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Medium-Sized PLC Instruction Guide

1. Instruction Overview

1.1 Overview

This manual covers all the required commands and programs YdMQ\S series products, and provides

a demonstration of the use of the relevant commands to guide customers in quick use.

1.2 Standard Data Type

Form Data type Keywords Bit Value range
B‘t’;éza“ Boolean BOOL 8 FALSE(0)or TRUE(1)
Byte BYTE 8 0~255
Word WORD 16 0~65535
double word DWORD 32 0~4294967295
Long word LWORD 64 0~(27641)
Signed short SINT 8 -128-127
integer
Unsigned short USINT 8 0~255
integer
Integers integers INT 16 -32768-32767
unsigned intege UINT 16 0~65535
double integer DINT 32 -21474836482147483647
Unsigned doubl ;5 iy 32 0~4294967295
integer
long integer LINT 64 -2"63~(2"631)
unsigned long on
nteger ULINT 64 0~(2"64-1)
single precisior| REAL 32 1.17549435188~3.402823466€38
Float type
2.2250738585072014208~
doubl isi LREAL 64
Otlble precisio) 1.7976931348623158e+308
String string STRING 8*N
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2. List of Instructions

Ins%[;ggon Name FB/FC Functionality
GT FC Greater thar»
LT FC Less tharx
. GE FC | Greater than or equad
Comparisons <
LE FC Less than or equé
EQ FC Equal to=
NE FC |[Not equal |
SEL FC Choose two instruction
MUX FC Choose any one of instruction
Option MAX FC Maximum values instruction
MIN FC Minimum value instruction
LIMIT FC Limit value instruction
CTD FB Subtraction counter
Counter CTU FB Additive counter
CTUD FB Reversible counter
TP FB Timers
Timer TON FB Poweron delay timer
TOF FB Poweroff delay timer
RTC FB Clock
AND FC And &&
OR FC Or ||
NOT FC Not !
Bits and Logical XOR FC Different or
Words SR FB Priority setting
RS FB Priority reset
R_TRIG FC Rising edge
F TRIG FC Falling edge
SHR FC Bit-Right Shift
. SHL FC Bit-Left Shift
Data shift — .
ROR FC Cyclic right shift
ROL FC Cyclic Left shift
BOOL_TO_<TYPE> FC Boolean ype conversion
BYTE_TO_<TYPE> FC Byte type conversion
WORD_TO_<TYPE> FC Word type conversion
DWORD_TO_<TYPE> FC Double wordtype conversion
INT_TO_<TYPE> FC Integertype conversion
Data type SINT_TO_<TYPE> FC short integer type conversion
conversion DINT_TO_<TYPE> FC long integer type conversion
UDINT_TO_<TYPE> FC Unsigned long integer type conversion
REAL_TO_<TYPE> FC Real type conversion
STRING_TO_<TYPE> FC character type conversion
TIME_TO_<TYPE> FC Clock type conversion
TOD_TO_<TYPE> FC Time type conversion

9
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Instruction Name FB/FC Functionality
Type
DATE_TO_<TYPE> FC Date type conversion
DT_TO_<TYPE> FC Date Time type conversion
MOVE FC Set value
HEXInASCII_TO_BYTE FC ASCII Convert Digital
BYTE_TO_HEXInASCII FC Convert DigitalASCII
Data processing WORD_AS_STRING FC Convert Digital string
BYTE_TO_HEXSTRING FC Byte Type to hexadecimal string
WORD_TO_HEXSTRING FC Word Type to hexadecimal string
DWORD_TO_HEXSTRING FC Double word Type to hexadecimal string
ADD FC Addition
SUB FC Subtractive
MUL FC Multiplication
DIV FC Division
MOD FC Remainder
ABS FC Absolute value
SORT FC Square root
LN FC Natural logarithm
_ LOG FC Common logarithm
Math operation
EXP FC Index
EXPT FC Power index
SIN FC Sine
COS FC Cosine
TAN FC | Tangent
ASIN FC Arcsine
ACOS FC Arccosine
ATAN FC Arctangent
SIZEOF FC Get data size
LEN FC Get string length
LEFT FC String from the left
RIGHT FC Take the string from the right
MID FC Taking strings from the middle
String CONCAT FC String concatenation
INSERT FC String Insertion
DELETE FC String Deletion
FIND FC String lookup
REPLACE FC String Replacement
ADR FC Retrieve an address
(;Apde(:;?ifnsn A FC Fetch address content
BITADR FC Bit address
SysFileOpen FB Open file
_ , SysFileClose FB Close file
File Operations : ; , "
SysFileWrite FB Write to a file
SysFileRead FB Read file

