrc
VAR _L=10 |HLength

(3) ST program implementation:

2

3 pDst = ADR(p1) pDst = 1018421280 [ TRUE

4 pSrc = ADR(p2) pSrc = 1018421280 [ TRUE

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

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.

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.

When the length is set too large, data may be stored in an unpredictable location, leading to data
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corruption and a risk of incorrect output.

7.6.3.2 Parameter
Parameter Statement|Data Type |Description Initial -\ Power Fail
ipti
P P Value |Safeguard
POINTER
pDst Input Valid address of data area 0 FALSE
TO BYTE
POINTER .
pSrc Input TO BYTE 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 0

DataMemMove |Output BYTE 0 FALSE

4: Source address + data length, access out-
of-range error

5: Destination address + data length, access
out-of-range error

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:

No. Variable Name Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 pi BOOL TRUE FALSE Not Public ’_
o002 pDst POINTER TO BYTE 1018421280 FALSE Not Public |—
0003 p2 BOOL TRUE FALSE Not Public |—
o004 pSrc POINTER TO BYTE 1018421280 FALSE Not Public |—
0005 DWORD 10 FALSE Not Public |—
0006 Data_move BYTE 0 FALSE Not Public |—

(2) LD program implementation:
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ADR

EN  ENO
[p1=TRUE ™\ OUT|—{pDst=1018421280 |

ADR

EN  ENO
| p2=TRUE ggll} OUTHpSrc=1018421280 |

DataMemMove
EN ENO
pDst=1018421280 —pDst DataMemMove—Data move=0 |
pSrc=1018421280 —pSrc
WMAR L=10 Length
(3) ST program implementation:

3 pDst = ADR(p1) pDst = 1018421280 Y TRUE
4 pSrc .= ADR(p2) pSre = 1018421280 YEITRUE
& Data_move = DatalMemMove(pDst, pSre, VAR_L); Data_move = 0 pDst = 1018421280 pSrc = 1018421280 VAR_L = 10

7.6.3.4 Precautions for Use

(1) The data length shall not be 0.

(2) The data length must be lesser than or equal to the size of the source data and destination data pointed to

by the pointer.

(3) 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

Initial P Fail
Parameter Statement|Data Type |Description it ower Fal
Value Safeguard
POINTER
pDst Input TO BYTE 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 Variable Description Variable Type Online Value | Power Fail Safeguard | NetWork Public Enable constant
ooo1 pl BYTE 30 FALSE Mot Public |—
oooz pDst POINTER TO BYTE 1041477664 FALSE Mot Public ’_
0003 Walue BYTE 30 FALSE Mot Public ’_
o004 Length DVVORD 1 FALSE Mot Public ’_
0005 Data_set BYTE 0 FALSE Mot Public ’_

(2) LD program implementation:
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0001
ADR
EN ENO
p1=30 I—IN OUT—pDst=1041477664 |
0002
DatalMemSet
EN ENO
lpDst=1041477664 —pDst DataMemSet—|Data_set=0

WValue=30 Value

Length=1 |—Length

(3) ST program implementation:

1 pDst := ADR(p1)
2 Data_set := DatalMemSet(pDst, Value, Length)

pDst = 1041477664 p1=30
Data_set=0 pDst = 1041477664 Value = 30 Length =1

Chapter 8 Industrial Application Library

For the PLCopen motion control function block library, please refer to the PLCopen Instruction Manual for

LX Series Programmable Controllers.

For the HMC motion control function block library, please refer to Motion Instruction Manual for LX Series

Programmable Controllers.

Chapter 9 Fieldbus Instruction

9.1 ETHERCAT Functions

9.1.1 EtherCAT BusReset (Reset EtherCAT bus)

9.1.1.1 Function

It is 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.
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9.1.1.2

Parameter

EN

EtherCAT_BusReset

ENO

EtherCAT_BusReset|—

EtherCAT_ BusReset Functional Block

Parameter

Statement

Data Type

Description

Initial
Value

Power Fail
Safeguard

Input
parameters

EN

BOOL

Rising edge trigger module reset
function

Output
parameters

ENO

BOOL

/

EtherCAT BusRest

UDINT

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 required from users)
0x800A000A: Invalid EtherCA
configuration file (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 reset timeout

FALSE

9.1.1.3

Reset EtherCAT bus.

Example

0o

Variable Name

Address |

Variable Description |

Variable Type | Online Value

Power Fail Safeguard NetWork Public |

Enable constant

UDINT 0 FALSE

EN

EtherCAT _BusReset

ENO

Not Public

EtherCAT_BusReset
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4
5 r1 .= EtherCAT BusReset(); rMn=0

9.1.2 EtherCAT _ AxisFaultReset (Reset slave axis error)

9.1.2.1 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

9.1.2.2 Parameter
Parameter | Statement Data Type |Description Initial Power Fail
ipti
P P Value Safeguard
Rising edge trigger module reset
EN BOOL
Input function
parameters
ucAxis USINT Axis number 0 FALSE
ENO / /
0: Slave station error code cleared
Output all
success
parameters EtherCAT_ UDINT . Y 0 FALSE
SlaveFaultReset 1: Failed to clear slave station error
code

The successful execution of clearing the slave error code means that the instruction is executed 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.
9.1.2.3 Example

The following example shows how to clear axis errors.
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No. I ariable Name Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public ‘ Enable constant
0001 _ USINT 16 FALSE Not Public [
000z |r1 UDINT 0 FALSE Not Public [

EtherCAT AxisFaultReset
EN ENO
[us1=16 ucAxis EtherCAT _AxisFaultReset r1=0
7 r1 := EtherCAT_AxisFaultReset(us1), ‘ ri=o us1 =16

9.1.3 EtherCAT DriveEnable (Enable Drive)

9.1.3.1 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
9.1.3.2 Parameter
q e . Power Fail
Parameter |Statement Data Type |Description Initial Value
Safeguard
EN BOOL Rising edg.e trigger module
reset function
AxisID USINT Axis number 0 FALSE
Input
Enable values
bMODE BOOL 1: Enable FALSE FALSE
0: Disabled (default)
ENO / /
Output ) 0: Set successfully
EtherCAT DriveEnable |UDINT . 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.

300



nww

9.1.3.3

Example

The following example shows how to set the servo enable switch of axis 16#10 to On status.

No. Variable Name | Address | Variable Description | Variable Type Online Value Power Fail Safeguard | NetWork Public | Enable constant
0001 us1 USINT 16 FALSE Not Public |—
0002 model BOOL TRUE FALSE Not Public ’_
0003 r UDINT 0 FALSE Not Public E_
EtherCAT _DriveEnable
EN ENO
us1=16 AxislD EtherCAT _DrniveEnable— r1=0
mode1=TRUE bMode
1 1= EtherCAT_DriveEnable(us1, model): [r1=0 us1=16 mode1 = IR8E

9.14

9.14.1

EtherCAT_GetDriveEnableState (Getting Enabled Drive State)

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
9.14.2 Parameter
Parameter|Statement Data Type |Description Initial Power Fail
ipti
P P Value Safeguard
EN BOOL Rising edg.e trigger module
Input reset function
AxisID USINT Axis number 0 FALSE
ENO / /
Output ) 0: Servo enable off
EtherCAT DriveEnableState UDINT FALSE |FALSE
- 1: Servo enable on
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® Blocking instructions, non-axis motion cache instructions.

®  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.
9.14.3 Example

For example, get the enable status of axis xxx.

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

0001 |ust USINT 1 FALSE Not Public [

0002 |1 BOOL TRUE FALSE Not Public [

EtherCAT _GetDriveEnableState
EN ENO

lus1=1 HAxisID EtherCAT GetDriveEnableStatel— RSl =0

< r1 ;= EtherCAT_GetDriveEnableState(us1); ‘r1 = S us1 =1

9.1.5 EtherCAT Read (Read Slave Parameter)

9.1.5.1 Function

Read the parameter length and parameter content of the specified parameters of the specified slave station.

EtherCAT_Read
—EN ENO—
—ulNodeld EtherCAT_Read—
—ullndex
—ulSublndex
—pucDataCnt
—pucData

EtherCAT_Read Functional Block

9.1.5.2 Parameter

Initial Power Fail

Parameter |Statement |Data Type Description
P P Value Safeguard

EN BOOL Rising edge trigger module reset function

Inout ullndesID UDINT Slave station number 0 FALSE
npu

Object index corresponding to the

ulINdex UDINT 0 FALSE

parameter
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Parameter

Statement

Data Type

Description

Initial
Value

Power Fail
Safeguard

ulSublndex

UDINT

Object sub-index corresponding to the
parameter

FALSE

pucDateCn t

POINTER TO
BYTE

Pointer to parameter length

FALSE

FALSE

pucData

POINTER TO
BYTE

Pointer to parameter content

FALSE

FALSE

Output

ENO

/

/

EtherCAT
Read

UDINT

0: Read successfully

0xC065000F: Incorrect slave station
number

0xC0650012: Incorrect object index
0xC0650013: Bus is not in communication
status

0xC0650022: Parameter reading and
writing are not allowed by slave station
0xC0650023: Email communication is not
supported by slave station

0xC0650024: COE is not supported by
slave station

0xC0650028: SDO protocol timeout
0xC065002E: Access object is not
supported

0xC065002F: Read operation is performed
on write-only object

0xC0650030: Write operation on read-only
object

0xC0650031: The object is not exist in the
object dictionary

0xC0650032: The object does not exist in
PDO

0xC0650037: Parameter data type and
length is not matching

0xC0650038: Parameter data type not
matching and length exceeded
0xC0650039: Parameter data type not
matching and length insufficient
0xC065003A: The object subindex does not
exist

0xC065003B: Parameter value exceeds the
limit

0xC065003C: Parameter value exceeds the

FALSE
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Initial Power Fail

P ter|Stat t |DataT Descripti
arameter | Statemen ata Type escription Value Safeguard

upper limit
0xC065003D: Parameter value exceeds the
lower limit

0xC065003E: Maximum value is below
parameter lower limit

0xC065003F: Other errors
0xC0650044: Unknown error
OxFFFFFFFF: Internal error

” Note: 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.
9.1.5.3 Example

The following example shows how to read the device name of station 16#100.

