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Chapter 1 About This Document

PLC system of Hollysys is divided into the three platforms, including MC, LK and LE. It provides the prolific
instructions for three platforms via AutoThink. Library content and uploading instructions are different via
choosing different target platform. Detail contents refer to 2.1 Definition and Classification of Instructions.

There is no English version manual for HMC motion instruction library, 10 operation instructions library and
instruction library associated with the controller.

1.1

What’s New

Update following instructions:

sysGetEthMac (Get MAC Address)

\Version|Description Date
December
V1.0 |New 30.2016
V1.1 |Update LE platform instructions April 18. 2017
V1.2  ]Add MKC platform instructions July 15. 2017
File operation instructions are modified as follows: b b
V1.3  [L.File path “/media/flash/” is modified to “flash/” 3§C§$7er
2.File path “/media/sd/” is modified to “sd/” '
V1.4  |Update Chapter 3.4.1 April 20. 2018
V1.5 |Add description about the input variable domain in Chapter 3.1.1 Arithmetical Operation July 30. 2018
Add instructions GetLE5406ModuleSlaveDiagIinfo(Get LE5406 Slave Module Diagnose March 10
V1.6 |Information), GetLK250ModuleSlaveDiaginfo(Get LK250 Slave Module Diagnose Information), 2019 '
ControlLK620(Control and Read LK620 Module Information)
V1.7  |Add instructions MOVE_BLOCK_EXT, DataMemCopy,DataMemSet ngczeg_?L%er
sysGetEthMac (Get MAC Address) adds input parameters "solt " .
V138 Add sysGetCPUModuleVernExt (Get Extended Version of CPU) April 16. 2020
Add instructionsGetLK631SOEAlarm(Read LK631 FRAM Alarm Info Module September
V1.9 |Information),sysGetCPUSOEDiagInfo(Get RTS SOE Diagnose 5o p2020
Information),sysClearSOE(Clear RTS SOE Information) )
V2.0 ]Add instruction Control[HSC(Control and Read LK620 Module Information) szcze(r)r;%er
V1.0 |Update Considerations for Use of Instruction System gﬂofgih 15.
. . December
V1.1 |Add instruction about LK238 24, 2021
Add instruction:
LK238_ModbusMaster(LK238 Modbus Master Configure Read and Write)
V12 sysReadSOE(Read RTS SOE Information) December.
) Update following instructions: 2023
ModbusTcpSlaveConfig(Modbus TCP Slave Config)
sysGetCPUDiagInfo (Get Diagnosis of CPU)
Add instruction:
COM_FRAME_BREAK_TIME(COM PORT user-define)
V1.3 |sysGetHTCP_CycleTime(Get Hollitcp Master Cycle Time) March.2024
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\Version|Description Date

LK238_ModbusMaster(LK238 Modbus Master Configure Read and Write)
sysReadSOE(Read RTS SOE Information)

TCP_SEND(Send data via tcp protocol)

TCP_RECV(Recv data via tcp protocol)

TCP_CONNECT(Establish a TCP communication connection)
ETH_DISCONNECT(Close the Ethernet communication connection)

Add instruction:

MKC3167_IS_ENABLE_CHANNEL
V1.4 MKC3167_NORMAL_READ January. 2025
MKC3167_GET_ERR_CHNL_ID
MKC3167_READ_FAULT_DATA

1.2 Purpose

This manual will help users to grasp the algorithm instructions and the using of instructions in various
language environments.

1.3 Intended audience
The manual is applicable to following personnel:

B Project personnel responsible for implementing system project.

B Technologists responsible for system maintenance.

1.4 Important information

The following marks are used in this manual for identifying appropriate information:

Il 5 Danger: This symbol indicates a dangerous situation that could cause death or injury if not avoided.
k' Electric shock: This symbol indicates a dangerous situation of electric shock if not avoided.

| Warning: This symbol indicates a dangerous situation that could cause property or environment

damage if not avoided.

| | bNotes: This symbol indicates useful tips or recommendations for efficient operation.

SEE ALSOThis symbol indicates information for reference.
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1.5 Related documentation

HollySys Programmable Logic Control System Instruction Manual
AutoThink V3.1 User Manual_Project Configuration

@ LK220 Series Programmable Logic Controller System Manual
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Chapter 2 Overview of Instruction System

The large-scale PLC system of HollySys provides users with abundant instructions, which can be called
by the programming software AutoThink .Easy and convenient to use.

This manual will describe instructions of the MC, LK and LE in detail.

2.1 Definition and Classification of Instructions

The command and the combination of multiple commands that enables CPU to complete some operation
or perform some function is referred to as the instruction in PLC, and the instruction set is referred to as
the instruction system. The instruction system is a bridge for the hardware and software of PLC and the
basis of the PLC program design.

AutoThink provides abundant instructions, which are divided into the conversion instruction, comparison
instruction, type conversion instruction, logic operation instruction and analog application according to
different functions. In order to facilitate the understanding and memory, we divide such types into six
categories, including standard instruction, basic application instruction, system instruction, industry
application library, field bus library (only MC1002E and MC1002R support), product extension library.
product extension instruction. Three platforms all include the standard instruction, basic application
instruction, system instruction, corresponding library files in industry application library and product
extension library are upload according to the different target platform.

There are two implementation modes of the PLC instructions in the programming software, namely, the
function and the function block. Both the function and the function block are the program organization unit
of AutoThink and the pre-compiled program to perform some function. The function block can output one
or more results, and each function block instance is provided with one relevant identifier (namely, the
instance name). The function does not require an identifier and provides one output result only (namely,
the return value of function). For the specific concept of the function and the function block, refer to POU
types . The following Table indicates the function implementation method. Of which, FUN indicates the
instruction is implemented by the function, and FB indicates the instruction is implemented by the function
block.

@

e The instructions implemented by the function need not to declare anything during the use.

e The instructions implemented by the function block shall declare the instance name during the use.

Use range of instructions library in MC, LK and LE library manger are different, the follows instructions are
supported by different platform, as shown in Table.
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Instruction List

Instruction Type Instruction Instruction Description MC|LK|LE|Note
ADD(FUN) Add AN
SUB(FUN) Subtract v IV Y
MUL(FUN) Multiply M NAN
DIV(FUN) Divide M NAN
MOD(FUN) Modulus v IV Y
SIZEOF(FUN) Variable Size v IV Y
ABS(FUN) Absolute Value v IV Y
SQRT(FUN) Square Root v IV Y
) ) LOG(FUN) Common Logarithm v IV Y
g:?rrgggr? LN(FUN) Natural Logarithm v IV Y
EXP(FUN) Exponent v IV Y
SIN(FUN) Sine AN
COS(FUN) Cosine v IV Y
TAN(FUN) Tangent v IV Y
ASIN(FUN) Arc Sine v IV Y
ACOS(FUN) Arc Cosine v IV Y
ATAN(FUN) Arc Tangent v IV Y
EXPT(FUN) Power v IV Y
MOVE(FUN) Assignment v IV Y
AND(FUN) And v oYY
Logical OR(FUN) Or v IV Y
Standard |OpPeration XOR(FUN) Exclusive or NN,
Instruction NOT(FUN) Not v [V Y
GT(FUN) Greater Than v v v
LT(FUN) Less Than 7 vy
Comparison  [GE(FUN) Greater or Equal v VY
Operation LE(FUN) Less or Equal N NN,
EQ(FUN) Equal 7 vy
NE(FUN) Not Equal v IV Y
SEL(FUN) One Out of Two v VY
MAX(FUN) Maximum v vy
gf)'eercetﬁon MIN(FUN) Minimum v Vv
MUX(FUN) One Out of Multiply v IV Y
LIMIT(FUN) Limit v VY
SHL(FUN) Shift Left NN
: . |SHR(FUN) Shift Right v vy

Shift Operation - -

ROL(FUN) Ring Shift Left v IV Y
ROR(FUN) Ring Shift Right v VY
BOOL_TO_<TYPE> BOOL Type Conversion v IV Y
BYTE_TO_<TYPE> BYTE Type Conversion v IV Y
Data Type DATE_TO_<TYPE> DATE Type Conversion v IV Y
Conversion DINT_TO_<TYPE> DINT Type Conversion v VY
DT_TO_<TYPE> DT Type Conversion v VY
DWORD_TO_<TYPE> DWORD Type Conversion v VY
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Instruction Type Instruction Instruction Description MCILK|LE[Note
INT_TO_<TYPE> INT Type Conversion "
LINT_TO_<TYPE> LINT Type Conversion
LREAL_TO_<TYPE> LREAL Type Conversion N
LWORD_TO_<TYPE> LWORD Type Conversion
REAL_TO_<TYPE> REAL Type Conversion N
SINT_TO_<TYPE> SINT Type Conversion A
STRING_TO_<TYPE> STRING Type Conversion A
TIME_TO_<TYPE> TIME Type Conversion A
TOD_TO_<TYPE> TOD Type Conversion N
UDINT_TO_<TYPE> UDINT Type Conversion A
UINT_TO_<TYPE> UINT Type Conversion A

ULINT_TO_<TYPE>

ULINT Type Conversion

J
J
J
J
J
J
J
J
J
J
J
J
USINT_TO_<TYPE> USINT Type Conversion v OV |V
WORD_TO_<TYPE> WORD Type Conversion v IV Y
TRUNC TRUNC N NAN
Pointer ADR(FUN) Get Address v VY
Operation VAL(FUN) Get Value NN,
Left(FUN) Get string from left N,
Right(FUN) Get string from right N,
Concat(FUN) Connect two strings v oY
Character Delete(FUN) Delete string NN,
String Insert(FUN) Insert string v oY
Operation Mid(FUN) Get string from middle J v
Replace(FUN) Replace string N,
Find(FUN) Find string v oY
Len(FUN) String length v oY
Trigger F_TRIG(FB) Falling Edge Detection Trigger v IV Y
Functions R_TRIG(FB) Rising Edge Detection Trigger v IV Y
Bistable RS(FB) Reset Priority Bistable v IV Y
Functions SR(FB) Set Priority Bistable v VY
CTD(FB) Decrement Counter v VY
ICZ:L(J)rL:Qtti?)rns CTU(FB) Increment Counter v VY
CTUD(FB) Increment/Decrement Counter v VY
TP(FB) Normal Timer NE VAN
Timer TON(FB) On Delay Timer v IV Y
Functions TOF(FB) Off Delay Timer v VY
TONR(FB) Retentive On Delay Timer v IV Y
::ELJCr:]EScI):r% SFCActionControlBlock(FB) gggtrol instruction of associated action in J vl
BCD BCD_TO_INT(FUN) BCD Code to Integer v OV |V
Conversion
_ Functions INT_TO_BCD(FUN) Integer to BCD Code v VY
2‘:};?%1“0” UNPACK(FB) Bit Split MK
Instruction |Bit_Byte EXTRACT(FUN) Bit Extraction NAR VA Y
Functions PACK(FUN) Bit Merger N NN,
PUTBIT(FUN) Bit Assignment v IV Y
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Instruction Type Instruction Instruction Description MCILK|LE[Note
DERIVATIVE(FB) Derivative Function v oIV Y
) INTEGRAL(FB) Integral Function v oIV Y

';”f;gﬁ;“nzt'ca' STATISTIC_INT(FB) Int Statistics N
STATISTIC_REAL(FB) Real Statistics NN,
VARIANCE(FB) Calculation of Variance v IV Y

El?rr:ct:rt?c!l:sr PID(FB) The PID Controller A AN

Signal BLINK(FB) Pulse Signal Generator v VY

Generator GEN(FB) Typical Signal Generator v VY

Functions RAND(FB) Random Number Generator N WEN
RAMP_INT(FB) Int Rate Limit N WEN
RAMP_REAL(FB) Real Rate Limit N WEN
CHARCURVE(FB) Characteristic Curve v VY
HYSTERESIS(FB) Lag NN,

Analog Signal | \\1TALARM(FB) Limit Alarm v vV

Processing - - - -

Functions HEX_ENGIN(EB) geel;(;demmal Conversion to Engineering J vl
ENGIN_HEX (e T A
ENGIN_HEX2(FB) Eggg‘;:g;%ﬁﬁ%convers'o” o J vy

Data Block MOVE_BLOCK(FB) Data Block Move AN BV BV}

II\:AL?r\ll;ions MOVE_BLOCK_EXT(FB) Data Block Move Extension Instruction v VY
VALSET_BYTE(FUN) N

Set Address VALSET_WORD(FUN) N

Instruction Set contents of address
VALSET_DWORD(FUN) v
VALSET_REAL(FUN) v
GENERATE_CRC(FB) Cyclic Redundancy Check v IV Y
ComConfig(FB) Set Serial Port Communication Parameter{ v |V
ComRecv(FB) Receive Serial Port Data N,
ComSend(FB) Send Serial Port Data N,
CANRecv(FB) Receive CAN Data v Y
CANSend(FB) Send CAN Data N,

~ |CANConfig(FB) Set CAN Parameter v

l(;c;mzr;zglncatlon ComClearRecvFIFO(FB) Clear Serial Port Data NN,
COMM_SEND(FB) Send Communication Data v
ﬁféﬁgion COMM_RECEIVE(FB) Receive Communication Data J
MODBUS_MASTER(FB) Modbus RTU Master Communication v
ModbusTcpMasterConnect(FB) Modbus TCP Master Connect N
ModbusTcpMasterMsg(FB) Modbus TCP Master Msg N
ModbusTcpSlaveMsg(FB) Modbus TCP Slave Msg N
ModbusTcpSlaveConfig(FB) Modbus TCP Slave Config N

TaskStart(FUN) Task Start N,

Task Operation|TaskStop(FUN) Task Stop N,

Instruction TaskSuspend(FUN) Task Suspension N

N

TaskStatus(FUN)

Return Task Status
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Instruction Type Instruction Instruction Description MCILK|LE[Note
FileOpen(FUN) Open File N
FileClose(FUN) Close File N
FileRead(FUN) Read File N
FileWrite(FUN) \Write File N
FileLseek(FUN) Move File to Read/Write Pointer ~

File Operation [FileListScan(FUN) Scan Directory File N

Instruction FindFirstFile(FUN) Seach First File J
FindNextFile(FUN) Seach Next File N
FindClose(FUN) Seach End N
FileRemove(FUN) Delete File N
FlashWrite(FUN) Write Data to Flash N
FlashRead(FUN) Read Data From Flash ~
GetTickCnt(FUN) Get Tick Count N

Time TimeDelay(FUN) Time Delay N

Correlation -

Instruction SET_RTC(FB) Set Real Time Clock v IV Y
GET_RTC(FB) Read Real Time Clock v VY
SET_INTERRUPT_DI (FB) Interruption Timer Setting N
HD_TIMERO (FB) Interruption Timer BlocksO N

' HD_TIMER1 (FB) Interruption Timer Blocks1 N

.Igrrﬂléggﬂn set HD_TIMER2 (FB) Interruption Timer Blocks2 N
HD_TIMER3 (FB) Interruption Timer Blocks3 N
HD_TIMER4 (FB) Interruption Timer Blocks4 v
HD_TIMER5 (FB) Interruption Timer Blocks5 v
sysGetModel(FB) Get Module Type N,
sysGetCPUModuleVern(FB) Get Version of CPU N,

mgodr?r!gtion sysGetComModuleVern(FB) Get Version of Communication Module |V |+

Instruction sysGetModuleSN(FB) Get Serial Number of Module N,
sysGetCheckTime(FB) Get Check Time N,
sysGetEthMac(FB) Get MAC Address N,
sysGetRunTime(FB) Get Task Running time N,

System State [SysGetKeyState(FB) Get Switch State of Key N,

Instruction sysGetDPMasterState(FB) Get Current State of DP Master NN
sysGetCPULoad(FB) Get Current Load of CPU N,
sysGetRedState(FB) Get Redundant State of System v v

Redundancy sysMasterSwitchToSlave(FB) Master Switch To Slave N,

Instruction sysGetDPSlaveState(FB) Get Diagnosis of DP Slave N,
sysGetCPUDiagInfo(FB) Get Diagnosis of CPU N,
sysGetComModuleDiaglinfo(FB) Get Diagnosis of Communication Module (v |V

. No
nstructon J| | [Erasn
library version

Industry manual

G%?gf;ﬁon MF_M(FB) Frequency Measurement,5128 v

Motion _control ME_H(FB) Frequency J

instruction Measurement,5106/5107/5108/5109/5118
HSC_M(FB) High Speed Counting,5128 N
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Instruction Type Instruction Instruction Description MCILK|LE[Note
High Speed
HSC_H(FB) Counting,5106/5107/5108/5109/5118 v
High Speed
HSC_L(FB) Counting,5104/5105/5107E/5107L/5109L v
PTO_H(FB) PTO Output,5106/5108/5118 v
PTO_L(FB) PTO Output,5104 v
MOVERELATIVE_M(FB) Relative Move, 5128 N
MOVERELATIVE_H(FB) Relative Move,5106/5108/5118 N
MOVEABSOLUTE_M(FB) Absolute Move,5128 N
MOVEABSOLUTE_H(FB) Absolute Move, 5106/5108/5118 J
JOG_M(FB) Jog,5128 v
JOG_H(FB) Jog,5106/5108/5118 v
STOP_M(FB) Stop,5128 J
STOP_H(FB) Stop,5106/5108/5118 v
HOME_M(FB) Regression of Original Point, 5128,5128 J
Regression of Original Point,
HOME_H(FB) 5128,5106/5108/5118 Y
FORWARD(FB) Repeat Pulse Output,5128 N
Pulse-Width
PWM(FB) Modulation,5104/5106/5108/5128/5118 Y
DEFPOS(FB) Define,5128 J
CANCEL(FB) Cancel,5128 N
FASTPID(FB) Fast PID,5128 N
LATCH(FB) Latch Data,5128 N
MOVELINK(FB) MovelLink,5128 N
CONNECT(FB) Electronic Gear,5128 N
No
Instructions associated with J English
ETHERCAT protocol version
Field Bus manual
Library No
Instructions associated with RTEX J English
protocol version
manual
No
SetinvertDI(FUN) Set DI Invert J English
DI Reversed version
manual
GetlnvertDI(FUN) Get DI Invert N,
Product sysGetBatteryAlarm(FB) Get Battery Alarm v oY
Internal State
Instruction sysGetTEMP(FB) Get Temperature of CPU N,
Product "
Extension GetL E5406ModuleSlaveDiaginfo(FB) >t LE5406 Slave Module Diagnose J
¢ Information
Instruction Get LK250 SI Module Di
GetLK250ModuleSlaveDiaginfo(FB) ¢ ; ave hodule Diagnose N
Additional Information
itional -
Module GetLK250ModuleSlaveDiagInfoExt(FB) lGet LK250 Slave Module Diagnose J
. nformation
Information I I
ControlLK620(FB) Contro and Read LK620 Module J
Information
GetlK631SOEAlarm(FB) Read LK631 FRAM Alarm Info Module J

Information
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Instruction Type Instruction Instruction Description MCILK|LE[Note
COMM_SET_CONFIG (FB) gz:;_rﬁz% Communication Instruction J
COMM_GET_CONFIG (FB) IIizra;mLKZSB Communication Instruction J
COMM_RW_MODBUS_MASTER LK238 Modbus Master Read and Write J

(FB) Communication Data
LK238 Modbus Slave Read and Write
COMM_RW_MODBUS_SLAVE (FB) Communication Data N
LK238 Free Protocol Read and Write
COMM_RW_FREEPORT (FB) Communication Data v
COMM_CTL_MODULE (FB) LK238 Module Control Function Block
SOE sysGetCPUSOEDiagInfo(FB) Get RTS SOE Diagnose Information N
Instruction sysClearSOE(FB) Clear RTS SOE Information v

2.2 Classification of Instruction Libraries

The instruction library is divided into four types according to the different functions of the instruction.

B Basic Application Instruction: Universal instruction.

Standard Instruction: Instructions stipulated in IEC61131-3 and general instructions in each editor.

B System Instruction: Universal system interface instructions provided by OS and universal PLC system
interface instructions provided by RTS.

B Product Extension Instruction: Commission product interface provided by specific products.

The Library Manager as shown in Figure.

Basic Applic
System Instr

[ ]

Standard Instruction

aticn Instruction
uction

Product Extension Instruction

Search I

Library Manager

10
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2.3 Addition of Instruction Library

All instructions in library manager are enabled by default, which can be configured manually according to
requirement.

o Library manager: Right click the blank area, and click [Lib Config].

| x

=¢34 Library Manager

-| | Standard Ingtruction

-| | Basic Application Instruction
-y System Instruction

~| |y Product Extension Instruction

Lib Config

View

Search

Library Configuration Menu ltem

The system will pop up the Lib Config dialog box as shown in figure. Check the library file to be added,
and click the OK button, the library will be added to the Library Manager window.

11
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Lib Config x|

—Available Lib

Library Name | Type | State | -
[ 1] ANALOG SIGNAL PROCESSIN..  System Library oK
[ 1u] BCD CONVERSION FUNCTIONS...  System Library oK
[ 1| BISTABLE FUNCTIONS.HLF System Library oK
[ 1] BIT_BYTE FUNCTIONS.HLF System Library oK
[ 1] CHARACTER STRING FUNCTIO... System Library oK
1] COMMUNICATION FUNCTIONS....  System Library oK
[ 1u] CONTROLLER FUNCTIONS HLF  System Library oK
[ 11| COUNTER FUNCTIONS HLF System Library oK
[ 1| DATA BLOCK MOVE FUNCTION... System Library oK

/) O INVERTER FUNCTIONS.HLF System Library oK
Ml FTHERCAT FIINCTIONS HIF Suetam | ikrans a4 ;I

carce_|

Library Configuration Dialog Box

2.4 Considerations for Use of Instruction System

The rising edge enable means that relevant function of the instruction will be performed when the
enable terminal changes into the high level from the low level and always keep the high level.
Furthermore, if the input parameter of the instruction changes, it will take effect only when the enable
terminal changes into the high level from the low level again.

The high level enable means that relevant function of the instruction will be performed when the
enable terminal always keep the high level. Furthermore, it will take effect real time if the input
parameter of the instruction changes.

The high bit will lose if the range of the data output definition is less than the operation result when
the mathematical operation instruction is used.

If the instance name of the instruction is declared in the RETAIN area (power-down hold), all
input/output variables of this instruction will occupy the RETAIN memory area. Hence, it is not
suggested to declare too many instances in the RETAIN memory area, to avoid the lack of RETAIN
area space.

In LK platform, the former 4,000 bytes in the M area (namely, %MB0~%MB3999) can perform the
power-down hold function. In LE platform,%MB1000~%MB1999 in the M area can perform the
power-down hold function.

The insertion of enable operators and the insertion of function blocks are two different instruction call
modes in the ladder diagram (LD) programming environment. Their difference is that if the instruction

12
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is called by the insertion of enable operators, corresponding instruction code will be scanned when
the enable terminal is of the low level, and if the instruction is called by the insertion of function blocks,
corresponding instruction code will take the enable terminal as one input value for the scanning
regardless of the low level or the high level for the enable terminal.

B For arithmetical operations, when the inputs exceed the defined range, the output will be invalid value:

o 1.#INF: Represents an infinity number, including the positive infinity 1.#INF and the negative
infinity -1.#INF.

o  1.#IND: Represents infinitesimal number.
o 1.#QNAN: Itis not a number.

B | E5128 electronic gear does not support reverse synchronization.

13
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Chapter 3 Instruction

3.1 Standard Instruction

3.1.1 Arithmetical Operation

3.1.1.1 ADD(Add)

3.1.1.1.1 Function

Two (or more) variables or constants are added. The result will show overflow value when exceeds the
range of the output variable. For the REAL variables, the output shows an invalid value "1.#INF" or "-
1#INF" when the result has overflowed. Please see Considerations for Use of Instruction System for the

invalid value.

3.1.1.1.2 Input/output Data Type

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

3.1.1.1.3 Application Example of Instructions

|Variab|e Definition

MNo. “ariable Name | Address Variable Dezcription Variable Type Initial Value Power Fail Safeguard
0001 Warl INT lLI 0 FALSE
Programing language Program

Ladder diagram (LD)

2
<

(*The result Varl is 20%)

Var1

Structured text (ST)

Varl:=7+2+4+7;
(*The result Varl is 20*)

15
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Variable Definition

ADD (@)
Continuous Function Chart |
(CFC) - 4
0]

e The TIME variable can also use the ADD function, and two TIME variables are added to obtain a new
time, such as t#45s+t#50s =t#1m35s.

e The selected output data type shall be able to store the output result. Otherwise, it may cause the
data error.The instruction of MUL, SUB, DIV is same with it.

3.1.1.2 SUB(Subtract)

3.1.1.2.1 Function

Two variables or constants are subtracted.

3.1.1.2.2 Input/output Data Type

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

3.1.1.2.3 Application Example of Instructions

|Variab|e Definition

MNo. Variable Name | Address “ariable Dezcription Variable Type Initial Value Powrer Fail Safeguard
000 Ward lll 0 FALSE hd
Programing language Program
suB
EN ENO b—-———
Ladder diagram (LD) :l— Var]
(*The result Varl is 5*)
Structured text (ST) Varl:=7-2; (*The result Varl is 5*)

16
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Variable Definition

SUB .
Continuous Function Chart 7 >

(CFC)

(*The result Varl is 5*)

(i)The TIME variable can also use the SUB function, and two TIME variables are subtracted to obtain one
new time, such as t#1m35s - t#50s = t#45s. However, the time result can’t be negative.

3.1.1.3  MUL(Multiply)

3.1.1.3.1 Function

Two (or more) variables or constants are multiplied.

3.1.1.3.2 Input/output Data Type

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

3.1.1.3.3 Application Example of Instructions

|Variab|e Definition

MNo. Variable Name | Address “ariable Dezcription Variable Type Initial Value Powrer Fail Safeguard
0o Warl INT ILI 0 FALSE ~
Programing language Program
MUL
EN ENO
Ladder diagram (LD) I 2 I
(*The result Varl is 392%)
Structured text (ST) \Varl:=7*2*4*7; (*The result Varl is 392*)

17
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Variable Definition

(CFC)

Continuous Function Chart

h 4

|l ™2

h 4

L4

L (@

Var

(*The result Varl is 392%)

The TIME variable or constant can be multiplied by an integer variable or constant, and its result is the
TIME variable. For example, the time constant that supports T#100MS is multiplied by the constant 1000
to get the time in AutoThink as shown in figure.

iF Test{PRG).d

No.

000

Wariable Name

T_TME

Address

Variable Description

Variable Type

Initial Value

Power Fail Safeguard

-

TIME THOMS

FALSE =

: IPI

Test: Flease add comments here...

0001

ML
EM EMO
TH100MS [—IMD ouT
1000 INd

T_TIME

[mpmnl T

4

e

il

TIME Multiplication Operation

For the TIME multiplication, the compilation passes when the first operand is the TIME data only, and
other operands are the integer data. The system will report the error for other cases, such as
T_TIME:=1000*T#100ms.

B LD, CFC language error

Type mismatching: The TIME type can’t be converted into the WORD type.

B ST language error

Multiplication operation: The type mismatches.

18
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3.1.1.4 DIV(Divide)

3.1.1.4.1 Function

The variable or constant is divided. When the divisor is 0, the result is equal to the dividend.

3.1.1.4.2 Input/output Data Type

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

3.1.1.4.3 Application Example of Instructions

|Variab|e Definition

MNo. “ariable Name | Address Variable Dezcription Variable Type Initial Value Power Fail Safeguard
0001 Warl ILI 0 FALSE
Programing language Program
DIV
) EN ENO

Ladder diagram (LD) 8 Var

(*The result Varl is 4*)

\Varl:=8/2;
Structured text (ST) (*The result Varl is 4%)

Div .

Continuous Function Chart 8 »

(CFC)

) >
- P

(*The result Varl is 4*)

(i)When the DIV instruction is used in the project, the instruction CheckDivByte, CheckDivWord,
CheckDivDWord and CheckDivReal can be used to check whether the divisor is zero, to avoid the
phenomenon of divisor zero.

3.1.1.5 MOD(Modulus)

3.1.1.5.1 Function

The variable or constant is divided to take the remainder, which is an integer. When the divisor is 0, the
result is equal to the dividend, and the sign of result is consistent with the dividend.
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3.1.1.5.2

Input/output Data Type

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

3.1.1.5.3 Application Example of Instructions

|Variab|e Definition

MNo. Variable Name | Address “ariable Dezcription Variable Type Initial Value Powrer Fail Safeguard
poo1  Varl lll 0 FALSE ~
Programing language Program
MOD
. EN ENO
Ladder diagram (LD) = —
g Var1
(*The result Varl is 1*)
Varl:=9 MOD 2;
Structured text (ST) (*The result Varl is 1*)
oD .
Continuous Function Chart Q N Vari
(CFO) (
(*The result Varl is 1*)
3.1.1.6  SIZEOF (Variable Size)
3.1.1.6.1 Function
It will get the bytes required for the data type.
3.1.1.6.2 Application Example of Instructions
Variable Definition
MNo. “ariable Name Address Variable Description Variable Type Initial Value Power Fail Safe_%
0001 Arrl ARRAYTD. 4] OF INT hd FALSE
nooz ar1 INT ll 0 FALSE
Programing language |Program
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Variable Definition

Ladder diagram (LD)

SIZEOF

EN ENO

(*The result Varl is 10*)

Var1

Structured text (ST)

Varl:=
(*The result Varl is 10%)

SIZEOF(arrl);

Continuous Function Chart

SIZECF

(CFO) [ AT |— Vari
(*The result Varl is 10*)

3.1.1.7 ABS (Absolute Value)

3.1.1.7.1 Function

Assign the absolute value of the input data to the output variable.

3.1.1.7.2

Input/output Data Type

Input Data Type

Output Data Type

INT

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

REAL REAL

LREAL LREAL

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

DWORD DWORD, DINT, REAL, LREAL

SINT INT, BYTE, WORD, DWORD, DINT, UINT, REAL, LREAL
USINT INT, BYTE, WORD, DWORD, DINT, UINT, REAL, LREAL
UINT WORD, DWORD, DINT, UINT, REAL, LREAL

DINT DWORD, DINT, REAL, LREAL

UDINT DWORD, DINT, UDINT, REAL, LREAL

3.1.1.7.3 Application Example of Instructions

Variable Definition

MNo. “ariable Name Address “ariable Dezcription “ariable Type Initial Value Poweer Fail Safeguard
oom Warinti INT hall FALSE
Programing language |Program
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Variable Definition

ABS
Ladder diagram (LD) EM EMO

B == OUT | Varint1=2

(*The result Varintl is 2*)

Varintl:=ABS(-2);

Structured text (ST) (*The result Varintl is 2*)

ABS .
Continuous Function Chart (CFC) l—*l_' _.IW'

(*The result Varintl is 2*)

3.1.1.8 SQRT (Square Root)

3.1.1.8.1 Function

Get the square root value of the input data, and the input must be non- negative number.
LK platform, the output is infinitesimal number when the input is a negative number.

LE platform, the output is an invalid value when the input is a negative number. Please see Considerations
for Use of Instruction System for the invalid value.

3.1.1.8.2 Input/output Data Type

BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, SINT, USINT, UINT, UDINT, and the output data shall
be of the REAL, LREAL types.

3.1.1.8.3 Application Example of Instructions

IVariabIe Definition

Mo. Variable Name | Address Variable Description Variable Type Initial Value Power Fail Safeguard
000 Ward lll 0 FALSE =
Programing language Program
SQRT
Ladder diagram (LD) EN ENO
10 —|‘Jar1=3.1 62278 |

Varl:=SQRT(10);

Structured text (ST) (*The result Varl is 3.162278%)

SQRT .
10 —W

Continuous Function Chart (CFC)

22
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Variable Definition

[(*The result Varl is 3.162278*)

3.1.1.9 LOG (Common Logarithm)

3.1.1.9.1 Function

Get the denary logarithm of the input data, and the input data shall be positive.

LK platform, the output is infinitesimal number when the input is less than or equal to O.

LE platform, the output is an invalid value when the input is less than or equal to 0. Please see
Considerations for Use of Instruction System for the invalid value.

3.1.1.9.2 Input/output

Data Type

It may be BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, SINT, USINT, UINT, UDINT, and the output
data shall be of the REAL, LREAL types.

3.1.1.9.3 Application Example of Instructions

IVariabIe Definition

Mo. Variable Name | Address Variable Description

0001 “ari

Variable Type Initial Value

Power Fail Safeguard

o B

FALSE

Programing language

Program

Ladder diagram (LD)

EN

LOG

ENO

—{Var1=2.497621 |

Structured text (ST)

Varl:=LOG(314.5);

(*The result Varl is 2.497621 *)

Continuous Function Chart (CFC)

LOG (o)

- van [D

(*The result Varl is 2.497621 *)
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3.1.1.10 LN (Natural Logarithm)

3.1.1.10.1 Function

Get the natural logarithm of the input data, and the input data shall be positive.
LK platform, the output is infinitesimal number when the input is less than or equal to 0.

LE platform, the output is an invalid value when the input is less than or equal to 0. Please see
Considerations for Use of Instruction System for the invalid value.

3.1.1.10.2 Input/output Data Type

It may be BYTE, WORD, DWORD, INT, DINT, REAL, LREAL , SINT, USINT, UINT, UDINT, and the output
data shall be of the REAL, LREAL types.

3.1.1.10.3 Application Example of Instructions

|Variab|e Definition

MNo. Variable Name | Address “ariable Dezcription Variable Type Initial Value Powrer Fail Safeguard
0001 Var lll 0 FALSE =
Programing language Program
LM
Ladder diagram (LD) EN ENO
45 —{Var1=3.806883 |

Varl:=LN(45);

Structured text (ST) (*The result Varl is 3.806663*)

LM '
Continuous Function Chart (CFC) ,T)_, _m

(*The result Varl is 3.806663*)

3.1.1.11 EXP (Exponent)

3.1.1.11.1 Function

Carry out the power calculation by taking the input data as the exponent. Namely, x is the input, and y is
the output.

LK platform, the output is an infinity number “1 #INF“ when the input is greater than 709.8. Output is 0
when the input is less than -745.2.

LE platform, the output is an invalid value when the input is greater than 88.7228. Please see
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Considerations for Use of Instruction System for the invalid value.

3.1.1.11.2 Input/output Data Type

It may be BYTE, WORD, DWORD, INT, DINT, REAL, LREAL,SINT, USINT, UINT, UDINT, and the output
data shall be of the REAL, LREAL types.

3.1.1.11.3 Application Example of Instructions

|Variab|e Definition

MNo. Variable Name | Address “ariable Dezcription Variable Type Initial Value Powrer Fail Safeguard
0001 Var lll 0 FALSE =
Programing language Program
EXP
Ladder diagram (LD) EN ENO
2 —|Var1=?.389056 |

Varl:=EXP(2);

Structured text (ST) (*The result Varl is 7.389056%)

EXP .
Continuous Function Chart (CFC) ([T 2 |—— —.m

(*The result Varl is 7.389056%)

3.1.1.12 SIN (Sine)

3.1.1.12.1 Function

Get the sine value of the input data, and the input data is represented by the radian.
T

Radian (rad) = Angle x 180°

3.1.1.12.2 Input/output Data Type

The input data type may be BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, SINT, USINT, UINT,
UDINT, and the output data shall be of the REAL, LREAL types.

3.1.1.12.3 Application Example of Instructions
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|Variab|e Definition

MNo. Variable Name | Address “ariable Dezcription Variable Type Initial Value Powrer Fail Safeguard
oo Wari lll 0 FALSE
Programing language Program
SIN
Ladder diagram (LD) EN ENO
175 —IVar1=D.99?495 |

Var1:=SIN(1.5);

Structured text (ST) (*The result Varl is 0.997495 *)

SIn .
Continuous Function Chart (CFC) 1.5 —m

(*The result Varl is 0.997495 *)

3.1.1.13 COS (Cosine)

3.1.1.13.1 Function

Get the cosine value of the input data, and the input data is represented by the radian.
T

Radian (rad) = Angle x 180°

3.1.1.13.2 Input/output Data Type

The input data type may be BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, SINT, USINT, UINT,
UDINT, and the output data shall be of the REAL, LREAL types.

3.1.1.13.3 Application Example of Instructions

|Variab|e Definition

MNo. “ariable Name | Address Variable Dezcription Variable Type Initial Value Power Fail Safeguard
0001 “ar1 lll 0 FALSE
Programing language Program
COS
Ladder diagram (LD) EN ENO
0.5 —var1=0.8775826 |
Var1:=COS(0.5);
Structured text (ST) (*The result Varl is 0.8775826 *)
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Variable Definition

Conti Function Chart el
ontinuous Functon ar — :
ey [65 vari [

(*The result Varl is 0.8775826 *)

3.1.1.14 TAN (Tangent)

3.1.1.14.1 Function

Get the tangent value of the input data, and the input data is represented by the radian.
T

Radian (rad) = Angle x 180°

3.1.1.14.2 Input/output Data Type

The input data type may be BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, SINT, USINT, UINT,
UDINT, and the output data shall be of the REAL, LREAL types.

3.1.1.14.3 Application Example of Instructions

|Variab|e Definition

MNo. Variable Name | Address “ariable Dezcription Variable Type Initial Value Powrer Fail Safeguard
w01 var (rea.  |ME eaLsE
Programing language Program
TAN
Ladder diagram (LD) EN ENO
[05 |~ —Var1=0.5463025 |

Varl:=TAN(0.5);

Structured text (ST) (*The result Var1 is 0.5463025 *)

. . TAN .
Continuous Function Chart :
(CFC) 0.5 Var1

(*The result Varl is 0.5463025 *)
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3.1.1.15 ASIN (Arc Sine)

3.1.1.15.1 Function

Get the arcsine value of the input data. Input range is in [-1, 1].
LK platform, the output is infinitesimal number when the input exceeds [-1, 1].

LE platform, the output is an invalid value when the input exceeds [-1, 1]. Please see Considerations for
Use of Instruction System for the invalid value.

3.1.1.15.2 Input/output Data Type

The input data type may be BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, SINT, USINT, UINT,
UDINT, the output data shall be of the REAL, LREAL types, and the output data is represented by the
radian.

3.1.1.15.3 Application Example of Instructions

IVariabIe Definition

MNo. “ariable Name | Address Variable Dezcription Variable Type Initial Value Power Fail Safeguard
oo Wari lll 0 FALSE
Programing language Program
ASIN
Ladder diagram (LD) EN ENO
0.5 —var1=0.5235988 |

\Var1l:=ASIN(0.5);

Structured text (ST) (*The result Varl is 0.5235988 *)

ASIN .
Continuous Function Chart T
(CFC) 0.5 Varl K

(*The result Varl is 0.5235988 *)

3.1.1.16 ACOS (Arc Cosine)

3.1.1.16.1 Function

Get the arccosine value of the input data. Input range is in [-1, 1].

LK platform, the output is infinitesimal number when the input exceeds [-1, 1].
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LE platform, the output is an invalid value when the input exceeds [-1, 1]. Please see Considerations for
Use of Instruction System for the invalid value.

3.1.1.16.2 Input/output Data Type

The input data type may be BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, SINT, USINT, UINT,
UDINT, the output data shall be of the REAL, LREAL types, and the output data is represented by the
radian.

3.1.1.16.3 Application Example of Instructions

IVariable Definition

MNo. “ariable Name | Address Variable Dezcription Variable Type Initial Value Power Fail Safeguard
oo Wari lll 0 FALSE
Programing language Program
ACOS
Ladder diagram (LD) EN ENO
0.5 —|‘v"ar1=1.0471 98 |

Varl:=ACOS(0.5);

Structured text (ST) (*The result Varl is 1.047198 *)

ACOS n
Continuous Function Chart (CFC) 0.5 _’W

(*The result Varl is 1.047198 *)

3.1.1.17 ATAN (Arc Tangent)

3.1.1.17.1 Function

Get the arc tangent value of the input data.

3.1.1.17.2 Input/output Data Type

The input data type may be BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, SINT, USINT, UINT,
UDINT, the output data shall be of the REAL, LREAL types, and the output data is represented by the
radian.

3.1.1.17.3 Application Example of Instructions
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|Variab|e Definition

MNo. “ariable Name | Address Variable Dezcription Variable Type Initial Value Power Fail Safeguard
001 Vard lll i FALSE =
Programing language Program
ATAN
Ladder diagram (LD) EN ENO
0.5 —Varl=0.4636476 |

Varl:=ATAN(0.5);

Structured text (ST) (*The result Varl is 0.4636476 *)

Continuous Function Chart ATAN

(CFC) 0.5 —W

(*The result Varl is 0.4636476 *)

3.1.1.18 EXPT (Power)

3.1.1.18.1 Function

Exponentiation operator is based on x as power base and y as power exponent. IN1 is as x, and IN2 is as
y.

LK platform, if x and y are close to 0, the output is 1. If X is close to 0 and y is less than 0, the output is
infinitesimal number. When X is less than 0 and y is not integer, the output is “1.#QNAN”". The output is an
invalid value when the overflow occurs, please see Considerations for Use of Instruction System for the
invalid value.

LE platform, if x =0 and y<0, the output is an invalid value (in simulation mode, x=0 and y=0, the output is
1). If x#0 and y=0, the output is 1. The output is an invalid value when the overflow occurs, please see
Considerations for Use of Instruction System for the invalid value.

3.1.1.18.2 Input/output Data Type

The input data type may be BYTE, WORD, DWORD, INT, DINT, REAL, LREAL, SINT, USINT, UINT,
UDINT, and the output data shall be of the REAL, LREAL types.

3.1.1.18.3 Application Example of Instructions

IVariabIe Definition

Mo. Variable Name | Address Variable Description Variable Type Initial Value Power Fail Safeguard
000 Var lLl 0 FALSE =
Programing language |Program
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Variable Definition

EXPT
EN ENO |
[ 7 1
Varl:=EXPT(7,2);
(*The result Varl is 49 *)

EXPT (D) ,
Continuous Function Chart (CFC) J y

Ladder diagram (LD)

Structured text (ST)

>
L4

(*The result Varl is 49 *)

3.1.1.19 MOVE (Assignment)

3.1.1.19.1 Function

The value of a constant or variable is assigned to another variable.

3.1.1.19.2 Input/output Data Type

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

(()LE platform does not support LREAL, STRING type data.

3.1.1.19.3 Application Example of Instructions

|Variab|e Definition
No. “fariable Name | Address \ariable Description \ariable Type Initial Value Power Fail Safeguard
ooo1  Warl lll 0 FALSE ~
Programing language Program
MOVE
Ladder diagram (LD) EN ENO ——
100 |— Var1

(*The result Varl is 100%)

Structured text (ST) Varl:=100; (*The result Varl is 100%)
. . MOVE .

Continuous Function Chart — —
(CFC) 100 —m

(*The result Varl is 100%)
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(i)The character length of the right variable shall prevail for the selection when the length of two variables
connected by the MOVE block is not equal during the assignment operation of the STRING variable.

3.1.2 Logic Operation

3.1.2.1 AND(And)

3.1.2.1.1 Function

The AND operation is carried out for the variable or constant.

3.1.2.1.2 Input/output Data Type

BOOL, BYTE, WORD and DWORD.

3.1.2.1.3 Application Example of Instructions

Variable Definition

No. ariable Name  Address | Variable Description ‘Variable Type Initial Value Power Fail Safeguard =
0001 Var1 BYTE T FALSE (=
Programing language Program
AND
EN ENO
Ladder diagram (LD) [210010011 Var1
Z#10001010

(*The result Varl is 2#10000010%)

Structured text (ST)

\Varl:=2#10010011 AND 2#10001010;
(*The result Varl is 2#10000010%)

Continuous Function Chart
(CFC)

2810010011

AND (4

2710001010

>
L4

>
4

(*The result Varl is 2#10000010%)

(i)The character length of the right variable shall prevail for the selection when the length of two variables
connected by the MOVE block is not equal during the assignment operation of the STRING variable.
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3.1.2.2 OR(Or)

3.1.2.2.1 Function

The OR operation is carried out for the variable or constant.

3.1.2.2.2 Input/output Data Type

BOOL, BYTE, WORD and DWORD

3.1.2.2.3 Application Example of Instructions

|Variable Definition

No. ‘ariable Name Address ‘fariable Description ‘fariable Type Initial Value Power Fail Safeguard
00 Warl BYTE lll 0 FALSE
Programing language Program
OR
EN ENO
Ladder diagram (LD) 2210010011 Vari
ZE10001010

(*The result Varl is 2#10011011*)

Varl:=2#10010011 OR 2#10001010 ;

Structured text (ST) (*The result Varl is 2#10011011%)

'S
U .

Continuous Function Chart 2510010011 »
(CFC) 2210001010 N

(*The result Varl is 2#10011011%)

3.1.2.3 XOR(Exclusive Or)

3.1.2.3.1 Function

The XOR operation is carried out for the variable or constant.

3.1.2.3.2 Input/output Data Type

BOOL, BYTE, WORD and DWORD.
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3.1.2.3.3 Application Example of Instructions

|Variab|e Definition

No. “fariable Name Address “Variable Description ‘fariable Type Initial Value Power Fail Safeguard
0001 War1 BYTE lll 0 FALSE
Programing language Program
XOR
EN ENO
Ladder diagram (LD) 5210010011 Vari
210001010

(*The result Varl is 2#00011001*)

Varl:=2#10010011 XOR 2#10001010 ;

Structured text (ST) (*The result Varl is 2400011001%)

XOR .
Continuous Function Chart 2%10010011 N - )
(CFC) 2510001010

>
4

(*The result Varl is 2#00011001*)

3.1.2.4 NOT(Not)

3.1.2.4.1 Function

The NOT operation is carried out for the variable or constant in the bit-by-bit way.

3.1.2.4.2 Input/output Data Type

BOOL, BYTE, WORD and DWORD.

3.1.2.4.3 Application Example of Instructions

|Variab|e Definition

MNo. “ariable Name Address “ariable De=scription Variable Type Initial Value Power Fail Safeguard
w001 varr (o B eaLSE
Programing language Program
NOT
Ladder diagram (LD) EN ENO
2%10010011 Var1
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Variable Definition

(*The result Varl is 2#01101100%)

Varl:= NOT 2#10010011 ;

Structured text (ST) (*The result Varl is 2#01101100%)

) ) NOT .
Continuous Function Chart

(CFC) 2710010011 Var1

(*The result Varl is 2#01101100%)

3.1.3 Comparison Operation

3.1.3.1 GT (Greater Than)

3.1.3.1.1 Function

Judge the size of two operands. It will output TRUE when the first operand is greater than the second
operand. Otherwise, it will output FALSE.

3.1.3.1.2 Input/output Data Type

Input data type: BOOL, BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, TIME,
DATE, TOD, DT, LREAL, STRING.

Output data type: BOOL.
(()LE platform does not support LREAL, STRING type data.

3.1.3.1.3 Application Example of Instructions

|Variab|e Definition

Ne. | Variable Name | Address  Variable Description Variable Type | Initial Value ‘ Power Fail Safeguard I;
0001 |vari INT Tlo FALSE [~
0002  |var2 INT Tlo FALSE =
0003  |var3 BOOL Tl FaLsE = racse i

Programing language Program ‘ ‘
GT
EN ENO ——m
Ladder diagram (LD) varl
Var2
(*Result Var3 is FALSE¥)
Structured text (ST) Xagg’;lzto\jjrog is FALSE*)
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Variable Definition

Continuous Function Chart (CFC)

GTO

h 4

h 4

(*Result Varl is FALSE¥)

3.1.3.2

3.1.3.21

Function

LT (Less Than)

Judge the size of two operands. It will return TRUE when the first operand is less than the second
operand. Otherwise, the result will be FALSE.

3.1.3.2.2

Input/output Data Type

Input data type: BOOL, BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, TIME,
DATE, TOD, DT, LREAL, STRING.

Output data type: BOOL.
(()LE platform does not support LREAL, STRING type data.

3.1.3.2.3 Application Example of Instructions

Variable Definition

(*The result Varl is TURE¥)

No. Variable Name  Address | Variable Description Variable Type Initial Value Power Fail Safegual .
0001 | ward BOOL =1 FaLsE =1 FALSE
Programing language Program - -
LT
EN ENO —-—"-—
Ladder diagram (LD) 20
30

Structured text (ST)

Varl:=20<30;

(*The result Varl is TRUE¥)

Continuous Function Chart (CFC)

LTS

L4

(*The result Varl is TURE¥)

arl

= ——{ Ve @
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3.1.3.3

3.1.3.3.1

Function

GE (Greater Than or Equal To)

Judge the size of two operands. It will return TRUE when the first operand is greater than or equal to the
second operand. Otherwise, the result will be FALSE.

3.1.3.3.2

Input/output Data Type

Input data type: BOOL, BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, TIME,
DATE, TOD, DT, LREAL and STRING.

Output data type: BOOL.
(i)LE platform does not support LREAL, STRING type data.

3.1.3.3.3 Application Example of Instructions

Variable Definition

No. Variable Mame  Address | \ariable Description Variable Type Initial Value Power Fail Safegual .
0001 | Vvari BOOL Tl FaLSE T1 FaLSE
Programing language Program
GE
EN ENO b———
Ladder diagram (LD) 60—
40 ]—

(*The result Varl is TURE¥)

Varl:=60>=40;
Structured text (ST) (*The result Varl is TRUE*)

GE s :
Continuous Function Chart (CFC) -
40 »
(*The result Varl is TURE¥)

3.1.3.4

3.1.34.1

Function

LE (Less or Equal)

Judge the size of two operands. It will return TRUE when the first operand is less than or equal to the
second operand. Otherwise, the result will be FALSE.
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3.1.3.4.2 Input/output Data Type

Input data type: BOOL, BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, TIME,
DATE, TOD, DT, LREAL, STRING.

Output data type: BOOL.
(i)LE platform does not support LREAL, STRING type data.

3.1.3.4.3 Application Example of Instructions

Variable Definition

No. Variable Mame  Address | \ariable Description Variable Type Initial Value Power Fail Safegual .
0001 | ward BOOL 1 FaLsE =1 FALSE
Programing language Program
LE
EN ENO b
Ladder diagram (LD) 20
30

(*The result Varl is TURE¥)

Varl:=20<=30;
Structured text (ST) (*The result Varl is TRUE*)

& @

(*The result Varl is TURE¥)

Ve [

Continuous Function Chart (CFC)

v v

3.1.35 EQ (Equal)

3.1.3.5.1 Function

Judge whether two operands are equal to each other. It will return TRUE when the first operand is equal to
the second operand. Otherwise, the result will be FALSE.

3.1.3.5.2 Input/output Data Type

Input data type: BOOL, BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, TIME,
DATE, TOD, DT, LREAL, STRING.

Output data type: BOOL.
(i)LE platform does not support LREAL, STRING type data.
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3.1.3.5.3 Application Example of Instructions

|Variab|e Definition
No. Variable Name  Address | Variable Description Variable Type Initial Walue Power Fail Safegual .
0001  |vart BOOL T FALSE Tl FaLSE
Programing language Program ‘
EQ
EN ENO b—————
Ladder diagram (LD) 40
40
(*The result Varl is TURE¥)
Structured text (ST) (Vﬁrﬁé:rigiﬁo\}arl is TRUE®)
0 @ |
Continuous Function Chart (CFC) j:: 4

(*The result Varl is TURE¥)

3.1.3.

3.1.3.6.1

6 NE (Not Equal)

Function

Judge whether two operands are not equal to each other. It will return TRUE when the first operand is not
equal to the second operand. Otherwise, the result will be FALSE.

3.1.3.6.2

Input/output Data Type

Input data type: BOOL, BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, TIME,
DATE, TOD, DT, LREAL, STRING.

Output data type: BOOL.
())LE platform does not support LREAL, STRING type data.

3.1.3.6.3 Application Example of Instructions

Variable

Definition

No.

ooa1

Variable Name

“aril

Address

Variable Descripticn

Variable Type

Initial Value

Power Fail Safegua®.

BOOL

-

FALSE

-

FALSE

Programing language

|Program
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Variable Definition

MNE
EN ENO bm————
Ladder diagram (LD) 40
40
(*The result Varl is FALSE?*)

Varl:=40<>40;

Structured text (ST) (*The result Varl is FALSE*)

NE (0
Continuous Function Chart (CFC) 30 y

40 >
(*The result Varl is FALSE?*)

3.1.4 Select Operation

3.1.4.1 SEL (One Out of Two)

3.1.4.1.1 Function

Select one from two input data as the output by the selector switch. The output is the first input data when
the selector switch is FALSE and the second input data when the selector switch is TRUE.

3.1.4.1.2 Instruction Format

OUT:= SEL(G,INO,IN1). Of which, G is the selector switch, INO and IN1 are the first input data and the
second input data respectively.

3.1.4.1.3 Input/output Data Type

G shall be the BOOL type, INO, IN1 and the output data may be any data type (excluding the STRING,
POINTER, ARRAY type).

3.1.4.1.4 Application Example of Instructions

|Variab|e Definition

MNo. Variable Name | Address “ariable Dezcription Variable Type Initial Value Powrer Fail Safeguard
0001 ari INT lLl 0 FALSE =
Programing language |Program
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Variable Definition

EN ENO

Ladder diagram (LD) TRUE

2
<

(*The result Varl is 6 *)
Varl:=SEL(TRUE,3,4);
(*The result Varl is 4 *)

SEL ]

Structured text (ST)

Var1

h 4

TRUE

Continuous Function Chart -
(CFC) =

h 4

A 4

(*The result Varl is 6 *)

3.1.4.2 MAX (Maximum)

3.1.4.2.1 Function

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

3.1.4.2.2 Instruction Format

OUT:=MAX(INO, IN1). Of which, INO and IN1 are the first input data and the second input data respectively,
and OUT is the output data.

3.1.4.2.3 Input/output Data Type

INO, IN1 and OUT may be any data type (excluding the BOOL, STRING, POINTER, ARRAY type).

3.1.4.2.4 Application Example of Instructions

Variable Definition
No. Variable Name  Address | Variable Description \ariable Type | Initial Value Power Fail Safeguard %
0001 War1 INT LI 0 FALSE LI
nooz War2 INT LI 0 FALSE LI
Programing language |Program . '

41



réﬁﬂﬁ

Variable Definition

MAX
EN ENO bm—-——
Ladder diagram (LD) I}'—
20 Var1
G50 }_
(*The result Varl is 90 *)

Varl:=MAX(90,60); (*The result Varl is 90 *)
Var2:=MAX(40,MAX(90,60)); (*The result Var2is 90 *)

hlax MAX . B

Continuous Function Chart Vari
(CFC) < T — o —
(*The result Varl is 90 *)

Structured text (ST)

3.1.4.3 MIN (Minimum)

3.1.4.3.1 Function

Select the minimum value from two input data as the output.

3.1.4.3.2 Instruction Format

OUT:=MIN(INO, IN1) . Of which, INO and IN1 are the first input data and the second input data respectively,
and OUT is the output data.

3.1.4.3.3 Input/output Data Type

INO, IN1 and OUT may be any data type (excluding the BOOL, STRING, POINTER, ARRAY type).

3.1.4.3.4 Application Example of Instructions

Variable Definition
No. Variable Name  Address | Variable Description ‘ Variable Type | Initial Value Power Fail Safeguard %
o001 Warl INT ll 0 FALSE LI
oooz2 War2 INT ll 0 FALSE LI
Programing language Program
IIN
Ladder diagram (LD) EN ENO
60 I_
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Variable Definition

(*The result Varl is 60 *)
Var1:=MIN(90,30); (*The result Varl is 30 *)
Structured text (ST) Var2:=MIN(MIN(90,30),60):  (*The result Var2 is 30 *)
NN . MIN ' Allg] .
Continuous Function Chart 3 an
(CFC) [0 }— % }—
(*The result Varl is 30 *)

3.1.4.4 MUX (One Out of Multiple)

3.1.4.4.1 Function

Select one of multiple input data as the output by the control number.

3.1.4.4.2 Instruction Format

OUT:=MUX(K,INQ,...,INn). Of which, K is the control number, INO,...,INn are the input data, OUT is the
output result. Select the No.INk input data as the output when the control number is K.

3.1.4.4.3 Input/output Data Type

INO,..., INn and OUT may be any data type (excluding the BOOL, STRING, POINTER, ARRAY type), and
K shall be BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT.

3.1.4.4.4 Application Example of Instructions

IVariabIe Definition

MNo. Variable Name | Address “ariable Dezcription Variable Type Initial Value Powrer Fail Safeguard
0oot  Varl INT |L| 0 FALSE 2
Programing language Program
MUX
EN ENQ m————
Ea Vari

Ladder diagram (LD)

w |l LA DI —

(*2 is the control data, which corresponds to 30. Hence, it will output 30%)

Structured text (ST) Varl:=MUX(0,30,40,50,60,70,80);
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Variable Definition

(*The result Varl is 30%)

MUX .

/ »
- L4

10 »

Continuous Function Chart —
(CFC) <l >

»
- P

U )

(*2 is the control data, which corresponds to 30. Hence, it will output 30*)

3.1.4.5 LIMIT (Limit)

3.1.4.5.1 Function

Judge whether the input data is between the minimum value and the maximum value. If yes, take the input
data as the output data for the output directly. If the input data is greater than the maximum value, take the
maximum value as the output value. If the input data is less than the minimum value, take the minimum
value as the output value.

3.1.4.5.2 Instruction Format
OUT :=LIMIT(Min,IN,Max).
3.1.4.5.3 Input/output Data Type

IN and OUT may be any data type (excluding the BOOL, STRING, POINTER, ARRAY type).

3.1.4.5.4 Application Example of Instructions

|Variab|e Definition

MNo. Variable Name | Address “ariable Dezcription Variable Type Initial Value Powrer Fail Safeguard
0001 ari INT lLl 0 FALSE =
Programing language |Program

44



réﬁﬂa

Variable Definition

LILIT
EN ENO

var1

Ladder diagram (LD) %

10

(*11 is the input data, 5 is the minimum value, 10 is the maximum value, and the result

Varl is 10%)
Structured text (ST) Varl:=LIMIT(30,90,80); (*The result Varl is 80 *)
LIMIT .
Continuous Function Chart 11 »
(CFC) 0 |

Varl is 10%)

(*11 is the input data, 5 is the minimum value, 10 is the maximum value, and the result

3.1.5 Shift Operation

3.1.5.1  SHL (Shift Left)

3.1.5.1.1 Function

The bitwise shift left will be carried out for the operand, and the leftmost bit will not be processed, but the

rightmost will be supplemented with zero automatically.

3.1.5.1.2 Input/output Data Type

BYTE, INT, WORD, DWORD, SINT, UINT, USINT, DINT.

3.1.5.1.3 Application Example of Instructions

|Variab|e Definition

MNo. “ariable Name Address “ariable De=scription Variable Type Initial Value Power Fail Safeguard
0001 War1 BYTE lll 0 FALSE
Programing language Program
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Variable Definition

Ladder diagram (LD)

EN

(*The result Varl is 2#10100%)

Var1

Structured text (ST)

Varl:=SHL(16#45,2);

(*The result Varl is 16#14*)

Continuous Function Chart
(CFC)

SHL (4

271000101

A 4

h 4

(*The result Varl is 2#10100%)

3.1.5.2

3.1.5.2.1 Function

SHR (Shift Right)

The bitwise shift right will be carried out for the operand, and the rightmost bit will not be processed, but
the leftmost will be supplemented with zero automatically.

3.1.5.2.2

Input/output Data Type

BYTE, INT, WORD, DWORD, SINT, UINT, USINT, DINT.

3.1.5.2.3 Application Example of Instructions

IVariabIe Definition

MNo. “ariable Name Address “ariable De=scription Variable Type Initial Value Power Fail Safeguard
00 ar BYTE l:l 0 FALSE
Programing language Program
SHR
EM EMNO b
Ladder diagram (LD) 2#1000101}—IN ouT
2 |— M

(*The result Varl is 2#10001%*)

Structured text (ST)

Varl:=SHR(16#45,2); (*The result Varl is 16#11*)
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Variable Definition

EN ENC
Continuous Function Chart (CFC) |ZZ7000101 Vari

(*The result Varl is 2#10001%*)

3.1.5.3 ROL (Ring Shift Left)

3.1.5.3.1 Function

The ring shift left will be carried out for the operand, and the leftmost bit will be supplemented to the lowest
bit on the right directly.

3.1.5.3.2 Input/output Data Type

BYTE, INT, WORD, DWORD, SINT, UINT, USINT, DINT.

3.1.5.3.3 Application Example of Instructions

IVariabIe Definition

MNo. “ariable Name Address “ariable De=scription Variable Type Initial Value Power Fail Safeguard
0001 Wart BYTE lll 0 FALSE &
Programing language Program
ROL

. EN ENO -+

Ladder diagram (LD — -
gram (LD) SET000701
(*The result Varl is 2#10101*)
Structured text (ST) Varl:=ROL(16#45,2); (*The result Varl is 16#15*)
ROL _

Continuous Function Chart 2#1000101 | »
(CFC) | = ] >

(*The result Varl is 2#10101*)
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3.1.54 ROR (Ring Shift Right)

3.1.5.4.1 Function

The ring shift right will be carried out for the operand, and the rightmost bit will be supplemented to the
highest bit on the left directly.

3.1.5.4.2 Input/output Data Type

BYTE, INT, WORD, DWORD, SINT, UINT ,USINT, DINT.

3.1.5.4.3 Application Example of Instructions

|Variable Definition

No. ‘ariable Name Address ‘fariable Description ‘fariable Type Initial Value Power Fail Safeguard
0001 Wart BYTE lll 0 FALSE L
Programing language Program
ROR
EN ENO
Ladder diagram (LD) Var
(*The result Varl is 2#1010001%)
Structured text (ST) Varl:=ROR(16#45,2); (*The result Varl is 16#51%)
ROR 0
Continuous Function Chart 251000101 Var1

v v

(CFC) 2

(*The result Varl is 2#1010001%)

3.1.6 Data Type Conversion

AutoThink provides 200 data type conversion instructions, which are used to convert the various data
types.

Syntax: <TYPE1> TO_<TYPE2>

It is forbidden to implicitly convert "larger" data types to "smaller" data types, and it is possible to lose
information when changing from a larger data type to a smaller data type.

If the converted value exceeds the storage range of the target data type, the high byte is ignored. Such as
converting an INT type to a BYTE type, or converting a DINT type to a WORD type.
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The following Table lists all the data type conversion instructions. This Section describes the data type
conversion instructions.

O Data Type Conversion Instructions List

BOOL_TO_<TYPE>

BYTE_TO_<TYPE>

DATE_TO_<TYPE>

DINT_TO_<TYPE>

BOOL_TO_BYTE
BOOL_TO_DATE
BOOL_TO_DINT
BOOL_TO_DT
BOOL_TO_DWORD
BOOL_TO_INT
BOOL_TO_LINT
BOOL_TO_LREAL
BOOL_TO_LWORD
BOOL_TO_REAL
BOOL_TO_STRING
BOOL_TO_SINT
BOOL_TO_TIME
BOOL_TO_TOD
BOOL_TO_UDINT
BOOL_TO_UINT
BOOL_TO_ULINT
BOOL_TO_WORD

BYTE_TO_BOOL
BYTE _TO_DATE
BYTE _TO_DINT
BYTE _TO_DT
BYTE _TO_DWORD
BYTE _TO_INT
BYTE _TO_LINT
BYTE TO_LREAL
BYTE _TO_LWORD
BYTE _TO_REAL
BYTE _TO_SINT
BYTE_TO_STRING
BYTE _TO_TIME
BYTE _TO_TOD
BYTE _TO_UDINT
BYTE _TO_UINT
BYTE _TO_ULINT
BYTE _TO_USINT
BYTE _TO_WORD

DATE_TO_BOOL
DATE_TO BYTE
DATE _TO_DINT
DATE _TO_DWORD
DATE _TO_INT
DATE _TO_LINT
DATE _TO_LREAL
DATE _TO_LWORD
DATE _TO_REAL
DATE _TO_SINT
DATE _TO_STRING
DATE _TO_UDINT
DATE _TO_UINT
DATE _TO_ULINT
DATE _TO_USINT
DATE _TO_WORD

DINT_TO_BOOL
DINT_TO_BYTE
DINT_TO_DATE
DINT_TO_DT
DINT_TO_DWORD
DINT_TO_INT
DINT _TO_LINT
DINT _TO_LREAL
DINT _TO_LWORD
DINT_TO_REAL
DINT_TO_SINT
DINT _TO_STRING
DINT_TO_TIME
DINT_TO_TOD
DINT_TO_UDINT
DINT_TO_UINT
DINT_TO_ULINT
DINT_TO_USINT
DINT_TO_WORD

DT_TO_<TYPE>

DWORD_TO_<TYPE>

INT_TO_<TYPE>

LINT_TO_<TYPE>

DT_TO_BOOL
DT_TO_BYTE
DT_TO_DINT
DT_TO_DWORD
DT_TO_INT

DT _TO_LINT

DT _TO_LREAL
DT _TO_LWORD
DT_TO_REAL
DT_TO_SINT
DT_TO_STRING
DT_TO_UDINT
DT_TO_UINT
DT_TO_ULINT
DT_TO_USINT
DT_TO_WORD

DWORD_TO_BOOL
DWORD_TO_BYTE
DWORD_TO_DATE
DWORD_TO_DINT
DWORD_TO_DT
DWORD_TO_INT
DWORD_TO_LINT
DWORD_TO_LREAL
DWORD_TO_LWORD
DWORD_TO_REAL
DWORD_TO_SINT
DWORD_TO_ STRING
DWORD_TO_TIME
DWORD_TO_TOD
DWORD_TO_UDINT
DWORD_TO_UINT
DWORD_TO_ULINT
DWORD_TO_USINT
DWORD_TO_WORD

INT_TO_BOOL
INT_TO_BYTE
INT_TO_DATE
INT_TO_DINT
INT_TO_DT
INT_TO_DWORD
INT_TO_LINT
INT_TO_LREAL
INT_TO_LWORD
INT_TO_REAL
INT_TO_SINT
INT_TO_STRING
INT_TO_TIME
INT_TO_TOD
INT_TO_UDINT
INT_TO_UINT
INT_TO_ULINT
INT_TO_USINT
INT_TO_WORD

LINT_TO_BOOL
LINT_TO_BYTE
LINT_TO_DATE
LINT_TO_DINT
LINT_TO_DT
LINT_TO_DWORD
LINT_TO_INT
LINT_TO_LREAL
LINT_TO_LWORD
LINT_TO_REAL
LINT_TO_SINT
LINT_TO_STRING
LINT_TO_TIME
LINT_TO_TOD
LINT_TO_UDINT
LINT_TO_UINT
LINT_TO_ULINT
LINT_TO_USINT
LINT_TO_WORD

LREAL_TO_<TYPE>

LWORD_TO_<TYPE>

REAL_TO_<TYPE>

SINT_TO_<TYPE>

LREAL_TO_BOOL
LREAL _TO BYTE
LREAL _TO_DATE
LREAL _TO_DINT
LREAL _TO DT
LREAL _TO_DWORD
LREAL _TO_INT
LREAL _TO_LINT
LREAL _TO_LWORD
LREAL _TO_REAL
LREAL _TO_SINT
LREAL _TO_STRING
LREAL _TO_TIME
LREAL _TO_TOD
LREAL _TO_UDINT

LWORD _TO_BOOL
LWORD _TO_BYTE
LWORD _TO_DATE
LWORD _TO_DINT
LWORD _TO_DT
LWORD _TO_DWORD
LWORD _TO_INT
LWORD _TO_LINT
LWORD _TO_LREAL
LWORD _TO_REAL
LWORD _TO_SINT
LWORD _TO_STRING
LWORD _TO_TIME
LWORD _TO_TOD

LWORD _TO_UDINT

REAL _TO_BOOL
REAL _TO_BYTE
REAL _TO_DATE
REAL _TO_DINT
REAL _TO DT
REAL _TO_DWORD
REAL _TO_INT
REAL _TO_LINT
REAL_TO_LREAL
REAL_TO_ LWORD
REAL _TO_SINT
REAL _TO_ STRING
REAL _TO_TIME
REAL _TO_TOD
REAL _TO_UDINT

SINT_TO_BOOL
SINT_TO BYTE
SINT _TO_DATE
SINT _TO_DINT
SINT_TO_DT
SINT _TO_DWORD
SINT _TO_INT
SINT _TO_LINT
SINT _TO_LREAL
SINT_TO_LWORD
SINT_TO_REAL
SINT_TO_STRING
SINT _TO_TIME
SINT _TO_TOD
SINT _TO_UDINT
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BOOL_TO_<TYPE>

BYTE_TO_<TYPE>

DATE_TO_<TYPE>

DINT_TO_<TYPE>

LREAL _TO_UINT
LREAL _TO_ULINT
LREAL _TO_USINT
LREAL _TO_WORD

LWORD _TO_UINT
LWORD _TO_ULINT
LWORD _TO_USINT
LWORD _TO_WORD

REAL _TO_UINT
REAL _TO_ULINT
REAL _TO_USINT
REAL _TO_WORD

SINT _TO_UINT
SINT _TO_ULINT
SINT _TO_USINT
SINT _TO_WORD

STRING_TO_<TYPE>

TIME_TO_<TYPE>

TOD_TO_<TYPE>

UDINT_TO_<TYPE>

STRING _TO_BOOL
STRING _TO _BYTE
STRING _TO_DATE
STRING _TO_DINT
STRING _TO_DT
STRING _TO_DWORD
STRING _TO_INT
STRING _TO_LINT
STRING _TO_LREAL
STRING _TO_LWORD
STRING _TO_REAL
STRING _TO_SINT
STRING _TO_TIME
STRING _TO_TOD
STRING _TO_UDINT
STRING _TO_UINT
STRING _TO_ULINT
STRING _TO_USINT
STRING _TO_WORD

TIME_TO_BOOL
TIME_TO_BYTE
TIME_TO_DINT
TIME_TO_DWORD
TIME_TO_INT
TIME_TO_LINT
TIME_TO_LREAL
TIME_TO_ LWORD
TIME_TO_REAL
TIME_TO_SINT
TIME_TO_STRING
TIME_TO_UDINT
TIME_TO_UINT
TIME_TO_ULINT
TIME_TO_USINT
TIME_TO_WORD

TOD_TO_BOOL
TOD_TO_BYTE
TOD_TO_DINT
TOD_TO_DWORD
TOD_TO_INT
TOD_TO_LINT
TOD_TO_LREAL
TOD_TO_LWORD
TOD_TO_REAL
TOD_TO_SINT
TOD_TO_STRING
TOD_TO_UDINT
TOD_TO_UINT
TOD_TO_ULINT
TOD_TO_USINT
TOD_TO_WORD

UDINT_TO_BOOL
UDINT_TO_BYTE
UDINT_TO_DATE
UDINT_TO_DINT
UDINT_TO_DT
UDINT_TO_DWORD
UDINT_TO_INT
UDINT_TO_LINT
UDINT_TO_LREAL
UDINT_TO_LWORD
UDINT_TO_REAL
UDINT_TO_SINT
UDINT_TO_ STRING
UDINT_TO_TIME
UDINT_TO_TOD
UDINT_TO_UINT
UDINT_TO_ULINT
UDINT_TO_USINT
UDINT_TO_WORD

UINT_TO_<TYPE>

ULINT_TO_<TYPE>

USINT_TO_<TYPE>

WORD_TO_<TYPE>

UINT_TO_BOOL
UINT_TO_BYTE
UINT_TO_DATE
UINT_TO_DINT
UINT_TO_DT
UINT_TO_DWORD
UINT_TO_INT
UINT_TO_LINT
UINT_TO_LREAL
UINT_TO_LWORD
UINT_TO_REAL
UINT_TO_SINT
UINT_TO_ STRING
UINT_TO_TIME
UINT_TO_TOD
UINT_TO_UDINT
UINT_TO_ULINT
UINT_TO_USINT
UINT_TO_WORD

ULINT_TO_BOOL
ULINT_TO_BYTE
ULINT_TO_DATE
ULINT_TO_DINT
ULINT_TO_DT
ULINT_TO_DWORD
ULINT_TO_INT
ULINT_TO_LINT
ULINT_TO_LREAL
ULINT_TO_LWORD
ULINT_TO_REAL
ULINT_TO_SINT
ULINT_TO_ STRING
ULINT_TO_TIME
ULINT_TO_TOD
ULINT_TO_UDINT
ULINT_TO_UINT
ULINT_TO_USINT

ULINT_TO_WORD

USINT_TO_BOOL
USINT_TO_BYTE
USINT_TO_DATE
USINT_TO_DINT
USINT_TO_DT
USINT_TO_DWORD
USINT_TO_INT
USINT_TO_LINT
USINT_TO_LREAL
USINT_TO_LWORD
USINT_TO_REAL
USINT_TO_SINT
USINT_TO_ STRING
USINT_TO_TIME
USINT_TO_TOD
USINT_TO_UDINT
USINT_TO_UINT
USINT_TO_ULINT

USINT_TO_WORD

WORD _TO_BOOL
WORD _TO_BYTE
WORD _TO_DATE
WORD _TO_DINT
WORD _TO_DT
WORD _TO_DWORD
WORD _TO_INT
WORD _TO_LINT
WORD _TO_LREAL
WORD _TO_LWORD
WORD _TO_REAL
WORD _TO_SINT
WORD _TO_ STRING
WORD _TO_TIME
WORD _TO_TOD
WORD _TO_UDINT
WORD _TO_UINT
WORD _TO_ULINT

WORD _TO_ USINT

3.1.6.1 BOOL Type Conversion

3.1.6.1.1 Function

Convert the BOOL type into other data types.
It will output 1 if the input is TRUE when the output is the numeric type and output O if the input is FALSE.

When the output is a string type, if the input is TRUE, the string 'TRUE' is output, and if the input is FALSE,
the string 'FALSE' is output.
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3.1.6.1.2 Application Example of Instructions

Variable Definition

No. Variable Name  Address | Variable Description Variable Type Initial Value Power Fail Safeguard
o001 Warlnt1 INT Tlo FALSE
nooz time1 TIME ll THONS FALSE
ooo3 td TOD LI TODH00:00:00 FALSE
noo4 date1 DATE ll Da#1970-01-01 FALSE
ooos datedt oT ll DT#1570-01-01-00:00:00 | FALSE

Programing language Program
BOOL_TO_INT
EN ENO
| TRUE |— —| Varint1=1
BOOL_TO_TIME
EN ENO
[TRUE | —ftime1=T#1ms |

BOOL_TO_TOD
Ladder diagram (LD) EN ENO

[TRUE }— ——td=TOD#00:00:00.001 |

BOOL_TO_DATE

EN ENO
[TRUE | [date1=D#1970-01-01 |
BOOL_TO_DT
EN ENO
[TRUE |~ | [datedt=DT#1970-01-01-00:00.01 |

Varintl:=BOOL_TO_INT(TRUE); (*The resultis 1*)
time1:=BOOL_TO_TIME(TRUE); (*The result is T#1ms*)

Structured text (ST) td:=BOOL_TO_TOD(TRUE);  (*The result is TOD#00:00:00.001%)
date1l:=BOOL_TO_DATE(TRUE); (*The result is D#1970-01-01*)

datedt :=BOOL_TO_DT(TRUE); (*The result is DT#1970-01-01-00:00:01%)
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\Variable Definition

BOOL_TO_INT [
[ TRUE |—f 9 Varinti=1
BOOL_TO_TIE [
[ TRUE |—f ==a—] time1=T#1ms |
Continuous Function Chart BOOL_TC_TOD .
(CFC) [TRUE |—| =9 0D700.00:00.001 [
BOOL_TO_DATE | @
[ TRUE |—» ===iiate 1=D#1970-01-01 @
BooL_T0. 0T [
[TRUE |— Z5D1#1970-01-01-00:00:01 [
3.1.6.2 BYTE Type Conversion
3.1.6.2.1 Function

Convert the BYTE type into other data types.