10
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Instruction

Name FB/FC Functionality
Type
SysFileDelete FB Delete file
SysFileCopy FB Copy file
SysFileRename FB Rename a file
SysFileSetPos FB Setting the file read/write location
SysFileGetPos FB Read file read/write location
SysFileGetSize FB Get file size
PD FB Proportional Differential Control
Analog PID FB Proportional integral/differential control
TR emovae | s o g "
BCD_TO_INT FC BCD to Integer
INT_TO_BCD FC Integer to BCD
BCD_TO_BYTE FC BCD to byte
BCD code BYTE_TO_BCD FC Byte to BCD
conversion BCD_TO_WORD FC BCD to Word
WORD_TO_BCD FC Word to BCD
BCD_TO_DWORD FC BCD to double word
DWORD_TO_BCD FC Double word to BCD
BLINK FB Pulse Signal Generator
Analog T
Waveform GEN FB Periodic Signal Generator
FREQ_MEASURE FB Frequency measurement
MC_Power FB Axis enable
MC_Reset FB AXxis reset
MC_ReadStatus FB Read Axis Status
MC_ReadAXxisError FB Read Axis Error
MC_ReadParameter FB Read parameters
MC_ReadBoolParameter FB Read Boolean parameter
MC_WriteParameter FB Write parameters
Axis state MC_WriteBoolParameter FB Write Boolean parameters
MC_ReadActualPosition FB Read actual position
MC_ReadActualVelocity FB Read actual speed
MC_ReadActualTorque FB Read actual torque
MC_SetPosition FB Set position
SMC_ReadSetPosition FB Read set position
SMC_ReadFBError FB Read historical error messages
SMC_ClearFBError FC Clear Historical Error Messages
SMC_ErrorString FB Error Code to Error Message
MC_Home FB Home
MC_MoveAbsolute FB Absolute motion
Axis motion MC_MoveRelative FB Relative motion
control MC_MoveVelocity FB Constant velocity
MC_Stop FB Stop
MC_Halt FB Halt

11
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Instruction

Name FB/FC Functionality
Type
MC_Jog FB Jog
MC_MoveAdditive FB Additive motion
MC_MoveSuperimposed FB Super Imposed motion
MC_PositionProfile FB Position Profile
MC_VelocityProfile FB Velocity Profile
MC_ AccelerationProfile FB Acceleration Profile
SMC_Homing FB OP homing
SMC _Inch FB Move an inch
MC_Gearln FB E-Gearlnput
MC_GearlnPos FB E-Gear Smooth Coupling
Axis MC_GearOut FB E-Gear Ouput
synchronization MC_CamTableSelect FB E-Cam tappet association
function MC_Camin FB | E-cam association
MC_CamOut FB E-cam disengagement
SMC_GetTappetValue FB Read tappet status
LS_2AxisLine FB Two axis linear interpolation
LS_3AxisLine FB Three axis linear interpolation
LS_4AxisLine FB Four axis linear interpolation
LS _5AxisLine FB Five axis linear interpolation
LS_6AxisLine FB Six axis linear interpolation
LS_2AxisLineA_Ratio FB Two axisVariable speed linear interpolation
_ LS_LineFollow FB Follow the motion
Interpolation — . , .
LS _2AxisCircle FB Two axis circular interpolation
LS 3AxisCircle FB Three axis circular interpolation
LS 2AxisEllipses FB Two axis elliptic interpolation
LS_2AxisCircle_Helical FB Helical interpolation
LS_3AxisMoveSequence FB Three axis continuous interpolation motion
LS 4AxisMoveSequence FB Four axis continuous interpolation motion
LS_6AxisMoveSequence FB Six axis continuous interpolation motion
TCP_Client FB Creating a TCP Client Communication Service
Free TCP_Write FB | TCPCommunication data transmission
Communications TCP_Read FB TCP Communication data reception
TCP TCP_Connection FB Create a TCP connection and connect to the se
TCP_Server FB Creating a TCP serwa@ide communication servic
Free UDP_Peer FB | Creating a UDP Communication Connection
Communication UDP_Receive FB UDP communication data reception
ubpP UDP_Send FB UDP communication data sending
ETC_CO_SdoReadDWord FB EtherCAT Slave SDO Read
ETC_CO_SdoRead4 FB EtherCAT Slave SDO Read
EtherCAT ETC_CO_SdoRead FB EtherCAT Slave SDO Read
communication | ETC_CO_SdoWrite_Dword FB | EtherCAT Slave SDO Write
ETC_CO_SdoWrited FB EtherCAT Slave SDO Write
ETC_CO_SdoWrite FB EtherCAT Slave SDO Write