No. Variable Name Address | Variable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 vari BOOL TRUE FALSE Not Public |—
o002 pri POINTER TO BYTE 1018425376 FALSE Not Public |—
0003 varz BOOL TRUE FALSE Not Public |—
o004 POINTER TO BYTE 1018425376 FALSE Not Public |—
0005 Var_us DWORD 256 FALSE Not Public |—
0005 var_ui DWORD 4102 FALSE Not Public |—
o007 var_usi DWORD 0 FALSE Not Public |—
ooos r DWORD 0 FALSE Not Public |—
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3 pr2 = ADR{var2)
4 1 == EtherCAT_Read(var_us

9.1.6

9.1.6.1

var1=TRUE pglll

EN

ADR
ENO

OUTH{pri=1018425376 |

ADR
EN ENO

var2=TRUE gulll

OUT—pr2=1018425376 |

var_ui, var_usi. pri. pr2)

=0

EtherCAT _Read
EN ENO
var us=256 |—ulNodeld EtherCAT _Read r1=0
lvar ui=4102 ullndex
lvar usi=0 HulSublndex
pr1=1018425376 HpucDataCnt
pr2=1018425376 pucData
s pisere g:[; B

ar_us = 266 var_ui = 4102 var_usi =0 pr1=1018425376 pr2 = 1018425376

EtherCAT_ Write (Write Slave Parameter)

Function

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

—EN
—ulNodel
—ullndex
ulSublndex
ucDataCnt
pucData

EtherCAT_Write
ENO | —
d EtherCAT_Write —

EtherCAT_Write Functional Block

9.1.6.2 Parameter
Parameter | Statement Data Type |Description Initial LEONGR LI
ipti
o = Value Safeguard
Input EN BOOL Rising edge trigger module reset

function
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Initial P Fail
Parameter|Statement Data Type |Description fta ower Tal
Value Safeguard
ulNodeld UDINT Slave station number 0 FALSE
ject i ing to th
ulindex UDINT Object index corresponding to the 0 FALSE
parameter
Object sub-ind ding to th
ulSubIndex UDINT Ject sub-index cotfesponding to the 0 FALSE
parameter
ucDataCnt ByTe Length of the parameter to be written |FALSE FALSE
pucData POINTER |Pointer t.o the content of the parameter FALSE FALSE
TOBYTE |to be written
ENO / /
0: Written successfully
Output . : e 2-
EtherCAT Write |UDINT Others: For details, see Appendix 3: 0 FALSE
- Error Codes of EtherCAT Read/Write
Parameters
Note:

The actual length of the parameter content to be written must be strictly consistent with the value of ucDataCnt.
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.

9.1.6.3 Example

The following example shows how to set the gear ratio of slave station 16#100 (Omron as an example).
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No. Variable Name | Address | Variable Description Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
oo varl BOOL TRUE FALSE Not Public |—
oooz pri POINTER TO BYTE 1018396704 FALSE Not Public ,_
0003 var2 BOOL TRUE FALSE Not Public |—
0004 pr2 POINTER TO BYTE 1018396704 FALSE Not Public |—
0005 Var_us DWORD 256 FALSE Not Public ,_
0008 var_ui DWORD 24T FALSE Not Public |—
0007 var_usi DWORD 1 FALSE Not Public |—
oooe wvar_pri BOOL FALSE FALSE Not Public ,_
000% r DWORD 0 FALSE Not Public |—
o010 d1 BYTE 4 FALSE Not Public |—
oo wvar_us1 DWORD o FALSE Not Public ,_
0012 wvar_uil DWORD 0 FALSE Not Public |—
0013 wvar_usii DWORD 2 FALSE Not Public |—
o014 dz BYTE 4 FALSE Not Public ,_
0015 r2 DWORD 0 FALSE Not Public |—
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EN

| var1=TRUE _ggll

ADR

ENO
OUT—pr1=1018396704 |

EN

| var2=TRUE gyl

ADR

ENO
OUT—[pr2=1018396704 |

var us=256 |—
var ui=24721
var usi=1 —

[ d1=4 |~

[pri=1018396704 }—

EtherCAT _Write
EN
ulNodeld
ulindex
ulSublndex
ucDataCnt
pucData

ENO
EtherCAT_Write

r1=0

var usi1=2 M
d2=4

lpr2=1018396704 |—

EtherCAT _Write
EN
uiNodeld
ullndex
ulsublndex
ucDataCnt
pucData

ENO
EtherCAT Write

[y
i
m
®
2]
X
I
a
=

_\ 1=0
uil, var_usi1, d2, pr2) 2=0

9.1.7

9.1.7.1 Function

pri = 1018396704
pr2 = ADR(var2); prz = 1018396704
e(var_us M=

Ll TRUE

wvar2 = IiglE3

var_us = 258 var_ui = 24721 var_usi=1
var_us1=0 var_ui1=0 var_usil=2

EtherCAT Read2 (Read Slave Parameter 2)

r2=0

d1=4 pr1=1018396704
d2=4 pr2=1018396704

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

slave station. The EtherCAT Read2 instruction reads PDO process parameters faster than the EtherCAT Read (read

slave station parameters) instruction.

307



nww

EtherCAT_Read?2
EN
ulNodeld

ullndex
ulSublndex
pucDataCnt

pucData

ENO

EtherCAT_Read2

EtherCAT_ Read Functional Block

9.1.7.2 Parameter
A . Power Fail
Parameter|Statement |Data Type Description Initial Value
Safeguard
EN / Rising edge trigger module reset
function
ulNodeld |DWORD Slave station number 0 FALSE
ulINdex DWORD Object index corresponding to the 0 FALSE
parameter
Input Object sub-ind ding t
ulSubIndex |[DWORD Ject SUD-INAex COTIESPOnAne 1o FALSE
the parameter
POINTER TO
pucDateCnt Pointer to parameter length FALSE FALSE
BYTE
POINTER TO .
pucData Pointer to parameter content FALSE FALSE
BYTE
ENO / /
0: Read successfully
0xC065000F: Incorrect slave
station number
0xC0650012: Incorrect object
index
Output EtherCAT 0xC0650013: Bus is not in
~ |DWORD communication status 0 FALSE
Read2
0xC0650022: Parameter reading
and writing are not allowed by
slave station
0xC0650023: Email
communication is not supported by
slave station
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P Fail
Parameter|Statement |Data Type Description Initial Value ower Tal
Safeguard

0xC0650024: COE is not supported
by slave station

0xC0650028: SDO protocol
timeout

0xC065002E: Access object is not
supported

0xC065002F: Read operation is
performed on write-only object
0xC0650030: Write operation on
read-only object

0xC0650031: The object is not
exist in the object dictionary
0xC0650032: The object does not
exist in PDO

0xC0650037: Parameter data type
and length is not matching
0xC0650038: Parameter data type
not matching and length exceeded

0xC0650039: Parameter data type
not matching and length
insufficient

0xC065003A: The object subindex
does not exist

0xC065003B: Parameter value
exceeds the limit

0xC065003C: Parameter value
exceeds the upper limit

0xC065003D: Parameter value
exceeds the lower limit

0xC065003E: Maximum value is
below parameter lower limit

0xCO065003F: Other errors
0xC0650044: Unknown error
OxFFFFFFFF: Internal error

Note: 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.
9.1.7.3 Example

The following example shows how to read the device name of station 16#100 (Omron as an example).
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7
8
9

9.1.8

9.1.8.1

lvar_ui=4104 —ulindex

var_usi=0
pr1=1018400800

F__
F__
F__

pr2=1018400800

ulSublndex
pucDataCnt
pucData

pri -= ADR(var1)
pr2 .= ADR(var2)
1 .= EtherCAT_Read2(var_us, var_ui. var_usi. pri. pr2)

M=0

Function

pr1 = 1018400800
pr2 = 1018400800

varl = il
var2 = [/

var_us = 256

var_ui = 4104

var_usi =0

EtherCAT _ Write2 (Write Slave Parameter 2)

pr1 = 1016400800

It is to write the parameter content of the specified parameters of the specified slave station.
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No. Variable Name Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0o warl BOOL FALSE FALSE Not Public |—
oooz2 pri POINTER TO BYTE 1018400800 FALSE Not Public |—
0003 varz BOOL FALSE FALSE Not Public |—
o004 POINTER TO BYTE 1018400800 FALSE Not Public |—
0o00s var_us DWORD 256 FALSE Not Public |—
0006 var_ui DWORD 4104 FALSE Not Public |7
ooo7 wvar_usi DWORD 0 FALSE Not Public |—
ooos ri DWORD 0 FALSE Not Public ’_

ADR
EN ENO
vari=TRUE g\ OUT{pr1=1018400800 |
ADR
EN ENO
var2=TRUE g\ OUT—{pr2=1018400800 |
EtherCAT_Read2
EN ENO
var_us=256 —ulNodeld EtherCAT_Read2 r1=0

pr2 = 1018400800
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EtherCAT_Write2
—EN ENO[-
—ulNodeld EtherCAT_Write2
—ullndex

—ulSublndex

—ucDataCnt

—pucData

EtherCAT_Write2 Functional Block

9.1.8.2 Parameter
Parameter |Statement Data Type Description Initial Power Fail
ipti
P P Value Safeguard
EN BOOL Rising edge trigger module reset
function
ulNodeld UDINT Slave station number 0 FALSE
ulindex UDINT Object index corresponding to the 0 FALSE
parameter
Input Object sub-ind ding t
ulSublndex UDINT ject subrindex cortesponding to 1y FALSE
the parameter
Length of th ter to b
ucDataCnt ByTe cngth ot the paramelertobe \pALSE |FALSE
written
POINTER TO |Pointer to th tent of th
pucData otmter to The contet of the FALSE  |FALSE
BYTE parameter to be written
ENO / /
0: Written successfully
Output . . .
EtherCAT Write2 |UDINT Others: For details, see Appendix 0 FALSE
- 3: Error Codes of EtherCAT
Read/Write Parameters

Remarks:
The actual length of the parameter content to be written must be strictly consistent with the value of ucDataCnt.

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.