For BYTE_TO_BOOL, the output will be TRUE if the input is not equal to 0 and be FALSE if the input is
equal to 0.

For BYTE_TO_TIME and BYTE_TO_TOD, the input will be converted in millisecond.

For BYTE_TO_DATE and BYTE_TO_DT, the input will be converted in second.

3.1.6.2.2 Application Example of Instructions

|Variab|e Definition

No. Variable Name  Address | ariable Description Variable Type Initial Value: Power Fail Safeguard _*|
0001  |Varbooll BOOL Tl FaLSE T FaLSE
0002 |Varbyted BYTE Ll 0 FALSE
0003 | Varint INT Ll 0 FALSE
0004 |Vartimel TIME Ll T#IMS FALSE
0005 | Vardt! oT Ll OT#1970-01-01-00:00:00 | FALSE
0006  |Varreal REAL Ll 0 FALSE .
Programing language |Program
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Variable Definition

BYTE_TC_BOOL
EN ENO

|"-farb yte1=255 |— Varbool1=TRUE

BYTE_TO_INT
EN ENO

[Varbyte1=255 |— —{Varint1=255 |

BYTE_TO_TIME
Ladder diagram (LD) EN ENO

[Varbyte1=255 |— —Vartime1=T#255ms |

BYTE_TO_DT
EN ENO
Varbjie1=255 | Vardt1=DT1#1970-01-01-00:04:15 |

BYTE_TO_REAL
EN ENO

|‘-/'arbyte1=255 |— —|"-farrea|1=255 |

Varbyte1l:=16#FF; (*Varbytel value*)

Varbool1:=BYTE_TO_BOOL (Varbytel); (*The result is TRUE *)
Varintl:=BYTE_TO_INT(Varbytel); (*The result is 16# FF *)
Vartimel:=BYTE_TO_TIME(Varbytel); (*The result is T#255ms *)
Vardt1:=BYTE_TO_DT(Varbytel); (*The result is DT#1970-01-01-00:04:15 *)
Varreall:=BYTE_TO_REAL(Varbytel); (*The result is 255 *)

Structured text (ST)
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Variable Definition

Continuous Function Chart

BYTE_TO_BOOL
== Varbooli=TRUE _!

BYTE_TO_INT

Vannt1=255 &

BYTE_TO_TIME
=== Vartime1=T#255ms .

(CFC)
BYTE_TO_DT
ToREF preT e DT#1970-01-01-00.04.15 D
BYTE_TO_REAL
3.1.6.3 DATE Type Conversion
3.1.6.3.1 Function

Convert the DATE type into other data types. The date is stored in second internally, which starts from
January 1, 1970.

For DATE_TO_BOOL, the output will be TRUE if the input is not equal to 0 and be FALSE if the input is

equal to 0.

3.1.6.3.2 Application Example of Instructions

|Variab|e Definition

No. Variable Name

oo \arint1

Address  Variable Description

Variable Type

Initial Value

Power Fail Safequal

INT

FALSE

Programing
language

Program

Ladder diagram
(LD)

D#1970-01-15

DATE_TO_INT
EN ENO

L [varint1=29852 |

Structured text
(ST)

Varlnt1:=DATE_TO_INT(D#1970-01-15);

Note:

(*The result is 29952*)

If D#1970-01-15 (decimal 14x24x3600=1209600=16#127500) is saved as the INT type variable, the
high bit data will lose, and the low bit data 16#7500 will be displayed only, and it is converted into the

decimal 29952.
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Variable Definition

Continuous
Function Chart

D#1970-01-15

(CFC)

DATE_TO_INT

)]
Varint1=29952

3.1.6.4

3.1.64.1

DINT Type Conversion

Function

Convert the DINT type into other data types.

For DINT_TO_BOOL, the output will be TRUE if the input is not equal to 0 and be FALSE if the input is

equal to 0.

For DINT_TO_TIME and DINT _TO_TOD, the input will be converted in millisecond.

For DINT_TO_DATE and DINT _TO_DT, the input will be converted in second.

3.1.6.4.2 Application Example of Instructions

Variable Definition

diagram (LD)

Mo. ‘“ariable Name  Address | \ariable Description Wariable Type Initial Walue Power Fail Safegua
0001 Vardint1 DINT hl FALSE
nooz Varusint1 USINT ll 0 FALSE
ooo3 Vartime1 TIME LI THOMS FALSE
noo4 Vardt DT LI ODT#1570-01-01-00:00:00 ' FALSE

Programing Program
language

DINT_TO_USINT

EN ENO

—{ Varusint1=64 |
g DINT_TO_TIME
aaaer
EN ENO

—vartime1=T#3m20s0ms |

EN

DINT_TO_DT

ENO

—{Vardt=DT#1970-01-03-07:33:20 |

Structured text
(ST)

Vardint1:=200000;

Varusintl:=DINT_TO_USINT(Vardintl);

(*Result 64%)

Note: If the integer 200000 (hexadecimal 16#30D40) is saved as the USINT type variable, the high bit
data will lose, and the low bit data 64 (hexadecimal 16#40) will be displayed only.

Vartimel:=DINT_TO_TIME(Vardintl);
Vardt:=DINT_TO_DT(Vardintl);

(*Result T#3m20s0ms*)
(*Result DT#1970-01-03-07:33:20 *)
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\Variable Definition

Continuous
Function Chart
(CFC)

[ Vardint1=200000 }——»

DINT_TO_USINT
EY Varusint1=64

[ Vardint1=200000 }—

DINT_TO_TME [B

s/ atime 1=T#3m20s0ms .

DINT_TO_DT

[ Vardinti=200000 }—

dt=DT#1870-01-03-07:33:20 .

[ DINT01=1239876 }—IN

DINT_TO_STRING

ouTle STRING02=1230876 |

3.1.6.5

3.1.6.5.1

DT Type Conversion

Function

Convert the DT type into other data types. The date is stored in second internally, which starts from
January 1, 1970.

For DT_TO_BOOL, the output will be TRUE if the input is not equal to 0 and be FALSE if the input is equal

to O.

3.1.6.5.2 Application Example of Instructions

Variable Definition

(LD)

No. Variable Mame  Address | Variable Description Wariable Type Initial Value Power Fail Safeguai
000 Varbyte BYTE Tlo FALSE
Programing Program
language
dder d DT_TO_BYTE
Ladder diagram
9 EN ENO

[DT#1970-01-15-05:05:05 —

—IVa rbyte=129 |

Structured text (ST)

Note:

129 will be displayed only.

Varbyte:=DT_TO_BYTE(DT#1970-01-15-05:05:05); (*Result Varbyte Jy 129%)

DT#1970-01-15-05:05:05 is converted into seconds, which is
(((14*24+5)*60+5)*60+5)=1227905=16#12BC81,
and saved as the BYTE type variable, the high 24-bit data will lose, and the low 8-bit data 16#81=

Continuous
Function Chart
(CFC)

DT_TO_BYTE
Varbyte=129

[ DT#1970-01-15-05:05:05 }——
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3.1.6.6 DWORD Type Conversion

3.1.6.6.1 Function

Convert the DWORD type into other data types.

For DWORD_TO_BOOL, the output will be TRUE if the input is not equal to 0 and be FALSE if the input is
equal to 0.

For DWORD_TO_TIME and DWORD_TO_TOD, the input will be converted in millisecond.

For DWORD_TO_DATE and DWORD_TO_DT, the input will be converted in second.

3.1.6.6.2 Application Example of Instructions

Variable Definition

No. Variable Name  Address | Variable Description Variable Type Initial Value Power Fail Safegua ™.
o001 Warusint1 USINT Tlo FALSE
oooz Wardword1 DWORD ll 0 FALSE
0003 Wartime:1 TIME ll THOMS FALSE
ooo4 Wardti oT ll DT#1570-01-01-00:00:00 | FALSE
|F£)i Loé]l:ggneing Program

DWORD_TO_USINT
EN ENO

[Vardword1=22271 |— Varusint1=255

DWORD_TO_TIME
Ladder diagram

(LD) EN ENO
[Vardword1=22271 }— —Vartime1=T#225271ms |
DWORD_TO_DT
EN ENO
[Vardword1=22271 |— —Vardt1=DT#1970-01-01-06:11:11 |
Varword1:=16#56FF; (*Varword1 value*)

Varusintl:=DWORD_TO_USINT(Vardwordl); (*Result 255 *)

Structured text |Note: If the integer 16#56FF (decimal 22271) is saved as the USINT type variable, the high bit data
(ST) will lose, and the low bit data 255 (hexadecimal 16#FF) will be displayed only.
Vartimel:=DWORD_TO_TIME(Vardwordl);  (*Result T#22s271ms*)
Vardt1:=DWORD_TO_DT(Vardwordl); (*Result DT#1970-01-01-06:11:11 *)
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\Variable Definition

DWORD_TO_USINT

| Vardword1=22271 |—— /arusint1=255
Continuous DWORD_TO_TIME |8
'(:Cugg)'on Chart | argwordi=22271 }—| rer g Vanime1=1#225271ms [
DWORD_TO_OT &
[Varaword1=22271 }—) e e 01#1970-01-01-06.11.11 [

3.1.6.7 INT Type Conversion

3.1.6.7.1 Function

Convert the INT type into other data types.

For INT_TO_BOOL, the output will be TRUE if the input is not equal to 0 and be FALSE if the input is

equal to 0.

For INT_TO_TIME and INT _TO_TOD, the input will be converted in millisecond.

For INT_TO_DATE and INT _TO_DT, the input will be converted in second.

3.1.6.7.2 Application Example of Instructions

Variable Definition

No. Wariable Name  Address | Variable Description Variable Type Initial Value: Power Fail Safeguard %
oood Varsint1 SINT Tlo FALSE ﬂ
Programin

9 9 Program
language

. INT_TO_SINT
Ladder diagram =2 =
EN ENO

(LD)

—|"vf3rsint1=127 |

Structured text

VarSINT1 := INT_TO_SINT(4223); (*Result VarSINT1 Jy 127 *)

(ST) Note: If the integer 4223 (hexadecimal 16#107F) is saved as the SINT type variable, the high bit

data will lose, and the low bit data 127 (hexadecimal 16#7F) will be displayed only.

Continuous
Function Chart
(CFC)

{932
SLLS

INT_TO_SINT
Varsint1=127
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3.1.6.8 LINT Type Conversion

3.1.6.8.1 Function

Convert the type of long integer data to other types of data.

When LINT_TO_BOOL, Input is not equal to 0, the output is TRUE, when the input is equal to 0, the
output is FALSE; When LINT_TO_TIME, LINT_TO_TOD, the input shall be converted by millisecond value.

When LINT_TO_DATE, LINT_TO_DT, the input shall be converted by second value.

3.1.6.8.2 Application Example of Instructions

Variable Definition

No. ‘Variable Name Address Variable Description Variable Type Initial Value Power Fail Safeguard
0001 | \varlintd LINT Tl FALSE =
oooz Wargint1 SINT LI 0 FALSE LI

Programming

Language Program

LINT_TO_SINT
EN ENO

Varlint1=1050 I OUT || Varsint1=26

Ladder Diagram
(LD>

Varsintl:=LINT_TO_SINT(Varlintl); (*The result of Varsintl is 26*)
Structured Text (ST) [Description: if saving the integer 1050 (hexadecimal is 16#41A) as variable of SINT type, then
the high data will be lost, and only the low data 26 (hexadecimal is 16#1A)will be showed.

Continuous Function LINT_TO_SINT
Chart (CFC) Warlint1=1050 I OUTHE Varsint1=26

3.1.6.9 LREAL Type Conversion

3.1.6.9.1 Function

Convert the LREAL type into other data types.

For LREAL_TO_BOOL, the output will be TRUE if the input is not equal to 0 and be FALSE if the input is
equal to 0. For LREAL_TO_TIME and LREAL_TO_TOD, the input will be converted in millisecond.

For LREAL_TO_DATE and LREAL_TO_DT, the input will be converted in second.

For LREAL_TO_STRING, the maximum string length after the conversion is 16.
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3.1.6.9.2

Application Example of Instructions

Variable Definition

MNa. Variable Name | Address  Variable Description Mariable Type ‘ Initial Value Power Fail Safeguard =/
oo \arint1 INT Tla FALSE LI
nooz “arint2 INT la FALSE LI
0oo3 “arint3 INT la FALSE LI
o004 “arint4 INT bl FALSE LI

Programing language Program
LREAL_TCO_IMT
Ladder diagram (LD) EM EMNO ——
[ 15 N OUT {Varint1=2]

Structured text (ST)

VarINT1:= LREAL_TO_INT(1.5); (*The result VarINT1 is 2*)
VarINT2:= LREAL_TO_INT(1.4); (*The result VarINT2 is 1*)
VarINT3:= LREAL_TO_INT(-1.5); (*The result VarINT3 is -2¥)
VarINT4:= LREAL_TO_INT(-1.4); (*The result VarINT4 is -1*)

(CFC)

Continuous Function Chart

I

LREAL TO_INT |

ouT|

3.1.6.10 LREAL Type Conversion

3.1.6.10.1 Function

Convert the type of long word to other types of data.

When LWORD_TO_BOOL, Input is not equal to 0, the output is TRUE, when the input is equal to 0, the
output is FALSE; When LWORD_TO_TIME, LWORD_TO_TOD, the input shall be transited by millisecond

value.

When LWORD_TO_DATE, LWORD_TO_DT, the input shall be transited by second value.

3.1.6.10.2 Application Example of Instructions

\Variable Definition
No. “ariable Name Address | Variable Description| Wariable Type Initial Value Power Fail Safeguard
0o Warlword1 LWORD o FALSE LI
0002 Warusint1 USINT LI 0 FALSE LI
0003 Wartime1 TIME LI THOMS FALSE LI
0004 Wardt OT LI DT#1570-01-01-00:00:00 | FALSE LI
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Variable Definition

Programming

| Program
anguage
LWORD_TO_USINT
EM ENOD
[Varlword1=4876 |—IN OUT | Varusinti=12
Ladder LWORD_TO_TIME
Diagram EM EMOD
(LD [Varlword1=4876 |—IN OUT |—{Vartime1=T#45876ms |
LWORD_TO_DT
EN ENO
[Varlword1=4876 |IN OUT |—{Vardt1=DT#1970-01-01-01:21:16 |

\Varlword1:=4876; (*Varlwordlvalue*)

Varusintl:=LWORD_TO_USINT(Varlwordl); (*Result 12*)

Structured Description: if saving the integer 4876 (hexadecimal is 16#130C) as variable of USINT type, then the
Text (ST) high data will be lost, and only the low data 12 (hexadecimal is 16#0C) will be showed.
Vartimel:=LWORD_TO_TIME(Varlwordl); (*Result T#4s876ms*)
Vardtl:=LWORD_TO_DT(Varlwordl); (*Result DT#1970-01-01-01:21:16%)

LWORD_TO_USINT

[ Varlword1=4876 |—|IN OUTIE Varusint1=12
fFiontitf)UOléSh , LWORD_TO_TINE |
orey ([ Varwordi=4876 |— N OUT]reszre] Varime1=T#4s876ms )

LWORD_TO DT 12

[Variword1=4876 |—{iN OUTleeEmsziemA=D 1#1970-01-01-0121:16 p

3.1.6.11 REAL Type Conversion

3.1.6.11.1 Function

Convert the REAL type into other data types.

For REAL_TO_BOOL, the output will be TRUE if the input is not equal to 0 and be FALSE if the input is
equal to 0. For REAL_TO_TIME and REAL_TO_TOD, the input will be converted in millisecond.

For REAL_TO_DATE and REAL_TO_DT, the input will be converted in second.
For LREAL_TO_STRING, the maximum string length after the conversion is 16.
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3.1.6.11.2 Application Example of Instructions

Variable Definition

MNa. Variable Name | Address  Variable Description Mariable Type ‘ Initial Value Power Fail Safeguard =/
0001 arint1 INT Tlo FALSE LI
0002 arint2 INT Tlo FALSE LI
0003 Varint3 INT Tlo FALSE LI
o004 “arint4 INT bl FALSE LI
Programing language Program

REAL_TO_INT
Ladder diagram (LD) EN ENO |

Structured text (ST)

VarINT1:= REAL_TO_INT(1.5);
VarINT2:= REAL_TO_INT(1.4);

(*The result VarINT1 is 2*)
(*The result VarINT2 is 1*)

VarINT3:= REAL_TO_INT(-1.5); (*The result VarINT3 is -2*)

Continuous Function
Chart (CFC)

VarINT4:= REAL_TO_INT(-1.4); (*The result VarINT4 is -1*)

REAL_TO_INT

[varti=2 8

3.1.6.12 SINT Type Conversion

3.1.6.12.1 Function

Convert the SINT type into other data types.

For SINT_TO_BOOL, the output will be TRUE if the input is not equal to 0 and be FALSE if the input is

equal to 0.

For SINT_TO_TIME and SINT _TO_TOD, the input will be converted in millisecond.

For SINT_TO_DATE and SINT _TO_DT, the input will be converted in second.

3.1.6.12.2 Application Example of Instructions

|Variab|e Definition

No. ‘ariable Name Address ariable Description ‘ariable Type Initial Walue Power Fail Safe
0001 Warsint1 SINT bl 7 FALSE
0002 Wardt1 oT LI OT#1570-01-01... FALSE
0003 Warreall REAL j 0 FALSE
Programing language |Program .
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Variable Definition

SINT_TO_DT
EN ENO

|"-/‘arsint1=100 I— —Vardt1=DT#1970-01-01-00:01:40 |

Ladder diagram (LD)

SINT_TO_REAL
EN ENO

|"-/‘arsint1=100 |— —I"u"arreal1=100 |

Varsint1:=100;  (*Varsintl value*)
Structured text (ST) Vardtl:=SINT_TO_DT(Varsintl); (*Result DT#1970-01-01-00:01:40 *)
Varreall:=SINT_TO_REAL(Varsintl); (*The result is 100 .0%)

SiNT_To_oT [
[Varsinti=100 |—| =5 D1#1070-01-01-00.01.40
Continuous Function Chart

(CFC)
SINT_TO_REAL
| Varsint1=100 |,—-. Varreal1=100

3.1.6.13 STRING Type Conversion

3.1.6.13.1 Function

Convert the STRING type into other data types.

FOR STRING_TO_BOOL instruction , the output will be TRUE if the input string is 'TRUE' or 'true'.
Otherwise, the output will be FALSE.

3.1.6.13.2 Application Example of Instructions
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Variable Definition

(CFC)

Continuous Function Chart

Mo. | “ariable Name| Address | Variable Description ariable Type Initial Value | Power Fail Safegua
0001 (b TIME T TH0MS FALSE
0002 (c BOOL LI FALSE LI FALSE
0003 (d DINT LI 0 FALSE
I 1 I I B
0007 |0=8TRING_TO_TIME(T&#127MZ"); b=T#127ms=
0002 |c= 5TRING_TO_BOOL (TRUE'); S TRIUE
0003|d:= STRING_TO_DIMT (M24378'); d="124378
0004
Programing language Program
Structured text (ST)
STRING_TO_TIME
[STRING01=4580763 }—IN oUTk TIMEO 1=T#0ms

I STRING02="1239876" }—b IN

STRING_TO_DINT &
OUTjezs{ DINT01=1239876 @

3.1.6.14 TIME Type Conversion

3.1.6.14.1 Function

Convert the TIME type into other data types. The time is stored into the DWORD type in millisecond
internally (start from 00:00 for the TIME_OF_DAY variable).

For TIME_TO_BOOL, the output will be TRUE if the input is not equal to 0 and be FALSE if the input is
equal to 0.

3.1.6.14.2 Application Example of Instructions

Variable Definition

No.

oo

Vardword

Variable Name

Address | Variable Description | Variable Type In

itial “alue | Power Fail Safegue®

DWORD

-

0

FALSE

Programing language

Program
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EN

TIME_TO_DWORD

ENO

Ladder diagram (LD)

| T#5m I—

—vardword=300000 |

Structured text (ST)

Vardword:=TIME_TO_DWORD(T#5m);

(*The result is 300000%)

TIME_TO_DWORD

| Varaword=300000 [0

Continuous Function Chart
(CFC)

TIME_TO_S
] TIMEO1=T#1h16m295763ms IN

TRING

ouvggm.[ STRING01=4580763 |

3.1.6.15 TOD Type Conversion

3.1.6.15.1 Function

Convert the TOD type into other data types. The date is converted in millisecond internally.

For TOD_TO_BOOL, the output will be TRUE if the input is not equal to 0 and be FALSE if the input is

equal to 0.

3.1.6.15.2 Application Example of Instructions

Variable Definition

TOD#10:11:40

—{ Varusint1=96 |

Ladder diagram
(LD)

TOD#10:11:40

TOD_TO_REAL
EN ENO

—varreal1=3.67e+007 |

MNo. ariable Mame Address | Variable Description| “ariable Type Initial Value Power Fail Safegui®
0001 Wartod1 TOD T | TODR00:00:00 | FALSE
nooz Waruginti USINT LI 0 FALSE
o3 Wartime 1 TIME LI THOMS FALSE
IProgramlng Program
anguage
TOD_TO_USINT
EN ENO

Structured text (ST)

Vartod1:=TOD#10:11:40;
Varusint1:=TOD_TO_USINT(Vartod1);
Varreall:=TOD_TO_REAL(Vartodl);

(*Vartodl value*)

(*The result is 96*)
(*The result is 3.67e+007*)

Continuous
Function Chart = T
(CFC) TOD#10:11:40

TOD_TO_USINT
= Yarusint1=96
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Variable Definition

TOD#10:11:40

TOD_TO_REAL

Varreal1=3.67e+007 P

3.1.6.16 UDINT Type Conversion

3.1.6.16.1

Function

Convert the UDINT type into other data types.

For UDINT_TO_BOOL, the output will be TRUE if the input is not equal to 0 and be FALSE if the input is

equal to 0.

For UDINT_TO_TIME and UDINT _TO_TOD, the input will be converted in millisecond.
For UDINT_TO_DATE and UDINT _TO_DT, the input will be converted in second.

3.1.6.16.2 Application Example of Instructions

Variable Definition

diagram (LD)

—Vartime1=T#5m0s0ms |

300000

UDINT_TO_DT
EN ENO

—{ardt1=DT#1970-01-01-00:00:00 |

No. ‘fariable Mame Address | Wariable Description ‘Variable Type Initial Value Power Fail Safeguard
0001 “arudint1 UDINT Zlo FaLSE Ll
nooz “arusgint1 USINT LI 0 FALSE Ll
0003 Wartime1 TIME LI TH#ONS FALSE Ll
noo4 Wardt1 DT LI DT#1570-01-01-00:00:00 | FALSE Ll

Programing Program
language
UDINT_TO_USINT
EN ENO
300000 LTvarusint1=224 |
UDINT_TO_TIME
Ladder EN ENO

Structured text
(ST)

Varudint1:=300000;
Varusintl:= UDINT_TO_USINT(Varudintl);
Note: If the integer 300000 (hexadecimal 16#493EOQ) is saved as the USINT type variable, the high bit
data will lose, and the low bit data 224 (hexadecimal 16#E0) will be displayed only.

Vartime1l:=UDINT_TO_TIME(Varudintl);
\Vardt1:=UDINT_TO_DT(Varudintl);

(*Result 224*)

(*Result T#5m0sOms*)
(*Result DT#1970-01-01-00:00:00 *)
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Variable Definition

UDINT_TO_USINT
|Varudint1=300000 I—» Varusint1=224
Continuous

Function Chart UDINT_TO_TIME
(CFC) [ Varudint1=300000 |——y LEETIAT artime1=T#5mDsUms-

UDINT_TO_DT

RO TH 19 00 10 100 D00

[Varudinti=300000 |—» DT#1370-01-01-00.00.00 (@

3.1.6.17 UINT Type Conversion

3.1.6.17.1 Function

Convert the UINT type into other data types.

For UINT_TO_BOOL, the output will be TRUE if the input is not equal to 0 and be FALSE if the input is
equal to 0.

For UINT_TO_TIME and UINT _TO_TOD, the input will be converted in millisecond.
For UINT_TO_DATE and UINT _TO_DT, the input will be converted in second.

3.1.6.17.2 Application Example of Instructions

Variable Definition

MNo. “ariable Mame Address | Wariable Description Variable Type Initial Value Power Fail Safeguard
oo “aruint1 LINT =1 s000 FALSE LI
ooz “arusint1 USINT LI 0 FALSE Ll
0003 Wartime1 TIME LI THOINS FALSE LI
0004 Wardt1 OT LI OT#1570-01-01-00:00:00 | FALSE LI

IZ :?;:queing Program
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UINT_TO_USINT

EN ENO
[Varuint1=6000 | —{Varusint1=112 |
UINT_TO_TIME
Ladder
diagram (LD) | —— EN ENO ==
[Varuint1=6000 | —vartime1=T#6s0ms |
UINT_TO_DT
EN ENO
[Varuint1=6000 | —Vardt1=DT#1970-01-01-01:40:00 |

Varuint1:=6000;

Varusintl:=UINT_TO_USINT(Varuintl);

Structured text |Note: If the integer 6000 (hexadecimal 16#1770) is saved as the USINT type variable, the high bit
(ST) data will lose, and the low bit data 112 (hexadecimal 16#70) will be displayed only.
Vartimel:=UINT_TO_TIME(Varuintl);

Vardt1:=UINT_TO_DT(Varuintl);

UINT_TO_USINT
| Varuint1=6000 '—-o Varusint1=112
Continuous UINT_TO_TIWE
Function Chart , . T = -
(CFC) | Varuint1=5000 }—o et Vartime1=T#6s0ms P

UINT_TO_DT
| Varuint1=5000 l_‘ FEr e D T#1970-01-01-01 40:00’

3.1.6.18 ULINT Type Conversion

3.1.6.18.1 Function

Convert the type of unsigned long integer data to other types of data.

When ULINT_TO_BOOL, Input is not equal to 0, the output is TRUE, when the input is equal to 0, the
output is FALSE.

When ULINT_TO_TIME, ULINT_TO_TOD, the input shall be converted by millisecond value.
When ULINT_TO_DATE, ULINT_TO_DT, the input shall be converted by second value.
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3.1.6.18.2 Application Example of Instructions

|Variab|e Definition

No. “fariable Mame Address ‘ariable Description | Variable Type Initial Walue Powrer Fail Safeguard
0001 | Varulint1 ULINT ll FALSE =~
o002 Varusint1 USINT Ll 0 FALSE Ll
0003 Wartime1 TIME Ll T#OMS FALSE Ll
0004 Wardt1 DT LI DT#1570-01-01-00:00:00 | FALSE LI

IProgramming Program
anguage
ULINT_TO_USINT
EM ENO
Yarulint1=1500 I—IN ouT —|‘-Iarusint1:22tl |
Ladder ULIMNT_TO_TIME
Diagram EM EMNO
(LD) Varulinti=1500 —{IN OUT |—{Vartime1=T#15500ms |
ULINT_TO_DT
EM EMOD
Varulint1=1500 IM OUT —{Vardt1=DT#1970-01-01-00:25:00 |
\Varulint1:=1500.
Varusintl:=ULINT_TO_USINT (Varulintl).
Structured  [Description: if saving the integer 1500 (hexadecimal is 16#5DC) as variable of USINT type, then the
Text (ST)  |high data will be lost, and only the low data 220 (hexadecimal is 16#DC) will be showed.
Vartimel:=ULINT_TO_TIME (Varulintl).
Vardt1:=ULINT_TO_DT (Varulintl).
ULINT_TO_USINT
Yarulint1=1500 |—>IN o Varusint1=220 P
Continuous
conetion ULINT_TO_TIME |
(CEC) [ Varuiinti=1500 —{iN OUTjr=mzms— Varime1=1#15500ms p
ULNT_TO_DT @
| Varulint1=1500 I—NN GUTrdt1=DT#1EI?EI—EH—EH—EIEI:ES:EIEI ’
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3.1.6.19 USINT Type Conversion

3.1.6.19.1 Function

Convert the USINT type into other data types.

For USINT_TO_BOOL, the output will be TRUE if the input is not equal to 0 and be FALSE if the input is
equal to 0.

For USINT_TO_TIME and USINT _TO_TOD, the input will be converted in millisecond.

For USINT_TO_DATE and USINT _TO_DT, the input will be converted in second.

3.1.6.19.2 Application Example of Instructions

\Variable Definition

No.

0o

o002

0003

ariable Name

arusint1

Wardti

“arreall

Address | Variable Description ‘Variable Type Initial Value Power Fail Safeguard
USINT bl fy FALSE [
oT LI OT#1570-01-01-00:00:00 | FALSE Ll
REAL LI 0 FALSE Ll

Programing language

Program

Ladder diagram (LD)

EN

|'=;'arusint1 =200 I—

USINT_TO_DT

ENO

—{Vardt1=DT#1970-01-01-00:03:20 |

EN

|"~.."arusint1 =200 |—

USINT_TO_REAL

ENO

Varreal1=200

Structured text (ST)

Vardtl:=USINT_TO_DT

Varusint1:=200;  (*Varusintl value*)

(Varusintl); (*Result DT#1970-01-01-00:03:20 *)

Varreall:=USINT_TO_REAL(Varusintl); (*The resultis 200 .0*)

Continuous Function Chart (CFC)

USINT_TO_DT |8
[Varusinti=200 }—» =y 1070-01-01-00.03.20 [

USINT_TC_REAL
[ yarusint1=200 I’_’ Varreal1=200
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3.1.6.20 WORD Type Conversion

3.1.6.20.1 Function

Convert the WORD type into other data types.

For WORD_TO_BOOL, the output will be TRUE if the input is not equal to 0 and be FALSE if the input is

equal to 0.

For WORD_TO_TIME and WORD_TO_TOD, the input will be converted in millisecond.

For WORD_TO_DATE and WORD_TO_DT, the input will be converted in second.

3.1.6.20.2 Application Example of Instructions

Variable Definition

diagram (LD)

[Varword1=4863 |—

—{Vartime1=T#45863ms |

[Varword1=4863 |

WORD_TO_DT
EN ENO

—Vardt1=DT#1970-01-01-01:21:03 |

No. “fariable Mame Addressz | Variable Description Variable Type Initial Value Power Fail Safeguard
0001 “arusint1 USINT bl FALSE LI
0002 |varword WORD hd 0 FALSE hd
0003 | Vartimed TIME L| THOIMS FALSE ﬂ
0004 Wardt1 OT Ll OT#1570-01-... | FALSE Ll

IProgramlng Program

anguage
WORD_TO_USINT
EN ENC

[Varword1=4863 |— Varusint1=255
Ladd WORD_TO_TIME
adder

EN ENOC

Structured text
(ST)

Varword1:=4863;

(*Varwordl value?*)
Varusintl:=WORD_TO_USINT(Varword1l);

(*Result 255 *)

Note: If the integer 4863 (hexadecimal 16#12FF) is saved as the USINT type variable, the high bit
data will lose, and the low bit data 255 (hexadecimal 16#FF) will be displayed only.

Vartimel:=WORD_TO_TIME(Varwordl);

\Vardtl:=WORD_TO_DT(Varwordl);

(*Result T#4s863ms*)

(*Result DT#1970-01-01-01:21:03 *)
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Continuous
Function Chart
(CFC)

varword1=4863

WORD_TO_USINT
Varusint1=255

| .'arword1=4853|-—.

WORD_TO_TINE [
Fraiiey Yartime 1=T#4s862ms .

| .“ar.vord1=-2863|—o

WORD_TO_DT K
T 3D T#1970-01-01-01:21 03'

3.1.6.21 TRUNC

3.1.6.21.1 Function

Get the digital integral of the floating-point number.

3.1.6.21.2 Input/output Data Type

Input: REAL.
Output: DINT.

3.1.6.21.3 Application Example of Instructions

Variable Definition

Ladder diagram (LD)

IN1=36.998 }—{IN ouT - oUT1=36

TRUMC
EM EMNO

IN2=-36.998 |IN OUT H0UT2=-36 |

M. “ariable Name Address | “ariable Description ariable Type Initial WValue | Power Fail Safeguard
| 1M REAL Tl FALSE LI
0oz ouT1 DINT j 0 FALSE LI
0003 N2 REAL ﬂ 0 FALSE LI
noo04 ouTz2 DINT j 0 FALSE LI

Programing language Program - . .
TRUMNC
EM =y
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DOD1]OUT1= TRUNC (36.998); OUT1 =36
. . )
Structured text (ST) 0002|0UT2:= TRUNC (-36.998); OUT2 =-36
TRUNC
TN1=36 998 IN OUTiE——0UT1=36
Continuous Function Chart
(CFC)
TRUNC
IN2=-36.098 IN OUTI= OUT2=36

3.1.7 Pointer Operation

3.1.7.1 ADR (Get Address)

3.1.7.1.1 Function

Get the memory address of the input variable and output it. This address can be used as the pointer in the
program or transferred to the function as the pointer.

3.1.7.1.2 Application Example of Instructions

Variable Definition

No. Variable Name  Address | Variable Description “ariable Type Initial Value Power Fail Safeguard %
0001 | Vard BYTE i B FALSE =
nooz VarAddress POINTER TO BYTE ll 0 FALSE =

Programing language [Program
ADR
Ladder diagram (LD) EN ENO
[Vari=0 |— —varAddress=120994248 |
Structured text (ST)  |VarAddress:= ADR(Varl);
Continuous Function DR D
Chart (CFC) VarAddress=120094245 [

e Please use ADR instruction carefully and sure that the pointer type matchs with the variable type.

e There is a risk with using this instruction, it is suggested to achieve via other ways.
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3.1.7.2

3.1.7.2.1

VAL (Get Value)

Function

Get the address data of the pointer.

3.1.7.2.2 Application Example of Instructions

Variable Definition

“ariable Name Address | Variable Description Variable Type Initial Value Power Fail Safeguard
Vard BYTE bl fy FALSE =l
War2 BYTE ll 0 FALSE j
araddress POINTER TO BYTE ll 0 FALSE LI
Programing Program
language
Ladder ADR WAL
diagram EN ENO EN ENO
(LD) [vari=100 }— ——varAddress=120094248 |[VarAddress=120994248 }— —Var2=100 |
Structured |VarAddress:= ADR(Varl);
text (ST) |Var2:= VAL(VarAddress); (*The result Var2 is 100 *)
Continuous —.
Function ADR _
Chart Var1=100 Var2=100 [&
(CFC)

(i)There is a risk with using this instruction, it is suggested to achieve via other ways.

3.1.8 Character String Operation

3.1.8.1

3.1

8.1.1

Left

Function Prototype

STRING LEFT (STRING str, INT count);
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3.1.8.1.2 Function

Return the substring which is composed of the count characters in the leftmost of the specified string.

3.1.8.1.3 Parameter Description

::t):;r? Data Type Parameter Description
Input end Str STRING Input string, whose maximum length is 128
Count BYTE, WORD, DWORD, SINT, USINT, INT, Length of substring to be returned

UINT, DINT and UDINT

Return substring

(1) If stris empty, return empty.

(2) If count is less than or equal to O, return empty.
Left STRING (3) If the actual length of str is greater than 128, get
the former 128 characters.

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

Output
end

3.1.8.1.4 Configuration Example

Left [0]

[HollySys o|sitr Lefi—— st |@
8 MCount

Configuration Example

The value of Str1 is ‘Holly’.

3.1.8.2 Right

3.1.8.2.1 Function Prototype

STRING RIGHT (STRING str, INT count);

3.1.8.2.2 Function

Return the substring which is composed of the count characters in the rightmost of the specified string.

3.1.8.2.3 Parameter Description

::t):rtr? Data Type Parameter Description
Input end|Str STRING Input string, whose maximum length is 128
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Count

BYTE, WORD, DWORD, SINT, USINT, INT,
UINT, DINT and UDINT

Length of substring to be returned

Output
end

Right

STRING

Return substring

(1) If stris empty, return empty.

(2) If count is less than or equal to O, return empty.
(3) If the actual length of str is greater than 128, get
the former 128 characters.

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

3.1.8.2.4 Configuration Example

The value of Str2 is ‘sys’.

3.1.8.3

3.1.8.3.1

Concat

3 MCount

Right

12

Configuration Example

Function Prototype

STRING CONCAT (STRING strl, STRING str2);

3.1.8.3.2

Function

Connect with two strings.

3.1.8.3.3 Parameter Description
e R Parameter Description
Iltem Type
Inout end Strl STRING |Input string, whose maximum length is 128
P Str2 STRING |Input string, whose maximum length is 128
Return substring
Output Concat  ISTRING (2) If the length of the input string variable is greater than 128, get the former 128
end characters.
(2) If the length of strl plus the length of str2 is greater than 128, return empty.
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3.1.8.3.4 Configuration Example

Holly3ys
MC

The value of str3 is ‘HollySysMC’.

3.1.8.4

3.1.84.1

Delete

Concat .
Str1 Cnncat

Str2

w w

Configuration Example

Function Prototype

STRING DELETE (STRING str, INT len, INT pos);

3.1.8.4.2

Function

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

3.1.8.4.3 Parameter Description
Data A
ltem Data Type Parameter Description
Str STRING Input string, whose maximum length is 128
BYTE, WORD, SINT,
:annpdut Len USINT, INT, UINT Number of characters to be deleted
BYTE, WORD, SINT, o . . .
Pos USINT, INT, UINT Start positoin of strings to be deleted in the str string.
(1) If the actual length of str is greater than 128, get the former 128
characters.
(2) If len is less than 0, then pos=pos+len, len=-len.
Output (3) If pos is less than or equal to 0, then len=len+pos-1, pos=1.
end Delete |STRING (4) If postlen is greater than the length of str, then len = Length of str — pos
+ 1.
(5) If pos is greater than the length of str or len is less than or equal to 0,
return str (if its length is greater than 128, return the former 128 characters).
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3.1.8.4.4 Configuration Example

Delete .
IW pStr Delete
3 plLen
g8 mFos

The value of str4 is ‘HollySys'.

3.1.8.5

3.1.8.5.1

Insert

Configuration Example

Function Prototype

STRING INSERT (STRING strl, STRING str2, INT pos);

3.1.8.5.2

Function

Insert str2 after the pos character of strl, and return the result.

3.1.8.5.3 Parameter Description
:?:rtr? Data Type Parameter Description
Strl STRING Input string, whose maximum length is 128
Input Str2 STRING Input string, whose maximum length is 128
end BYTE, WORD, SINT, " . . o
Pos USINT, INT, UINT Start position of string str2 to be inserted in string strl
(1) If the length of the input string variable is greater than 128, get the
former 128 characters.
(2) If the length of strl plus the length of str2 is greater than 128, then
Output return empty.
end Insert |STRING (3) If pos=0, insert it before the string strl.
(4) If pos=1, insert it after the first character.
(5) If pos is greater than the length of strl or less than 0, then return strl(if
its length is greater than 128, return the former 128 characters).
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3.1.8.5.4 Configuration Example

Insert .
IW B St Insert
MC W Str2
B MPos

Configuration Example
The value of str5 is ‘HollySysMC’.

3.1.8.6 Mid

3.1.8.6.1 Function Prototype

STRING MID (STRING str, INT len, INT pos);

3.1.8.6.2 Function

Return the substring which is composed of continuous len characters starting with the pos character in the
string.

3.1.8.6.3 Parameter Description

:Data Data Type Parameter Description
tem
Str STRING Input string, whose maximum length is 128
BYTE, WORD, SINT, USINT, .
Input end Len INT, UINT Length of substring to be returned
BYTE, WORD, SINT, USINT, . .
Pos INT, UINT Start position of substring to be returned
Return substring
(2) If str is empty, then return empty.
(2) If the actual length of str is greater than 128, get the former 128
Output characters.
endp Mid STRING (3) If pos is less than or equal to 0, then return empty.
(4) If pos is greater than the length of str, then return empty.
(5) If len is less than or equal to O, then return empty.
(6) If len is greater than the actual desirable characters, then return
all characters after pos.
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3.1.8.6.4 Configuration Example

a1
HollySys o|str Mid——{ st6_|1
3 MLen
B pPos

The value of str5 is ‘ys’.

3.1.8.7

3.1.8.7.1

Replace

Function Prototype

Configuration Example

STRING REPLACE (STRING strl, STRING str2, INT len, INT pos);

3.1.8.7.2

Function

Replace len characters starting with pos character of strl with str2, and return the result.

3.1.8.7.3 Parameter Description
Data o
Item Data Type Parameter Description
Strl STRING Input string, whose maximum length is 128
Str2 STRING Input string, whose maximum length is 128
Input BYTE, WORD, SINT,
end Len USINT, INT, UINT Number of characters to be replaced
BYTE, WORD, SINT, -, . .
Pos USINT, INT, UINT Start position of characters to be replaced in string strl
(1) When the length of the input string variabel is greater than 128, get
the former 128 characters.
(2) If len is less than 0, then pos=pos+len, len=-len.
(3) If pos is less than or equal to 0, then len=len+pos-1, pos=1.
Output Replace [STRING (4) If pos+tlen is greater than the length of strl, then len= Length of strl -
end pos+1.
(5) If len is greater than or equal to 0, then len characters starting with
pos character of strl will be replaced with str2.
(6) If the length of strl is greater than 128 after the replacement,
intercept the former 128 characters and return them.
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3.1.8.7.4 Configuration Example

Replace .
Im pStrd Replace
LK pStr2
2 plLen
10 mPos

Configuration Example

The value of str5 is ‘ollySys LK.

3.1.8.8

3.1.8.8.1

Find

Function Prototype

INT FIND (STRING strl, STRING str2);

3.1.8.8.2

Function

Locate the initial character of str2 in strl for the first time and return it.

3.1.8.8.3 Parameter Description
Il:t)grt'n? Data Type Parameter Description

Input Strl STRING Input string, whose maximum length is 128

end Str2 STRING Input string, whose maximum length is 128
(1) If str2 is not displayed in strl, then return 0.

Output Find WORD, DWORD, INT, UINT, DINT, (2) If one of strl and str2 is empty, then return 0.

end UDINT, LINT, ULINT, LWORD (3) If the length of the input string variable is greater than
128, get the former 128 characters.

3.1.8.8.4 Configuration Example

HallySys MC

Fina [0
st1 Fing——[nPos I8
Str2

MC

w w

Configuration Example

The value of nPos is 10.

81




r&ﬂs}

3.1.8.9 Len

3.1.8.9.1 Function Prototype

INT LEN (STRING str);

3.1.8.9.2 Function

Return the length of the input string.

3.1.8.9.3 Parameter Description

Data

tem |Pata Type

Parameter Description

Input end|Str STRING

Input string, whose maximum length is 128

Output Len
end LINT, ULINT, LWORD

WORD, DWORD, INT, UINT, DINT, UDINT,

(1) If the actual length of str is greater than 128, then
get the former 128 characters.

(2) Return the length of string, excluding the end of
string.

(3) If the input string is empty, then return O.

3.1.8.9.4 Configuration Example

Len

HollySys Str Len——{ nCen [iB

The value of nLen is 8.

3.1.9 Trigger Functions

Configuration Example

3.1.9.1 F_TRIG (Falling Edge Detection Trigger)

3.1.9.1.1 Function

It is used to detect the falling edge.
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F_TRIG1
F_TRIG

—CLK o —

F_TRIG Function Block
3.1.9.1.2 Logical Relation
Q := NOT CLK AND NOT M;

M := NOT CLK;

M is an intermediate variable with an initial value of TRUE, as long as CLK is TRUE, Q and M hold FALSE.
CLK is FALSE, Q returns TRUE for the first time, and M is set to TRUE. Q returns FALSE when each time
the instruction is called, and Q is TRUE when CLK detects a falling edge.

3.1.9.1.3 Parameter Description

Input Parameter Description

Input Parameter|Data Type|Function Description|Parameter Description [Default Value
CLK BOOL Input Falling edge trigger signalTRUE

Output Parameter Description

output Parameter(Data Type|Function Description[Parameter Description Default Value
\When the falling edge is detected, Q=TRUE.
Q BOOL Output Once the instruction is called, Q=FALSE. 0
3.1.9.1.4 Application Example of Instructions
Variable Definition
No. ariable Name  Address | Variable Description Variable Type Initial Value Power Fail Safegua =]
0001 F_TRIGInst F_TRIG 2 FALSE
0002 | VarBOOL1 BOOL =l FALSE =l FALSE
0003  |VarBOOL2 BOOL =l FALSE =l FALSE
Programing language Program
noo1
cormment
Ladder diagram (LD) F_TRIGInst
VarBOOL1=FALSE F_TRIG VarBOOL2=FALSE
| | LK Q {}
11 L
FTRIGInst(CLK:=VarBOOL1);
Structured text (ST) VarBOOL2:=FTRIGINSL.Q:
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FTRIGInst
Continuous Function Chart
(CFC) F_TRIG
[ VarBOOL1=FALSE ——|CLK Q VarBOOL2=FALGE |

3.1.9.1.5 Function

3.1.9.2 R_TRIG (Rising Edge Detection Trigger)

It is used to detect the rising edge.

R_TRIG
—CLK o —

R_TRIG Function Block
3.1.9.2.1 Logical Relation
Q := CLK AND NOT M;

M := CLK;

M is an intermediate variable with an initial value of FALSE, as long as CLK is FALSE, Q and M are
FALSE. Q returns FALSE when each time an instruction is called. Q returns TRUE when CLK detects a
rising edge.

3.1.9.2.2 Parameter Description

3.1.9.2.2.1 Input Parameter Description

Input Parameter|Data Type|Function Description|Parameter Description |Default Value
CLK BOOL Input Rising edge trigger signal|FALSE

3.1.9.2.2.2 Output Parameter Description

output Parameter(Data Type|Function Description[Parameter Description Default Value

When the rising edge is detected, Q=TRUE.
Q BOOL Output Once the instruction is called, Q=TURE. 0

3.1.9.2.3 Application Example of Instructions

|Variab|e Definition
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No. ‘Variable Mame Address “ariable Description ariable Type Initial Value Power Fail Safegua_*
000 R_TRIGInst F_TRIG b FALSE
oooz “arBooL BOOL LI FALSE LI FALSE
0003 VarBOOoL2 BOOL LI FALSE LI FALSE
Programing Program
language
ooo1
comerent
Ladder diagram RTRIGInst
(LD) VarBOOL1=FALSE R_TRIG VarBOOL2=FALSE
] L CLK In i ™
I el L
RTRIGInst(CLK:=VarBOOL1);
Structured text (ST) |y, B0 OL 2:=RTRIGINSt.Q:
_ RETEIGIn:t
Continuous
Function Chart F_TRIG
(CFC) VarBOOL1=FALSE —#|CLK Q VarBOOLZ=FALGE [

3.1.10 Bistable Functions

3.1.10.1 RS (Reset Priority Bistable)

3.1.10.1.1 Function

The reset bistable function algorithm (RS) performs the RS trigger function with the reset priority, and the
SET and RESET at the input terminal and Q at the output terminal are of the BOOL type variable.

The detailed function is described as follows: Q1= RS (SET, RESET) indicates Q1= NOT RESET AND(Q1
OR SET).

RS
—{EM EMO —
—{Set o
—Reset

RS Function Block
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3.1.10.1.2 Parameter Description

Input Parameter Description

Input Parameter|Data Type|Function Description|Default Value[Power Fail Safeguard
Set BOOL Set FALSE FALSE
Reset BOOL Reset FALSE FALSE

Output Parameter Description

Output Parameter

Data Type

Function Description

Default Value

Power Fail Safeguard

Q

BOOL

Output terminal

FALSE

TRUE

3.1.10.1.3 Application Example of Instructions

\Variable Definition

MNo. “ariable Name Address “ariable De=scription Variable Type Initial Value Power Fail =
0001 RSInst RS hd FALSE
0002 WarBOOL1 BOOL LI FALSE LI FALSE
0003 VarBoOL2 BOOL LI FALSE LI FALSE
ooo4 “arBooL3 BOOL LI FALSE LI FALSE

Programing language Program
oo
comment:
RSInst
dder di e

Ladder diagram (LD) EN ENO

arBiooL }— Set [N WarBOOL3

arB00L2 —Reset

Note: VarBOOL3=NOT VarBOOL2 AND (VarBOOL3 OR VarBOOL1)

Structured text (ST)

RSInst(

Set:=VarBOOL1,
Reset:=VarBOOL2,
Q=>VarBOOL3);

Continuous Function Chart
(CFC)

RS .
VarBooL3

.

RSlnst
VarBOoL1 S et
VarBOO0L2 HFReset

The truth table of the instruction is as shown in table.

Truth Table

Reset|Set

Q(n+1)

0 0

Q(n)

0 1 [1
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3.1.10.2 SR (Set Priority Bistable)

3.1.10.2.1 Function

The bistable function algorithm (SR) performs the RS trigger function with the set priority, and the SET and
RESET at the input terminal and Q at the output terminal are of the BOOL type variable.

The detailed function is as follows: Q1 = SR (SET, RESET) indicates Q1 = (NOT RESET AND Q1) OR
SET.

SR
—{EM EMO —
—{Set o
—Reset

SR Function Block

3.1.10.2.2 Parameter Description

Input Parameter Description

Input Parameter|Data Type|Function Description|Default Value[Power Fail Safeguard
Set BOOL Set FALSE FALSE
Reset BOOL Reset FALSE FALSE

Output Parameter Description

Output Parameter|Data Type|Function Description|Default Value|Power Fail Safeguard
Q BOOL Output terminal FALSE TRUE

3.1.10.2.3 Application Example of Instructions

|Variab|e Definition

No. Variable Name Address | Variable Description | Variable Type Initial “alue | Power Fail Safegue *
oo SRinst SR hk FALSE
ooz WarB 0oL BOOL j FALSE LI FALSE
0003 WargooLz BOOL ll FALSE ll FALSE
0004 VarB0ooL3 BOOL ;I FALSE ;I FALSE o
Programing language |Program ‘
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ooon
comment;
SRInst
5R
EM EMNG

Ladder diagram (LD)

WVarB 001 }—{Sat Q

WarBOOL2 —Resel

Note: VarBOOL3=(NOT VarBOOL2 AND VarBOOL3)OR VarBOOL1

SRinst(

Set:= VarBOOL1,
Reset:= VarBOOL?2,
Q=> VarBOOL3);

Structured text (ST)

SRInst

Continuous Function Chart SR I.
(CFC) VarBOoL HSet i VarBooL3

VarBOooL2 HRezet

The truth table of the instruction is as shown in table.

Truth Table
Reset|Set|Q(n+1)
0 0 |Q(n)

0 11
1 0 |0
1 11

3.1.11 Counter Functions

3.1.11.1 CTD (Decrement Counter)

3.1.11.1.1 Function

The decrement counter algorithm (CTD) will perform the counting decrement function when there is the
rising edge for the input CD.

CTD
—cD Q
—Load CV —
—PV

CTD Function Block
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3.1.11.1.2 Parameter Description

Input Parameter Description

Input Data . A Initial Value Power Fail

Parameter Type FUE Bieste ol (Default) Safeguard

CD BOOL |Rising edge detection terminal FALSE FALSE

The count variable CV will be initialized as PV when
Load BOOL LOAD is TRUE. FALSE FALSE
PV WORD [Set value 0 TRUE
Output Parameter Description

Output Data Function Descriotion Initial Value Power Fail

Parameter Type P (Default) Safeguard
Counting flag output

Q BOOL Q will output TRUE when CV is less than or TRUE FALSE
equal to 0.

Ccv WORD  [Current count value 0 TRUE

Parameter Description of Intermediate Variable

Intermediate Parameter(Data Type|Function Description|initial Value (Default)|Power Fail Safeguard
M BOOL CD detection variable |FALSE TRUE

3.1.11.1.3 Detailed Function Description

The decrement counter algorithm (CTD) will perform the counting decrement function when there is the
rising edge for the input CD. Input variable CD, Load and output variable Q are BOOL type, input variable
PV and output variable CV are WORD type, described in detail as follows:

B Initialization Function

When the initial value instruction Load is TRUE, the count variable CV will be initialized as the upper
limit PV.

B Count Down Function

If there is the rising edge from FALSE to TRUE for CD, we assume it is greater than 0, and the count
output CV will be reduced by 1 (namely, the CV value is not less than 0). When CV is less than or
equal to 0, the output Q will be set.

3.1.11.1.4 Application Example of Instructions

|Variab|e Definition
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WarBOOL2 —Load
Varnt! —PY

No. Variable Mame | Address | Variable Description Variable Type Initial Walue Power Fail Safegual |
0001 CTDInst CTD = FALSE
0002 | VarBOOL1 BOOL =l FALSE hd FALSE
0003 | VvarBOOLZ BOOL = FALSE = FALSE
0004 | Varint1 INT =l 0 FALSE
0005 | VarBOOL3 BOOL =l FALSE =l FALSE
0006 | Warint2 INT =l 0 FALSE .
Programing language Program
oooq
cormment
CTDInst
Ladder diagram (LD) VarBoOL1 CTD VarBooL3
—1 | co o O—

CY —{Varint2 |

Structured text (ST)

CTDInst(
CD:=VarBOOL1,
Load:=VarBOOLZ2,
PV:=Varintl,
Q=>VarBOOL3,
CV=>Varint2);

Continuous Function
Chart (CFC)

YarBooL3

.

Yarint2

CTDInst
— oo B
WarBOO0L1 HCD Q
VarBooL2 MlLoad CY
Varint1 HPY

3.1.11.2 CTU (Increment Counter)

3.1.11.2.1 Function

The count algorithm (CTU) will perform the count function when there is the rising edge for the input CU.

CTu
cu Q
Reset CV —
Py

CTU Function Block
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3.1.11.2.2 Parameter Description

Input Parameter Description

Input Data Function Description Initial Value Power Fail

Parameter Type P (Default) Safeguard

CuU BOOL |Rising edge detection terminal FALSE FALSE

Reset BOOL The count variable CV will be initialized as 0 when FALSE FALSE
Reset is TRUE.

PV WORD |Set value 0 TRUE

Output Parameter Description

Output Data Function Description Initial Value Power Fail

Parameter Type P (Default) Safeguard

o) BOOL Q will output TRUE when the CV value is greater TRUE FALSE
than or equal to PV.

Ccv WORD [Count output 0 TRUE

Parameter Description of Intermediate Variable

Intermediate Parameter(Data Type|Function Description|initial Value (Default)|Power Fail Safeguard
M BOOL CU detection variable |FALSE TRUE

3.1.11.2.3 Detailed Function Description

The count algorithm (CTU) will perform the count function when there is the rising edge for the input CU.
Input variable CU, Reset and output variable Q are BOOL type, input variable PV and output variable CV
are WORD type, described in detail as follows:

B Initialization Function
The count output CV will be initialized as 0 when Reset is TRUE.
B Count Function

The count output CV will be increased by 1 until CV is greater than or equal to the set value PV if
there is the rising edge from FALSE to TRUE for CU, and the output Q will return TRUE.

3.1.11.2.4 Application Example of Instructions

IVariable Definition
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No. Variable Mame  Address | \ariable Description ariable Type Initial Value Power Fail Safegual |
0001 CTUInst CTU i FALSE
o000z WVarB0ooL1 BOOL ll FALSE LI FALSE
0003 VarBooL? BOOL Ll FALSE Ll FALSE
ooo4 arint1 INT LI 0 FALSE
0005 WVarB0ooL3 BOOL ll FALSE LI FALSE
0006 arint2 INT ll 0 FALSE
Programing language Program
noo1
comment
CTUInst
Ladder diagram (LD) VarBooL1 cTu VarBoo
il v o (
WarB0oL2 —Reset v Yarint2
Varintl |—PY

CTUInst(
CU:=VvarBOOL1,
Reset:=VarBOOL2,
PV:=Varintl,
Q=>VarBOOL3,
CV=>Varint2);

Structured text (ST)

CTUInst
cTU [0)
Continuous Function N N
Chart (CFO) WarBOOL ML i) M VarBooL3
VarBooL2 MReset W] M “arint2
Yarint1 MY

3.1.11.3 CTUD (Increment/decrement Counter)

3.1.11.4 Function

Increment/decrement algorithm.

CTUD
—JCcL ay —
—CcD QD —
—Reset cY—
—Load
—PY

CTUD Function Block
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3.1.11.5 Parameter Description

Input Parameter Description

Input Data . I Initial Value |Power Fail

Parameter [Type AR PIEE Aol (Default) Safeguard

CuU BOOL |Rising edge detection terminal FALSE FALSE

CD BOOL |Rising edge detection terminal FALSE FALSE

Reset BOOL ¥geutlzzount variable CV will be initialized as 0 when Reset is FALSE FALSE
The count variable CV will be initialized as PV when Load is

Load BOOL TRUE. However, CV=0 when Reset is also TRUE. FALSE FALSE

PV WORD |Set value 0 TRUE

Output Parameter Description

Output Data Function Description Initial Value Power Fail

Parameter Type P (Default) Safeguard

Qu BOOL S\l/J will output TRUE when CV is equal to TRUE FALSE

QD BOOL 0QD will output TRUE when CV is equal to TRUE FALSE

Ccv WORD  |Count output 0 TRUE

Parameter Description of Intermediate Variable

Intermediate Parameter(Data Type|

Function Description

Initial Value (Default)

Power Fail Safeguard

MU

BOOL

CU detection variable

FALSE

TRUE

MD

BOOL

CD detection variable

FALSE

TRUE

3.1.11.6 Detailed Function Description

Increment/decrement algorithm. Input variable CU, CD, Reset, Load and output variable QU, QD are
BOOL type, input variable PV and output variable CV are WORD type, described in detail as follows:

B [nitialization Function
The count output CV will be initialized as 0 when RESET is 1. The count output CV will be initialized
as PV when LOAD is 1.

B Count Function

CV will be increased by 1 if there is the rising edge from FALSE to TRUE for CU. CV will be
decreased by 1 if there is the rising edge from FALSE to TRUE for CD (we assume the CV value will
not be less than 0).

o QU will return TRUE when CV is greater than or equal to PV.

o QD will return TRUE when CV is equal to 0.

3.1.11.7 Application Example of Instructions

|Variab|e Definition
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No. Wariable Name | Address | Variable Description Variable Type Initial Value Power Fail Safegual .
0001 CTUDInst CTUD s FALSE
nooz WarBOoL1 BOOL L| FALSE L| FALSE
0003 VarBooL2 BOOL L| FALSE Ll FALSE
0004 VarBooL3 BOOL L| FALSE Ll FALSE
0005 VarBoOoL4 BOOL L| FALSE L| FALSE
0006 | VarBOOLS BOOL =l FaLSE =l FALSE -
0007 WarBOOLE BOOL L| FALSE L| FALSE
0003 Warint1 INT L| 0 FALSE
0009 Varint2 INT L| 0 FALSE |
-
Programin
9 9 Program
language
ooot
coammeant
CTUDInst
. T
Ladder diagram WarBooL YarBOoLs
o — | o op| _vamoom ¢
arBooLzZ oD oD —varBOOLE
WarBoOL3—{Reset W —{ Varint2 |
WarB oL 4 Load
[ %arinti Py

CTUDInst(
CU:=VarBOOL1,
CD:=VarBOOL2,
Reset:=VarBOOLS3,

Structured text Load:=VarBOOL4,

(ST PV:=Varint1,

QU=>VarBOOLS5,

QD=>VarBOOLS,

CV=>Varint2);

CTUDINst
CTUD .
Continuous VarBooL HiCL) @ o VarBOOLS
Function Chart WYarBOOLZ wCD i ¥ YarBOOLE
(CFC) YarBooL3 MReset Y o Varini2
WVarBOOL4 HLoad
| Varint! M=)

3.1.12 Timer Functions

The timer includes the Normal Timer, On Delay Timer, Off Delay Timer, Retentive On Delay Timer, which
are described in follows.

SEE ALSO

TP (Normal Timer)
TON (On Delay Timer)
TOF (Off Delay Timer)
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TONR (Retentive On Delay Timer)

3.1.12.1 TP (Normal Timer)

3.1.12.1.1 Function

When IN changes into TRUE from FALSE, Q will be TRUE, and ET will start the timing in millisecond until
ET equal to PT, and then ET holds constant. The IN value will be invalid after ET starts to count the time.
When ET equal to PT, Q will be FALSE and ET will be zero if IN changes into FALSE.

TP
—in Q f—
—pT ET [—

TP Function Block

3.1.12.1.2 Parameter Description

Input Parameter Description

Input Data Function Parameter Descriotion Default
Parameter Type Description P Value

i . . The trigger timer will start the timing when IN changes ito
IN BOOL [Timer trigger signal TRUE from FALSE. FALSE
PT TIME Timing value 0

Output Parameter Description

output Data [Function Parameter Descriotion Default
Parameter ([Type [Description P Value

The timer will start the operation and Q will be TRUE when IN is
Q BOOL ([Timer output  |TRUE. IN will be invalid before ET is less than or equal to PT. Q will [FALSE
be FALSE when ET is equal to PT.

Current time ET will start the timing until ET is equal to PT when IN changes into
ET TIME \alue TRUE, and then ET holds constant. On completion of the timing, ET
will be equal to 0 when IN is FALSE.

o
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3.1.12.1.3 Sequence Chart

IN

TRLIE

FALSE

TRILIE

FALSE

PT

0 1l =PT tl 2ot "1 :'5 )
TP Sequence Chart
3.1.12.1.4 Application Example of Instructions
|Variab|e Definition
MNo. \ariable Name Address \ariable Description Variable Type Initial Value Power Fail Safeg |
0001 TPInst TP i FALSE
oooz2 WarBOOLA1 BOOL LI FALSE ﬂ FALSE
ooa3 WarBooLz2 BOOL LI FALSE ll FALSE
oo T TIME ;I THEONS FALSE
Programing .
language Program
0001
Ladder TPInst
diagram VarBOOL 1=FALSE P VarBOOL2=FALSE
(LD) I} IN Q ()
1 N7
T#5s PT ET (—{T01=T#0ms |
TPInst(
Structured IN:.:_VarBOOLl,
et (ST) PT:=T#5S,
Q=>VarBOOL2,
ET=>TO1);
TPInst
Continuous
Function
Chart | VarBOOL1=FALSE b VarBOOL2=FALSE ’
(CFC) TH5S b T01=T20ms &
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3.1.12.2 TON (On Delay Timer)

3.1.12.3 Function

ET will start the timing in millisecond when IN changes into TRUE from FALSE. ET will hold the constant
and Q will change into TRUE until ET is equal to PT. After ET starts the timing, the timer will stop the
timing and ET will change into zero if IN changes into FALSE.

TON
—{in Q|-
—PT ET |—

TON Function Block

3.1.12.4 Parameter Description

Input Parameter Description

value

equal to zero whenever IN is FALSE.

Input Data Function Parameter Description Default
Parameter |Type Description P Value
Timer trigger The trigger will start the timing when IN changes into TRUE
IN BOOL signal and stop the timing when IN is FALSE. FALSE
PT TIME  |Timing value 0
Output Parameter Description
output Data [Function Parameter Description Default
Parameter [Type [Description P Value
Q will be FALSE and ET will be zero when IN is FALSE. The timer
Q BOOL (Timer output |will start the timing when IN is TRUE, and Q will be TRUE when ET [FALSE
is equal to PT.
Current time ET will start the timing in millisecond when IN changes into TRUE
ET TIME until ET is equal to PT, and then ET will hold the constant. ET will be |0
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3.1.12.5 Sequence Chart

I ]
: : TRUE
I I
I I
| p— i | e
[ I I ; | | | FALSE
I I I 1 I I | I
[ ;o I ‘ TRUE
I 1 I |
I | I |
[ | [ 1
Q ! L : | FALSE
I I I 1 I | 1 |
I | I | |:I'|
[ [ i [ I I
[ [ | 1 1
f AV
I I 1 I I
y [ 1 ; f I —_—
I'T i i i i i i i i r
i i | 1 | | I |
TIME ———————— — ——! -
0w WHPT gl 2 13 t WHPT 1S
TON Sequence Chart
3.1.12.6 Application Example of Instructions
|Variab|e Definition
MNo. ariable Mame Address | Variable Description| Variable Type Initial Value Power Fail Safegui .
00 TONInst TON h FALSE
000z VarBOoL1 BOOL LI FALSE j FALSE
0003 VarBOOL2 BOOL LI FALSE j FALSE
0004 T01 TIME ;I THOMS FALSE
IProgramlng Program
anguage
0001
Ladder TONInst
diagram VarBOOL 1=FALSE TON VarBOOL2=FALSE
(LD) | | IN Q ()
L | \/
T#5s PT ET [—{T01=T#0ms |
TONInst(
Structured IN:.=_VarBOOL1,
text (ST) PT:=T#5S,
Q=>VarBOOL2,
ET=>TO01);
TOMInst
Continuous
Function
Chart | VarBOOL1=FALSE L C YarBOOL2=FALSE P
(CFC) T#5s yPT ETj==a101=T#0ms | &)
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3.1.12.7 TOF (Off Delay Timer)

3.1.12.8 Function

ET will start the timing in millisecond, Q will change into FALSE, and ET will hold the constant until ET is
equal to PT when IN changes into FALSE from TRUE. After ET starts the timing, the timer will stop the
timing, ET will change into zero and Q will hold the constant if IN changes into TRUE again.

TOF

—IN Q
—PT ET

TOF Function Block

3.1.12.9 Parameter Description

Input Parameter Description

Input Data |Function Parameter Description Default
Parameter |[Type |Description P Value
Timer tricaer ET will start the timing in millisecond until ET is equal to PT when IN
IN BOOL singal 99 changes into FALSE from TRUE, and then ET will hold the constant |[TRUE
9 and Q will change into FALSE.
PT TIME [timing value 0
Output Parameter Description
Output Data [Function Parameter Description Default
Parameter ([Type |Description P Value
) Q will be FALSE when IN is FALSE and ET is equal to PT.
Q BOOL [Timeroutput |50 iise, Q will be TRUE. TRUE
Current time ET will start the timing in millisecond until ET is equal to PT when IN
ET TIME Value is FALSE, and then ET will hold the constant. ET will be equal to 0
zero and Q will be TRUE whenever IN is TRUE.
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3.1.12.10 Sequence Chart

| |
| |
— ] ] TRUE
| | |
| | |
| |
T ; | FALSE
1 1 | 1 | | 1
| | 1 |
| i T i IRUE
| I T ]
| | 1 1 1
| 1 1 | | ] .
o —i ! . g ! \—— FALSE
1 | | | | | |
| 1 | | M
1 1 1 | | 1
| | | | |
| | I I |
) I | I I I
ET 1 : | | | | : 0
I | 1 I 1 I I
| 1 " | I /| 1 -
TIME , | — | | al
oo t t1+PT 2 t3 o4 5 t5+PT
TOF Sequence Chart
3.1.12.11 Application Example of Instructions
Variable Definition
M. “ariable Name Address | Variable Description | Variable Type Initial Walue Power Fail Safegui .
00o TOFInst TOF bl FALSE
onoz WarBOOL1 BOOL ll FALSE ;I FALSE
0003 VarBoOoLz2 BOOL j FALSE LI FALSE
o004 T01 TIME ﬂ THOMS FALSE
IProgramlng Program
anguage
0001
Ladder diagram TOFInst
(LD) VarBoOL1 TOF VarBooL2
| | I a {3 —
T#os |—F'T ET T0O1
TOFInst(
Structured text IN:.:_VarBOOLl,
(ST PT:=T#5S,
Q=>VarBOOLZ2,
ET=>TO01);
Continuous
Function Chart
(CFC)
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Variable Definition

TOFInst
TOF
[ VarBOOLT | pIN ol VarBOOLZ2
[ T#5s | WPT ET— TO1

3.1.12.12 TONR (Retentive On Delay Timer)

3.1.12.12.1 Function

Retentive on delay timer can accumulate the ON time of the input signal.

ET will start the timing in millisecond until ET is equal to PT when IN changes into TRUE. If the external
trigger causes IN changes into FALSE before the delay time is up to the set time value. At this time, ET
will hold the time value before the timing stops. ET will continue the timing when IN is triggered to change
into TRUE, and the output Q will be set until ET is equal to PT. If RESET is 1, all output values and
intermediate variables will be reset and the timing will terminate. If RESET is FALSE, it will be allowed to
perform the delay timing function.

TONR
—IM o+
—PT ET
—Reset

TONR Function Block

3.1.12.12.2 Parameter Description

Input Parameter Description

Input Data |Function o Default
Parameter [Type [Description PETEITISIE BESE Rl Value
Timer trigger The timer will start the timing when IN changes into TRUE, and the
IN BOOL signal timer will stop the timing when IN changes into FALSE. FALSE
The delay time value shall be set in the format of the TIME Data
PT TIME [Timing value Type, whose unit may be d, h, m, s and ms and the minimum unit [0
is ms.
TRUE: Reset all the output variables and middle variables with
Reset BOOL |Reset input end timing. FALSE
FALSE: Allow timer to execute delay timing.
Output Parameter Description
Output Data |Function Parameter Descriotion Default
Parameter |[Type |Description P Value
When Q is FALSE, it indicates ET is not up to the set value PT.
When ET is equal to PT, Q will be TRUE.
Q BOOL |Timer output |It will not affect the output of Q whether IN is TRUE or FALSE when |[TRUE
the timing starts. The output of Q depends on whether ET is equal to
PT and the status of the RESET terminal only.
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Output Data |Function Parameter Description Default
Parameter ([Type |Description Value
ET will start the timing in millisecond until ET is equal to PT when IN
ET TIME Current time changes into TRUE. _ _ _ _ 0
value ET will always output current time value until ET is equal to PT if only
Q is FALSE whether IN is TRUE or FALSE when the timing starts.

3.1.12.12.3 Application Example of Instructions

Variable Definition

No. Variable Name Address Variable Description “ariable Type Initial Value Power Fail Safer
0001 TONRInst TONR hd FALSE
nooz WarBooL1 BOOL LI FALSE ;I FALSE
0003 Warg0oL2 BOOL LI FALSE LI FALSE
0004 TOMRR=t BOOL LI FALSE LI FALSE =
0005 ™ TIME ll THOMS FALSE
Programing Program
language
0001
Ladder TONRInst
diagram VarBOOL1=FALSE TONR VarBOOL2=FALSE
(LD) |} IN Q {)
#55 —PT ET
TONRRSI=FALSE Reset
TONRINSt(
IN:=VarBOOL1,
Structured [PT:=T#5S,
text (ST) |Reset:=TONRRst,
Q=>VarBOOL2,
ET=>TO01);
TOMRInst
Continuous TOMR
E‘;}”C;“O” | VarBOOL1=FALSE P [ 0 VarBOOL2=FALSE P
ar
(CFC) T#5s MPT ET| TO1=T#0ms
|TGNRRST=FALSE pReset
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3.1.13 IEC_SFC Functions

3.1.13.1 SFCActionControlBlock

This instruction is used to control the IEC step associated action in the SFC language.

SFCActionControlBlock
—{EM EMNO —
—R0
—30
—L
—D
—P
—sD
—{D3
—{5L
—T
—P1
—P0

IEC Action Instruction

()It is necessary to add the SFCActionControlBlock library when you use the IEC step in the SFC
programming language. Otherwise, it will prompt the error during the compilation. If there is associated
action for the IEC step, the system will call the SFCActionControl instruction automatically.

3.2 Basic Application Instruction

3.2.1 BCD Conversion Functions

A byte of the BCD code contains an integer between 0 and 99. Each decimal bit corresponds to 4 bits, the
ten digit is stored in bits 4-7, and the single digit is stored in bits 0-3. The BCD format is very similar to the
hexadecimal, except that the BCD byte value is 0-99 and the hexadecimal is 0-FF.

The 4-digit binary number of the BCD code represents a decimal number, and the decimal number is
represented by a string of BCD codes. For example, the decimal number 59 indicates that the BCD code
is 0101 1001, but is expressed as binary 2 # 111011. Decimal 51 is converted to BCD code, 5 is
represented by binary 0101,1 is represented by binary 0001, then 51 is expressed as binary 0101 0001.
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3.2.11

3.2111

BCD_TO_INT (BCD Code to Integer)

Function

The BCD_TO_INT algorithm requires the input value is of the BYTE type and the output value is of the
INT type, to complete the BCD_TO_INT conversion.

—EN
—B

BCD_TO_INT

EMO —
BCD_TO_INT —

BCD_TO_INT Function Block

3.2.1.1.2 Parameter Description
Input Parameter Description
Input Data o Default
Parameter [Type Parameter Description \Value
BCD code to be converted. Enter the BCD code in binary form (or decimal and
B BYTE |hexadecimal), such as BCD code 49, expressed as 2 # 100 1001 (or corresponding to|0

10 # 73, 16 # 49), then enter 2 # 100 1001 (or 10 # 73, 16 # 49)

Output Parameter Description

Output Parameter|Data Type|Parameter Description

Default Value

BCD_TO_INT  [INT

INT value after conversion 0
If the input byte is not the BCD code, the output is -1

3.2.1.1.3 Application Example of Instructions

Variable Definition

Mo. ‘ariable Name | Address Variable Description

oo Warint1

ooz “arint2

0003 Warint3

Variable Type Initial Value Power Fail Safeguard =
INT hdl B FALSE (5
INT Ll 0 FALSE (=
INT Ll 0 FALSE (=

Programing language

Program
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Variable Definition

ooo
cormrmant
| ST T T 1
Er ErC
[ i B BCD_TO_IMT {Varinii=48 |
aoo?
commant
Ladder diagram (LD) BCD_TO_INT
Er ERO
1518 BCD_TO_INT —{Varntz=a7
aood
carmrmant
BCO_TO_IMNT
Er EMC
[ =] BCD_TO _IMNT [Varint3=-1

Varintl:=BCD_TO_INT(73); (*The result is 49%)
Varint2:=BCD_TO_INT(151); (*The result is 97*)
Varint3:=BCD_TO_INT(15); (*The result is -1 for it is not the BCD code format *)

Structured text (ST)

BCO_TO_INT
73 B BCD_TO_IN Varinti=43
Continuous Function Chart BCD_TO_IMT
(CFC) [ 151 b——8  BCD_TO_N VarintZ=97
BCD_TO_INT
[ 15 |——B  BCD_TO_N WVarinta=-1
3.2.1.2 INT_TO_BCD (Integer to BCD Code)
3.2.1.2.1 Function

The INT_TO_BCD algorithm requires the input value is the INT type and the output value is the BYTE type,
to complete the integer to BCD code conversion. When the integer value can’t be converted to BCD code
byte, the output value is 255.

INT_TO_BCD
INT_TO_BCD

INT_TO_BCD Function Block

3.2.1.2.2 Parameter Description

Input Parameter Description

Input Parameter

Data Type

Parameter Description

Default Value

INT

Integer data value to be converted

0
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| |If the integer value is 49, the 49 is entered here

Output Parameter Description

output Do Parameter Description Dzl

Parameter Type \Value
BCD code after conversion

INT_TO_BCD |BYTE |For example, 49 is converted to BCD for 2 # 100 1001, then output|O
value is 2 # 1001001 (or 10 # 73, 16 # 49).