12
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Instruction

Name FB/FC Functionality
Type
loDrvEtherCAT_Diag FB EtherCATMaster Example
ETCSlave FB EtherCATMaster Example
loDrvEtherNetIP_Diag FB Ethernet/IPMaster Example
RemoteAdapter FB Ethernet/IPMaster Example
Generic_Service FB CIP Universal Display Service
co%?r?t%?égzion Get_Attributes_All FB Get all properties of an object instance
Get_Attribute_Single FB Getting a single property of an object instance
Set_Attributes_All FB Setting all properties of an object instance
Set_Attribute_Single FB Setting a single property of an object instance
LS Home P FB Pulse axis return to original
Pulse axis LS MotionControl_P FB Pulse Axis Binding
control LS_ReadAxisPara_P FB Getting the pulse equivalent value of the pulse :
LS_ResetAxis_P FB Pulse axis reset
High Speed LS Counter FB High Speed Counter
Counter LS PresetValue FB Preset count value
LS _PWM_SetVal FC PWM Output
PWM output
LS PWM_GetVal FC PWM Parameter read
LS_DateAndTi mg F B | Readsystemtime
) LS_DateAndTi me | F B | Readsystemtime
System time - -
LS DateAndTi F B | Setsystem time
LS_DateAndTi m¢ F B | Setsystemtime
LS PLC_ControllerVer FC Read hardware version
LS _PLC_CPUID FC Read CPU ID number
Eirmware versior LS_PLC_HZigxareVerlnforrr FC Read firmware FPGA version
LS_PLC_So;t;/\:]areVerlnforme FC Read firmware ARM version
LS _PLC_VerInformation FC Retrieve all version information of the controller
LS FileWrite FB File Write
LS_FileWriteAppend FB File Append Write
LS_FileRead FB File reading
LS_FileCopy FB File copy
LS_FileRename FB File renaming
i ) LS_FileDelete FB File deletion
File operations = ; ;
within UsrData LS FileDeleteAll FB Batch file deletion
LS_GetDirectoryFile FB Getting information about files in a directory
LS_GetFileInformation FB Getting information about a specified file
LS_UDisk_CopyFromUDisk FB Copying files from a USB flash drive
LS_UDisk_CopyToUDisk FB Copying files to a USB flash drive
LS UDisk_GetDirecoyFile | FB | Seliing information about fles in the root
File manipulation LS_ConfigFile_Write FB File Write
commands LS_ConfigFile_WriteAppend| FB File Append Write
within UsrConfig LS_ConfigFile_Read FB | File Read