9.1.8.3 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. ‘ariable Name‘ Address ‘ “ariable Description ‘ariable Type Online Walue Power Fail Safeguard | NetWork Publicl
o001 warl BOOL TRUE FALSE Not Public |—
oooz varz BOOL TRUE FALSE Not Public |—
0003 pri POINTER TO BYTE 1058754592 FALSE Not Public |—
ooo4 pr2 POINTER TO BYTE 1058754592 FALSE Not Public |_
0005 var_us DWORD 16 FALSE Not Public |—
0o0s war_ui DWORD 4241 FALSE Mot Public |—
ooor war_usi DWORD 1 FALSE Not Public |—
0oos di BYTE 4 FALSE Not Public |_
0009 r DWORD 0 FALSE Not Public |—
0010 war_usi DWORD o FALSE Not Public |—
0011 war_uil DWORD 1} FALSE Not Public |—
0012 war_usil DWORD 2 FALSE Not Public |_
0013 az BYTE 2 FALSE Not Public |—
0014 r2 DWORD o FALSE Not Public |—

ADR
EN EMNO
var1=TRUE gl¥ OUTpr1=1058754552 |
ADR
EN EMNO
var2=TRUE gll¥ OUT{pr2=1058754592 |
EtherCAT _Write2
EN ENO
[var_us=16 |—ulNodeld EtherCAT_Write2—{ r1=0
ullndex
ulSublndex
di=4 | ucDataCnt
[pr1=1058754592 —pucData
EtherCAT Writed
EN ENO
[var_us1=0 }—ulNodeld EtherCAT_Write2—{ r2=0
ullndex
ulSublndex
d2=2 ucDataCnt
[pr2=1058754592 |—pucData
P ohiamen n b sreis - . o o
4 12 = EtherCAT Wiite2(var_us1, var_uil, var_usil, d2, pr2) 2=0 var_usi=0 var_uil =0 var_usi1 =2 d2=2

Enable constant
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9.1.9 EtherCAT_ GetSlaveInOutOffset (Get Slave Input and OQutput Start
Offset)

9.1.9.1 Function

By using the "Get Slave Input/Output” instruction, you can obtain the first address of the channel assigned to
I 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 I and Q, the
parameter returns the first address of areas I and Q. If the slave station only has channels to area I 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_GetSlaveInOutOffset Functional Block

9.1.9.2 Parameter
Initial P Fail
Parameter|Statement Data Type |Description it ower Tal
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
Output EtherCAT successful, the return value is 1;
ot - Dword o 0 FALSE
GetSlaveInOutOffset When the execution fails, the
return value is 0.

Note that the slave station address shall exist in the actual configuration.

9.1.9.3 Example
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The EtherCAT_GetSlaveInOutOffset instruction can be used to get the address of areas I 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 I and Q is

stored in the uilnputOffset and uiOutputOffset pins.

No. “ariable Hame | Address | ariable Description | Variable Type | Online Value | Power Fail Safeguard | NetWork Public | Enable constant
oo usi UINT 256 FALSE Not Public |—
nooz uil DWORD 0 FALSE Mot Public |—
0003 uid DWORD o FALSE Not Public |—
noo4 ri DWORD 1 FALSE Mot Public

EtherCAT_GetSlavelnOutOffset
EN ENO
us1=256 usSlaveAddress EtherCAT_GetSlavelnOutOffset r1=1
uiN=0 [uilnputOffset
uiO=0 [HuiOutputOffset
1

2 r1 .= EtherCAT _GetSlavelnOutOffset(us1, uin, uio);

9.1.10 EtherCAT_ SetAxisOperationMode (Set the Axis Mode of Operation)

9.1.10.1 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
The slave station address corresponding to this axis is
2499 o
invalid
2500 Failed to set the slave station control mode through
SDO
2501 An error occurred in communication with the slave

station

9.1.10.2 Parameter
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Power Fail

Parameter Statement Data Type Description Initial Value

Safeguard
ucAxisID Input USINT Axis number 0 FALSE
cMode Input SINT Set control mode value |0 FALSE

0: Set successfully
Return value Output UDINT i 0 FALSE
Non-0: Setting error

9.1.10.3 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 0x60FF, to change the servo rotation speed in real time.

EtherCAT Slave Station Configuration ] Process Parameter } 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 %live 0 Error code
2 E1003_IN_2 UINT 2 I 5687 Statusword
3 E1003_IN_3 DINT 4 %ID3 1841185970 | Position actual value
4 E1003_IN_4 INT 2 Y12 -5 Torgue actual value
5 E1003_IN_S SINT 1 %iB14 9 Modes of operation display
(-] E1003_IN_8 DINT 4 %ID16 0 Foliowing error actual value
T E1003_IN_7 UINT 2 V20 0 Touch probe status
8 E1003_IN_8 DINT 4 %ID24 0 Touch probe pos1 pos value
9 E1003_IN_5 DINT 4 %elD28 0 Touch probe pos2 pos value
10 E1003_IN_10 DINT 4 %ID32 -54000 Velocity actual value
" E1003_0OUT_11 UINT 2 %0awW32 15 Controlword
12 E1003_0UT_12 DINT 4 %0036 1840429949 Target position
[ 13 E1003_OUT_13 DINT 4 %0040 10000
14 E1003_0UT_14 INT 2 T0wWas 0 Target torque
15 E1003_OUT_15 SINT 1 %0B45 9 Modes of operation
16 E1003_0OUT_16 UINT 2 TeOVWeE 0 Touch probe function
17 E1003_OUT_17 UDINT 4 %0052 104857600 | Max profile velocity

Variable definition:

No. Variable Name | Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 ENOD BOOL FALSE FALSE Not Public |—
o002 slaveAxisiD USINT 2 FALSE Not Public |—
0003 mode SINT 9 FALSE Not Public ,_
o004 setmodesta UDINT 0 FALSE Not Public |—
0005 ctriword UINT 15 FALSE Not Public |—
0005 setctrwordsta UDINT 0 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
11 EN ENO

slaveaxis|D=2 | —AxisID EtherCAT_SetAxisOperationMode—|setmodesta=0 |
mode=9 —OpMoede

EtherCAT_SetAxisCtrWord
1k EN ENO

slaveaxis|D=2 |—AxisID EtherCAT_SetAxisCtr\Word
ctrlword=15 —Ctr\Word

MOVE
EN ENO
VelValue=10000 |—IN OUTHE1004_CH_13=10000 |

ST program implementation:

1 IF ENO THEN END =

2 Var_out "= EtherCAT_SetAxisOperationMode(Var_ID, Var_mode) Var_out=0 Var |ID =2 Var_mode = 9
3 ENO:=FALSE; END =

4 END_IF

5

6 IF EN1 THEN ENT = [RUE

7 Var_out1 = EtherCAT_SetAxisCirWWord(Var_ID, Var_CW) Var_outt =0 Var_ID =2 Var_CW = 15
8 E1004_CH_13:=Var_in E1004_CH_13 = 10000 Var_in = 10000

9 END_IF

9.1.11 EtherCAT _SetAxisCtrWord (Set the Axis Control Word)

9.1.11.1 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
The slave station address
2503 . ) L .
corresponding to this axis is invalid
Failed to set the slave station control
2504
word through sdo
2505 An error occurred in communication

with the slave station

9.1.11.2 Parameter
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Initial P Fail
Parameter Statement Data Type Description fta ower Fal
Value Safeguard
ucAxisID Input USINT Axis number 0 FALSE
cMode Input USINT Set control word value 0 FALSE
0: Set successfully
Return value  |Output UDINT . 0 FALSE
Non-0: Setting error
9.1.11.3 Example

See the example in EtherCAT SetAxisOperationMode (Set the Axis Mode of Operation).

9.1.12

area)

9.1.12.1 Function

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

EN
ulNodeld
ulindex

EtherCAT_GetSlaveODOffset

ENOR-
EtherCAT_GetSlaveODOffset

9.1.12.2 Parameter

EtherCAT_GetSlaveODOffset Functional Block

EtherCAT_ GetSlaveODOffset (Get Slave Station OD Offset of 1Q

Parameter

Statement

Data Type

Description

Initial
Value

Power
Fail

ulNodeld

Input

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

Slave
station
number

FALSE

ullndex

Input

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

Parameter
index value

FALSE

EtherCAT_ GetSlaveODOffset

Output

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

Get the IQ
area offset
of the slave

FALSE
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. Power
. .. |Initial .
Parameter Statement| Data Type Description Val Fail
alue
Safeguard
SINT, TIME, TOD, UDINT, |station
UINT, USINT, WORD object
dictionary
9.1.12.3 Example
Mo Variable Name | Address ‘ariable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 | Var_uin DWORD 1 FALSE Not Public [
0002 | Var_uil D'WORD 10 FALSE Mot Public [
0003  |out DWORD 0 FALSE Not Public [
EtherCAT_GetSlaveODOffset
EN ENO
ar uin=1 ulNodeld EtherCAT _GetSlaveODOffset out=0
Var_uil=10 Fullndex
10
11 out = EtherCAT_GetSlaveODOffset(Var_uin, Var_uil) out =0 Var_uin =1 Var_uil = 10

9.1.13 EtherCAT_GetSlaveLinkInfo (Get Slave link info)

9.1.13.1 Function

Get the slave station port link information.

EtherCAT_GetSlavelLinkinfo
1EN ENO}
-usSlaveAddress EtherCAT_GetSlaveLinkInfot
4usPortOConnectTo
JusPort1ConnectTo
JusPort2ConnectTo
JusPort3ConnectTo
EtherCAT_GetSlaveLinkInfo Functional Block
9.1.13.2 Parameter
Parameter Statement|Data Type Description Initial | Power Fail
1ptL
P P Value |Safeguard
BOOL, BYTE, DATE, DINT, DT,
Sl tati
usSlaveAddress Input DWORD, INT, LREAL, REAL, ave station 0 FALSE
POINTER, STRING, SINT, TIME, |address
TOD, UDINT, UINT (default),
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Parameter Statement|Data Type Description Initial )\ Power Fail
Value |Safeguard
USINT, WORD
Slave station
BOOL, BYTE, DATE, DINT, DT, |connection port 0:
DWORD, INT, LREAL, REAL, 0 = master;
usPortOConnectTo  |Input POINTER, STRING, SINT, TIME, |1 to n =slave fixed |0 FALSE
TOD, UDINT, UINT (default), station address;
USINT, WORD 0XFFFF = not
connected
Slave station
BOOL, BYTE, DATE, DINT, DT, |connection port 1:
DWORD, INT, LREAL, REAL, |0 =master;
usPortlConnectTo |Input POINTER, STRING, SINT, TIME, |1 to n = slave fixed |0 FALSE
TOD, UDINT, UINT (default), station address;
USINT, WORD 0XFFFF = not
connected
Slave station
BOOL, BYTE, DATE, DINT, DT, |connection port 2:
DWORD, INT, LREAL, REAL, |0 =master;
usPort2ConnectTo  |Input POINTER, STRING, SINT, TIME, |1 to n =slave fixed |0 FALSE
TOD, UDINT, UINT (default), station address;
USINT, WORD 0xFFFF = not
connected
Slave station
BOOL, BYTE, DATE, DINT, DT, |connection port 3:
DWORD, INT, LREAL, REAL, 0 = master;
usPort3ConnectTo  |Input POINTER, STRING, SINT, TIME, |1 to n =slave fixed |0 FALSE
TOD, UDINT, UINT (default), station address;
USINT, WORD 0XFFFF = not
connected
BOOL, BYTE, DATE, DINT, DT,
EtherCAT DWORD (default), INT, LREAL, |Get the slave
GetS laveL;nkIn fo Output REAL, POINTER, STRING, SINT, |station port Link |0 FALSE
TIME, TOD, UDINT, UINT, information
USINT, WORD
9.1.13.3 Example
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Mo. ‘Wariable Name Address ‘Wariable Description Variable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
oo Var_Add UINT 1} FALSE Not Public |—
o002 _ UINT 1 FALSE Not Public |—
0003 p2 UINT 2 FALSE Not Public |—
o004 p3 UINT 3 FALSE Not Public |—
0005 pé UINT 4 FALSE Not Public |—
0006 outl DWORD [t} FALSE Not Public |—
EtherCAT _GetSlavelinkinfo
EN ENO
ar Add=0 usSlaveAddress EtherCAT _GetSlaveLinkinfor—out1=0