3.2.1.2.3 Application Example of Instructions

\Variable Definition

No. Variable Name | Address Variable Description Variable Type Initial Walue Power Fail Safeguard 2|
0001 Warbyte 1 BYTE bl Iy FALSE =
0002 | Varbyte2 BYTE Tl FALSE =
0003 | Varbyte3 BYTE Tlo FALSE [
Programing language [Program

ooo1
comment:
INT_TO_BCD
EmM EMO
44 |—I INT_TO_BCD —|Vart:r'rte1:13
ooz
cammeant:
Ladder diagram (LD) INﬁD_EC D
EM EMO
a7 |—I INT_TO_BCD —|k_-"arl:|r122:1ﬁ1
oo3
comment
INT_TO_BCD
EmM EMO
100 |—I INT_TO_BCD —WarhﬂEE:Zﬁﬁ

Structured text (ST)

Varbytel:=INT_TO_BCD(49); (*The result is 73*)

Varbyte2:=INT_TO_BCD(97); (*The result is 151%)

Varbyte2:=INT_TO_BCD(100); (*Error! Output: 255*)
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\Variable Definition

Continuous Function
Chart (CFC)

100

INT_TO_BCD
I INT_TO_BCDiE] Warbyte1=73
INT_TO_BCD

INT_TO_BCD|g= Varbyte2=151

INT_TO_BCD
INT_TO_BCD|E=

11

Warbyte3=255

3.2.2 Bit_Byte Functions

3.221

3.2211

Function

UNPACK (Bit Split)

Get the bit 7 ~ 0 of the input B and assign it to B7 ~ BO. It is opposite to the PACK instruction.

3.2.2.1.2

LMPACK

BO |—
B1—
B2 |—
B3 —
B4 |—
BS |—
BE |—
B7 |—

UNPACK Function Block

Parameter Description

Input Parameter Description

ID|Description

Variable Typelinitial Value (Default)

Power Fail Safeguard

B [BYTE type input variable|BYTE

0

FALSE

Output Parameter Description

ID [Description

Variable Type

Initial Value (Default)|Power Fail Safeguard

BO

Bl

——BOOL type output variable

BOOL

FALSE

FALSE

BOOL

FALSE

FALSE
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ID |Description Variable Typellnitial Value (Default)[Power Fail Safeguard
Q BOOL FALSE FALSE
% BOOL FALSE FALSE
% BOOL FALSE FALSE
% BOOL FALSE FALSE
@ BOOL FALSE FALSE
B7 BOOL FALSE FALSE
3.2.2.1.3 Application Example of Instructions
Variable Definition
No. ariable Name Address ariable Description “ariable Type Initial Value Power Fail Si
00a1 UNPACK1 UNPACK hd FALSE
ooz VarBOOLo BOOL LI FALSE LI FALSE
0003 VarBOOL1 BOOL LI FALSE LI FALSE
0004 VarBOoL2 BOOL ll FALSE LI FALSE
0005  |VarBoOL3 BOOL Tlease = rase
0os VarBooL4 BOOL ;I FALSE ;I FALSE
0007 | WarBOOoLS BOOL L| FALSE L| FALSE e
oooa VarBOOLs BOOL LI FALSE LI FALSE
00059 VarBOOLY BOOL LI FALSE LI FALSE ;I
IProgramlng Program
anguage
UNPACK1
UNPACIK
EN ENO
[Z=ioiooio1)}—B B0 VarBOOLO=TRUE
Ladder B1

diagram (LD)

B2 VarBOOL2=TRUE
B3 VarBOOL3=FALSE
B84 |—{VarBOOL4=FALSE
B85 VarBOOLS=TRUE
86 arBOOL6=FALSE
87 VarBOOL7=TRUE

Structured text
(ST)

UNPACKZ1(

B:=2#10101010,
BO=>VarBOOLDO,
B1=>VarBOOL1,
B2=>VarBOOL2,
B3=>VarBOOLS3,
B4=>VarBOOLA4,
B5=>VarBOOLS5,
B6=>VarBOOLSG,

B7=>VarBOOL?7);
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Variable Definition

UNPACEK
LINPAC K
2#10100101 ——B 2 VarBOOLO=TRUE
VarBOOL1=FALSE
Continuous
Function Chart
(CFC)

WVarBOOL7=TRUE

3.2.2.2 EXTRACT (Bit Extraction)

3.2.2.2.1 Function

Output the specified Nth bit of the input variable X.

EXTRACT

—4 EXTRACT —
—M

EXTRACT Function Block

3.2.2.2.2 Parameter Description

Input Parameter Description

Input Parameter|Data Type|Function Description|initial Value (Default)
X DWORD |Manipulated variable [0
N BYTE Position 0

Output Parameter Description

Output Parameter|Data Type|Function Description|initial Value (Default)
EXTRACT BOOL [Output 0

3.2.2.2.3 Application Example of Instructions
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|Variab|e Definition

Mo. Variable Name  Address | Variable Description ariable Type Initial Walue Power Fail Safegual .
0001 FLAGT BOOL T FALSE T FALSE
oooz2 FLAGZ BOOL j FALSE LI FALSE

Programing language |Program

EXTRACT

EM EMO

B1 II:}{ EXTRACT FLAG1
4 M

Ladder diagram (LD)

EXTRACT
EM EMOD

t}{ EXTRACT FLAGZ
0 M

(*Result FLAG1=TRUE, FLAG2=TRUE *)

FLAGL:= EXTRACT (81 ,4);

(*Result : TRUE, for the binary value of 81 is 1010001, the fourth bit is 1*)
FLAG2:= EXTRACT (33 ,0);

(*Result : TRUE, for the binary value of 33 is 100001, the Oth bit is 1*)

Structured text (ST)

EXTRACT |
b exTracTiom - R
4 # I
Continuous Function
Chart (CFC) EXTRACT .
33 L EXTRACT] FLAGZ2=TRUE
a 1|

(*Result FLAG1=TRUE, FLAG2=TRUE *)

3.2.2.3 PACK (Bit Merger)

3.2.2.3.1 Function

Convert input BO ~ B7 to a BYTE variable Bit0~Bit7 from low bit to high bit. It is opposite to the UNPACK
instruction.
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3.2.2.3.

PACK

—EB0 PACK —
—B1
—B2
—B3
—B4
—B5
—Bi
—B7

PACK Function Block

2 Parameter Description

Input Parameter Description

Input Parameter|Variable Type|Description|initial Value (Default)
BO BOOL Bit0 0
B1 BOOL Bitl 0
B2 BOOL Bit2 0
B3 BOOL Bit3 0
B4 BOOL Bit4 0
B5 BOOL Bit5 0
B6 BOOL Bit6 0
B7 BOOL Bit7 0

Output Parameter Description

Output Parameter

Data Type,

Description

Initial Value (Default)

Pack

BYTE

Output: B7~B0 (high to low)

o

3.2.2.3.3 Application Example of Instructions

Variable Definition

MNo. “ariable Name Addrezss Variable Description Variable Type Initial Value Power Fail Safeguard
0001 Warbyte BYTE hdl FALSE
Programing Program
language
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Variable Definition

Ladder diagram
(LD)

0004

PACK
EN EMO

B0 PACK |—{Varbyte 1=BYTE#2#10110011 |
B1
B2
B3
B4
B5
B6
B7

T

Structured text
(ST)

\Varbytel:= PACK(1,1,0,0,1,1,0,1); (*The resultis 2#10110011%)

Continuous
Function Chart
(CFC)

PACK
BO PACKET==rmem 0yte 1=BYTE#Z#10110011 _

B1
Bz
B3
B4
BS
BA
B7

== S| =] = =] =] =| —=

b A 4 v v v ¥y v

3.2.2.4

3.224.1

PUTBIT (Bit Assignment)

Function

The PUTBIT will set the specified Nth bit of the input value X as the specified value B.

3.2.24.2

FUTBIT
—% PUTBIT |—
— M
—B

PUTBIT Function Block

Parameter Description

Input Parameter Description

Input Parameter|Data Type[Description Initial Value (Default)
X DWORD [Manipulated variable|0
N BYTE Set 0

112



réﬁﬂa

Input Parameter|Data Type[Description Initial Value (Default)
B BOOL Specified value FALSE
Output Parameter Description
Output Data — Initial Value
Parameter Type DB [ (Default)
PutBIt DWORD Output_ the variable value that completes the specified value 0
operation
3.2.2.4.3 Application Example of Instructions
Variable Definition
MNo. “ariable Mame Address Variable Description Variable Type Initial Value Power Fail Safegua_2
0001 arz WORD Zlo FALSE
nooz “ar1 WORD LI 0 FALSE

Programing language

Program

Ladder diagram (LD)

PUTBIT
EM EMO
Varz_ % PUTBIT
.
[TRUE e

Structured text (ST)

Var2:=38;

(*Binary 100110%)

Varl:=PUTBIT(Var2,4, TRUE); (*Result : 54 = 2#110110%)

Continuous Function Chart
(CFC)

Var2=38

4

[ TRUE |

PUTBIT
Wi PUTBIT|E
¥
k2

3.2.3 Mathematical Functions

3.2.3.1 DERIVATIVE (Derivative Function)

3.2.3.1.1 Function

This instruction performs a differential operation on a continuously input variable. For best results, the

113




r&ﬂs}

DERIVATIVE only differentiates the latest four input values, reducing errors due to inaccurate input
parameters.

DERIVATIVE
—IM out —
— T
—Reset

DERIVATIVE Function Block

3.2.3.1.2 Differential iteration formula

3+[IN(® — IN(k—3)]+INk—-1) - IN(k—2
our = S UNE) — IN(k—3)]+ IN(k—1) - IN(k—2)_
3«TM(k—2)+ 4+ TM(k—1) +3 = TM(k)

K-3, k-2, k-1, k are the marks of four consecutive input values.

3.2.3.1.3 Parameter Description

Input Parameter Description

Input Parameter|Data Type|Function Description|initial Value (Default)
IN REAL Input variable 0

T™M DWORD |Time constant 0

Reset BOOL Restart signal FALSE

Output Parameter Description

Output Parameter|Data Type|Function Description Initial Value (Default)
ouT REAL Output of differential algorithm|0

3.2.3.1.4 Application Example of Instructions
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|Variab|e Definition

No. Variable Name | Address  Variable Description Variable Type Initial Value Power Fail Safegual |
0001 DERNATMEInst DERNATIVE b FALSE
o002 Warint1 INT Ll 0 FALSE
0003 WarBOOL1 BOOL L| FALSE ﬂ FALSE
0004 Warreall REAL Ll 0 FALSE

Programing Program
language
DERMNATIVEInst
DERMATIVE
Ladder diagram EM ENO ——
(LD) Varintl —{IN Ot arreall

100 |—TM
|‘JarElO oLt |— Reset

DERIVATIVEInst(

Structured text IN:=Varint1,
(sT) TM:=100,
Reset:=VarBOOL1,
Out=>Varreall);
DERIATIVEINst
Continuous DERIVATIVE
Function Chart Warint1=0 I Ot Warreal1=0
(CFC) [100 |—tm
VarBOOL1=FALSE pReset
: \.\\: A : H\x i : \\\:/z x\\:
! W W ¥ i1
l [ ‘ : ‘ :
i : !
ouT! : . ! .

Input — Output Relation

3.2.3.2 INTEGRAL (Integral Function)

3.2.3.2.1 Function

The integral algorithm (INTEGRAL) is used to solve the input function appropriately.

115



réﬁﬂa

3.2.3.2.2

INTEGRAL
—IM Cut —
—TM OwverFlow —
—Reszet

INTEGRAL Function Block

Differential iteration formula

AK) = Ak — 1)+ TM = IN(k — 1)

Blk) =B(k— 1) + TM * IN(k)

OUT(k) =

A(K) + B(K)

2

k-1, k are the marks of two consecutive input values.

3.2.3.2.3 Parameter Description
Input Parameter Description
Input Parameter|Data Type|Function Description|Iinitial Value (Default)|Power Fail Safeguard
IN REAL Input variable 0 FALSE
T™ DWORD |Time constant 0 TRUE
Reset BOOL Restart signal FALSE TRUE
Output Parameter Description
Output Parameter|Data Type|Function Description Initial Value (Default)|Power Fail Safeguard
ouT REAL Approximate integral value|0 TRUE
OverFlow BOOL Overflow flag FALSE TRUE
3.2.3.2.4 Application Example of Instructions
|Variab|e Definition
No. Variable Name  Address | Variable Description | Variable Type ‘ Initial Value | Power Fail Safeguard 2
0001 INTEGRALInst IMTEGRAL = FALSE [
0002 | Varintt INT hll FALSE [
0003 | VarBoOL1 BOOL =l earse = parse =
0004 | Varreall REAL Tlo FALSE [
0005  |varBOOLZ BOOL =l earse =l ease [

Programing language |Program

116




r&ﬂs}

\Variable Definition

INTEGRALInst
INTEGRAL
_ EN ENO
Ladder diagram (LD) | g 1—in Out |—[Varrealt
100 I—TM CwerFlow —VarBOOLZ
[VarBOOL1]—{Reset

INTEGRALInst(
IN:=Varintl,

TM:=100,
Reset:=VarBOOL1,
Out=>Varreall,
OverFlow=> VarBOOL2);

Structured text (ST)

INTEGRALInst
INTEGRAL |
Continuous Function varintid N n W Varreal
Chart (CFC) [vanintt1 | i Ou ¥ Varreal 1 |@
100 AL OverFlow | VarBOOL2 P
WarBOoLA MReset

I / 4 U7 /
e ya
e B

Input — Output Relation

3.2.3.3 STATISTICS_INT (Int Statistics)

3.2.3.3.1 Function

The computational standard statistical algorithm (STATISTICS_INT) will sum up the minimum, maximum
and average of all INT type input variables.

STATISTICS_INT
—IM MM —
—Reset WX —

AVG —

STATISTICS_INT Function Block

3.2.3.3.2 Parameter Description

Input Parameter Description

|Input Parameter|Data Type|Function Description|lnitia| Value (Default)|
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IN INT Manipulated variable |0
Reset BOOL Initialization FALSE

Output Parameter Description

Output Parameter|Data Type|Function Description|initial Value (Default)
MN INT Minimum output 32767

MX INT Maximum output -32768

AVG INT Average output 0

3.2.3.3.3 Application Example of Instructions

Variable Definition

Na. ‘Variable Name Address Variable Description ariable Type Initial Value Power Fail Safeguan
oo STATISTICS_INTInst STATISTICS_INT = FALSE
0002 Warint1 INT LI 0 FALSE
0003 WarBooL1 BOOL LI FALSE LI FALSE
n0o4 Warint2 INT ll 0 FALSE
0o0s Warint3 INT ;I 0 FALSE
0008 Warintd INT LI 0 FALSE

 —————————
Programing language [Program

STATISTICS_INTInst
STATISTICS_INT

EM EMD

Ladder diagram (LD) IN MM —:l‘-.farintz
WarBOOL1 Reset W — Varint3 |
AWG —Varintd |

STATISTICS_INTInst(
IN:= Varintl,

Reset:= VarBOOL1,
MN=>Varint2,
MX=>Varint3,
AVG=>Varint4);

Structured text (ST)

STATISTICE_INTInst
STATIETICE T )

Continuous Function ; ;
Warint1 b | M arint2

Chart (CFC) In P -
| VarBOOL1 WFesat [ ¥ Varintd

r

AVG M Varintd

3.2.3.4 STATISTICS_REAL (Real Statistics)

3.2.3.4.1 Function

Sum up the maximum, minimum and average of all REAL type input variables.
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STATISTICS_REAL
—IM MM —
—Reset M —

MG —

STATISTICS_REAL Function Block

3.2.3.4.2 Parameter Description
Input Parameter Description
Input Parameter|Data Type|Function Description|initial Value (Default)
IN REAL Manipulated variable [0
Reset BOOL Initialization FALSE
Output Parameter Description
Output Parameter|Data Type|Function Description|initial Value (Default)
MN REAL Minimum output 3E+38
MX REAL Maximum output 1E-37
AVG REAL Average output 0
3.2.3.4.3 Application Example of Instructions
Variable Definition
MNa. “ariable Name Address | Variable Description “ariable Type Initial Value | Power Fail Safeguar,
0001 STATISTICS_REALInst STATISTICS_REAL T FALSE 5
ooo2 “arreall REAL Tlo FALSE |
0003 | WarBOOL1 BOOL Tl FaLSE [ FALSE |
0004 | Varreal? REAL bl FALSE L
0005 | Varreald REAL bl By FALSE &
0006 | Varreald REAL bl By FALSE E
Programing
language Program

Ladder diagram

(LD)

STATISTICS_REALInst

STATISTICS_REAL

EM EMNO
Warreall I MM —{Varreal2
Reset My —varreal3
AVG arreald

Structured text (ST)

STATISTICS_REALInst(

IN:=Varreall,
Reset:=VarBOOL1,
MN=>Varreal2,
MX=>Varreal3,
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Variable Definition

AVG=>Varreal4);

STATISTICS_REALInst

Continuous STATISTICS _REAL

Function Chart I MM

(CFC) VarBOoL1 Reset M o Varreal3
AW ¥ WVarreald

3.2.3.5 VARIANCE (Calculation of Variance)

3.2.3.5.1 Function

The input variance algorithm (VARIANCE) will calculate the variance of all input variables. The standard
deviation can be obtained by the square root of the square deviation.

VARIAMCE
—{IM Out

—Reset

VARIANCE Function Block

3.2.3.5.2 Parameter Description

Input Parameter Description

Initial Value (Default)[Power Fail Safeguard
FALSE
TRUE

Input Parameter|Data Type|Function Description
IN REAL Manipulated variable |0
Reset BOOL Initialization FALSE

Output Parameter Description

Initial Value (Default)|Power Fail Safeguard
FALSE

Output Parameter
Out

Data Type|Function Description
REAL \Variance output 0

Parameter Description of Intermediate Variable

Intermediate Parameter|Data Type|Initial Value (Default)|Power Fail Safeguard
VA INT 0 TRUE
A REAL 0 TRUE
B REAL 0 TRUE
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3.2.3.5.3 Application Example of Instructions

Variable Definition

No. “ariable Name Address | Variable Description Variable Type Initial Value Power Fail Safeguard
0004 VARIANCEInst WARIANCE FALSE ll
0002 | WvarBOOLA BOOL FALSE =i FALSE =
0003 Varreall REAL FALSE ﬂ
0004 |Varreal? REAL FALSE L|

Programing language |Program
VARIAMCEINnst
VARIANCE
Ladder diagram (LD) —_—ENM ENC |—v——r
N out
VarBOoL1 Reset
VARIANCEInst(
IN:=Varreall,
Structured text (ST) Reset:=VarBOOLL,
OUT=>Varreal2);
VARIANCEInSt
Continuous Function WARIANCE -
Chart (CFC) N oul
WarBOO0L Reset

3.2.4 Controller Functions

3.24.1

3.2411

Function

PID (The PID Controller)

The PID controller will compare the process value of the field input with the set value and carry out the
PID control. The controlled instruction will be output to the field device, to respond to the control task
timely and conduct the limit operation of the output value, so as to ensure the output is operated within the
allowable range, and alarm the out-of-limit value timely.
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PID
—EN_R Q
—mMyManual MY —
—Auto MyMaxAlarm —
—SP MyMinAlarm —
—PY EV
—DirectAction MYP —
—KP vl —
—TI MVD —
—TD
—TS
—DeadBand
—MyBias
—hiMax
—h¥Min

PID Function Block

3.2.4.1.2 Parameter Description

Input Parameter Description

Input Data |Function A Default |Power Fail
Parameter [Type [Description FEVEIUEIEL (PESE DI Value Safeguard

FALSE: Invalid TRUE: Rising edge setting, high

EN_R BOOL |Enable FALSE |TRUE

level valid
MVManual |REAL |Manual input value 0 TRUE
“Automatic” mode |FALSE: Manual
Auto BOOL selection TRUE: Automatic FALSE  ITRUE
SP REAL [Set value 0 TRUE
PV REAL [Process value 0 FALSE

“Positive action” FALSE: Negative action (EV=SP-PV)

mode selection TRUE: Positive action (EV=PV-SP) FALSE  |TRUE

DirectAction [BOOL

KP REAL |Proportional gain 1 TRUE

Ti>=0, it indicates there is not the integral part if

TI REAL |Integral time (S) the integral time is zero. 1 TRUE
o Td>=0, it indicates there is not the derivative
D REAL [Derivative time (S) part if the derivative time is zero. 0 TRUE
TS REAL |Operation cycle (S)[Ts>0 0 TRUE
(1) It indicates there is not any dead zone if
DeadBand=0.

DeadBand |REAL Deviation dead (2) It is valid if the absolute value of the 0 TRUE

zone deviation is greater than this value. Otherwise,
the deviation is zero.

. Feed forward
MVBias REAL control 0.0 TRUE

Upper limit of

+100 TRUE
output value

MVMax REAL

MVMin REAL |-ower limit of 1100 [TRUE
output value

122



r&ﬂs}

Output Parameter Description

oL Dl Function Description Parameter Description Dl [PiEs (R

Parameter Type P P Value Safeguard
FALSE: Invalid

Q BOOL [Enable state flag TRUE: Rising edge setting, high |FALSE |[TRUE
level valid

MV REAL [Controlled quantity Output 0 TRUE

FALSE: No over upper limit
TRUE: Output has exceeded the |FALSE |[TRUE
upper limit

FALSE: No over lower limit
TRUE: Output has exceeded the [0 TRUE

Alarm for output out of

MVMaxAlarm [BOOL =
upper limit

MVMinAlarm  [BooL Alarm for output out of lower

limit e
lower limit
EV REAL Deviation between set value |If th_ert_e is a dead zone, EV is the 0 FALSE
and process value deviation after the dead zone
MVP REAL [Proportional component FALSE |TRUE
MVI REAL [Integral component 1 TRUE
MVD REAL [Differential component 1 TRUE

3.2.4.1.3 Detailed Function Description

B Enable

The program will operate normally when the enable terminal EN_R is TRUE. Otherwise, the program
will return No Operation.

1 Judgment of Set Value

1 Judge the setting of the upper limit MVMax and the lower limit MVMin for the output value.

The lower limit of the output value shall be less than the upper limit of the output value. Otherwise, the
output value will be out of the upper and lower limit flag and will be set, and the program will return No
Operation.

2 Judge the setting of the integral time Ti, differential time Td and dead zone range DeadBand.

The integral time Ti, differential time Td and dead zone range DeadBand shall be the non-negative number.
Otherwise, it will be operated by the initial value.

2 Calculation

3 Manual Mode

The output MV is equal to the manual input value MVManual, and SP tracks PV.

4  Automatic Mode

Calculate the deviation in accordance the positive and negative action mode DerectAction, Set valueSP,
measurement value PV and dead zone range DeadBand, and then calculate the integral saturation
coefficient in accordance with the output MV, upper and lower limit of the output value and the positive and
negative deviation.

Calculate and control the proportional component MVp, integral component MVi, differential component
MVd and control output MV of the output value in accordance with the proportional gain Kp, intergral time
Ti, differential time Td and integral saturation coefficient.

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

MVBias  MVManual
HS_PID
—> |
PV-SP My
Direct Action P
Manual
SP-PV T/ EV  E(s) | MVi U(s) \ MV
» > K » — | _/_ >
Reverse Action /I T Auto
DeadBand &E u MVMax
Ts MVd MVMin
L .
1+7.s

Logic Structure of PID Function Block

3.2.4.1.4 Application Example of Instructions

Variable Definition

MNo. “ariable Name Address Variable Description Variable Type Initial Value Power Fail Safeguaﬂ
0001 PIDInst PID = FALSE
0002 Auto BOOL LI FALSE LI FALSE
0003 AV _IN REAL LI 0 FALSE
0004 M_R REAL LI 0 FALSE
;?g&gggng Program
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Variable Definition

PLC_PRG: Setpointis 80, it will automatically adjust when the Auto is TRUE (it will output 50 when Auto
is FALZE), reverse direction control (the output will increase when the actual value less
than the setpaint ), the dimension of MVMax, MYMin the same as the actual value and
setpoint value here setto 100 and 0

aoo
FIDInst
FID
EN_R [l
50 I—M'v'h.ﬂanual Py T
Ladder Ao —auto MyMaxalarm
diagram 200 —spP MyMinAlarm
(LD) A N Py Ev
FALSE I—DIrEn:T.-f-'-.ctlan MvP
0.5 I—KF' a1
1 Tl MWD
] —TD
10 TS
0 I—Dean:IEland
0 I—MVEias
100 — Wil
] — bl hdin
PIDInst(
EN_R:=TRUE,
MVManual:=50,
Auto:=Auto,
SP:=80.0,
PV:=AV_IN,
DirectAction:=FALSE,
Structured [KP:=0.5,
text (ST) Tl:=1,
TD:=0,
TS:=10,
DeadBand:=0,
MVBias:=0,
MVMax:=100.0,
MVMin:=0,
MV=>MV_R
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Variable Definition

PIDInst
PID o)
TRUE EN_R Q
50 MyManual i MY_R
Auto Auto L R BT
80.0 sP MVMinAlarrmi
Continuous :_;w_m gl EV
Function FALSE MDirectAction MVP
Chart 0.5 HKP MV
(CFC) ] Tl MVD:
0 }——TD
| 10 HTS
0 DeadBand
0 MvBias
100 LS
0 Wi

3.2.5 Signal Generator Functions

3.2.5.1 BLINK (Pulse Signal Generator)

3.25.1.1 Overview

The BLINK algorithm will output the rectangular wave with the high level and the low level at the specified
time.

BLIMK

—Enable Ot —
—TimeLow
—TimeHigh

BLINK Function Block

3.2.5.1.2 Parameter Description

Input Parameter Description

Input Parameter|Description IVariabIe Typellnitial Value (Default)Power Fail Safeguard
Enable Enable terminal(BOOL FALSE TRUE
TimeLow Low level time [TIME T#0S TRUE
TimeHigh High level time [TIME T#0S TRUE
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Output Parameter Description

Output Parameter|Description|Variable Typellnitial Value (Default)[Power Fail Safeguard
Out Output BOOL FALSE TRUE

Parameter Description of Intermediate Variable

Intermediate Variable [Description \Variable Typellnitial Value (Default)[Power Fail Safeguard
CLOCK Function block instance[TP TRUE

3.2.5.1.3 Application Example of Instructions

VVariable Definition
No. ‘ariable Name  Address | Variable Description ‘ariable Type Initial Value Power Fail Safeguard %
oom BLINKInst BLINK T FALSE (5
pooz VarBOOLA1 BOOL LI FALSE LI FALSE (0 .
Programing Program
language
BLINKInst
Ladder BLIMNK
diagram (LD) Enable Out
T#55 TirmelLow
T#25 TimeHigh
BLINKInst(
Enable:=TRUE
Structured . o THEC
text (ST) TimeLow:=T#5S,

TimeHigh:=T#2S,
Out=>VarBOOL1);

BLIMKInst
. BLIME
Continuous
Function TRUE sEnable YarBOOL1=TRUE
Chart (CFC) T#55 MTimeLow
T#23 MTimeHigh

When the instruction is executed, the waveform output of OUT is as shown in figure.
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3.25.2

3.2521

Output |

—— TRUE

FALSE

Timet

3s

|
|
25
|
|

|

T -
35

|

|

|
|,

35 | S
|

Output Waveform

GEN (Typical Signal Generator)

Overview

The GEN algorithm will generate the signal with the specified periodic function type, cycle and amplitude.

—Mode
—Base
—Period
—Cycles
—lAmplitude
—Reset

GEM
Cut —

GEN Function Block

3.2.5.2.2 Parameter Description
Input Parameter Description
::zfrl:meter }l_/;g:ble Function Description |Parameters Description I(g;'f?ilu\llta)“ue
Directly input TRIANGLE, TRIANGLE_POS,
Defines the type of SAWTOOTH_RISE, SAWTOOTH_FALL,
signal to be generated |[RECTANGLE, SINUS, COSINUS in the MODE,
then produce the corresponding waveform
TRIANGLE Triangle wave
Mode GEN MODE [TRIANGLE_POS Triangle wave with zero point TRIANGLE
SAWTOOTH_RISE Rising sawtooth wave
SAWTOOTH_FALL Descending sawtooth wave
RECTANGLE Square wave
SINUS Sine wave
COSINU Cosine wave
\When BASE is TRUE, the signal generator is
Base BOOL Cycle mode selection related to the defined cycle period. When BASE is |FALSE

FALSE, the signal generator is related to the
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Input \Variable . L. . Initial Value
Parameter [Type Function Description |Parameters Description (Default)
number of occurrences

Period  [TIME Define the cycle time T#1S
(valid when Base is true)
Define the cycle time

Cycles INT (Valid when Base is 1000
false)

Amplitude  |INT The amplitude of the 0
signal

Reset BOOL initialization When RESET = TRUE, the signal generator is reset FALSE

to zero

Output Parameter Description

Output Parameter|Variable Type

Function Description

Initial Value (Default)

Out

INT

Waveform signal output value|0

Description of Intermediate Variable

Intermediate Variable|Description Variable Type|lnitial Value (Default)
CET DINT 0

PER DINT 0

COUNTER Count variable INT 0

CLOCK Function block instance[TON

(i)The first level of the instruction output is high and can't be selected. The enable terminal is disconnected

and the output is held.

3.2.5.2.3

Detailed Function Description

Initialization Function

When RESET=1, the output and relevant count variable will be cleared.

Calculated Waveform

When BASE=0, it will generate the MODE waveform by CYCLES and AMPLITUDE. When BASE=1,
the cycle is different only, which will change into PERIOD.

3.25.2.4 Considerations

B When BASE=0 and the function type is SAWTOOTH_RISE or SAWTOOTH_FALL, the cycle shown
by CYCLE is shown by the black font (other than red font) in the figure below (for there is not the
vertical waveform in the actual signal, namely, one time point does not correspond to two values).
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Amplitude \

4

—C Y (H—p

——CYCLE———»

Cycle Chart

B When BASE=1 and the function type is SINUS or COSINUS, it can collect the full waveform if the
ratio of the IEC operation cycle to the waveform cycle PERIOD is within 0.1.

It may not collect the peak and valley value if the ratio is greater than 0.1, and the maximum value
and the minimum value that can be collected shall be related to the ratio.

Depending on the input in Mode, the resulting waveform is shown below.
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3.2.5.2.5 Application Example of Instructions

Variable Definition

No. ariable Name | Address  \ariable Description Variable Type ‘ Initial Value Power Fail Safegua 2
0001 GENInst GEN =l FALSE
0002 |var INT =l 0 FALSE

Programing Program
language
GENInst
GEM
EM EMO
Ladder SINUS }—{Mode Out
diagram (LD) TRUE }—Base
__
T#35 |—Period
2 Cycles
10 Amplitude
LSE Reset
GENInst(
Mode:=SINUS,
Base:=TRUE,
Structured Period:=T#3S,
text (ST) Cycles:=2,
Amplitude:=10,
Reset:=FALSE,
Out=>Varl);
GEMNINn=t
SErM
SIMUS siMode Ot
Continuous TRLUE »Base
Function = N .
Chart (CFC) T#3S » Feriod
2 wizyCles
10 sArmplitude
FALSE HReset
3.2.5.3 RAND(Random Number Generator)
3.25.3.1 Function

Generate the random number.
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RAMD
—EM EMO —
—EN_R Q
—Seed Randiumber |—
—Period

RAND Function Block

3.2.5.3.2 Parameter Description
Input Parameter Description
LA DEIE) Function Description [Parameter Description
Parameter ([Type
0: Invalid, stop generating random number, and RandNumber holds the
EN_R BOOL |Enable last generated one.
1: Rising edge enable, and high level valid
The seed is the initial value to calculate the random sequence. Value
range: 0-65535
Seed UINT |[Seed To ensure the continuity of the random number generation, the Seed
value takes effect only in the following scenarios: full download,
controller reset, "Cold Reset" and "Reset" in AT
Cycle to generate 0: Generate one random number in each scanning cycle.
Period UDINT [random number (unit: [Non O: If it is set as 200, generate one random number every 200ms.
ms) Value range: 0~4294967295

Output Parameter Description

Output Parameter(Data Type|

Function Description Parameter Description

0: Invalid data

Q BOOL Whether the data is valid? 1: Valid data
RandNumber UINT Random number 0-65535
3.2.5.3.3 Application Example of Instructions
Variable Definition
No. ‘Variable Name Address ‘ariable Description ‘fariable Type Initial Value Power Fail Safegua_*
0001 RAMNDInst RAND hd FALSE
ooz READ MUK UINT LI 0 FALSE
0003 VarBooL1 BOOL LI FALSE LI FALSE
Programing Program .
language
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Variable Definition

0001
RAMDInst
Ladder diagram RAND
(LD) EM_R ENO
1 I—Seed Q0 —{VarBO0L1
] I—Perind RandMumber —READ_MUM
RANDInst(
EN_R:=TRUE,
Structured text |Seed:=1,
(ST) Period:=0,
Q=>VarBOOL1,
RandNumber=>READ_NUM);
RAMDInst
. RAND )
Continuous
Function Chart ||TRUE MEMN_R ol—s VarBOOLA P
(CFC) 1 pSeed RandNumber—| READ_NUM p
0 MPeriod

Program description:
When EN_R is set, it will generate one random number every cycle.

When EN_R is reset, it will stop generating the random number, and RandNumber will hold the last
generated random number.

3.2.6 Analog Signal Processing Functions

3.2.6.1 RAMP_INT (Int Rate Limit)

3.2.6.1.1 Function

Limit the speed of the integer input function.

OUT is the function value of IN after the setting of the ascend and descend limit. When TIMEBASE is set
as t#0s, ASCEND and DESCEND are irrelevant to the time interval. When TIMEBASE is set as other
value than t#0s, ASCEND and DESCEND are the limit value of the time interval TIMEBASE.
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3.2.6.

1.2

RAMP_IMNT
I
Ascend
DEScend
TimeBase
Reset

Chut

RAMP_INT Function Block

Parameter Description

Input Parameter Description

Input Parameter|Data Type|Function Description Initial Value (Default)|Power Fail Safeguard
IN INT Manipulated variable 0 FALSE

Ascend INT Maximum ascend value in time interval |0 TRUE

DEScend INT Maximum descend value in time interval|O TRUE

TimeBase TIME Time interval T#0S TRUE

Reset BOOL Restart signal FALSE TRUE

Output Parameter Description

Output Parameter

Data Type

Function Description

Initial Value (Default)

Out

INT

\Value after ascend and descend limit]

0

TRUE

Parameter Description of Intermediate Variable

Intermediate Variable|Data Type[Function Description |Initial Value (Default)|Power Fail Safeguard
DIFF DINT 0 FALSE
OLD_IN INT 0 TRUE
B DWORD 0 FALSE
CET DWORD 0 FALSE
CH INT 0 FALSE
CLOCK TON Function block instance TRUE
3.2.6.1.3 Application Example of Instructions
\Variable Definition
MNo. “ariable Name Addrezs Wariable Description Variable Type Initial Value Power Fail Safegua_ 2.
aoa1 RAMP_INTInst RAKMP_INT hd FALSE
000z War1 INT ﬂ 0 FALSE
0003 Var2 INT ﬂ 0 FALSE
Programing language |Program
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Variable Definition

RAMP_INTInst
RAMP_IMT

EM EMO b———
Vari IN Out
Ascend
DEScend
T#13 TimeBase
FALSE Reset

Ladder diagram (LD)

L

RAMP_INTInst(
IN:=Varl,
Ascend:=5,
Structured text (ST) DEScend:=2,
TimeBase:=T#1S,
Reset:=FALSE,

OUT=>Var2);
RAMP_IMTInst
RAMP_INT |

Var Mind ou——{ Varz [@
Continuous Function Chart 5 Mascend
(CFC)

2 MOEScend
T#15 MTimeBase
FALSE MReset

The corresponding output value in above example is shown in figure according to the change of the input
value IN when the instruction is executed.

- -

0

0T

]

10

- -

IN — OUT Relation
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3.2.6.2

3.2.6.2.1 Function

RAMP_REAL (Real Rate Limit)

The RAMP_REAL instruction can limit the ascend and descend rate of the REAL input function.

OUT is the function value of IN after the setting of the ascend and descend limit. When TIMEBASE is set
as t#0s, ASCEND and DESCEND are irrelevant to the time interval. When TIMEBASE is set as other
value than t#0s, ASCEND and DESCEND are the limit value of the time interval TIMEBASE.

3.2.6.2.2

—EM
—IM
—Ascend

—DEScend

—TimeBase

—Reset

RAMF_REAL

EMO
Cut

RAMP_REAL Function Block

Parameter Description

Input Parameter Description

Input Parameter|Data Type|Function Description Initial Value (Default)|Power Fail Safeguard
IN REAL Manipulated variable 0 FALSE

Ascend REAL Maximum ascend value in time interval |0 TRUE

DEScend REAL Maximum descend value in time interval|O TRUE

TimeBase TIME Time interval T#0S TRUE

Reset BOOL Restart signal FALSE TRUE

Output Parameter Description

Output Parameter

Data Type|Function Description

Initial Value (Default)

Power Fail Safeguard

Out REAL

Value after ascend and descend limit

0 TRUE

Parameter Description of Intermediate Variable

Intermediate Parameter(Data Type|Function Description |Initial Value (Default)|Power Fail Safeguard
DIFF REAL 0 FALSE
OLD_IN REAL 0 TRUE
B DWORD 0 FALSE
CET DWORD 0 FALSE
CLOCK TON Function block instance TRUE

For the application example of instructions, refer to RAMP_INT (Integer Speed Limit).
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3.2.6.3 CHARCURVE (Characteristic Curve)

3.2.6.3.1 Function

IN is the DINT type, which will input the value to be operated. N is the BYTE type, which determines the
points of the characteristic curve and 2=<N<=11. It will generate a characteristic line in the DINT type
array PX[0..10] and PY[0..10]. The DINT type OUT is the value after the operation. The BYTE type
variable ERROR will output the error message.

The point PX[0]..PX[N-1] in the array shall be stored from small to large. Otherwise, the ERR value will be
1. If IN is not between PX[0] and PX[N-1], then ERR=2, and the output includes corresponding limit value
PY[O] or PY[N-1].

If N is out of the allowable value between 2 and 11, then ERR=4.

CHARCURVE
— M ouT |—
—M ERR |—
— P Fx —
—PY FY —

CHARCURVE Function Block

3.2.6.3.2 Parameter Description

Input Parameter Description

Input Data Function Descrintion Initial Value Power Fail
Parameter Type P (Default) Safeguard
IN DINT Manipulated variable 0 FALSE
N BYTE ISﬁlgumber of points of characteristic 0 TRUE

Output Parameter Description

Output Parameter|Data Type|Function Description|initial Value (Default)|Power Fail Safeguard
OouT DINT Value after operation |0 TRUE
ERR BYTE Error message 0 FALSE

Parameter Description of Intermediate Variable

Other Data Type Function Descrintion Initial Value Power Fail

Variables yp P (Default) Safeguard

PX ARRAY[0..10] OF X axis point range of characteristic 0 TRUE
DINT curve

PY ARRAY[0..10] OF Y axis point range of characteristic 0 TRUE
DINT curve

Detailed description:
Gradually display the leading function value.

IN is the DINT type, enter the value to be operated. N is the byte type, which determines the number of
points of the characteristic curve and 2 = <N <= 11. Generates a feature line in the DINT type arrays PX
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[0..10] and PY [0..10]. OUT is the value after operation. The byte variable ERR outputs an error message.

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

or PY [N-1].

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

3.2.6.3.3 Application Example of Instructions

Variable Definition

Ladder diagram
(LD)

Wariable Name  Address | Variable Description Variable Type Initial Value Power Fail Safegual .
CHARCURVEInst CHARCURVE 2 FALSE
ERR BYTE ;I 0 FALSE
DATA_IN INT LI 0 FALSE
DATA_OUT INT ll 0 FALSE
ARR_X ARRAYT0..10] OF DINT ll FALSE
ARR_Y ARRAYT0..10] OF DINT ll FALSE -
ARR_OUT_X ARRANYTD..10] OF DINT LI FALSE
ARR_OUT_Y ARRAY[D..10] OF DINT =l FALSE r

i
::1 r:g&:ggng Program
oo

CHARCURWEInst

Structured text
(ST)

ERR=>ERR);

OUT=>DATA_OUT,

ARR_OUT_X:= CHARCURVEInst.PX;
ARR_OUT_Y:= CHARCURVEInst.PY;

CHARCURVE
EN ENO
[DATA_IN]|In OUT |—[DATA_OUT
11 }—N ERR — ERR

ARR_H [ Px PX —ARR_OUT_¥]

ARR_Y |— Py P —F-FE‘R_GUT_Y'
CHARCURVEInst(
IN:=DATA_IN,
N:=11,
PX:=ARR_X,
PY:=ARR_Y,

Continuous
Function Chart
(CFC)

DATA_OUT
ERR

ARR_QUT_X

CHARCURVEInst

CHARCURVE |
DATA_IN N ouT]
T I ERR
ARR_X sPX P
ARF_Y WPy PYj

ARR_OUT_Y

=L
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3.2.6.4 HYSTERESIS (Lag)

3.2.6.4.1 Function

When the input value is less than the lower limit, the output will be TRUE. When the input value is greater
than the higher limit, the output will be FALSE. When the input value is between the lower limit and the
higher limit, the output will hold.

HYSTERESIS
— M Cut —
—High
—Low

HYSTERESIS Function Block

3.2.6.4.2 Parameter Description

Input Parameter Description

Input Parameter|Data Type|Function Description|Iinitial Value (Default)|Power Fail Safeguard
IN INT Input value 0 FALSE

Low INT Lower limit 0 TRUE

High INT Higher limit 0 TRUE

Output Parameter Description

Output Data Function Description Initial Value |Power Fail

Parameter [Type P (Default) Safeguard
Output, which will be TRUE when it is less than the low

Out BOOL |threhold and will return to FALSE until it is greater than the FALSE TRUE
higher limit.

3.2.6.4.3 Application Example of Instructions

\Variable Definition

0001  [HYSTERESKSInst HEX_ENGIN [~ FALSE [

0002 | Wvarl INT =l FALSE [

0003 | VarBOOL1 BOOL hd PP L PP [

Programing language |Program
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oo
comment:

HYSTERESISInst

HYSTERESIS VargooL

EN Out ()

Ladder diagram (LD)

| VarlN I—IN
| 60 I—Hngh
—I—

30 Loy

HYSTERESISInst(
IN:=VarIN,
Structured text (ST) High:=60,
Low:=30,
Out=>VarBOOL1);

HYSTERESISInGt
veTErecs D

Continuous function .

diagram (CFC) VariN wIN out VarBooL1
(211 » H|gh
30 M{Low

In the example above, the corresponding output value are shown in figure according to the change in the
input value when the instruction is executed.

I
I
I
———fA-—-  Input maH-

————————————————— Input LOWw=30

TRUE

QLT 1 FALSE

Change Relation of Input and Output

3.2.6.5 LIMITALARM (Limit Alarm)

3.2.6.5.1 Function

When the input value is less than the lower limit, the output U will be TRUE. When the input value is
greater than the higher limit, the output O will be TRUE. When the input value is between the lower limit

141



ywza

and the higher limit, the output IL will be TRUE.

3.2.6.5.2

LIMITALARM
—IM o
—High U
—Low IL —

LIMITALARM Function Block

Parameter Description

Input Parameter Description

Input Parameter|Function Description|Data Typellnitial Value (Default)|Power Fail Safeguard
IN Input value INT 0 FALSE
Low Lower limit INT 0 TRUE
High Higher limit INT 0 TRUE
Output Parameter Description
Output Function Descrintion Data Initial Value Power Fail
Parameter P Type (Default) Safeguard
O The input value is greater than the higher limit. BOOL |FALSE FALSE
U The input value is less than the lower limit. BOOL |FALSE FALSE
I T_he mp_ut_value is between the lower limit and the BOOL |FALSE FALSE
higher limit.
3.2.6.5.3 Application Example of Instructions
|Variab|e Definition
No. Variable Name | Address  Variable Description Variable Type | Initial Value | Power Fail Safeguard =
0001 | VarlN INT =l FALSE [
0002  |VarBOOLA BOOL fod PP L PN [
0003  |VarBOOLZ BOOL fod PP Ld PN [
0004  |VarBOOL3 BOOL = parse Ld PN [
Programing language |Program
oo
camment:
LIMITALARMINST
. LIn I TALAR R
Ladder diagram (LD) EN END
Varlhl —{I o —|"-.-“arIIIDOL1 |
o0 F{Hign u
a0 Loy IL 'v'urEIOOL3|
LIMITALARMInst(
IN:=Varl,
High:=60,
Structured text (ST) Low:=30,

O=>VarBOOL1,
U=>VarBOOL2,
IL=>VarBOOL3);
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Variable Definition

Continuous Function
Chart (CFC)

LIMITALARMINnSt

arl

OMITALARM D
MM O M VarBOoL
sHigh U o] VarBoOoL2
Loy IL|  VarBOoL3

In the example above, the corresponding output value are shown in figure according to the change in the
input value when the instruction is executed.

UL

Change Relation of Input and Output

FALSE

TRUE

FALSE

TRUE

FALSE

3.2.6.6 HEX_ENGIN (Hexadecimal Conversion to Engineering Data)

3.2.6.6.1 Function

The input code value WH is converted into corresponding engineering quantity AV.

HEX_EMGIN
—{WH A —
— ML
—MD
— ¥
—WD

HEX_ENGIN Function Block
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3.2.6.6.2 Parameter Description
Input Parameter Description

Input A Data Initial Value Power Fail
Parameter DS Type (Default) Safeguard
WH Input code value DINT 0 FALSE

MU Upper limit of engineering quantity REAL 0 TRUE

MD Lower limit of engineering quantity REAL 0 TRUE

\WU glp_)ger limit of analog input code value for DINT 0 TRUE

WD IISOLV(\éer limit of analog input code value for DINT 0 TRUE

Output Parameter Description

Output Parameter|Description

Data Type|Initial Value (Default)

Power Fail Safeguard

AV

Converted engineering quantity|REAL

0

FALSE

3.2.6.6.3 Application Example of Instructions

Variable Definition

No. Variable Mame | Address  Variable Description Variable Type ‘ Initial Value Powrer Fail Safeguard I;
000 HEX_ENGINInst HEX_ENGIN LI FALSE hd
nooz Varreall REAL LI 0 FALSE LI
Programing language Program

0oo
comment
HEX_ENGIMNInst
HEX_EMGIM
Ladder di LD oy iy
adder diagram
g (LD) AV —varreall

%IW2 e

HEX_ENGINInst(
WH:=%IW2,
MU:=1.6,

MD:=0,
\WU:=65535,
WD:=0,
AV=>Varreall);

Structured text (ST)
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Variable Definition

HEX_ENGINIngt
HEx_EnGiN D

%2 MvWH A
Continuous function T N(YT
diagram (CFC) _ y
0 HiiD
B5535 L

S

Program description:
This instruction is usually used for the analog input data processing.

When EN is set, it will carry out the conversion, the input data will be %IW2, the upper limit of the
engineering quantity is 1.6MPa, the lower limit of the engineering quantity is OMpa, and the code value
range of corresponding module is 0-65535. We assume the corresponding output value is 0.799 when the
value of %IW?2 is 32767.

3.2.6.7 ENGIN_HEX (Engineering Data Conversion to
Hexadecimal(WORD))

3.2.6.7.1 Function

The input engineering quantity is converted into corresponding code value WH.

EMGIN_HEX
—A WH —
— M
—MD
— W
—WD

ENGIN_HEX Function Block

3.2.6.7.2 Parameter Description

Input Parameter Description

Input Description Data Initial Value Power Fail
Parameter Type (Default) Safeguard
WH Input engineering quantity REAL 0 FALSE
MU Upper limit of engineering quantity REAL 0 TRUE
MD Lower limit of engineering quantity REAL 0 TRUE
WU l;lp_)ger limit of analog input code value for WORD 10 TRUE
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WD Lower limit of analog input code value for WORD 10 TRUE
PLC
Output Parameter Description
Output Parameter|Description Data Type|Initial Value (Default)|Power Fail Safeguard
\WH Converted code value(WORD |0 FALSE
3.2.6.7.3 Example for Use of Instructions
Variable Definition
No. ariable Name  Address | \ariable Description Variable Type Initial Value Power Fail Safegual
0001 ENGIN_HEXInst EMGIN_HEX =~ FALSE
0002 | Warreall REAL =l 0 FALSE
Programing language Program
o001
EMGIN_HE st
EMGIN_HEX
Er EMNO
Ladder diagram (LD) Warreall Ay Y- e
50 haLL
| nCy
EA535 Al
] D
ENGIN_HEXInst(
AV:=Varreall,
MU:=50
Structured text (ST) MD:=0,
WU:=65535,
WD:=0,
WH=>%QW?2);
EMGIN_HEXInst
ENGIN_HEX [
Conti ; ion di Warraall LA WWiH B G2
ontinuous function diagram = .
(CFC) a0 ¥ Ml
0 ¥ il
B5535 {1
1) 1

Program description:

This instruction is usually used for the analog output data processing. When EN is set, it will carry out the
conversion, the actual data of the engineering quantity will be Varreall, the upper limit of the engineering
quantity is 50Hz, the lower limit of the engineering quantity is OHz, and the value range of corresponding
module is 0-65535. When the value of Varreall is 25Hz, the corresponding output value will be 32768. If
32768 is assigned to %QW2, then this channel analog output value will be 25Hz.
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3.2.6.8 ENGIN_HEX2 (Engineering Data Conversion to
Hexadecimal(INT))

3.2.6.8.1 Function

The input engineering quantity is converted into corresponding code value WH.

EMGIN_HEXZ
—EN ENO
—A WH -
MU
MD
—|Wu
—|WD

ENGIN_HEX2 Function Block

3.2.6.8.2 Parameter Description

Input Parameter Description

Input Description Data Initial Value Power Fail
Parameter P Type (Default) Safeguard
WH Input engineering quantity REAL 0 FALSE
MU Upper limit of engineering quantity REAL 0 TRUE
MD Lower limit of engineering quantity REAL 0 TRUE
WU Upper limit of analog input code value for INT 0 TRUE
PLC
WD Lower limit of analog input code value for INT 0 TRUE
PLC
Output Parameter Description
Output Parameter|Description Data Type|Initial Value (Default)|Power Fail Safeguard
WH Converted code value|INT 0 FALSE

3.2.6.8.3 Example for Use of Instructions

Variable Definition

No. Variable Name Address. Variable Description Variable Type | Initial Value Power Fail Safeguard ‘ SOE Enable
o001 ENGIN_HEXZInst ENGIN_HEXZ LI FALSE LI I_
ooz Varreall REAL ;I 0 FALSE LI I_
o003 WHint INT ;I 0 FALSE LI I_
Programing
Program
language
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0o
EMNGIM_HEXZInst
EMGIMN_HEXZ
EM EMO
Ladder diagram [varrealt I—.-"'.’-.-" WH WHInt
(LD) 10 I—ML.I
-10 I—MD
32767 WU
-32768 WD
EENGIN_HEX2Inst(
AV:=Varreall,
Structured text Muflo
(ST) MD:=10,
WU:=32767,
\WD:=-32768,
WH=>WHint);

ENGIN_HEX2Inst
ENGIN_HExZ2 |

Yarreald M i WHInt
Continuous A VH -
function diagram 10 WL
(CFC) 10 WD
32767 MU
32768 y WD

Program description:

This instruction is usually used for the analog output data processing. When EN is set, it will carry out the
conversion, the actual data of the engineering quantity will be Varreall, the upper limit of the engineering
quantity is 10V, the lower limit of the engineering quantity is -10V, and the value range of corresponding
module is -32768-32767. When the value of Varreall is -5V, the corresponding output value will be -16384.
If -16384 is assigned to WHInt(%QWa4), then this channel analog output value will be -5V.

3.2.7 Data Block Move Functions

3.2.7.1 MOVE_BLOCK(Data Block Move)

3.2.7.1.1 Function

The data in the M area will be transferred to another location in the M area from one location in batch. It

supports to transfer the data in batch by BYTE, WORD and DWORD. The maximum data transferred for
one time may be up to 255 DWORD type data, and the transfer data length is determined by the transfer
mode and the transfer data length jointly.
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MOVE_BLOCK
—EM o
—Offset_IM Errar —
—{Datalength
—Offset_OUT
—Maode

MOVE_BLOCK Function Block

3.2.7.1.2 Parameter Description

Input Parameter Description

LA DEIL) Function Description Parameter Description DI
Parameter Type Value
0:Invalid
EN BOOL Enabled 1-Enabled
Offset_In DWORD grféza word address of data source Offset word address of data area 0
Datalength BYTE Transfer data length 0~255 0
Offset_Out DWORD Offsgt word address of data Offset word address of data area 0
- destination area
=0: Indicate the data is transferred by
BYTE.
Mode BYTE Data transfer mode =1: Indicate the data is transferred by 0
WORD.
=2: Indicate the data is transferred by
DWORD.
Output Parameter Description
e Dl Funct!oq Parameter Description
Parameter Type Description
Q BOOL Enable output When the data is not transferred/transferred incorrectly, Q=FALSE.

When the data is transferred correctly, Q=TRUE.

=0, The data is transferred correctly.

=1: Error in the offset address of the data source area (Offset_IN).
Error BYTE Error message =2: Error in the offset address of the data destination area
(Offset_OUT).

=3: Error in data transfer mode (Mode).

3.2.7.1.3 Application Example of Instructions

\Variable Definition

Mo. “ariable Name Address | Variable Description ariable Type Initial Value: Power Fail Safeguard =
oo MOVE_BLOCKInst MOVE_BLOCK = FALSE =
0002 eI BYTE j 0 FALSE I
0003 WarB0oL1 BOOL ll FALSE ll FALSE [
IPa ;Ogdzg;ng Program
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Ladder diagram
(LD)

VarBOOLA

()

arr

Structured text
(ST)

o001
MOVE_BLOCKInst
MOVE_BLOCK
Er )
100 I—Uﬁset_IN Error
a I—DataLength
300 I—Dﬁset_GUT
1 I—rumde
MOVE_BLOCK(
EN:=TRUE ,
Offset_IN:=100 ,

Datalength:=8 ,
Offset_ OUT:=300 ,
Mode:=1 ,Q=>VarBOOL1

Error=> err);

Continuous
Function Chart
(CFC)

MOVE_BLOCKInst

WOVE_BLOCK @
100 MOffset_IM ]
a pDatalength Erron
300 MOffset_ OUT
1 piode

¥ VarBOOLA
M er

Program description:

When EN is set, the data with N bytes that Offset_IN points to will be transferred to the destination
address of Offset_OUT.

3.2.7.2

3.2.7.2.1

Function

MOVE_BLOCK_EXT(Data Block Move Extension Instruction)

Batch transfer the data from M/I/Q/S area to M/I/Q area.. It supports to transfer the data by BYTE, WORD
and DWORD. The maximum data transferred for one time may be up to 255 DWORD type data.

and the transfer data length is determined by the transfer mode and the transfer data length jointly.

MOVE_BLOCK_EXT

—Area_|M Q
—Offset_IN Error
—DatalLength
—Area_0OUT
—Offset_OUT

—Mode

MOVE_BLOCK_EXT Function Block
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3.2.7.2.2 Parameter Description
Input Parameter Description
I D Function Description Parameter Description L
Parameter Type Value
Data area
0: M area
Area_IN BYTE Select source data area 1: | area 0
2: Q area
3. S area
Offset IN DWORD |Offset address of source data area [Offset address of data area 0
Datalength BYTE Transfer data length 0~255 0
Data area
Area_OUT BYTE Select destination data area 2 :\/Ia?erza 0
2: Q area
Offset_ OUT DWORD ;)rfefsaet address of destination data Offset address of data area 0
=0: Indicate the data is transferred by
BYTE.
Mode BYTE Data transfer mode =1: Indicate the data is transferred by 0
WORD.
=2: Indicate the data is transferred by
DWORD.
Output Parameter Description
Output Data Function Parameter Description Default
Parameter Type Description P Value
\When the data is not transferred/transferred incorrectly,
Q BOOL Peitjttsra“Sfer Q=FALSE. FALSE
\When the data is transferred correctly, Q=TRUE.
=0, The data is transferred correctly.
=1: Error in selected source data area.
=2: Error in the offset address of the source data area.
Error BYTE  |Error message =3: Error in selected destination data area. 0
=4: Error in the offset address of thedestination data
area.
=5: Error in data transfer mode (Mode).
3.2.7.2.3 Application Example of Instructions

Copy the 4-byte data starting from address %Iw?2 to address % QWA4.

Set the data area, select WORD as transmission mode , set the initial value of the source data offset
address Var_offsetin to 2, and the initial value of the destination data offset address Var_offsetout to 4.
The configuration example is shown in the figure.
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Main(PRG).Id

1|

Mo. Variable Name | Address ‘ Variable Description Variable Type | Initial Value: | Power Fail Safﬂ
ooo1 “ar_pffsetin Offeet address of source data ODWORD LI 2 FALSE
o002 War_offsetout Offzet address of destination data | DWORD ll 4 FALSE
0003 MOWE_data Data copy instance MOWVE_BLOCK_EXT ll FALSE =
4| | ’
Main: Data copy i’
0001
MOVE_data
MOVE_BLOCK_EXT
EM EMO
[ 1 Farean 0 —{var_out
Var_offsetin |— Offset_IN Error —Var_err
2 I—DataLength
2 I—.ﬂxrea_OUT
a r_nﬁsetoutl— Offset_OUT
1 |—I'-p10de

56

Data Copy Configuration
Run the program, the data of %IW2~%IW4 is copied to %QW4~%QWS86, as shown in the figure below.
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LIK411_1(2.LK411)

0_& Channelz Al

Device Configuration | Channel | Information

Channel Number Channel Name Channel Type Jnline Walue| Channel Address Channel Description
1 DPIO_2 1_2_1 WORD ] SR
2 DRIO_2 1.2 2 WORD 3 Yalivz2 Source data
3 DPIO_2 1.2 3 WORD E A Source data
4 DPIC_2Z 1_2 4 WORD ] YaMVE
5 DPIO_2 1_2 5 WORD ] YRNNE
6 DPIO_2Z 1_2 & WORD ] YMV10
T DPIO_2 1. 27 WORD ] 0 T el
& DPIO_2 1. 2 &8 WORD ] TehV14
m LK411_1(Z:LK411) KS10_1(3:LK510)
Device Configuration I Channel | Information I
Channel Number Channel Mame Channel Type Online Value | Channel Address | Channel Description
1 DPIO_2_1_3 1 WORD 0 YWD
2 DPIO_2 1_3_2 WORD 0 P
3 DPIO_2 1_3 3 WORD 5 YelWve Destination data
£ DPIO_2 1_3_4 WORD 4 YROWE Destination data

Runing Result

3.2.8 Memory Assignment Functions

3.28.1

3.28.1.1

VALSET_BYTE

Function

Modify the contents of address appointed by Address to the current value corresponding to Value.

YALSET_BYTE

Address
Walue

ENO —
VALSET_BYTE

VALSET_BYTE Function Block

(i)There is risk to use VALSET_BYTE instruction, during the process of using, please operate it strictly
according to the requirements of instruction.
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3.2.8.1.2 Parameter Description
Input Parameter Description
L Type of Data Descrlpnon gl Description of Parameter Value
Parameter function
POINTER TO Point to the first address of definition BYTE data
Address BYTE Target address Range of operating data area : M, N, Q, R, special register S
area %SB270 to %SB299
Value BYTE Set value Set value
Output Parameter Description
Output Type of [Description of o
Parameter Data Function Description of Parameter Value
0: The output result is correct
=1: The input parameter is wrong
=2: Target segment address is | area
VALSET_BYTE BYTE  Type of error =3: Target segment address is special register S area, the target
segment address is not within the range of %SB270 to %SB299
=9: Length of copy data is wrong

3.2.8.1.3 Application Example of Instructions

\Variable Definition

Mo. “ariable Name | Address | Variable Description Variable Type Initial Value Power Fail Safeguard
0001  |Address BYTE Tlo FALSE =
ooonz Value BYTE LI 0 FALSE (=
0003 out BYTE LI 0 FALSE (=
o004 tmp POINTER TO BYTE LI 0 FALSE (=

Programming language Program
0001
ADR
EN ENO
AddressI—IN ouT tmp
Ladder Diagram (LD) 0002
VALSET_BYTE
EN ENO
tmp Address VALSET_BYTE out
Value |—Value
Structured Text (ST) out := VALSET_BYTE (ADR(Address),Value);
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Variable Definition

, , ADR VALGET_BYTE i)
Continuous Function Chart | maress | OUT—plAddress  VALSET BYTE

(CFC)
Value }—Walue

"When using the VALSET_BYTE instruction, if the space taken by the variable pointed by Address
parameter is bigger than 1 BYTE, the instruction only can modify the contents that are less than 1 BYTE.

3.2.8.2 VALSET_WORD

3.2.8.2.1 Function

Modify the contents of the first two bytes address appointed by Address to the present value
corresponding to Value.

YVALSET_WORD
—EN ENO
—Address VALSET_WORD |
—value

VALSET_WORD Function Block

e Thereisrisk to use VALSET WORD instruction, during the process of using, please operate it strictly
according to the requirements of instruction.

e  When using instruction, if the space taken by the variable pointed by Address parameter is bigger than
the length of the data regulated by the instruction, the instruction will modify the contents out of the address

pointed by Address by accident and can make serious aftermath possibly.

3.2.8.2.2 Parameter Description

Input Parameter Description

LA Type of Data D U gl Description of Parameter Value
Parameter function
POINTER TO Point to the first address of definition WORD data
Address \WORD Target address Range of operating data area: M, Q, R, special register S
area %SB270 to %SB299
Value WORD Set value Set value
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Output Parameter Description
Output Type of Descf'p“O” o Description of Parameter Value
Parameter Data function
=0: The output result is correct
=1: The input parameter is wrong
=2: The target segment address is | area
=3: Target segment address is special register S area, the target
segment address is not within the range of %SB270 to %SB299
=4: The target segment address is N area
VALSET_WORD [WORD ([Type of error =5: The target segment address is M area, target segment address +

length of copy database is over the range of M area

=6: The target segment address is Q area, target segment address +
length of copy database is over the range of Q area

=8:The target segment address is R area, target segment address +
length of copy database is over the range of R area

=9: The length of copy data is wrong

3.2.8.2.3 Application Example of Instructions

Variable definition

No. Variable Mame Address ariable Description Wariable Type Initial Value Power Fail Safeguard
0001 Address %M B100 WORD Tlo FALSE i
0002 Walue WORD Ll ] FALSE Ll
0003 out BYTE Ll 0 FALSE Ll
0004 tmp POINTER TO WORD l' 0 FALSE Ll

Programming language Program
0001
ADR
EN ENO
|Address|—lN ouT tmp
Ladder Diagram (LD)> 0002
VALSET_WORD
EN ENO
tmp Address VALSET_WORD out
Value Yalue
Structured Text (ST) out := VALSET_WORD (ADR(Address),Value);
Conti Function Chart ADR VALSET_WORD B
ontinuous Function Char &
(CEC) [Address |IN OUT—daddress VALSET_WORDI—{ _out @
| Value '—Walue
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(i)When using the VALSET WORD instruction, if the space taken by the variable pointed by Address
parameter is bigger than 1 WORD, the instruction only can modify the contents of 1 WORD minimally.

3.2.8.3 VALSET_DWORD

3.2.8.3.1 Function

Modify the contents of the first four bytes address appointed by Address to the current value
corresponding to Value.

VALSET_DWORD
—EN ENO —
—Address VALSET_DWORD —
—{value

VALSET_DWORD Function Block

e There is risk to use VALSET_DWORD instruction, during the process of using, please operate it
strictly according to the requirements of instruction.

e When using instruction, if the space taken by the variable pointed by Address parameter is bigger
than the length of the data regulated by the instruction, the instruction will modify the contents out of the
address pointed by Address by accident and can make serious aftermath possibly.

3.2.8.3.2 Instruction of Parameter

LTS Type of data Descnptlon of Description of parameter value
parameter function
POINTER TO Point to the first address of definition DWORD data

Address DWORD Target address Range of operating data area : M, N, Q, R, special register S
area %SB270 to %SB299

\Value DWORD Set value Set value

Output Type of DeSCT'P“O“ o Description of parameter value

parameter data function

=0: The output result is correct

=1: The input parameter is wrong

=2: The target segment address is | area

=3: Target segment address is special register S area, the target
segment address is not within the range of %SB270 to %SB299

=4: The target segment address is N area

=5: The target segment address is M area, target segment address +
length of copy database is over the range of M area

VALSET_DWORD|DWORD [Type of error
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Output
paramete

Type of
r data

function

Description of

Description of parameter value

=6:The target segment address is Q area, target segment address +
length of copy database is over the range of Q area

=7: Target segment address is special register S area, the target
segment address + length of copy database is not within the range
of %SB270 to %SB299
=8: The target segment address is R area, target segment address +
length of copy database is over the range of R area

=9: The length of copy data is wrong

3.2.8.3.

3 Application Example of Instructions

|Variab|e Definition

MNo. “ariable Name Address Variable Description Variable Type Initial Value | Power Fail Safeguard
0001 Addrezs SeMB100 DWORD ) FALSE h
ooz Value DWORD LI 0 FALSE LI
0003 out BYTE LI 0 FALSE LI
0004 tmp POINTER TO DWORD LI 0 FALSE LI

Programming language Program
0001
ADR
EN ENO
|Address|—lN ouT tmp
Ladder Diagram (LD) 0002
VALSET_DWORD
EN ENO
tmp Address VALSET_DWORD out
Value Walue
Structured Text (ST) out:=VALSET_DWORD(ADR(Address),Value);
_ _ ADR VALSET_DWORD .
C("Cnggu)ous Function Chart | Magdress |—|iN OUT—MAddress  VALSET_DWORD out
Value I—Walue
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3.2.8.4 VALSET_REAL

3.2.8.4.1 Function

Modify the contents of the first four bytes address appointed by Address to the current value
corresponding to Value.

YALSET_REAL
—-EN ENO +
—Address VALSET_REAL -
—value

VALSET_REAL Function Block

e Thereisrisk to use VALSET REAL instruction, during the process of using, please operate it strictly
according to the requirements of instruction.

e When using instruction, if the space taken by the variable pointed by Address parameter is bigger than
the length of the data regulated by the instruction, the instruction will modify the contents out of the address

pointed by Address by accident and can make serious aftermath possibly.

3.2.8.4.2 Description of Parameter

AL Type of Data DEEE e i Description of Parameter Value
Parameter Function
POINTER TO Point to the first address of definition REAL data
Address REAL Target address Range of operating data area : M, Q, R, special register S
area %SB270 to %SB299
Value REAL Set value Set value
OLfeL e @ DEEE e i Description of Parameter Value
Parameter Data Function

=0: the output result is correct

=1: the input parameter is wrong

=2: the target segment address is | area

=3: target segment address is special register S area, the target
segment address is not within the range of %SB270 to %SB299

=4: the target segment address is N area

=5: the target segment address is M area, target segment address +
length of copy database is over the range of M area

=6: the target segment address is Q area, target segment address +
length of copy database is over the range of Q area

=7: target segment address is special register S area, the target
segment address + length of copy database is not within the range
of %SB270 to %SB299

=8: the target segment address is R area, target segment address +

VALSET_REAL [REAL |Type of error
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Output Type of |Description of
Parameter Data Function

Description of Parameter Value

length of copy database is over the range of R area
=9: The length of copy data is wrong

3.2.8.4.3 Application Example of Instructions

\Variable Definition

MNo. Variable Name | Address | Variable Description Variable Type Initial Value Power Fail Safeguard
000 Address YEMB100 REAL bl 7 FALSE
0ooz Value REAL LI 0 FALSE
0003 out BYTE LI 0 FALSE
noons tmp POINTER TO REAL LI 0 FALSE
Programming language Program
0oo1
ADR
EN ENO

|Address}—lN ouT tmp

Ladder Diagram (LD) 000z
VALSET_REAL
EN ENO

tmp Address VALSET_REAL out

Value Yalue
Structured Text (ST) out := VALSET_REAL (ADR(Address),Value);

. . ADR VALSET_REAL 0]
Continuous Function Chart
(CFC) | Address ]—»IN ou Address VALSET_REAL out
Value '—Walue
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3.3 System Instruction

3.3.1 Communication Functions

3.3.1.1 GENERATE_CRC(Cyclic Redundancy Check)

3.3.1.1.1 Function

Generate 16-bits CRC checking value.

GEMERATE_CRC
—{EN EMO —
—{TBL CRC_Code —
—teCounter FIMIZH —
Errar —

GENERATE_CRC Block

3.3.1.1.2 Parameter Description

LIS Rl Parameter Description Parameter Value Description
Parameter Type
First byte address of data to be Data is saved in address beginning from %MB200 if
TBL WORD ;
checked setting as 200
byteCounter ~ [WORD | € number of bytes of datato be g i 00 value
checked
(F?utput DRI Parameter Description Parameter Value Description
arameter Type
CRC_Code WORD  |Result checked 16 bits
Whether completing 0: Checking not be finished
FINISH BOOL checking 1: Checking is finished
0: Correct
Error BYTE Error information 1: The numb_er of bytes of data to be checked
byteCounter=0
2: Data to be checked exceed range of M area

3.3.1.1.3 Application Example of Instructions

Variable Definition
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Mo. Variable Name: Address Variable Description Variable Type Initial Value: Power Fail Safeguard
000 GENERATE_CRCInst GENERATE_CRC = FALSE
nonz CRC_Result %EMB206 WORD LI 0 FALSE
0003 CRC_Fin BOOL LI FALSE LI FALSE
o004 ERR BYTE ;I 0 FALSE

IProgramlng Program
anguage
000
GEMERATE_CRCInst
Ladder di GEMERATE_CRC
(I?D) er diagram N ENO
200 TBL CRC_Code qCRC_Result
i —byteCounter FINISH F——CRC_Fin
Error — ERR

GENERATE_CRClInst(
TBL:=200,

byteCounter:=6,
CRC_Code=>CRC_Result,
FINISH=>CRC_Fin,
Error=>ERR );

Structured text (ST)

GEMNERATE_CRCInst

. GENERATE CRC (0
Continuous
Function Chart 200 MTBL CRC_Code » CRC_Result
(CFC) sbyteCounter FINISH
Error

Program description:

The 6 bytes CRC check code starting from% MB200 is calculated by the CRC instruction. After that,
according to the actual communication needs, the CRC check code to be sent after the other data sent out.

3.3.1.2 CANFilterEnable(Enable CAN filter parameter)

3.3.1.2.1 Function

Enable a certain set of hardware filter parameters, a maximum of 4 groups.

3.3.1.2.2 Parameter Description

I 5 Description of Parameter Value
Parameter |Data
EN_R BOOL Ascending edge energy
PortID
Port BYTE 0: CANO
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IF?zgl;tmeter -Q;Ft): e Description of Parameter Value

Group BYTE Parameter group ordinal number, max 4 groups, 0~3
MaskEXT BOOL Enable EXT entry, default TRUE

EXT BOOL TRUE: Extended frame; FALSE: Standard frame

MaskRTR BOOL Enable RTR items, default TRUE

TRUE: Remote Frame; FALSE: Data Frame
RTR BOOL Remote Frame/Data Frame Filtering needs to be used in conjunction with other conditions
and is not supported separately

MaskMsgID [BOOL Enable MSGID entries, default TRUE

Message ID

Standard Frame: Low 11 bit valid

MsgID DWORD |Extended Frame: Low 29 bit valid

If the MaskEXT entry is not enabled, MSGID less than 2048 is processed in the standard
frame format and greater than or equal to 2048 is processed in the extended frame format

Ol DES i Description of Parameter Value
Parameter Data
Done BOOL TRUE: Enable to succeed
TRUE: Setting
Busy BOOL FALSE: Idle state
TRUE: Error generated during processing, see the corresponding error code through
Error BOOL the Error ID entry
FALSE: No errors
Error code
0: Provisioning succeeded
ErroriD WORD 1: Wrong port number

2: Provisioning failed
3: Unsupported group ordinal

e (i)Only MC series controllers (except MC1004L) are applicable.

3.3.1.3 TCP_CONNECT(Establish a TCP communication connection)

3.3.1.3.1 Function

Establish a TCP protocol communication connection.

Note: This function block is supported in FA-AT V3.1.10B2 and above versions, and compatible firmware
version is LK220-G02,LK222-D02,LK224-D02.

o ®Applies to LK system,MC system and LE system LE5118-B01,LE5119-B01 and above

on.LE5118, LE5119 support 5-way free port, maximum data transmission support 1K.

3.3.1.3.2 Parameter Description

Data Item |Data Type |Parameter Description l\?;}ha;
Input |EN_R BOOL Rising eplge: CPU initiates connection operatlon: When EN_R is FALSE, the 0
output displays the current status of the connection
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L Initial
Data Item |[Data Type [Parameter Description Value
Socket connection numbers
LK:1~16
ConnectlD |BYTE LE-1~5 0
MC:1~5
. TRUE: Create Active Client Connection
Active BOOL FALSE: Create passive server connection 0
IPaddrl BYTE 0
IPaddr2 BYTE 0
Four byte IP address, from high to low, IPaddrl to IPaddr4
IPaddr3 _ |BYTE ur byt ghtalow, 0
IPaddr4 BYTE 0
RemotePortiWORD The port number on the remote device. Remote port numbers range from 1 to 0

49151, for passive connections, use zero

The port number on the local device. The local port number range is from 1 to
49151, but there are some limitations. Please refer to the LocalPort parameter

LocalPort  WORD of Common Parameters of Ethernet Free Protocol Library Instruction the

o

for details
Done BOOL If the connection is active and ready to send or receive 0
Busy BOOL If the connection process is still in progress 0

If the connection is not available. ErrorID displays one of the error codes used

Error BOOL - . 0

to indicate an existing problem

If the Error is set to output, the ErrorID output will display an error code
ErrorlD \WORD If the Busy or Done is set to output, the ErrorID is zero (no error) 0

Output For more information, please refer to the

Error_Codes_of Ethernet Free Protocol Communication_Instruction
LinklPaddr1|BYTE ) _ _
LinkiPaddr2lBYTE Four octets of the IP address of the connected remote device. LinkIPAddrl is
LinkIPaddr3lBYTE the most significant byte of the IP address, and LinkIPAddr4 is the least default

InkIFadar significant byte of the IP address hiding

LinklPaddr4|BYTE
LinkPort  |WORD Connected remote device port number

The connection operation is asynchronous and may require several scans to complete. When the
connection operation is pending, the Busy output value is TRUE. When the CPU completes the operation,
the instruction is set to Done or Error output. If an error occurs, the ErrorID output will display an error
code.

TCP_CONNECT must not be changed when the instruction is in a busy state. The CPU needs to rely on
this to understand that this is the continuation of the call that initiates the connection process.

You assign a Connection ID (ConnectID) input to the connection, and 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 connection (client), and the CPU
attempts to contact and create a connection to the specified IP address and remote port number
(RemotePort). The CPU opens the Local Port to receive messages from remote devices.

When 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. If you
want to accept connection requests from any remote IP address, you should set the IP address to 0.0.0.0.
If the IP address is not zero, the CPU only accepts connection requests from the specified IP address. For
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passive connections, the CPU ignores the remote port number (RemotePort), which can be set to zero.