13
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Instruction

Name FB/FC Functionality
Type
LS_ConfigFile_Del FB File deletion
LS_ConfigFilitlagGetDirectoryF FB Get information about all files in a directory
LS_ConfigFiIiiECopyFromUD FB Copying files from a USB flash drive
LS_ConfigFile_CopyToUDisk FB Copying files to a USB flash drive
LS Modbus_SetM FB BOOL variable batch set
LS Modbus_ResetM FB BOOL variable bulk reset
LS_Modbus_SetByteToM FB BYTE variable bulk set
HMI library LS_Modbus_SetDWS FB INT variable batch set
variable batch LS Modbus_SetDWU FB UINT variable batch set
operation LS_Modbus_SetDDS FB DINT Variable Batch Set
LS_Modbus_SetDDU FB UDINT Variable Batch Set
LS Modbus_SetDR FB REAL Variable Batch Set
LS Modbus_SetDS FB STRING Variable Batch Set
LS_RS232_Open FB Open the specified 232 port
RSB? protocel LS _RS232 Write FB | ProtocoHree data transmission from port 232
commrlfr:eication LS RS232 Read FB Read receive data without protocol from port 23
LS RS232 Close FB Shut down the specified 232 port command
LS_RS485_ Open FB Open Specified RS485 Port Command
RS48f5 protocel LS_RS485_ Write FB | ProtocoHree data transmission from RS485 pori
commruerﬁcation LS RS485 Read FB Protocotfree receive count from RS485 port
LS _RS485 Close FB Close the specified RS485 port
LS_TCP_SetlpAddress FB Set the network port IP
LS TCP_GetlpAddress FB Read the IP of the network port
LS TCP_SetServer FB Set the controller as a TCP server
LS_TCP_SetClient FB Set the controller as a TCP client
Con'fﬂjr:?gﬁon LS_TCP_WriteData FB | TCP Send Data
LS TCP_ReadData FB TCP Receive Data
LS_UDP_SetConnect FB Starting UDP/IP services
LS_UDP_WriteData FB UDP Send Data
LS UDP_ReadData FB UDP Receive Data
LS_2AxisLineAbs FB Two axis absolute linear interpolation
LS_2AxisLineRel FB Two axis Relative linear interpolation
LS_3AxisLineAbs FB Three axis absolute linear interpolation
LS_3AxisLineRel FB Three axis Relative linear interpolation
LS_4AxisLineAbs FB Four axis absolute linear interpolation
LS interpolation LS_4AxisLineRel FB Four axis Relative linear interpolation
instruction LS_5AxisLineAbs FB | Five axis absolute linear interpolation
LS_5AxisLineRel FB Five axis Relative linear interpolation
LS 6AxisLineAbs FB Six axis absolute linear interpolation
LS_6AxisLineRel FB Six axis Relative linear interpolation
LS 2AxisLineAbs_Ratio B Two axis variable speed absolute linear

interpolation

14
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Instruction Name FB/FC Functionality
Type
LS 2AxisLineRel_Ratio FB m:r F;':1c>)<||{:‘°,ti\ger1]r|able speed relative linear
LS_LineFollowAbs FB Absolutely follow
LS LineFollowRel FB Relative follow
LS 2AxisCircleAbs FB Two axis absolute arc interpolation
LS_2AxisCircleRel FB Two axes Relative arc interpolation
LS_3AxisCircleAbs FB Three axis absolute arc interpolation
LS_3AxisCircleRel FB Three axis relative arc interpolation
LS 2AxisEllipsesAbs FB Two axis absolute elliptic interpolation
LS 2AxisEllipsesRel FB Two axes Relative elliptic interpolation
LS_2AxisCircleAbs_Helical FB Absolute Helical Interpolation
LS_2AxisCircleRel_Helical FB Relative Helical Interpolation
LS 3AxisGCode FB Three axis &ode interpolation
LS 3AxisGCode File FB Three axis &ode interpolation file
LS_4AxisGCode FB Four axis Gcode interpolation
LS 4AxisGCode File FB Four axis Gcode interpolation file
LS 4AxisGCodeAxisP FB Four axis Gcode interpolationP
LS_4AxisGCodeAxisP_File FB Four axis Gcode interpolation fileP
LS—GAXiSGC?edEAXiSUVW—ﬁ FB Six axis Gcode interpolation file
LS 6Axis_ZeroOffset FB Six axis zero offset
LS 3AxisMoveSequence FB Three axis continuous interpolation motion
LS_4AxisMoveSequence FB Fouraxis continuous interpolation motion
LS_6AxisMoveSequence FB Six-axis continuous interpolation motion
LS_EtherCA\'I/',:\xis_HomeMo FB Home(Drive Homg
LS_MoveAbsChangePosVel FB Real time speed change position
LS axis motion LS_MoveChangeVel FB | Real time speed change
cocr(r):r]ngjr: ds LS_MoveAbs FB Single-axis jump speed absolute motion
LS_MoveRel FB Single-axis jump speed relative motion
LS MoveVel FB Single-axis jump speed constant velocity motion
LS_ResetVirtualAxis FB Singleaxis reset function
LS_PulseAxis_MachineState FC Axis pulse output control
LS _PulseAxis_SetPulseMode FC Set the axis pulse mode
LS_PulseAxis_GetPulseMode FC Read axis pulse mode
LS_PuIseA?ds_SetSpeciaIIO FC Set axis special 10 signals
ogicalState
Pulse control LS_PuIseA>_<is_GetSpecialIO FC Read axis special 10 signals
ogicalState
LS_PuIseAxtlzt_eGetSpeualIO FC Get axis specific 10 status
LS_PulseAxis_SetRatio FC Set axis EGear ratio
LS_PulseAxis_ReadRatio FC Read axis Esear ratio
Encoder LS_Encoder_EzClearSet FC EZ Zeroing parameter set