usPortOConnectTo
usPort1Connectlo
usPort2ConnectTo
usPort3ConnectTo

o

12
13 out1 = EtherCAT_GeiSlaveLinkinfo(Var_Add, p1, p2, p3, p4)

out1=0 Var_Add =0 p1=1 p2=2 p3=3 pd=4

9.1.14 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.
9.1.14.1 EtherCAT_CaptureConfig (Touch Probe Configuration)

9.1.14.1.1 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 IO input

corresponding to the driver's touch probe function, or triggered by the Z-phase 0 pulse of the encoder.

EtherCAT_CaptureConfig
—EN ENO—
—AxisID EtherCAT_CaptureConfig|—
—Mode

EtherCAT_CaptureConfig Functional Block

J) Note: 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.
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9.1.14.1.2 Parameter
Parameter |Statement Data Type |Description Initial \Power Fail
Value |Safeguard
EN BOOL lf{ulrsllr:i zdge trigger module reset
AxisID USINT Axis number 0 FALSE
In capture mode, the servo mode
Input parameters are configured in the
Mode UINT | e st rlaed ot o | [FALSE
the probe function of the servo
drive used, index: 0x60B&)
ENO / /
Configure high-speed location
Output capture
EtherCAT CaptureConfig  |UDINT 0: Configured successfully 0 FALSE
Others: error code
g;z::lt; Bit Parameter Description
0 0: Close capture channel 1
1: Open capture channel 1
| 0: Single trigger
1: Multiple triggers
5 0: Input signal trigger of channel 1 (touch probel input)
1: Z phase 0 pulse trigger
Touch 3 Reserved
probel
4 0: Close rising edge capture
1: Open rising edge capture
i 0: Close falling edge capture
1: Open falling edge capture
6 Reserved
7 Reserved
0: Close capture channel 2
s 1: Open capture channel 2
Touch 9 0: Single trigger
probe2 1: Multiple triggers
10 0: Input signal trigger of channel 2 (touch probe2 input)
1: Z phase 0 pulse trigger
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11 Reserved

1 0: Close rising edge capture
1: Open rising edge capture

13 0: Close falling edge capture
1: Open falling edge capture

14 Reserved

15 Reserved

9.1.14.1.3 Instruction type

Non-axis motion cache instruction.
9.1.14.14 Example

When the touch probel pin of the servo driver corresponding to axis 0 inputs a rising edge, the position value

of the axis is captured.

No Wariable Name ‘ Address Variable Description Variable Type | Inline Value| Power Fail Safeguard | NetWork Pub\icl Enable constant
00 AxislD Trapping axis USINT 0 FALSE Mot Public |—
0002 CaptureMode Capture mode UINT F FALSE Mot Public |—
0003 CaptureFinishStatus State on capture completion WORD 3 FALSE Not Public |—
o004 Err Error code UDINT 0 FALSE HNot Public |—
0005 CaptureChannel Capture channel 1: where ascending edge captured; 2: where descending edge captured | USINT 1 FALSE Mot Public r
0008 CapturePosID Location captured USINT 1 FALSE Mot Public |—
0007 CapturePos Capture position LREAL ] FALSE Mot Public |—

0001
EtherCAT_CaptureConfig
EN ENO
AxisID=0 —AxisID EtherCAT_CaptureConfig
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
CaEtureChanneI=1 Channel
CapturePos|D=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 caplure 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_CaptureGeiStatus(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 = FtherCAT_CaptureGetMpos(AxisID, CaptureChannel CapturePosID):(*Get the location captured®)
11 EXIT,(*Exit loop after getting capture location®)
12 END_IF
13 END_WHILE
14 END_IF

9.1.14.2 EtherCAT_CaptureGetStatus (Get Touch Probe Status)
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9.1.14.2.1

Function

Return the status of the high-speed capture function of the specified slave station.

9.1.14.2.2

—EN
—AXxisID
—{Channel
—PosID

EtherCAT_CaptureGetMpos

ENO —

EtherCAT_CaptureGetMpos —

EtherCAT_CaptureGetStatus Functional Block

Parameter

Parameter

Statement

Data Type

Initial Power Fail

Description
Value

Safeguard

Input

EN

BOOL

Rising edge trigger module
reset function

AxisID

USINT

Axis number 2 FALSE

Output

ENO

/

EtherCAT CaptureGetStatus

UINT

High-speed capture
function status (Return 0 if |0
instruction call fails)

FALSE

Capture
Channel

Bit

Parameter Description

Touch
probel

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

N | N | B W

For testing

Touch
probe2

0: Capture channel 2 closed
1: Capture channel 2 opened

0: Rising edge capture of capture channel 2 not
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completed
1: Rising edge capture of capture channel 2 completed
0: Falling edge capture of capture channel 2 is not
10 completed
1: Falling edge capture of capture channel 2
completed
11 Reserved
12 Reserved
13 Reserved
14 For testing
15 For testing

9.1.14.2.3

Instruction type

Non-axis motion cache instruction.

9.1.14.2.4

See EtherCAT CaptureConfig.

Example

9.1.14.3

9.1.14.3.1

EtherCAT_CaptureGetMpos (Get Touch Probe Result)

Function

Return Mpos obtained from the high-speed capture channel of the specified slave station

EtherCAT_CaptureGetMpos
—EN ENO —
—AXisID EtherCAT_CaptureGetMpos —
—Channel
—PosID
EtherCAT_CaptureGetMpos Functional Block
9.1.14.3.2 Parameter
Parameter | Statement Data Type |Description Initial Power Fail
ipti
P P Value Safeguard
EN BOOL Rlslng edge trigger module reset
function
AxisID USINT Axis number 1 FALSE
Input Channel number:
Channel USINT 1: Channel 1 (touch probel 1) 1 FALSE
2: Channel 2 (touch probel 2)
PosID USINT Location ID to be captured 1 FALSE
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Initial Power Fail
Parameter|Statement Data Type |Description

Value Safeguard

1: Rising edge

2: Falling edge (some drives do
not support falling edge capture,
such as Panasonic A5B)

ENO / /
Captured Mpos value (0 is
Output EtherCAT CaptureG
M e —~apturebe LREAL returned when it fails to call the 0 FALSE
pos instruction)

9.1.14.3.3 Instruction type

Non-axis motion cache instruction.
9.1.14.34 Example

See EtherCAT CaptureConfig.

9.1.14.3.4 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.

9.2 EtherNetlp Functions

9.2.1 EIP_SCANNER _GET IDENTITY (Get save identity information)

9.2.1.1 Function

Get the slave station identity information.

EIP_ SCANNER_GET_IDENTITY
-EN ENO-
-IN Doner
~IPaddr1 Busy—
-IPaddr2 Error—
-IPaddr3 ErrorlDr-
-IPaddr4 ReadEipldentityData—

EIP_SCANNER_GET_IDENTITY Functional Block

9.2.1.2 Parameter
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Initial P Fail
Parameter Statement |Data Type Description fta ower Tal
Value Safeguard
High level enable
IN Input BOOL FALSE FALSE
by (default: FALSE)
[Paddrl Input BYTE First bit of IP address 0 FALSE
[Paddr2 Input BYTE Bit 2 of IP address 0 FALSE
[Paddr3 Input BYTE Bit 3 of IP address 0 FALSE
[Paddr4 Input BYTE Bit 4 of IP address 0 FALSE
Data acquisition
Done Output BOOL FALSE FALSE
succeeded
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
ErrorID Output WORD 0 FALSE
2: Data address error
3: Data retrieval failure
4: Data setting failure
ReadEipldenti
t ‘;‘ t P output ~ |EIP_IDENTITY DATA  |Read EIP identity data FALSE
yData
9.2.1.3 Example
No. \ariable Name | Address \ariable Description “ariable Type Online Value Power Fail Safeguard NetWork Public | Enable constant
0001 EIP_SCANNER_GET_IDENTITY'1 EIP_SCANNER_GET_IDENTTY FALSE Not Public |—
o002z Var_IN BOOL TRUE FALSE Not Public |—
0003 Var_Done BOOL TRUE FALSE Not Public |—
ooo4 Var_Busy BOOL FALSE FALSE Not Public |—
0005 Var_Err BOOL FALSE FALSE Not Public |—
oo0s Var_ErriD WORD o FALSE Not Public |—
00T Var_Out EIP_IDENTITY_DATA FALSE Not Public
EIP_SCANNER_GET _IDENTITY1
EIP_SCANNER_GET_IDENTITY
EN ENO
Var_IN=TRUE gll{| Done— | EIl L=
192 IPaddr1 Busy—Var_ Busy=FALSE
168 lIPaddr2 Error—\ar Err=FALSE |
—IPaddr3 ErrorD—\Var_ErD=0
25[] IPaddrd ReadEipldentityDataF—\Var Out
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1 EIP_SCANNER_GET_IDENTITY1( EIP_SCANNER_GET_IDENTITY1
2 IN = Var_IN, Var_IN =
3 IPaddr1 .= 192,
4 IPaddr2 = 168,
4] IPaddr3 := 0,
6 IPaddrd := 250,
T Done==Var_Done, Var_Done =
8 Busy=>Var_Busy, Var_Busy =
9 Error=>Var_Err, Var_Err =
10 ErrorlD=>Var_ErriD, Var ErrlD =0
11 ReadEipldentityData==Var_QOut); WVar_Out

9.2.2 EIP_SCANNER GET ASSEMBLY (Get slave assembly information)

9.2.2.1 Function

Get the slave station assembly information.