You can call TCP_ CONNECT instruction at any time determines the current state of the connection. Add
EN_ R input set to FALSE and provide 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 to be sent or received.

B Error, if the connection is not available. ErrorID displays one of the error codes used to indicate an
existing problem.

LinkIPaddrl, output the first bit of the current connected device IP address
LinkIPaddr2, output the second bit of the current connected device IP address
LinkIPaddr3, output the 3rd bit of the current connected device IP address

LinklPaddr4, output the 4th bit of the current connected device IP address

LinkPort, output the current connected device port number
Please note:

1. Active connection may take up to 30 seconds to determine whether the remote device is allowed to
connect. Passive connection displays Busy status until the remote device attempts to connect to the CPU.

2. Actively connect to EN_ R remains at high power level, and if the remote device disconnects from the
device, the CPU automatically attempts to reconnect to the remote device

3. After the connection is closed, the CPU will not automatically attempt to reconnect to the device, both
active and passive connections.

3.3.1.3.3 Application Example of Instructions
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Variable Definition

No Variable Mame Address Variable Description Variable Type Online Value Power Fail Safeguard
0001 TCP_CONNECT1 TCP_CONNECT FALSE
0002 EM_RC BOOL TRUE FALSE
0003 D BYTE 1 FALSE
0004 ActiveC BOOL FALSE FALSE
ooos IP1 BYTE 192 FALSE
0008 P2 BYTE 168 FALSE
0007 IP3 BYTE 0 FALSE
ooos P4 BYTE 103 FALSE
0009 Report WORD 2001 FALSE
0010 Lport WORD 5001 FALSE
oo CDone BOOL TRUE FALSE
0012 CBusy BOOL FALSE FALSE
o013 CError BOOL FALSE FALSE
0014 CErriD WORD 0 FALSE
0015 LIP1 BYTE 192 FALSE
0016 LiP2 BYTE 168 FALSE
o7 LIP3 BYTE 0 FALSE
o012 LIP4 BYTE 103 FALSE
0019 CLport WORD 20 FALSE

Programing
lan Program
guage

TCP_CONNECT1
TCP_CONNECT

EN ENO

EEEEYE EN_R plNIFASE CDone=TRUE
ID=1 ConnectlD Busy —CBusy=FALSE

;;%ﬁg;n |ActiveC=FALSE }—Active Error —|CError=FALSE |
(LD) IP1=192 —IPaddr1 ErrorlD —{CErriD=0 |
IP2=168 |—{IPaddr2 LinkIPaddr1 —{LIP1=192 |
IP3=0 |—IPaddr3 LinkIPaddr2 —LIP2=168 |
[IP4=103 |—{IPaddr4 LinkIPaddr3 —{LIP3=0 |
IRport=2001 —{RemotePort LinkIPaddr4 —LIP4=103 |

|Lport=5001 —LocalPort LinkPort —CLport=2001 |
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Structured
text (ST)

0001 [TCP_CONNECT1(
0002 [EN_R:=EN_RC,
0003 [ConnectlD:=ID,
0004 |Active:=ActiveC,
0005 (IPaddr1:=IP1,

0006 |IPaddr2:=IP2,

0007 |IPaddr3:=IP3,

0008 |IPaddr4:=IP4,

0008 [RemotePort:=Rport,
0010 |LocalPort:=Lport,
0011 |Done=>CDone,
0012 |Busy=>CBusy,
0013 [Error=>CError,
0014 [ErroriD=>CErrID,
0015 [LinkIPaddr1=>LIP1,
0016 [LinkIPaddr2=>LIP2,
0017 [LinkIPaddr3==>LIP3,
0018 [LinkIPaddrd4=>LIP4,
0018 [LinkPort==CLport);

TCP_CONNECT1
EN_RC = IliVH
ID =1

ActiveC = [JNIES
IP1 =192

IP2 = 168

IP3=0

IP4 = 103

Rport = 2001
Lport = 5001

CDone = pizivl=
CBusy = [glEsi=
CError = [gaRs]=

CErmriD =0
LIP1 =192
LIP2 = 168
LIP3 =0

LIP4 =103

_____________________________________________

TCP_CONNECT1

TCP_CONNECT 0]
IS »EN_R Done CDone=TRUE
D=1 pConnectlD Busyfzase—) CBusy=FALSE
Continuous tiveC=FALSE pActive Erronfass—y CError=FALSE
Function IP1=192 p|Paddr1 ErrorlDjg CErrID=0 F
Chart
(CFC) IP2=168 p|Paddr2 LinklPaddr1|g LIP1=192
IP3=0 plPaddr3 LinklPaddr2jg LIP2=168
IP4=103 pIPaddrd LinklPaddr3jg
Rport=2001 pRemotePort LinklPaddrd|g LIP4=103
Lport=5001 pLocalPort LinkPortjg ClLport=200
3.3.1.4 TCP_SEND(Send data via tcp protocol)

3.3.1.4.1 Function

Use TCP protocol for Ethernet data transmission.

Note: This function block is supported in FA-AT V3.1.10B2 and above versions, and compatible firmware
version is LK220-G02,LK222-D02,LK224-D02.
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o @Applies to LK system,MC system and LE system LE5118-B01,LE5119-B01 and above

on.LE5118, LE5119 support 5-way free port, maximum data transmission support 1K.

3.3.1.4.2 Parameter Description

. Initial
Data Item |Data Type [Parameter Description Value
EN_R BOOL Rising edge: CPU starts sending operation 0
ConnectlD is the number of the connection used for this send operation. Using
ConnectiDIBYTE your ConnectlD selected for the TCP_CONNECT operation 0
Request to send data length
Input LK:1-8K
Datalen IWORD | £ g4k (LE5118/LE5119 is 1K) 0
MC:64K
POINTER . . . . .
DataAddr TO BYTE DataAddr is a pointer to the location where the data is stored for sending 0
Done BOOL \When the send operation is completed and there are no errors, the Done is set to 0
output
Busy BOOL \When the send operation is in progress, the Busy is set to output 0
Error BOOL \When the send operation is completed but an error occurs, the Error is set to 0
output
Output If the Error is set to output, the ErrorID output will display an error code. If the
ErrorlD \WORD mstructlon is set tc_) Busy or Done output, the ErrorID is zero (no error) 0
For more information, please refer to the
|[Error_Codes_of Ethernet Free Protocol Communication_Instruction
SendLen is the actual number of bytes sent. SendLen is only valid when the
SentLen |WORD instruction is set to Done or Error output. If the instruction is set to Done output, |0
the entire message information is sent

When the following situations occur, The TCP_SEND instruction initiates the operation of sending a
specified number of bytes:

B The program calls the instruction through the EN_R is set to TRUE .
B The connection is not used to perform other send operations.

The EN_ R input uses a rising edge trigger so that the instruction does not initiate unexpected send
operations. When TCP_SEND is in a busy state, the program ignores EN_ R input. The Done, Busy, Error,
and output bytes of ErrorID displays the TCP_ SEND status or each calling .

After the send operation is completed, the instruction displays Done or Error status after calling
TCP_SEND once, TCP_ SEND responds with an error code (error description information: no pending
action),( if called by setting EN-R input to FALSE). If the EN_R input is set to TRUE, the program will
initiate another send operation. The following describes the relationship between input and output
parameters

B EN_Ris set to TRUE to start the message sending operation. Busy is set to TRUE.
B Message sending completed. Done is set, Busy is cleared to zero.

B EN_ R is FALSE, no message sending operation is in progress.
]

EN_ R is set to TRUE again, thus starting another message sending operation. Busy is set to
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TRUE.

B Message sending completed. Done is set and Busy is reset within one scan cycle.

3.3.1.4.3 Application Example of Instructions

Variable Definition

No. | Variable Name

Address

Variable Description

| Variable Type

000 DataAddrs

ARRAY[0..1024] OF BOOL

Online Value Power Fail Safeguard

FALSE

Programing language Program
ADR
EN ENO
DataAddrs}—IN OUT —p1=224846864 |
TCP_SENDA
Ladder diagram (LD) TCP_SEND
EN ENO
IEN_RS=FALSE HEN_R Done —{SDone=FALSE |
IDS=0 |—ConnectlD Busy —SBusy=FALSE |
LenS=0 }—Datalen Error —{SError=FALSE |
lp1=224846864 |—DataAddr ErrorlD FSErD=0 |
SentLen —SSendrlen=0 |
TCP_SEND1(
EN_R:=EN_RS,

Structured text (ST)

ConnectlD:=IDS,
DatalLen:=LenS,
DataAddr:=p1,
Done=>SDone,
Busy=>Shusy,
Error=>SError,
ErrorID=>SErrID,
SentLen=>SSendtlen);
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Variable Definition

TCP_SENDM
TCP_SEND (0]
| EN_RS MEN_R Done b
Continuous Function Chart DS y|ConnectD Busy .
(CFC)
LenS pMDatalen Erraor p
p p{DataAddr ErrarlD M SErD
SentLen b SSendtIenP
3.3.1.5 TCP_RECV(Recv data via tcp protocol)
3.3.1.5.1 Function

Use TCP protocol for Ethernet data reception.

Note: This function block is supported in FA-AT V3.1.10B2 and above versions, and compatible firmware
version is LK220-G02,LK222-D02,LK224-D02.

o @Applies to LK system,MC system and LE system LE5118-B01,LE5119-B01 and above

on.LE5118, LE5119 support 5-way free port, maximum data transmission support 1K.

3.3.1.5.2 Parameter Description
Data Item [Data Type|Parameter Description i)
yp P Value
IN BOOL Continuous reception when high level is enable 0
ConnectlD is the number of the connection used for this send operation. Using
ConnectiDIBYTE your ConnectID selected for the TCP_CONNECT operation 0
Input MaxLen is the maximum number of bytes to receive (for example, the size of the
MaxLen WORD buffer in DataPtr (1 to 8K)) 0
POINTER . . - .
DataAddr TO BYTE DataAddr is a pointer to the receiving data storage location 0
\When the receive operation is completed and there are no errors, Done is set to
Done BOOL output. Done is set to output, the RcvdLen output is valid 0
Busy BOOL \When the receive operation is in progress,Busy is set to output 0
Error BOOL \When the receive operation is completed but an error occurs, Error is set to o
output
Output If the Error is set to output, the ErrorID output will display an error code. If the
ErrorlD  IWORD |nstruct|on_ is set t(_) Busy or Done output, the ErrorID is zero (no error) 0
For more information, please refer to the
|Error_Codes of Ethernet Free Protocol Communication_Instruction
RcvdLen is the actual number of bytes received. RcvdLen is only valid when the
RevdLen IWORD Done or Error is set to output. If the Done is set to output, the instruction receives 0
the entire message. If the Error is set to output, the message exceeds the buffer
size (MaxLen) and is truncated
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The TCP_ RECYV instruction has an IN (enable) input and is triggered by a high level. After the
TCP_RECYV instruction is executed firstly, the status bit shows that the instruction is in a busy state.
TCP_RECV will display a busy state until the CPU receives data through the specified connection.

After the CPU receives messages through the specified connection, When using the TCP_RECV
command at next time, the following tasks are executed:

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 ErrorlD output byte value to zero.

When using the TCP protocol, The TCP_RECYV instruction returns all bytes received by the CPU through
the specified connectionthe after last calling TCP_RECYV instruction. The program must call TCP_RECV
instruction enough frequently , because TCP acts as a "flow" protocol. There is no message description
(no start or end tag) in the TCP protocol. Therefore, the CPU does not know when the message starts or
ends.

For example, let's assume that there is a TCP client that continuously sends 10 10 10 byte messages to
the CPU, and during this time, the program does not call TCP_ RECV instruction. The program calls
TCP_RECYV instruction after the CPU accepts all 10 messages. The TCP_RECYV instruction returns this
data as a receive message of 100 bytes. The program is responsible for calling TCP_ RECV frequently
enough to receive each message as it was sent.

3.3.1.5.3 Application Example of Instructions

Variable Definition

No Variable Name Address Variable Description Variable Type Online Value Power Fail Safeguard
oo TCP_RECV1 TCP_RECVY FALSE
o002 INR BOOL TRUE FALSE
ooo3 IDR BYTE 1 FALSE
o004 RIMAX WORD 10 FALSE
0005 p2 297065048 FALSE
ooos RDone BOOL FALSE FALSE
oooy RBusy BOOL FALSE FALSE
ooog RError BOOL FALSE FALSE
ooos RErriD WORD o FALSE
oo10 RRcvlen WORD 0 FALSE

Programing language [Program

TCP_RECWV1
TCP_RECV
EN ENO
Ladder diagram [INR=TRUE gal\ Done RDone=FALSE |
(LD) ConnectlD Busy —RBusy=FALSE |
RMAX=10 MaxLen Error —RError=FALSE |
[p2=297065048 HDataAddr ErrorlD —RErD=0
Recvdlen ——RRovlLen=0

TCP_RECVL(
Structured text IN:=INR,
(ST) ConnectID:=IDR,

MaxLen:=RMax,
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Variable Definition

DataAddr:=p2,
Done=>RDone,
Busy=>Rbusy,
Error=>RError,
ErrorID=>RErrID,
RcvdLen=>RRevLen);

Continuous Function

Chart (CFC)

TCP_RECWA
TCP_RECV ]
INF piN Done ¥ RDone
DR pConnectlD Busy ;F{Elusv_.r;
RMAX pMaxlen Errof ;@F
p2 y|Datasddr ErroriD o REMD_|&
RevdLen >@F

3.3.1.6

3.3.16.1

ETH_DISCONNECT(Close the Ethernet communication

connection)

Function

ETH_The DISCONNECT command is used to terminate an existing communication connection.

Note: This function block is supported in FA-AT V3.1.10B2 and above versions, and compatible firmware
version is LK220-G02.

. @Applies to LK system,MC system and LE system LE5118-B01,LE5119-B01 and above

on.LE5118,LE5119 support 5-way free port, maximum data transmission support 1K.

3.3.1.6.2 Parameter Description
Data Item DLV Parameter Description LY
Type Value
EN_R BOOL |Rising edge triggering to close connection 0
Inout - - - - - -
pu ConnectiDIBYTE Th¢=T CPU uses the_Connectlon ID to identify the connection to terminate (defined 0
during the connection process)
Done BOOL When the disconnection operation is completed and there are no errors, Done is 0
set to output
Busy BOOL |When the disconnection is in progress, Busy is set to output 0
Error BOOL When the disconnection operation is completed but an error occurs, Error is set 0
Output to output
If the Error is set, the ErrorID output will display an error code. If the Busy or Done
ErrorlD  I\WORD [S set to output, thc_e ErrorID is zero (no error) 0
For more information, please refer to
Error_Codes_of Ethernet Free Protocol Communication Instruction
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3.3.1.6.3

Common Parameters of Ethernet Free Protocol Library Instruction

Common
Parameters

Parameter Description

EN_R

Input is used to initiate the operation. Triggered by level. EN_R is connected to the library
instruction by the rising edge command so that the operation can only be initiated once. When the
instruction is Busy, the program will ignore EN_ R input

Active

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 active connection,
the local CPU initiates communication to the remote device. In passive connection, the local CPU
waits for the remote device to initiate communication

Done

\When the operation is completed and there are no errors, the OUC instruction is set to Done
output. If the instruction is set to Done output, Busy, Error, and ErrorlD outputs are zero. Only when
Done output is set, other outputs (such as the number of bytes received) are valid

Busy

Busy output indicates that an operation is in progress. Initiate the operation when EN_ R is set to
TRUE , the OUC instruction is set to 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 is set
to Error output, the Done and Busy outputs will be set to FALSE. If the instruction is set to Error
output, the ErrorID output will indicate the cause of the error. If the Error output is set, all other
outputs are invalid

ConnectID

The ConnectlD number is the identifier of the connection. Through TCP_CONNECT creates a
connection, it creates a ConnectID that can be selected from any value in the range of 1 to 5. Each
connection must have a unique ConnectID. The program uses ConnectID to specify the
connections required for subsequent send, receive, and disconnect operations

IPaddri~IPaddr4

These are the four bytes of the remote device IP address. IPaddrl is the most significant byte of
the IP address, while IPaddr4 is the least significant byte of the IP address. For example, for IP
address 192.168.2.15, set the following values:

IPaddr1=192

IPaddr2=168

IPaddr3=2

IPaddr4=15

The IP address cannot be the following value:

0.0.0.0 (for active connections)

Any broadcast IP address (e.g. 255.255.255.255)

Any multicast address

The IP address of the local CPU

IP address 0.0.0.0 can be used for passive connections. By selecting IP address 0.0.0.0, the CPU
accepts connections from any remote IP address. If a non zero IP address is selected for passive
connections, the CPU will only accept connections from the specified address

RemotePort

The port number on the remote device. The port number can be used for TCP and UDP protocols
to route messages within the device

The rules for remote port numbers are as follows:

The valid port number range is 1 to 49151

The recommended port number range is 2000 to 49151

For passive connections, the CPU ignores the remote port number (which can be set to zero)

LocalPort

It is the port number on the local CPU. The port number can be used for TCP and UDP protocols
to route messages within the device. For all passive connections, the local port number must be
unique

The rules for local port numbers are as follows:

The valid port number range is 1 to 49151

Cannot use port numbers 20, 21, 25, 80, 102, 135, 161, 162, 443, 1200, and 34962 to 34964.
These ports have specific purposes

The recommended port number range is 2000 to 49151

For passive connections, the local port number must be unique (not duplicated)
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3.3.1.6.4 Error Codes of Ethernet Free Protocol Communication Instruction

Error code

Error message description

0 No errors

1 Input ConnectID error

2 lllegal input of IP address

3 The remote port number entered is illegal

4 The local port number entered is illegal

5 When using TCP_CONNECT command to connect, the input parameters change

6 Attempting to use TCP_CONNECT command creates an active connection, where the input information of
this connection is duplicated with that of other connections
Attempting to use TCP_ The CONNECT command creates a passive connection, where the input
information of this connection is duplicated with that of other connections

8 Connection closed

9 Connection non TCP type

10 Connection establishment failed

11 Connection object rejected connection

12 Received a connection request with a non set IP address

13 Ethernet protocol link not configured with Ethernet free protocol function

14 Incorrect input data length or address information when sending or receiving data using TCP or UDP free
protocols

15 TCP_ SEND failed to send data

16 TCP_ RECV failed to receive data

17 Connection non UDP type

18 Using ETH_ DISCONNECT command closes a closed link

19 UDP_ CONNECT input information is duplicated with the connection information of other channels

20 Attempting to use UDP_CONNECT for connecting, the input parameters change

21 Error occurred during TCP_CONNECT setting socket options

22 TCP_ CONNECT binding port process failed

23 TCP_ CONNECT link listening listen process failed

24 Error occurred during UDP_CONNECT setting socket options

25 UDP_ CONNECT binding port process failed

26 Multiple tasks are performing the same connection operation simultaneously

3.3.1.6.5 Application Example of Instructions

Variable Definition
No. Variable Name Address Variable Description Variable Type Online Value Power Fail Safeguard

o001 ETH_DISCONNECT1 ETH_DISCONNECT FALSE
o002 EN_RD BOOL FALSE FALSE
o003 DD BYTE 1 FALSE
o004 DDone BOOL FALSE FALSE
0005 DBusy BOOL FALSE FALSE
0006 DError BOOL FALSE FALSE
0007 DErriD WORD 0 FALSE

Programing =

rogram
language
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Variable Definition

ETH_DISCOMMECTA

EM

Ladder diagram
(LD

EM_R

IDD=1 ConnectlD

ETH_DISCOMMECT

ENO

Done

Busy —DBusy=FALSE

Errar —DError=FALSE
ErrarlD — DErmD=0

Structured text
(ST)

ETH_DISCONNECT(
EN_R:=EN_RD,
ConnectlD:=IDD,
Done=>DDone,
Busy=>Dbusy,
Error=>DError,
ErrorlD=>DErrID);

Continuous Function
Chart (CFC)

ETH_DISCOMMECTA

EM_RD MEMN_R
DD yConnectiD

ETH_DISCOMNECT

Done p DDone
Busy pDBusy

Error——{DEToD)
ErrorlD DErrD P

3.3.1.7

3.3.1.7.1

Function

ComConfig(Set Serial Port Communication Parameter)

The function currently supports configuring commucation parameter for each channel in online.

3.3.1.7.2 Parameter Description
o Initial

Parameter Description

Data Item ?;;ae P Value
MC Platform LE Platform

EN_R BOOL |Enabled in rising edge Enabled in rising edge 0
0: UARTZ, currently support
232 serial port 0: Circular interface in CPU body
1: UARTZ2, currently support |1: Terminal communication port in CPU body

Port USINT 422 | 485 serial port 2: Communication port of extended function board 0
2: UARTS3, currently support [For the port number of serial port expansion module,
485 serial port please refer to hardware configuration >LE5400 serial

Input 3: UARTA4, currently support [port configuration parameter Port

485 serial port
go;anglléglcatlon type Communication type

ComType |[USINT |." 0: RS485 0
1:RS422 1: RS232
2: RS232 )

. Check mode Check mode
Parity USINT 0: no checking 0: no checking 0
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Data Item

Data
Type

Parameter Description

Initial
Value

MC Platform

LE Platform

1: Even parity
2: Odd parity

1: Even parity
2: Odd parity

DataWidth

USINT

Data width (Support 8 bit)
8: Data width is 8 bit

Data width,Supports 8/7 bit

Stop

USINT

Stop bit (Support 1, 2)
1: Stop bitis 1
2: Stop bit is 2

Stop bit (Support 1, 2)
1: Stop bitis 1
2: Stop bit is 2

BaudRate

UDINT

Baud rate

9600: support baud rate is
9,600

19200: support baud rate is
19,200

38400: support baud rate is
38,400

57600: support baud rate is
57,600

115200: support baud rate is
115,200

COML1 port does not support
the following baud rate, but
other COM port support:
500K: baud rate is 500,000
1M: baud rate is 1,000,000
1.125M: baud rate is
1,125,000

1.25M: baud rate is
1,250,000

1.5M: baud rate is
1,500,000

Baud rate, Supports 9600/19200/38400/57600/115200

38400

BOOL

Output

The Q is TURE, It can only
show the command is
executed in current task
cycle

Output

The Q is TURE, It can only show the command is

executed

Output]

Err

USINT

0: No error

1: ComType error
2:Port error

4: Parity error

5: DataWidth error
6: Stop error

7: BaudRate error

- No error

. Port error

: ComType error

: BaudRate error

: DataWidth error

. Parity error

: Stop error

: Controller internal error

~NoOo O WNREO

(i)LK220 module does not support this instruction.

3.3.1.8

3.3.1

8.1

Function

Receive the data form serial port.

ComRecv(Receive Serial Port Data)
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3.3.1.8.2 Parameter Description

Data Item .I?%ae Parameter Description I(gégu\llt?lue
En_R BOOL Active high 0
Datalenth UDINT  |Data length to receive (Unit: Byte) 0
DataOffset UDINT  |Offset of M area where data address located (Unit: Byte) 0
Input 0: UART1, currently support 232 serial port
1: UART2, currentl rt 422/4 rial por
Port USINT 2: BARTS: gzrrgntlz zzgsgrt 485/52r5iaslio?t pert 0
3: UARTA4, currently support 485 serial port
Q BOOL Outpqt, the instruction is finished in current task cycle if Q is 0
effectiv
Error
Outputl usint [0 Noemor . 0
1: Configuration of input parameters is error
2: Free protocol not be configured for current port
RecvDataBytes|UDINT  [The number of bytes received actually 0

(i)LK220 module does not support this instruction.

3.3.1.9 ComSend(Send Serial Port Data)

3.3.1.9.1 Function

Send the data form serial port.

3.3.1.9.2 Parameter Description

Data Item Data Ty

pe|Parameter Description

Initial Value (Default)

En_R BOOL

Enabled in rising edge

0

Datalenth UDINT Data length to send (Unit: Byte) 0
DataOffset UDINT Offset of M area where data address located (Unit: Byte)(0
Input 0: UARTA, currently support 232 serial port
1: UART2, currentl rt 422/4 rial port
Port USINT 1. 8ART3: gzrr:ntlz iﬂgggn 485/sggaslepo?t > 0
3: UARTA4, currently support 485 serial port
Q BOOL Output 0
Error
OutputlErr USINT (1) ’C\ltgniirézrration of input parameters is error 0
2: Free protocol not be configured for current port
SendDataBytes|UDINT The number of bytes sent actually 0

(i)LK220 module does not support this instruction.
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3.3.1.10 ComClearRecVvFIFO(Clear Serial Port Data)

3.3.1.10.1 Function

Clear received data of serial port.

3.3.1.10.2 Parameter Description

Data Data Type Parameter Description Initial Value
Item yp MC Platform LE Platform (Default)
En_R |BOOL Enabled in rising Enabled in rising edge 0
edge
0: UARTZ, currently
support 232 serial
port
1: UART2, currently
Input zgﬁglortoﬂrftﬂ /485 Only supported by LE5400, please refer to hardware
Port |BYTE ) P configuration >LE5400 serial port configuration 0
2: UARTS3, currently
i parameter Port
support 485 serial
port
3: UARTA4, currently
support 485 serial
port
Q BOOL Output Output 0
BYTE(LE Error
Output e  |Platform) Error 0: No error 0
USINT(MC 1: Port configuration error
Platform) 14: Backplane communication failure or clear failure

(i)LK220 module does not support this instruction.

3.3.1.11 COMM_SEND (Free Protocol Communication Data

Transmission)

3.3.1.11.1 Function

Provide parameter configuration of serial port free-protocol communication data sending end and showing
the user port of sending wrong information.
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COMM_SEMD
EM_R Q
Part Count —
DatalLength Error (—
TBL
INT_EM

COMM_SEND Function Block

3.3.1.11.2 Description of Parameter

Input Type of [Description of A Default
Parameter |Data Function Description of Parameter Value Value
0: Invalid
EN_R BOOL Enable 1: Rising edge enable 0
0: PS/2 of ontology of CPU
1: Sub-communication port of ontology end of CPU (14
points are not supported)
Choice of 2: Communication port of extension function board (14
Port BYTE L points are not supported) 0
communication port |5 ! e .
3: The first communication extension module
communication port
4~N: The second to the Nth communication extension
module communication port
DataLength |BYTE Sstnedsmg number of Sending number of Bytes, 0~255 bytes 255
Saving address of Saving address of first byte pointed to data of M area
TBL WORD data 9 such as 200, showing the space from %MB200 saving 0
address
0: Doesn'’t break off after sending data
INT_EN BOOL Interruption enable |1: Break off after sz_endlng data _ _ 0
input The name of stopping program is set through stopping set
interface
Output Type of Descr_lptlon ol Description of Parameter Value
Parameter Data Function
Q BOOL Mark_ of finishing The first scanning circle after finishing sending is 1
sending
Count BYTE Number of bytes of Number of bytes of actual sending
actual sending
Error=0: Correct
Error=1: Fault set of communication port (Port)
Error=2: Data length is wrong
Error=3: Cross-border of saving address of data
Error=4: Fail to get the space pointer of user
Error BYTE  |Error information Error=5: Many function blocks enable a communication port at the
same time
Error=8: Communication port occupied (Please check whether the
port has been used in other protocols or communicates with AT)
Error=14: Backplane communication failure( Only reported by
LE5400)
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3.3.1.11.3 Application Example of Instructions

|Variab|e Definition

No. Variable Name Address Variable Description Variable Type Initial Walue Power Fail Safeguard
0001 COMN_SENDInst COMB_SEND hd FALSE hd
o002 VarBOoOL1 BOOL ll FALSE LI FALSE ll
0003 Warbyte1 BYTE ﬂ 0 FALSE ﬂ
o004 VarBOOL2 BOOL j FALSE ll FALSE j
0005 Varbyte2 BYTE ll 0 FALSE ll

IProgramlng Program
anguage
0001
COMM_SEMDInst
VarBOOL1 COMM_SEND VarBOOL2
Ladder | | EN_R Q ||
diagram 0 |—F'nrt Count —{Varbyte1
(LD) 5 | —{DataLength Error —Varbyte?
200 TBL
] |— INT_EM

COMM_SENDInst(
EN_R:=VarBOOL1,

Port:=0,
Structured Datg&ength:=8,
text (ST) TBL:=200,

INT_EN:=0,

Q=>VarBOOL2,
Count=>Varbytel,
Error=>Varbyte?2);

COMM_SENDInst

COWM _SEND
Continuous \VarBOoL1 MEM_R Ql M VarBooLZ
Function 0 pPort Count p Varbyte
Chart
(CFC) 8 pDatalength Errof p Varbyte?2 P
200 MTBL
0 MIMT_EM

Program description:
The communication port is set to the circular interface of the CPU body via the Port parameter.

When EN_R is set and held, the 8 bytes starting from % MB200 are sent in consecutive (that is,% MB200-
% MB207), Q is equal to TRUE in one cycle after transmission, and then becomes FALSE.

When EN_R is reset, no transmission is performed.

EN_R each time changes from FALSE to TRUE (set), the data is sent once.
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3.3.1.12 COMM_RECEIVE(Free Protocol Communication Data

Reception)

3.3.1.12.1 Function

Provide parameter configuration of serial port free-protocol communication data receiving end and

showing the user port of receiving wrong information.

—TBL
—Timeout

COMM_RECEIVE
EM_R
Paort

Datalength

o
Count
Errar

StartCharacter
EndCharacter
Mode

INT_EM

COMM __ RECEIVE Function Block

3.3.1.12.2 Description of Parameter

Input Type of|Description of I Default
Parameter Data  IFunction Description of Parameter Value Value
0: Invalid
EN_R BOOL  |Enable 1: Rising edge enable 0
0: PS/2 of ontology of CPU
1: Sub-communication port of ontology end of CPU (14 points are
. not supported)
Choice of S . . .
. 2: Communication port of extension function board (14 points are
Port BYTE [communication 0
ort not supported)
P 3: The first communication extension module communication port
4~N: The second to the Nth communication extension module
communication port
Receiving Receiving number of bytes, 0~255 bytes, set 0 is variable-length
Data Length  BYTE number of Bytes [receiving mode 255
TBL \WORD Saving address |Saving address of first byte pointed to data of M area, such as 0
of data 200, showing the space from %MB200 saving address
Calculating from starting the receiving process, and doesn’t
Timeout of frame receive integral database within the regulated time, and terminate
Timeout WORD (ms) receiving process. 0
The minimum value is 50ms, the minimum time unit is scheduling
time of system.
\When beginning to use beginning characters, only receiving the
StartCharacter WORD [Beginning bytes [beginning characters shows the beginning of frame, otherwise it [0
shall be threw away.
\When beginning to use end characters, only receiving the end
EndCharacter |WORD |End bytes character shows the end of a frame of data, or continue to receive |0

until buffer reaches (255 bytes)
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Parameter set of

Mode BYTE . See details in Table_1 Detailed Instruction_of Mode Parameters |0
controlling mode
0: Doesn’t break off after receiving data
INT EN BOOL Interrup_tlon 1: Break off after receiving data_ _ 0
- enable input The name of stopping program is set through stopping set
interface
oLz el Descr_lptlon f Description of Parameter Value
Parameter  [Data Function
Q BOOL Marlg (.)f finishing The first scanning circle after finishing receiving is 1
receiving
Count BYTE Number of _bytes B Number of bytes of actual receiving
actual receiving
Error=0: correct
Error=1: Fault set of communication port (Port)
Error=2: Cross-border of saving address of data (TBL)
Error=3: Lack of end character
Error=4: Timeout (Timeout) is set too small
Error=5: Fail to get the pointer of user’s space
Error BYTE Error information Error=6: Timeout
Error=7: Multiple function blocks enable a communication port at the
same time
Error=8: Communication port occupied (Please check whether the
port has been used in other protocols or communicates with AT)
Error=14: Backplane communication failure( Only reported by
LE5400)

Table 1 Detailed Instru

ction of Mode Parameters

Mode (BYTE)

76 |54 3 2 1 0
i 3.5cha enable [Control of length of data of beginning Control end Control start Control

Undefined i
control and end character character character timeout

Control Timeout

0: Forbidden timeout control
1: Begin timeout control

Start Character Control

0: Forbidden beginning character control
1: Begin start character control

End character control

0: Forbidden end character control
1: Begin end character control

Length control of beginning and end characters data

0: Start and end character are words
1: Start and end character are bytes

3.5char enable control

0: Forbidden 3.5char frame control
1: Begin 3.5char frame control

Data Length, Start Character and End Character Used in Conjunction

DatalLength[StartCharacter[EndCharacter|Receiving Process of Character

When receiving start character show the beginning of frame, or the data
0 enable enable is threw away, only receiving the end character shows the end of frame,
or continue to receive until buffer full (255 bytes)
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0 forbidden enable Receiving the end character shows the end of frame, or continue to
receive until buffer full (255 bytes)

0 enable forbidden Error, lack of end character

0 forbidden forbidden Error, lack of end character
Continue to receive after receiving start character, and place in order until

Not O enable forbidden reaching DataLength characters (including start character), then end the
receiving process
Continue to receive after receiving start character until reaching

Not 0 enable enable DataLength characters (including start character) or receiving end
character, then end the receiving process
Begin to receive when the instruction is valid until reaching DataLength

Not O forbidden enable characters (including start character) or receiving end character, then end
the receiving process

Not 0 forbidden forbidden Begin to receive when the instruction is valid until reaching DataLength
characters, then end the receiving process

(i)Pay attention to big and little endian when using start /end character to control the functions.

3.3.1.12.3 Application Example of Instructions

Variable Definition
No. Variable Name Address Variable Description Variable Type Initial Value Power Fail Safeguard
0004 COMM_RECENEInst COMM_RECENVE T FALSE X
nooz WarBOOoL1 BOOL Ll FALSE Ll FALSE
0003 Varbyte1 BYTE Ll 0 FALSE
0004 VarBooLz BOOL ﬂ FALSE ﬂ FALSE
0005 Varbyte2 BYTE Ll 0 FALSE
_
Programing
language Program
0001
COMM_RECEIVEInst
VarBOOL1 COMM_RECEIVE VarBOOL2
| | EN_R Q | |
0 I—F'nrt Count —Warbyte1
Ladder 7 |— Datalength Error —{vVarbyte2
diagram 200 TEL
(LD) 500 |Timeout
1 I—StartCharacter
1 |—EndCharamer
1 |— Made
0 |— IMT_EM
Structured |[COMM_RECEIVEInst(
text (ST) |EN_R:=VarBOOL1,
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Port:=0,
DatalLength:=7,
TBL:=200,
Timeout:=500,
StartCharacter:=1,
EndCharacter:=1,
Mode:=1,
INT_EN:=0,
Q=>VarBOOL2,
Count=>VarBytel,
Error=>VarByte?2);

COMM_RECEIVEInst

COMM_RECEIVE .
[ VarBOOLT | WEN_R o VarBOOL2 P

0 pPort Couni—y Varbyte
Continuous 7 pDatalength Erron—yp Varbyte2 P
E‘:]g‘ﬁt“on 200 p{TBL
(CFC) 500 MTimeout

1 pStartCharacter

1 MEndCharacter

1 piMode

0 MIMNT_EM

Program description:

In the free protocol communication, the Q is equal to FALSE, when the first scan cycle is ready to receive
7 bytes of data and which were saved to% MB200-% MB206, after receiving successfully Q is equal to
TRUE, so EN_R is equal to FALSE. No data is received in the next scan cycle, Q is equal to FALSE, so
EN_R is equal to TRUE. And then ready to receive 7 bytes of data in the next scan cycle and which were
saved to% MB200-% MB206, so the data is received cyclically.

3.3.1.13 MODBUS_MASTER (Modbus RTU Master Communication)

3.3.1.13.1 Function

Provide the user port which is used to complete read and write data of master station for achieving serial
port Modbus protocol.
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—TBL
—Timeaout

MODBUS_MASTER
EN_R
Port
Slave
1)
DataAddress
Diatalength

C
Error

INT_EN

MODBUS_MASTER Function Block

3.3.1.13.2 Description of Parameter

port finishes sending the information and receiving information.

The interruption 0 and interruption 1 of communication port in the

e el Descr_lptlon i Description of Parameter Value Dzt
Parameter |Data Function Value
0: Invalid
EN_R BOOL  [Enable 1: Rising edge enable 0
0: PS/2 of ontology of CPU
1: Sub-communication port of ontology end of CPU (14 points are
. not supported)
Choice of ) S . . .
L 2: Communication port of extension function board (14 points are
Port BYTE |communication 0
ort not supported)
P 3: Communication port in first communication extension module
4~N: Communication port in the second to the Nth
communication extension module
Slave BYTE ,:tgttjigenss of slave Modbus slave station address,1~247 1
Choice of read/ 0: Read data
RW BOOL write 1: Write data 0
Address of slave g
- . See details in Table
DataAddress DWORD Zgatgon for saving Detail Description_of DataAddress Parameter 1
Datalength [BYTE [Data length 1~100, for total bit number transported for dlgl’_[al input /digital 1
output. Total channels transported for analog input / analog out
Points to the first byte address in the M area.
Such as 200, showing the saving address is the space
i from %MW200. If it is read instruction, the back data value shall
Address of first :
word of master be saved in the data area. o
TBL WORD station for savin For example, the data of 3050 address of No.3 slave stationis |0
data 9 1000, then %MW?200 is saved in 1000. If it is writing instruction,
then the writing instruction shall be saved in the data area.
For example, the writing data of 3050 address of No.3 slave
station is 500, then %MW200 is saved in 500.
The receiving process begins, and the correct response frame
Timeout WORD [Timeout set (ms) from slave st.a'glon is not repelved .W|th|n thg predetgrmlneq t!me, 0
and the receiving process is terminated. Minimum time unit is
50ms
0: Forbidden interruption
1: Interruption enable
INT_EN BOOL (Interruption enable |There will be an interruption separately when the communication |0
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Input Type of |Description of A Default
Parameter |Data Function Description of Parameter Value \Value

interruption list.

(F?;;[g#]teter Egtf il ESﬁg:;g;'on gl Description of Parameter Value
Q BOOL Mark Qf finishing The first scanning circle after finishing receiving is 1
receiving
Error=0: Correct
Error=1: Communication port (Port) set error
Error=2: Timeout (Timeout) set too small
Error=3: Station address (Slave) error
Error=4: Address of slave station for saving data (DataAddress) error
Error=5: Data length (DataLength) error
Error=6: Address of master station for saving data (TBL) cross-border
. . Error=7: Function code error
Error BYTE Error information

Error=8: Fail to get pointer of user’s space

Error=9: Timeout

Error=10: CRC verify error

Error=11: Abnormal responding

Error=12: Communication port occupied (Please check whether the port
has been used in other protocols or communicates with AT)

Error=13: Many function blocks enable a communication port at the
same time

Error=14: Force abnormal responding

Detail Description of DataAddress Parameter

Description of Parameter

Highest bit Low five bits
0: Digital-out
1: Digital-i
lgita Ih Original address of Modbus
3: Analog-in
4: Analog-out

The address of slave station adopts filling method of address of standard Modbus RTU drive, that is adopting six digits
(decimal), the sixth digit only can choose 0,1,3,4, separately represents different data types of Modbus, low five
represents address of register (range of address 0~65, 535).

For example, 000001 represents digital output whose Modbus address is 0001; 403050 represents analog output
whose Modbus address is 3050.

3.3.1.13.3 Application Example of Instructions

Variable Definition

No. Variable Name Address Variable Description \ariable Type Initial Value Power Fail Safeguard
0001  |BLINK1 BLINK = FALSE =
ooz MODBUS_MASTERInst MODBUS_MASTER ll FALSE ll
0003 WarBOooL1 BOOL ll FALSE LI FALSE ll
ooon4 “arbyte1 BYTE LI 0 FALSE LI

IPa rnodqurggneing Program
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\Variable Definition

0001
BLIMNKA MODBUS_MASTER1
BLIMK MODBUS_MASTER VarBooLq
Enable Out EN_R Q | |
T#1E | TimeLow 0 Por Error
Ladder T#15 I—TimeHigh 1 I—SIave
diagram 0 RrRw
(LD) 403050 FqDataAddress
3 I—DataLength
300 I—TEIL
500 |—Timeout
0 I—INT_EN
BLINK1(
Enable:=TRUE,
TimeLow:=T#1S,
TimeHigh:=T#1S,
Out=>MODBUS_MASTERInst.EN_R);
MODBUS_MASTERInst(
EN_R:= BLINK1.Out,
Port:=0,
tSet)r(;J?tSu_[[;ad Slave:=1,
RW:=0,
DataAddress:=403050
DatalLength:=3,
TBL:=300,
Timeout:=500,
INT_EN:=0
Q=>VarBOOL1,
Error=>Varbytel);
BLIMK MODBUS_MASTERInst
BLINK [0] WMODBUS_MASTER |
TRUE mEnable o MEM_R o—p VarBOOL1
TH#1S MTimeLow 0 MPort Error—ys Varbyted
Continuous|| T#13 pTimeHigh 1 pSlave
Function
|:| . '|l
Chart HRW
(CFC) 403050 pDataAddress
3 pDatalength
300 MTBL
500 MTimeaout
] MIMT_EM

Program description:

The BLINK pulse generator is used to make the square wave pulse so that the MODBUS RTU master
function block reads the 3-way analog outputs register starting from 3050 address of No.1 slave station
once every 2 seconds and 6 bytes received (each analog for 2 bytes) is stored in the address starting
from% MW300, the communication timeout time is 500ms.
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3.3.1.14 ModbusTcpMasterConnect(Modbus TCP Master Connect)

3.3.1.14.1 Function

When LE5118/LE5119 module is used as Modbus master station to communicate with slave station, You
can configure this function block to establish Modbus TCP communication connection.

ModbusTcpMasterConnect
—EN_R Done —
—ConnectlD Busy —
—RemaotelP1 Error —
—RemaotelP2 ErrorlD —
—RemaotelP3
—RemotelP4
—RemaotePort
—Timeout

ModbusTcpMasterConnect Function Block

3.3.1.14.2 Description of Parameter

Input Type of Resciption 2l Description of Parameter Value Delaslt
Parameter |Data Function Value
1.The connection is established at the rising edge. After the
EN R BOOL Enable function |connection request is send, th_e modification of the input FALSE
- block parameters is no longer effective
2. Reset and disconnect when the signal is low
Socket . .
ConnectiD  IBYTE Connection It supports 10 connections, and the number value is 1~10. Value 0
cannot be repeated
number
RemotelP1 |BYTE Slave IP address |Highest bit of address 0
RemotelP2 |BYTE Slave IP address |\ 0
RemotelP3 [BYTE |Slave IP address |\ 0
RemotelP4 |BYTE Slave IP address [lowest bit of address 0
Slave port Set the parameter according to the port number setting of the
RemotePort \WORD number slave station equipment, the value range is 1~49151 0
Timeout \WORD (_Zonnectlon After the connt_ectlon wal_tlng timeout, the connection will not be 0
timeout send. The setting value is = 50ms
OUIpLt ype of DI 4| il 2 Description of Parameter Value
Parameter Data Function
Done BOOL Connection TRUE: connection succeeded
completion flag FALSE: no connection established
. TRUE: establishing connection
Busy BOOL  Connecting FALSE: connection succeeded or failed
Error BOOL  |Connection failed TRUE: -falled to estapllsh connection _
FALSE: the connection is successful or in progress
=0: No error
=1: Connectid is illegal. Please check whether the connectid
ErrorlD BYTE Connection failure |configuration value is 1~10
error code =2: The slave IP address is illegal. Please check whether the IP
address is consistent with the slave address
=3: The port number of the slave station is illegal. Please check
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whether the port number is consistent with that of the slave station
=4: lllegal timeout, please check the value > 50ms

=5: Connectid conflict, please check whether the connectid
configuration value has been used

=6: Connection timed out. Please check whether the slave station is
abnormal or not online

=7: The connection is interrupted. Please check whether the slave
station is abnormal or not online

=8: Connection failed, please check whether the slave station is
abnormal or offline

=9: System error, that is an internal problem in the module, please

contact technical support

3.3.1.14.3 Application Example of Instructions
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Variable Definition

No. “ariable Name Address fariable Descriptior Variable Type Online Value Power Fail Safeguard
0001 EN_war BOOL TRUE FALSE
0002 D BYTE 1 FALSE
0003 IP1 BYTE 192 FALSE
noo4 P2 BYTE 163 FALSE
0005 IP3 BYTE 0 FALSE
ooos P4 BYTE 10 FALSE
oooT Port WORD 502 FALSE
noos Time_war WORD &000 FALSE
ooog Done_war BOOL TRUE FALSE
o010 Busy_war BOOL FALSE FALSE
oo Error_war BOOL FALSE FALSE
ooz ERRID_war BYTE 0 FALSE
0013 ModbusTcpMasterConnect1 MODBUSTCPMASTERCONNECT TRUE

rrogramlng Program
anguage

ModbusTcpMasterConnectt
ModbusTepMasterConnect

EM EMO

EN_R Done
[ 1D=1_ }—connediD Busy |—[Busy_var=FALSE
Ladder diagram (LD) IP1=192 |{RemaotelP1 Error —Error_var=FALSE
IP2=168 I—RemoteIPE ErrorlD — ERRID_war=0
IP3=0 |—Rem0te|F’3
IP4=10 |—Rem0te|F’4
Port=502 I—RemoteF'ort
Time_var=6000 I—Timeout

ModbusTocpMasterConnect( MaodbusTcpMasterConnecti
EN_R:=EN_var, v
ConnectiD:=ID,
RemotelP1:=IP1,
RemaoatelP2:=IPZ,
RemotelP3:=IP3,
RemaoatelP4.=IP4,
Structured text (ST) ematePor—Por
Timeout=Time_var,

Done==Done_var, Done_var =

Busy==Busy_var, Busy_var = gl
Error==Errar_var, Error_var = g
ErrorlD=+~ERRID_var); ERRID_var=10

ModbusTcpMasterConnect

ModbusTepMasterConnect .
MEMN_R Done Done_var=TRUE
[1D=1} HConnectD BusyjEm=s Busy_var=FALSE
Continuous Eunction IP1=192 pRemotelP1 ErronEass @P
Chart (CFC) P2=168 »RemotelP2 ErroriDg—— ERRID var=0_|&
[IP3=0 pRemotelP3
IP4=10 pRemotelP4
Port=502 mFemotePort
Time_var=6000 mTimeout

Program description:
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LE5119 as a Modbus master station establishes a communication connection with the slave station
equipment. The IP address of the slave device is 192.168.0.10, and the port number of the slave device is

502. During configuration, we set the connection ID to 1 (value range 1~10), as long as it is not repeated
with other connection ID. The timeout is set to 6000ms.

During the communication process, if there is no data transmission for a long time (the specific time is
different for each slave station), the slave station will automatically disconnect from the master station.

3.3.1.15 ModbusTcpMasterMsg(Modbus TCP Master Msg)

3.3.1.15.1 Function

When LE5118/LE5119 module as Modbus master station communicates with slave station,
communication parameters and data are configured through this function block.

ModbusTcpMasterisg
—IN Dane (—
—{ConnectiD Busy —
—{UnitiD Error —
—RW ErrorlD (—
—{DataAddress
—Datalenth
—TBL
—{Timeout

ModbusTcpMasterMsg Function Block

3.3.1.15.2 Description of Parameter

Input Type of |Description - Default
Parameter [Data of Function DesEipiien € FeEmeier Valie Value
\When the rising edge is enabled, the high level is effective, that is,
IN BOOL Enable each enable must maintain the high level until the end of command 0
function block |execution (success or failure); If the enable pin becomes FALSE before
the instruction execution is completed, the instruction terminates
Socket It supports 10 connections, and the number value is 1~10. During
ConnectlID |BYTE |connection configuration, it is consistent with the connectid value of the
number modbustcpmasterconnect function block
UnitID BYTE Slave Unit ID |Values: 1~247, 255
Read / write |0: read data
RW BOOL selection 1: Write data 0
Address
DataAddress|DWORD :{2?5 ?na:ﬁés See tableDetail Description_of DataAddress Parameter for details 1
slave station
1~100, for input / output, it is the total number of bits to be transmitted.
DataLength [BYTE |Data length |For analog in / analog out, the total number of channels to be 1
transmitted
First address |Address of the first byte pointing to the data store
of data stored [Analog data:
TBL WORD in master For example, 200 indicates that the storage address is a space starting 0
station from %MW?200. If it is a read instruction, the read data value is stored
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failure error code

Input Type of |Description A Default
Parameter |[Data of Function DESEMENE O [PENEmETET WEe Value
in this data area. For example, if the data at 3050 address of slave
station 3 is 1000, then %MW200 stores 1000. If it is a write instruction,
put the data value to be written into this data area. For example, write
500 to the 3050 address of slave station 3, and%MW200 stores 500
Switching value data:
For example, 100 indicates that the storage address is a space starting
from %MX100.0. If it is a read instruction, the read data value is stored
in this data area. For example, if the data of 3050 address of slave
station 3 is 1, then %MX100.0 stores 1. If it is a write instruction, put
the data value to be written into this data area. For example, write 0 to
the 3050 address of slave station 3, and %MX100.0 stores 0
maitg;t Starting from the start of the receiving process, if the correct slave
Timeout WORD |['°9 response frame is not received within the specified time, the receiving [0
response ; - L
h process is aborted. The minimum time is 50 ms
timeout(ms)
Output Type of Descrllptlon of Description of Parameter Value
Parameter |[Data |Function
Done BOOL Communication TRUE: this communication is successful
success flag FALSE: this communication fails or is waiting for a reply
. TRUE: waiting for a slave reply
Busy BOOL  |Responding FALSE: end of communication
Communication TRUE: this communication failed
Error BOOL tilure FALSE: this communication succeeds or waits for the response from the
slave station
=0: no error
=1: lllegal connectid, check whether the connectid configuration value is
1~10
=2: lllegal unit ID, please check whether the ID value is 1~247, 255
=3: The address where the slave station stores data (dataaddress) is
illegal,please check whether the data address of the slave meets the
requirements of "Detail Description of DataAddress Parameter" in
the table
=4: lllegal datalength, please check whether the data length is 1~100
=5: The address (TBL) where the master station stores data is out of
range, please check the address of the main station = 16K
=6: lllegal timeout, please check the value = 50ms
iaati =7: Address + length out of range, please check the address + length =
ErrorlD BYTE |Communication 9 ge, p g

16K
=8: Connectid conflict, please check whether the connectid

configuration value has been used

=9: Failed to send data

=10: Failed to receive data

=11: Timeout

=12: Slave station response frame error (mbap header verification failed)
=13: Slave station response data length error

=14: Slave station reply address error (write instruction)

=15: Slave station response data error (write single coil / register
instruction)

=16: Disconnected, please check whether the slave station is
abnormal or not online

=17: System error, module internal problems, please contact technical
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Output
Parameter

Type of
Data

Description of
Function

Description of Parameter Value

support

=129: function codes not supported by the slave station, please keep
consistent with the configuration of the slave station
=130: address not supported by the slave, please keep consistent with

the configuration of the slave station
=131: data not supported by the slave, please keep consistent with the
configuration of the slave station

=132: slave station other type error, please keep consistent with the
configuration of the slave station

Detail Description of DataAddress Parameter

Description of Parameter

Highest bit Low five bits
0: Digital-out
1: Digital-i
1974 'f' Original address of Modbus
3: Analog-in
4: Analog-out

The address of slave station adopts filling method of address of standard Modbus RTU drive, that is adopting six
digits (decimal), the sixth digit only can choose 0,1,3,4, separately represents different data types of Modbus, low five
represents address of register (range of address 0~65, 535).
For example, 000001 represents digital output whose Modbus address is 0001; 403050 represents analog output
whose Modbus address is 3050.

3.3.1.15.3 Application Example of Instructions

Variable Definition

No. Variable Name Address Variable Description Variable Type | Initial Value Power Fail Safequard
0014 ModbusTcpMasterMsgl MODBUSTCPMASTERMSG ﬂ FALSE Il
0015 EN_IN BOOL ﬂ FALSE ﬂ FALSE Il
0016 Weonnect BYTE ﬂ1 FALSE Il
(g Wid BYTE ﬂ 8 FALSE =
0018 Vrw BOOL ﬂ FALSE ﬂ FALSE =
0019 Vadd DVWORD ﬂ 400000 FALSE =
0020 Vien BYTE ﬂ 10 FALSE =
0021 Wibl WORD ﬂ 100 FALSE =
o022 Wtime WORD ﬂ 2000 FALSE =
0023 Vdone BOOL ﬂ FALSE ﬂ FALSE =
0024 Whusy BOOL ﬂ FALSE ﬂ FALSE =
0025 Werr BOOL ﬂ FALSE ﬂ FALSE =
0025 WelD BYTE ﬂ o FALSE 10l
o027 pl SEMW100 ARRAYT0..20] OF WORD ﬂ FALSE Il
oozs ModbusTepSlaveConfigl MODBUSTCPSLAVECONFIG ﬂ FALSE Il

Programin
Iangguage g Program

193




réﬁﬂa

Variable Definition

pooz
ModbusTcpMasterMsg?

ModbusTocpMasterMsg
EM EMNO

[EN_IN=TRUE il Done
. ConnectD Busy |—[Vbusy=FALSE
adder diagram [Vig=g_}{unito Error ({Vermr=FALSE |
(LD) VrW=FALSE |—RW EroriD |—{ VelD=0

WVadd=400000 DataAddress
Vlen=10 DatalLenth

TBL
WViime=2000 I—Timeout
0009 ModbusTcpMasterMsg1( ModbusTcpMasterMsg
DD02|IN:=EN_IN, EN_IN = [[30]S
ConnectiD:=Veconnect, Veonnect =1
\id, Vid=8
v Vrw = IS
0006|Datasddress =Vadd, WVadd = 400000
Structured text DODT|Datalenth:=Vien, Vien =10
(ST) O0E|TBL =Vibl, Wbl =100
Vi Wtime = 2000
Vdone =
Vousy =
Verr =
Vel =0

ModbusTcpMasterMsg

ModbusTocpMasterMsg .
W—HN DaonelmEs Vdone=TRUE
[ Veonnect=1 | M ConnectiD BusylE=s Vbusy=FALSE
Continuous [vid=8 HUnitD ErronE=s Verr=FALSE
Function Chart Vrw=FALSE MRw ErrorDig—— |
(CFC) Vadd=400000 MDatasddress
Ylen=10 MDatalLenth
Vibl=100 MTBL
Wime=2000 MTimeout

Program description:

After LE5119 is connected with the slave equipment as the Modbus master station, when the
communication enable signal IN is TRUE, the read-write operation can be performed.

In the above example, the master reads the "read holding register" data of the slave (function code 0x03),
and the data address of the slave is 0. Read 10 data and store them in the storage area starting from the
master station %MW100. During configuration, the ConnectlD is consistent with the value set in the
ModbusTcpMasterConnect function block.

The following is the data storage diagram of the slave station and the data storage diagram read by the
master station.
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| =2 Modbus Slave - Mbslave

File Edit Connection Setup Display View Window Help

DeE&E ™

Mbslavel
ID=8:F=03

2Ealew

Alias 00000
10
10
10
20
20
20

©® |~ oo [ [w ][~ - o
oo

Data stored in slave station

X|

Mao. Variable Name Address Variable Description iy Variable Type Cnline Value Power Fail Sa ;
oo pi[0] %eMW100 WORD 10 FALSE
ooaz pi[1] %eMW102 WORD 10 FALSE
0003 pl[2] %eMW104 WORD 10 FALSE
noo4 pi[3] %eMW106 WORD 20 FALSE
00as pl[4] %eMW108 WORD 20 FALSE
0006 pi[5] %eMW110 WORD 20 FALSE
ooar pi[6] %eMW112 WORD i FALSE
ooos pi[7] %eMW114 WORD i FALSE
o009 pil8] HMWI16 WORD 8 FALSE
o010 pi[9] HBMW118 WORD ] FALSE
o0 pi[10] BMW120 WORD ] FALSE
0012 pi[11] WHMW122 WORD ] FALSE
0013 pi[12] WHMW124 WORD ] FALSE
0014 pi[13] WHMW126 WORD ] FALSE
0015 pi[14] HMW128 WORD ] FALSE
_‘_ - - TR, P . _...I_

Data Read to master
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3.3.1.16 ModbusTcpSlaveConfig(Modbus TCP Slave Config)

3.3.1.16.1 Function

When LE5118/LE5119 module is accessed by the master station as a Modbus slave station, the
communication parameters of the slave station are configured through this function block. Each call can

support 5-way master station to access at the same time. When not called, the function block parameters
will work with the default settings.

ModbusTcpSlaveConfig
—EMN_R Done |—
—{SlavelD Error —
—UnitID ErrorlD |—
—LocaPort
—{Timeout

ModbusTcpSlaveConfig Function Block

3.3.1.16.2 Description of Parameter

Input Type of |Description of A Default
Parameter |Data Function Description of Parameter Value Value
EN_R BOOL EIT)?:EIG function Parameter configuration on rising edge FALSE
SlavelD BYTE Slave ID The parameter value is fixed value 1 0
UnitID BYTE Unit ID Value : 1~247 and 255 0
LocalPort  [WORD  [-0C& POt \ie: 1-49151 0
number

The minimum access interval of the third-party master station. If it
Timeout DWORD [Timeout(ms) exceeds thl_s interval, it WI|| actively dlscon_nect from the _thlrd-party 0

master station (when it is 0, the slave station will not actively

disconnect)

Note: When ModbusTcpSlaveConfig Function Block is not called, the system uses the default
configuration SlavelD=1, UnitID=1, LocalPort=502, Timeout=2000ms as salve communication parameters.

g;:;)rlrj]tezter Eﬁ: Ch Ejﬁg{i'g::on if Description of Parameter Value
i i TRUE: configuration succeeded
Done BOOL Sc?nqg?(;gg:ﬁ::ig FALSE: confgi]guration failed
TRUE: configuration failed
Error BOOL Error flag FALSE:Not gnabled or configured successfully
=0: no error
=1: lllegal slaveid, please check whether the slaveid is 1
=2: lllegal local unit ID , please check whether the ID is: 1~247,
255
=3: lllegal local port number, please check whether the port
ErrorlD BYTE Error code configuration is: 1~49151
=4: lllegal IP address,lllegal addresses: 0.0.0.0,
255.255.255.255, 127.0.0.1
=5: Parameter configuration error, please reconfigure
=6: System error, please contact technical support
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3.3.1.17 Application Example of Instructions

Variable Definition

No. “ariable Name | Address Variable Description | ariable Type Online Value Power Fail Safeguard
o007 ModbusTepSlaveConfig MODBUSTCPSLAVECONFIG FALSE
ooos v_EN BOOL TRUE FALSE
0oog v_SlavelD BYTE 1 FALSE
o010 v_ulD BYTE 1 FALSE
0011 v_port WORD 502 FALSE
0mz2 v_Time DWORD 2000 FALSE
0013 wvar_done BOOL TRUE FALSE
0014 Var_err BOOL FALSE FALSE
0015 wvar_erriD BYTE 0 FALSE
0016 P %MW ARRAYD..10] OF WORD FALSE
0017 p3 %aMX100.0 ARRAYT0..10] OF BOOL FALSE

IProgramlng Program
anguage
0001

ModbusTepSlaveConfigt
ModbusTcpSlaveConfig

EM EMO
Ladder diagram [v_EN=TRUE ZI3VIl] I B var_done=TRUE
(LD) v_SlavelD=1 SlavelD Error —jvar_err=FALSE

UnitlD ErrorlD —{ var_erlD=0
v_por=502 LocaPort
v_Time=2000 I—Timeout

0009 |ModbusTopSlaveConfig1( rI'31_0_qt;g_sTcpSIa_v_e_Qgpﬁg_‘l ______
0DD2|EN_R:=v_EN, v ENCIREE T T
0003|SlavelD:=v_SlavelD, v_SlavelD =1
Structured text 0004 |UnitlD:=v_ulD, v_ulD=1
(ST) Q005|LocaPort=v_port, v_port =502
0006 Timeout.=v_Time, v_Time = 2000
D007 |Done==var_dane, var_done =
Q008|Errar==var_err, var_err =
DOD9|ErroriD==var_erriD}; var_erriD =10
ModbusTepSlaveConfig
ModbusTepSlaveConfig
Continuous EN_R Donelf=3 var_done=TRUE

SlavelD Errorng
UnitlD ErrorlDig
LocaPort
Timeout

Function Chart [v_SlavelD=1]
(CFC) [v_ulD=1 |

v_port=502
v_Time=2000

var_err=FALSE
var_errlD=0

Procedure description:

LE5119 establishes communication connection with master station as Modbus slave station. The SlavelD
is set to a fixed value of 1, and the UnitID is set to 1. This parameter is consistent with it in the master
station. The slave device has an IP address of 192.168.0.40 and a port number of 502. The IP address
and port number need to be configured in the master station, as shown in Figure. When enable signal
EN_ R is TRUE, establish a communication connection with the master station. The master station can
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read and write data at any time.

-

Connection Setup

After the master and slave establish communication connection, start the read / write operation through
the function block ModbusTcpSlaveMsg. As shown in Figure, when the communication enable signal IN is

Connection

| Modbus TCPAP

Serial Settings
R{EimO (COMT)

9600 Baud -

& Data hits -
Ewen Parity -
1 Stop Bit -

Advanced.

Remote Modbus Server

IF Address or Node Name

192.165.0.40

Server Port Connect Timeout
502 3000 [ms]

Cancel

I I
7‘ @
¥

kMode

ETuU ASCI

Response Timeout

1000 [ms]

Delay Between Folls
20 [ms]

@) 1P
(11PvE

Configure the Slave IP and Port Number in the Master

TRUE, the master station starts reading and writing data.

In the above example, the master station reads the "coil status" data of the slave station (function code 0x01),

0002

ModbusTecpSlaveMsg

ModbusTepSlaveMsg

EMN EMNO

IN Done —v_done=FALSE
Error —v_err=FALSE
ErrorlD — v_errlD=0

SlavelD

Example of Triggering a Read / Write Operation

and the slave station data is stored in the array starting from %MX100.0, as shown in Figure .
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0] OF BOOL

No. “ariable Mame Address Variable Description Variable Type Online Value Power Fail Safeguard
oon1 ooo1 p3[0] YeMX100.0 BOOL TRUE FALSE
o0oo2 p3[1] eMX100.1 BOOL TRUE FALSE
0003 p32] PeMX100.2 BOOL TRUE FALSE
[ ooo4 p3[3] PeMX100.3 BOOL TRUE FALSE
0oos p3[4] X 100.4 BOOL FALSE FALSE
0oos p3[5] PMX100.5 BOOL FALSE FALSE
oooz oooy p3[6] X 100.6 BOOL FALSE FALSE
ooos p3[F] 1007 BOOL FALSE FALSE
_I 0009 p3[a] X 101.0 BOOL FALSE FALSE
o010 p3[9] 1011 BOOL FALSE FALSE
oo p3[10] X102 BOOL FALSE
Slave Data
Mapping Relations between the Data Areas and MODBUS TCP Protocol
Mapping X
Data area |Type |Address range MODBUS address Relation (register type)selection
%I1X0.0,... %IX0.7 X0000,...X0007
| %IX [BOOL |%I1X1.0,... %IX1.7 X0008,...X0015 IXm.n: m*8+n |Read-only, X selects 1
area ...%IX374.7 ...X2999
%IW |WORDI|%IWO0, %IW2,...%IW5998 X0000, X0001,...X2999 (IWm: m/2 Read-only, X selects 3
%QX0.0,...%QX0.7 X0000,...X0007 ) .
9%QX [BOOL |%QX1.0,...%QX1.7 X0008....X0015 QXm.n: Relad and Write, X
Q . %QX374.7 .. X2999 m*g+n selects 0
area -
9%QW|WORD|%QWO, %QW2,...%QW5998  |[X0000, X0001,...X2999 [QWm: m/2 Sjggtﬂd Wwrite, X
%MX0.0,...%MX0.7 X3000,...X3007 MXm.n: Read-only, X selects 1
%MX |BOOL [%MX1.0,...%MX1.7 X3008,...X3015 m*8+.n-l.-3000 Read and Write, X
M ...%MX7816.7 ...X65,535 selects 0
area MWm: Read-only, X selectes 3
%MW|WORD|%MWO0, %MW?2,...%MW125070|X3000,X3001,...X65,535 m/2+é000 Read and Write, X
selects 4

Configure the communication data in the master station, as shown in follow Figure. The slave ID number
is consistent with the UnitID of the ModbusTcpSlaveConfig function block. According to the mapping
relationship corresponding of M area in above table, configure the starting address of the read / write

slave station in the master station as: 100 x 8+3000=3800, Read the 10 data starting from this address

and store it in the master station.
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r - ' A
Read/Write Definition ﬁ
Function: ’01 Fead Cails (0x) "] Cancel
Address: Jaun Protocol address. E.g. 11-> 10
Quantity: 10
Scan Rate: 1000 [ms] Apphy
Disable
[ Readfrite Disabled
|:| Disahble on errar [ Feadfrite Once I
Wi
Ruows
()10 @20 ()50 (1100 () Fitto Quantity
[T Hide &lias Columns [(JPLC Addresses (Base 1)
[]address in Cell [ ]Enron/Daniel Mode

Configure Read / Write Data

When the communication enable signal IN of ModbusTcpSlaveMsg function block is TRUE, the master
station reads 10 bool data starting from station %MX100.0, as shown in the following figure.

%% Modbus Poll - Mbpolll
File Edit Connection Setup Functions Display View Window Help
DEEE x|T |05 06 15 16 17 22 23 | TC i1 | N2

[ Mbpoll1
Tx=113:Emr=2:1D=1:F=01: SR = 1000ms

Alias 03800

-D-D-D-D-D-Dl—ll—ll—ll

=
15 o |o |~ o o o |wln]m o

Data Read by Master Station

200



r&ﬂs}

3.3.1.18 ModbusTcpSlaveMsg(Modbus TCP Slave Msg)

3.3.1.18.1 Function

LE5118/LE5119 module is accessed by the master station as a Modbus slave station, the communication

data is configured through this function block.

ModbusTcpSlaveMsg
—IM Done |—
—SlavelD Error —

ErrorlD —

ModbusTcpSlaveMsg Function Block

3.3.1.18.2 Description of Parameter

Input Type of |Description of o Default
Parameter Data Function Description of Parameter Value value
TRUE: enter monitoring state and respond to the master
Enable function |station connection request and read /write request
IN BOOL block FALSE: actively disconnection from the third party master FALSE
station
SlavelD BYTE Slave ID The parameter value is fixed value 1 0
Qutput Type of [Description of .
Parameter Data Function Description of Parameter Value
Done BOOL Completion flag Process one instruction in the current IEC cycle
Error BOOL Communication error |\
=0: no error
=1: lllegal slaveid, please check whether the slaveid is 1
=2: Slaveid conflict , please check that the slaveid value has
been used
=3: System error.this is module internal problem, please
contact technical support
=4: lllegal unit ID,please check whether the master and slave
ErrorlD BYTE Error code . .
UnitIDS are consistent
=5: lllegal length
=6: lllegal data
=7: Failed to receive data
=8: lllegal data frame
=9: Failed to send data
=10: Disconnected,please check whether the slave service is
abnormal

3.3.1.18.3 Application Example of Instructions
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Variable Definition

No. “ariable Name Address. ariable Description Variable Type Online Value Powver Fail Safeguard
0001 v_IN BOOL TRUE FALSE
0002 |v.ID BYTE 1 FALSE
0003  |v_done BOOL FALSE FALSE
0004 (v err BOOL FALSE FALSE
0005  |v_errD BYTE 0 FALSE
0006  |ModbusTcpSlaveMsg? MODBUSTCPSLAVEMSG FALSE

Programin
9 9 Program
language
oooz
ModbusTepSlaveMsgi
ModbusTcpSlaveMsg
Ladder diagram EM ENO
(LD) v IN=TRUE =Tl Done —{v_done=FALSE
SlavelD Error —{v_err=FALSE
ErrorlD — v_errlD=0
D0 |ModbusTepSlaveMsg1( ModbusTcpSlaveMsg
DOA2IM:=v_IN | v_IN =
D03 SlavelD:=v_ID, v D=1
Structured text (ST) ([8014]|Done==v_done, v_done =
D05 |Error==v_err, V_err =
O0AB|ErroriD==v_errlD); v_erlD =0
nn17

Continuous
Function Chart
(CFC)

ModbusTepSlaveMsgi

ModbusTcpSlaveMsg

SlavelD E

M Doneglf

ErroriDig

v_done=FALSE
v_err=FALSE

Procedure descript

ion:

After LE5119 is connected with the master station as aModbus slave station, when the communication
enable signal IN is TRUE, the master station starts reading and writing data. For detailed examples, refer
to the instruction example Application Example of Instructions .

3.3.1.19 COM_FRAME_BREAK_TIME(COM PORT user-define)

3.3.1.19.1 Function

Implementation broken frame intervals between Modbus RTU and free port data reception,Support custom
modbus RTU communication data for setting.
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COM_FRAME_BREAK_TIME
HEM o
—HEM_R Error
—Part
—Mum_Char

COM_FRAME_BREAK_TIME Function Block

o ®App|ie3 to LE5107E-F01,LE5118-B0land LE5119-B01 and above on LE system.

3.3.1.19.2 Description of Parameter
Input Type of Descrllptlon of Description of Parameter Value DRzl
Parameter Data Function Value
0: Invalid
EN_R BOOL Enable 1: Rising edge enable 0
LE:
0: Circular interface to the CPU
icati 1: Terminal communication port to the CPU (Not
Port BYTE Colmmunlcatlon port . p (
selection supported at 14 points)
2: Extended function board communication port
(Not supported at 14 points)
Custom break frame selection: 0~255
Num_Char BYTE (b:ustom broken frame |0~3:Select port default ?.Schar break frame tlme_ 0
ytes 4~255: Broken frame time set to the corresponding
byte.
Output Type of|Description of L Default
Parameter Data Function Description of Parameter Value value
Q BOOL Completion fla First scan cycle after received is 1. 0
p g Y!
Error=0: Right
Error =1: Communication port (Port) Setup Error.
Error BYTE Error information  |error =2: LE5601 is not configured when port 2 0
configuration 485 frame-breaks is selected.
Error =3: BaudRate Error.

Protocol stack formula: Broken frame time (ms) = (bytes of broken frames * 1000 * Single byte

number)/baud rate

Single byte number = Check bit + Stop bit + Data bit + Start bit.

Method of verification:

1 Check bit: no check: 0 bits; odd/even check: 1;

2 Stop bits: 0,1,2;

3 Data bits: 7,8;
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4 Starting bit: 1.

3.3.1.19.3 Application Example of Instructions

Variable Definition

No Variable Name Address Variable Description Variable Type Online Value Power Fail Safeguard
o001 COM_FRAKME_BREAK_TIME1 COM_FRAME_BREAK_TIME FALSE
oooz WarBOOL1 BOOL TRUE FALSE
0003 WarBOOL2 BOOL FALSE FALSE
ooo4 Varbyte BYTE 0 FALSE
IProgramlng Program
anguage
COM_FRAME_BREAK_TIME1
COM_FRAME_BREAK_TIME
Ladder diagram | | /3BO0L1 E ~ - VarBOOL2
. EN_R Q
(LD I 1
1 |—{Port Error —{Varbyte1
10  —{Num_Char

COM_FRAME_BREAK_TIME1(
EN_R:=VarBOOL1,
Structured text Portl:=1,

(ST) Num_Char:=10,
Q=>VarBOOL2,
Error=>Varbytel);

COM_FRAME_BREAK_TIME1

. COM_FRAME BREAK TIVE |0
Continuous
Function Chart  ||VarBOOL1 WEN R Q pVarBOOL2
(CFC) 1 pPort Erron p Varbyte
10 pllum_Char

3.3.2 Task Operation Instruction

3.3.2.1 TaskStart(Task Start)

3.3.2.1.1 Function Prototype

DINT TaskStart (UDINT uiTaskID);

3.3.2.1.2 Function

Run the specified task
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3.3.2.1.3 Parameter Description

Data Item|Data Type|Parameter Description

Input end |uiTaskiD [UDINT |Task ID

Output end|TaskStart |IDINT Success to return 0, or failure to return -1

(i)LK220 module does not support this instruction.

3.3.2.2 TaskStop(Task Stop)

3.3.2.2.1 Function Prototype

DINT TaskStop (UDINT uiTaskID);

3.3.2.2.2 Function

stop the specified task.

3.3.2.2.3 Parameter Description

Data Item|Data Type|Parameter Description

Input end |uiTaskiD [UDINT |Task ID

Output end|TaskStop |DINT Success to return 0, or failure to return -1

(i)LK220 module does not support this instruction.

3.3.2.3 TaskSuspend(Task Suspension)

3.3.2.3.1 Function Prototype

DINT TaskSuspend (UDINT uiTaskID);

3.3.2.3.2 Function

Suspend the specified task.
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3.3.2.3.3 Parameter Description

Data Item Data Type|Parameter Description
Input end |uiTaskID UDINT  [Task ID
Output end[TaskSuspend|DINT Success to return 0, or failure to return -1

(i)LK220 module does not support this instruction.

3.3.2.4 TaskStatus(Return Task Status)

3.3.2.4.1 Function Prototype

DINT TaskStatus (UDINT uiTaskID);

3.3.2.4.2 Function

Return current state of task.

3.3.2.4.3 Parameter Description

Data Item |Data Type|Parameter Description
Input end |uiTaskiID |UDINT |Task ID

Task state:

Running 1

Output end|TaskStatus(DINT Suspending 2

Stoping 3

Failure -1

(i)LK220 module does not support this instruction.

3.3.3 File Operation Instruction

0]
e File Operation Instruction is supported only in MC platform.

e "/media/sd/" and "/media/flash/" path are only applicable to firmware versions before V1.1.0_R. path in
firmware version V1.1.0_R and later versions are “sd/” and “flash/”.

e Before opening (FileOpen), finding (FindFirstFile, FindNextFile), scanning (FileListScan) and
removing (FileRemove) files in the "sd/" directory, please ensure that the SD card has been inserted into
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the slot correctly.

3.3.3.1 FileOpen(Open File)

3.3.3.1.1 Function Prototype

DINT FileOpen (STRING Name, UDINT uiAccess);

3.3.3.1.2 Function

Open the file according to the manner which is set by user.

3.3.3.1.3 Parameter Description

Data

ltem Data Type |Parameter Description

The file name supports maximum 63 characters, and only supports the full path
way

sd/ is directory of SD

flash/ is directory of flash

Name STRING(63)

File operation modes

0: Read and write (open the file in read- write mode by default)

1: Read only (open the file in a read-only mode)

Input end 2: Write only (open the file in a write-only mode)

8: Create (create and open the file)

uiAccess |UDINT 16: Clear (clear the contents of the file and open the file)

32: Add (position the cursor to the end of the file and open the file)

Be careful:

1) The cursor is located in the file head in other modes except Add mode
2) The write mode will covers the content after the cursor
3) The cursor can be moved through the FileLseek instruction

Output FileOpen [DINT Su_cces.s: return the ID of file visit
end Failure: return -1
0]

e FileClose is performed after the write-read operation is executed by FileOpen, otherwise resources
can not be released.

e Naming rules of file is limited by file system, SD adopts the FAT32 file system, then naming rules the
same as FAT32 file system. File naming of flash is limited by JFFS2 file system, then naming rules the
same as JFFS2 file system.

e LK220 module does not support this instruction.
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3.3.3.2 FileClose(Close File)

3.3.3.2.1 Function Prototype

DINT FileClose (DINT iFd);

3.3.3.2.2 Function

Close the file.

3.3.3.2.3 Parameter Description

Data Item|Data Type|Parameter Description
Input end |iFd DINT FileOpen returns the file ID

Success: return 0
Failure: return -1

Output end|FileClose |DINT

(i)LK220 module does not support this instruction.

3.3.3.3 FileRead(Read File)

3.3.3.3.1 Function Prototype

DINT FileRead (DINT iFd, POINTER TO USINT pcBuf, UDINT uiSize);

3.3.3.3.2 Function

Read the file.

3.3.3.3.3 Parameter Description

Data Item|Data Type Parameter Description
iFd DINT FileOpen returns the file ID
Input end pcBuf POINTER TO USINT|Read memory address of data
uiSize UDINT Read file size (byte)
Output end|FileRead [DINT ﬁu_cces.s: return actual number of bytes for read the file
ailure: return -1

0]

e Inthe process of reading and writing files via FileRead / FileWrite, such as return -1, ensuring no error
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to input parameters, you need to close and open the file again to continue reading and writing.

e LK220 module does not support this instruction.

3.3.3.4  FileWrite(Write File)

3.3.3.4.1 Function Prototype

DINT FileWrite (DINT iFd, POINTER TO USINT pcBuf, UDINT uiSize);

3.3.3.4.2 Function

Write file.

3.3.3.4.3 Parameter Description

Data Item|Data Type Parameter Description
iFd DINT FileOpen returns the file ID
Input end |pcBuf POINTER TO USINT|Write memory address of data
uiSize UDINT \Write file size (byte)
Output end|Filewrite [DINT E;i(lffes:sr:ertitrl#]rr-llslze of data successfully written

0]
e Inthe process of reading and writing files via FileRead / FileWrite, such as return -1, ensuring no error
to input parameters, you need to close and open the file again to continue reading and writing.

e LK220 module does not support this instruction.

3.3.3.5 FileLseek(Move File to Read/Write Pointer)

3.3.3.5.1 Function Prototype

DINT FileLseek (DINT iFd, DINT iOffset, UDINT uiFrom);

3.3.3.5.2 Function

Move the file read and write pointers.
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3.3.3.5.3

Parameter Description

Data Item|Data Type|Parameter Description

iFd DINT FileOpen returns the file ID
iOffset  [DINT Move the file pointer offset
Input end 0: Locate to the file header

uiFrom [UDINT |1: Locate to the current position of file
2: Locate to the end of the file

Success: return to current read-write position
Failure:return -1

Output end|FileLseek |IDINT

(i)LK220 module does not support this instruction.

3.3.3.6 Fil

3.3.3.6.1

eListScan(Scan Directory File)

Function Prototype

SINT FileListScan (STRING PathName, POINTER TO USINT pFileNameList, SINT cFileNum, SINT
cFileNameSize);

3.3.3.6.2

Function

Scan all files contained in the specified path.

3.3.3.6.3 Parameter Description
Data Item Data Type Parameter Description
Directory name to be scanned supports maximum 63 characters, and only
supports the full path way
PathName STRING(63) sd/ is directory of SD
flash/ is directory of flash
Input
end pFileNameList Eg:m.—lr—ER o Address for string array of pointer. Return list of file names Scanned
cFileNum SINT Number of file to be scanned, Currently it supports up to 32 files
. File name string '\ 0' end (including the maximum path length: the maximum
cFileNameLenSINT length of 63 characters + terminator character '\ 0', a total of 64 characters)
Output FileListScan ISINT Su_cces_s: return number of file scanned
end Failure: return -1

(i)LK220 module does not support this instruction.
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3.3.3.7

3.3.3.7.1

FindFirstFile(Seach First File)

Function Prototype

DINT FindFirstFile (STRING PathName, STRING FileName);

3.3.3.7.2

Function

Open the file handle directory traversal, and get the first name of the file under the directory.

3.3.3.7.3

Parameter Description

Data Data
Iltem Type

Parameter Description

Input end

Strl STRING

The directory name to be traversed supports maximum 63 characters, and only
supports the full path way

sd/ is directory of SD

flash/ is directory of flash

Str2 STRING

Return file name traversed ( excluding path , maximum 63 characters is supported)

Output
end

Find INT

Success

: return file handle scanned
Failure: return -1

(i)LK220 module does not support this instruction.

3.3.3.8

3.3.3.8.1

FindNextFile(Seach Next File)

Function Prototype

SINT FindNextFile (DINT iFileFindHandle, STRING FileName);

3.3.3.8.2

Function

Traversal directory to get next file name in specified directory.

3.3.3.8.3 Parameter Description
Data Item Data Type |Parameter Description
iFileFindHandle|DINT File handle traversed (return value of FindFirstFile)
Input end i i i i
pu FileName STRING(63) Return file name traversed ( excluding path , maximum 63 characters is
supported)
Output FindNextFile  ISINT Su_cces.s: return file handle scanned
end Failure: return -1
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(i)LK220 module does not support this instruction.
3.3.3.9 FindClose(Seach End)
3.3.3.9.1 Function Prototype

SINT FindClose (DINT iFileFindHandle);

3.3.3.9.2 Function

Close the file handle traversed.

3.3.3.9.3 Parameter Description

Data Item Data Type|Parameter Description
Input end |iFileFindHandle[DINT file handle traversed (return value of FindFirstFile)

Success: return 0
Failure: return -1

Output end|FindClose SINT

(i)LK220 module does not support this instruction.

3.3.3.10 FileRemove(Delete File)

3.3.3.10.1 Function Prototype

DINT FileRemove (STRING pStrFileName);

3.3.3.10.2 Function

Delete file.

3.3.3.10.3 Parameter Description

Data Item |Data Type |Parameter Description

The file name supports maximum 63 characters, and only supports the full path
way

sd/ is directory of SD

flash/ is directory of flash

Input end |Name STRING(63)

Output FileRemovelDINT Su_cces.s: return O
end Failure: return -1
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(i)LK220 module does not support this instruction.

3.3.3.11 FlashWrite(Write Data to Flash)

3.3.3.11.1 Function Prototype

DINT FlashWrite (DINT iFilelD, POINTER TO USINT pDataAddr);

3.3.3.11.2 Function

File ID ranging from 0 to 15, corresponding to 16 file on the Flash. By calling this function the user can
complete that data of specified address 1k bytes is stored in the corresponding file in Flash.

3.3.3.11.3 Parameter Description

Data Item [Data Type Parameter Description
Inout end iFileID DINT iFileID
P pDataAddr|[POINTER TO USINT|Power down protection zone address
Output end|Flashwrite IDINT Su_cces_s: 0
Failure: -1

(i)LK220 module does not support this instruction.

3.3.3.12 FlashRead(Read Data From Flash)

3.3.3.12.1 Function Prototype

DINT FlashRead (DINT iFilelD, POINTER TO USINT pDataAddr);

3.3.3.12.2 Function

File ID ranging from 0 to 15, corresponding to 16 file on the Flash. By calling this function the user can
complete that the specified file data on the Flash is restored to data area.

3.3.3.12.3 Parameter Description

Data Item |Data Type Parameter Description
Input end [iFilelD DINT iFileID
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pDataAddr|POINTER TO USINT[Power down protection zone address

Success: 0
Failure: -1

Output end|FlashRead|DINT

(i)LK220 module does not support this instruction.

3.3.4 Time Correlation Instruction

3.3.4.1 GetTickCnt (Get Tick Count)

3.3.4.1.1 Function Prototype

UDINT GetTickCnt (void);

3.3.4.1.2 Function

Get the time of the controller since it boots (unit: ys, time frame: 0 - 232ps).

3.3.4.1.3 Parameter Description

Return Value|Type |Meaning
GetTickCnt [UDINT|The time since the controller boots, which is counted from zero after it overflows (us)

3.3.4.2 TimeDelay (Time Delay)

3.3.4.2.1 Function Prototype

DINT TimeDelay (UDINT uiTimeDelay);

3.3.4.2.2 Function

After it is called, this function will return after it executes uiTimeDelay milliseconds, so as to achieve the
effect of time delay.

3.3.4.2.3 Parameter Description

|Input Parameter|Type |Parameter Description
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|uiTimeDeIay |UDINT|DeIay time (unit: ms) |

Output Parameter|Type|Parameter Description

0: The time delay is executed successfully.
1: The time delay is failed to be executed.

TimeDelay DINT

3.3.4.3 SET_RTC(Set Real Time Clock)

3.3.4.3.1 Function

Set the user specified time to the PLC real time clock.

SET_RTC
—EMN_R Q
—¥ear Errar (—
—Maonth
—Day
—Hour
—Minute
—Second

SET_RTC Function Block

3.3.4.3.2 Parameter Description

Input Data Function Parameter Description Default
Parameter |Type Description P Value
EN_R BOOL [Enable 0- Invalid 0

1: Rising edge valid

LE/MKC platform: 2000~2099

MC platform: MC1000 series 1971 ~ 2036, MC2000 series,
Year WORD |Year MC1002R, MC1002E 2000 ~ 2036 2011
LK platform: V2.1.0 before 1971 ~ 2036, V2.1.0 ~V2.8.0 is
2000 ~ 2036, V2.8.1 and later is 2000~2066.

Month BYTE |Month 1-12 1
Day BYTE |Day 1-31 1
Hour BYTE |Hour 0-23 0
Minute BYTE |Minute 0-59 0
Second BYTE |Second 0-59 0

Output Parameter|Data Type|Function Description |Parameter Description

0: Not completed
1: Completed

Q BOOL Setting completed
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Error

BYTE

Parameter setting error,

=0: No error in setting RTC time.

=Non 0: indicate error in setting RTC time

=1: The setting year is out of the specified range
=2: The setting month is not reasonable

=3: The setting day is not reasonable

=4: The setting hour is not reasonable

=5: The setting minute is not reasonable

=6: The setting second is not reasonable

=200: Module is repeatedly defined and called

3.3.4.3.3 Application Example of Instructions
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Variable Definition

Mo. Variable Name Addrezss “ariable Description Variable Type Initial Value Power Fail &=
0001 zet_ric_en BOOL Tl FaLSE T | FaLsE
poonz set rc_ck BOOL LI FALSE j FALSE
0003 ERR BYTE LI 0 FALSE
0004 SET_RTCInst SET_RTC LI FALSE
Programing language |[Program
SET_RTCInst
=1 rtcl_en SET_RTC set_rc_ok
;'I | EN_R Q ()
Ladder diagram (LD) vear Errar ERR
ionith
Dy
Hour
inute
Second
SET_RTClInst(
EN_R:=set_rtc_en,
Year.=2011 ,
Month:=3 ,
Day:= 19,
Structured text (ST) Hour:= 15,
Minute:= 56,
Second:=57,
Q=>set_rtc_ok
Error=>ERR);

Continuous Function
Chart (CFC)

SET_RTCInst

SET_RTC

sel_tc_en

2011

HEM_F
Hiear

.:

19

H i orith

15

HDay
HHDur

A6

57

HMinute

Hoacond

.
Errorn

set_mc_ok
ERR

Program description:

When EN_R is set, the date/time as shown in the figure will be set to the real time clock of the PLC
hardware. Current real time clock is 15:56:57 on March 19, 2011.

217




r&ﬂs}

3.3.4.4

3.344.1

GET_RTC(Read Real Time Clock)

Function

This function block will read the time of the real time clock for the PLC hardware. The time is Eastern 8

District time

3.3.4.4.2

GET_RTC
Q
DateTime
Year
Month
Day
Hour
Minute
Second
Week

GET_RTC Function Block

Parameter Description

Input Parameter|Data Type[Function Description[Parameter Description|Default Value,
0: Invalid
IN BOOL Enable 1- Valid 0
Output Data Functl_on_ Parameter Description Default Value
Parameter Type |Description
Whether data is |0: Not read out data.
Q BOOL readout 1: Read out data correctly. FALSE
LE platform: DT#2000-01-01-00:00:00~ DT#2099-12-31-
23:59:59
DateTime DT Date/Time gﬂlczp;aétgogrg DT#1971-01-01-00:00:00~ DT#2036-12- g)g’#oéggé)mOl
LK platform: DT#2000-01-01-08:00:00~ DT#2036-12-31-
23:59:59
LE/MKC platform: 2000~2099
MC platform: MC1000 series 1971 ~ 2036, MC2000
Year WORD |Year series, MC1002R, MC1002E 2000 ~ 2036 0
LK platform: V2.1.0 before 1971 ~ 2036, V2.1.0 ~V2.8.0
is 2000 ~ 2036, V2.8.1 and later is 2000~2066.
Month BYTE |Month 1-12 0
Day BYTE |Day 1-31 0
Hour BYTE |Hour 0-23 0
Minute BYTE |Minute 0-59 0
Second BYTE |Second 0-59 0
Week BYTE |Week 1-7 0
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3.3.4.4.3 Application Example of Instructions

Variable Definition

No. Variable Name | Address | Variable Description Variable Type ‘ Initial Value Power Fail Safeguard I;
0001 now_DT DT =l DT#1970-01-01-00:00:00 | FALSE =l
0002 |now_Y WORD =l 0 FALSE =
0003  |now_M BYTE =l 0 FALSE =l
0004  |now_D BYTE = 0 FALSE =
0005  |now_H BYTE = 0 FALSE =
0006  |now_Min BYTE =l 0 FALSE L|_
0007  |now_S BYTE =l 0 FALSE =l
0008  |now_W BYTE =l 0 FALSE =l
0008 | GET_RTCInst GET_RTC =l FALSE =l
0010 |outt BOOL = FALSE =l FALSE =l -]

Programing Program
language
o001
GET_RTCInst
GET_RTC autd
—IM Q {
DateTime —now_DT
Ladder diagram Year — now_Y |
(LD) Month —{now_I |
Day —now_D |
Haour —{ now_H |
Minute —{now_Min
Second —{ now_3 |
Week — nnw_‘.“.f|
GET_RTC(
IN:=TRUE ,
Q=>outl,
DateTime=>now_DT ,
=>
Structured text Year _now_Y,
(ST Month=>now_M ,
Day=>now_D ,
Hour=>now_H ,
Minute=>now_Min ,
Second=>now_S ,
Week=>now_W );
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\Variable Definition

GET_RTCInst
GET RTC |0
TRUE 1M B p outl '
DateTime M now_DT P
| vear——y{ now_Y_ &
Continuous
function diagram Month p now_M P
(CFC) Day M now_D P
Houn M now_H '
Minute M now_Min P
Second M now_3 '
Week M now_W P

Program description:

When IN is set, DateTime will output the date/time of the PLC real time clock in the DT data format, output
Year in the WORD data format, output Month, Date, Hour, Minute, Second and Week in the BYTE data
format. Q is equal to TRUE, and current real time clock is 2012-03-19-15:56:57, Monday.

When EN is reset, Q will be equal to FALSE, and the DateTime, Year, Month, Date, Hour, Minute, Second
and Week will hold the last output value constantly.

3.3.5 Module Information Instruction

3.3.5.1 SysGetModel (Get Model Type)

3.3.5.1.1 Function

Get the model of modules.

sysGetModel
=M Q—
—Slot Emr|—
—DataQffset RetSirLen —

sysGetModel Instruction

3.3.5.1.2 Parameter Description
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Input A
Parameter Type Parameter Description
IN BOOL |High level enable (default value: FALSE)
Slot number (default value: 1)
The slot number of the master control module is fixed to 1.
Slot BYTE |The slot number of other modules is ascended to the right according to the location related
to the master control module.
Input the slot number of the version information module to be obtained during the use.
M zone offset (the model of modules is stored in the specified offset location in the string
DataOffset DWORD|format)
(default value:0, range of valid value from 0~1048575)
Output Parameter|Type |Parameter Description
Q BOOL|Output (default value: FALSE)
Error (default value: 0)
1: Slot number is error
2: DataOffset configuration is error
Err BYTE [128: There is no module in corresponding slot
129: The string returned exceed the scope of M area|
130: Information returned is error
131: Slot module type is unknown
RetStrLen BYTE [String length for model of modules (default value: 0)
3.3.5.1.3 Application Example of Instructions

Variable Definition

Hio. ‘ariable Mame Address Variable Description Variable Type Online Valwe Power Fai Safegua

0001 | Model SYSGETMODEL FALSE

0002 | Ver_in BOOL TRUE FALSE

0003 | Var_siot BYTE 1 FALSE

0004 | Offset_var DYWORD 3001 FALSE

0005 | var_Q BOOL TRUE FALSE

0006 | Var_Err BYTE a FALSE

nooT Viar_girien BYTE " FALSE

0008 | address_var WHBI001 STRING(BD)  |'Modet LKZ20" | FALSE
Programing language Program

Model
sysGetilodel
Ladder diagram (LD) EN ENO
Var_in=TRUE gglll AR Var_Q=TRUE |
|a r_slot=1 |— Slaot Err War_Err=0
[Offset_var=3001 —{DataOffset RetStrLen —{var_strlen=11
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Variable Definition

DO Madel 1| Model1
0002|IM:=Vvar_in, var_in =
D003 =0 =Var_slo, War_slot=1
D004 | CataOffs el =0Offset_var, Offset_var = 3001
0005|0==Var Q. Var_Q =
O00G|Err==Var_Er, Yar_Err=10
Structured text (ST) DOOT7|RetStrLen==Var_strlen); \ar_strlen = 11
ooog
oong
0010
0011
e I | K1
[Modell
sysGethlodel
Continuous Function Chart m_HN
(CFC) = =
Var_slot=1 M =Slot \ar_|
[Offset_var=3001 WDataOffset RetStrLenjm—| Var_strien=11 @)

Program description:

User need to define a string variable which used to store the model read, such as variable address_var in
instance is associated to address in M area. The value of parameter DataOffset quote the address in M
area, such as value of Offset_var is set to 3001.

3.3.5.2 SysGetCPUModuleVern (Get Version of CPU)

3.3.5.2.1 Function

Get firmware version information of controller, which is displayed in decimal mode.

sysGetCPUModuleVern
—EN_R Q-
Emr—
RTSVem —
OSVern —
FPGAVermn —
HW\Vermn —
FW\ern —

sysGetCPUModuleVern Instruction

3.3.5.2.2 Parameter Description

Input Parameter|{Type |Parameter Description
Enable

EN_R BOOL|FALSE: Invalid (default value)
TRUE: Rising edge is valid
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Output .
Parameter Type Parameter Description

Q BOOL |Output (FALSE, by default)
Err BYTE Error (0, by default)

128: Get version is failed

RTS firmware version

High 16 bits are RTS version of fast kernel HEROS, corresponding to the RTOS_ RTS
version VX. y.z in Assistant tool

RTSVern DWORD|Low 16 bits are RTS version of slow kernel LINUX, corresponding to the LINUX_RTS
version VX. y.z in Assistant tool

IAmong them, the high 5 bits represent x, the middle 6 bits represent y, and the last 5 bits
represent z

OS version number

High 16 bits are OS version of fast core HEROS, corresponding to the HEROS version V
X. Y.z in Assistant tool

OSVern DWORD|Low 16 bits are OS version of slow core LINUX, corresponding to the LINUX version V x.
.z in Assistant tool

IAmong them, the high 5 bits represent x, the middle 6 bits represent y, and the last 5 bits
represent z

FPGA version, corresponding to the FPGA version V X. y.z in Assistant tool
FPGAVern WORD |16 bits, the high 5 bits represent x, the middle 6 bits represent y, and the last 5 bits
represent z

Hardware version number

HWVern WORD The return value is 1 ~ 26, which corresponds to A~ Z

Module firmware version, corresponding to the SW version V x. y.z in Assistant tool
FWVern WORD |16 bits, the high 5 bits represent x, the middle 6 bits represent y, and the last 5 bits
represent z

3.3.5.2.3 Application Example of Instructions

Get controller version information through the sysgetcpumodulevern instruction and assistant tool, as
shown in the following figure.

Take RTS version information as an example.

RTSVern outputs 142608512 (0x08800880), in which the high 16 bits represent the RTS version of fast
core and the low 16 bits represent the RTS version of slow core.

The high 16 bits 0x0880 corresponds to the binary 0000 1000 1000 0000b, the high 5 bits value is 1, the
middle 6 bits value is 4, and the last 5 bits value is 0, the version is V1.4.0, corresponding to RTOS_RTS:
V1.4.0in line 7 of assistant tool.

The low 16 bits 0x0880 corresponds to the binary 0000 1000 1000 0000b, the high 5 bits value is 1, the
middle 6 bits value is 4, and the last 5 bits value is 0, the version is V1.4.0, corresponding to LINUX_RTS:
V1.4.0 in line 6 of assistant tool.
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sysGetCPUModuleVern
sysGetCPUModuleVern
EM EMO
w10=TRUE ggi=ilId el w11=TRUE |
Err — w21=0
RTSVern —w12=142608512 |
OSVern ——w13=136319008 |
FPGAVern —w14=2048
HWWern — wi15=1
Fiern —w16=4123

Get Controller Version by Instruction

HY: LEZZ4-4
SW: LEZZ24-VZ2. 1.0
FPGA: W1.0.0 2Z020,03, 27 bulld 1
LINUX: W2,1.0 2020.05, 28 build 1
HEROS: ¥Wi1.1.0 Apr 28 2020 22:03:35 build 1
LINUX RTS: W1.4.0 May 9 2020 15:4%9:15 bulld 5 a
ETCOS RTS: Wi.4.0 May 9 2020 15:50:26 bulld 5 a
I
ETHO MAC: 00:01:02:03:04:08
ETH1 MAC: Q0:01:02:03:04:07

Get Controller Version by Assistant Tool

3.3.5.3 sysGetCPUModuleVernExt (Get Extended Version of CPU)

3.3.5.3.1 Function

Get firmware version information of controller, which is displayed in string format. It is the same as the
"sysGetCPUModuleVern" instruction, only the version information is displayed in different format.

sysGetCPUModuleVernExt
EM_R o
Err

HW\ern

Fiern
FPGAVern
OsSLINUXern
OSHEROSVern
RTSLIMUXern
RTSHEROSVern

sysGetCPUModuleVernExt Instruction
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3.3.5.3.

2

Parameter Description

Input Parameter|Type |Parameter Description
Enable

EN_R BOOL|FALSE: Invalid (default value)
TRUE: Rising edge is valid

Output Parameter|Type

Parameter Description

Q BOOL |Output (FALSE, by default)

Error (0, by default)
Err BYTE 128: Get version is failed

Hardware version, corresponding to HW version information in Assistant tool
HW\Vern STRING Return value is 1-26, corresponding to A-Z, display format ‘A" ~ 'Z'
FWVern STRING|Module firmware version, corresponding to SW version V x.y.z in Assistant tool
FPGAVern STRING|FPGA version, corresponding to FPGA version V x.y.z in Assistant tool

OSLINUXVern STRING

OS version of LINUX, corresponding to LINUX version V x.y.z in Assistant tool

OSHEROSVern |STRING

OS version of HEROS, corresponding to HEROS version V x.y.z in Assistant tool

RTSLINUXVern |STRING

RTS version of LINUX, corresponding to LINUX_RTS version V X.y.z in Assistant tool

RTSHEROSVern |STRING

RTS version of HEROS, corresponding to RTOS_RTS version V x.y.z in Assistant tool

3.3.5.3.3 Application Example of Instructions

Get controller version information through the sysgetcpumodulevernExt instruction and assistant tool, as
shown in the following figure.

Take HW and FPGA version information as an example.

HWVern outputs string 'A’, corresponding to 'A' in the first line of assistant tool HW: LK224-A, indicating
that the hardware version is A.

FPGAVern outputs string V1.0.0, corresponding to the third line of assistant tool FPGA: V1.0.0, indicating
that the FPGA version is V1.0.0.

nooz2

sysGetCPUModuleVernExt
sysGetCPUModuleVernExt

EM EMO
fi=TRUE MMM NS 2=TRUE |
Err — f3=0
HWWern — f4="&

Fiern F—fB="21.0
FPGAVern —fG=""1.0.00
OsLINURYern —f7=v2.1.0°
OSHEROSVern —f3="v1.1.0"
RTSLINUXVern —f8=11.4.00

RTSHEROSVern —H0="1.4.00

Get Controller Version by Instruction
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HY: LEZZ4-4
SW: LEZ24-VZ2.1.0
FPGA: W1.0.0 2020,03, 27 bulld 1
LINUX: W2,1.0 2020.05, 28 build 1
HEROS: W1.1.0 Apr 28 2020 22:03:35 build 1
LINUE RTS: Wi1.4.0 May 9 2020 15:4%:15 build 5 a
ETCOS RTS: Wi.4.0 May 9 2020 15:50:26 bulld 5 a
I
ETHO MAC: Q0:01:02:03:04:08
ETH1 MAC: Q0:01:02:03:04:07

Get Controller Version by Assistant Tool

3.3.5.4 SysGetComModuleVern (Get Version of Communication
Module)

3.3.5.4.1 Function

Get the firmware version information of the communication module.

sysGetComModuleVern
—EN_R Q-
—Slot Emrp—
CPUVern —
FPGAVemn —
HW\ern —
FW\ern —

sysGetComModuleVern Instruction

3.3.5.4.2 Parameter Description

Input L

Parameter Type |Parameter Description
Enable

EN_R BOOL|FALSE: Invalid (default value)

TRUE: Rising edge is valid

Slot number (2, by default, valid value is 2~5)

The slot number of the master control module is fixed to 1

Slot BYTE [The slot number of other modules is ascended to the right according to the location related to
the master control module.

Input the slot number of the version information module to be obtained during the use

|Output Parameter|Type |Parameter Description |
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Q BOOL [Output (FALSE, by default)
Error (0, by default)
0: Correct
1: Slot configuration is error
Err BYTE 128: There is no module in corresponding slot
129: Get failed
200: Duplicate definition module and call
CPUVern WORDI|CPU firmware version number
FPGAVern WORDI|FPGA version number
Hardware version number
HWVern WORD The return value is 1~26, which corresponds to A~ Z
Module firmware version number
Fwvern VVORDThe shown version number is 01 in LK240-A01

3.3.5.4.3 Application Example of Instructions

Variable Definition

Ho ‘Variable Hame | Address | arable Description Varable Type Onine Value | Power Fal Safeguard
II:II:II:H EM_var BOOL TRUE FALSE
0002 | Ski_var BYTE 1 FALSE
0003 Q_war BOOL TRUE FALSE
0004 Err_var BYTE o FALSE
paos CPIN_var WORD 1 FALSE
0aoe FPGAW_war WORD 1 FALSE
ooar HWA_var WORD 1 FALSE
nooa F¥WW_war WORD 1 FALSE
0009 Comloduletvern SYSGETCOMMODULEVERN FALSE

Programing language

Program

Ladder diagram (LD)

ComModuleVern
sysGetComModulelern

Slat_var=2

EM EMNO
EN_R el O_var=TRUE |
Slot Err — Err_wvar=0
CPUVern — CPUY_var=1
FPGAVern —{ FPGAV_var=1 |
HWern — HWY _var=1
Fiviern — FWV_var=1
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Variable Definition

Structured text (ST)

D00 (ComMaduleVern|

DODZ(EMN_R:=EM_var,
0003|S1ol=Slot_var,
D00F [ ==0_var ,
O00S|Ern==Err_var,
D00B|CPUVern==CPUV_var,
D007 [FPGAVern==FPGAY _var,
D00E[HWVern==HW\_var ,
D008 (PN ern==FW\ _var);
0010

001

<]

ComModuleVern
EM_var = [Ig8=
Slot_var=2
2 _var = lipel=S
Err_var=10
CPUV _var=1
FPGAY var=1
WY var=1
FWY_var=1

1|

L

Continuous Function Chart

ComMaoduleVern

Slot_var=2

EN_R
Slot

sysGetComModulelern

(CFC) CPLUVern|d CPUYV _wvar=1 '
FPGAVern|m FPGAY var=1 P
HWVernim HW_var=1 '
FVern|im FWY_var=1 _
3.3.5.5 SysGetModuleSN (Get Serial Number of Modules)
3.3.5.5.1 Function

Get the serial number of modules.

sysGetModuleSN
EN_R Q
Slot Err
DataOffset RetSirLen

sysGetModuleSN Instruction

3.3.5.5.2 Parameter Description
Input N
Parameter Type Parameter Description
Enable
EN_R BOOL |FALSE: Invalid (default value)
TRUE: Rising edge is valid
Slot number (1, by default,valid value from 1~5)
The slot number of the master control module is fixed to 1
Slot BYTE |[The slot number of other modules is ascended to the right according to the location related
to the master control module
Input the slot number of the version information module to be obtained during the use
DataOffset DWORDI|M zone offset (the serial number is stored in the specified offset location in the string format)
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Input -
PR Type Parameter Description
(default value:0, range of valid value from 0~1,048,575)
oLz Type |Parameter Description
Parameter yp P
Q BOOL|Output (FALSE, by default)
Error (0, by default)
0: Correct
1: Slot number is error
2: DataOffset configuration is error
Err BYTE [128: There is no module in corresponding slot
129: The string returned exceed the scope of M area
130: Information returned is error or the correct data is not obtained temporarily in reading (it
will be O after reading successfully)
200: Duplicate definition module and call (MC does not support)
RetStrLen BYTE String length for serl_al number of modules (O, by default), up support for 18-bit ASCII string,
beyond the content is cut off automatically
3.3.5.5.3 Application Example of Instructions

Variable Definition

Mo, Variable Name Agdress Variabie Description Variabie Type Onine Value | Power Fail Safeguard
0001 EN_var BOOL TRUE FALSE
0002 Spd_var BYTE 1 FALSE
0003  |Offsel_var DWORD 2010 FALSE
0004 |O_var BOOL TRUE FALSE
(11T Err_war BYTE 1] FALSE
O0DE | Strien_var BYTE 1 FALSE
0007  |MoeduleSH SYSGETMODULESH FALSE
0008 | address_var %MB2010 STRNG(80) ‘01234567891 FALSE

Programing language Program
ModuleSH
sysGetModulesh
) EM EMNO
Ladder diagram (LD) m_ EN_R a _m

Slat_var=1 |—

[Offset_var=2010 }—

Slot Err
DataOffset Retstrlen

— Err_var=0
— Strlen_var=11

Structured text (ST)

0007 | ModulesShi ModuleSM

D00Z(EMN_R:=EM_var, EM_var = Jili]=
D003|Slol=Slot_var, Slot_var=1

0004 |0 ataOffsel:=0ffset_var, Offset_var= 2010
D005|C==0_var, C_var = =
D00B|Err==Err_var, Err_var=10

0007 |Retstrlen==3trlen_var), Strien_var=11

g i3 | KT >
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Variable Definition

ModuleSh
sysGetModulest

Continuous Function Chart W—DEN =] 0 var=TRUE
(CFC) - =

Slot_var=1 pSlot Er
| Offset_var=2010 pDataOffset RetStrLen|@ Strlen_var=11 P

Program description:

User need to define a string variable which used to store the model SN, such as variable address_var in
instance is associated to address in M area. The value of parameter DataOffset quote the address in M
area, such as value of Offset_var is set to 2010.

3.3.5.6 SysGetCheckTime (Get Check Time)

3.3.5.6.1 Function

Get the check time.

sysGetCheckTime
—EN_R Q-
—Slot Err—
Year —
Month —
Day —
Hour —
Minute —

sysGetCheckTime Instruction

3.3.5.6.2 Parameter Description

Input L

Parameter Type |Parameter Description
Enable

EN_R BOOL|FALSE: Invalid (default value)

TRUE: Rising edge is valid

Slot number (1, by default, valid value from 1~5)

The slot number of the master control module is fixed to 1

Slot BYTE [The slot number of other modules is ascended to the right according to the location related to
the master control module.

Input the slot number of the version information module to be obtained during the use

Output Parameter|Type |Parameter Description

Q BOOL [Output (default value: FALSE)
Error (default value: 0)
Err BYTE 0: Correct

1: Slot configuration is error
128: There is no module in corresponding slot
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129:
130:
131:
132:
133:
134:
200:

Get failed
Year error(2015~2099)
Month error
Day error
Hour error
Minute error
Duplicate definition module and call

Year

WORD|Year (default value: 0)

Month

BYTE

Month (default value: 0)

Day

BYTE

Day (default value: 0)

Hour

BYTE

Hour (default value: 0)

Minute

BYTE

Minute (default value: 0)

3.3.5.6.3 Application Example of Instructions

|Variab|e Definition

He. Variable Mame | Address | Variable Description Variable Type Online Valse Power Fail Safeguard
0001 EN_wvar BOOL TRUE FALSE
0002 Slot_war BYTE FALSE
0003 Q_var BOOL TRUE FALSE
0004  |Err_var BYTE FALSE
0005  |Y_var WORD 2016 FALSE
0006 M_war BYTE 5 FALSE
00aT D_var BYTE ) FALSE
0003 H_war EYTE 14 FALSE
0009 Winute_var BYTE 5 FALSE
0010 | CheckTime SYSGETCHECKTIME FALSE

Programing language Program
CheckTime
sysGetCheckTime
EM EMNO
[EN_var=TRUE ggl=NlIS Sl o O_var=TRUE |
) Slot_wvar=1 Slaot Err — Ermr_var=0
Ladder diagram (LD) Year |—{¥ _var-2016
Month — M_var=5
Day — D_var=7
Hour — H_var=14
Minute — Minute_var=5
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\Variable Definition

Continuous Function Chart (CFC)

[ENVA=TRUE g

Slot_var=1

EM_R
Slot

000t | CheckTime( ;F_ergapfc]'_i[ne
D002 (EM_R:=EMN_var, EMN_var = JIgi]=
0003 |Sol=Slot_var, Slot_war=1
0004 |0==01_var, Q_var = |igl=
Q005 |Err==Err_var, Er_var=10
Structured text (ST) D006 [Year==Y_var, ¥ _var=2018
0007 |Month==M_var, M_var=5
0008 |Day==0D_var, O var=7
0008 |Hour==H_var, H_var=14
000 |Minute==Minute_var); Minute_var=25
LLEE]
K| | KT o
CheckTime
sysGetCheckTime

Erng——w
YeanETg—iu
Monthig—k
Dayig—Hk
Hounm—k

Err_var=0

¥ _var=2016
M_war=5

Duar?'

Minuteﬂﬂ—b

H_var=14 P
Minute_var=5 _

3.3.5.7

3.3.5.7.1 Function

Get the Mac address.

3.3.5.7.2

SysGetEthMac (Get MAC Address)

EM_R
Slot
EthID

sysGetEthMac
i

Err
MAC
MACZ
MAC3
MACH
MACS
MACE

sysGetEthMac Instruction

Parameter Description

Input Parameter|Type

Parameter Description

EN_R BOOL|

Enable
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FALSE: Invalid (by default)
TRUE: Rising edge is valid

Slot

BYTE

1:Local controller
2~5: CP module in 2~5 slots

EthiD

BYTE|0: First network interface card

ID number of network interface card (0, by default, valid value is 0-1)

1: Second network interface card

Output Parameter|Type |Parameter Description
Q BOOL|[Output (FALSE, by default)
Error (0, by default)
1: EthID configuration is error
Err BYTE 128: Get macgaddress failed
200: Duplicate definition module and call
MAC1 BYTE [First part of MAC address
MAC2 BYTE [Second part of MAC address
MAC3 BYTE [Third part of MAC address
MAC4 BYTE [Fourth part of MAC address
MAC5 BYTE [Fifth part of MAC address
MAC6 BYTE [Sixth part of MAC address

3.3.5.8 sysGetEthIP (Get IP Information)

3.3.5.8.1 Function Description

Obtain the IP address information of the controller.

sysGetEthIP
Il o —
—{EthID Efr —
IP —
mask —
patelay —

sysGetEthIP

o ®Applies to LE5118-B01,LE5119-B01 and above on.

3.3.5.8.2 Parameter Description

Input Parameter

Type

Parameter Description

IN

BOOL

Active high

EthID

BYTE

Network card number, LE5118/LE5119 only has one network card, defaults to O
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Output R
Parameter Type Parameter Description
Read completion flag
Q BOOL |FALSE: Setting not completed
TRUE: Setting completed
Error code
0: Read successfully
Err BYTE 1: Network card number error
2: Error in obtaining IP information
P DWORD IP address, 32-bit binary, with each byte representing one bit of the IP. High bytes store the
first bit of the IP, such as 192.168.0.250, high bytes store 192, and low bytes store 250
mask DWORD|Subnet mask, stored in the same format as IP
gateWay DWORD|Gateway, storage format is the same as IP
3.3.5.9 sysSetEthIP (Set IP Information)
3.3.5.9.1 Function Description

Configure IP addresses for the controller.

sysSetEthIP
—En_R Qo
—EthID done —
—IF Err |—
—mask
—gateay

sysSetEthIP

o @Applies to LE5118-B01,LE5119-B01 and above on.

3.3.5.9.2 Parameter Description

g]aﬂ:tmeter Type [Parameter Description

EN_R BOOL |Rising edge effective, rising edge enable configuration

EthID BYTE |Network card number, LE5118/LE5119 only has one network card, defaults to O

= DWORD IP adqlress, 32-bit binary, with each byte representing one bit of the IP. High bytes store the
first bit of the IP, such as 192.168.0.250, high bytes store 192, and low bytes store 250

mask DWORD|Subnet mask, stored in the same format as IP

gateWay DWORD|Gateway, storage format is the same as IP

Output Parameter(Type

Parameter Description

Set completion flag

Q BOOL|TRUE: Setting completed
FALSE: Setting not completed
done BOOL Set success flag

TRUE: Set successfully

234




réﬁﬂa

FALSE: Setting failed or function block not triggered

Error code

0: Successfully set,

1: The network card number is incorrect,
2: Error in obtaining IP information

3: Incoming IP check error

4: |P write failure

Err BOOL

3.3.6 System State Instruction

3.3.6.1

3.3.6.1.1

sysGetRunTime (Get Task Running Time)

Function

Get the task running time of the controller.

_J sysGelRunTime
M Q-
TaskiD Error —
[ECTimeNow —

IECTimeMax —

IECTimeMin —

IECTaskTimeMNow —

IECTaskTimeMax —

IECTaskTimeMin —

IECCycleTimeMow —

IECCycleTimeMax —

IECCycleTimeMin —

TaskAlTimeMNow —

TaskAlMimeMax —

TaskAlTimalMin —

sysGetRunTime Instruction

3.3.6.1.2 Parameter Description
Input .
ST Type |[Parameter Description
IN BOOL|High level enable (FALSE, by default)
IEC task ID ,1~8
TaskID BYTE [LK220 supports one IEC task only, default ID is 1, the nine time-data of forward three groups

return O if ID from 2 to 8

Output Parameter|Type Parameter Description

Q BOOL |Output (FALSE, by default)

Error (0, by default)

Error BYTE 1: TaskID configuration is error

IECTimeNow DWORDI|Current run time of current configuration logic (0, by default)
IECTimeMax DWORD|Maximum run time of current configuration logic (0, by default)
IECTimeMin DWORD|Minimum run time of current configuration logic (0, by default)
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IECTaskTimeNow [DWORD|Current run time of current IEC task (0, by default)

IECTaskTimeMax [DWORD|Maximum run time of current IEC task (0, by default)

IECTaskTimeMin [DWORD|Minimum run time of current IEC task (0, by default)

IECCycleTimeNow|[DWORD|Current run time of current IEC task cycle (0, by default)

IECCycleTimeMax [DWORD|Maximum run time of current IEC task cycle (0, by default)

IECCycleTimeMin [DWORD|Minimum run time of current IEC task cycle (0, by default)

TaskAllITimeNow [DWORDICurrent run time of current task (0, by default)

TaskAllTimeMax [DWORD|Maximum run time of current task (0, by default)

TaskAllITimeMin  [DWORD|Minimum run time of current task (0, by default)

3.3.6.1.3 Application Example of Instructions
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VVariable Definition
N Wariable Mams Address | Variable Description Variatile Type Orilme Vale Power Fail Safeguard
0001  |in_var BOOL TRUE FALSE
0002 | TaskD var BYTE 1 FALSE
0002  |Q_var BOOL TRUE FLSE
ooos Err_var BYTE ] FALSE
0005 ECTimanow_var DWORD ] FALSE
0006  |ECTimemax_ver DWORD ] FALSE
0007  |ECTinemin_var DWORD ] FALSE
OD0E | ECTaskTmenow_var DWORD ] FALSE
0008 | ECTaskTimemax_var DWORD ] FALSE
o010 ECTaskTmemin_var DWORD o FALSE
oo ECCycleTmenow_var DWWORD 50 FALSE
0012 | ECCycleTmenax_var DAWORD E0 FALSE
0013 | ECCycleTmemin_var DWORD &0 FALSE
oo14 TaskTmenow_var DWORD o FALSE
o5 TaskTimemac_var DWORD 44 FALSE
o016 TaskTimemin_var DWORD o FALSE
0017 | AunTima1 &Y SGETRUNTIME FALSE
I—.
Programing Program
language
RunTime1
sysGetRunTime
EM ENG
In_var=TRUE gg{l¥ S Q_var=TRUE |
TasklD_var=1 |—Tash:|D Error — Ermr_var=0
IECTimeMow —{ IECTimenow_var=0 |
IECTimeMax — IECTimemax_var=0 |
IECTimeMin — IECTimemin_var=0 |
I&;dorlg:n (LD) IECTaskTimeNow |—{ IECTaskTimenow_var=0 |
g [ECTaskTimeMax — IECTaskTimemax_var=0 |
I[ECTaskTimeMin — IECTaskTimemin_var=0 |
IECCycleTimeMow — IECCycleTimenow_var=50 |
IECCycleTimeMax — IECCycleTimemax_var=50 |
IECCycleTimeMin — IECCycleTimemin_var=50 |
TaskAllTimeMow —{ TaskTimenow_var=0 |
TaskallTimeMax — TaskTimemax_var=44 |
TaskAalTimeMin — TaskTimemin_var=0 |
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Variable Definition

O00F|RuNTime1( ‘RunTime1
O0o2|IN:=In_var , In_var =
D003 TasklD:=TasklD _var, TasklD_var=1
D004 |C0==01_var, C_var = lig=
D00S|Error==Err_var, Err_var=10
DOOG|IECTimeMNow==IECTimenow_var, IECTimenow_var=10
OO0F|IECTimeMar==1ECTimemax_var, [ECTimemax_var=10
OO08|IECTimeMin==IECTimemin_var, IECTimemin_var=10
Structured text O009)ECTaskTimeMNow==IECTaskTimenow_var, IECTaskTimenow_var=10
(ST) OI0JIECTaskTimeMax==IECTaskTimema_var, IECTaskTimemax_var=10
O IECTaskTimeMin==IECTaskTimemin_var, IECTaskTimemin_var=10
D2 ECCycleTimeMow==IECCycleTimenow_var, IECCycleTimenow_var =50
O3 IECCycleTimeMax==|IECCycleTimemax_val, IECCycleTimemax_var =50
004 IECCycleTimeMin==IECCycleTimemin_var, IECCycleTimemin_var = 50
00A5(TaskAlITimeMow==TaskTimenow_var, TaskTimenow _var=10
O0AG|TaskAIITimeMay==TaskTimemax_var, TaskTimemax_var = 44
007 | TaskAlITimeMin==TaskTimemin_var); TaskTimemin_var=10
0Q1a
i sl 2
RunTime1
sysGetRunTime
invar=TRUE Sl
TasklD_var=1 TaskliD Erro Err_var=0
IECTimeMo IECTimenow_var=0 P
IECTimeMax IECTimemax_var=0 _
IECTimeMin [ECTimemin_var=0 |8
Contir_1uous IECTaskTimeMo IECTaskTimennw_uar:D_
orgyn e IECTaskTimeMaxg— N [ECTaskTimemax_var=0 i)
IECTaskTimeMin [ECTaskTimemin_var=0 | &)
[ECCycleTimeMowiE IECCycleTimenow_var=50 P
[ECCycleTimeMaxE IECCycleTimemax_var=50 ’
IECCycleTimeMinjg IECCycleTimemin_var=50 |1
TaskAlTimeMao TaskTimennw_uar:EI_
TaskAlTimeMax TaskTimemax_var=44
TaskAlTimeMin|@ TaskTimemin_var=0
3.3.6.2 sysGetRunTimelnfo (Get Task Running Time information)

The instruction is supported in V3.1.5B3 and above version.

3.3.6.2.1 Function

Get the task running time information of the controller.

It is recommended that the user reset the instruction before use.
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Operations in AutoThink such as downloading and cold reset may lead to longer task running time.

sysGetRunTimelnfo
—Ir Q
—TasklD Errar —
—Reset IECTimeMow —
IECTimeMax —
IECTimeMin —
IECTaskTimeMow —
IECTaskTimeMax —
IECTaskTimelMin —
IECCycleTimeMow —
[ECCycleTimeMayx —
IECCycleTimeMin —
TaskAlNTimeMNow —
TaskAlTimeMax —
TaskAlTimeMin —

sysGetRunTimelnfo Instruction

3.3.6.2.2 Parameter Description

:Dnzfrl;tmeter Type |Parameter Description

IN BOOL|High level enable (FALSE, by default)
IEC task ID,1~8

TaskID BYTE [LK220 supports one IEC task only, default ID is 1, the nine time-data of forward three groups
return O if ID from 2 to 8

Reset BOOL|Clear the each time variable of the output variable to zero

Output Parameter|Type  [Parameter Description
Q BOOL |Output (FALSE, by default)
Error (0, by default)

Error BYTE 1: TaskID configuration is error

IECTimeNow DWORDI|Current run time of current configuration logic (0, by default)
IECTimeMax DWORD|Maximum run time of current configuration logic (0, by default)
IECTimeMin DWORDI|Minimum run time of current configuration logic (0, by default)

IECTaskTimeNow |DWORD|Current IO refresh run time (0, by default)
IECTaskTimeMax |DWORD|Current IO refresh maximum run time (0, by default)
IECTaskTimeMin |DWORD|Current IO refresh minimum run time (0, by default)
IECCycleTimeNow|DWORD|The current set task cycle (0, by default)
IECCycleTimeMax [DWORD|The current set task cycle (0, by default)
IECCycleTimeMin |DWORD|The current set task cycle (0, by default)
TaskAllITimeNow [DWORDICurrent run time of current task (0, by default)
TaskAllTimeMax [DWORD|Maximum run time of current task (0, by default)
TaskAllITimeMin  [DWORD|Minimum run time of current task (0, by default)
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3.3.6.2.3 Application Example of Instructions

Please see Application Example of Instructions of sysGetRunTime (Get Task Running Time).

3.3.6.3

3.3.6.3.1

Function

Get the key switch state of the CPU module for the master frame.

3.3.6.3.2

sysGetkeyState
—{IM o
—Frame mode —

sysGetKeyState Instruction

Parameter Description

SysGetKeyState (Get Switch State of Key)

Input Parameter|Type |Parameter Description

FALSE:Master frame

IN BOOL(High level enable (FALSE, by default)
Select frame (FALSE, by default)
Frame BOOL|TRUE:Slave frame

Output Parameter

Type

Parameter Description

Q BOOL|[Output (FALSE, by default)
Key switch state (0, by default)
1: RUN

Mode BYTE >  REM
3: PRG

3.3.6.3.3 Application Example of Instructions

Variable Definition
No. ‘Variabbe Name Address Variable Description Variable Type Online Value Power Fail Safeguard
0om In_var BOOL TRUE FALSE
aoaz Frame_war BOOL FALSE FALSE
0003 Q_wvar BOOL TRUE FALSE
0004 maode_var BYTE 2 FaLSE
noos KeyStatel SYSGETKEYSTATE FALSE
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Variable Definition

IPrograming Program
anguage
keyState
sysGetkeystate
Ladder diagram
(LD) EM EMO
in_var=TRUE SR S Q_var=TRUE |

Frame_var=FALSE |—Frame mode —| mode_var=2

D00 |k eyState 1| ;r_lﬂtgﬁt_qt_e‘l

OO02|IM:=In_var, In_war=

D003 |Frame:=Frame_var, Frame_var=

000 |C==01_var, Cl_var=
Structured text | Fgaa5|mode==mode_var); mode_var =2
(ST) 0006

00o7

0008a

M

1] 3 | T —
KeyState

Continuous sysGetkeyState
Function Chart p—
(CFC) In_var=TRUE Seill E

Frame_var=FALSE |—>Frame mode(d mode_var=2

3.3.6.4 SysGetDPMasterState (Get Current State of DP Master)

3.3.6.4.1 Function

Get the diagnosis information of the DP master station.

sysGetDPMasterstate
—IM o+~
—slat Error |—
Ready —
Run —

Com |—
CutEnable |—
Active —

sysGetDPMasterState Instruction

3.3.6.4.2 Parameter Description

Input A
Parameter Type [Parameter Description
IN BOOL(High level enable (FALSE, by default)
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Input
Parameter

Type

Parameter Description

Slot

BYTE

Slot number (2, by default, valid value from 2~5)

The slot number of the master control module is fixed to 1

The slot number of other modules is ascended to the right according to the location related to
the master control module

Input the slot number of the version information module to be obtained during the use

Output
Parameter

Type

Parameter Description

Q

BOOL|Output (FALSE, by default)

Error

BYTE

Error (0, by default)

0: Correct

1: Slot configuration is error

128: The DP master station is not detected in corresponding slot

Ready

Identification about whether the master station is ready

BOOL|FALSE: The initialization of the master station is not completed

TRUE: The initialization of the master station is completed

Run

BOOL

Identification about whether the master station runs

FALSE: The master station doesn’t receive the downloading data successfully
TRUE: The master station receives the downloading data successfully, and starts to
communicate with the slave station

Com

BOOL

Identification about whether the master station establishes the data exchange with the slave
station

FALSE: Don'’t establish the data exchange with the slave station

TRUE: Establish the data exchange with a slave station at least

OutEnalbe

Identification about master station output enable

BOOL|FALSE: Output not enabled

TRUE: Output enabled

Active

Identification about master station active state

BOOL|FALSE: Hot standby state

TRUE: Active state

3.3.6.4.3

Application Example of Instructions

Variable Definition

Ha. Variable Name | Address | “ariable Description Variabke Type | Online Value Power Fail Safeguar
1101 In_var BOOL TRUE FALSE
002 Slol_var BYTE 2 FALSE
0003 Q_var BOOL TRUE FALSE
o4 Err_var BYTE ] FALSE
005 Ready_var BOgL TRUE FALSE
0008 Ruf_vaf BOOL TRUE FALSE
007 Com_var BOOL TRUE FALSE
HE Quten_var BOOL TRUE FALSE
(1] Active_var BOOL TRUE FALSE
o010 DPMasterSiate SYSGETOPMASTERSTATE FALSE

Programing language

Program
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Variable Definition

DPMasterstate
sysGetDPMasterstate

EN EMO

In_var=TRUE ggfll el Q_var=TRUE |
. [ Slot var=2|—slot Error
Ladder diagram (LD) Ready
Run
Com
OutEnable
actie

0007 |DPMasterstate( DPMasterstate
O002|IN:=In_var, nvar=jGWE
D003 |slot:=Slot_var, ‘Slot var=2
00| C==01_var, Cl_var = =
D00S|Error==Err_wvar, Err_var=10

006 |Feady==FReady_var, Ready_var=

Structured text (ST) D007 |Run==Run_var, Run_var =
Q0S| Com==Com_var, Com_var=

0009 OutEnable==0uten_var, Quten_var=
OO0 Active==Active_var), Active_var =
0011
0012
|| | K )
DPMasterstate

sysGetDPMasterstate
M

Slot_war=2 slot

Continuous Function Chart
(CFC)

Com_var=TRLE
CutEnable Cuten_var=TRUE
Active_var=TRLUE

3.3.6.5 SysGetCPULoad (Get Current Load of CPU)

3.3.6.5.1 Function

Get the CPU utilization ratio of the controller.

Operations in AutoThink such as downloading and cold reset may lead to higher CPU utilization.
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—IM

sysGetCPULoad

[:1 L
CPULoad —
RAMLoad —

sysGetCPULoad Instruction

3.3.6.5.2 Parameter Description

Input Parameter|Type

Parameter Description

IN

BOOL|High level enable (FALSE, by default)

Output Parameter|Type

Parameter Description

Q BOOL|Output (FALSE, by default)
CPU1lLoad REAL |Utilization ratio of CPU (0, by default)
CPU2Load REAL |Utilization ratio of memory (0, by default)

3.3.6.5.3 Application Example of Instructions

Variable Definition

No. Varable Namé | Address lwmmn| ‘ariable Type Iniial Value Power Faid Safeguard
0001 In_var BOOL TRUE FALSE
oaoz Q_wvar BOOL TRUE FALSE
0003 CPUL_var REAL 1 FALSE
0004 RAML_var REAL 0. 18928616265 FALSE
000s CPULoad1 SYSGETCPULDAD FALSE
Programing language Program
CPULoad1
sysGetCPLULoad
Ladder di LD EN ENO
oderdegam D) RN AR O v=r=TRUE |
CPULoad — CPUL_var=1
RAMLoad |—|RAML_var=0.1929618269 |
DD0A|CPULoad1( ‘CPULoadl .
OO0Z|IM=In_var, In_var = [izd]=
0003 | 0==0_var, Q_var = JIgiv=
B00#|CPULoad==CPUL_var, CPUL_var = 1
Structured text (ST — —
ructured text (ST) BO05|RAMLoad=>RAML var) RAML_var = 0.1929618269
0006
0007
<] 102 | KN S 0
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Variable Definition
CPULoad
sysGetCPLULoad
%)Eggluous Function Chart W—HN Q_var=TRUE
CPULoadfm CPUL_var=1
RAMLoad FRAML_var=0.1929618269 _

3.3.6.6 sysGetHTCP_CycleTime(Get Hollitcp Master Cycle Time)

3.3.6.6.1 Function

Get the cycle time of the 10 below the HolliTCP master

3.3.6.6.2 Description of Parameter

Input Parameter|Type of Data|Description of Function
IN BOOL |High level energy

Output Parameter|Type of Data|Description of Function

Output

Q BOOL FALSE: Output is completion
TRUE: Output is not completion
Error code

Error BYTE 0: Success

128:Hollitcp master cycle not output|

CycleHealTime DWORD HolliTcp master cycle heal time

CycleMinTime DWORD HolliTcp master cycle min time

CycleMaxTime DWORD HolliTcpmaster cycle max time

3.3.6.6.3 Application Example of Instructions

Variable Definition

No. Variable Name Address ‘Variable Description Variable Type Online Value Power Fail Safeguard | SOE Enable |
oot sysGetHTCP_CycleTime1 SYSGETHTCP_CYCLETIME FALSE |—
o002 VarBOOL1 BOOL TRUE FALSE ’_
o003 VarBOOL2 BOOL FALSE FALSE |—
ooo4 p1 BOOL TRUE FALSE ,_
o005 WAR1 BOOL FALSE FALSE |—
oooe VARZ BYTE 0 FALSE ,_
ooo7 WAR3 DWORD 15 FALSE |—
oooe VAR4 DWORD 1 FALSE ,_
ooos WARS DWORD 45 FALSE |—

Programing|Program
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Variable Definition

language
sysGetHTCP_CycleTime1
arBOOL1=TRUE sysGetHTCP_CycleTime VarBOOL2=FALSE
(R} EN ENO } }
I&;%C:Z:n p1=TRUE MY Q | {VART=FALSE
(LD) Errar —VAR2=0
CycleHealTime —VAR3=15
CycleMinTime —VAR4=1
CycleMaxTime —VARS=45
sysGetHTCP_CycleTimel(
IN:=p1,
Q=>VAR1,
ts(:)r(;“(:tslflt)e d Error=>VAR?2,
CycleHealTime=>VAR3,
CycleMinTime=>VAR4,
CycleMaxTime=>VARb);
sysGetHTCP_CycleTime1
sysGetHTCP_CycleTime .
| VarBOOL1 pEN ENO p VarBOOLZ
Continuous ‘ p1 pIN Q N
Function
Chart Erron »
(CFC) CycleHealTime p
CycleMinTime b
CycleMaxTime b

3.3.7 Redundancy Instruction

3.3.7.1 SysGetRedState (Get Redundant State of System)

3.3.7.1.1 Function

Get the redundancy state information of the master and slave frames.

sysGetRedState
=N Qr
—-{Frame Error —
MSState —
RSState —
ABState —

sysGetRedState Instruction

246




r&ﬂs}

3.3.7.1.2 Parameter Description

Input Parameter|Type [Parameter Description

IN BOOL(High level enable (FALSE, by default)
Identification about master and slave frames
Frame BOOL|FALSE: Master frame

TRUE: Slave frame

Output

e Type |Parameter Description

Q BOOL|[Output (FALSE, by default)

Error (0, by default)

128: Current CPU is redundancy abnormal state (corresponding to 0-6 and 11 in states of
master and slave frames)

129: Key switch sate of master CPU and slave CPU is inconsistent

130: The task running time exceeds the set task cycle in the dual computer system

131: Redundancy link is abnormal between the master and slave

Error BYTE

State of master and slave frames (0, by default)
0: Unknown state

1: InitialSlave stateframe

: Hardware Ready stateMaster frame
: Dual frames Ready state

: Standalone frame Ready state

: Failure state

. Error state

: Engineering redundancy

: Engineering verification

: Slave frame

10: Master frame

11: Unqualified master frame

MSState BYTE

OCO~NOOOPRAWN

Standalone and dual frames state (0, by default)
0: Unknown state

1: Standalone frame

2: Dual frames

RSState BYTE

AB frames state (0, by default)
0: Unknown state

1: Aframe

2: B frame

ABState BYTE

3.3.7.1.3 Application Example of Instructions
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Variable Definition

Ho. ‘Variable Name Address ‘ariable Description ‘ariable Type Online Valus Power Fail Safegu
0001 |in_var BOOL TRUE FALSE
Q002 Frame_var BOOL FALSE FALSE
0003 Q_var BOOL TRUE FALSE
0004 Err_var BYTE 0 FALSE
0005 WMSState wvar BYTE 10 FALSE
0006 REState_wvar BYTE 2 FALSE
0007 | ABState_var BYTE 1 FALSE
0008 | RedState SYSGETREDSTATE FALSE

Programing
language Program
FedState
sysGetRedState
EM EMO
Ladder | [N N g 0 2=TRUE
?ﬁgram Frame_var=FALSE |—Frame Error —{ Err_var=0
M35tate — MSState_var=10 |
RSState — RSState_var=2 |
ABState | ABState_var=1 |
0007 |RedState( f_F_tt_ag_S_tglje _______________
DO0ZE|IM:=In_var, In_var=
D003 |Frame:=Frame_var, Frame_var =
0004 0==0_var , CQ_wvar=
0005 |Error==Err_var, Err_var=10
S“UCtSUTfed DODB|MSState==MSState_var, MSState_var = 10
text (ST) | Igpng|RSState==RSState_var, RSState_var =2
D00&|~B5tate==ABState_var); ABState_var=1
00049
0010
N4
<] 2 | K1 | o
RedState
sysGetRedState
Continuous In_var=TRUE IV Q_var=TRUE
Elrl]nCtion Frame_var=FALSE |—>Frame Erro Err_var=0
art
(CFC) MSStatelm MSState_var=10 [@)
RSStatels RSState_var=2 | @
ABStateld ABState war=1 ’
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3.3.7.2 SysMasterSwitchToSlave (Master Switch to Slave)

3.3.7.2.1 Function

Switch the master frame to the slave frame.

sysMasterSwitchToSlave
EMN_R Qr
SwitchFlag Error -

sysMasterSwitchToSlave Instruction

3.3.7.2.2 Parameter Description

Input Parameter|Type |Parameter Description
Enable

EN_R BOOL|FALSE: Invalid (by default)
TRUE: Rising edge effective
FALSE: Not allowed to switch
TRUE: Allowed to switch

SwitchFlag BOOL|

Output Parameter|Type |Parameter Description

Q BOOL|[Output (FALSE, by default)
Error (0, by default)
0: Correct

Error BYTE [128: Standalone system

129: The master/slave synchronization is not completed
130: The key swtich of the slave frame is in the PRG state

3.3.7.2.3 Application Example of Instructions

Variable Definition

e | mEs | mmew | mEeE | i [ R (74P
0001  EM_war E0OL FALSE

002 Flag_var EOOL TERIE FALSE

0003 Q_war EDOL FALSE FALSE

0004 | Err_var EITE o FALSE

0005 | WazterSwitchToSlave SYSHASTERSKITCHTOSLAVE FALSE
Programing language Program

MasterSwitchToSlave
sysMasterSwitchToSlave

Ladder diagram (LD) EM ENO
[EN_var=TRUE =V} Q —{0_var=FALSE
Flag_var=TRLUE SwitchFlag Error —{ Err_var=0
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Variable Definition

"

D007 |MasterSwitchToSlave| ‘MasterSwitchToSlave |
DO0Z|EMN_R:=EM_var, EM_var =
0003 | SwitchFlag:=Flag_var, Flag_wvar=
Structured text (ST) DODF|C0==0_var, Q_var=
0005 |Error==Err_var); Err_var=10
| 0006
o JU | K

Continuous Function Chart

MasterSwitchToSlave

sysMasterswitchToSave

i
_var=FALSE P

(cF0) N va-TRUE SR :

SwitchFlag Erro Err_var=0
3.3.7.3 SysGetDPSlaveState (Get Diagnosis of DP Slave)
3.3.7.3.1 Function

Get the diagnosis information of the DP slave station.

3.3.7.3.2

sysGetDPSlaveState
—IN Q —
DPAddr Error —
—Slot ConfigState —
ComState |—
SlavelD —
DiagDatalen |—
DiagData |—

sysGetDPSlaveState Instruction

Parameter Description

Input Parameter|Type |Parameter Description
IN BOOL(High level enable (FALSE, by default)

Slave station address
(default value is 0, valid value from 2~125)

Slot BYTE |Slot that DP master card is located

DPAddr BYTE

Output
Parameter

Type Parameter Description

Q

BOOL Output (FALSE, by default)

Error

Error (0, by default)

0: Correct

BYTE 1:Slot number is error

2: Slave address configuration is error

128: There is no DP master card or slot number does not match

250




réﬁé‘ld

Output

Parameter e

Parameter Description

ConfigState BOOL

\Whether configuration identification for Slave station
TRUE: Configured
FALSE: not be Configured

State identification for Slave station communication

ComState BOOL TRUE: Normal
FALSE: Abnormal
SlavelD WORD Slave ID (0, by default)

Note: ID range for LK Slave station mosule is 0x0500 ~ OxXO5FF

DiagDataLen [BYTE

Diagnostic information length of Slave station

ARRAYI0...51] OF

DiagData BYTE

Diagnostic information, reference to diagnosis in each module of manual LK
Series Programmable Logic Controller System Manual
DiagData[50]: Fault status of slave station DP network
bit0: Fault status of DP1 network, 1 is fault, 0 is normal
bitl: Fault status of DP2 network, 1 is fault, 0 is normal

3.3.7.3.3 Application Example of Instructions

Variable Definition

Ho. [ “ariabde Name [ Address [ ‘Varabhe Dul:n:hm| Variabke Type | Cnline Value Power Fail Safeguart

poO1  In_var
0002 Agdr_var

oons Slot_var

0004 Q_war

QoS Err_var

Oo0E ConfigS_war

0ooT ComS_var

o008 D_war

000S Len_var

oo Diavg_war

o011 DFSlavestate

BYTE 12 FALSE
BYTE 2 FALSE
BOOL TRUE FALSE
BYTE 0 FALSE
BOOL TRUE FALSE
BOOL TRUE FALSE
WORD 1282 FALSE
BYTE 26 FALSE
ARARANTD.S1) OF BYTE FALSE
SYSGETDPSLAVESTATE FALSE

Programing language |Program

DPSlaveState
sysGetDP3laveState

EM EMNO

N IO r=TRUE |

_ Addr_var=12_ | DPAddr Error
Ladder diagram (LD) | T-gjot_var=2 Slot ConfigState |— [ RCRE LU

Comtate
SlavelD —ID_var=1282
DiagDatalen — Len_var=28
DiagData —Diag_var
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Variable Definition

noo1

nooz2

0003

0004

0005

0006

Structured text (ST) 0007

noos

0009

0010

001

o2

ny47
kil

DPSlaveState|
IM:=In_var,
DPAddr=Addr_var,
Slol:=Slot_var,
Q==01_var,
Error==Err_var,
ConfigState==Config3_var,
ComState==Com&_var,
SlavelD==ID_var,
DiagDatalen==Len_var,
DiagData==Diag_wvar);

nvar=ipE T
Addr_var=12

Slot_war=2

Q_var = |i=

Err_var=0
CnnﬂgS_warﬁ
ComS_var=

ID_wvar=11282

Len_var=28

Diag_wvar

I | [

In_var-TRUE RN

Addr_var=12

DPSlavestate

DFAddr

Continuous Function

Slot_war=2

w w

Slot

Chart (CFC)

sysGetDPSlave State

DiagDatalenj=

ID_wvar=1282

Len_var=28
Diag_wvar

SlavelDiiz=

DiagCrata

w

Program description:

Example for getting the diagnosis information of LK411 module whose slave address is 12.

Double-click the array variable Diag_var to view the diagnosis information, as shown in figure.
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No. Wariabkle Mame Address Variable Description ariable Type Online Value Power Fail Safeguard
0001 Diag_var(0] BYTE 2 FALSE
0002  |Diag_var[1] BYTE 0 FALSE
0003 | Diag_var(Z] BYTE 66 FALSE
0004 | Diag_var(3] BYTE 1 FALSE
0005 | Diag_var[4] BYTE 128 FALSE
0008 | Diag_var[S] BYTE 64 FALSE
0007 | Diag_var[s] BYTE 160 FALSE
0008 | Diag_var[7] BYTE 128 FALSE
0009 | Diag_var[g] BYTE 65 FALSE
0010 | Diag_var(9] BYTE 160 FALSE
0011 Diag_var[10] BYTE 128 FALSE
0012 | Diag_var[11] BYTE 66 FALSE
0013  |Diag_var[12] BYTE 160 FALSE
0014 | Diag_var[13] BYTE 128 FALSE
0015 | Diag_var[14] BYTE 67 FALSE
0016 | Diag_var[15] BYTE 160 FALSE

View the Diagnosis information
3.3.7.4 sysGetDPSlaveStateExt (Get Diagnhosis of DP Slave)
3.3.7.4.1 Function

Get the diagnosis information of DP slave station, which is suitable for the case of large diagnosis data
bytes. When data length of diagnosis information exceeds 52 Bytes, it is recommended to use this
function block.

sysGetDPSlaveStateExt
—{IM o -
DPAddr Error —
—Slot ConfigState —
ComState —
SlavelD —
Diaghlet —
DiagDatalen —
DiagData —

sysGetDPSlaveStateExt Instruction
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3.3.7.4.2 Parameter Description

Input Parameter|Type [Parameter Description
IN BOOL(High level enable (FALSE, by default)
Slave station address

DPAddr BYTE (default value is 0, valid value from 2~125)
Slot BYTE (Slot that DP master card is located
Output Parameter(Type Parameter Description
Q BOOL Output (FALSE, by default)
Error (0, by default)
0: Correct
Error BYTE 1:Slot number is error

2: Slave address configuration is error
128: There is no DP master card or slot number does not match

Whether configuration identification for Slave station
ConfigState BOOL TRUE: Configured
FALSE: not be Configured

State identification for Slave station communication
ComState BOOL TRUE: Normal
FALSE: Abnormal

Slave ID (0, by default)

SlavelD WORD Note: ID range for LK Slave station mosule is 0x0500 ~ OxO5FF
Fault status of slave station DP network

DiagNet BYTE bit0: Fault status of DP network
bitl: Fault status of DP network

DiagDatalen BYTE Diagnostic information length of slave station

DiagData ARRAY]I0...237] OF BYTE|Slave diagnostic information, reference to diagnosis in each module

3.3.7.4.3 Application Example of Instructions

Please see sysGetDPSlaveState (Get Diagnosis of DP Slave).

3.3.7.5 SysGetCPUDiagInfo (Get Diagnosis of CPU)

3.3.7.5.1 Function

Get the diagnosis information of the master control module.

sysGetCPLUDIagInfo
—{EM EMO |
—{IM Qo
—Frame DivBy0
ETH1Err |-
ETHZE |-
InterComErr

sysGetCPUDiaglInfo Instruction
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3.3.7.5.2 Parameter Description

Input Parameter|[Type |[Parameter Description
IN BOOL(High level enable (FALSE, by default)
Frame BOOL(Select frame to be get, FALSE is current frame (master), TRUE is opposite frame (slave)
g;:s;teter Type |Parameter Description
Q BOOL|Output (FALSE, by default)
FALSE as default value. When it attempts to divide by zero, DivByO is set to TRUE. It is
DivBy0 BOOL|[necessary to check the logic of the project to ensure no dividing by zero operation, the value will

turn to FALSE after downloading the project.

Fault information of first Ethernet, this value is TRUE when the network cable is disconnected
(FALSE, by default)

Fault information of second Ethernet, this value is TRUE when the network cable is
disconnected (FALSE, by default)

Fault information of internal communication link, the corresponding bit is 1 when the different
channels fails (0, by default)

bit0 = 1 : Internal communication link in slot 2 failure

bitl = 1 : Internal communication link in slot 3 failure

bit2 = 1 : Internal communication link in slot 4 failure (6 slot backboard r reserved)

bit3 = 1 : Internal communication link in slot 5 failure (6 slot backboard r reserved)

bit4 = 1 :Slot mismatch

bit5~bit7 : reserved

ETH1Ermr BOOL

ETH2Err BOOL

InterComErr [BYTE

3.3.7.5.3 Application Example of Instructions

VVariable Definition
Ho. ‘Variable Name l Address I ‘ariable Description ariable Type [ Online Value Power Fai Safeguard

o001 e s00L FaLse

0002  |Frame_var BOOL FALSE FALSE

0003 | C_var BOOL TRUE FALSE

0004 | Div_var BOOL FALSE FALSE

0005  |ETHIE_var BOOL TRUE FALSE

0008 | ETH2E_var BOOL FALSE FALSE

0007 | ComE_var BYTE 0 FALSE

0008 | CPUDiaginfo SYSGETCRUDIAGHFD FALSE
e

Programing language Program

CPUDiagInfo
sysGetCPLUDIaginfo
EM EMNO
acder diagram (LO) in_var=TRUE_BRIY I O Var=TRUE _
9 |Frame_uar=FﬂxLSE |—Frame DivBy0 Div_wvar=FALSE
ETHA1ErT ETHAE_var=TRUE
ETH2Err —ETH2E_var=FALSE
InterComErr — ComE_var=0 |
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Variable Definition

QOO | CRUDiaginfol 'CPUDiaginfo .
OOOE(IM:=In_var , In_var=
0003 |Frame:=Frame_valr, Frame_var=
D00F|C==01_var, Q1 _var=
0005|DivBy0==Div_var, Div_var=|g
Structured text (ST) B00B|ETH1EN=-ETH1E_var , ETH1E_var =
0007 ([ETHZEMm==ETHZE_var , ETHZE_var =g
0008|InterComErnr==ComE_var); ComE_wvar=10
0004
< JU | I i3

CPUDiaglnfo
sysGetCPLUDIaginfao

nvar-TRUE SEE
Continuous Function Chart | pr=rrasmr— oy
(CFC) L Frame

Program description:

Example for getting the diagnosis information of CPU module in master frame, this moment, the first
Ethernet is broken.

3.3.7.6 SysGetComModuleDiaginfo (Get Diagnosis of
Communication Module)
3.3.7.6.1 Function

Get the diagnosis information of the communication module.

Note: This function block can get the diagnosis information of controller, LK249 and LK240 module. You
can double click the LK246/LK241 module tree node to view diagnostic information in the [Diagnostic
Information] tab. The [diagnostic information] tab is displayed after the project is compiled.

sysGetComboduleDiaginfo
—HEM EMO
I (WS
—Slot Error |
—Frame Active |
ModulelD -
Frotocol -
InterComErr
ExtDiag +

sysGetComModuleDiagInfo Instruction
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3.3.7.6.2

Parameter Description

Input
Parameter

Type

Parameter Description

IN

BOOL|High level enable (FALSE, by default)

Slot

Slot number (2, by default, valid value from 2-5)

The slot number of the master control module is fixed to 1.

BYTE [The slot number of other modules is ascended to the right according to the location related to
the master control module.

Input the slot number of the version information module to be obtained during the use.

Frame

BOOL|Select frame to be get, FALSE is current frame (master), TRUE is opposite frame (slave)

Output
Parameter

Type

Parameter Description

Q

BOOL

Output (FALSE, by default)

Error

BYTE

Error (0, by default)

0: Correct

1: Slot configuration is error, the actual configuration address does not match
the installation slot

128: There is no module on the slot of local frame

129: There is no module on the slot of opposite frame

130 The slot module does not support this function

Active

BOOL

Working state of communication module (0, by default)
FALSE: Offline
TRUE: Online

ModulelD

BYTE

Module ID number

1 LK220, LK222, LK224 (reserved)
1 LK240

1 LK249

1 LK247

1 LK248

1 LK245

Protocol

BYTE

ommunication protocol ID number
: Internal redundancy protocol

: DP protocol

: CANOpen protocol

: EtherCAT protocol

: PowerLink protocol

: ModbusRTU protocol

: Free port protocol

: ModbusTCP protocol

o~NoOOUODWNRERPO|IOOORWNE

InterComErr

BOOL

Fault information of internal communication link, this value is TRUE when the
fault occurs (0, by default).

ExtDiag

ARRAY[0...31] OF
BYTE

Extended diagnosis information

LK240:

The first byte represents the first optical fiber is broken (the corresponding
value is 1).

The second byte represents the second optical fiber is broken (the
corresponding value is 1).

The third byte represents the A/B switch conflict occurs (the corresponding
value is 1).

The fourth byte represents clear the flag of watchdog reset result (the
corresponding value is 1).

Other bytes are reserved currently.

The fifth byte is reserved.

The sixth byte represents the bit error rate of the first optical fiber ( 0~100).

The seventh byte represents the bit error rate of the second optical fiber
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Output

Parameter EEs

Parameter Description

(0~100).
Other bytes are reserved currently.

LK249:

The first byte represents the first 485 is broken (the corresponding value is 1).
The second byte represents the second 485 is broken (the corresponding
value is 1).

The third byte are reserved currently.

The fourth byte represents clear the flag for watchdog reset result (the
corresponding value is 1).

Other bytes are reserved currently.

LK245:

The first byte represents the first Ethernet is broken (the corresponding value
is 1).

The second byte represents the second Ethernet is broken (the corresponding
value is 1).

Other bytes are reserved currently.