EIP_SCANNER _GET_ASSEMBLY
—EN ENO—
—IN Done—
—lIPaddr1 Busy—
—(Paddr2 Error—
—IPaddr3 ErrorlD—
—IPaddr4 ReceiveDatalen—
—Assemblylnstance
—ReadDataAddr
—ReadDatalLen

EIP_SCANNER_GET_ASSEMBLY Functional Block

9.2.2.2 Parameter
Parameter Statement|Data Type Description Initial Power Fail
ipti
P P Value Safeguard
High level enable (default:
IN Input  |BOOL igh level enable (defau FALSE  |FALSE
FALSE)
[Paddrl Input BYTE First bit of IP address 0 FALSE
[Paddr2 Input BYTE Bit 2 of IP address 0 FALSE
[Paddr3 Input BYTE Bit 3 of IP address 0 FALSE
[Paddr4 Input BYTE Bit 4 of IP address 0 FALSE
Assemblylnstance Input DWORD Instance number 0 FALSE
POINTER TO
ReadDataAddr Input BYTE Obtain data storage address 0 FALSE
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L. Initial Power Fail
Parameter Statement|Data Type Description
Value Safeguard

ReadDatalen 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
ErrorID Output WORD 0 FALSE

2: Data address error

3: Data retrieval failure

4: Data setting failure
ReceiveDatalen Output WORD Data receiving length 0 FALSE
9.2.2.3 Example

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

ooo1 EIP_SCANNER_GET_ASSEMBLY1 EIP_SCANNER_GET_ASSEMBLY FALSE Not Public ,_
o002 Var_IN BOOL TRUE FALSE Not Public ,_
0003 Var_A DWORD 10 FALSE Not Public |—
ooo4 Var_Addr POINTER TO BYTE 1020227616 FALSE Not Public ,_
0005 Var_Len WORD 50 FALSE Not Public ,_
0006 Var_Done BOOL TRUE FALSE Not Public |—
ooo7 Var_Busy BOOL FALSE FALSE Not Public ,_
0o00s Var_Err BOOL FALSE FALSE Not Public ,_
0008 Var_Erril WORD 0 FALSE Not Public |—
o0o10 Var_Out WORD 40 FALSE Not Public ,_

EIP_SCANNER_GET_ASSEMBLY1

EN

Var_IN=TRUE IN

EIP_SCANNER_GET_ASSEMBLY

192 IPaddr1
168 |IPaddr2
0 —lPaddr3
250 |—IPaddr4
Var_A=10 |—AssemblyInstance
Var Addr=1020227616 |ReadDataAddr
Var_Len=50 |—ReadDatalen

ENO

Blel Ity Var_Done=TRUE

Busy—\Var_Busy=FALSE

Error—\Var_Err=FALSE |

ErrorlID—Nar_ErrlD=0
ReceiveDataLen—{Var Out=40
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EIP_SCANNER_GET_ASSEMBLY1(
IMN = Var_IN,

IPaddr1 = 192,

IPaddr2 = 168,

IPaddr3 =0,

IPaddrd .= 250,
Assemblylnstance = Var_A,
ReadDataAddr ;= Var_Addr,
ReadDatalen ;= Var_Len,
Done==Var_Done,
Busy==Var_Busy,
Error==Var_Err,
ErroriD=>Var_ErriD,
ReceiveDataLen=>Var Out);

D00 =~ 0N £ L3R —

— ek ok ok =k
Ll M = O

Var_IN =

Var A=10

Var_Addr = 1020227616
Var Len =50

Var_Done =
Var_Busy =
Var _Err =

Var ErrlD =0
Var Qut = 40

EIP_SCANNER_GET_ASSEMBLY1

9.2.3 EIP_SCANNER SET_ ASSEMBLY (Set slave assembly information)

9.2.3.1 Function

Set the slave station assembly information.

—EN
—iIN
—{Paddr1
—Paddr2
—iPaddr3
—ilPaddr4

—Assemblylnstance

—DataAddr
—DatalLen

EIP_SCANNER_SET_ASSEMBLY

ENO—
Done—
Busy—
Error—
ErrorID—

EIP_SCANNER_SET_ASSEMBLY Functional Block

9.2.3.2 Parameter
Initial Power Fail

P t Stat t|Data T D ipti

arameter atement|Data Type escription Value Safeguard

High level enable (default:
IN Input BOOL FALSE FALSE
by FALSE)

[Paddrl Input BYTE First bit of IP address 0 FALSE
[Paddr2 Input BYTE Bit 2 of IP address 0 FALSE
[Paddr3 Input BYTE Bit 3 of IP address 0 FALSE
[Paddr4 Input BYTE Bit 4 of IP address 0 FALSE
Assemblylnstance Input DWORD Instance number 0 FALSE
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Initial P Fail
Parameter Statement|Data Type Description fta ower Tal
Value Safeguard
POINTER TO
DataAddr Input Data storage address 0 FALSE
BYTE
Datalen 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
ErrorID Output WORD 0 FALSE
2: Data address error
3: Data retrieval failure
4: Data setting failure

9.2.3.3 Example

No. Variable Name Address Variable Description ariable Type |Jnline ‘u’alue| Power Fail Safeguard | NetWork Public| Enable constant
0001 EIP_SCANNER_SET_ASSEMBLY 1 EIP_SCANNER_SET_ASSEMBLY FALSE Not Public ,_
nooz War_IN BOOL TRUE FALSE Mot Public ,_
0003 War_A DWORD 10 FALSE Not Public ,_
0004 War_sAddr POINTER TO BYTE 10202440... FALSE Mot Public |—
0005 Var_Len WORD 40 FALSE Not Public ,_
0006 ar_Done BOOL TRUE FALSE Not Public ,_
oooy Var_Busy BOOL FALSE FALSE Mot Public ,_
o008 Var_Err BOOL FALSE FALSE Not Public ,_
ooos Var_ErriD WORD 0 FALSE Mot Public |—

EIP_SCANNER_SET_ASSEMBLY1
EIP_SCANNER_SET_ASSEMBLY

EN ENO

\Var_IN=TRUE gl Bl /ar_ Done=TRUE

192 }—IPaddr1 Busy—MNar_Busy=FALSE
168 |IPaddr2 Error—\Var_Err=FALSE |
0 [IPaddr3 ErrorlD—Var_ErrID=0

250 |IPaddr4
Var A=10 |Assemblylnstance

Var Addr=1020244000 |—DataAddr
|Var Len=40 }—{Datalen
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9.3.1

9.3.1.1

EIP_SCANNER_SET_ASSEMBLY1(
IM = Var_IN,

IPaddr1 ;= 192,
IPaddr?2 := 168,
IPaddr3 =0,

IPaddrd -= 250,

Assemblylnstance = Var_A,
DataAddr = Var_Addr,
Datalen := Var_Len,
Done=>Var_Done,
Busy==Var_Busy,
Error=>Var_Err,
ErrorlD=>Var_ErriD);

DeviceNet Functions

DeviceNet_Atrribute_WriteRead
Atrribute)

Version

B AutoThink Software Version: V3.2.3 and above.

B Firmware Version

EIP_SCANNER_SET_ASSEMBLY1

Var_IN =

Var A=10

Var_Addr = 1020244000
Var_Len =40

Var_Done =
Var_Busy =
Var_Err =

Var ErrlD =0

(Write Read DeviceNet Slave

Controller Type Firmware Version

LX-CU430 LX-CU430-A02 and above.

LX-CU500 LX-CU500-B02 and above.

LX-CU501 LX-CU501-A02 and above.

LX-CU510 LX-CU510-A01 and above.

LX-CU511 LX-CU511-A01 and above.
9.3.1.2 Function

Use the DeviceNet_Attribute WriteRead function block to set and read the attribute values of DeviceNet slave

stations.

DeviceMet_Atrribute_WriteRead
—EMN_R Done—
—EtherCATHaodelD Busy—
—DrSalveMacld Errar—
—SeniceCode ErrorlDi—
—ClassID AckSizeOfDatal—
—InstiD
—AttributelD
—TimeOut
—SeniceSizeOfData
—pucData
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9.3.1.3 Parameter

Parameter

Statement

Data Type

Description

Initial
Value

Power Fail
Safeguard

EN R

Input

BOOL

Enable

FALSE

FALSE

EtherCATNodelID

Input

UDINT

The EtherCAT slave address for the
DeviceNet master

FALSE

DNSalveMacID

Input

BYTE

Device Netslave MAC ID (0-63)

FALSE

ServiceCode

Input

BOOL

Service Code:

0: Set a single attribute value (0x10)
1: Read a single attribute value
(0x0E)

FALSE

ClassID

Input

WORD

Class ID (the DeviceNet slave class
ID to be set or read)

FALSE

InstID

Input

WORD

Instance ID (the DeviceNet slave
instance ID to be set or read)

FALSE

AttributeID

Input

BYTE

Attribute (0-255)

FALSE

TimeOut

Input

WORD

Timeout for reading or setting
attributes: The timeout period for
waiting for a response after sending
data. It is recommended to set this to
500ms (for service data lengths less
than 4).

FALSE

ServiceSizeOfData

Input

BYTE

Service data length (0-230)

FALSE

pucData

Input

POINTER
TO BYTE

When setting an attribute value: The
attribute value to be set.

When reading an attribute value: The
attribute value that has been read (if
the same data buffer is used for both
setting and reading, the values in the
buffer should be cleared before
reading).

FALSE

Done

Output

BOOL

Set the flag after receiving a correct
response from the DeviceNet slave.

FALSE

FALSE

Busy

Output

BOOL

Enter the Busy state if no response is
received within the timeout period.

FALSE

FALSE

Error

Output

BOOL

Setting/Getting the attribute value
failed.

FALSE

FALSE

ErrorID

Output

WORD

Error Codes:

0: Setting/Reading attribute value
succeeded.

1: Invalid DeviceNet slave MAC ID
setting.

2: Invalid service data length setting.
3: EtherCAT read/write parameter
failed.

4: Failed to copy the attribute data for
reading.

5: Explicit message sending failed
although the set/read attribute
function block did not time out.