3.3.7.6.3 Application Example of Instructions

Variable Definition

Ho Variable Name [ Address l Varmble Description [ ‘Variabie Type Onine Volue | Power Fai Safeguard
0001 In_var BOOL TRUE FALSE
0002 Slot_var BYTE 2 FALSE
0003 Frame_var BOOL FALSE FALSE
0004 Q_var BOOL TRUE FALSE
000s Err_var BYTE ] FALSE
D00E Active_war BOOL TRUE FALSE
0007  [ID_var BYTE 3 FALSE
bo0a Protocal_wvar BYTE 2 FALSE
0005 ComE_var BOOL FALSE FALSE
0010 | Diag_var ARRAY[0._31) OF BYTE FALSE
[ 44 ModuleDiaginio SYSGETCOMMODULEDIAGINFO FALSE

;wg&:géng Program

MaoduleDiaginfo
sysGetComMaoduleDiaginfo

EM EMO

verTroe. WY o e
Ladder diagram Slot_var=2 }—Slot Error

(LD) |Frame_var=FALSE |—Frame LYs (VR Active_var=TRUE

MaodulelDr —ID_var=3
Protocol —Protocal_var=2

InterComErr —ComE_var=FALSE |
ExtDiag |—{Diag_var]
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Variable Definition

0009 [ModuleDiaglinfof

' ModuleDiaginfo

DODZ|IN:=In_var, n_var=E
0003|5lo1:=Slot_var, Slot_var=2
DO04|Frame:=Frame_var Frame_ﬁw
0005|C0==01_var, Q_var=
D00&|Error==Err_var, Er_var=10
Structured text D007 |Active==Active_var, Active_var = QIEE
(ST DODB|ModulelD==1D_var, ID_var=3
0008|FProtocol==Protocal_var, Protocal_var=2
0090|InterComEmnr==ComE_var, ComE_var = |[galess
0077 |ExtDiag==Diag_var}; Diag_wvar
0012
0013
ki 3| KT 2
MaoduleDiaginfo
sysGetComModuleDiaginfo
In_var=TRUE Bl
| | Slotvar=2 |—{siot
Continuous
Function Chart | Frame_var=FALSE MFrame

(CFC)

MaodulelDiE
Protocol@
InterComErnE

Protocal_var=2 P

ComE_var=FALSE p

ExtDiag

w

Diag_war F

Program description:

Example for getting the diagnosis information of LK249 module in master frame.

Double-click the array variable Diag_var to view the diagnosis information, as shown in Figure. The online
value of first byte is 1 ,and it indicates the first DP link is default.
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Comdiagl Diag var

No. Variable Mame Address Variable Description Variable Type Online Value Power Fail Safeguard
0001 Diag_var(0] BYTE 1 FALSE
nooz Diag_var(1] BYTE 0 FALSE
0003 Diag_var(2] BYTE 0 FALSE
0004 Diag_var(3] BYTE 0 FALSE
00as Diag_var[4] BYTE 0 FALSE
0008 Diag_var(5] BYTE 0 FALSE
ooo7 Diag_var[g] BYTE 0 FALSE
noos Diag_var[7] BYTE 0 FALSE
00os Diag_var[g] BYTE 0 FALSE
0010 | Diag_var{9] BYTE 0 FALSE
0011 Diag_var(10] BYTE 0 FALSE
02 Diag_war{11] BYTE 0 FALSE
0013 Diag_var(12] BYTE 0 FALSE
S Diag_war(13] BYTE 0 FALSE
015 Diag_war(14] BYTE 0 FALSE
0016 Diag_var(15] BYTE 0 FALSE

View the Diagnosis Information

3.3.8 Memory Operation Instruction

3.3.8.1 DataMemCopy(Copy Data from Source Address to

Destination Address)

3.3.8.1.1 Function

In bytes, copy data from source address to destination address. the data from any area can be selected as
a source data, and S area data cannot be seleted as a destination data.

When using the instruction, the memory address of the source data and the destination data should be
obtained first. When a condition is satisfied, copy a length of data from the source memory address to the
destination memory address.

Note that the data length must be less than or equal to the size of the source data and destination data
indicated by the pointer.
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DataMemCopy
—pDst DataMemCopy —
—p3rc
—{Length

DataMemCopy Function

3.3.8.1.2 Parameter Description

Input Parameter|Data Type Function Description |Parameter Description |Default Value
pDst POINTER TO BYTE|Source data address Valid address of data areal0
pSrc POINTER TO BYTE|Destination data address|Valid address of data areal0
Length DWORD Data length Unitis 1 byte 0

Output Parameter|Data Type|Function Description|Parameter Description

0: execution succeeded
DataMemCopy BYTE Error message 1: source data address is error
2: destination data address is error

3.3.8.1.3 Application Example of Instructions

Copy the four bytes data from the array varS to the array varD.

Set the pointer variables var_psd and var_pdd to obtain the memory addresses of source data and
destination data respectively. Set the data length to 4 bytes. The configuration example is shown in the
figure.
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Main{PRG).Id

No. Variable Hame Address ‘ariable Description ariable Type Initial Walue Powver Fail Safeguard;I
noos \ar_err BYTE Tlo FALSE
000G vars Source data ARRAYT0D..4] OF BYTE LI FALSE
o012 var_psd Address of source data POINTER TO BYTE hdl FALSE
0013 varD Destination data ARRAYT0..5) OF BYTE LI FALSE
o0zo var_pdd Address of destination data = POINTER TO WORD Zlo FALSE
o021 v_datameM Return value BYTE Zlo FALSE -
4| | B
0002

[
ADR
EN EMNO

varD I—IN ouT —|var_pdd

0003
ADR DataMemCopy V_out
EN ENO EN ENO ()
vars N OUT —var_psd] [var_pdd}—{pDst DataMemCopy
var_psdI—pSrc
4 I—Length

=
1| | »

DataMemCopy Configuration

Run the program. The array elements varS [0] ~ varS [3] are copied to the array elements varD [0] ~ varD
[3], as shown in the following figure.

Main(PRG).Id
No. ariable Name Address ‘ariable Description Variable Type Online Walue Powver Fail Safeguardil
0008 E  wvars Source data ARRAYT0D..4] OF BYTE FALSE
ooor i'- var3[0] BYTE 1 FALSE
ooos i-- vars[1] BYTE pid FALSE
ooos i-- vars[2] BYTE 3 FALSE
oo wars[3] BYTE 4 FALSE
oon - vars[4] BYTE 1 FALSE
0012 var_psd Address of source data POINTER TO BYTE 209500514 FALSE
03 E  wvarD Destination data ARRAY]0..5] OF BYTE FALSE
o004 i-- varD{0] BYTE 1 FALSE
oS i-- varD{1] BYTE pid FALSE
o6 i-- varD{2] BYTE 3 FALSE —
o7 - warl{3] BYTE 4 FALSE
ome i'- varD{4] BYTE 0 FALSE
T -
1| ' | _’l_l

Runing Result
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3.3.8.2 DataMemSet(Set Data to Destination Address)

3.3.8.2.1 Function

Write a data value to the specified address.S area data cannot be seleted as a destination data.

Note that the data length must be less than or equal to the size of the destination data indicated by the
pointer.

DataMem=et
—{pDst DataMemset —
—{alue
—Length

DataMemSet Function

3.3.8.2.2 Parameter Description

Input Parameter|Data Type Function Description |Parameter Description [Default Value
pDst POINTER TO BYTE|Destination data address|Valid address of data areal0
Value BYTE Data value Set data value 0
Length DWORD Data length Unitis 1 byte 0

Output Parameter|Data Type|Function Description|Parameter Description

0: execution succeeded
1: destination data address is error|

DataMemSet BYTE Error message

3.3.8.2.3 Application Example of Instructions

Before copying the memory data, please reset the destination address data to the set value of 6.

Set the pointer variables var_psd and var_pdd to obtain the memory addresses of source data and
destination data respectively.

The ENO of the DataMemCopy instruction is reversed as the enable signal of the DataMemSet instruction.

Before the memory copying, first reset the destination data to the set value.

When the enable signal of DataMemCopy is TRUE, the instruction is executed, and the source data is
copied to the destination address
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No. ariable Name | Address | ariable Description Variable Type Online Value Power Fail Safeguard ;I
0008 F vars Source data ARRAYTD. 4] OF BYTE FALSE
0012 var_psd Address of source data POINTER TO BYTE 209600514 FALSE
0013 E  wvarD Destination data ARRAY]0..5] OF BYTE FALSE
Hi e wvar_pdd Address of destination data POINTER TO WORD 209600519 FALSE
0021 wv_datameM “eturn value BYTE 0 FALSE
0022 \_datameS BYTE 0 FALSE
0023 V_out Enable signal of DataMemSet BOOL TRUE FALSE
0024 var_en Enable signal of DataMemCopy BOOL TRUE FALSE -
1| | B
nooz ;I
ADR
EM ENO
varD —IN OUT (—{var_pdd=209600519 |
0003
ADR
EM EMNO
vars N OUT (—{var_psd=209600514 |
0004
DataMemSet
EM EMNO
[var_pdd=209600519 }—pDst DataMemSet _datameS=0
5 qvalue
4 |— Length
0005
ar en=TRUE DataMemCopy
e n N .
var_pdd=209600519 |pDst DataMemCaopy v_datameM=0
var_psd=209600514 }—pSrc
[ 4 HLength

1

DataMemSet Configuration
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No. ‘ariable Name Address ‘ariable Description ‘ariable Type Online Value Power Fail Safeguard ﬂ
0008 = vars Source data ARRAYTO..4] OF BYTE FALSE
ooo7 .' - vars[o] BYTE 1 FALSE
ooos r wvars[1] BYTE 2 FALSE
0008 .' - vars[2] BYTE 3 FALSE
o010 'r - wvarS[3] BYTE 4 FALSE
0011 t- vars[4] BYTE 1 FALSE
0012 war_psd Address of source data POINTER TO BYTE 2059600514 FALSE
0013 E Destination data ARRAYTD..5] OF BYTE FALSE
o014 'r - wvarD[0] BYTE 6 FALSE |-
0015 r wvarD[1] BYTE ] FALSE
0016 .' varD[2] BYTE 6 FALSE
o017 r - wvarD[3] BYTE 6 FALSE
nnig - warfirdl RYTF 1] F4l SF hat
11 | B
[ L1 | ﬂ
0004

'V out=FALSE DataMemSet J
I EM EMND
[var_pdd=209600519 |—pDst DataMemSet _datameS=0
6 I—‘u"alue
4 I— Length
0005
var_en=FALSE DatallemCopy V_out=FALSE
EM ENO ( )
var_pdd=2086005198 |—stt DataMemCopy v_datameM=0

var_psd=209600514 |—{pSrc

[ 4

—Length

lrpnel T

4

Write Value to Destination Address
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Mo. Variable Name Address Variable Description ariable Type Online Value Power Fail Safeguard ;I
ooos E  wvars Source data ARRAYT0..4] OF BYTE FALSE
0007 v vars[0] BYTE 1 FALSE
0008 - vars[1] BYTE 2 FALSE
oo r - vars[2] BYTE 5 FALSE
0010 - vars[3] BYTE 4 FALSE
0011 - vars[4] BYTE 1 FALSE
0012 war_psad Addrezs of source data POINTER TO BYTE 205800514 FALSE
0013 E Destination data ARRAYT0..5] OF BYTE FALSE
0014 v varD[0] BYTE 7 FALSE (-
0015 r varD[1] BYTE 2 FALSE
ooe r - wvarD[2] BYTE 5 FALSE
0017 - varD[3] BYTE 4 FALSE
oA r- warfii4l AYTF 0 FAI SF bl
iri | E
[ [l | LI
0004

DataMemSet _I
I EM ENO
[var_pdd=209600519 }—pDst DataMemSet V_datameS=0
6 |—{value
4 |Length
0005
ar en=TRUE DataMemCopy
EM ENO
var_pdd=209600519 I—stt DataMemCopy v_datameM=0
var_psd=209600514 —pSrc
[ 4 JLenagth

Tapnal T 1 h
4 | 3

Copy Data to Destination Address

3.3.9 Interrupt Setting Functions

3.3.9.1

3.39.11

Module Support

SET_INTERRUPT _Dl(Interruption Setting)

14 points (LE5104, LE5105) support CH1,CH2. 24 points (LE5106, LE5106M, LE5107) and 40 points
(LE5108, LE5109, LE5118) support total 6 channels.
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3.3.9.1.2

Function

Set quick external interruption parameter instruction which can set external interruption for one or multiple
channels, but it is only available for 6 channels; default is 0, that is external interruption forbidden.

SET_INTERRUPT_DI
—EMN_R Q
—CH1 Error |—
—CHZ
—CH3
—CH4
—CH5
—CHE
SET_INTERRUPT_DI Function Bock
3.3.9.1.3 Description of Parameter
::rrput et Description of Function |Description of Parameter Value
arameter [Data
EN_R BOOL [Enable 0—1 Rising edge enable
. . hannel 1: 0 interruption forbidden; 1 risin tri r
CH1 BYTE Set external m_terruption i(rjitrjrrur?tion;o 2 fa?linlgpeggecir%gcej?ea intesrrugpt?gr?;e 3 fgl(i:]i(reigegdge and
parameter of first channel rising edge triggered interruption
Set external interruption Channel 2: 0 interruption forbidden; 1 rising edge triggered
CH2 BYTE [|parameter of second interruption; 2 falling edge triggered interruption; 3 falling edge and
channel rising edge triggered interruption
Set external interruption _ChanneI_S: 0 interruption for_bidden; 1 rising edge triggered
CH3 BYTE - interruption; 2 falling edge triggered interruption; 3 falling edge and
parameter of third channel | . . - ; A
rising edge triggered interruption
Set external interruption .Channel.4: 0 interruption forpidden; 1 rising edge triggered
CH4 BYTE interruption; 2 falling edge triggered interruption; 3 falling edge and
parameter of fourth channel rising edge triggered interruption
chs  |pvre [Setexemalinemupion e tnagered intertiption: 3 faling ecige and
parameter of fifth channel | . . - ; :
rising edge triggered interruption
Set external interruption _Channel_6: 0 interruption for_bidden; 1 rising edge triggered
CH6 BYTE . interruption; 2 falling edge triggered interruption; 3 falling edge and
parameter of sixth channel | . . - ; :
rising edge triggered interruption
Output Type of Description of Value
Parameter Data Function
L : rameter failur
Q BOOL Mark of finishing (1): 2:% S:r:mgtgr s?rcucsssfully
0: No error information
1: Configuration parameter is error
Error BYTE Error information  [2: Call many function blocks
8: Resources are occupied (for example: DI channels have been
configured as pulse catch or high speed count)
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0]

e Set external interruption function end CH1 in first channel: parameter value range is 0~3; when setting
CHZ1=0, function block forbids external interruption; when setting CH1=1, after enabling function block,
input pulse has the change of rising edge, then an external interruption is triggered; when setting CH1=2,
after enabling function block, input pulse has the change of falling edge, then an external interruption is
triggered; when setting CH1=3, after enabling function block, input pulse has the change of rising edge or
falling edge, then an external interruption is triggered. Other channels settings and so on.

e 14 points, the quick external interruption channel is arranged in 10.0~10.1; 24 points, the quick external
interruption channel is arranged in 10.0~10.5; 40 points, the front four channels of quick external
interruption channel is arranged in 10.0~10.3, and last two channels are arranged inl1.4~1.5.

3.3.9.1.4 Application Example of Instructions

Variable Definition

MNo. ‘ariable Name | Address ‘ ariable Description ariable Type ‘ Initial Value Power Fail Safeguard
0o SET_INTERRUPT_Dlinst SET_INTERRUPT_DI LI FALSE j
nooz Varbyte1 BYTE LI 0 FALSE ﬂ
0003 Varbyte2 BYTE LI 0 FALSE j
ooo4 Varbyte3 BYTE LI 0 FALSE j
0005 Varbyted BYTE LI 0 FALSE j
ooos Varbytes BYTE LI 0 FALSE j
ooo7 Varbyteb BYTE LI 0 FALSE j
noos WarErr BYTE LI 0 FALSE ﬂ
ooos VarBOOL1 BOOL LI FALSE j FALSE j
0a10 WVarBooL2 BOOL LI FALSE ﬂ FALSE ﬂ
dl ]

Programing language Program

SET_INTERRUPT Dlinst
VarBooL1 SET_INTERRUPT_DI VarBooL2

—] | EN_R Q | |
VarbyteT}—|CHT Error

Ladder diagram (LD) Varbyte2 | {CH2

Varbyte 3}—CH3

‘-Iarby'teeil—CHet

Varbytes|—|CHS

[Varbyted —{CHB

SET_INTERRUPT_DlInst(
EN_R:=VarBOOL1,
CH1:=Varbytel,
CH2:=Varbyte2,
CH3:=Varbyte3,
CH4:=Varbyte4
CH5:=Varbyte5,
CHG6:=Varbyte6,

Structured text (ST)
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Variable Definition

Q=>VarBOOL2,
Error=> VarErr);

SET_INTERRUPT_Dlinst

SET_INTERRUPT_DI .
| VarBooL1 MEMN_R N M WarBOOLZ

Warbyte MCH Erran M Varerr
Continuous function diagram VarbyteZ2 McH2
(CFC)

Warbyte3 MCH3

Varbyted MCH4

Varbytes MCHS

Varbytefd MCHE

Program Description:

When EN_R is set and held, Q is equal to TRUE, and the corresponding input channel triggers the
corresponding fast external interrupt when each time it reaches a rising edge.

When EN_R is reset, the corresponding input channel stops receiving the interrupt pulse and Q is equal to
FALSE.

3.3.9.2 HD_TIMERO (Interruption Timer BlocksO0)

3.3.9.2.1 Module Supporting

14 points (LE5104, LE5105) support front four interruption timers. 24 points (LE5106, LE5106M, LE5107)
and 40 points (LE5108, LE5109, LE5118, LE5119) support total 6 channels.

3.3.9.2.2 Function

HD_TIMERD
—EMN_R Q —
—Period CV —
—INT_EN Errar —

HD_TIMERO Function Block

3.3.9.2.3 Description of Parameter

Input Parameter|Type of DatalDescription of Function|Description of Parameter Value
0: Invalid

EN_R BOOL Enable 1: Rising edge enable

Period DWORD Set time (us) 500 us~800,000 us can be set
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Input Parameter|Type of Data

Description of Function

Description of Parameter Value

INT_EN

BOOL

Interruption enable

0: When set time is up, there is no interruption
1: When set time is up, there is interruption

Output Parameter

Type of Data|Description of Function

Description of Parameter Value

Q BOOL \Whether finishing set or not% Eiﬂizﬁttslggting and preserving
CcVv DWORD Passed time (us) 0~800,000 us

=0: No error information
Error BYTE Error information =1. Parameter setting is error

=2: Hardware timer has no any operation
=3: Call multiple same function blocks

(i)There are 6 hardware timers, name is HD_TIMERO~5, each hardware timer corresponding to 1 channel

timer interruption.

3.3.9.2.4 Application Example of Instructions

HD_TIMER1~HD_TIMERS are similar to HD_TIMERO.

Variable Definition

No. Variable Name Address Variable Description Variable Type Initial Value Power Fail Safeguard
0o HD_TIMERO1Inst HD_TIMERO hd FALSE hd
ooz WarBOOL1 BOOL LI FALSE LI FALSE LI
0003 WarCy DVVORD LI 0 FALSE ll
0004 “arkrr BYTE LI 0 FALSE ll
0o0s artl BoOL LI FALSE LI FALSE j

30000

s

Period CV — VarCv
Error ] VarErr |

INT_EN

Programing language Program
HDO_TIMERO1Inst
VarBoOL1 HD_TIMERD VarQ
Ladder diagram (LD) —l I EN_R ol {

LY

Structured text (ST)

HD_TIMEROInst(
EN_R:=VarBOOL1,
Period:=30000,
INT_EN:=1,
Q=>VarQ,
CV=>VarCV,
Error=> VarErr);
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Variable Definition

HO_TIMEROAInst

HD_TIMERD |
Continuous function IW HEN_R ol ;E’
diagram (CFC) 30000 Period cv——varcv @
1 HIMT_EM Error ;‘-.-’arErr'

Program Description:

EN_R is set and held (rising edge), Q is equal to 1, since INT_EN is equal to 1, then the HD_TIMERO
interrupt event is triggered every 30000us, and the HD_TIMERO interrupt event is called by the system
event in AutoThink. CV displays the current elapsed time value, the unit is us.

When EN is reset, the HD_TIMERQO interrupt event is stopped and Q is equal to 0.

3.3.9.3 HD_TIMER1(Interruption Timer Blocks1)

3.3.9.3.1 Module Supporting

14 points (LE5104, LE5105) support front four interruption timers. 24 points (LE5106, LE5106M, LE5107)
and 40 points (LE5108, LE5109, LE5118, LE5119) support total 6 channels.

3.3.9.3.2 Function
HD_TIMER1
—EN_R oy -
—Period CV —
—IMNT_EM Error (—
HD_TIMER1 Function Bock
3.3.9.3.3 Description of Parameter

Input Parameter|Type of DatalDescription of Function|Description of Parameter Value
0: Invalid

EN_R BOOL Enable 1: Rising edge enable
Period DWORD Set time (us) 500 us~800,000 us can be set
INT_EN BOOL Interruption enable 0: When set time is up, there is no interruption

1: When set time is up, there is interruption

Output Parameter|Type of DatalDescription of Function [Description of Parameter Value

L 0: No setting
Q BOOL Whether finishing set or ot " Finish setting and preserving
CcVv DWORD Passed time (us) 0~800,000 us
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Output Parameter|Type of DatalDescription of Function [Description of Parameter Value

=0: No error information

=1: Parameter setting is error

=2: Hardware timer has no any operation
=3: Call multiple same function blocks

Error BYTE Error information

(i)There are 6 hardware timers, name is HD_TIMERO~5, each hardware timer corresponding to 1 channel
timer interruption.

3.3.9.4 HD_TIMER2 (Interruption Timer Blocks?2)

3.3.9.4.1 Module Supporting

14 points (LE5104, LE5105) support front four interruption timers. 24 points (LE5106, LE5106M, LE5107)
and 40 points (LE5108, LE5109, LE5118, LE5119) support total 6 channels.

3.3.9.4.2 Function

HD_TIMERZ
—EN_R o
—Period CY —
—INT_EMN Error —

HD_TIMER2 Function Block

3.3.9.4.3 Description of Parameter

Input Parameter|Type of Data|Description of Function|Description of Parameter Value
0: Invalid
EN_R BOOL Enable 1: Rising edge enable
Period DWORD Set time (us) 500 us~800,000 us can be set
INT_EN BOOL Interruption enable O When set time Is up, there IS no Interruption
- 1: When set time is up, there is interruption

Output Parameter|Type of DatalDescription of Function [Description of Parameter Value

N 0: No setting
Q BOOL \Whether finishing set or notl: Finish setting and preserving
CcVv DWORD Passed time (us) 0~800,000 us

=0: No error information

=1: Parameter setting is error

=2: Hardware timer has no any operation
=3: Call multiple same function blocks

Error BYTE Error information
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(i)There are 6 hardware timers, name is HD_TIMERO~5, each hardware timer corresponding to 1 channel

timer interruption.

3.3.9.5 HD_TIMERS3 (Interruption Timer Blocks3)

3.3.9.5.1 Module Supporting

14 points (LE5104, LE5105) support front four interruption timers. 24 points (LE5106, LE5106M, LE5107)
and 40 points (LE5108, LE5109, LE5118, LE5119) support total 6 channels.

3.3.9.5.2 Function

HO_TIMER.3
—EN_R Q
—Period CV —
—IMT_EMN Error —

HD_TIMER3 Function Block

3.3.9.5.3 Description of Parameter

Input Parameter|Type of DatalDescription of Function|Description of Parameter Value
0: Invalid
EN_R BOOL Enable 1: Rising edge enable
Period DWORD Set time (us) 500 us~800,000 us can be set
. 0: When set time is up, there is no interruption
INT_EN BOOL Interruption enable 1: When set time is up, there is interruption

Output Parameter|Type of DatalDescription of Function [Description of Parameter Value

N 0: No setting
Q BOOL \Whether finishing set or notl: Finish setting and preserving
CcVv DWORD Passed time (us) 0~800,000 us

=0: No error information

=1: Parameter setting is error

=2: Hardware timer has no any operation
=3: Call multiple same function blocks

Error BYTE Error information

(i)There are 6 hardware timers, name is HD_TIMERO~5, each hardware timer corresponding to 1 channel
timer interruption.
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3.3.9.6 HD_TIMER4 (Interruption Timer Blocks4)

3.3.9.6.1 Module Supporting

14 points (LE5104, LE5105) support front four interruption timers. 24 points (LE5106, LE5106M, LE5107)
and 40 points (LE5108, LE5109, LE5118, LE5119) support total 6 channels.

3.3.9.6.2 Function

HO_TIMER4
—EMN_R Q —
—Period CV —
—{INT_EM Error —

HD_TIMER4 Function Block

3.3.9.6.3 Description of Parameter

Input Parameter|Type of DatalDescription of Function|Description of Parameter Value
0: Invalid

EN_R BOOL Enable 1: Rising edge enable

Period DWORD Set time (us) 500 us~800,000 us can be set

INT_EN BOOL Interruption enable O When set t!me IS up, there IS no mterryptlon
1: When set time is up, there is interruption

Output Parameter|Type of DatalDescription of Function [Description of Parameter Value

N 0: No setting
Q BOOL \Whether finishing set or notl: Finish setting and preserving
CcVv DWORD Passed time (us) 0~800,000 us

=0: No error information

=1: Parameter setting is error

=2: Hardware timer has no any operation
=3: Call multiple same function blocks

Error BYTE Error information

(i)There are 6 hardware timers, name is HD_TIMERO~5, each hardware timer corresponding to 1 channel

timer interruption.
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3.3.9.7 HD_TIMERS (Interruption Timer Blocksb5)

3.3.9.7.1 Module Supporting

14 points (LE5104, LE5105) support front four interruption timers. 24 points (LE5106, LE5106M, LE5107)
and 40 points (LE5108, LE5109, LE5118, LE5119) support total 6 channels.

3.3.9.7.2 Function

HO_TIMERA
—EN_R Q
—Period CV —
—INT_EM Error —

HD_TIMERS Function Block

3.3.9.7.3 Description of Parameter

Input Parameter|Type of DatalDescription of Function|Description of Parameter Value
0: Invalid

EN_R BOOL Enable 1: Rising edge enable

Period DWORD Set time (us) 500 us~800,000 us can be set

INT_EN BOOL Interruption enable O When set t!me IS up, there IS no mterryptlon
1: When set time is up, there is interruption

Output Parameter|Type of DatalDescription of Function [Description of Parameter Value

N 0: No setting
Q BOOL \Whether finishing set or notl: Finish setting and preserving
CcVv DWORD Passed time (us) 0~800,000 us

=0: No error information

=1: Parameter setting is error

=2: Hardware timer has no any operation
=3: Call multiple same function blocks

Error BYTE Error information

(i)There are 6 hardware timers, name is HD_TIMERO™5, each hardware timer corresponding to 1 channel

timer interruption.
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3.4 Product Extension Instruction

3.4.1 Product Internal State Instruction

3.4.11

34111

Function

SysGetBatteryAlarm (Get Battery Alarm)

Get the battery power information of the master control module.

When the standby controller is in slave status ,the function block outputs valid value.

—IM

sysGetBatteryAlarm
|:|_ I
—Frame

sysGetBatteryAlarm Instruction

3.4.1.1.2 Parameter Description
Input Parameter|Type |Parameter Description
IN BOOL(High level enable (FALSE, by default)
Select frame (FALSE, by default)
Frame BOOL([TRUE:Slave frame
FALSE:Master frame
Output Parameter|Type |Parameter Description
Battery power
Q BOOL[TURE: No .batteryor low battery
FALSE: The battery power is normal.
3.4.1.1.3 Application Example of Instructions
Variable Definition
. ariabke Name Address ‘fariabie Descrption ‘Variable Type Onifine \alue Power Fai Safeguard
0001 |in_var BOOL TRUE FALSE
002 Frame_war BOOL FALSE FALSE
0003 | Q_var BOOL TRUE FALSE
0004 | Batteryalarm SYSGETBATTERYALARM FALSE
Programing language |Program
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Variable Definition

BatteryAlarm

Ladder diagram (LD)

In_var=TRUE Q_var=TRUE
Frame_var=FALSE

0007 |BatteryAlarm| ;'_E[a_t_t@[y;i‘flarm
OO00Z|IM:=In_var, In_var =
0003 (Frame:=Frame_valr, Frame_var=
Structured text (ST) O00E | ==0_var); Q_var=
0005
0006
KN i3 | KT i
Battervalarm

sysGetBattaryAlarm
IM
Frame

Continuous Function Chart (CFC)

Frame_var=FALSE

Program description:

Low battery in the master frame trigger the Q as TRUE, then you need to replace the battery in CPU
module.

3.4.1.2 SysGetTEMP (Get Temperature of CPU)

3.4.1.2.1 Function

Get the temperature information of the master control module.

When the standby controller is in slave status ,the function block outputs valid value.

sysGetTEMP
—Ir o —
—Frame TEMP |—

sysGetTEMP Instruction

3.4.1.2.2 Parameter Description

Input Parameter|Type |Parameter Description
IN BOOL(High level enable (FALSE, by default)

Select frame (FALSE, by default)
TRUE:Slave frame

Frame BOOL
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Input Parameter

Type

Parameter Description

FALSE:Master frame

Output Parameter

Type |Parameter Description

Q

BOOL|Output (FALSE, by default)

TEMP

SINT |Temperatuer value with the un

it celsius (0, by default)

3.4.1.2.3 Application Example of Instructions

VVariable Definition
No. Variable Name | Address | Variable Description | Variable Type Online Value Power Fail Safeguard
0001 In_var BOOL TRUE FALSE
o002 Frame_war BOOL FALSE FALSE
0003 Q_var BOOL TRUE FALSE
0004 TEMP_var SINT =% FALSE
0005 CPUTEMP SYSGETTEMP FALSE
Programing language Program
CPUTEMP
sysGetTEMP
Ladder diagram (LD) EN ENO
In_var=TRUE gg{l¥ el C_var=TRUE |
Frame_var=FALSE |— Frame TEMP —| TEMP_var=38
DO0T|(CPUTEMPY CPUTEMP
OO0 :=In_var, In_var =
D002 |Frame:=Frame_var, Frame_var=
000 0 =-0_var, Q_var=
Structured text (ST) DODS|TENP==TEMP_var): TEMP_var = 58
0006
0007
M | KT ol
CPUTEMP
_ _ sysGetTEMP
Continuous Function Chart (CFC) w I a Q_var=TRUE
Frame_var=FALSE |—> Frame TEMFIE TEMP_var=58&
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3.4.2 Additional Module Information

3.4.2.1 GetLE5406ModuleSlaveDiaginfo(Get LE5406 Slave Module

Diagnose Information)

3.4.2.1.1 Function

Obtain the diagnosis information of LE IO slave station under the LE5406 gateway module.

GetLES406ModuleSlaveDiaginfo
—Ir Q —
—Slavefddr Errar —
—{Slot ComState —
—SubSlavesddr SlavelD —

DianDatalen —
DianData —

GetLE5406ModuleSlaveDiaginfo

3.4.2.1.2 Parameter Description

Input Parameter{Type |[Parameter Description

IN BOOL(High level enable (FALSE, by default)
SlaveAddr BYTE |LE5406 address, valid value from 2~125
Slot BYTE |Slot of DP master module

SubSlaveAddr [BYTE|LE IO slave address

Output Parameter|Type Parameter Description
Q BOOL Output enable

Error:

0: Correct

1: Slot number is error

2: Slave address of gateway module is error

3: Slave address of 10 module is error

4: Gateway module is offline

128:No DP master station or slot error

255: Configured module does not match the actual model

LE IO slave online status:
ComState BOOL TRUE: Module is online
FALSE: Module is offline

SlavelD LEIOTYPE ID of LE IO slave station
DiagDatalen BYTE Diagnosis information length of slave station
DiagData ARRAY OF BYTE|LE IO slave diagnosis information, see LE Special register area (S)

Error BYTE

(i)When the module is online (The output parameters Q, Error, ComState are normal), LE 10 slave station
diagnosis information is valid.

279



ywza

3.4.2.2 GetLK250ModuleSlaveDiaginfo(Get LK250 Slave Module

Diagnose Information)

3.4.2.2.1 Function

Obtain the diagnosis information of IO slave station under the LK250 gateway module. AutoThink V3.1.8
and later versions recommend using GetLK250ModuleSlaveDiagInfoExt(Get LK250 Slave Module
Diagnose Information) function block to obtain diagnostic information.

GetLk2a0ModuleSlaveDiaginfo
—IM o —
—Slavefddr Error —
—Slot ComState —
—SuhSlavesddr SlavelD —

DiagDatalen —
DiagData —

GetLK250ModuleSlaveDiaginfo

3.4.2.2.2 Parameter Description

Input Parameter|Type |Parameter Description

IN BOOL|High level enable (FALSE, by default)
SlaveAddr BYTE |LK250 address, valid value from 2~125
Slot BYTE [Slot of LK249 module

SubSlaveAddr [BYTE|Slave station address of 10 module connected by LK250

Output Parameter|Type Parameter Description
Q BOOL Output enable

Error:

0: Correct

1: Slot number is error

2. Slave address of gateway module is error

3: Slave address of 10O module is error

4. Gateway module is offline

128: No DP master station or slot error

255: Configured module does not match the actual model

Online status of DPslave station:
ComState BOOL TRUE: Module is online
FALSE: Module is offline

SlavelD DPMODULETYPE|ID of slave station connected by LK250
DiagDatalen BYTE Diagnosis information length of slave station
DiagData ARRAY OF BYTE |DP slave station diagnosis information, see diagnosis of each module

Error BYTE

(i)When the module is online (The output parameters Q, Error, ComState are normal), 10 slave station
diagnosis information is valid.
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3.4.2.3 GetLK250ModuleSlaveDiagIinfoExt(Get LK250 Slave Module

Diagnose Information)

3.4.2.3.1 Function

Obtain the diagnosis information of IO slave station under the LK250 gateway module. AutoThink V3.1.8
and later versions recommend using this function block to obtain diagnostic information.

GetLk250ModuleslaveDiaginfoExt
—{IN Q
—SlaveAddr Error |—
—Slot ComState —
—SubSlaveAddr SlavelD |—

DiagDatalLen |—
DiagData |—

GetLK250ModuleSlaveDiagInfoExt

3.4.2.3.2 Parameter Description

Input Parameter|Type |[Parameter Description

IN BOOL|High level enable (FALSE, by default)
SlaveAddr BYTE |LK250 address, valid value from 2~125
Slot BYTE [Slot of LK249 module

SubSlaveAddr [BYTE|Slave station address of 10 module connected by LK250

Output Parameter|Type Parameter Description
Q BOOL Output enable

Error:

0: Correct

1: Slot number is error

2: Slave address of gateway module is error

3: Slave address of 10 module is error

4. Gateway module is offline

128: No DP master station or slot error

255: Configured module does not match the actual model

Online status of DPslave station:
ComState BOOL TRUE: Module is online
FALSE: Module is offline

SlavelD DPMODULETYPE_N|ID of slave station connected by LK250
DiagDatalen BYTE Diagnosis information length of slave station
DiagData ARRAY OF BYTE DP slave station diagnosis information, see diagnosis of each module

Error BYTE

(i)When the module is online (The output parameters Q, Error, ComState are normal), 10 slave station
diagnosis information is valid.
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3.4.2.4

34241

Function

ControlHSC(Control and Read LK620 Module Information)

Set the parameters and read the operation status of LK620 module.

—Enable
—Slavesddr
—Slot
—SubSlavesddr
—Channel
—Presetvalue
—Rollovervalue
—Reset
—LoadPreset
—Cutput1_Caontrol
—CutputZ_Caontrol
—{Cutput1_0OM_Value

CantrolHSC

—Cutput1_OFF_Value

—CutputZ_OM_Value

—Cutput2_OFF_Value

—ClearRolledFlag

Q
Presentvalue
Storedvalue
Cutput1_State
Output2_State
Z_State
Rolled_State
Error

ControlHSC
3.4.2.4.2 Parameter Description
Function —
Input Parameter  [Type Description Parameter Description
Enable BOOL |Enable intput O |nv§I|d
1: valid
SlaveAddr BYTE |[Station address Slave address of LK620, 2~125, default value 2
Slot BYTE ISlot number Slot number of communication module (LK249/LK241) , 2~5, default
value 2
LK235/LK271 device address, 1~239, default value 1
SubSlaveAddr BYTE Slave station SubSlaveAddr is set, when communication module is LK241.
address SubSlaveAddr remains default value 1, when communication
module is LK249
=1:channell(counterl)
Channel BYTE |Channel —2-channel2(counter2)
Counts from preset value, which must be less than the rollover value.
PresetValue DWORD|Preset value Otherwise, there will be a number error. The range of preset values
is 0-4, 294, 967, 295.
In the count mode, upper limit range is 1-4, 294, 967, 295. In the
RolloverValue DWORD|Rollover value counting process, when the counting value is equal to rollover
value-1, the counter returns to zero and starts counting again.
0: invalid
Reset BOOL [Reset counter 0— 1: Rising edge, counter reset and count from 0

1: Two output channels output OFF. Set output not according to the
configuration
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Function

Input Parameter  [Type Description

Parameter Description

0: invalid
1: Rising edge is valid. The counter loads the preset value and
counts from the preset value.

Control single of

LoadPreset BOOL
preset value

Used to control the output state of the counter, modify current
output value of output 1 :

= 0x00, output value according to counting result

= 0x02, force OUT1 value to OFF

= 0x03, force OUT1 value to ON

Output control

Outputl_Control BYTE .
signal

Used to control the output state of the counter, modify current
output value of output 2 :

= 0x00, output value according to counting result

= 0x02, force OUT1 value to OFF

= 0x03, force OUT1 value to ON

Output control

Output2_Control BYTE .
signal

Outputl_ON_Value [DWORD|Output ON signal [Output ON trigger value (0-4,294,967,295)

Outputl_OFF_ValueDWORD|Output OFF signal [Output OFF trigger value (0-4,294,967,295)

Output2_ON_Value [DWORD|Output ON signal [Output ON trigger value (0-4,294,967,295)

Output2_OFF_Value[DWORD|Output OFF signal [Output OFF trigger value (0-4,294,967,295)

Clear signal of

ClearRolledFlag BOOL Jrollover Clear the rollover identification
identification

Output Function .

Parameter Type Description Parameter Description

0: Output not completed

Q BOOL  Output flag 1: Output completed
PresentValue DWORD|Current count value [Store the current count value of the selected counter
StoredValue DWORD|Store count value [Current count value of the selected counter
1:ON (channel is ON), the current count reaches Outputl_ON_Value
Outputl_State BOOL |Output 1 state 0:0FF (channel is OFF, stop output), the current count reaches

Outputl_OFF_Value

1:ON (channel is ON), the current count reaches Output2_ON_Value

Output2_State  [BOOL |Output 2 state 0:OFF (channel is OFF, stop output), the current count reaches
Output2_OFF_Value
0: Low level
Z_State BOOL |Z state 1: High level
Rollover \Whether the counter reaches the reversed value and reverse
Rolled_State BOOL | e 0: not reversed
identification :
1: Reversed
=0, no errors

bitl = 1, Slotis notinrange 2 ~5

bit2= 1, Module ID is notinrange 3 ~4

bit3 = 1, LK235/LK271 station address is not in range 1 ~ 239
(LK241)

Error DWORDIError information  [bit4 = 1, Input 10 slave not in range 2 ~ 125 (LK249/ LK235/LK271)
bit5 = 1. This station is not configured to LK620 module.

bité = 1, Channel value error

bit7 = 1, Preset value error

bit8 = 1, Output control error

bit9 = 1, Output trigger value error
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3.4.2.5

34251

GetLK631SOEAlarm(Read LK631 FRAM Alarm Info Module

Information)

Function

Get SOE events alarm information of LK631 module, including alarm information of 70% SOE events,
100% SOE events nd event recording time information.

GetLKE3150EAlarm
—Enable Q—
—OiagData Bufferalarm |—

BufferFull —
DateTime |—
timeSeconds —
timeMs —

GetLK631SOEAlarm

3.4.2.5.2 Parameter Description
Input o
Parameter Type Parameter Description
Enable intput
Enable BOOL 0: invalid
1: valid
Diagnosis data. When the module reports diagnosis data, a SOE event is recorded
ARRAY(0..237] OF \When the module is configured in the Profibus-DP, this parameter is associated
DiagData BYTE v with the output pin "DiagData" of the sysGetDPSlaveStateExt instruction
When the module is configured in the POWERLINK, you need to calculate sum of
the first address of the diagnostic variable plus 6, and assign the sum to "diagdata"
Output o
Parameter Type Parameter Description
Flag of Output state
Q BOOL |0: Output not completed
1: Output completed
70% alarm flag
BufferAlarm BOOL |When SOE events of LK631 module exceeds 70% maximum storage, set alarm flag to 1.
The maximum storage of SOE is 3072
100% alarm flag
BufferFull BOOL |When SOE events of LK631 module exceeds 100% maximum storage, set alarm flag to 1.
The maximum storage of SOE is 3072
DataTime DT Recording time of SOE alarm event
timeSeconds DWORDIThe second time corresponding to the event recording time of minutes and above
timeMs WORD [The millisecond time corresponding to the event recording time less than minutes
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3.4.2.6 COMM_SET _CONFIG(Set LK238 Communication Instruction

Param)

3.4.2.6.1 Function description

Set the communication instruction parameters of the LK238 module, and set up to 16 instructions at a time.
The instruction has a corresponding example project, which can be directly imported for use.

When importing algorithm examples, you can import them in the following two ways:
B In the menu bar, click [Project] - [Import Sample Project]. For details, see import sample project.

B In the library manager, right-click the function block and select the [Import Sample Project] command.
For details, see LK238 serial port communication module.

The imported example project needs to be called in the program or under the task to be used normally.

COMM_SET_COMNFIG
—EM EMO-
—EMN_R Donel—
—{SlotAddr Busy
—IMType Error—
—{IMAddr ErroriD—
—I0Addr
—{Fort
—InstructionMum
—{=aveParam
—{ModbusMasterinstructionParam
—{Timeout

COMM_SET_CONFIG

3.4.2.6.2 Parameter description

Input Parameter Type Parameter Description
EN_R BOOL Rising edge execution
SlotAddr BYTE Slot number, the effective value is 2~5

Type of interface module used in the backplane
where the |O module is located:

1: The interface module type is LK231 or LK232.
At this time, the IMAddr parameter is meaningless
IMType BYTE 2: The interface module type is LK235/LK271

3: The interface module type is LK250

4: The interface module type is LK234/LK235M.
At this time, the SlotAddr parameter is
meaningless

The interface module address used by the
IMAddr DWORD backplane where the 10 module is located
When the interface module is LK231 or LK232,
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Input Parameter

Type Parameter Description

the IMAddr value is meaningless and does not
need to be set

When the interface module is LK235/LK271,
IMAddr is consistent with the setting value of the
module address dial switch

When the interface module is LK250, IMAddr is
consistent with the setting value of the expansion
backplane dial switch

When the interface module is LK234/LK235M,
IMAddr is the hexadecimal value of IP address of
LK234. For example, the IP address is
192.168.1.250, and the IMAddr parameter is
16#COA801FA

If the IMAddr configuration is wrong, the ErrorID
will report 7

DP slave address of the backplane where the 10

IOAddr BYTE module is located (2 ~ 125)

Port BYTE Port number (1~4)

InstructionNum BYTE Number of configuration instructions (1~16)
SaveParam BOOL \Whether the issued command parameter is

maintained after power failure

ModbusMasterlnstructionParam

Modbus master command parameter structure
\When there is a duplicate instruction ID in the
Modbus master instruction parameter structure,
the instruction parameter of the last instruction 1D
in the structure member is valid.

ARRAY[0..15] OF
MASTERINSTRUCTIONPARAM

Execution timeout time (unit: 1ms)(0 ~ 65535),
when it is set to 0, the default value of 2000 is
adopted; this parameter indicates how long an

Timeout WORD error is reported after the communication between
the controller and the serial port module is
abnormal, which has nothing to do with whether
the actual communication times out

g;:grlriteter Type [Parameter Description

Done BOOL{Whether the command has been executed

Busy BOOL{Whether the command is being executed

Error BYTE [An error is occurred when setting communication parameters

Error code
=0: Correct
=1: IMType parameter error
=2: SlotAddr specified slot range error
=3: SlotAddr the communication board type of the specified slot is not supported
=4: 10 module DP slave address specified by IOAddr is incorrect
ErrorlD \worp[=2: The interface module address specified by IMAddr is incorrect
=7: The specified address module type of IOAddr is wrong (this station is not configured with
LK238 module, please check whether the IMType, SlotAddr, IMAddr and IOAddr parameters
are configured correctly)
=8: 1/ O byte length error (please check the | / O module on the module configuration page)
=9: Port parameter configuration error
=10: Instructions number configured by InstructionNum is error
=11: The configuration instruction parameter length exceeds the output byte length (please check
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Output R

Parameter Type |Parameter Description
the output module on the module configuration page)
=12: ModbusMasterinstructionParam parameter configuration is error
=13: The user parameter of this port is not configured as a Modbus master
=15: Abnormal communication between controller and serial port module

MasterinstructionParam Structure member
Member o
Rl Type |Parameter Description

InstructionID BYTE ([Instruction ID number (1~32)

InstructionStatus [BYTE [Command status (0: invalid 1: valid)

StationAddress |BYTE |Slave address (1~247)

0x01 (read coil), 0x02 (read discrete input), 0x03 (read hold register), 0x04 (read input
FunctionCode [BYTE |[register), 0x05 (write single coil), 0x06 (write single register), OxOf (write multiple coils), 0x10
(write multiple registers)

OffsetAddress |WORD|Read and write offset address

Data length for reading and writing switch/analog
Datalength WORD|Switch:1~1600
Analog:1~100

Timeout WORD|Execution timeout (unit: 1ms), When it is set to 0, the default value is 1000

Trigger mode

0: periodic trigger , when the parameter configuration is successful and the protocol port is
enabled, MODBUS starts communication according to the polling cycle set by period

1: event trigger, when the parameter configuration is successful and the protocol port is
enabled, through rising edge of EN_R of COMM_RW_MODBUS_MASTER (LK238 Modbus
Master Read and Write Communication Data) triggers Modbus communication once

TriggerMode BYTE

Period BYTE |Polling cycle time (unit: 10ms), when set to 0, the default polling mode is dead pocket type

3.4.2.7 COMM_GET_CONFIG(Read LK238 Communication

Instruction Param)

3.4.2.7.1 Function description

Get the communication command parameters of the LK238 module, and get up to 16 commands at a
time.The instruction has a corresponding example project, which can be directly imported for use.

When importing algorithm examples, you can import them in the following two ways:
B In the menu bar, click [Project] - [Import Sample Project]. For details, see import sample project.

B In the library manager, right-click the function block and select the [Import Sample Project] command.
For details, see LK238 serial port communication module.

The imported example project needs to be called in the program or under the task to be used normally.
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3.4.2.7.2

EM
EMN_R
Slotaddr
IMType
IMAddr
[OAddr
Part

Timeout

InstructionMum
InstructionlDs

COMM_GET_CONFIG
EMO
Done
Busy
Errar
ErrorlD
ReadinstructionMum
ModbusMasterinstructionParam

COMM_GET_CONFIG

Parameter description

Input
Parameter

Type

Parameter Description

EN_R

BOOL

Rising edge execution

SlotAddr

BYTE

Slot number, the effective value is 2~5

IMType

BYTE

Type of interface module used in the backplane where the IO module is located:

1: The interface module type is LK231 or LK232. At this time, the IMAddr parameter
is meaningless

2: The interface module type is LK235/LK271

3: The interface module type is LK250

4: The interface module type is LK234/LK235M. At this time, the SlotAddr parameter
is meaningless

IMAddr

DWORD

The interface module address used by the backplane where the 10 module is
located

When the interface module is LK231 or LK232, the IMAddr value is meaningless
and does not need to be set

When the interface module is LK235/LK271, IMAddr is consistent with the setting
value of the module address dial switch

When the interface module is LK250, IMAddr is consistent with the setting value of
the expansion backplane dial switch

When the interface module is LK234/LK235M, IMAddr is the hexadecimal value of
IP address of LK234. For example, the IP address is 192.168.1.250, and the
IMAddr parameter is 16#C0OA801FA

If the IMAddr configuration is wrong, the ErrorID will report 7

IOAddr

BYTE

DP slave address of the backplane where the 10 module is located (2 ~ 125)

Port

BYTE

Port number (1~4)

InstructionNum

BYTE

Number of configuration instructions (1~16)

InstructionIDs

ARRAY/[0..15]
OF BYTE

Instruction ID number (1~32)

Timeout

WORD

Execution timeout time (unit: 1ms))(0 ~ 65535), when it is set to 0, the default value
of 2000 is adopted; this parameter indicates how long to report error after the
communication between the controller and the serial port module is abnormal,
which has nothing to do with whether the actual communication times out

Output Parameter

Type Parameter Description

Done

BOOL Reading communication parameters is
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Output Parameter

Type Parameter Description

completed

Busy

BOOL Reading parameter configuration in progress

Error

An error occurred while reading communication

BOOL
parameters

ErrorID

Error code

=0: Correct

=1: IMType parameter error

=2: SlotAddr specified slot range error

=3: SlotAddr the communication board type of
the specified slot is not supported

=4: 10 module DP slave address specified by
IOAddr is incorrect

=5: The interface module address specified by
IMAddr is incorrect

=7: The specified address module type of
IOAddr is wrong (this station is not configured
with LK238 module, please check whether the
IMType, SlotAddr, IMAddr and

IOAddr parameters are configured correctly)
=8: | / O byte length error (please check the | / O
module on the module configuration page)

=9: Port parameter configuration error

=10: Instructions number configured

by InstructionNum is error

=11: The configuration instruction parameter
length exceeds the input byte length (please
check the input module on the module
configuration page)

=12: InstructionIDs parameter configuration is
error

=13: The user parameter of this port is not
configured as a Modbus master

=15: Abnormal communication between controller
and serial port module

WORD

ReadInstructionNum

BYTE Read the total number of configuration

ModbusMasterInstructionParam

ARRAYI0..15] OF

MASTERINSTRUCTIONPARAM Modbus master command parameter structure

MasterInstructionParam Structure member

\l\//l:rriggfés Type [Parameter Description
InstructionID BYTE |[Instruction ID number (1~32)
InstructionStatus |BYTE |Command status (O: invalid 1: valid)
StationAddress [BYTE |[Slave address (1~247)
0x01 (read coil), 0x02 (read discrete input), 0x03 (read hold register), 0x04 (read input
FunctionCode |BYTE |[register), Ox05 (write single coil), 0x06 (write single register), 0x0f (write multiple coils), 0x10
(write multiple registers)
OffsetAddress  |WORD|Read and write offset address
Data length for reading and writing switch/analog
Datalength WORD|Switch:1~1600
Analog:1~100
Timeout WORD|Execution timeout (unit: 1ms)
TriggerMode BYTE [Trigger mode (0: cycle trigger, 1: event trigger)
Period BYTE [Polling cycle time (unit: 10ms)
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3.42.8 COMM_RW_MODBUS_MASTER(LK238 Modbus Master Read

and Write Communication Data)

3.4.2.8.1 Function description

Read or write LK238 Modbus master station data.The instruction has a corresponding example project,
which can be directly imported for use.

When importing algorithm examples, you can import them in the following two ways:
B In the menu bar, click [Project] - [Import Sample Project]. For details, see import sample project.

B In the library manager, right-click the function block and select the [Import Sample Project] command.
For details, see LK238 serial port communication module.

The imported example project needs to be called in the program or under the task to be used normally.

COMM_RW_MODBUS_MASTER
—EM EMO-
—-EMN_R Donel-
—SlotAddr Busy
—IMType Error—
—IMAddr ErrorlDR—
—lOAddr
—Puort
—InstructionlDs
R
—InBuf
—OutBuf
—Timeout

COMM_RW_MODBUS_MASTER

3.4.2.8.2 Parameter description

Input o
Parameter Type Parameter Description
EN_R BOOL Rising edge execution
SlotAddr BYTE Slot number, the effective value is 2~5
Type of interface module used in the backplane where the IO module is located:
1: The interface module type is LK231 or LK232. At this time, the IMAddr parameter is
meaningless
IMType BYTE 2: The interface module type is LK235/LK271
3: The interface module type is LK250
4: The interface module type is LK234/LK235M. At this time, the SlotAddr parameter is
meaningless
The interface module address used by the backplane where the 10 module is located
IMAddr DWORD When the interface module is LK231 or LK232, the IMAddr value is meaningless and
does not need to be set
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Input -
Parameter Type Parameter Description
\When the interface module is LK235/LK271, IMAddr is consistent with the setting value
of the module address dial switch
When the interface module is LK250, IMAddr is consistent with the setting value of the
expansion backplane dial switch
\When the interface module is LK234/LK235M, IMAddr is the hexadecimal value of IP
address of LK234. For example, the IP address is 192.168.1.250, and the IMAddr
parameter is 16#C0A801FA
If the IMAddr configuration is wrong, the ErrorID will report 7
I0OAddr BYTE DP slave address of the backplane where the 10 module is located (2 ~ 125)
Port BYTE Port number (1~4)
InstructionIDs | BYTE Instruction ID number (1~32)
RW BOOL Read and write direction (read data when RW is O, write data when 1)
POINTER . .
InBuf TO BYTE Input data buffer, the size of the buffer pointed to must be = 224 bytes
OutBuf POINTER Output data buffer, the size of the buffer pointed to must be = 224 bytes
TO BYTE
Execution timeout time (unit: 1ms))(0 ~ 65535), when it is set to 0, the default value of
) 2000 is adopted; this parameter indicates how long to report error after the
Timeout WORD ) - . .
communication between the controller and the serial port module is abnormal, which has
nothing to do with whether the actual communication times out
Output .
Parameter Type |Parameter Description
Done BOOL|Reading and writing master station data completed
Busy BOOL|Reading and writing master data
Error BOOL |An error occurred while reading and writing master data
Function block error code
=0: Correct
=1: IMType parameter error
=2: SlotAddr specified slot range error
=3: SlotAddr the communication board type of the specified slot is not supported
=4: 10 module DP slave address specified by IOAddr is incorrect
=5: The interface module address specified by IMAddr is incorrect
=7: The specified address module type of IOAddr is wrong (this station is not configured with
LK238 module, please check whether the IMType, SlotAddr, IMAddr and
IOAddr parameters are configured correctly)
=8: 1/ O byte length error (please check the | / O module on the module configuration page)
=9: Port parameter configuration error
ErroriD WORD P gurati

=10: InstructionIDs parameter configuration error

=15: Abnormal communication between controller and serial port module
Master station error message

=1001: Data frame error

=1002: Timeout

=1004: The current instruction is invalid

=1005: The port is not working (When Com Status in the user parameter page is disable)
=1006: Port protocol mismatch

=1128+1: Function code not supported by the slave

=1128+2: Data address overflow

=1128+3: Data range overflow

=1128+4: Slave station equipment failure

=1128+6: The slave device is busy
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3429 COMM_RW_MODBUS_SLAVE(LK238 Modbus Slave Read

and Write Communication Data)

3.4.2.9.1 Function description

Read or write LK238 Modbus slave data.The instruction has a corresponding example project, which can
be directly imported for use.

When importing algorithm examples, you can import them in the following two ways:
B In the menu bar, click [Project] - [Import Sample Project]. For details, see import sample project.

B In the library manager, right-click the function block and select the [Import Sample Project] command.
For details, see LK238 serial port communication module.

The imported example project needs to be called in the program or under the task to be used normally.

COMM_RW_MODBUS_SLAVE
—EM EMNOH—
—EM_R Conep—
SlotAddr Busy—
IMType Error—
[MAddr ErrorlD—
O Addr
—{Part

—|RW
DataOifs et
Dratalength
InBuf
OutBuf
Timeout

COMM_RW_MODBUS_SLAVE

3.4.2.9.2 Parameter description

Input s

Parameter Type Parameter Description

EN_R BOOL Rising edge execution

SlotAddr BYTE Slot number, the effective value is 2~5
Type of interface module used in the backplane where the |0 module is located:
1: The interface module type is LK231 or LK232. At this time, the IMAddr parameter is
meaningless

IMType BYTE 2: The interface module type is LK235/LK271
3: The interface module type is LK250
4: The interface module type is LK234/LK235M. At this time, the SlotAddr parameter is
meaningless

IMAddr DWORD The interface module address used by the backplane where the 10 module is located
When the interface module is LK231 or LK232, the IMAddr value is meaningless and
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Input .
Parameter Type Parameter Description
does not need to be set
'When the interface module is LK235/LK271, IMAddr is consistent with the setting value
of the module address dial switch
When the interface module is LK250, IMAddr is consistent with the setting value of the
expansion backplane dial switch
\When the interface module is LK234/LK235M, IMAddr is the hexadecimal value of IP
address of LK234. For example, the IP address is 192.168.1.250, and the IMAddr
parameter is 16#C0A801FA
If the IMAddr configuration is wrong, the ErrorID will report 7
I0Addr BYTE DP slave address of the backplane where the 10 module is located (2 ~ 125)
Port BYTE Port number (1~4)
RW BOOL Read and write direction (read data when RW is O, write data when 1)
DataOffset (WORD Read / write data offset address
DataLength [BYTE Read data length
InBuf POINTER Input data buffer, the size of the buffer pointed to must be = 224 bytes
TO BYTE ’ B
OutBuf Tgoéﬁ.-::ER Output data buffer, the size of the buffer pointed to must be = 224 bytes
Execution timeout time (unit: 1ms))(0 ~ 65535), when it is set to 0, the default value of
i 2000 is adopted; this parameter indicates how long to report error after the
Timeout WORD o : . .
communication between the controller and the serial port module is abnormal, which has
nothing to do with whether the actual communication times out
Output o
Parameter Type |Parameter Description
Done BOOL [Reading and writing slave station data completed
Busy BOOL [Reading and writing slave data
Error BOOL |An error occurred while reading and writing slave data
Function block error code
=0: Correct
=1: IMType parameter error
=2: SlotAddr specified slot range error
=3: SlotAddr the communication board type of the specified slot is not supported
=4: 10 module DP slave address specified by IOAddr is incorrect
=5: The interface module address specified by IMAddr is incorrect
=7: The specified address module type of IOAddr is wrong (this station is not configured with
LK238 module, please check whether the IMType, SlotAddr, IMAddr and
IOAddr parameters are configured correctly)
=8: | / O byte length error (please check the I / O module on the module configuration page)
=9: Port parameter configuration error
ErrorID WORDI=10: The read data length exceeds the input byte length (please check the input module on the

module configuration page)

=11: The write data length exceeds the output byte length (please check the output module on
the module configuration page)

=12: The set value of read / write data length is too small (0)

=13: The length of read and write data exceeds 220 bytes

=14: The offset plus length is greater than 60 * 1024

=15: Abnormal communication between controller and serial port module

Slave station error message

=1001: CRC check error

=1005: The port is not working (When Com Status in the user parameter page is disable)
=1006: Port protocol mismatch

—=1128+2: Data address overflow

—=1128+3: Data range overflow
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3.4.2.10 COMM_RW_FREEPORT(LK238 Free Protocol Read and

Write Communication Data)

3.4.2.10.1 Function description

Read or write LK238 free port data.The instruction has a corresponding example project, which can be
directly imported for use.

When importing algorithm examples, you can import them in the following two ways:
B In the menu bar, click [Project] - [Import Sample Project]. For details, see import sample project.

B In the library manager, right-click the function block and select the [Import Sample Project] command.
For details, see LK238 serial port communication module.

The imported example project needs to be called in the program or under the task to be used normally.

COMM_RW_FREEPORT
—EM EMO-
—-EM_R Daonep
—SlotAddr Busyr
—IMType Errar
—IMAddr ErrorlD-
—|CAddr FreepontQut—
—Puort
—Freeportin
—InBuf
—OutBuf
—Timeout

COMM_RW_FREEPORT

3.4.2.10.2 Parameter description

Input s

Parameter Type Parameter Description

EN_R BOOL Rising edge execution

SlotAddr BYTE Slot number, the effective value is 2~5

Type of interface module used in the backplane where the IO module is located:
1: The interface module type is LK231 or LK232. At this time, the IMAddr
parameter is meaningless

IMType BYTE 2: The interface module type is LK235/LK271

3: The interface module type is LK250

4: The interface module type is LK234/LK235M. At this time, the SlotAddr
parameter is meaningless

The interface module address used by the backplane where the 10 module is

IMAddr DWORD
located
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Input .
Parameter Type Parameter Description
When the interface module is LK231 or LK232, the IMAddr value is meaningless
and does not need to be set
When the interface module is LK235/LK271, IMAddr is consistent with the setting
value of the module address dial switch
When the interface module is LK250, IMAddr is consistent with the setting value
of the expansion backplane dial switch
When the interface module is LK234/LK235M, IMAddr is the hexadecimal value of
IP address of LK234. For example, the IP address is 192.168.1.250, and the
IMAddr parameter is 16#COA801FA
If the IMAddr configuration is wrong, the ErrorID will report 7
I0Addr BYTE DP slave address of the backplane where the 10 module is located (2 ~ 125)
Port BYTE Port number (1~4)
Freeportin |[FREEPORTINPARAM|Free port protocol input data
InBuf POINTER TO BYTE [Input data buffer, the size of the buffer pointed to must be = 224 bytes
OutBuf POINTER TO BYTE |Output data buffer, the size of the buffer pointed to must be = 224 bytes
Execution timeout time (unit: 1ms))(0 ~ 65535), when it is set to 0, the default
i value of 2000 is adopted; this parameter indicates how long to report error after
Timeout WORD o . )
the communication between the controller and the serial port module is abnormal,
which has nothing to do with whether the actual communication times out
Output N
Parameter Type Parameter Description
Done BOOL Reading and writing free port data completed
Busy BOOL Reading and writing data of free port
Error BOOL An error occurred while reading and writing data
Function block error code
=0: Correct
=1: IMType parameter error
=2: SlotAddr specified slot range error
=3: SlotAddr the communication board type of the specified slot is not
supported
=4: 10 module DP slave address specified by IOAddr is incorrect
=5: The interface module address specified by IMAddr is incorrect
=7: The specified address module type of IOAddr is wrong (this station is not
configured with LK238 module, please check whether the IMType, SlotAddr,
IMAddr and IOAddr parameters are configured correctly)
=8: |1 / O byte length error (please check the | / O module on the module
configuration page)
ErrorlD WORD =9: Port parameter configuration error
=10: The length of the send data exceeds the output length by bytes (the
length of the send data includes the length of 10 bytes of the data header)
=11: The received data length exceeds the input length by bytes (the received
data length includes the 7-byte length of the data header)
=12: Abnormal send length setting (equal to O or greater than 210)
=13: Abnormal reception length setting (greater than 210)
=14: The port does not work (When Com Status in the user parameter page
is disable; in the COMM_CTL_MODULE function block, the corresponding
port in the ComEnable parameter is not enabled)
=15: Abnormal communication between controller and serial port module
=16: Port protocol mismatch
=17: Both receive enable and send enable are set to O (at least one of receive
and send needs to be enabled in receive-send mode)
FreeportOut |FREEPORTOUTPARAM|Free port protocol output data
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FreeportinParam Structure member

\’\/Aaer?;g?ers Type |Parameter Description
SendEn BOOL|Send enable(high level enable)
SendLength  |BYTE|Set sending length(1~210)
SendTimeout [BYTE|[Set sending timeout time (1~255, unit: 10ms)
Receive enable(configed as receiving-sending mode in user parameter,RecvEn is enabled by
RecvEn BOOL|high level. configed as only-receiving mode in user parameter,RecvEn is enabled by rising
edge, receive data during the high level. )
RecvLen BYTE rSeiter;et?oerl]vllgggltehngg;](% . S?elt()t)o(év)hen the start character and end character are enabled, the
StartChar BYTE (Set start character(1~255)
EndChar BYTE [Set ending character(1~255)
RecvTimeout |BYTE [Set the receiving timeout time (1255, unit: 10ms)
Receiving mode
bit0: timeout time enable
bitl: ignore
RecvMode BYTE bit2: egnd character enable
bit3: start character enable
bit4-7: ignore
AckID BYTE [The master station confirms the package number
FreeportOutParam Structure member
\'\/A;?;E?ers Type |Parameter Description
SendQ BOOL|Sending end
Send status
SendErr BYTE |=0: correct
=2: Timeout
RecvQ BOOL|Reception end
RecvCount BYTE [Bytes received
End state
=0: correct
=2: The start condition is missing (enable the start character but set the start character to 0;
enable the end character but not enable the start character, and receive the length is 0)
RecvErr BYTE [=3: The end condition is missing (enable the end character but set the end character to 0O;
enable the start character but not enable the end character, and receive the length is 0)
=4: The timeout setting is too small
=5: Timeout
=6: End character not found
PackiD BYTE [LK238 returns command number

3.4.211 COMM_CTL_MODULE(LK238 Module Control Function Block)

3.4.2.11.1 Function Description

This function block can enable four serial ports, empty the MODBUS master instruction, reset
interactive interface.The instruction has a corresponding example project, which can be directly imported
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for use.

When importing algorithm examples, you can import them in the following two ways:

B In the menu bar, click [Project] - [Import Sample Project]. For details, see import sample project.

B In the library manager, right-click the function block and select the [Import Sample Project] command.
For details, see LK238 serial port communication module.

The imported example project needs to be called in the program or under the task to be used normally.

—{EM EMNO |-
Enable Errar —
SlotAddr ModuleRunsStatus
IMType ModuleCfgStatus
IMAddr

|OAddr

ComEnable

SaveParamCir

Reset

COMM_CTL_MODULE

COMM_CTL_MODULE

3.4.2.11.2 Parameter description

Input -

Parameter Type Parameter Description

Enable BOOL High level enable

SlotAddr BYTE Slot number, the effective value is 2~5
Type of interface module used in the backplane where the IO module is
located:
1: The interface module type is LK231 or LK232. At this time, the IMAddr
parameter is meaningless

IMType BYTE 2: The interface module type is LK235/LK271
3: The interface module type is LK250
4: The interface module type is LK234/LK235M. At this time, the
SlotAddr parameter is meaningless
The interface module address used by the backplane where the 10
module is located
When the interface module is LK231 or LK232, the IMAddr value is
meaningless and does not need to be set
\When the interface module is LK235/LK271, IMAddr is consistent with
the setting value of the module address dial switch

IMAddr DWORD When the interface module is LK250, IMAddr is consistent with the
setting value of the expansion backplane dial switch
When the interface module is LK234/LK235M, IMAddr is the
hexadecimal value of IP address of LK234. For example, the IP address
is 192.168.1.250, and the IMAddr parameter is 16#C0OA801FA
If the IMAddr configuration is wrong, the ErrorID will report 7

IOAddr BYTE ?;)slave address of the backplane where the 10 module is located (2 ~

ComEnable  |MODULECONTROLPARAM|Working enable bits of COM1 ~ COM4

SaveParamClIr |BOOL Clear power down holding

Reset BOOL Reset control

297




r&ﬂs}

Output
Parameter

Type

Parameter Description

Error

BYTE

Function block error code

=0: Correct

=1: IMType parameter error

=2: SlotAddr specified slot range error

=3: SlotAddr the communication board type of the specified slot is
not supported

=4: 10 module DP slave address specified by IOAddr is incorrect
=5: The interface module address specified by IMAddr is incorrect
=7: The specified address module type of IOAddr is wrong (this
station is not configured with LK238 module, please check whether
the IMType, SlotAddr, IMAddr and IOAddr parameters are
configured correctly)

ModuleRunStatus

MODULERUNSTATUSPARAM

Module working status

ModuleCfgStatus

MODULECFGSTATUSPARAM

Module configuration status

ModuleControlParam Structure member

Member variables|Type |Parameter Description
COM1_EN BOOL|COM1 work enabled
COM2_EN BOOL|COM2 work enabled
COM3_EN BOOL|COM3 work enabled
COM4_EN BOOL|COM4 work enabled

ModuleRunStatusParam Structure member

Member variables|Type [Parameter Description

ComRunStatusl |BOOL|COM1 working status

ComRunStatus2 |BOOL|COM2 working status

ComRunStatus3 |BOOL|COM3 working status

ComRunStatus4 |BOOL|COM4 working status

ModuleCfgStatusParam Structure member

Member variables|Type |Parameter Description

ComCfgStatusl |BOOL|COML1 configuration status
ComCfgStatus2 |BOOL|COM2 configuration status
ComcCfgStatus3  |BOOL|COM3 configuration status
ComCfgStatus4 |BOOL|COM4 configuration status

3.4.2.12 LK238 ModbusMaster(LK238 Modbus Master Configure

Read and Write)

3.4.2.12.1 Function Description

Read or write LK238 Modbus master data through this function block. When EN_ When R detects the
rising edge, read or write data once. Read/write data is stored in the data cache area pointed to by the
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TBL pointer, and the cache size definition must be = 224 bytes.

Note: This function block is supported in FA-AT V3.1.10B1Patchl and above versions.

3.4.2.12.2

LKZ238_ModbusMaster
—EM_R EMO -
SlotAddr Cone
IMType Busy
IMAddr Error (—
[OAddr ErrorlD
—Faort

InstructionlD s

Slaveld

FunctionCode

OffsetAddress

Dratalenagth

—TBL

Timeout

sysReadSOE

Parameter Description

Input
Parameter

Type

Parameter Description

EN_R

BOOL

Rising edge execution

SlotAddr

BYTE

Slot number, the effective value is 2~5

IMType

BYTE

The type of interface module used on the backplane where the 10 module is located:

1: The interface module type is LK231 or LK232, and in this case, the IMAddr parameter
is meaningless

2: The interface module type is LK235/LK271

3: The interface module type is LK250

4: The interface module type is LK234/LK235M, and in this case, the SlotAddr parameter
is meaningless

IMAddr

DWORD

Address of the interface module used on the backplane where the 10 module is located:
When the interface module is LK231 or LK232, the IMAddr value is meaningless and
does not need to be set

When the interface module is LK235/LK271, the IMAddr and module address dial switch
settings remain consistent

\When the interface module is LK250, the IMAddr and expansion backplane dial switch
settings remain consistent

When the interface module is LK234/LK235M, IMAddr is the result of converting the four
segments of the module's IP address into hexadecimal and merging them, for example,
the IP address 192.168.1.250, and the IMAddr parameter is 16 # COA801FA

If IMAddr configuration error occurs, ErrorID will report 7

I0Addr

BYTE

LK238 module slave address (2-125)

Port

BYTE

Port numbers (1-4)

InstructionIDs

BYTE

Instruction ID numbers (1-32) cannot be duplicated under the same Port

Slaveld

BYTE

Slave address (1-247)

FunctionCode

BYTE

Function code

0x01 (read coil), 0x02 (read discrete input), 0x03 (read hold register), 0x04 (read input

register), 0x05 (write single coil), 0x06 (write single register), OXOF (write multiple coils),
0x10 (write multiple registers)

When setting, write the corresponding function code decimal value. For example, 0x01
(read coil) function code with a set value of 1, and 0xOF (write multiple coils) function
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Input .
Parameter Type Parameter Description
code with a set value of 15
OffsetAddress |WORD Read/write offset address, set range from 0 to 65535
When setting, the data length+offsetAddress should be < 65536. For example, if the
address is set to 65535, the data length must be set to 1
DataLength — WORD \o i hing value: 1-1600
Analog quantity: 1-100
TBL POINTER [The main station stores data addresses, and the buffer size pointed to must be = 224
TO BYTE [Bytes
The main station stores data addresses, and the buffer size pointed to must be = 224
Ti t WORD Bytes
imeou . . .
\When setting ,the timeout > Tran_Byte/(Baud rate/(8*1000))ms, Tran_Byte is the total
length of input/output bytes and Baud rate is the set Modbus communication baud rate
Ol Type |Parameter Description
Parameter
Done BOOL |Completion of reading and writing master station data
Busy BOOL |Reading and writing master data in progress
Error BOOL [An error occurred while reading and writing data from the main station
Function block error code
=0: No errors
=1: IMType protocol type error
=2: SlotAddr specified slot range error
=3: The communication board type specified in SlotAddr slot is not supported
=4: The 10 module DP slave address specified by IOAddr is incorrect
=5: IMAddr specified interface module address error
=7: The IOAddr specified address module type is incorrect (this station is not configured with
an LK238 module, please check if the IMType, SlotAddr, IMAddr, and IOAddr parameter
configurations are correct)
=8: Input/output byte length error (please check the module configuration page for input/output
modules)
=9: Port parameter configuration error
=10: lllegal slave address (1-247)
ErrorlD WORD|=11: lllegal access address (OffsetAddress+DatalLength exceeds 0x10000)

=12: lllegal function code (01 02 03 04 05 06 15 16)

=13: The user parameter configuration for this port is not a Modbus master station
=14: lllegal data length (switching value: 1-1600 analog value: 1-100)

=15: Abnormal communication between controller and serial module

=16: InstructionIDs parameter configuration error

Master station error message

=1001: Data frame error

=1002:Timeout

=1005: The port is not working(when port Com Status is Disable in the user parameter page )
=1128+1: Function code not supported by the slave station

=1128+2: Data address overflow

=1128+3: Data Range Overflow

=1128+4: Slave equipment failure

=1128+6: Slave device busy

3.4.2.12.3 Application Example of Instructions

Example explanation:

LK238 reads slave data through COM1 port. The slave station ID number is 1, and the data of 100 coils
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with offset address starting from 0 is read.

Mo. “ariable Mame | Address | “ariable Description | Variable Type Online Yalue Poweer Fail Safeguard
0o IM ARRANY[D.223] OF BYTE FALSE
nooz TBL POINTER TO BYTE 412827648 FALSE
0003 K1 BOCOL TRUE FALSE
0004 BLIMKA BLIMK FALSE
0oos L2385 _Modbustazter LK238_MODBUSMASTER FALSE
Qo0& EM_R BOCOL FALSE FALSE
ooz Slataddr BYTE 4 FALSE
000s I Type BYTE 3 FALSE
noog Ihd & cdcr CAORD 2 FALSE
oo 10 Al BYTE 2 FALSE
o011 Port BYTE 1 FALSE
ooz InstructioniDs BYTE 1 FALSE
o3 Slaveld BYTE 1 FALSE
0014 FunctionCode BYTE 1 FALSE
ao1s Offsetiddress WIORD 1] FALSE
a6 Datalencth WIORD 100 FALSE
a7 Timeaout WIORD 1] FALSE
oois Done BOOL FALSE FALSE
aoig Busy BOOL FALSE FALSE
noz20 Error BOOL FALSE FALSE
0021 Erroril WWORT a FALSE

i—l—l—l—l—l—l—l—l—l—l—l—l—l—l—l—l—l—l—l—l—m‘
ol

Variable Definition

The program obtains the address of the array IN through the ADR function block, and the TBL pointer
points to the array address.

When K1 is true, trigger a 2ms pulse signal, LK238_ The ModbusMaster function block reads the slave
data and stores it in the array IN.

DP_LK250_01_1: Please add cormments hare...

0001
ADR
EMN ENO
NN OUT |—[TBL=412827648
0002
BLINK1 LK238_ModbusMaster1
BLINK LK238_MadbusMaster
Enable ENO EN ENO
(s fimelow  oui| CIEEENE  CEDESGNEE R Done | [TV
T#5S I—TimeHigh Slotaddr=4 _|—SlotAddr Busy —Busy=FALSE
IMType=3 —IMType Error —Error=FALSE
IMAddr=2  |—IMAddr ErrorlD —ErrorD=0
10Addr=2  |-IOAddr
Por=1 |—Port

InstructioniDs=1_|instructioniDs
Slaveld=1 |—Slaveld
FunctionCode=1 _|—FunctionCode
OffsetAddress=0 |—OffsetAddress
Datalength=100 |—Datalength

TBL=412827648 | —TBL
Timeout=0 _|—Timeout

Program Example
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The offset address 0-7 data from the station is 1, and it is read into the array IN [0] variable with a value of
255.

=8 Modbus Slave - Mbslavel] - o X DP_LK250 01_1.IN
Fle Edit Connection Setup Display View Window Help - ax Mo. | VerisbleName | Address Variabie Description ariable Type | oniine valas
DSE&E|F |20 2w oot o) BYTE 255 FaLse
D = 1: F =01 o002 |1 BYTE 0 FaLsE
P P e Slave dataread by fémct\'on e
AHasl 00000 Alias 00050 " &
a B o o004 |3 BYTE 0 FALSE
] 1 0 0005 |4 BYTE a FALSE
2 1 0 0006 | s) BYTE 0 FALSE
| 3| 1 of—— Slave data 007 () BVTE 0 FaLSE
| 4 1 Y 08 |7 BYTE i FALSE
Bl 1 0 o008 el BYTE 0 FaLsE
6 1 0
— 010 |ga) BYTE o FALSE
7 1 0
woH {0 BYTE 0 FALSE
8 0
5 o 5 w12 N BYTE 0 FALSE
0| o 0 w13 {2 BYTE a FaLSE
n 0 0 w4 {E BYTE (i FaLSE
12 0 0 015 mp1a] BYTE 0 FaLse
13 0 0
14 0 0
15 0 0
16 0 0
17} o 0
18 0 0
anl " n 0
For Help, press F1. Part 3: 9600-8-E-1

Schematic Diagram for Reading Slave Station Data

3.4.3 SOE Instruction

3.4.3.1 sysGetCPUSOEDiagInfo(Get RTS SOE Diagnose Information)

3.4.3.1.1 Function

Get the diagnosis information of SOE events from storage area.

sysGetCPUS0EDIaginfo
—IM o —
Emr —
SoeMum |—
Percent |—
BufferAlarm |—
BufferFull |—

sysGetCPUSOEDiagInfo

3.4.3.1.2 Parameter Description

Input Parameter Type Parameter Description
Enable input, level signal
IN BOOL 0: invalid
1: valid
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(F?;rtgr%teter Type |Parameter Description
Flag of Output state
Q BOOL [0: Output not completed
1: Output completed
Err BYTE [Error value 0: Get SOE diagnosis information successfully
SoeNum WORD|The number of current SOE stored in the controller
Percent REAL ;geEpizrggggage of current SOE and the maximum number of SOE, the maximum storage of
BufferAlarm BOOL [When SOE exceeds 70% of the maximum storage, set alarm flag to 1
BufferFull BOOL [When SOE exceeds 100% of the maximum storage, set alarm flag to 1

3.4.3.2 sysClearSOE(Clear RTS SOE Information)

3.4.3.2.1 Function

Clear SOE events stored in controller and SOE module.

sysClears0OE
—EN_R Qo+
Err —

sysClearSOE

3.4.3.2.2 Parameter Description

Input Parameter Type Parameter Description
EN_R BOOL [Enable signal with rising edge

Output Parameter [Type |[Parameter Description
Flag of Output state

Q BOOL |0: Output not completed
1: Output completed
Err BYTE |Error value 0: Clear SOE information successfully

3.4.3.3 sysReadSOE(Read RTS SOE Information)

3.4.3.3.1 Function Description

Read SOE data from the SOE module, with a maximum of 50 entries read at a time. When IN is the rising
edge, a data read is triggered. The read data is stored in the SOEData structure array.

The data that supports SOE event includes the DI channel data of the LK631 SOE module and the BOOL
type variable with SOE enabled. The LK631 module needs to set SOE of DI channel function in the "User
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Parameters" in order to enable SOE function.
Function block can only be called once.

Note: This function block is supported in FA-AT V3.1.10B1Patchl and above versions, and compatible
firmware version is LK220-G02.

sysReadS0E
—IM Q

Error (—
Mewtum —
FeadMum —
SOEData (—

sysReadSOE

3.4.3.3.2 Parameter Description

Input Parameter|Type |Parameter Description

IN BOOL|Rising edge enable
Output .
Parameter Type Parameter Description
Output
Q BOOL TRUE: Instruction execution successful
FALSE: Instruction execution failed
Error code
0: Correct
Error BYTE 1: Internal SOE queue error

2: Configuration SOE data receive buffer error
3: No new SOE event data generated
200:Function block repeated calling

NewNum WORD Number of unread SOE events since last read

The number of SOE events read this time, with no more than 50 events

ReadNum WORD X
read each time
A cache area for storing 50 SOE events, with a maximum of 50 SOE
SOEData ARRAY [0 49] of events
STSOEDATA The definition of structural entity STSOEDATA is detailed in the table

below

The following table provides a detailed definition of SOE data:

Byte

Member Type Meaning i

variables Serial Description
Number

Bytel |Lowest Byte of Time (seconds)

The second time of SOE event Byte2  [Time (seconds) low byte

Seconds DWORD occurrence
Byte3 |Time (seconds) high byte

Byte4 |Time (seconds) highest byte

The second time of SOE event Bytel |Time (hundreds of microseconds) low byte

T1 WORD

occurrence Byte2  [Time (hundreds of microseconds) high byte
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Byte
Member .
; Type Meaning ;
variables Serial Description
Number
The offset address of the data area  [Byte1  |Offset Address Lowest Byte
where SOE events occur is currently
fixed as a bit offset. For example, if  [Byte2 |Offset address low byte
ulOffset DWORD|the channel address of the data is% )
IX4.6, the offset address is: 4 * Byte3  |Offset address high byte
8+6=38 bytes

Byte4 |Offset address highest byte

Bit0~Bit3: Data area index, indicating which
data area SOE point belongs to, for example:
O represents M area; 1 represents | area; 3
represents the R area; 4 represents N area
Bit4: Significant bit. 1 indicates valid, 0

. . indicates possibly invalid. For example, when
ChannelData |BYTE g:&lnr?:r!érgormatlon of SOE event Bytel |the timing is invalid, the significant bit of the

recorded SOE event is 0, indicating that the

time of the recorded data may be inaccurate
Bit5: Offset address type, where O represents
bit offset and 1 represents byte offset
Bit6~Bit7: The current value of the channel,
which is 0 or 1

When viewing SOE data information, the data area can be determined by the Bit0~Bit3 values of the
ChannelData variable, and then the offset address can be determined by ulOffset to locate the SOE
variable.

B For channel data, the channel address can be directly calculated by offset to find the corresponding
SOE channel variable.

As shown in the following figure, the current value of the ChannelData variable is 17, corresponding
to a binary value of 00010001. The values of Bit0~Bit3 are 1, which determines the data from | area.
Bit4 is 1, the current SOE data is valid. Bit6~Bit7 values are 0, then the current value is 0
(representing a jump from 1 to 0).

Ma. I Wariahle Mame Address ariable Descriptio “ariahle Type Online “Walue Powver Fail Safeguard

D002 | SOEDatad(1] STSOEDATA FALSE

0003 PRG_SOE.SOEDataz(0]

0004 Ma. Wariahle Mame | Address ‘ Yariahle Dezcription Wariahle Type Qnline Walue Powver Fail Saf
0005 oom Seconds The second time of SOE event ocourrence DWORD 1694690608 FALSE
005 oz (T Hundred microseconds of time of SOE evert o... WORD B416 FALSE
ano? 003 |ulOffset Data ares affset during SOE everts DhORD 9931 FALSE

00oa o004 ChannelData Channel information of SOE event occurrence BYTE 17

SOE Data Information_Channel Data

As shown in the figure below, the second time resolution is: 2023-09-13-07: 36:48. The hundred
microseconds time T1 in the above figure is 6416, so the time of SOE event occurrence is: 2023-09-
13-07:40:23 (641.6 ms)
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oonz
DWoRD_To_DT
EM EMO
1EG4880608]—{IM COUT —5_TIME=DT#2023-09-13-07:36:48 |

Second Time Resolution to DT

The ulOffset offset address is 9931, and the calculated channel address is:% 1X1241.3. Find the
address % 1X1241.3 for the whole project and locate it to the corresponding channel address, as
shown in the following figure.

Device Configuration ] Channel ] Diagnaostic Information ] Information ]
0 14 Channels Digital Input Mocule
Channel Number Channel Name | Channel Type Channel Address

1 DRI _261_1_37_1 BOCL %1¥1240.0
2 DPID_261_1_37_2 BOCL Fol¥1240.1
& DPID_261_1_37_3 BOCL Fel¥1240.2
4 DRI _261_1_37_4 BOCOL Hel¥1240.3
5 DPIO_261_1_37_5 BOCL 1612404
5 DPID_261_1_37_B BOCL %l¥1240.5
7 DPID_261_1_37_7 BOCL Hl¥12406
g DPID_261_1_37_8 BOCOL Fel¥1z40.7
9 DPIO_261_1_37_9 BOCL %l¥1241.0
10 DPIO_261_1_37_10 BOCL Fol¥1241 1
11 DRID_261_1_37_11 BOCL Fel¥1241 .2
12 Fel¥1241.3
13 DPRIO_261_1_37_13 BOCL %Wl¥1241 4
14 DPIO_261_1_37_14 BOCL Wl¥1241 .5

Channel Data

The SOE event information is as follows: DPIO_ 261 1 37 _12 channel of LK631 module occurs a
jump from 1 to 0 at 2023-09-13-07:40:23 (641.6 ms) .

SOE Event Information

Jump Time Ezci)r;}eName/Module Mzl \VVariable Name Value [SOE Significant Bit
2023-09-13-07:40:23 from 1 to [Bit4 is 1, the current SOE
(641.6 ms) LK631_284(37:LK631) DPIO_261_1_37_12|, data is valid

B For BOOL type variables in PRG, it is necessary to export the variable table, find the corresponding
data area in the variable table, and find the BOOL type variable corresponding to the ulOffset offset
address.

As shown in the following figure, the current value of the ChannelData variable is 52, corresponding
to a binary value of 00110100. The values of BitO~Bit3 are 4, which determines the data from N area.
Bit4 is 1, the current SOE data is valid. Bit6~Bit7 values are 0, then the current value is 0
(representing a jump from 1 to 0).

306



réﬁé‘ld

Ma. I Wariahle Mame Address ariable Descriptio “ariable Type Online YWalue Powver Fail Safeguard ™
i SOED st STSOEDATA,
aooz2 SOEData3[1] STSOEDATA FALSE
0oa3 PRG_SOE.S0OEDAata3(0]
Qoo Mo, Wariable Name Address “ariable Description Variahle Type Cnline Yalue Powver Fail Saf
a0as 000 |Seconds The second time of SOE event occurrence DWORD 1694590823 FALSE
anos ooz [T Hundred microseconds of time of SOE evert o... WORD 7110 FALSE
aoo? ono3  |ulOffset Data area offset during SOE everts DhYORD 1894 FALSE
a00e noo4 ChannelData Channel information of S0E event occurrence  BYTE Bz

SOE Data Information_Channel Data
As shown in the figure below, the second time resolution is: 2023-09-13-07:40:23. The hundred
microseconds time T1 in the above figure is 7110, so the time of SOE event occurrence is: 2023-09-
13-07:40:23 (711.0 ms) .

oooz
DWOoORD_TO_DT
EM EMO
TRA4550823 1IN OUT —5_TIME=DT#2023-09-13-07:40:23 |

Second Time Resolution to DT
The ulOffset offset address is 1894. Find the corresponding variable with the offset address 1894 in
the N area of the variable table, as shown in the following figure.

ProjectMame: TEST
DateTirme: 2023-09-1511-02-22

Yarlame GroupMarme Comment Type Datahrea Offset Size
RCP_MOWE_BLOCK. Error CATA BLOCK MO Error message BYTE G 14 1
B5 hWain BOCL G 20 1
pd Main BOOL G 21 1
vl Main BOOL G 22 1
gl GW_Group BOOCL 5 16 1
gz EW_Group BOCL 3 17 1
[soE_BOCL1D PRG_SCE BOOL G [ 1g04] 1|
Fercentl PRG_S0E SOE AREA REAL & 18028 4
SOE_ROOLI PRG_SOE BOOL G 18032 1
SOE_ROOLI2 PRG_SOE BOOL G 18033 1
SOE_BOQLLS PRG_S0OE BOOL & 18034 1
SOE_ROOLI4 PRG_S0OE BOCL G 18035

Channel Data

The SOE event information is as follows: Variable SOE_BOOL10 in PRG_SOE program occurs a
jump from 1 to 0 at 2023-09-13-07:40:23 (711.0 ms) .
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SOE Event Information

Jump Time POU Name/Module Node  [variable Value SOE Significant Bit
Name Name
2023-09-13-07:40:23 (711.0 itai
( PRG SOE SOE BOOL10 from 1 to _B|t4 is 1, the current SOE data
ms) - - 0 is valid

3.5 Industry Application Instruction

3.5.1 Motion Control (LE) Function

3.5.1.1 MF_M (Frequency Measurement, 5128)

3.5.1.1.1 Description of Function

Measure the pulse frequency of input channel appointed by Axis.

MF_h
—EN_R Active
—Axis CV —
—Gate Error —

MF_M Function Block

3.5.1.1.2 Parameter Description

ERL e @ Description of Function Description of Parameter Value
Parameter Data
EN_R BOOL Enable 0—1 Rising edge enable, high level keep
Axis BYTE Choice of input axis =1_,2,3,4 _respectlvely represents the input axis: axisl, axis2,
axis3, axis4
. Set range is 1~100 (ms)
Gate WORD Gate width of frequency If more than 100, taking 100 as set value
detected . .
If less than 1, taking 1 as setting value
Output Parameter|Type of Data|Description of Function Description of Parameter Value
Active BOOL Status mark of measuring frequencyof Stop measuring frequenc_y
1: In the process of measuring frequency
CV DWORD Current frequency value 1000~10,000,000
= 0: Correct
Error BYTE Error information = 1: This channel is occupied
= 2: Configured axis error
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3.5.1.1.3 Instruction Description

B When Function Block enable signal is valid, measuring pulse frequency in real time; if the enable
signal is invalid, stopping measure, and CV shows 0.

B If within the setting gate width and don’t test an integral pulse, then enlarge gate width
automatically until testing next edge. If can’t test next edge within 100ms range, then doesn’t test
any more, CV shows 0.

B For the pulse input of the same channel, high speed counting instruction and frequency
measurement instruction are permitted to use at the same time.

B CV value=input pulse frequency x 100.

.r‘f CV = Frequency measuring value x 100 i
Frequency measuring value=The average of the measured
frequency within actual gate width
Set gate width e Gate {ms) A
|| Acual gate width (ms) .
Actual gate width I I
L w0 W
I | | I
L I
| | | I
| ]
Measured
signal I
< J

Signal Relationship

3.5.1.1.4 Application Example of Instructions

Variable Definition

No. Variable Mame Address “ariable Description Variable Type Initial Walue Power Fail Safeguard
oo MF_Minst MF_M >~ FALSE
0002 WarCy DWORD j 0 FALSE
0003 arkrr BYTE j 0 FALSE
ooon4 WarBooL1 BOCL j FALSE LI FALSE
0o0s VarBooL2 BOOL j FALSE LI FALSE
Programing language |Program
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Variable Definition

MF_MInst
VarBOOL1 MF_M VarBooL2
Ladder diagram (LD) | | EN_R Active ()
1 I—.ﬂ-xis CV — Varcv
100 I—Gate Error —{ VarkErr
MF_MiInst(
EN_R:=VarBOOL1,
Axis:=1,
Structured text (ST) Gate:=100,
Active=> VarBOOL2,
CV=>VarCV,
Error=>VarErr);
MF_MInst
wEm |
Continuous function diagram VarBoL1 MEMN_R Active M VarBOOLZ
(CFC) 1 M Axis cV] p VarCV
100 pGate Erron :‘u’arErr'

Program description:

When EN_R is set and held, the axis 1 channel receives the pulse and the CV shows the pulse frequency
value of the current pulse received.

3.5.1.2 MF_H (Frequency Measurement,5106/5107/5108/5109/5118)

3.5.1.2.1 Description of Function

Measuring the pulse frequency input in the channel pointed by In_Select, the valid measuring range 10
Hz~100 kHz.

MF_H
—EN_R Active —
—In_Select CV —
—Gate

MF_H Function Block

3.5.1.2.2 Description of Parameter
Input Type of Description of Function Description of Parameter
Parameter |Data Value
EN_R BOOL Enable O_—>1 Rising edge enable,
high level keep
Choice of input channel (if the module only supports 4 channel =1:10.0is pulse input end
In_Select BYTE . =2:10.1 is pulse input end
for frequency testing, then choose the front 4 channels.) o . .
=3:10.2 is pulse input end
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Input Type of Description of Function Description of Parameter

Parameter |Data Value
=4:10.3 is pulse input end
=5:11.4 is pulse input end
=6: 11.5 is pulse input end
=7:11.6 is pulse input end
=8:11.7 is pulse input end
Set range is 1~2000 (ms)
If more than 2000, taking

Gate WORD |Gate width of frequency testing 2000 as set value
If less than 1, taking 1 as
setting value

oLz e e Description of Function [Description of Parameter Value

Parameter Data

Active BOOL Status mark of measuring 0 Stop measuring frequenc_y

frequency 1: In the process of measuring frequency
50~10,000,000, ( resolution ratio: 0.01 Hz), there is no
cv DWORD  |Current frequency value sense if the data is less than 1000.
3.5.1.2.3 Instruction Description

B When Function Block enable signal is valid, testing pulse frequency in real time; if the enable

signal is invalid, stopping test, and CV shows 0.

B [f within the setting gate width, and don’t test an integral pulse, then enlarge gate width
automatically until testing next edge. If can’t test next edge within 2000ms range, then doesn'’t
test any more, CV shows 0.

B For the pulse input of the same channel, high speed counting instruction and frequency testing

instruction are permitted to use at the same time.

B CV value= frequency measuring value x 100.
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CV value=Frequency measuring value x 100
Frequency measuring value=The average of the measured
frequency within actual gate width

Set gate width =————Gate (ms) ———»

| j¢——Actual gate width (ms) ——
|

Actual gate width| L Gate Cms) ————— &

Measured signal

Signal Relationship

Number of Channels of frequency Measure Supported by Module

Module Type LE5106(LE5107|LE5108 LE5109|LE5128
Number of MF channels|4 8 4 8 |8

3.5.1.2.4 Application Example of Instructions

Variable Definition

No. ‘Variable Mame Address Variable Description Variable Type Initial Value Power Fail Zafeguard
0004 MF_Hinst MF_H T FALSE x
ooz VarCw DWORD LI 0 FALSE LI
0003 WarBOOL1 BOOL ﬂ FALSE Ll FALSE Ll
o004 warBooL2 BOOL ﬂ FALSE Ll FALSE Ll

Programing language Program
MF_HInst

VarBoOL1 MF_H VarBoOoL2

Ladder diagram (LD) ~ —] | EN_R Active (—
1 | In_Select (]
2000 |— Gate

MF_Hinst(

EN_R:=VarBOOL1,
Structured text (ST) ga—tsei%%é)zol’

Active=> VarBOOL2,

CV=>VarCV);
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Variable Definition

MF_Hinst
WF_H 2
Continuous function N . N
diagram (CFC) VarBOOL1 HEN_R Active p| VarBOOL2
1 ¥in_Select CVi pVarcy
2000 p Gate

Program description:

When EN_R is set and held, the 10.0 channel receives a 50Hz pulse, CV shows the pulse frequency value
of the current pulse received, VarCV = 4999 (about 50Hz).

3.5.1.3 HSC_M (High Speed Counting, 5128)

3.5.1.3.1 Description of Function

High-speed counting function block can achieve duplex count of A,B or increase or decrease count of one-
edge of A, B .Users can set up to 21 different counting target value, and choose whether to start
interruption after reaching set value or not. When A and B phase counting, one can receive the difference
between the range of 90°£60°. The counting value range shall be -1,073,741,824~1,073,741,823.

HSC_M
—EN_R Active —
—Axis CV
—{Mode Error —
—UpDN
—PY
CMP_NUM
CLR_SOFT
CLR_HARD
INT_EN

HSC_M Function Block

3.5.1.3.2 Description of Parameter

:Dne?rl;tmeter E);Ft): e Description of Function (Instruction of Parameter Value
EN_R BOOL Enable 0—1: Rising edge enable, level preserved
Single-phase (bit5=0):
=1,2,3,4
Separately shows the input axis is: axis 1, axis 2, axis 3, axis 4
AXis BYTE Input axis selection Eflugle-phase (bit5=1):
Separately shows the input axis is : axis 1, axis 3
If input 2 still corresponding to axis 1 input, if input 4 still
corresponding to axis 3 input
Mode BYTE Mode selection See details in Table Instruction_of _Mode_Parameter
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L e Description of Function (Instruction of Parameter Value
Parameter |Data
\When single-phase i
UpDN BOOL counting, counting Oj Count upward
o 1: Count downward
direction control
PV ARRAY[21] Set counting value -1,073,741,824~1,073,741,823
OF DINT 9 ARRAY[0]~ARRAY[20]
CMP_NUM |BYTE The number of comparing|1~21
Set the Mode (bit2=0) for software clearing (if bit4=0: rising edge
CLR_SOFT |BOOL Software clearing clearing, bit4=1, falling edge clearing) to achieve clearing of CV
value.
Set the Mode (bit2=1) for hardware clearing (if bit4=0:rising edge
clearing, bit4=1, falling edge clearing) to achieve clearing of CV
CLR_HARD |BYTE Hardware clearing value.
0: Invalid; 1~16: Separately show clearing channel of hardware
is 10.0~11.7
INT_EN BOOL Interruption enable 0: Doesn't interrupt after reaching count

1: Interrupt after reaching count

Output Parameter|Type of DatalDescription of Function|instruction of Parameter Value
Active BOOL Mark of reaching count 0 Count doesn't reach set value
1: Count reaches set value
(V) DINT Current count value -1,073,741,824~1,073,741,823
0: Correct
=1: Input channel is taken up
=2: Channel selection is error
. . =3: Compare number setting is error
Error BYTE Error information =4: PV setting is error
=5: Mode setting is error
=6: Hardware clearing channel setting is error
=7: Set count value error (over 31 bits valid values)
Instruction of Mode Parameter
Ei”al Overview of Function Description
Bit7 - Reserve
. - . 0: Count to PV value then stop counting
Bit6 Count continuity selection 1: Count to PV value then continue to count
. One and double-phase count 0: Single-phase count
Bit5 - :
selection 1: Double-phase count
Bit4 Valid clearing edge selection O Rising edge clearing
1: Falling clearing
0: Software control, parameter UpDN controls counting direction
Bit3 Counting direction selection 1: Hardware control, pointed DI channel (10.4, 10.5, 10.6, 10.7) control
counting direction
0: Software clearing, parameter CLR_SOFT control clearing
Bit2 Clearing method selection 1: Hardware clearing, parameter CLR_HARD pointed DI channel
controlling clearing
00: Double (one) phase 1 time frequency count
Bitl~ Frequency doubling mode 01: Double (one) phase 2 times frequency count
Bit0 selection 10: Double phase 4 times frequency count, invalid when single-phase
11: Both single and double phase are invalid
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Q) Instruction of Clearing

Users can choose hardware clearing, software clearing and valid clearing level jump (rising edge valid,
falling valid ); if choosing hardware clearing, channel can be pointed by user. Total clearing when clearing
(equal to definition current input point is O point).

(2) Description of Relationship between HSC Instruction and Internal Axis Location

B When connecting outer encoder, regarding high-speed pulse input as input axis of encoder, and
need to record location of encoder at real time, on the moment of beginning, begin the HSC
instruction and operate it all the time.

B There is no relation between the counting value of HSC and parameter of axis location recorded
in special register, the two values independent from each other. The special register begins to
record location after beginning HSC instruction, the counting direction of special register has
relation with counting direction of HSC of current moment, frequency doubling mode only has
relation with first HSC frequency doubling parameter, and set or clearing by DEFPOS or HOME
instruction. HSC counting value has relation with HSC instruction set.

The schematic shows
PV[3l=[1,4, 6], CMP_MNUM=3
bit3=1bitd=1bite=1,

The detected

pul&e&ignalllll”llllll |||||
Count enable | |

Count direction

-ontrol N
comz | MODE:bit3=0 and

_ bit5=0then maodification
Clearing I——l of the UpDM is invalid

control{bitd=1)

3
2 Invalid Invalid
The current 1 interruption interruption
counting value
Invalid
interruption

Trigger

I
I

interruption | I_l '—l |_|
I

Parameter Relation Schematic

3.5.1.3.3 Application Example of Instructions
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Variable Definition

No. ariable Name Addrezss Variable Description Variable Type Initial Walue Power Fail Safeguard
0001 HSC_Minst HSC M bl FALSE b
0002  [varBOOLA BOOL d FALSE =l FALSE =l
0003  |varBooLz BOOL d FALSE =l FALSE =l
0004 [varPv ARRAYTD..20] OF DINT =l FALSE =l
0005 [varcv DINT =l 0 FALSE =l
0006  [varErr BYTE =l 0 FALSE =l

Programing Program
language
HSC_Minst
VarBoOoL1 HSC_M VarBooL2
| | EN_R Active ()
1 I—.#xis CV — VarCy
0 I—rumde Error — Varkrr
Ladder diagram 0 }—uUpDN
(LD) VarPy PV
21 I—CMF'_NLIM
0 |— CLRE_SOFT
1 |— CLR_HARD
0 |— INT_EM
HSC_MiInst(
EN_R:=VarBOOL1,
Axis:=1,
Mode:=0,
UpDN:=0,
PV:=VarPV,
(Sétll_J)ctured text CMP_NUM:=21,
CLR_SOFT:=0,
CLR_HARD:=1,
INT_EN:=0,
Active=>VarBOOL2,
CV=>VarCV,
Error=>VarErr);
HSC_Minst
HSC_M )
VarBOoL MEM_R Active p VarBOOL2
1 M Axis v M Warcy
0 Miode Erron W VarErr
Continuous . ' :P
function diagram o HUpDM
(CFC) VarPV N[=if}
21 ¥ CIMP_MUM
0 MCLRE_SOFT
1 MCLR_HARD
0 MIMT_EM
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3.5.1.4 HSC_H (High Speed Counting,5106/5107/5108/5109/5118)

In the different CPU modules, HSC instructions are different.

3.5.1.4.1 Description of function

High-speed counting function block can achieve dual-phase count of A, B or increase or decrease count of
single-phase of A, B. Users can set up to 21 different counting target value, and can choose whether to
start interruption after reaching the set value. When A and B phase counting, one can receive the phase
difference between the range of 90°+60°. The counting range shall be in -2,147,483,648~2,147,483,647.

HSC_H
EN_R Active —
—CLR CV —
UpDN Error (—
Mode
In_Select
CMP_NUM
—PY
—SY
INT_EN

HSC_H Function Block

3.5.1.4.2 Description of Parameter

LU pe i Description of Function Description of Parameter Value
Parameter Data
EN_R BOOL Enable 0—1:Rising edge enable, level preserve
CLR BOOL Clear 0—1: Rising edge is cleared
. o 0: Counting upwards
UpDN BOOL Counting direction control 1: Counting downwards
See details in Table
Mode BYTE Choose the mode Detailed_Instruction_of_Mode_Parameter
In_Select BYTE Choose input point See details in Note_1
CMP_NUM BYTE The number of Comparing  [1~21
PV ARRAY[21] Set counting value -2,147,483,648~2,147,483,647
OF DINT 9 ARRAY[0]~ARRAY[20]
sv DINT CV value changed after -2,147,483,648~2,147,483,647
triggering
INT_EN BOOL Interruption enable 0 Don’t interrupt after _reachlng count
1: Interrupt after reaching count

Output Parameter|Type of DatalDescription of Function|Description of Parameter Value

0: Counting doesn’t reach set value
1: Counting reaches set value

CV DINT Current counting value |-2,147,483,648~2,147,483,647

Active BOOL Mark of reaching count
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Output Parameter

Type of Data

Description of Function

Description of Parameter Value

Error

BYTE

Error information

=0: Correct
=1: The input channel is taken up
=2: Channel choice error
=3: Compare number set error
=4: SV, PV set error
=5: Mode set error

Detailed Instruction of Mode Parameter

Eirlal Function Overview Description
Bit7~
Bita - Reserved
0: Software control, the value of function block parameter UpDN controls counting
Bit3 Choice of counting direction
direction 1: Hardware control, pointing DI channel (10.4~10.7, 12.0~12.3) value to control
counting direction
Choice of clearin 0: Rising edge of Reset achieve clearing value
Bit2 method 9 1: Rising edge of according DI channel (11.0~I1.3, 12.4~12.7) to achieve counting
cleared
00: Double (Single) phase counting 1 times frequency
L. . 01: Double (Single) phase counting 2 times frequency
:'Eé dccr)]t?l;?ii ofr;rc;aéq:ency 10: Double (Single) phase counting 4 times frequency for LE5118
! 9 controller, Invalid for single or double phase for other controller
11: Invalid for single or double phase
Note 1: Choice of input channel and corresponding channels instruction
=1: 1st single-phase counting

: 2nd single-phase counting
: 3rd single-phase counting
: 4th single-phase counting
: 5th single-phase counting
: 6th single-phase counting
: 7th single-phase counting

: 8th single-phase counting

=21: 1st double-phase counting

=22: 2nd double-phase counting

=23: 3rd double-phase counting

=24: 4th double-phase counting

Instruction of Input Channel

Direction
High-speed |Single-phase . Control (Only .
Counting Counting/Double- C_orres_,pondmg for Single- Corre_spondlng Clearing Control
: Direction Channel Clearing Channel
Channel phase Counting phase Counter)
10.0 1st way single-phase/1st |10.4 Direction control |11.0 1st single-phase
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Direction

High-speed |Single-phase . Control (Only .

Counting Counting/Double- gﬁg;sigﬁ%ddggnel for Single- gfg;ﬁipogg;nn%el Clearing Control

Channel phase Counting phase Counter) 9
way double-phase A of single-phase clearing/1st way
phase of 1st way double-phase

clearing
2nd way single- Direction control ond way single-

10.1 phase/1st way double- |10.5 of single-phase |I1.1 hase g?eari?\
phase B phase of 2nd way P 9
3rd way single- Direction control glrga?:gg/lgtﬁ wse

10.2 phase’2nd way double- (I0.6 of single-phase |11.2 doubles-g hase y
phase A phase of 3rd way Clearingp
4th way single- Direction control . )

10.3 phase2nd way double- |10.7 of single-phase [11.3 4Lha\év:)(,:lzgﬁrlle
phase B phase of 4th way P 9
5th way single-phase/3rd Direction control gltgasrmg};ghv";ze

11.4 way double-phase A 12.0 of single-phase [12.4 double? hase y
phase of 5th way clearingp
6th way single-phase/3rd Direction control .

11.5 way double-phase B 2.1 of single-phase |12.5 GLha\éV:)&ZZﬁrI,e_
phase of 6th way P 9
7th way single-phase/4th Direction control thgasrmgyz;ﬁhv?;e

11.6 way double-phase A 12.2 of single-phase [12.6 double(? hase y
phase of 7th way clearingp
8th way single-phase/4th Direction control . i

11.7 way double-phase B 12.3 of single-phase [12.7 8?{3\:’?&22%6
phase of 8th way P 9

3.5.1.4.3 High-speed Counting Mode Schematic

Counting Mode Counting Waveform

r F 3 s ' F
1 (one time T L
frequenc

Single- a 2

phase

counting ) £ £ 1 i 1

2 (two times
frequency) ¥ - ¥ v
-

Double- 1 (one time

Egjﬁﬁng frequency)

[ Count Upwards| [Count Downwards|
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Counting Mode

Counting Waveform

frequency)

A Phase
2 (two times B Phase
frequency)

— 1 [Count Upwards| [Count Downwards| l‘
& & | & | & & & L
A Phase | h | 1 ] | * |
- F 3 F - r I r
4 (four times B Phase 4 : ¥
|

| Count Upwards| [Count Downwards)|

3.5.1.4.4 Application Example of Instructions

Variable Definition

No. ‘ariable Name | Address ariable Degcription Variable Type Initial Value Power Fail Safeguard
0001  [HSCinst HSC_H = FALSE =
0002 WarBoaoL1 BOOL j FALSE j FALSE LI
0003 WarBooL2 BOOL LI FALSE LI FALSE LI
0004 Wararr ARRANTD..20] OF DINTj FALSE LI
0005 WarAct BOOL LI FALSE LI FALSE LI
0005 Warcy DINT LI 0 FALSE LI
0oa7 Warerror BYTE j 0 FALSE LI

Programming

Language Program
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Variable Definition

0001
HEClInst
VarBOOL 1 HSC_H VarAct
| | EN_R Active (
VarBOOL2—CLR CV —{ Varov |
Ladder 0 I—UpDN Error —{Varerror
Diagram 0 I—MUEIE
(LD) 2 |in_Select
[ 3 HCMP_NUM
Vararr I—F"l.-"
[ 1000 |sv
1 INT_EN
Structured  |HSCInst(EN_R:=VarBOOL1,CLR:=VarBOOL2,UpDN:=0,Mode:=0,In_Select:=2,
Text (ST) |CMP_NUM:=3,PV:=Vararrl,SV:=1000,INT_EN:=1,Active=>VarAct,CV=>Varcv,Error=>Varerror);
HEClInst
HSC_H [0]
VarB0OL1 HEN_R Activel——[VarAct @)
VarBoOL2 MCLR cv— vare | B
Continuous 0 HUpDM Erron p Varerror F
Function 0 iode
Chart
(CFC) 2 Hin_Select
3 pCMP_MUM
Vararr WPV
1000  paatd
1 MINT_EN

3.5.1.4.5 Program Instruction

When EN_R is set and preserved, the second way single-phase counter counting upwards, and producing
3 interruptions during the counting, counting from 1000. When CLR is 1, the counting value reset.

@
e When high-speed counter enable end is invalid, stop high-speed counting immediately, CV resets

when re-touching off the high-speed counter.

e When clearing end CLR changes from 0 to 1, that is rising edge comes, CV value becomes 0, if there
is still pulse input, CV value begins to accumulate from 0.

e SV set value is valid after high-speed counting enable, if set value improper, corresponding value of
error refer to the instruction of Error.

e Counting direction control function end UpDN only makes sense when one-phase counting.

e When still counting upwards if CV values equal to 2,147,483,647, CV value becomes -2,147,483,648,
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similarly, when continuing to count downwards even high-speed counting instruction current CV value
equals to -2,147,483,648, CV value becomes 2,147,483,647.

e One-phase counting channel supports the highest counting frequency is 100,000 Hz, double-phase
counting channel supports the highest counting frequency is 50,000 Hz. Set the data in counting value PV
data shall meet the condition: when counting upwards, PV[i+1]>PVJi]; when counting downwards,
PV[i+1]<PV[i], or can’t count normally.

e Each one-phase high-speed counter takes up a high-speed input channel, double-phase (A/B) high-
speed count takes up two high-speed input channels. If using double-phase high speed counter, then the
two corresponding high-speed channel one-phase counter can’t work, and the process value, target value
and counting mark of double-phase (A/B) high-speed count shall be saved in special register of
corresponding first high-speed input channel.

3.5.1.5 HSC L(High Speed Counting,5104/5105/5107E/5107L/5109L)

In different CPU modes, HSC instructions are different.

3.5.1.5.1 Description of Function

High-speed counting function block can achieve duplex count of A, B or increase or decrease count of
one-edge of A, B. When the counting value reaches set value, then can choose whether to start
interruption. When A and B phase counting, one can receive the difference of pulse input count between
the range of 90°+60°.

H3C_L
—EN_R Active —
—Reset CV —
—UpDM Errar —
—Mode
—In_Select
—PV

—8V
—INT_EMN

HSC_L Function Block

3.5.1.5.2 Description of Parameter

::’nzfr:%eter EQ: i Eszg:ilg::on f Instruction of Parameter Value

EN_R BOOL [Enable 0—1: Rising edge enable, level preserved
Reset BOOL [Clearing 0—1: Rising edge clearing

UpDN BOOL [Counting direction |0: Count upward
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I Type of Descr!ptlon o Instruction of Parameter Value
Parameter [Data Function
control 1: Count downward
=1:10.0 is pulse input end (double-phase count A phase), 10.2 is clearing
In Select BYTE Choice of input end, 10.4 is counting direction control (double-phase count B phase)
- point =2:10.1 is pulse input end, 10.3 is clearing end, 10.5 is counting direction
control
Mode BYTE [Choice of mode See details in Table
PV DINT Set counting value [-2,147,483,648~2,147,483,647
Y pINT  [Shangingvalue 1\, 1 47 4a3 648~2,147,483,647
after triggering
INT_EN BOOL |Interruption enable O Doesn't interrupt aft(_ar reaching count
1: Interrupt after reaching count
UL e el DEsEr e gl Instruction of Parameter Value
Parameter Data Function
Active BOOL Mark of reaching O Count doesn’t reach set value
the count 1: Count reaches set value
cv DINT S;Lrsmcoum'”g -2,147,483,648~2,147,483,647
=0: Correct
=1: In_Select parameter configuration error
=2: Mode parameter configuration error
=3: Related parameter of hardware
. . =4: Related parameter of hardware
Error BYTE Error information =5: Related parameter of hardware
=6: Related parameter of hardware
=7: Related parameter of hardware
=8: Resources are occupied (for example: DI channels have been
configured as pulse catch or fast external interruption)
Detailed Instruction of Mode Parameter
Ei”al Overview of Function Description
Bit7~
Bit5 - Reserve
0: Software control, the value of function block parameter UpDN controls
. . . Lo counting direction
Bit4 Choice of counting direction 1: Hardware control, pointing DI channel (10.4, 10.5) value to control
counting direction.
0: Rising edge of Reset achieve value clearing
Bit3 Choice of clearing method 1: Rising edge of corresponding DI channel (10.2,10.3) to achieve counting
value clearing
00: Single-phase counting 1 time frequency, double-phase counting 2
o . . times frequency
B!tz Choice of frequency doubling 01: Single-phase counting 2 times frequency, double-phase counting 4
Bitl mode .
times frequency
10, 11: Both single and double phase are invalid.
. Choice of one or double phase [0: Single-phase counting
Bit0 : : ;
counting 1: Double -phase counting
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3.5.1.5.3 Description of Instruction

Clearing end Reset: when Reset becomes from False to True, CV value becomes O, if there is still pulse
input, CV value continues to accumulate from 0O, clearing end can be outer input point or variable.

Input point choosing function end In_Select: In_Select has 2 values. When In_Select=1, one can choose
single-phase or double phase count through setting bitO of mode; when In_Select=2, there shall only be
single-phase count, the bit0 of mode only can be 0.

0 Upward count
1 Downward count
Low level |Upward count
High level|Downward count|

\Variable set

Outer input point]

When single-phase counting, the counting direction shall be decided by UpDN input variable or outer input
point. When the UpDN is not bind with outer input point (that is bit4 of mode =0), the counting direction
shall be decided by UpDN end input variable; When UpDN chooses to bind with outer input point (that is
bit4 of mode =1), counting direction shall be decided by the high and low level of binding input end.

When double -phase counting, UpDN function end has no sense, the counting direction shall be decided
by A-phase and B-phase imput. When A-phase is over B-phase, counting direction is upwards counting,
when B-phase is over A-phase, counting direction is downwards counting.

A Phase ‘ L

= Count Upwards
l pwards|

B Phase l
[Double-phase Count Upwards|

(a)

A Phase L

*| |Count Downwa rd5| | |

B Phase L

IDouble-phase Count Downwards|

(b>
Double-direction Counting Schematic

Frequency multiplication function end Mode counting as shown in follows table( 1| shows the appearance
of counting conduct).
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Counting Mode Schematic

Counting Mode Counting Conduct Waveform

One time 1 1 1 1
) frequency

Single-phase

count )
Two times
frequency 1 1

A Phase | = 2] *—

Two times B Phase T i
frequency | |

|CC|L|r'It Upward5| |CC|L|nt Dﬁwnward5| I_
Double-phase

Count -~ [y -~ | FY
A Phase ] 1 | ' 1 l—

frequency

] n n
- | E - | -~ | |

|
|
Four times B Phase i 1
|
|

S

Count Upwards| [Count Downwards|

When still counting upwards if CV values equal to 2,147,483,647, CV value becomes -2,147,483,648;
similarly, when still counting downwards if high-speed counting instruction current CV value equals to -
2,147,483,648, CV value becomes 2,147,483,647.

High-speed counter is triggered by level, when the front energy line is broken, stop high-speed count and
reset high-speed counter, CV clears zero when re-triggering the high-speed counter.

3.5.1.5.4 Special Instruction

Each single-phase high-speed counter takes up a high-speed input channel, and each double-phase high-
speed count takes up two high-speed input channels. If using double-phase high speed counter, then the
two corresponding high-speed channel single-phase counter can’t work.

If one channel is taken up by HSC function block, then other HSC function block can’t use the channel, or
there will be some counting errors.

HSC function block and channel filtering parameter (configuration in AutoThink interface) takes up much
CPU hardware resources; and will make heavy burden when they are opened together, and there may be
counting errors, so do not enable them together during the use.
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3.5.1.5.5 Application Example of Instructions

Variable Definition

No. \ariable Name Address Variable Description Variable Type | Initial Value | Power Fail Safeqguard
000 HSC_Linst HSC_L LI FALSE =
o002 VarBooL1 BOOL LI FALSE LI FALSE
0003 VarBooLz2 BOOL LI FALSE LI FALSE
0004 VarReset BOOL LI FALSE LI FALSE
0005 arCy DINT LI 0 FALSE
0006 warErr BYTE LI 0 FALSE

Programing language [Program

HSC_Linst
VarBOOL1 H3C_L VarBOOL2
—] | EN_R Active {)—
‘-IarResetl—Reset CV — VarCy
0 I—UpDN Errar —{ VarErr
Ladder diagram (LD) Tl_ Maode

In_Select

L2
30000 PV

1000 |3V
0 FINT_EN

HSC_LlInst(
EN_R:=VarBOOL1,
Reset:=VarReset,

UpDN:=0,
Mode:=0,
Structured text (ST) :2\78:%'88832
SV:=1000,
INT_EN:=0,
Active=> VarBOOL?2,
CvV=>VarCV,
Error=>VarErr);
HSC_LInst
HSC_L [0]
YarBOOoL1 MEM_R Active p VarBOOLZ2
WarReset mReset CW ¥ VarCy
Continuous function 0 ¥UpDN Erron FEP
diagram (CFC) 0 piMode
2 MIn_Select
30000 Py
1000 MY
] MINT_EM

Program description:Program Instruction:

When EN_R is set and held, the 2nd single-phase counter counts up to 30000 pulses and the initial count
starts at 1000. When Reset is 1, the count value is reset.
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3.5.1.6 PTO_H (PTO Output, 5106/5108/5118)

3.5.1.6.1 Description of Function

Output the pulse with frequency pointed by VMin, VMax, ACCTime, duty ratio pointed by Duty and number
set by Position from the port pointed by Axis.

PTO_H
—EN_R Active —
—Axis CY
—ACCMode Error —
—{Duty
—Position
—VMin
—{VMax
—ACCTime
—INT_EX
—NUM_EX
—INT_EN

PTO_H Function Block

3.5.1.6.2 Parameter Description

Input Type of o . .

Parameter Data Description of Function Instruction of Parameter Value

EN_R BOOL Enable 0—1:Rising edge enable, high level keep
=1: Input axis 1, output pulse end Q0.0

. . =2: Input axis 2, output pulse end Q0.1

Axis BYTE Output channel selection ~3: Input axis 3. output pulse end Q0.2
=4: Input axis 4, output pulse end Q0.3

ACCMode BOOL Accek_eratlon and deceleration mode 0 Trapezoidal curve

selection 1: S curve
. 0: 50%

Duty BOOL Duty ratio 1: 250

Position DWORD Number of output pulse set 1~4,294,967,295

VMin DWORD Preliminary frequency 10 Hz~100,000 Hz

VMax DWORD Highest frequency 10 Hz~100,000 Hz

ACCTime WORD Acceleration and deceleration time 0~32,767 ms (0 means average speed)

INT_EX BYTE Interruption input point selection See details in Note

NUM_EX DWORD Re-send number after interruption input |0~4,294,967,295
0: Doesn't interrupt after finishing output of

. pulse

INT_EN BOOL Interruption enable 1: Interruption occurs after finishing output of

pulse
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Output Parameter|Type of DatalDescription of Function|instruction of Parameter Value
0: Stop sending

Active BOOL Mark of sending pulse 1: On the process of sending
CV DWORD Number of sent pulse 1~4,294,967,295

=0: Correct
Error BYTE Error information =1: The channel is taken up

=2: Configuration output axis error|
=3: Frequency output error

Note: instruction of interruption input of channels
B Trigger selection: Outer input point.
B Trigger condition: Rising edge trigger, high level doesn’t keep.
B INT_EX parameter corresponding meaning: O: not choose; 1~24:10.0~12.7.

B Description of process: The current enable status only can support one valid trigger, The output
immediately executes the number of pulses specified by NUM_EX when the rising edge is
triggered.

B Interruption enable: If interruption enable (NT_EN=1), then respond the corresponding
interruption events after finishing re-sending number of pulse.

3.5.1.6.3 Special Instruction

When one of the following situations occurs, output the pulse with frequency pointed by VMax, Duty ratio
pointed by Duty and number set by Position at the same speed.

B Acceleration and deceleration time ACCTime is 0.

B Preliminary frequency VMin are equal to the highest frequency VMax.
B Number of output pulse Position is less than 6.
[ |

The output change of PTO_H function will not change the status of special register value.
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After the input INT_EX is captured in out process of pulse, pulse is

L

Position

#——NUM_EX——b

Input capture,
INT EX=1!

<
N\
N\

2

When INT_EN=1,
interruption events

triggered

e

Interruption events
triggered actually

stopped after NUM_EX pulses are output uniformly in current frequency

nterruption events that have

not been triggered

Process of Pulse Output

3.5.1.6.4 Application Example of Instructions

|Variab|e Definition

No. Variable Mame Address Variable Description Variable Type Initial Value Power Fail Safeguard
o0 FTO_Hinst FTO_H hd FALSE
o002 WVarBooL1 BOOL ﬂ FALSE ﬂ FALSE
0003 VarBooL2 BOOL Ll FALSE Ll FALSE
0004 VarCw DWORD ﬂ 0 FALSE
0005 VarErr BYTE ﬂ 0 FALSE
Programing language |Program
PTO_Hinst
VarBoOL1 FTO_H VarBooL2
— | EN_R Active () —
2 I—A}{is CV — VarCV |
] I—ACEMnde Errar — VarErr |
] |— Duty
Ladder diagram (LD) 100000 | Position
500 I—‘u'r-.ﬂin
20000 I—‘u'Max
a0 I—ACCTime
1 I—INT_EX
10000 I—NUM_EK
0 I—INT_EN
PTO_Hinst(
EN_R:=VarBOOL1,
Structured text (ST)  |Axis:=2,
ACCMode:=0,
Duty:=0,

329




r&ﬂs}

Variable Definition

Position:=100000,
VMin:=500,
\VMax:=20000,
ACCTime:=50,
INT_EX:=1,
NUM_EX:=10000,
INT_EN:=0,
Active=> VarBOOL2,
CV=>VarCV,
Error=> VarErr);
PTO_HInst
FTO_H [0]
VarBooL MEMN_R Active o VarBOOLZ
2 W AxiS CV p VarCy
0 MACCHMode Erran :‘u’arErr'
] p Cluty
Continuous function . -
diagram (CFC) 100000 ¥Fosition
500 HyMin
20000 VM ax
50 HACCTime
1 MIMNT_EX
10000 MUIM_EX
] MIMNT_EM

Program Instruction:

When EN_R is set and held, the axis 2 (Q0.1) sends 100000 pulses with a duty cycle of 50, accelerates
from 500 Hz to 20000 Hz in the trapezoidal acceleration mode, and the acceleration time is 50 ms. 1f 10.0
inputs pulse, generate an interrupt, and then send 10,000 pulses, the end. CV shows the number of
pulses sent.

3.5.1.7 PTO_L (PTO Output, 5104)

3.5.1.7.1 Description of Function

After setting number of output pulse and frequency, output pulse whose number and frequency has been
set by specific switching output point.
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PTO_L
—EN_R Active —
—{Axis CV
—{Mode Error -
—DIR_CTRL
—{Duty
SEG_Select
—Target
—{VMax
ACCTime
—{INT_EN

|

|

PTO_L Function Block

3.5.1.7.2 Description of Parameter

e WEE i Description of Function Instruction of Parameter Value
Parameter |Data
EN_R BOOL Enable 0—1 Rising edge enable, level keep
. . . =1: Axis 1 output pulse (including direction axis)
AXis BYTE Output axis selection =2: Axis 2 output pulse (including direction axis)
Action mode and output logistic relation
1: Type of increment PLS+SIGN (forward OFF/backward
Mode BYTE Action mode ON)
2: Type of increment PLS+SIGN (forward ON/backward
OFF)

\Whether output direction is
DIR_CTRL |BOOL associated with input end
configuration

0: Not associated
1: Associated

0: 50%

Duty BOOL Duty ratio 1: 25%

SEG_SELECT=0: 10 segments
1: 30 segments

2: 60 segments

3: 100 segments

SEG_Select [BYTE Segments selection

-2,147,483,648~2,147,483,647, the least absolute value

Target DINT Target location set of number of pulse shall be not less than 20
VMax DWORD |The highest frequency 10 Hz~20,000 Hz
ACCTime WORD ﬁr%ceeleratlon and deceleration 0~32,767 ms (0 shows uniform)
INT EN BOOL Interruption enable 0 Doesn’t |_nterrupt after flnl_sr_ung output of pulse
- 1: Interruption occurs after finishing output of pulse
O e e Descr_lptlon e Instruction of Parameter Value
Parameter Data Function
Active BOOL Mark of sending O Stop sending (finish ser_ldlng pulse)
pulse 1: On the process of sending
cv DINT m?eber ofsent |5 147,483,648~2,147,483,647
=0: Correct
Error BYTE Error information =1: The channel is taken up by PWM, directly quit function block
=2: Configuration output axis is error, directly quit function block
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Output
Parameter

Type of

Data Function

Description of

Instruction of

Parameter Value

function block
block

block

=3: Configuration action mode is error, directly quit function block
=4: Configuration acceleration segment is error, directly quit

=5: Configuration output pulse number is error, directly quit function
=6: Configuration output frequency is error, directly quit function

=7: Configuration acceleration and deceleration time is error,
directly quit function block

(i)The number of segments indicates the number of frequency jumps that theoretically need to pass when
the output frequency is accelerated to the set frequency value. Selecting a larger number of segments will

make the acceleration and deceleration process smoother, but may cause the acceleration time error to

be larger.

3.5.1.7.3

Description of Instruction

B The instruction of pulse output control has direction end, there are 2 motion control modes;

description: when enable signal becomes ON from OFF, output pulse from pointed channel.

Output Axis Selection

Output Channel of Pulse

Pulse Output Direction Channel

1

Q0.0

Q0.2

2

Q0.1

Q0.3

B Increment type of action mode and sending method of pulse; increment type relative value
control the output of pulse with number set by target value.

Selection Method Target Value[Forward : OFF

PLS+SIGN

Backward: ON

PLS+SIGN
Forward : ON
Backward: OFF

Process Value

Positive number

Pulse input: ON
Direction output : OFF

Pulse input: ON
Direction output : ON

Progressive increase

Negative number

Pulse input: ON

Direction output : ON

Pulse input: ON
Direction output : OFF|

Progressive decrease

3.5.1.7.4 Application Example of Instructions

|Variab|e Definition

Nao. Variabkle Name Address Variable Description Variable Type Initial Walue Power Fail Safeguard
0001 PTO_LInst PTO_L x FALSE hd
nooz2 WarBOOLA1 BOOL ;I FALSE LI FALSE LI
0003 WarBOOL2 BOOL ll FALSE LI FALSE LI
noo4 WarCy DINT ﬂ 0 FALSE LI
00as WarErr BYTE ﬂ 0 FALSE LI
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Variable Definition

:Drograming Program
anguage
PTO_Linst
VarBOOL 1 PTO_L VarBOOL2
— | EN_R Active {(—
1 I—.A.xis CV — VarCv
2 |—r-.-1nde Errar —{ VarErr
Ladder diagram I|_ DIR_CTRL
(LD) 0__|—puty
0 |— SEG_Select
100000 |—Target
10000 I—‘-IMax
50 I—ACCTime
0 |— INT_EM
PTO_LInst(
EN_R:=VarBOOL1,
AXis:=1,
Mode:=2,
DIR_CTRL:=0,
Duty:=0,
Structured text SEG_Select:=0,
(ST) Target:=100000,
VMax:=10000,
ACCTime:=50,
INT_EN:=0,
Active=> VarBOOL2,
CV=> VarCV,
Error=> VarkErr);
PTO _Linst
PTO_L ]
YVarBooL MEMN_R Active W VarBoOoL2
1 B i cV T
2 Miode Error ;‘-.-’arErr'
Continuous 0 MOIR_CTRL
function diagram N
(CFC) 0 pDuty
] MSEG_Select
100000 pTarget
10000 I ax
50 MACCTime
0 MIMT_EM

Program Instruction:

When EN_R is set and held, axis 1 (Q0.0) sends a pulse with a duty cycle of 50 (Q0.2 for controlling the
rotation direction of the motor) in increments of PLS + SIGN (forward ON / reverse OFF). Send a total of
100,000, the maximum output frequency is 10000Hz, acceleration and deceleration time is 50ms, CV

shows the number of pulses sent.
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3.5.1.8 MOVERELATIVE_M (Relative Move, 5128)

3.5.1.8.1 Description of Function

Used for controlling electric machine for positioning, taking original point as reference point to output pulse
whose number and frequency has been set to reach positioning function. The article doesn’t support to
modify MOVERELATIVE parameter value during operation and doesn’t support triggering the matching
interruption of process value in process during output of pulse.

MOVERELATIVE_M
—EN_R Active —
—Axis CV —
—ACCMode Error
—hode
—Position
—¥Min
—vhax
—ACCTime
—INT_EN
—INT_EX
—SEL_WIN
—OPEN_WIN
—CLOSE_WIN
—INT_EDG
—NUM_EX

MOVERELATIVE_M Function Block

3.5.1.8.2 Description of Parameter

Input Type of |Description of .
Parameter |Data Function Instruction of Parameter Value
EN_R BOOL [Enable 0—1 Rising edge enable, high level keep
PLS+SIGN mode
=5 : Output axis 5, pulse output end QO0.0, pulse direction Q0.4
=6: Output axis 6, pulse output end QO0.1, pulse direction Q0.5
=7: Output axis 7, pulse output end QO0.2, pulse direction Q0.6
Axis BYTE Output axis =8: Output axis 8, pulse output end QO0.3, pulse direction Q0.7
selection CW/CCW mode

=5, 7

Separately show output is : axisb, axis 7

If output 6 response to axis 5 output, if output 8 responses to axis 7
output

Acceleration and
ACCMode BOOL [deceleration mode
selection

0: Trapezoidal curve
1: S curve

0: PLS+SIGN mode

Mode BOOL Pulse mode control 1: CW/CCW mode

Relative position

Position DINT
set

-1,073,741,824~1,073,741,823
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L Type of Descr!ptlon o Instruction of Parameter Value
Parameter |Data Function
VMin DWORD |7 reliminary 10 Hz~100,000 Hz
frequency
VMax DWORD [fhe Mighest 10 Hz~100,000 Hz
requency
ACCTime WORD Acceleration and 0~32,767 ms (0 shows uniform)
deceleration time
\Whether
Interruption enable [0: Doesn’t interrupt after finishing output of pulse
INT_EN BOOL T : ) > S
- after finishing 1: Interruption occurs after finishing output of pulse
output
Ln;;rtrigifcqignnPUt 0~16 refer to Interruption_Input_Instruction_of_Various_Axis_INT_EX, if
INT_EX BYTE during output the parameter is 0, then the follows parameters related with interruption
process are invalid.
Constraint the validity of parameter of
INT_EX hardware
SEL_WIN BYTE |Window selection [0 : Not use window
1 : Valid within window
2 : Valid out of window
OPEN_WIN |[DINT  [Relativevalueof |, \7q 741 894-1,073,741,823 When INT_EX=0, the array is
window 1 valid
CLOSE WIN IDINT Relative value of 11,073,741,824~1,073,741,823 See the function schematic in
- window 2 operation examples.
INT_EX 0: Rising edge trigger
INT_EDG  |BOOL |interruption jump |- o9 €dge g
; 1: Falling edge trigger
edge selection
NUM_EX  |DWORD [3€d number after |y, 1,47 183 ga7
stopping input
Output Type of Description of .
Parameter Data Function Instruction of Parameter Value
. . 0 : Stop sending
Active BOOL Mark of sending pulse 1 On the process of sending
cv DINT Number of sent pulse  |-1,073,741,824~1,073,741,823
=0: Correct
=1: The channel is taken up
=2: Configuration axis is error
Error BYTE Error information f3 Frequen(_:y OUtqu IS error L
=4: Process interruption input point selection is error
=5: Setting parameter for relative position is out of range
=6: Acceleration and deceleration time parameter setting
error

3.5.1.8.3 Operating Examples

Choosing external interruption to trigger during the process of output, the schematic of parameter related
to INT_EX instruction is as shown in figure.
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Frequency y
/HZ

OPEN_WIN
indow starting point

SEL_WIN=1
Window for triggering
signal is valid

| Enable point

for interruption
occurs

Stopped point |
|

L}
|

CLOSE_WIN
Window end

Stopped point for no
interruption ocours

o

Input interruption signal
detected by hardware

SEL_WIN=1
Cutside the
window is invalid

Current enable anly
support valid trigger
for one tirme

-
The number of
sending pulse

SELLWIN=1
QOutside the window is invalid

IMT_EX is not O,
trigger signal is valid

INT_EDG = 0, rising
edge trigger

Re-sending pulse

interruption

|
T
|
|
|
|
|
|
|
|
|
|
|

number MUM_EX afte

Schematic Diagram of Parameter Related to INT_EX Instruction

3.5.1.8.4 Explanation

1. PLS+SIGN output mode

—— Forward -—---|----— Backward =

Pulse [pulse]

LRI L] FIFLRIELE

Rotation direction OFF |

[Sign]

PLS+SIGN Output Mode

ON

Speed points pulse to output, rotation direction point use ON/OFF to point, under the mode, rotation
direction OFF response to forward of electric machine.

2. CW/CCW output mode
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"‘ Forward "i" Baclkward —=

CCW pufse]. LA

CW/CCW Output Mode

Under the effect of the method, forward and backward shall be controlled by double pulse of pulse.

3.5.1.85 Example

Current position is 5000, as target value +7000, operating pulse output instruction;
Pulse + direction: output 7000 pulse from pulse output axis, direction output low level.
CWLCCW: CW axis output 7000 pulse, CCW output low level.

The current location is 12000 after the above two methods.

3.5.1.8.6 Interruption Input Instruction of Various Axis INT_EX

B Trigger selection: hardware input trigger, trigger point pointed by users. 0: not choose; 1~16:
10.0~11.7.

B Trigger condition: rising edge or falling edge trigger are available, high level doesn’t keep.

B Process description: current enable status only can support one-time valid trigger, and still output
number of pulse pointed by NUM_EX according to set parameter.

3.5.1.8.7 Special instruction

Output pointed number of pulse at same speed by VMax when there is one of following cases.
B Acceleration and deceleration time ACCTime is 0.
B Preliminary frequency VMin equal to the highest frequency VMax.

B Number of output pulse Position is less than 6.

3.5.1.8.8 Application Example of Instructions
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Variable Definition

No. ariable Name Address Variable Description Variable Type | Initial Value ‘ Power Fail Safeguard
0001 MOWVERELATIWE_MInst WMOVERELATVE_M ;I FALSE b
ooz WarB00oL1 BoOOL j FALSE LI FALSE
0003 VarBOOL2 BOOL j FALSE LI FALSE
o004 VarCw DINT j 0 FALSE
0oos “arkrr BYTE LI 0 FALSE
Programing Program

language
MOVERELATIVE_MInst
VarBooLd MOVERELATIVE_IM VarBooL?
—] | EN_R Active () —
5 I—.ﬁ-.xis CV —{ VarCVv
0 I—ACCMnde Error — Varkrr
] |— Mode
20000 |— Fosition
. 500 Win
Ladder diagram 10000 WM ax
(LD) 500 }—{ACCTime
] |— INT_EM
] |— INT_EX
] |— SEL_WIN
0 |— OPEMN_WIN
0 I—CLGSE_WIN
] |— INT_EDG
] |— MUM_EX

MOVERELATIVE_Minst(
EN_R:=VarBOOL1,
AXis:=5,
ACCMode:=0,
Mode:=0,
Position:=30000,
\VMin:=500,
VMax:=10000,
ACCTime:=500,
INT_EN:=0,
INT_EX:=0,
SEL_WIN:=0,
OPEN_WIN:=0,
CLOSE_WIN:=0,
INT_EDG:=0,
NUM_EX:=0,
Active=> VarBOOL2,
CV=>VarCV,
Error=> VarErr);

Structured text
(ST
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Variable Definition

MOVERELATIVE_MInst
MOVERELATIVE_M .
VarBOOL1 HEN_R Activel—p VarBOOLZ
0 MACCMode Error—y{Varer |3
0 pllode
30000 MPosition
Continuous °00 HVMin
function diagram 10000 MVMax
(CFC) 500 HACCTime
0 MINT_EN
0 MIMNT_EX
] WIEL_WIM
0 M OPEMN_WIN
0 HCLOSE_WIN
0 MINT_EDG
0 w UM _EX

Program Instruction:

When the EN_R is set and held, the axes 5 (Q0.0 and QO0.4) send a pulse with a duty cycle of 50 in the
double pulse mode, sending a total of 30,000, the initial frequency is 500 Hz, the maximum output
frequency is 10000 Hz, acceleration and deceleration time is 500ms, trapezoidal acceleration /
deceleration mode, CV shows the number of sent pulses, no interrupt generated.

3.5.1.9 MOVERELATIVE_H (Relative Move, 5106/5108/5118)

3.5.1.9.1 Description of Function

Used for controlling electric machine for positioning, taking original point as reference point to output pulse
whose number and frequency has been set to reach positioning function.
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—EN_R
—AKiS

—ACCHMode

—Duty

—Position

—VMin
—Vhax

—ACCTime
—INT_EN

MOVERELATIVE_H

Active —
CV |—
Error —

MOVERELATIVE_H Function Block

3.5.1.9.2 Description of Parameter

LA ekl Description of Function |Instruction of Parameter Value

Parameter Data

EN_R BOOL Enable 0—1 Rising edge enable, high level keep
Pulse + direction mode
1 : Output axis 1, pulse output end QO0.0, pulse direction Q0.4
2 : Output axis 2, pulse output end QO0.1, pulse direction Q0.5
3 : Output axis 3, pulse output end QO0.2, pulse direction Q0.6

. . 4 : Output axis 4, pulse output end QO0.3, pulse direction Q0.7

AXis BYTE Output channel selection CW/COW mode
5 : Output axis 1, pulse output end (CW) QO0.0, pulse output
end (CCW) Q0.1
6 : Output axis 2, pulse output end (CW) QO0.2, pulse output
end (CCW) Q0.3

ACCMode BOOL Accelgratlon mode O Trapezoidal curve

selection 1: S curve
. 0: 50%

Duty BOOL Duty ratio 1: 25%

Position DINT sNe;meer of output of pulse | ; 1 17 483,648~2,147,483,647

VMin DWORD |Preliminary frequency 10 Hz~100,000 Hz

VMax DWORD [Highest frequency 10 Hz~100,000 Hz

ACCTime WORD Accelerat_lon a_md 0~32,767 ms (0 shows uniform)

deceleration time
INT_EN BOOL Interruption enable 0: Doesn't interrupt after finishing output of pulse

1: Interruption occurs after finishing output of pulse

Output Parameter|Type of DatalDescription of Function|instruction of Parameter Value

0: Stop sending

Active BOOL Mark of sending pulse 1: On the process of sending

CV DINT Number of sent pulse -2,147,483,648~2,147,483,647
=0: Correct

Error BYTE Error information =1: The channel is taken up

=2: Configuration output axis is error
=3: Frequency output is error
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3.5.1.9.3

1. PLS+SIGN output mode

Description of Instruction

- Forwa

Pulse [pulse]

Rotation direction OFF

[Sign]

rd ==— Backward =

2. CW/CCW output mode

(CW pufse]

3.5.1.94 Example

PLS+SIGN Output Mode

Speed points pulse to output, rotation direction use ON/OFF to point, under the mode, rotation direction
OFF response to forward of electric machine.

On

"' Forward ""|" Backward —=

CW/CCW Output Mode

Under the effect of the method, forward and backward shall be controlled by double pulse of pulse.

PEIEFE AR

Current position is 5000, as target value +7000, operating pulse output instruction:

Pulse + direction: output 7000 pulse from pulse output axis, direction output low level.

CW/CCW: CW axis output 7000 pulse, CCW output low level.

The current location is 12000 after the above two methods.

3.5.1.9.5 Application Example of Instructions

Variable Definition

No. “fariable Name Address ‘ariable Description Variable Type Initial Value Power Fail Safeguard
0001 MOVERELATIVME_HInst MOWERELATIVE_H = FALSE ll
nonz WarBOOL1 BOOL ll FALSE LI FALSE LI
ooo3 VarBooLz2 BOOL ;I FALSE ;I FALSE Ll
oon4 WarCW DINT LI 0 FALSE LI
nons “arErr BYTE ll 0 FALSE LI

Programing language |Program

341




ywzg

\Variable Definition

MOVERELATIVE_HInst

VarBOOL 1 MOVERELATIVE_H VarBOOL2
— | EN_R Active (—
5 I—.ﬂ-.xis CV 1 VarCV
1] I—ACCMnde Errar —{ VarErr
Ladder diagram (LD) 0 Duty
30000 I—F'nsitinn
500 Wiin
10000 I—‘ufr-.ﬂax
500 ACCTime
0 I—INT_EN
MOVERELATIVE_HInst(
EN_R:=VarBOOL1,
AXis:=5,
ACCMode:=0,
Duty:=0,
Position:=30000,
Structured text (ST) VMin:=500,
VMax:=10000,
ACCTime:=500,
INT_EN:=0,
Active=> VarBOOL2,
CV=> VarCV,
Error=> VarkErr);
MOVERELATIVE_Hinst
MOVERELATIVE_H -
YWarBOOoLA MEMN_R Activel—s VarBOOLZ
5 M AN Cl—wVarCy
0 MACCMode Erron—s VarErrP
Continuous function ] Dty
diagram (CFC
gram (CFC) 30000 yPosition
500 MIIN
10000 M ax
500 MACCTime
0 wIMNT_EMN

Program Instruction:

When the EN_R is set and held, the axes 1 (Q0.0 and QO0.1) send a pulse with a duty cycle of 50 in the
double pulse mode, sending a total of 30,000, the initial frequency is 500 Hz, the maximum output
frequency is 10000 Hz, acceleration and deceleration time is 500ms, trapezoidal acceleration /
deceleration mode, CV shows the number of sent pulses.
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3.5.1.10 MOVEABSOLUTE_M (Absolute Move,5128)

3.5.1.10.1 Description of Function

Used for controlling electric machine for positioning, taking original point as reference point to output pulse

whose number and frequency has been set to reach positioning function. And support the interruption

function.
MOVEABSOLUTE_M
—EN_R Active —
—{ s cY 1 —
—4CCMode INT_OQCCUR —
—Maode Error —
—{Puosition
—1{VMin
—{VMax
—{ACCTime
—{INT_EM
—IMNT_SIGMNAL
—{SEL_WIM
—{OPEMN_WIM
—{CLOSE_WIM
—{INT_EDG
—{MNUM_EX
MOVEABSOLUTE_M Function Block
3.5.1.10.2 Description of Parameter
::r:put Tig2 i Description of Function Instruction of Parameter Value
arameter Data
EN_R BOOL Enable 0—1 Rising edge enable, high level keep
PLS+SIGN mode
=5 : Output axis 5, pulse output end QO0.0, pulse
direction Q0.4
=6: Output axis 6, pulse output end QO0.1, pulse
direction Q0.5
=7: Output axis 7, pulse output end Q0.2, pulse
. . . direction Q0.6
AXis BYTE Output axis selection =8: Output axis 8, pulse output end QO0.3, pulse
direction Q0.7
CW/CCW mode
=5, 7
Separately show output is : axis5, axis 7
If output 6 response to axis 5 output, if output 8
responses to axis 7 output
ACCMode BOOL Accelgratlon and deceleration mode 0 Trapezoidal curve
selection 1: S curve
0: PLS+SIGN mode
Mode BOOL Pulse mode control 1: CW/CCW mode
Position DINT Absolute positioning value set -1,073,741,824~1,073,741,823

343




r&ﬂs}

L TiEe ol Description of Function Instruction of Parameter Value
Parameter Data
VMin DWORD |Preliminary frequency 10 Hz~100,000 Hz
VMax DWORD |The highest frequency 10 Hz~100,000 Hz
ACCTime WORD Acceleration and deceleration time |0~32,767 ms (0 shows uniform)
INT EN BOOL Interruption enable 0 Doesn’t |_nterrupt after flnl_sr_nng output of pulse
- 1: Interruption occurs after finishing output of pulse
INT_SIGNAL |BOOL Interruption input signal
Constraint the validity of parameter of INT_EX
hardware
SEL_WIN BYTE \Window selection 0 : Not use window
1 : Inside the window is valid
2 : Outside the window is valid
OPEN_WIN  |DINT Widow 1 absolute value -1,073,741,824~1,073,741,823
CLOSE_WIN |DINT Widow 2 absolute value -1,073,741,824~1,073,741,823
INT_SIGNAL interruption level jump edge selection
INT_EDG BOOL Level jump edge selection 0: Rising edge trigger
1: Falling edge trigger
NUM_EX DINT Target stopped positioning after -1,073,741,824~1,073,741,823
- interruption trigger
oLz e o Descr_lptlon f Instruction of Parameter Value
Parameter Data Function
. . 0: Stop sending
Active BOOL Mark of sending pulse 1: On the process of sending
CcVv DINT Number of sent pulse [-1,073,741,824~1,073,741,823
INT OCCUR  |BOOL Mark qf validity of stop O The interrupt does not take effect
- operation 1: The interrupt takes effect
=0: Correct
=1: The channel is occupied
=2: Configured axis error
=3: Frequency output error
Error BYTE Error information f4:-Acce_Ierat|0n and deceleration time parameter setting error
=5 : Setting parameter for absolute position is out of range
=6: When the interruption signal reaches, the current location
equals to interruption stopped target location
=7: When the interruption signal reaches, the current location has
crossed the interruption stopped target location

3.5.1.10.3 Examples of Operation

When the program interrupts signal is triggered during the process of output, operating the schematic
diagram as shown in Figure.
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Frequency A

Window for triggering
signal is valid

CLOSE_WIN
Window end

OPEMN_WIN
indow starting point [

Stopped point | )
for interruption 1, Stopped point for no
OCCUrs interm)ption ocours

| Enable point

o
The number of
I NUM_EX sending pulse
SEL_ WIN=1 I Current enable only
Outside the |
I

window is invalid far one time Cutside the window is invalid

Interruption signal input
by program

|
|
|
|
|
support valid trigger : SEL_WiIN=1
|
|
|
|
INT_SIGMAL :

Schematic Diagram of Parameter Related to INT_SIGNAL Instruction

The function block supports interrupt stop function; interruption signal is received through inputting
parameter INT_SIGNAL. The edge trigger method of interruption input signal INT_SIGNAL is pointed by
parameter INT_EDG.

When interruption input signal meets following conditions at the same time, then the trigger interruption
operates:

B After function block re-enable and hasn’t operated valid interruption, that INT_OCCUR parameter
is FALSE.

B Before the axis doesn’t reach the absolute positioning target location, INT_SIGNAL produces
valid jump edge.

B When interruption signal reaches, the current location of axis meets the window selection
condition. For example, when selecting SEL_WIN=1, the current location of axis shall be in the
window range pointed by OPEN_WIN and CLOSE_WIN.

B The current location of axis doesn’t jump over the interrupt target stopped location. When the
axis moves forward, interrupt target stop location NUM_EX> current absolute location of axis; or
if the axis moves backward, interrupt target stop location NUM_EX<current absolute location of
axis.
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0]
e If not using HOME instruction to set original point, then default the location before the first time using
any one of MOVERELATIVE, MOVEABSOLUTE, JOG or HOME instruction to control the movement of

electric machine. PWM instruction is not included, if using the two instructions to make the electric
machines move before using the above function block, then the preliminary original point will change.

e The original point referred by the absolute position is the same original point as that set by HOME
instruction.

e Absolute positioning function block is similar to relative positioning function block, only the selections
of reference point are different, when absolutely positioning, the location point and window always take the
original point as reference point, and the relative positioning always takes the current coordinate point as
reference point. If current location is 5000, as target value +7000, operating pulse output instruction.

e Pulse + Direction: Output 2000 pulse from pulse output axis, direction outputs low level.

e CWI/CCW: CW axis outputs 2000 pulse, CCW outputs low level.

3.5.1.10.4 Application Example of Instructions

Variable Definition

No. ‘ariable Name | Address | ‘ariable Description ‘ ‘fariable Type ‘ Initial Value ‘ Power Fail Safeguard

000 MOVEABSOLUTE_Minst MOVEABSOLUTE_M LI FALSE

nonz WarBOooL1 BOOL LI FALSE LI FALSE

ooo3 WarBooLz2 BOOL LI FALSE LI FALSE

non4 WarCy DINT bl ) FALSE

nons WarlNT BOOL Tl FaLSE LI FALSE

nons warErr BYTE bl ) FALSE

Programin
Iar?g?nge 9 Program
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Variable Definition

0004
MOVEABSOLUTE_MInst
VarBOOL1 MOVEABSOLUTE_M VarBOoOL2
| | EN_R Active ()>—
5 I—.#.xis CV —{ Varcv
[ 0 }ACCMode  INT_OCCUR | VarlNT
0 |—ru1nde Error — Varkrr
30000 Puosition
Ladder EDD I—"'.I'T'.'“n
diagram 10000 I—Urﬂax
(LD) 500 |—ACCTime
0 I—INT_EN
0 I—INT_SIGNAL
[0 FsEL_WIN
0 I—GF'EN_WIN
[ 0 HCLOSE_WIN
0 I—INT_EDG
0 I—NL.IM_E}{
MOVEABSOLUTE_MInst(
EN_R:=VarBOOL1,
AXis:=5,
ACCMode:=0,
Mode:=0,
Position:=30000,
\VMin:=500,
VMax:=10000,
ACCTime:=500,
Structured |INT_EN:=0,
text (ST)  |INT_SIGNAL:=0,
SEL_WIN:=0,
OPEN_WIN:=0,
CLOSE_WIN:=0,
INT_EDG:=0,
NUM_EX:=0,
Active=>VarBOOL2,
CvV=>VarCV,
INT_OCCUR=>VarINT,
Error=>VarErr);
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Variable Definition

Continuous
function
diagram
(CFC)

VarBOoL

MOVEABSOLUTE_Minst

5

0

0

30000

500

10000

500

Lo | W | N | e | e | e | ]

w w w w w w w w w w w w w w w

MOVEABSOLUTE_M

EM_R
Axis
ACCMode
Mode
Fosition
VMin
WMax
ACCTime
INT_EM
IMT_SIGMAL
SEL_WIN

OPEM_WIN

CLOSE_WIN

INT_EDG
MUM_EX

Active

CV

WarBooLz2
WarCy

INT_OCCUR]
Erraon

b . b .