6: The connection between the master
and the slave is in an abnormal state
(not in IO communication mode).

7: Explicit message timed out

FALSE
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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

9.3.14 Example

1.Variable Definition
No. Variable Name Address Variable Description Variable Type | Initial Value Powver Fail Safeguard | NetWork Public | Enable constant

0001 ucData ARRAYTD..254] OF BYTE j FALSE j Mot Public j |—
o002 pucData POINTER TO BYTE j 0 FALSE j Mot Public j |—
0003 DeviceNet_adrribute_WriteRead1 DEVICENET_ATRRIBUTE_WRITEREAD ﬂ FALSE j Not Public j ,_
o004 ucEN_R BOOL j FALSE j FALSE j Not Public j |—
0005 uchodelD UDINT j 0 FALSE j Mot Public j |—
0006 ucDNSalveMacld BYTE j 0 FALSE j Mot Public j |—
0007 bServiceCode BOOL j FALSE ﬂ FALSE ﬂ Not Public j r
ooos usClassiD WORD j 0 FALSE j Not Public j |—
0009 usinstil WORD j 0 FALSE j Mot Public j |—
0010 ucAttributell BYTE ﬂ 0 FALSE j Not Public j ,_
o011 usTimeOut WORD j o FALSE ﬂ Not Public j r
o012 ucWriteSize BYTE j 0 FALSE d Mot Public j |—
0013 bDone BOOL j FALSE j FALSE j Mot Public j |—
0014 bBusy BOOL ﬂ FALSE ﬂ FALSE j Not Public j ,_
0015 bError1 BOOL j FALSE j FALSE j Not Public j |—
0018 usErrorid WORD j 0 FALSE d Mot Public j |—
0017 ucReadSize BYTE j 0 FALSE j Mot Public j |—

2.LD Configuration Example

ooo

ucData I—IN DUT—|DUCDEITEI

oooz
DeviceMet_Atrribute_WriteRead1

UCEN R DeviceNet_Atrribute_WriteRead bDone
| | EN_R Done { —
EtherCATModelD Busy—] bBusy
ucDMSalveMacld F—OMSalveMacld Errar— bError
SeniceCode ErrorlD—usErrorld
[usClassID}—ClassID AckSizeOfDatar—ucReadSize
[usInstiD}InstiD
[ucAttributelD | AttributelD
TimeOut
SeniceSizeOfData

pucDatal—pucData

3.ST Configuration Example

pucData := ADR(ucData);
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DeviceNet Atrribute WriteRead1(

EN R :=ucEN R,
EtherCATNodelD := ucNodelD,
DNSalveMacld := ucDNSalveMacld,
ServiceCode := bServiceCode,
ClassID := usClassID,

InstID := usInstID,

AttributeID := ucAttributelD,
TimeOut := usTimeOut,
ServiceSizeOfData := ucWriteSize,
pucData := pucData,
Done=>bDone,

Busy=>bBusy,

Error=>bErrorl,
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

(1) Double-click the ucData index column to set the attribute values of the DeviceNet slave device.

No. I Variable Name Address Variable Description Variable Type Initial Value Power Fail Safeguard NetWork Public Enable constant
oot ARRAYT0..254] OF BYTE Not Public
000z pucData POINTER TO BYTE j 0 FALSE LI Not Public LI l_
1 L =
B! Main.ucData
No. Variable Mame | Address | ariable Description Variable Type | Initial Value | Power Fail Safeguard | NetWork Public  Enable constant
E 0001 ucData[0] BYTE 51 FALSE Not Pubiic =
| 0002 |ucData[1] BYTE &8 FALSE Not Public I~
| 0003 ucData[2] BYTE o FALSE Not Public l_
m 0004  |ucData[3] BYTE 0 FALSE Not Pubiic =

(2) Enable EN R after downloading the monitoring program. The figure below shows that the attribute
values have been set successfully.
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Hollvsvs
0001
ADR
EN ENO
ucData I—IN OUT—|pucData:3124?9832
0002

DeviceMet Atrribute_WriteRead1

DeviceMet_Atrribute_WriteRead
EN_R Don EiE

[uiNodelD=1003 —EtherCATNadelD Busy—{pBusy=FALSE
DNSalveMacld Error—{bEror1=FALSE
pSernviceCode=FALSE |—SemniceCode ErrorlD— usErrorld=0

usClasslD=51 |—ClassID AckSizeOfData— ucReadSize=0

usinstiD=1__ —InstiD
uchAttributelD=5 | —AttributelD
usTimeout=500 —TimeOut
ucWriteSize=2 [—SeniceSizeOfData
pucData=312479532 I—pucData

B Reading Attribute Values of a DeviceNet Slave Device
(1) Set the value of ucWriteSize to 0, set bServiceCode to TRUE, and clear the data in ucData.

No. Variable Name Address Variable Description Variable Type Online Value Power Fail Safeguard NetWork Public Enable constant
oot ARRAYT0..254] OF BYTE ALS Not Public
000z pucData POINTER TO BYTE 1543901216 FALSE Not Public I_
0003 DeviceNet_aAtrribute_\WriteRead1 DEVICENET_ATRRIBUTE_WRITEREAD FALSE Mot Public I_
EI B! Main.ucData
E No. “ariable Name Address Variable Description Variable Type Online Value Power Fail Safequard NetWork Public | Enable constant
0001 ucData[0] BYTE 0 FALSE Mot Public =
(%% 0002 | ucData[1] BYTE 0 FALSE Not Public Im
™Y 0003 ucData[2] BYTE o FALSE Not Public I_
F 0004 | ucData[3] BYTE 0 FALSE Mot Public =

(2) Re-enable EN_R to successfully read the attribute values, as shown in the figure below.

0001

ucData I—IN DUT—|pucData:3124‘a’QB32

0002
DeviceMet_Atrribute_WriteRead1

DeviceMet_Atrribute_\WriteRead
!i! EM_| Don Eig

uibodelD=1003 EtherCATModelD Busy—{bBusy=FALSE
ucDNSlaveMacld=14 DMSalveMacld Error—BbErmor1=FALSE

i 2 SernviceCode ErrorlDf— usErrorld=0
[usClassiD=51 }ClassID AckSizeOfDatal—| ucReadSize=2
usinstiD=1_ —InstiD
ucAttributelD=5 [—AttributelD
usTimeout=500 —TimeOut
[ ucWriteSize=0 _|SeniceSize0mata
pucData=312479832 I—pucData

(3) SetucReadSize to 2, and the data in ucData contains the read attribute values.
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Address

No. ariable Name
o

o002 pucData

o003 Dhevi Atrribute WriteRead1

“ariable Description

POINTER TO BYTE

DEVICFNFT ATRRIBUTE WRITERFAD

ariable Type Online Value

ARRAYTD..254] OF BYTE

1543901216

FALSE

FAl SF

Power Fail Safeguard

NetWork Public | Enable constani

Not Public [

Not Public: [l

0004 Il B Main.ucData

0005 u No. “ariable Name Address Variable Description Variable Type Online Value Power Fail Safeguard

0006 |u 0001  |ucData[o] BYTE 51 FALSE Not Public

0007  |b| 0002  |ucData[1] BYTE [ FALSE Not Public

nnng W 0003 ucData[2] BYTE o FALSE Mot Public
| Main: &7y 0004 ucData[3] BYTE o FALSE Mot Public

9.3.2

9.3.2.1 Version

B AutoThink Software Version: V3.2.3 and above.

B Firmware Version

o

r
r
r

MetWork Public | Enable constant

DeviceNet DiagInfo Read (Read DeviceNet Slave Diag Info)

Controller Type Firmware Version

LX-CU430 LX-CU430-A02 and above.

LX-CU500 LX-CU500-B02 and above.

LX-CU501 LX-CU501-A02 and above.

LX-CUS510 LX-CU510-A01 and above.

LX-CUS511 LX-CUS511-A01 and above.
9.3.2.2 Function

Use the DeviceNet DiagInfo Read function block to read the polling time, number of packets sent, number of

packets received, and number of packets lost from the DeviceNet slave device.

DeviceMet_Diaginfo_Read
—EN EMO—
—EtherCATModelD ret—
—DMZalveMaclD Macstate|—
PresentPollTime—
MinimumPollTime—
MaximumPaollTimef—
PollRequestCounter—
PollRecvCounter—
PaollLossCounter—
9.3.2.3 Parameter
.. Initial | Power Fail
Parameter Statement | Data Type | Description Value | Safeguard
EtherCATNodelD Input UDINT LX-CMO006 EtherCAT address 0 FALSE
DNSlaveMacID Input BYTE DeviceNet slave MacID 0 FALSE
Return Values:
ret Output UDINT 0: Read successful 0 FALSE
1: Slave MaclD is greater than 63
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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 i\I/Inas);lmum Polling Time of Slave 0 FALSE
PollRequestCounter | Output UDINT Number of Slave Polling Requests 0 FALSE
PolIRecvCounter Output UDINT Number of Slave Polling Responses | 0 FALSE
PollLossCounter Output UDINT Number of Slave Polling Packet 0 FALSE
Losses
9.3.24 Example
1.Variable Definition
No. Variable Name | Address Variable Description Variable Type | Initial Value | Power Fail Safeguard | NetWork Public | Enable constant

0001 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 0 FALSE j Not Public j |—

o004 macid BYTE j o FALSE j Not Public j |—

0005 ret UDINT j 0 FALSE j Not Public j |—

ooos MacState BYTE j o FALSE j Not Public j |—

ooo7 PresentPollTime UINT j 0 FALSE j Not Public j r

o008 MinimumPolTime UINT j o FALSE j Not Public j |—

0009 MaximumPolTime UINT j 0 FALSE j Not Public j |—

o010 PolRequestCounter UDINT j o FALSE j Not Public j |—

o011 PolRecvCounter UDINT ﬂ o FALSE j Not Public j |—

ooz FollLossCounter UDINT j 0 FALSE j Not Public j |—

2.LD Configuration Example

0001 ] ]
DeviceNet_Diaglnfo_Read1
start DeviceNet_Diaglinfo_Read
| I EN ENO
nodeid |—{EtherCATNodelD reft— ret

macid I—DNSah.feMach MacState[—Mac State
PresentPollTime—PresentPollTime

MinimumPollTime—{MinimumPollTime]
MaximumPollTime—MaximumPollTime]
PollRequestCounter—PollRequestCounter|

PollIRecvCounter—PollRecvCounter
PollLossCounter— PollLossCounter

3. ST Configuration Example

DeviceNet DiagInfo Read1(
EtherCATNodelD := nodeid,
DNSalveMacID := macid,
ret=>ret,
MacState=>MacState,

PresentPollTime=>PresentPollTime,

337



yww

MinimumPollTime=>MinimumPollTime,
MaximumPollTime=>MaximumPollTime,
PollRequestCounter=>PollRequestCounter,
PollRecvCounter=>PolIRecvCounter,
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 DiagInfo Read is as follows.

0005
DeviceMet_Diaginfo_Read1

DeviceMet_Diaginfo_Read

I EMN EMNO
nodeid=1005 [—EtherCATNodelD ret— ret=0
macid=0 |—DMN3alveMacld MacState— MacState=0

PresentPollTime—{ PresentPollTime=99 |
MinimumPaollTime— MinimumPollTime=99 |
MaximumPollTime —{MaximumPollTime=100 |

FPollRequestCounter—ReqguestCounter=16796 |

PaollRecvCounter—RecvCounter=16796 |

PollLossCounter— LossCounter=0 |

9.4 PROFINET Functions

9.4.1 PN_Get_Channel Diag (Read PROFINET Slave Channel Diag Info)

94.1.1 Version

B AutoThink Software Version: V3.2.3 and above.

B Firmware Version

Controller Type Firmware Version

LX-CU430 LX-CU430-A02 and above.

LX-CU500 LX-CU500-B02 and above.

LX-CUS501 LX-CUS501-A02 and above.

LX-CU510 LX-CUS510-A01 and above.

LX-CUS511 LX-CUS511-A01 and above.
9.4.1.2 Function

Read the PROFINET slave channel diagnostic values.
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94.1.3 Parameter

Pr_Get_Channel_Diag

—{EM EMO—
—EM_R Done—
—EtherCATMaodelD DiagType—
—{DevicelD SlotMumi—
—TimeQut Subslotumi—

ChannelMum—

ChanelErrorTypep—
ExChannelErrarType—
Error—

ErrarlD—

PN_Get_Channel Diag Functional Block

Parameter Statement

Data Type

Description

Initial
Value

Power Fail
Safeguard

EN R Input

BOOL

Rising edge enable

FALSE

FALSE

EtherCATNodelID Input

UDINT

EtherCAT slave address where the
LX-CM022 module is located

FALSE

DevicelD Input

WORD

PN slave device number

FALSE

TimeOut Input

WORD

Timeout for waiting for a response
(unit: ms), recommended to set to
100ms

FALSE

Done Output

BOOL

FALSE: The channel is either fault-
free or faulty, but the channel
diagnosis acquisition has failed
TRUE: Channel diagnostic
acquisition succeeded

FALSE

FALSE

DiagType Output

WORD

Diagnostic type

0: No fault has occurred in the slave
channel

1: Channel diagnosis

2: Extended channel diagnosis

FALSE

SlotNum Output

WORD

Slot number of the faulty PROFINET
slave device

FALSE

SubSlotNum Output

WORD

Sub-slot number of the faulty
PROFINET slave device

FALSE

ChannelNum Output

WORD

Channel number of the faulty
PROFINET slave device

FALSE

ChannelErrorType Output

WORD

Channel error type

FALSE

ExChannelErrorTyp

o Output

WORD

Channel extended error type

FALSE

Error Output

BOOL

FALSE: Channel diagnostic
acquisition succeeded

TRUE: The channel is either fault-
free or faulty, but the channel
diagnosis acquisition has failed

FALSE

FALSE

ErrorID Output

BYTE

Error code

0: No error

1: The PROFINET slave channel
diagnosis was successfully read
2: EtherCAT write failed

FALSE
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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
94.14 Example
1.Variable Definition
No. “ariable Name ‘ Address “ariable Description “ariable Type | Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 PN_Get_Channel_Diag1 PN_GET_CHAMNNEL_DIAG ﬂ FALSE ﬂ Mot Public ﬂ [
0002 War_EN BOOL j FALSE j FALSE ﬂ Mot Public j l_
0003 ar_ECAT_ModelD UDINT ﬂ ] FALSE ﬂ Not Public ﬂ l_
o004 war_DevicelD WORD j 0 FALSE j Mot Public j |—
0005 “ar_TimeOut WORD j 0 FALSE ﬂ Mot Public j |—
0006 “ar_Done BOOL j FALSE j FALSE ﬂ Mot Public j |—
0007  |War D Type WORD ﬂ 0 FALSE ﬂ Mot Public ﬂ I
ooog War_S_Mum WORD j 0 FALSE ﬂ Mot Public j l_
000% ar_Sub_Num WORD ﬂ ] FALSE ﬂ Not Public ﬂ l_
0010 “ar_C_MNum WORD j 0 FALSE j Mot Public j |—
0011 “ar_ChanneErrorType WORD j 0 FALSE ﬂ Mot Public j |—
o2z “ar_ExChanneErrorType WORD j 0 FALSE ﬂ Mot Public j |—
0013 “ar_Error BOOL j FALSE j FALSE ﬂ Mot Public j l_
0014 “ar_ErroriD BYTE j 0 FALSE ﬂ Mot Public j l_
2.LD Configuration Example
0001
Pr_Get_Channel_Diag1
Pr_Get_Channel_Diag
EM EMO
EM_R Donef—{var_Done
War_ECAT_ModelD —EtherCATMaodelD DiagType—{Var_D_Type
‘-Iar_Dewiu:eIDI—Deuiu:elD SlotMump—Vvar_S_MNum
War_TimeQut—TimeCOut Subslothumb—Var_Sub_MNum
ChannelMump—Var_C_MNum

ChanelErrorType
ExChannelErrorType

ar_ChannelErrorType

1-Iar_ExChanneIErrmrTyrple|

Error—\ar_Error
ErrorlD—Var_ErrorlD

3. ST Configuration Example

PN_Get _Channel Diagl(

EN R :=Var EN,

EtherCATNodelD := Var ECAT NodelD,

DevicelD := Var_DevicelD,

TimeOut := Var_TimeOut,
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Done=>Var Done,

DiagType=>Var D Type,
SlotNum=>Var S Num,
SubslotNum=>Var_Sub_Num,
ChannelNum=>Var C_Num,
ChanelErrorType=>Var_ChannelErrorType,
ExChannelErrorType=>Var ExChannelErrorType,
Error=>Var_Error,

ErrorID=>Var_ErrorID);

4. Use the LD program to read the PROFINET slave channel diagnostic errors. As shown in the figure below,
when reading the channel diagnostic information of the PROFINET slave, an EtherCAT read failure error

occurred.
0001
Pr_Get Channel_Diag1
PrM_Get_Channel_Diag
EM EMO
| Var_EN=TRUE SV Donef—[Var_Done=FALSE
War_ECAT_ModelD=15 I—EtherCATNodeID DiagType— Var_D_Type=0
[ Var_DevicelD=1 | DevicelD Slothuml—{ Var_S_Num=1
War_TimeQut=100 TimeOut SubslotMumi—{ Var_Sub_Num=2 |

ChannelMumi—{ Var_C_Mum=6 |
ChanelErrorType— Var_ChannelErrorType=0 |

ExChannelErrorType— Var_ExChannelErrorType=0
=il Var Error=TRLUE
ErrorID—| Var_ErrorlD=3

9.4.2 PN_Get_Warning Diag (Read PROFINET Slave Warning Diag Info)

94.2.1 Version

B AutoThink Software Version: V3.2.3 and above.

B Firmware Version

Controller Type Firmware Version

LX-CU430 LX-CU430-A02 and above.
LX-CU500 LX-CU500-B02 and above.
LX-CU501 LX-CUS501-A02 and above.
LX-CUS510 LX-CUS510-A01 and above.
LX-CUS5I11 LX-CUS511-A01 and above.

9.4.2.2 Function

Read the PROFINET slave warning diagnostic values.
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Pr_Get_Warning_Diag
—{EM EMNO—
—EMN_R Done—
—TimeOut Error—
—{EtherCATMNodelD ErrorlD—
—DeviceMum
—pucData

PN_Get_Warning Diag Functional Block

9.4.2.3 Parameter
Parameter Statement | Data Type | Description g:;::g IS,::.Z;Z::(;]
EN R Input BOOL Rising edge enable FALSE | FALSE
Timeout for waiting for a response
TimeOut Input WORD (unit: ms), recommended to set to 0 FALSE
100ms
EtherCATNodeID | Input UDINT 5£eé%gslgv()ed3‘f§f:s;¥?;e the 1 FALSE
DeviceNum Input WORD Number of configured PN slaves 0 FALSE
pucData Input POINTER Warning diagnostic data 0 FALSE
TOBYTE
FALSE: Warning diagnostic
Done Output | BOOL ;‘E&gt@rﬁiﬁ diagnostic FALSE | FALSE
acquisition succeeded
FALSE: Warning diagnostic
Error Output BOOL %“ﬁl{‘}‘;t@‘;ﬁ;@efaﬁms G FALSE | FALSE
acquisition failed
Error code
0: No error
1: DeviceNum is greater than 25
ErrorID Output BYTE 2: EtherCAT write failed 0 FALSE
3: EtherCAT read failed
4: Data copy failed
6: Timeout
9.4.2.4 Example
1.Variable Definition
No. ariable Name | Address Variable Description ariable Type | Initial Value | Power Fail Safeguard | NetWork Public | Enable constant
0001 | PN_Get_Warning_Diag? PN_GET_WARNING_DIAG =l FALSE ] ot Pulc =l [
0002 War_EN BOOL j FALSE j FALSE j Mot Public j I_
0003 ar_TimeOut WORD j 0 FALSE j Mot Public j I_
0004 Var_ECAT_NodelD UDINT j 0 FALSE j Mot Public j I_
0005 Var_DeviceNum WORD j 0 FALSE j Mot Public j I_
0005 pucData POINTER TO BOOL j 0 FALSE j Mot Public j I_
0007 Var_Done BOOL j FALSE j FALSE j Mot Public j I_
0003 “ar_Error BOOL j FALSE j FALSE j Mot Public j
0009 “ar_ErroriD BYTE j 0 FALSE j Mot Public j I_
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2.LD Configuration Example

0001
PH_Get Warning_Diag1
Pr_Get_Warning_Diag

EM EMO
EN_R Doner—Var_Done
1uf:ar_TimeEJut|—Tirr1elCJ|_|t Error—{Var_Errar
|‘-Iar_ECAT_NndeID I—EtherCATNndelD ErroriD—Var_ErrorlD

ar_DeviceMum DeviceMum

|pucData|—pucData

3. ST Configuration Example
PN_Get Warning_Diagl(
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);

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.