‘-IarINT'

When the EN_R is set and held, the axes 5 (Q0.0 and QO0.1) send a pulse with a duty cycle of 50 in the
double pulse mode, moving to position for 30000 pulses (the number of pulses is calculated from the
origin), the initial frequency is 500 Hz, the maximum output frequency is 10000 Hz, acceleration and
deceleration time is 500ms, trapezoidal acceleration / deceleration mode, CV shows the number of sent

pulses.

3.5.1.11 MOVEABSOLUTE_H (Absolute Move, 5106/5108/5118)

3.5.1.11.1 Description of Function

Used for controlling electric machine for positioning, taking original point as reference point to output pulse
whose number and frequency has been set to reach positioning function.
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—Axis

—ACCMode

—{Duty

—{Position

—¥Min
—{VMax

—ACCTime
—INT_EN

MOVEABSOLUTE_H
—EN_R

Active —
CV
Errar

MOVEABSOLUTE_H Function Block

3.5.1.11.2 Description of Parameter
Input Type of - . .
Parameter Data Description of Function |Instruction of Parameter Value
EN_R BOOL Enable 0—1 Rising edge enable, high level keep
Pulse + direction mode
1: Output axis 1, pulse output end QO.0, pulse direction Q0.4
2 : Output axis 2, pulse output end QO0.1, pulse direction Q0.5
3 : Output axis 3, pulse output end QO0.2, pulse direction Q0.6
. . 4 : Output axis 4, pulse output end QO0.3, pulse direction Q0.7
AXis BYTE Output channel selection CW/CCW mode
5 : Output axis 1, pulse output end (CW) QO0.0, pulse output
end (CCW) Q0.1
6 : Output axis 2, pulse output end (CW) QO0.2, pulse output
end (CCW) Q0.3
ACCMode BOOL Accelgratlon mode 0 Trapezoidal curve
selection 1: S curve
. 0: 50%
Duty BOOL Duty ratio 1: 25%
Position DINT Number of output pulse set|-2,147,483,648~2,147,483,647
VMin DWORD |Preliminary frequency 10 Hz~100,000 Hz
VMax DWORD [The highest frequency 10 Hz~100,000 Hz
ACCTime WORD Acceleration and 0~32,767 ms (0 shows uniform)
deceleration time
INT_EN BOOL Interruption enable 0: Doesn't interrupt after finishing output of pulse

1: Interruption occurs after finishing output of pulse

Output Parameter|Type of Data|lDescription of Function|instruction of Parameter Value

0 : Stop sending

Active BOOL Mark of sending pulse 1: On the process of sending

CV DINT Number of sent pulse -2,147,483,648~2,147,483,647
=0: Correct

Error BYTE Error information =1: The channel is taken up

=2: Configuration output axis is error
=3: Frequency output is error
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3.5.1.11.3 Description of Instruction

Absolute positioning function block is similar to relative positioning function block, only the reference point
and calling times are different, the absolute positioning always takes original point as reference point, and
relative positioning always takes current coordinate point as the reference point.

Absolute position
point 500

Current point Current point

Datum point {@%

{Electrical origin point)

Absolute Positioning Schematic Diagram

3.5.1.11.4 Examples

Current position is 5000, as target value +7000, operating pulse output instruction:
B Pulse + direction: output 2000 pulse from pulse output axis, direction output low level.
B CWCCW: CW axis output 2000 pulse, CCW output low level

B The current location is 7000 after the above two methods.

3.5.1.11.5 Application Example of Instructions

Variable Definition

No. ‘ariable Name ‘ Address | ‘ariable Description ariable Type | Initial Walue | Power Fail Safeguard
oooi MOWVEABSOLUTE_HInst MCOWVEABSOLUTE_H LI FALSE hd
nooz VarBOoL1 BOOL LI FALSE LI FALSE
0003 VarB0OoL2 BOOL j FALSE ﬂ FALSE
0004 VarCv DINT LI 0 FALSE
0oos arErr BYTE LI 0 FALSE

Programin
9 9 Program
language
MOVEABSOLUTE_HInst
VarBOOL1 MOVEABSOLUTE_H VarBOOL2
—] | EN_R Active {—

AXis CV [— VarCyv
ACCMode Error — Varkrr

s

Ladder diagram (LD) Duty
30000 Position
500 WMin
10000 |—‘-.-’r-.-1ax
500 ACCTime
0 I—INT_EN
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Variable Definition

MOVEABSOLUTE_Hinst(
EN_R:=VarBOOL1,
AXis:=5,

I ACCMode:=0,
Duty:=0,
Position:=30000,
Structured text (ST) [VMin:=500,
VMax:=10000,
IACCTime:=500,
INT_EN:=0,
Active=> VarBOOL2,
CV=> VarCV,
Error=> VarkErr);

MOVEABSOLUTE_HInst

MOVEABSOLUTE_H .
| VarBooL1 MEM_R Artive p VarBOOLZ
5 Wi V] p|VarCy
0 MACCMode Erran ;‘-IarErr'
Continuous function 0 M Duty
diagram (CFC) y
30000 MPosition
500 MWVMin
10000 VI ax
500 MACCTime
0 MIMT_EM

Program Instruction:

When the EN_R is set and held, the axes 1 (Q0.0 and QO0.1) send a pulse with a duty cycle of 50 in the
double pulse mode, moving to position for 30000 pulses (the number of pulses is calculated from the
origin), the initial frequency is 500 Hz, the maximum output frequency is 10000 Hz, acceleration and
deceleration time is 500ms, trapezoidal acceleration / deceleration mode, CV shows the number of sent
pulses.

3.5.1.12 JOG_M (Jog,5128)

3.5.1.12.1 Description of Function

Jog control of high speed output point. When the pointed forward switch is ON, the motor rotates forwards,
when the backward switch is ON, the motor rotates backwards. If the forward and backward switches are
ON or OFF at the same time, the motor will stop.
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JOG_M
—EMN_R  Active —
—Axis Errar —
—Mode
—Velocity
—DIR_F
—DIR_HM

JOG_M Function Block

3.5.1.12.2 Description of Parameters
Lijeuic e @i DERE e 0l i Instruction of Parameter Value
Parameter Data Function
EN_R BOOL Enable 0—1 Rising edge enable, high level is valid
0 : PLS+SIGN Mode
Mode BOOL Mode control 1: CW/CCW Mode
PLS+SIGN mode
=5 : Output axis 5, pulse output end QO0.0, pulse direction Q0.4
=6: Output axis 6, pulse output end QO0.1, pulse direction Q0.5
=7: Output axis 7, pulse output end QO0.2, pulse direction Q0.6
=8: Output axis 8, pulse output end QO0.3, pulse direction Q0.7
AXis BYTE Output axis selection CW/CCW mode
=5: Axis 5
=7: Axis 7
Separately show output is : axis5, axis 7
If output 6 response to axis 5 output, if output 8 responses to
axis 7 output
\Velocity DWORD  |Output frequency 10 Hz~100,000 Hz
DIR_P BOOL Forward output control |If forward output control end is ON, forward pulse output or CW
end pulse output
Backward output control |If backward output control end is ON, backward pulse output or
DIR_N BOOL
- end CW pulse output

Output Parameter|Type of DatalDescription of Function|instruction of Parameter Value

0: Stop sending pulse

Active BOOL Mark of sending pulse 1: On the process of sending pulse
=0: Correct
Error BYTE Error information =1: The channel is taken up

=2: Configuration axis is error
=3: Frequency output is error

(i)Overview of operation: when DIR-P, DIR-N enable signal is connected, producing a forward or
backward pulse corresponding to the minimum instruction unit (Velocity). If the enable time is over 100ms,
outputting pulse constantly.
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3.5.1.12.3 Examples of Instruction

No. Variable Name Addressz Variable Description Variable Type Initial Walue Power Fail Safeguard
0001  |VarBOOL1 BOOL T FALSE Tl FALSE
nooz VarBOoLz2 BOOL ﬂ FALSE j FALSE
0003 VarErr BYTE j 0 FALSE
o004 JOG_Minst JOG_M ;I FALSE

Effective

switching signal

(a)

The output waveform when the switch is effective

>

100ms

Output
waveform

(b)

Schematic Diagram of Jog Instruction

3.5.1.12.4 Application Example of Instructions

H: Greater than 100ms

Variable Definition

No. “ariable Name Address “ariable Description “ariable Type Initial Value Power Fail Safeguard
0001 | VarBOOLI BOOL Tl FaLSE T FALSE =
ooz WarBooLz BOOL LI FALSE ﬂ FALSE ﬂ
0003 WarErr BYTE LI 0 FALSE j
onoo4 JOG_Minst JOG_M LI FALSE ﬂ

Programing language Program
JOG_Minst
VarBOOL1 JOG_M VarBOOL2
| | EN_R  Active ()

5 I—.ﬂxis Errar —_farErr

Ladder diagram (LD) :ln Mode
1000 Welocity

1 |— DIR_P

0 |— DIR_M
Structured text (ST) \I]E(')\lGﬁl\il\r;ztr% OOL1
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Variable Definition

AXis:=5,

Mode:=0,
Velocity:=1000,
DIR_P:=1,
DIR_N:=0,

Active=> VarBOOL2,
Error=> VarErr);

Continuous function diagram

(CFC)

JOG_Minst
JOG_M [0]
[ VarBOOL1 | MEN_R Active y| VarBOOLZ '

5 bl RS Errof p{VarErr
0 pode

1000 p\elocity
1 mOIR_P
0 yDIR_N

Program Instruction:

When EN_R is set and held, axes 1 (Q0.0 and Q0.4) send a pulse with a duty cycle of 50 in the double
pulse mode, moving according to points and the output frequency is 1000Hz. If the EN_R hold time is 20.1
seconds, the pulse will continue to be sent until EN_R becomes FALSE.

3.5.1.13 JOG_H (Jog,5106/5108/5118)

3.5.1.13.1 Description of Function

Jog control of output point at high speed.

3.5.1.13.2 Description of Parameter

JOG_H
—EN_R Active —
—Axis
—{Velocity
—DIR
—{Duty
JOG_H Function Block

I Type of Descr'lptlon of Instruction of Parameter Value
Parameter Data Function
EN_R BOOL Enable 0—1 Rising edge enable, level keep
Pulse + direction mode
1 : Output axis 1, pulse output end QO0.0, pulse direction Q0.4
. . . 2 : Output axis 2, pulse output end QO0.1, pulse direction Q0.5
AXis BYTE Output axis selection 3 : Output axis 3, pulse output end QO0.2, pulse direction Q0.6
4 : Output axis 4, pulse output end Q0.3, pulse direction Q0.7
CW/CCW mode
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Input Type of Description of .
Parameter Data Function Instruction of Parameter Value
5 : Output axis 1, pulse output end (CW) QO0.0, pulse output end
(CCw) Qo.1
6 : Output axis 2, pulse output end (CW) QO0.2, pulse output end
(CCW) Q0.3
\Velocity DWORD Output frequency 10 Hz~100,000 Hz
Action mode and output logistic relationship
DIR BOOL Direction mode 1 : Direction output ON, CCW direction
0 : Direction output OFF, CW direction
. 0: 50%
Duty BOOL Duty ratio 1: 25%

Output Parameter|Type of DatalDescription of Function|instruction of Parameter Value

0 : Stop sending pulse
1: On the process of sending pulse

Active BOOL Mark of sending pulse

e Parameter DIR can be set by users to control jog direction.

e Overview of operation: when the input enable signal is connected, producing a forward or backward
pulse corresponding to the minimum instruction unit. If the enable time is over 0.1s, output pulse
constantly.

3.5.1.13.3 Example of Instructions

The output waveform when the switch is effective

Effective
switching signal >

100ms N: Greater than 100ms

Output
waveform

Schematic Diagram of Jog Instruction

3.5.1.13.4 Application Example of Instructions
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\Variable Definition

No. Variable Name Address Variable Description Variable Type Initial Value Power Fail Safeguard
0001 VarBOOL1 BOOL T FALSE Tl FaLSE T
0002 | varBooL2 BOOL = FALSE =l FALSE =l
0003  |JOG _Hinst JoG_H = FALSE =l

Programing language Program
JOG_Hinst
VarBoOL1 JOG_H VarBoOoL2
—] | EN_R  Active {)—
Ladder diagram (LD) R E
1000 I—‘ufelncit:.r
1 |— DIR
0 |— Duty
JOG_HInst(
EN_R:=VarBOOL1,
AXis:=5,
Structured text (ST) Velocity:=1000,
DIR:=1,
Duty:=0,
Active=> VarBOOL2);
JOG_Hinst
JOG_H 10
VarB oL MEMN_R Active VarBOoOLZ
Continuous function diagram 5 Wi
(CFC) ]
1000 p\elocity
1 MOIR
] pDuty

Program Instruction:

When EN_R is set and held, axes 1 (Q0.0 and Q0.1) send a pulse with a duty cycle of 50 in the double
pulse mode, moving according to points and the output frequency is 1000Hz. If the EN_R hold time is 20.1
seconds, the pulse will continue to be sent until EN_R becomes FALSE.

3.5.1.14 STOP_M (Stop, 5128)

3.5.1.14.1 Description of Function

Instruction cancels the current motion of the whole axis and stop.
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STOP_M

—EN_R
—StopMode

Active

STOP_M Function Block

3.5.1.14.2 Description of Parameter

LA WO e Descr_lptlon gl Instruction of Parameter Value
Parameter Data Function
EN_R BOOL Enable 0—1 Rising edge enable, high level is valid
=0: Achieve stop according to the set deceleration rate or the relative
StopMode BOOL Stop mode deceleration ratio of deceleration time
=1: Stop output immediately

Output Parameter|Type of Data|Description of Function

Instruction of Parameter Value

Active

BOOL

Mark of finishing stop

0: On the process of stop
1: All of the stop are finished

3.5.1.14.3 Application Example of Instructions

Variable Definition

No. ariable Name: Address “ariable Description ariable Type Initial Value Power Fail Safeguard
0001  |VarBOOL1 BOOL Tl FaLsE Tl FaLsE =
nooz VarBOOL2 BOOL Ll FALSE Ll FALSE Ll
0003 STOP_Minst STOP_M Ll FALSE Ll

Programing language Program
STOP_Minst
. VarBOOL 1 STOP_M VarBooL2
Ladder diagram (LD) I I EN_R Active )
1 |— StopMode

STOP_Minst(

EN_R:=VarBOOL1,
Structured text (ST) StopMode:=1,

Active=> VarBOOL?2);

STOP_Minst
Continuous function STOP_M o
diagram (CFC) VarBOOoLA MEMN_R Active VarBooLz2
| 9 M StopMode

3.5.1.14.4 Special Instruction

Achieve the stop of two function block STOP_M and CANCEL when the deceleration is stopping
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(StopMode=0) according to the set deceleration rate and speed rate (the relative deceleration rate for the
deceleration time). As shown in Figure.

I< Deceleration time set by
current motion function

The set highest

frequency Ymax |
The relative deceleration rate for

the deceleration time

-

I The current actua
frequency at stop

| The current actual
frequency at stop i

-1 ___L__"=

Actual stop time
| ActuaT stop time I"l

SR —

Schematic Diagram of Deceleration Stop

3.5.1.15 STOP_H (Stop, 5106/5108/5118)

3.5.1.15.1 Description of Function

Achieve the immediately stop of pulse.

STOP_H
EN_R Active |-
—{Axis
Mode

STOP_H Function Block

3.5.1.15.2 Description of Parameter

it Type of Descr_lptlon gl Instruction of Parameter Value
Parameter Data Function
EN_R BOOL Enable 0—1 Rising edge enable, level keep
Mode BOOL Mode selection 0 Npt bind .de.V|at|on counter reset output end
1 : Bind deviation counter reset output end
PLS + SIGN mode
Axis BYTE Output axis selection 1: O_utput axis 1, pulse QO0.0, direction Q0.4, deviation counting
clearing Q1.0
2 : Output axis 2, pulse QO0.1, direction QO0.5, deviation counting
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Input
Parameter

Type of
Data

Description of
Function

Instruction of Parameter Value

clearing Q1.1

3 : Output axis 3, pulse QO0.2, direction QO0.6, deviation counting
clearing Q1.2

4 : Output axis 4, pulse QO0.3, direction Q0.7, deviation counting
clearing Q1.3

CW/CCW mode

=5 : Output axis 1, pulse output end (CW) QO0.0, pulse output end
(CCW) QO.1

=6 : Output axis 2, pulse output end (CW) QO0.2, pulse output end
(CCW) Q0.3

Output Parameter

Type of Data|Description of Function|instruction of Parameter Value

Active

BOOL

Mark of sending pulse

1: Stop sending pulse
0: On the process of sending pulse

3.5.1.15.3 Application Example of Instructions

Variable Definition

No. Variable Mame Address Variable Description ariable Type Initial Walue Power Fail Safeguard
0001 VarBOOL1 BOOL Tl FaLsE Tl FaLSE
0002 VarBooL2 BOOL LlFALsE LlFALSE
0003 STOP_Hinst STOP_H ﬂ FALSE
Programing
language Program
0001
STOP_Hinst
Ladder diagram VarBOOL1 STOP_H VarBOOL2
(LD) | | EN_R  Active {)—
1 I—.ﬂ-.xis
1 I—MUde
STOP_HInst(
Structured text EN_E:zVarBOOLl,
(ST) AXis:=1,
Mode:=1,

Active=> VarBOOL?2);

STOP_Hinst
Continuous STOP_H .
function diagram || VarBOOL1 MEM_R Active YarBOOL2
(CFC) 1 plaxis
1 Miade

Program Instruction:

When EN_R is set and held, the motion of axis 1 (Q0.0, send pulse in pulse + direction mode) is stopped
and the deviation counter (Q1.0) is reset.
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3.5.1.15.4 Description of instruction

Example: if Mode is set as 1, and bind with deviation counter reset output end. If under the case that input
parameter Axis is set as 1, after the function block enable, pulse output end Q0.0 can stop sending pulse,
and corresponding deviation counter output end Q1.0 output signal that makes the deviation counter of
servo electric machine clearing.

If Mode is set as 0, then the deviation counter set end doesn’t output the signal, which is the stop
instruction and deviation counter output end don’t have any contact at this time.

3.5.1.16 HOME_M (Regression of Original Point, 5128)

3.5.1.17 Description of Function

Control corresponding high-speed output channel to make the motor move from the current location to set
point.

HOME_M
—EMN_R Active —
—Axis CcV —
—DIR Error —
—Mode
—%Min
—Viax
—ACCTime
—Crigin
—CriginLevel
—INT_EM

HOME_M Function Block

3.5.1.18 Description of Parameter

Input Type of A . .

Parameter Data Description of Function Instruction of Parameter Value

EN_R BOOL Enable 0—1 Rising edge enable, high level keep
PLS+SIGN mode
=5 : Output axis 5, pulse output end QO0.0, pulse direction
Q0.4
=6: Output axis 6, pulse output end QO0.1, pulse direction
Q0.5

AXis BYTE Output axis selection =7: Output axis 7, pulse output end QO0.2, pulse direction
Q0.6
=8: Output axis 8, pulse output end Q0.3, pulse direction
Q0.7
CW/CCW mode
=5,7
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L T5Ee ol Description of Function Instruction of Parameter Value
Parameter Data
Separately show output is : axis5, axis 7
If output 6 response to axis 5 output, if output 8
responses to axis 7 output
. . N 0: CW direction, forward pulse output
DIR BOOL Original point search direction 1: CCW direction, backward pulse output
BitO status
0: Rising edge of original point signal is valid
1: Falling edge of original point signal is valid
Bitl status
Mode BYTE Mode 0 : Return to original point mode
1 : Doesn’t return to original point mode
Bit2 status
0: PLG+SIGN
1: CW/CCW
VMin DWORD Speed of crawl 10 Hz~100,000 Hz
VMax DWORD  [Regression speed 10 Hz~100,000 Hz
ACCTime WORD Accelerat]on ar_ld 0~32,767 ms (0 shows uniform)
deceleration time
Origin BYTE Original point input point 1~16: 10.0~11.7
selection
OriginLevel BOOL original point valid level 0- Low level is valid
9 ginalp 1: High level is valid
INT_EN BOOL Interruption enable 0 Doesn’t |_nterrupt after completlng back to zero
1: Interruption occurs after completing back to zero
OLE: Tipe i Description of Function [Instruction of Parameter Value
Parameter Data
Active BOOL mark of original point search|1: On the process of regression
completion 0: Doesn’t return to original point and regression completion
-1,073,741,824~1,073,741,823
Before finding the origin, the CV value is the number of the
Ccv DINT number of having sent pulseftotal transmitted pulses
After finding the origin, the CV value is the number of
transmitted pulses after finding the origin
=0: Correct
=1: The channel is taken up
=2: The configuration output axis error
Error BYTE  |Error information =3: Frequency output error _
=4: Original point input point selection error
=5: Acceleration and deceleration time parameter setting
error
3.5.1.19 Description of instruction

Please refer to Description_of_instruction.
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3.5.1.20 Example of Mode of Original Point Search Returning to
Original Point

I-:'I.'l. gleration output

Original point

Example of Mode of Original Point Search Returning to Original Point

3.5.1.21 Example of Mode of Original Point Search Not Returning to
Original Point

I_:'l.'l. eleration output

_ |
N "l
|
|
I
|

1____]__
»

Original point !

Example of Mode of Original Point Search Not Returning to Original Point
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3.5.1.22 Application Example of Instructions

|Variab|e Definition

No. ‘Variable Name Address Variable De=scription ‘ariable Type Initial Value Power Fail Safeguard
0001 VarBooL1 BOOL T FaLSE Tl FALSE =
0002 VarBooLz2 BOOL Ll FALSE Ll FALSE Ll
0003 VarCy DINT Lln FALSE Ll
0004 WarErr BYTE Ll 0 FALSE Ll
0005 HOME_Minst HOME_M Ll FALSE Ll

Programing Program
language
0001
HOME_Minst
VarBoOoL1 HOME_M VarBooL2
| | EN_R Active {3 —
5 I—.ﬂ-.xis CV — VarCv
Ladd 0 I—DIR Errar —{ VarkErr
adder =
diagram 16804 |—ru1u!:je
(LD) 500 I—‘-Iruhn
2000 I—‘-Ir-.ﬂax
500 I—.ﬂ.CCTime
1 I—Grigin
1 I—GriginLeueI
0 I—INT_EN
HOME_Minst(
EN_R:=VarBOOL1,
AXis:=5,
DIR:=0,
Mode:=16#0A,
VMin:=500,
Structured |VMax:=2000,
text (ST) |ACCTime:=500,
Origin:=1,
OriginLevel:=1
INT_EN:=0,
Active=> VarBOOL2,
Cv=>VarCV,
Error=> VarkErr);

363



ywzg

Variable Definition

VarBooLz2
VarCy

HOME_Minst
HOME_M 10J
[ VarB00LT | »EN_R Active

. p s ol
Continuous 0 HDIR Erroi
function 16804 Miode
agam 500 MVMin
e 2000 yVMax

500 MACCTime

1 W Origin

1 pOriginLevel

0 pINT_EN

w b .

Program Instruction:

When EN_R is set and held, the axis 5 of the servomotor performs the origin search in the positive
direction according to the pulse + direction mode. The search mode follows the work mode 2, method 2 of
original point test and Invert mode 1 (refer to HOME_H (Regression of Original Point,5106/5108) for
details) , Which crawling speed is 500Hz, the return speed is 2000Hz, acceleration and deceleration time
is 500ms. The origin pulse input is provided by 10.0 and no interruption.

3.5.1.23 HOME_H (Regression of Original Point,5106/5108/5118)

3.5.1.23.1 Description of Function

Controlling relative high-speed output channel to make the electric machine move from the current
location to mechanical original point or set the current point as original point of electric gas through

positioning signal.

—EN_R
—Axis
—DIR
—Mode
—vMin
—{VMax
—ACCTime
—DOG
—{Origin
—Llimit
—Rlimit
—Locate
—INT_EN

HOME_H

Active -
Errar

HOME_H Function Block
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3.5.1.23.2 Description of Parameter

LA 12 @ Description of Function |Instruction of Parameter Value
Parameter Data
EN_R BOOL Enable 0—1 Rising edge enable, high level keep
PLS + SIGN mode
1: Output axis 1, pulse Q0.0, direction Q0.4, deviation counting
clearing Q1.0
2: Output axis 2, pulse QO0.1, direction QO0.5, deviation counting
clearing Q1.1
3: Output axis 3, pulse QO0.2, direction QO0.6, deviation counting
. . clearing Q1.2
Axis BYTE Output channel selection 4: Output axis 4, pulse QO0.3, direction Q0.7, deviation counting
clearing Q1.3
CW/CCW mode
=5: Output axis 1, pulse output end (CW) QO0.0, pulse output
end (CCW) Q0.1
=6 : Output axis 2, pulse output end (CW) QO0.2, pulse output
end (CCW) Q0.3
Search direction of 0: CW direction
DIR BOOL original point 1: CCW direction
Mode BYTE Mode Refer to Detailed_Instruction_of _Mode_Parameter
VMin DWORD |Crawl speed 10 Hz~100,000 Hz
VMax DWORD |Regression speed 10 Hz~100,000 Hz
Acceleration and
ACCTime WORD deceleration time 0~32,767 ms(o shows uniform)
Near-point input point 0: Null
DOG BYTE selection 1~24:10.0~12.7
Origin gByTE  |Onginal pointinputpoint |y 5,166 157
selection
- Left limit input point 0: Null
L_Limit BYTE selection 1~24:10.0~12.7
- Right limit input point 0: Null
R_Limit BYTE selection 1~24:10.0~12.7
Positioning input point 0: Null
Locate BYTE  Iselection 1~24:10.0~12.7
INT_EN BOOL Interruption enable 0 Doesn’t !nterrupt after f|n|§h|ng output of pulse
1: Interruption occurs after finishing output of pulse
UL 0 @i Description of Function Instruction of Parameter Value
Parameter Data
Active BOOL Me}rk of completion of regression of original 1 On the process of_ regression
point 0: Complete regression
=0: Correct
=1: The channel is taken up
Error BYTE Error information ;rzr:o-:he configuration output axis
=3: Frequency output error
=4: Mode set error
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3.5.1.23.3 Description of instruction

Detailed Instruction of Mode Parameter

Serial No.|Overview of Function Description
Bit7 - Reservation

00: Original point search

01: Original point positioning
10: Original point reset

11: Invalid

00: Work mode 1 (stepper motor)
01: Work mode 2 (servo motor)
10: Work mode 3 (servo motor)
11: Invalid

00: Method 1 of original point test
01: Method 2 of original point test
10: Method 3 of original point test|
11: Invalid

0: Invert mode 1
1: Invert mode 2

Bit6 ~Bit5 |Action mode

Bit4~Bit3 |Work mode

Bit2~Bit1 |[Method of original point test|

BitO Invert acts

B Action mode select

o Original point searching: when operating original point search, output pulse makes the motor act
actually, using the input signal near the original point and original point to decide the original
point, and the original point that is tested is the mechanical original point of the system.

o Original point positioning: when operating original point positioning, setting the current value of
the motor as original point of coordinate, that is original point of electric. If only operating original
point search and no original point positioning, the original point of electric of the system coincides
with the mechanical original point.

o Original point reset: when operating original point reset, after operating original point search or
original point positioning, that is under the situation that there exists mechanical original point or
motor original point, the motor can move to the set motor original point according to the current
location.

0]
Even under the case that the original point is not set (original point search and original point positioning
are not operated), the motor can work, but it can have following phenomena:

e Original point reset and absolute positioning instruction are not available.
e Relative positioning instruction can be used normally.

e When regression speed of original point search <= crawl speed of original point search, the original
point search is not operated.(]

B Work mode selection

Work mode is the parameter of input signal when deciding original search. According to the deviation
counter reset output signal and positioning interruption input, there will be following three modes.
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Working Mode

Working [Input and Output Signal

Mode Original input signal Deviation counter reset Positioning completion input
1 Disuse .

. . L Disuse
2 Testing original point input

When original point is
tested, 20~30ms (duration
of high level)

signal rising edge, and confirm

AR : After original point test, until the positioning
3 the original point

completion of driver enters, the original point
search acts come to end.

Above three modes shall be set corresponding work mode for actual use according to the used driver and
usage.

Stepper motor driver always use work mode 1.

When using servo motor driver (or the stepper motor driver with positioning completion signal), if one
hopes that it can shorten the operating time and doesn’t care about the accuracy of the positioning and
use work mode 2 (the mode doesn’t use positioning completion signal near the servo driver); if one hopes
to improve the accuracy of positioning and use work mode 3 (using the positioning completion signal of
servo driver).

B Invert action: that is during the process of original point search, the motor's movement keeps away
from original point signal.

| Invert mode 1: if the motor tests the limit switch firstly, the motor operates backward to continue
to test original point after the motor stops until testing it. The schematic diagram is as shown in

Figure.
MNear point I
? | : Right limit
Far point — ,:—| m ol

| Rriginal 4 V
| Current!
\‘pmnt location

Invert Mode 1

| Invert mode 2: if the motor tests the limit switch, the motor immediately stops original point
search. The schematic diagram is as shown in Figure.

|
I Right

/ lirmit
¥ e

Original point & Stop
Start the motor

Invert Mode 2

B Method of original point test :

o  Method 1 of original point test (not use near original point signal), detailed steps are as follows :
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After the reset of original point is started, going forward constantly to the original point regression
direction at regression speed VMax.

When the inducted point tests the original point input signal, the pulse output shall stop immediately.

stop via OFF—0OMN of input signal of criginal point

Input signal of 1
original point @ T l—

Criginal point search
near speed
4

Pulse output
Accelerate /

Speed for starting F/ l
Start Stop

Method 1 of Original Point Test

o Method 2 of original point test (not use near original point signal), detailed steps are as follows :

After the reset of original point is started, going forward constantly to the original point regression
direction at regression speed VMax.

When meeting near-point induction switch DOG sensor, making deceleration action by
deceleration slope, and decelerating to reach the crawl speed (front is set as VMin), then go
forward constantly.

After the inducted point | leaves near-point induction switch DOG sensor, when testing the
original point signal, the pulse output shall be stopped immediately, and finish the action of
original point search.

Start deceleration via OFF—ON of input signal near the original point

Input signal near 1
the original point 0 I 1

OFF—~ON—OFF of input signal near the original point
Thenstopvia OFF-ON of input signal of original point

Input signal of 1 r] |_I I—I I—] —| |_|
original point 0 '

Original point search high speed

Pulse output /

Accelerate : Dfrcelerate
. >
A Original point search
Speed for starting ——e- near speed
CCW CwW

Start Time

Method 2 of Original Point Test

o  Method 3 of original point test (not use near original point signal), detailed steps are as follows :
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After the reset of original point is started, going forward constantly to the original point regression
direction at regression speed VMax.

When meeting near-point induction switch DOG sensor, making deceleration action by
deceleration slope, and decelerating to reach the crawl speed (front is set as VMin), then go
forward constantly.

When testing the original point signal, the pulse output shall be stopped immediately, and finish
the action of original point search.

Start deceleration via OFF—~0OMN of input signal near the original point

Input signal near 1 T I

the original point
After OFF—~0OMN of input signal near the original point,
stop via OFF—0ON of input signal of original point

Input signal of

o 11

original point

Pulse output

Original point search high speed

T

Accelerate C : Dﬁecelerate
“u, Criginal point search
Speed for starting —= near speed
CCW CW
Method 3 of Original Point Test
3.5.1.23.4 Application Example of Instructions
|Variab|e Definition
No. “fariable Name Address “ariable Description Variable Type Initial Value Power Fail Safeguard
0001 | VarBOOLA BOOL T FaLSE T FALSE
nooz WarBOOoLz2 BOOL ;I FALSE LI FALSE
0003 HOME_HInst HOWE_H ;I FALSE
ooon4 WarErr BYTE ;I 0 FALSE
IProgramlng Program
anguage
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Variable Definition

oooA
HOME_HInst
VarBooL1 HOME_H VarBoOoL2
| | EN_R Active () —
1 s Error
0 |— OIR
16804 |— Mode
Ladder 500 Wi
diagram 2000 I—‘-H-ﬂax
(LD) 500 ACCTime
2 |— DoG
1 |— rigin
0 |— Llimit
0 |— Rlimit
0 |— Locate
0 |— IMT_EM
HOME_HiInst(
EN_R:=VarBOOL1,
AXis:=1,
DIR:=0,
Mode:=16#0A,
VMin:=500,
VMax:=2000,
Structured |ACCTime:=500,
text (ST) |DOG:=2,
Origin:=1,
Llimit:=0,
Rlimit:=0,
Locate:=0,
INT_EN:=0,
Active=> VarBOOL?2,
Error=> Varkrr);
HOME_Hinst
HOWME H |
YarBOOoL1 MEM_R Active p VarBOOL2
1 M Erran W arErr
0 wOIR
16#DA Miode
Continuous 500 WiMin
function 2000 pVMax
diagram —
(CFC) 500 MACCTime
2 WOOG
1 yOrigin
0 i Llimit
0 p Rlimit
0 pLocate
0 WIMT_EM

Program Instruction:
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When EN_R is set and held, the axis 1(Q0.0) of the servomotor performs the origin search in the positive
direction according to the pulse + direction mode. The search mode follows the work mode 2, method 2 of

original point test and Invert mode 1 (refer to the related content in this Chapter for details) , Which
crawling speed is 500Hz, the return speed is 2000Hz, acceleration and deceleration time is 500ms. The
near-origin pulse input is provided by 10.1 and the origin pulse input is provided by 10.0.

3.5.1.24 FORWARD (Repeat Pulse Output,5128)

3.5.1.24.1 Description of Function

When FORWARD instruction enables, high-speed pule output will always output according to the value
set by pulse until CANCEL or STOP instruction can make the pulse output stop. When starting the mode
enable first, default minimum frequency 10Hz. The output frequency Velocity, ACCEL, DECEL of function
block supports online modification, other parameters don’t support online modification.

FORWARD
—EMN_R

—Axis

—Mode

—SIGM

—ACCEL
—DECEL
—Velocitylnit
—Velocity

EMNO |—
CV [—
Error |—

FORWARD Function Block

3.5.1.24.2 Description of Parameter

it Iype of Descr_lptlon 2 Instruction of Parameter Value
Parameter |Data Function
EN_R BOOL Enable 0—1 Rising edge enable, high level keep
PLS+SIGN mode
=5 : Output axis 5, pulse output end QO0.0, pulse direction Q0.4
=6: Output axis 6, pulse output end QO0.1, pulse direction Q0.5
Outout axis =7: Output axis 7, pulse output end QO0.2, pulse direction Q0.6
AXis BYTE seIeF():tion =8: Output axis 8, pulse output end QO0.3, pulse direction Q0.7
CW/CCW mode
=5,7
Separately show output axis5 (Q0.0, Q0.1), axis 7 (Q0.2, Q0.3)
If output 6 response to axis 5 output, if output 8 responses to axis 7 output
Mode BOOL  [rUseMode o: piS+SIGN Mode, 1: CW/CCW Mode
SIGN BOOL Direction 0: forward, 1: backward
0~5,000,000 Hz/s, This parameter represents the acceleration after the first
ACCEL DWORD |Acceleration start and the acceleration of modified output frequency every time (0
represents 10Hz uniform speed)
0~5,000,000 Hz/s, This parameter represents the deceleration after the
DECEL DWORD |Deceleration first start and the deceleration of modified output frequency every time (0
represents 10Hz uniform speed)
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Input Type of [Description of .
Parameter |Data Function Instruction of Parameter Value
Velocitylnit [DWORD Initial output 1.0 H.z ~ 100,000 Hz (This parameter means the initial frequency after the
frequency first time start)
\Velocity DWORD |Output frequency|10 Hz~100,000 Hz
(LI e e Description of Function Instruction of Parameter Value
Parameter Data
cv DINT number of pulse that have been |y 73,741,824~1,073,741,823
=0: Correct
=1: The output axis is occupied
=2: Configured output axis error
. . =3: Configured output frequency error
Error BYTE Error information =4: Acceleration and deceleration setting error
=5: Initial frequency range error
=6: The initial frequency is greater than the target
frequency

3.5.1.24.3 Description of Instruction

A

Frequency,/HZ

Modify the
frequency online

‘When enabled, only the frequency value can bhe modified online

Stop immediately,
deceleration stop after
performing CANCEL ar STOP

Modify the
frequency online

Set value of
frequency after
snable

Modify the
frequency online

-

StopMode=0
Yeceleration stop

Stophode=1

v Tirme,s
Stop immediately

Online Modified Frequency Value

3.5.1.24.4 Application Example of Instructions
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|Variab|e Definition

No. ‘Variable Name Address Variable Description Variable Type Initial Value Power Fail Safeguard
0001 VarBooL1 BOOL Tl FaLSE Tl FaLSE =
0002  |varBOOLZ BOOL =l FALSE =l FALSE =
0003 | VarCV DINT =l 0 FALSE hd
o004 arkrr BYTE LI 0 FALSE LI
0005 | FORWARDInst FORWARD =l FALSE =

::’rograming Program
anguage
oo
FORWARDInst
VarBoOL1 FORWARD VarBOOL2
| | EN_R ENO (> —
5 I—.ﬂc.xis CV — VarCv
'a;‘;‘::;n 0 |{mode Error (—{ VarErr
0 SIGH
(LD) I
50 I—ACCEL
0 |— DECEL
a0 I—‘-Ielncinflnit
100 I—‘-Ielucinf
FORWARDInst(
EN_R:=VarBOOL1,
AXis:=5,
Mode:=0,
SIGN:=0,
tset;‘tjftS“Tr)ed ACCEL:=50,
DECEL:=0,
\VelocitylInit:=80,
\Velocity:=100,
CV=>VarCV,
Error=>Varkrr);
FORWARDInst
FORWARD |
| VarBooL1 MEM_R C\ :‘u’arcvp
5 MAxis Erraor ';‘-IarErr'
Continuous 0 hod
function Hiode
diagram 0 MSIGH
(CFC) 50 MACCEL
0 mDECEL
20 p\elocitylnit
100 Melocity

Program Instruction:

When EN_R is set and held, the axis 5 is output according to frequency of 100 Hz and acceleration of 50

Hz / s.
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3.5.1.25 PWM (Pulse-Width Modulation, 5104/5106/5108/5128/5118)

3.5.1.25.1 Description of Function

Output the pulse whose frequency pointed by Velocity and duty ratio pointed by Duty from the end pointed
by Axis.

EM_R
—Axis

— Doty

P

Artive |—
Ch —

Welocity  Error —

PWM Function Block

3.5.1.25.2 Description of Parameter

Input Parameter

Type of Data|Description of Function

Instruction of Parameter Value

EN_R

BOOL

Enable

0—1 Rising edge enable, high level keep

AXiS

BYTE

Output axis selection

LE5104/LE5106/LE5108/LE5118

=1: Output axis 1, pulse output end Q0.0
=2: Output axis 2, pulse output end Q0.1
=3: Output axis 3, pulse output end Q0.2
=4: Output axis 4, pulse output end Q0.3
5128

=5,6,7,8

Separately show output axis is : axis 5, axis 6, axis 7, axis 8,
=5: Output axis 5, pulse output end Q0.0
=6: Output axis 6, pulse output end Q0.1
=7: Output axis 7, pulse output end Q0.2
=8: Output axis 8, pulse output end Q0.3

\Velocity DWORD

Output frequency

10 Hz~100,000 Hz
Can be modified online

Duty

WORD

Duty ratio

Duty ratio input value :0~1000 (corresponding 0~100.0)
Duty ratio resolution ratio:

\When 10 Hz<output frequency<1000 Hz: 1/1000

\When 1000 Hz<output frequency<10,000 Hz:1/100
When 10,000 Hz<output frequency<100,000 Hz: 1/10
Can be modified online

Output Parameter

Type of Data|lDescription of Function Instruction of Parameter Value

Active

BOOL Mark of sending

0: Stop sending

pulse 1:0n the process of sending

CV

DWORD Number of pulse that have been sent|0~2,147,483,647

Error

BYTE Error information

=0: Correct

=1: The channel is taken up

=2: The configuration axis error
=3: Frequency output error

=4: Duty ratio set error
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3.5.1.25.3 Description of instruction

B When function block enable, output frequency and duty ratio can be modified online.

B When duty ratio is set to 0, it is low level all the time; when it is set to 1000, it is high level all the time.

B PWM doesn’t influence axis absolute position output of the special register in S area.

3.5.1.25.4 Application Example of Instructions

Variable Definition

Ladder diagram (LD)

700

No. Variable Name Address Variable Description Variable Type Initial Value: Power Fail Safeguan:
000 PWHinst P i FALSE
nooz VarBOOL1 BOOL j FALSE j FALSE
0003 VarBOOL2 BOOL j FALSE j FALSE
noo4 VarCw DWORD j 0 FALSE
00os arErr BYTE j 0 FALSE
Programing language Program
PWInst
VarBoOoL1 Pl VarBooL2
—] | EN_R  Active () —

7 ads
10000 |—{Velocity

Duty

CV — VarCy
Error —{ VarE |

Structured text (ST)

PWMInst(

EN_R:=VarBOOL1,

AXis 1= 2,
\Velocity :=10000,
Duty :=700,

Active =>VarBOOL2,

CV =>VarCyV,
Error=> Varkrr);

Continuous function diagram
(CFC)

Whinst

| VarBOOoL

2

10000

700

w w w w

WM
EM_R
Axis
Velocity
Dty

Active
CW
Erran

VarBOOLZ
WarCy

‘-IarErrp

w wr w

Program Instruction:

When EN_R is set and held, the 2nd high-speed pulse output sends pulses in 10 kHz frequency with a

duty cycle of 70.0.
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3.5.1.26 DEFPOS (Define,5128)

3.5.1.26.1 Description of Function

DEFPOS is used to define the current location of pointed axis, and record the current location of axis in
the special register area to change the location of original point.

DEFPOS
—HEN_R Error
—Axis
—Setvalue

DEFPOS Function Block

3.5.1.26.2 Description of Parameter

e T el Description of Function |Instruction of Parameter Value

Parameter Data

EN_R BOOL Enable 0—1:Rising edge enable, high level is valid

Axis BYTE Axis number selection ;ii,§§,4,5,6,7,8 separately shows pointed axis : axis 1 to
Absolute location set

SetValue DINT \alue -1,073,741,824~1,073,741,823

Output Parameter|Type of DatalDescription of Function|instruction of Parameter Value
=0: Correct

Error BYTE Error information =1: The channel is taken up

=2: Configuration axis error

3.5.1.26.3 Description of Instruction

When input and output location changes, the below special register records the absolute location of
corresponding axis at real time. Except PWM, the whole enable work of high-speed output instruction can
change the absolute location value of corresponding register of output axis.

Axis Number (1 2 3 4 5 6 7 8
Special register[%SD108(%SD112|%SD116(%SD120(%SD140(%SD144(%SD148(%SD152

When axis1 and axis 3 count for AB phase, the corresponding counting value of axis2, and axis 4 do not
accumulate data. When axis 5 and axis 7 are CW/CCW pulse output mode, the corresponding counting
value of axis 6 and axis 8 do not accumulate data.

3.5.1.26.4 Application Example of Instructions
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\Variable Definition
No. ‘Variable Name Addrezs Variable De=scription Variable Type Initial Value Power Fail Safeguard
0001 VarBoaoL1 BOOL =1 FALSE =1 FaLSE =~
0002 |varBooLz BOOL Ll FALSE ﬂ FALSE ﬂ
0003 DEFPOSInst DEFPOS Ll FALSE ﬂ
ooo4 “arErr BYTE LI 0 FALSE j
IProgramlng Program
anguage
|
DEFPOSInst
Ladder VarBooL1 DEFPOS VarBooL2
I | r )
diagram (LD) I EN—R ENO h
1 FAus Error
20000 I—SEWEIlLIE
DEFPOSInst(
Structured EN.—E: =VarBOOL1,
text (ST) Axis:=1,
SetValue:=20000,
Error=>VarERR);
DEFPOSInst
Continuous DEFPOS .
function VarBOoL MEMN_R Erran varkerr
diagram .
(CFC) 1 MAxis
20000 pSetalue

Program Instruction:

When EN_R is set and held, the setpoint of absolute position is assigned to the corresponding special
register as the current absolute position.

3.5.1.27 CANCEL (Cancel,5128)

3.5.1.27.1 Description of Function

Instruction cancels any connect relationship between current pointed axis and other axis, and stop.

CANCEL
—EN_R Active —
—Axis
—{Stophode

CANCEL Function Block
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3.5.1.27.2 Description of Parameter
LA e Descr_lptlon if Instruction of Parameter Value
Parameter Data Function
EN_R BOOL Enable 0—1: Rising edge enable, high level is valid
=5,6,7,8
Current axis : PLS+SIGN mode
. . . Separately shows stop axis : axis 5, axis 6, axis 7, axis 8
AXiS BYTE Stop axis selection Current axis : CW/CCW mode
5, 6 show stop axis 5 (Q0.0, QO0.1);
7, 8 shows stop axis 7 (Q0.2, Q0.3)
=0: Achieve stop according to the set deceleration rate or deceleration
StopMode BOOL Stop mode rate related to deceleration time
=1: Immediately stop output

Output Parameter

Type of Data|Description of Function

Instruction of Parameter Value

Active

BOOL

=1: Stop completion

Mark of stop completion =0: On the process of stop

3.5.1.27.3 Application Example of Instructions

|Variab|e Definition

No. ariable Name Address ariable Description Variable Type Initial Value Power Fail Safeguard
0001 WarBoOoL1 BOOL T FaLsE T FaLsE s
o002 WarBOOL2 BOOL ﬂ FALSE ﬂ FALSE Ll

CANCEL1nst CAMNCEL ﬂ FALSE Ll
IProgramlng Program
anguage
0o
CAMCEL1nst
. VarBOOL1 CANCEL VarBooL2
Ladder diagram 1 1 EN R act PN
(LD) 1 | | | Active { )
] I—.A.xis
1 I—Stnprﬂnde
CANCELInst(

Structured text
(ST)

EN_R:=VarBOOL1,
AXis:=5,
StopMode:=1,
Active=> VarBOOL?2);

Continuous

(CFC)

function diagram

CANCEL1nst
CANCEL |
[ VarBOOLT |—»EN_R Activel—— VarB00L2 @)
5 pAxis
1 pStopMade

Program Instruction;
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When EN_R is set and held, axis 5 stops output immediately.

3.5.1.27.4 Special Instruction

When the two function block STOP_M, CANCEL stop deceleration (StopMode=0), they achieve stop
according to set deceleration rate and speed rate (deceleration time equals to deceleration rate).

3.5.1.28 FASTPID (Fast PID, 5128)

3.5.1.28.1 Description of Function

Comparing the process value returned from site and set target value, adjusting and controlling PID, and
output the adjustment value to facilities on site to reach the task of calling to adjustment in time, and
operate the amplitude limit for the output value to ensure the output works within the permit range.

3.5.1.28.2

—EM_R
—{Mumber
—Channel_In
—5et_Position
—RegulatorPID
—Adjust_Cycle
—Ext_Position
—Ki

—{Kd

—Kr

—Ka
—Add_Fosition
—Lim_Dreviation
—Cutput_stop
—Cutput_link
—Servaloop
—Usrvalue
—{INT_EM

FASTFID

Active —
Deviation —
Devi_Alarm (—
MCV —

Erraor —

FASTPID Function Block

Description of Parameter

L e Description of Function Instruction of Parameter Value

Parameter Data

EN_R BOOL Enable 0—1: Rising edge enable, high level is valid
=1,2,3,4

Number BYTE Current PID function block No. Separately shows : 1st, 2nd, 3rd, 4th way analogy

quantity output
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L e Description of Function Instruction of Parameter Value
Parameter Data
=1,2,3,4
Separately shows : 1st, 2nd, 3rd, 4th way digital
Feedback input channel Eg"’g‘“ty input
Channel_In BYTE (Note: the mode only supports - . .
o T Separately shows : 1st, 2nd, way analogy quantity
positive analogy quantity input) input
=7
Separately shows : outer algorithm input
Set_Position |DINT Set target value Data range-integer of -1,073,741,824~1,073,741,823
. 0 shows no superposition; X shows superposition of
RegulatorPID |BYTE Superposition of PID No. Xth PID adjustment value, X is one of 1,2,3,4
=1~50 ms can be set
. . . Adjustment error 0.1ms. The adjustment period is :
Adjust_Cycle  |BYTE PID adjustment period Channel input time +PID calculation time +AO output
time
Ext_Position  |[DINT Z%%?Eﬁ;k comes from outer Data range-integer of -1,073,741,824~1,073,741,823
Kp REAL Proportionality coefficient 0~63.999
Ki REAL Integral coefficient 0~63.999
Kd REAL Differential coefficient 0~63.999
Kr REAL Feedforward coefficient 0~63.999
Ka REAL Superposition coefficient 1/4095~4095
Add_Position  |DINT E'C?eﬁéunsttmem value extra Data range-integer of -1,073,741,824~1,073,741,823
Lim_Deviation |DWORD |Deviation value amplitude limit 0~2,147,483,647
Output_stop  [BOOL :’ggiﬁger stop output if deviation is 0: Disconnection ; 1: Connection
Output_link BOOL \é\:fliwce;her output fo the operation 0: Connection ; 1: Disconnection
0: PID output open-loop, MCV output sum of
. UsrValue and Add_Position
ServoL.oop BOOL Closed-loop output switch 1: PID output closed-loop, MCV calculates output
value according to feedback quantity
UsrValue WORD Output value pointed by users Input value of users, when ServoLoop=0, it is valid
INT_EN BOOL Whethgr to stop if deviation quantity 0:Not trigger stop : 1: Trigger stop
is too big
OLfeL e e Description of Function Instruction of Parameter Value
Parameter Data
Active BOOL \'\/Aa?ﬂlé of successful set of location O:Location set failure; 1: Location set success
Deviation DINT Deviation value Integral in the data range
Devi_Alarm BOOL Alarm if deviation is too big 0: Deviation value normal; 1: Deviation value over
set value
MCV DWORD  |Controlling quantity output 0~65,535
=0: Correct
=1: Mark of the channel being taken up
=2: Function Block No. error
Error BYTE Error information =3: Feedback input channel error
=4: PID adjustment period set error
=5: PID adjustment coefficient set error
=6: Superposition coefficient Ka set error
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Output Type of
Parameter Data

Description of Function Instruction of Parameter Value

=7: Analogy quantity channel is forbidden
=8: 31 bits input data set error
=9: Superposition PID No. set error

3.5.1.28.3 Description of Instruction

The function supports the calculation function that can be set by adjustment period. The number of PID is
4, each PID can singly set whether to start or not.

The adjustment period of PID shall calculate the whole started PID for a time within a adjustment
period, the accuracy and difference of adjustment period shall be within 0.1ms. For example : set to
start the 3 PID, adjustment period is 1ms, then calculate the three PID for a time within 1ms.

PID parameter can be adjusted online at real time. The adjusted parameter can be saved in
engineering documents automatically.

PID algorithm index :

o Multiple PID can set the same target parameter at the same time. Multiple PID function
independent from each other;

o  There are two physics origins of PID feedback: one comes from analog quantity input, the other
comes from high-speed pulse counting channel.

o PID feedforward adjustment algorithm : variable of value set by target multiply by feedforward
coefficient , and make final superposition output of PID algorithm results;

o Within the set adjustment period, superposition of extra offset and PID algorithm results;
o Within set adjustment period, superposition output of two PID algorithm results;

o  Too big deviation of PID trigger stop, after too big deviation of PID trigger stop, defaulting stop
PID adjustment output, one can choose not to stop and only call for police for deviation.

When ServoLoop=0, PID doesn'’t take part in calculation, output value is UsrValue+ Add_Position,
and deal with amplitude limit. When the result is more than 65,535, outout 65,535; when the result is
less than 0, output is 0.

Output_link control the output of PID, when Output_link=0, PID only make calculation, and show the
result on MCV. When Output_link=1, beside PID calculation shows the result on MCV, and output
from AO.

Four ways PID corresponding to four ways AO output, AO channel is bind with PID channel No. AO
output renew a time per calculation period.

When operating PID, the AO data in Q area doesn’t change, AO output is not in accordance with
output in Q area.

When firstly selecting feedback signal, one shall use high-speed counting function. High-speed
counting CV value as feedback of PID calculation to take part in calculation.

PID function frame is as shown in Figure.
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PID Function Frame Diagram

3.5.1.28.4 Application Example of Instructions

\Variable Definition
Mo. “ariable Name Address Variable Description Variable Type Initial Value Power Fail Safeguard

0001 | VarBoOLA BOOL T FaLSE Tl FaLSE ~
0002 | varBooL2 BOOL = FALSE = FALSE =l
0003 |VarDevi DINT = 0 FALSE =l
o004 Varalarm BOOL LI FALSE ﬂ FALSE LI
0005 |VarMcw DWORD = ] FALSE =l
0oos VarErr BYTE LI 0 FALSE LI
o007 FASTPIDInst FASTPID [ FALSE =l
Ipa ?gg&:ggﬂg Program
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Variable Definition

0001
FASTPIDInst
VarBOOL1 FASTPID VarBoOoL2
| | EN_R Active () —
1 | MNumber Deviation —{VarDavi |
5 I—Channel_ln Devi_Alarm —VEIF.-'!-JEIFH’Il
88 |{Set_Position MCV —{VarMCV|
0 | {RegulatorPID Error —| VarErr |
1 I—.-"-'xdeSt_C]"ElE!
10 I—EH_F'nsitinn
Ladder 05 FKp
diagram [0 ki
(LD) 10 —Kd
0 |— Kr
1 |— Ka
] I—.-':".dd_F'EISitiUﬂ
100 |—Lim_Deuiatiﬂn
1 |— Cutput_stop
] I—Uutput_link
] |— SenvolLoop
0 |— UsrValue
0 |— INT_EM
FASTPIDInst(
EN_R:=VarBOOL1,
Number:=1,
Channel_In:=5,
Set_Position:=88,
RegulatorPID:=0,
Adjust_Cycle:=1,
Ext_Position:=10,
Kp:=0.5,
Ki:=0,
Kd:=10,
Structured E;::Ol
text (ST) !

Add_Position:=0,
Lim_Deviation:=100,
Output_stop:=1,
Output_link:=0,
ServoLoop:=0,
UsrValue:=0,
INT_EN:=0,
Active=>VarBOOL2,
Deviation=>VarDevi,
Devi_Alarm=>VarAlarm,
MCV=>VarMCV,

Error=> VarErr);
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Variable Definition

FASTPIDInst
FASTRID
VarBOooL1 mEMN_R Active M VarBOOLZ
1 MMumber Deviation ';%F
5 wChannel_In Devi_Alarm :@'
88 MSet Position MCW p VarMCV
0 MRegulatorPID Erran ;%—F
1 MAdjust_Cycle
10 mExt_FPosition
Continuous 0.3 MKp
function 0 pKi
diagram
(CFC) 10 pkd
0 M KT
1 pka
0 MAdd_Position
100 pLim_Deviation
1 pOutput_stop
0 MOutput_link
0 pServoloop
0 MLsrivalue
] MIMNT_EMN

3.5.1.29 LATCH (Latch Data, 5128)

3.5.1.29.1 Description of Function

During starting the function, receiving rising edge (or Falling edge) of switch quantity signal, getting the
total pulse from reference zero point to that are sent currently (or receive). It can support 4 Latch function
block enable at most and the same trigger point can latch location of different axis.

LATCH
—EN ENO
—EN_R Active
Numher CV -
—{Axis Error
INT_SIG
SEL_WIN
OPEN_WIN
CLOSE_WIN
SIG_EDG

|

]

LATCH Function Block

384




ywza

3.5.1.29.2 Description of Parameter

Input Parameter|Type of Data|Description of Function Instruction of Parameter Value
EN_R BOOL Enable 0—1: Rising edge enable, high level is valid
Number BYTE LATCH No. 1,234
AXiS BYTE Pointed latch axis =1,2,3,4,5,6,7,8
INT_SIG BYTE Latch point input selection  |=1,2,3,4,5,6 show 10.0~10.5
Constrain validity of INT_SIG hardware parameter
. . 0: Not use window
SEL_WIN BYTE \Window selection 1: Valid within window
2: Valid outside the window
OPEN_WIN DINT Window 1 -1,073,741,824~1,073,741,823
CLOSE_WIN DINT Window 2 -1,073,741,824~1,073,741,823
SIG_EDG BOOL INT_SIG valid edge selection (1) IF—‘{IaSIII;gg Z%ggi\\l/aa:;i((jj

Output Parameter

Type of Data

Description of Function

Instruction of Parameter Value

0: Doesn't set successfully or complete catching

Active BOOL Mark of successful set 1: Succeed in setting catching parameter
CcVv DINT Data latch value -1,073,741,824~1,073,741,823

=0: Correct

=1:The channel is taken up
Error BYTE Error information =2: Laich axis selection error

=3: Interruption input point selection error
=4: LATCH No. set error

=5: 31 bits data set error

3.5.1.29.3 Application Example of Instructions

Variable Definition
No. “ariable Name: Address ariable Description Variable Type Initial Value Power Fail Safeguard

D001 | LATCHInst LATCH ~ FALSE ~
ooz WarBooL1 BOOL LI FALSE ﬂ FALSE LI
0003 WarBOoLz BOOL LI FALSE ﬂ FALSE LI
ooo4 WarCwv DINT LI 0 FALSE LI
0o0s warkrr BYTE LI 0 FALSE LI

e——

;ﬁ’g&gg‘;”g Program
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Variable Definition

0001
LATCHInst
VarBoOoL1 LATCH VarBoOoL2
| | EN_R Active (—
1 I—Number CV — VarCy
'a;dorlggq 1 | —{Axis Error —| VarErr
(LD) T INT_SIG
0 I—SEL_WIN
0 I—GF'EN_WIN
0 I—CLGSE_WIN
0 I—SIG_EDG
LATCHInst(
EN_R:=VarBOOL1,
Number:=1,
Axis:=1,
INT_SIG:=1,
Structured |SEL_WIN:=0,
text (ST) |OPEN_WIN:=0,
CLOSE_WIN:=0,
SIG_EDG:=0,
Active=> VarBOOL?2,
CV=>VarCV,
Error=> VarErr);
LATCHInst
LATCH 0]
YWarBooL MEM_R Active M VarBOOLZ
1 Mrumber cv o \Varcy
Continuous oo N
function 1 pAxis Erran pVarerr P
diagram 1 MINT_SIG
(CFC) 0 pSEL_WIN
0 MOPERM_WIN
] MCLOSE_WIN
0 MSIG_EDG

Program Instruction:

When EN_R is set and held, the total number of pulses is output when the rising edge is enabled by 1X0.0
latch input.

3.5.1.29.4 Description of Instruction

B Requirement of precision: the difference between the moment that switch quantity signal INT_SIG
triggers rising edge (or Falling edge) and the pulse moment of latch axis is less than 10 microseconds.

B Set latch relationship between switch quantity signal and axis.

B When function block enables, if it triggers switch quantity signal for many times, it is subject to the
first valid trigger switch quantity signal.

B The interruption input channel can’t correspond to the same hardware channel with the latch axis. If
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Axis=1 (10.0), INT_SIG=1 (10.0) error.
For example: as show in follows figure .
SEL_WIN=1: INT_SIG signal is valid within window.
SIG_EDG-=0: the rising edge of INT_SIG signal is valid.
Description: under the current enable, the rising edge of first INT_SIG within the window is valid.

(" )

Reference zero point
[Thelatched count value CV

b valid inside the window
(SEL WIN=1)

Axis

Invalid latch edge

L . Current enable . 4
Latch is invalid outside support valid trigge{ Latch is invalid outside

the window only one time the window

Rising edge is valid I_l _l n |_| l—l

(SIG_EDG=0)

OPEN_WIN CLOSE_WIN

Examples of Instruction

3.5.1.30 MOVELINK (MoveLink, 5128)

3.5.1.30.1 Description of Function

The function build a segmentation linear proportion relationship between axis 1 (following axis) and axis 2
(driving axis) so that slave axis moves following the master axis.

MOVELIMK

—EMN_R Active —
—Axis_Slave CV_Slave —
—Axis_Master CY_Master —
—{Position_Slave StepQ —
—{Fosition_Master Error —
—{Stepl

—Maode

MOVELINK Function Block
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3.5.1.30.2 Description of Parameter

::?put Type of Data Description of Function Instruction of Parameter Value
arameter
EN_R BOOL Connect enable 0—1: Rising edge enable, high level is valid

=5 : Output axis 5, pulse output end QO0.0, pulse
direction Q0.4
=6: Output axis 6, pulse output end QO0.1, pulse
direction Q0.5
Axis_Slave BYTE Pointed following axis =7: Output axis 7, pulse output end Q0.2, pulse
direction Q0.6
=8: Output axis 8, pulse output end Q0.3, pulse
direction Q0.7

=1,2,3,4,5,6,7,8
Axis_Master BYTE Pointed driving axis Separately shows set value : axisl, axis 2...axis
7, axis 8

ARRAY[50] OF

Position_Slave Following axis location set value |-1,073,741,824~1,073,741,823

DINT
Position_Master STNRTAY[SO] OF Main axis location set value -1,073,741,824~1,073,741,823
Stepl BYTE The maximum valid steps of 1~50

following axis
Mode BOOL Operation method 0: Single run
1: Cycle run

Output WS E] Description of Function Instruction of Parameter Value
Parameter Data
Active BOOL Mark of successful set 0: Set failure

1: Set success

CV_Slave DINT Current location value of -1,073,741,824~1,073,741,823
- following axis

Current location value of main

CV_Master DINT s -1,073,741,824~1,073,741,823
StepO BYTE Current steps of following axis [1~50
=0: Correct

=1: Mark of output channel is taken up

=2: Pointed following axis error

=3: Pointed main axis error

Error BYTE Error information =4: Valid steps set error

=5: Set main and following axis are same

=6: Main axis data within valid steps is zero

=7: Data set of main axis and following axis within valid
steps error

3.5.1.30.3 Application Example of Instructions
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|Variab|e Definition

No. Variable Name Address Variable Description Wariable Type Initial Walue Power Fail Safeguard
o001 Var_PosS ARRAY]0.49] OF DINT X FALSE
0002 | War_PosM ARRAYT0.49] OF DINT =l FALSE
0003 |var_Cvs DINT hd 0 FALSE
0004  |Var_CvM DINT hd 0 FALSE
0005 |Var_StepD BYTE =l 0 FALSE
0008  |varErr BYTE =l 0 FALSE
0007 | MOVELINKInst MOWVELINK hd FALSE
0002 |varBOOL2 BOOL hd FALSE =l FALSE
0008 |VarBOOL1 BOOL =l FALSE =l FALSE

Programing Program
language
Qoo
MOVELIMNKInst
VarBOOL1 MOVELINK VarBOOL2
| | EN_R Active { —
Ladder 5 I—.ﬂxis_SIaue CV_Slave —Var_CV3
diagram 1 I—.ﬂ.xis_rﬂaster CY_Master —{var_CVM
(LD) \iar_PosS|—Position_Slave StepD |—|var_StepD
‘-Iar_F'nsMI—Pnsitinn_master Errar (—{ VarErr
10 |— Stepl
0 {Mode

MOVELINKInst(

EN_R:=VarBOOL1,

Axis_Slave:=5,

Axis_Master:=1,

Position_Slave:=Var_PosS,

Position_Master:=Var_PosM,
Structured o
text (ST) Stepl:=10,

Mode:=0,

Active=> VarBOOL2,

CV_Slave=>Var_CVS,

CV_Master=>Var_CVM,

StepO=> Var_StepO,

Error=> VarErr);

MOVELINKInSt
MOVELINK |0]
VarB oL MEMN_R Active M VarBOOLZ
Continuous 5 pAxis_Slave CV_3lave p War_CVs
function 1 pixis_Master CV_Master p Var_CWM '
diagram N - N
(CFO) Var_PosS pPosition_Slave StepO y Var_StepO
ar_PaosM pPosition_Master Erraon ¥ Varerr
10 M Stepl
0 HMode
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3.5.1.30.4 Description of Instruction

Through the function, user cam re-set the current location value of following axis (axis 1), and can re-set
current value of driving axis (axis 2). Achieve the flexible change of movement control axis reference zero
point.

Example: show as the following Figure.

'}
Position

X1 Axis 2

Yn
X3 -

YO
X0

o

Time

Tinit

Location Connection Diagram of Winding Machine

Tinit moment, through instruction, building the connection between axis 1 and axis 2, axis begins to
follow axis 2. But the axis 2 is in state of rest at this moment, so the axis is in state of rest too.

TO moment: axis 2 begins to move. Axis 1 also moves with axis 2 according to the reserved
relationship.

T1 moment, axis 2 moves to Y1 location, axis 1 shall move to X1 location.
T2 moment, axis 2 moves to Y2 location, axis 1 shall move to X2 location.
T3 moment, axis 2 moves to Y3 location, axis 1 shall move to X3 location.

Tn moment, axis 2 moves to Yn location, axis 1 shall move to Xn location.

2-d table describing the movement relationship of two axis.

The value of X1~Xn, Y1~Yn shall be filled by users, and can be adjusted online at real time, or
assignment via other algorithm.
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In the below 2-d table, the value of Xn, Yn set by users are the increment of Xn-1, Yn-1.
If setting x1=10, x2=20, then shows:

The first step: axis 1 moves forward 10 pulse from the current location,

The second step: axis 1 moves backward 20 pulse from the current location.

The maximum of n is 50.

Step|Axis 1[Axis 2
1 (X1 Y1
2 X2 Y2
3 |X3 Y3
n |Xn Yn

The greatest valid steps in Table. For example: step=2, the valid step in Table is front 2 steps. Steps=3,
the valid step in Table is front 3 steps.

B Mode: operation method. Providing two operation methods: single run, cycle run.

o Single run: operate to step and stop automatically with canceling the connection of the two axes
automatically.

o  Cycle run: operate to n, and return to the first line of table to operate from the beginning. And
only can stop movement until meeting ‘canceling connection’ instruction.

3.5.1.31 CONNECT (Electronic Gear,5128)

3.5.1.31.1 Description of Function

The target location of current axis connects with the measuring location defined by connection axis
through electric gear.

CONNMNECT
—EN_R Active —
—Axis_slave Error —
—Axis_master
—Ratio

CONNECT Function Block

3.5.1.31.2 Description of Parameter

gL Type of Descr!ptlon e Instruction of Parameter Value

Parameter Data Function

EN_R BOOL Enable 0—1: Rising edge enable, high level is valid

Axis_slave BYTE Pointed following  |=5 : Output axis 5, pulse output end QO0.0, pulse direction Q0.4
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Input Type of [Description of .
Parameter Data Function Instruction of Parameter Value
axis =6: Output axis 6, pulse output end QO0.1, pulse direction Q0.5
=7: Output axis 7, pulse output end QO0.2, pulse direction Q0.6
=8: Output axis 8, pulse output end Q0.3, pulse direction Q0.7
. . - . =1,2,3,4,5,6,7,8
Axis_master  |BYTE Pointed driving axis Separately shows set value : axisl, axis 2...axis 7, axis 8
The ratio of electric gear, ratio can be changed at any time, there is
Ratio REAL Set ratio no need to cancel the past ratio.
Range of value (-1000.000~1000.000)

Output Parameter

Type of Data

Description of Function

Instruction of Parameter Value

Active

BOOL

Mark of successful set

0: Set failure
1: Set success

Error

BYTE

Error information

=0
=1
=2
=3
=4
=5

: Correct

: Mark of following axis is taken up
: Pointed following axis error

: Pointed main axis error
: Set ratio error

: The master and slave axis set are the same

3.5.1.31.3 Application Example of Instructions

|Variab|e Definition

Mo. Variable Name Address Variable Description ariable Type Initial Value Power Fail Safeguard
0001 VarRatio REAL hdl N} FALSE hd
0002 | VarErr BYTE Ll 0 FALSE Ll
0003  |VvarBooOLZ BOOL Ll FALSE Ll FALSE Ll
0004  |VarBOOL1 BOOL Ll FALSE Ll FALSE Ll
0005 CONMECTInst CONNECT Ll FALSE Ll

Programing Program
language
0001
COMMECTInst
L adder VarBoOL1 CONNECT VarBOOL2
diagram | | EN_R Active {()—
(LD) 5 | Axis_slave Error
1 I—.ﬂ-.xis_master
[VarRatio—{Ratio

CONNECTInst(

EN_R:=VarBOOL1,

Axis_slave:=5,
tS(gt)r(tJ((:tSu_lt;ed Axis_master:=1,

Ratio:=VarRatio,

Active=>VarBOOL2,

Error=>VarErr);
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Variable Definition

COMMECTInst
CONNECT ]
eoation_ | [ Var800LT WEN_R Active >@P
diagram 5 pAxis_slave Errof p{VarErr
(CFC) 1 WAxis_master
VarRatio MR atio

3.5.1.31.4 Description of Instruction

Axis_master is the detected axis, Axis_master is output axis after detected rotating speed is multiplied by
the gear ratio.

(TANTs_master | CANIS_slave | ) (TAXTs_master | CAxis slave | )

Ratio=1.0 | " Ratio=2.0"]

- = R = J

Axiy slave | Ty

Ratlo=0.5

Ratio Relationship of Detected Axis and Output Axis
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3.5.2 Fault Record Wave

3.5.2.1 MKC3167_IS ENABLE CHANNEL (Is or not enable IO board
upload and ISSule channel ID)

3.5.2.1.1 Function

Implement the real-time data upload enable function to transmit the real-time data from the specified
channels collected by the protection 10 to the CPU module.

3.5.2.1.2 Description of Parameter

The current channel data acquisition and waveform recording function supports high-voltage side (KJG)
scenarios and low-voltage dual circuit (BXJ2) scenarios. The specific correspondence between channel
numbers and hardware channels is shown in the following table:

Input Type of n Initial
Parameter Data Explanation of Parameter Values Value
EN_R BOOL Enable, rising edge effective FALSE
ChannellD BYTE Channel number: 1-16, where 1 represents the first channel, 2 represents the 0
second channel, and so on, up to a total of 16 channels.
Enable 10 board data reporting
IsEnable BOOL TRUE: enabled FALSE
FALSE: disabled
Output Type of . Initial
Parameter Data Explanation of Parameter Values value
Q BOOL Enable function block output, set to TRUE upon completion FALSE
Error code
Error BYTE 0: operation completed 0
1: channel ID Input Error
Correspondence between channel numbers and hardware channels
Hardware ChannellD High-voltage Side Low-voltage Single Circuit Low-voltage Dual Circuit
Channel (KJG) (BXJ2) (BXJ2)
L/N 12 Voltage Usys \ \
Al 11 \ Voltage Voltage of the first circuit
A2 13 \ \ Voltage of the second circuit
A3 14 \ \ \
A4 1 \ \ \
A5 3 Current A \ \
A6 5 Current C \ \
A7 7 \ Current A Current of the first circuit A
A8 8 \ Current C Current of the first circuit C
A9 15 \ \ Xurrent of the second circuit
A10 16 \ \ gurrent of the second circuit
RS 9 \ Leakage resistance RS Leakage resistance RS
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3.5.2.2

3.5.221

Function

MKC3167_NORMAL_READ (Normal data read)

To implement the function of reading real-time data from a specified channel and copying the real-time
data from the protection IO uploaded to the CPU module's channel to a designated address.

o @Precautions: : the MKC3167_NORMAL_READ function block can only be called once in the

same configuration project, and it reads data from only one channel each time.

3.5.2.2.2 Description of Parameter
Input n Initial
Parameter Type of Data |Explanation of Parameter Values Value
In BOOL Enable, active high FALSE
The channel numbers for which real-time data needs to be acquired are 1-
ChannellD BYTE 16, where 1 represents the first channel, 2 represents the second channel, |0
and so on, up to a total of 16 channels.
Datalen WORD Th_e data length, or address space size, should not exceed 120 sample 0
points.
POINTER TO
Address WORD The data storage address. 0
Ol Type of Data |Explanation of Parameter Values Ll
Parameter yp P Value
Done BOOL 10:49Execution Result:Set to 1 if the execution is successful. FALSE
Busy BOOL TRUE: busy; FALSE: free FALSE
Error code
0:operation completed ;
1: channel ID input error when reading;
Error BYTE 2: illegal data length ; 0
3:illegal read address ;
4:channel upload function not enabled ;
RealDataLen [WORD Data Length: 0

Actual copied data length, which must not exceed DatalLen.

3.5.2.3

3.5.23.1

MKC3167_GET_ERR_CHNL_ID (Get Error Channel ID)

Function

Report the faulty channel ID.
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o @Precautions: the current channel fault recording function is only supported for high-voltage side

(KJG) scenarios and low-voltage side dual-circuit (BXJ2) scenarios. For the specific correspondence
between the obtained fault channel numbers and the module hardware channel numbers, please refer to
the table of channel numbers and hardware channel correspondences.

3.5.2.3.2 Description of Parameter

Input Type of . Initial
Parameter Data Explanation of Parameter Values value
EN_R BOOL Enable or not, rising edge effective. FALSE
OUeL el Explanation of Parameter Values el
Parameter Data Value
Q BOOL Execution result, set to TRUE if successful. FALSE
Error Code:
Error BYTE 0: operation completed 0
1: no faulty channel
ChannellD BYTE Fault Channel Number, channel numbers: 1-16, 1 represents the first channel, 2 0
represents the second channel, and so on, up to a total of 16 channels.

3.5.2.4 MKC3167_READ FAULT DATA (Fault data read)

3.5.2.4.1 Function

Retrieve the fault channel data and upload the fault channel data obtained from the protective 10 to the
CPU module.

3.5.2.4.2 Description of Parameter

:Dr]ef)rl;tmeter Type of Data |Explanation of Parameter Values {7;}52
In BOOL Enable, active high FALSE
The channel numbers for which fault data needs to be retrieved are 1-16.
ChannellD BYTE Here, 1 represents the first channel, 2 represents the second channel, and |0
S0 on, up to a total of 16 channels.
aaLen |WoRD  De e A e e e e e e "m0 o
Address \F/)V%S-ISER TO Data Storage Address 0
(F?;rtgrlrj]teter Type of Data |Explanation of Parameter Values {7;}';2
Execution Result:
Done BOOL TRUE for Success: Execution successful, data read successfully. FALSE for [FALSE
Failure: Execution failed.
Is data being read:
Busy BOOL TRUE: busy; FALSE: free FALSE
BYTE Error Code: 0
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: operation completed

: no fault channel
:illegal input channel ID
:illegal address

:illegal input data length
: fault data read error

Error

OB~ WNEFEO

Data Length:

RealDatalen |WORD Actual copied data length, which must not exceed Datalen.
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