0001
PH_Get_Warning_Diag1
PM_Get_Warning_Diag
EN EMNC
|Var_EN=TRUE Sl all ey Var_Done=TRUE |
Var_TimeQut=100 —{TimeOut Errar
@EC.&T_NUHEID:‘IE I—EtherCATNndelD ErranD—| Var_ErrorlD=6
[ Var_DeviceNum=1 |DeviceMum
[pucData=2147438624 |—pucData

9.4.3 PN_Get_Mismatch_Diag (Read PROFINET Slave Mismatch Diag
Info)

9.4.3.1 Version

B AutoThink Software Version: V3.2.3 and above.
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B Firmware Version

Controller Type Firmware Version

LX-CU430 LX-CU430-A02 and above.
LX-CU500 LX-CU500-B02 and above.
LX-CU501 LX-CU501-A02 and above.
LX-CUS510 LX-CU510-A01 and above.
LX-CUS511 LX-CU511-A01 and above.

9.4.3.2 Function

Read the PROFINET slave slot mismatch diagnostic values.

PH_Get_Mismatch_Diag
—EM EMNO—
—EM_R Done—
—{EtherCATModelD BlockCnt—
—{DevicelD Errar—
—(TimeOut ErrorlDi—
—{pucData

PN_Get Mismatch_Diag Functional Block

9.4.3.3 Parameter
A Initial Power Fail

Parameter Statement | Data Type | Description Value Skt

EN R Input BOOL Rising edge enable FALSE | FALSE
EtherCAT slave address where the

EtherCATNodelD Input UDINT LX-CMO022 module is located 0 FALSE

DevicelD Input WORD PN slave device number 0 FALSE
Timeout for waiting for a response

TimeOut Input WORD (unit: ms), recommended to set to 0 FALSE
100ms

pucData Input l;gnggl;?; 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 | FALSE | FALSE
slave, or a slot mismatch fault exists
but the fault diagnosis acquisition has
failed

Error code
ErrorID Output BYTE 0: No slot mismatch fault in the slave | 0 FALSE
1: The read device does not match
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2.LD Configuration Example

Parameter Statement | Data Type | Description Initial Power Fail
Value Safeguard
the diagnostic returned device
number
2: EtherCAT write failed
3: EtherCAT read failed
4: Data copy failed
5: The slave has not undergone
module mismatch diagnostics
6: Timeout
7: BlockCnt exceeds 128 or
BlockCnt is 0
8: DevicelD is not within the range
of 1~2047
9.4.3.4 Example
1.Variable Definition
No. Variable Name | Address Variable Description Variable Type | Initial Value | Power Fail Safeguard | MetWork Public | Enable constant

0001 PN_Get_Mismatch_Diag1 PN_GET_MISMATCH_DIAG j FALSE j Not Public ﬂ |—

o002 Var_EN BOOL j FALSE j FALSE j Not Public j |—

0003 Var_ECAT_NodelD UDINT j o FALSE j Not Public ﬂ r

o004 Var_DevicelD WORD j o FALSE j Not Public ﬂ |—

0005 Var_TimeOut WORD j o FALSE j Not Public ﬂ |—

0008 pucData POINTER TO BYTE j o FALSE j Not Public ﬂ |—

ooa7 Var_Done BOOL ﬂ FALSE j FALSE j Not Public ﬂ |—

(i BlockCnt WORD j o FALSE j Not Public ﬂ |—

0009 ar_Error BOOL j FALSE j FALSE j Not Public ﬂ |—

o010 Var_ErroriD BYTE j o FALSE j Not Public ﬂ

noo1

Pr_Get_Mismatch_Diag1

Var_EM

Var_ECAT_ModelD |—

War_DevicelD
War_TimeOut

pucDataI—

Pr_Get_Mismatch_Diag

EM
EM_R

EtherCATModelD

DevicelD
TimeOut
puchata

EMO

Done—{Yar_Daone

BlockCnt—BlockCnt

Error—{Var_Error
ErranD—‘-Iar_ErranD|

3. ST Configuration Example
PN_Get Mismatch Diagl(

EN R :=Var EN,

EtherCATNodeID := Var ECAT NodelD,

DevicelD := Var DevicelD,

TimeOut := Var_TimeOut,
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pucData := pucData,
Done=>Var_Done,
BlockCnt=>BlockCnt,
Error=>Var_Error,
ErrorID=>Var_ErrorID);

3. 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 128, and the
ErrorID is 7.

oooA
Pr_Get_Mismatch_Diag1

Pr_Get_Mismatch_Diag
EM EMO
[Var_EN=TRUE RRIZNIS SIS var_Done=TRUE |
War_ECAT_ModelD=15 I—EtherCATNndelD BlockCnt——BlockCnt=200
War_DevicelD=1 I—DeuiceID Error—Var_Error=FALSE
War_TimeQut=100 |—TimeOut ErrarlD—{Var_ErrorlD=7
[pucData=2147455008 |—pucData
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Chapter 10 Appendix

10.1 EtherCAT error codes

EtherCAT diagnostic error codes:

Error code Error message description

3227844613 The software configuration topology is inconsistent with the physical connection of the
slave station

3234660404 Check if the specified slave is consistent with the project configuration

3234660419 Check if the network cable of the substation is connected correctly, such as connecting
the network cable that should be connected to IN to OUT

3224060482 The ENI configuration file of the master station exceeds the maximum capacity

3227779073 Slave initialization command is unresponsive

3489595392 The hot .link. idenjfiﬁer.of the slave sta.tion is set incorrectly, with the lower 16 bits being
the hot link identifier in the slave station EEPROM

3489660922 The protocol is in auto-start mode, but the scan failed

3489660923 No link on the network interface.

3489660924 The hot link identifier for the slave station in the ENI file is 0

3489660925 Duplicate hot link identifiers in ENI files

3489660926 The number of hot link groups from the ENI file exceeds 64
The watchdog is triggered from the slave station, and the controller diagnosis is 13,

3489660927 LT . .
indicating insufficient cycle during the download process

Controller Read/Write Parameter Error Codes:

Controller Model | Error code Error message description
3227844644 | The slave does not support COE
3227844650 | Invalid data size
3227844653 SDO exceeds access space
3227844655 | Perform read operations on the write object
3227844656 | Write to read-only objects
3227844663 The data type and length of the parameters do not match
LX-CU430/LX- . - .
CU510/LX- 3227844666 | Object sub index does not exist
CU511 3227844671 Other errors
3234791434 | COE SOD information initialization error
3234791427 | COE has no mailbox messages available
3234824215 The maximum data of COE mailbox is less than the minimum data
3234824194 | COE protocol timeout
3234660384 When the s!ave lo_ses connectio_n and EtherCAT—Read/EthprCAT—Write
reads or writes, this error code is returned when the slave is offline
3227844623 Invalid slave number
LX-CU500/LX- 3227844626 | Invalid object index
CUs501 3227844627 | Bus not in communication state
3227844643 Slave does not support mailbox communication
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3227844644 Slave does not support COE

3227844648 SDO protocol timeout

3227844654 | Access to object not supported

3227844655 | Read operation on write-only object
3227844656 | Write operation on read-only object
3227844657 | Object does not exist in object dictionary
3227844658 | Object does not exist in PDO

3227844663 | Parameter data type or length mismatch
3227844664 | Parameter data type mismatch, length too large
3227844665 | Parameter data type mismatch, length too short
3227844666 Subindex of object does not exist

3227844667 | Parameter value out of range

3227844668 | Parameter value exceeds upper limit
3227844669 | Parameter value below Iwer limit

3227844670 | Maximum value lower than parameter lower limit
3227844671 Other error

3227844676 | Unknown error

4294967295 | Internal error

EtherCAT slave ALStatusCode error codes:

Error code Error message description

3235184641 unknown error

3235184642 insufficient memory

3235184643 Slave station startup error

3235184657 Invalid slave state transition request
3235184658 Unknown state transition request
3235184659 Bootstrap mode is not supported
3235184660 Wireless firmware

3235184661 Invalid email configuration in BOOT mode
3235184662 Invalid email configuration in PREOP mode
3235184663 Invalid synchronization management configuration
3235184664 Invalid input

3235184665 Invalid output

3235184666 Synchronization error

3235184667 Synchronization Manager Watchdog Trigger
3235184668 Invalid synchronization manager type
3235184669 Invalid output configuration

3235184670 Invalid input configuration

3235184671 Invalid watchdog configuration
3235184672 The slave station requires a cold start
3235184673 The slave station requires INIT
3235184674 The slave station requires PREOP
3235184675 The slave station requires SAFEOP
3235184676 Invalid input mapping

3235184677 Invalid output mapping

3235184678 Inconsistent configuration

3235184679 Not supporting FreeRun

3235184680 SyncMode is not supported

3235184681 FreeRun mode requires 3 Buffer modes
3235184683 Invalid output and input

3235184685 SYNC loss error
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3235184688 Invalid DC synchronization configuration

3235184689 Invalid DC Latch configuration

3235184690 PLL error

3235184691 DC synchronous 1/O error

3235184692 DC synchronization timeout error

3235184693 Invalid DC synchronization cycle time

3235184694 DC SYNC 0 cycle time does not meet application layer requirements
3235184695 DC SYNC 1 cycle time does not meet application layer requirements
3235184705 AOQE protocol specific error

3235184706 EOE protocol specific error

3235184707 COE protocol specific error

3235184708 FOE protocol specific error

3235184709 SOE protocol specific error

3235184719 VOE protocol specific error

3235184720 PDI does not have EEPROM access permission

3235184721 EEPROM error

3235184736 Restart occurred at the slave station

3235184737 Device identifier value update

3235184752 The detected module (0xF030) list is inconsistent with the configured module (0xF050)
3235184768 The voltage or temperature of the equipment is too low

3235184769 The voltage or temperature of the equipment is too high

EtherCAT FOE communication error codes:

Error code Error message description
3489497088 Undefined

3489497089 (Not found

3489497090 Access denied

3489497091 Disk full

3489497092 Illegal

3489497093 Packet number error

3489497094 Already exists

3489497095 No user

3489497096 Boot only

3489497097 Do not boot

3489497098 No permission

3489497099 Program error

3489498677 Mailbox header information error
3489498678 Received mailbox data length is too short
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