15
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Instruction

Name FB/FC Functionality
Type
LS _Encoder_EzClearRead| FC EZ Clear Configuration Read
LS_Encoder_EzSetFilterTime FC EZ Filter Parameter Set
LS_Encoder_EzGetFilterTime FC EZ Filter parameter read
LS_Encoder_SetVal FC Set the encoder value
LS_Encoder_GetVal FC Read encoder values
LS _Encoder_SetWorkMode FC Set the encoder work mode
LS _Encoder_SetAxisMove FC Encoder value conversion axis motion
) LS _CopyFromSDCard FB Copy files from SD card to local
Solggg[?owse LS_CopyToSDCard FB Copy local files to SD card
LS_GetSDCardInformation FB Get information about files on the SD card
LS GetlpAddress FB Get PLC IP address
LS_SetlpAddress FB Set PLC IP address
GetPLCLoad FC Get PLC load factor
GetPLCVersion FC Get PLC firmware version
System ColdResetApp FC Cold reset PLC
command WarmResetApp FC | Thermal Reset PLC
LS ReadDintDT FB Get system timéDint type)
LS ReadStringDT FB Get system time (String type)
LS_SetDintDT FB Set system time (Dint type)
LS_SetStringDT FB Set system tim@®int type

16
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3.1 Comparisons
3.1.1 Instruction List

Medium-Sized PLC Instruction Guide
3. Basic instruction

Instruction Type Name FB/FC Functionality
GT FC Greater than >
LT FC Less than <
_ GE FC Greater than or equad
Comparisons N
LE FC Less than or equéb
EQ FC Equal=
NE FC Not equal |
3.12 GT

Judge the size of the two input values, when Input 1 is greater than Input 2 output TRUE, otherwise output F4
Y Command Format

|l nstru Na me FB/ FC LD ST Fil
GT
GT Greater than FC 1 = out =In1>In2; ]

U Related Variables

I nput variable

|l nput val Nam¢ Data t Range i niti a|lDescr
Inl | ndu Al l Compliance 0 Datla
In2 | n Ru Al Compl i ance 0 Data
Output variable
Qupgut va Name | Dat a Range i nitiaDescr.i
Ou t return BOOL TRUEALSE FALSECor“;'osaurI
. . Moment, Duration,
Boolear| Bit string Integer Real .
number Date, String
g | = n
@ wm|Z C clc — T 5|20
o |<|3|3 % o |S|9|E|2/z|2/5 |0 =|>|3|o 5
o |HAl2%/2|z|3|2|3|53|7|53|5 |2z |m|Adlo|7z2
(o Olgl|lo|- = — ®
Inl a ala| a| a| a| a| a| a| a|l a| a| a|a|l a| a|l a|l a| a| a
In2 a ala| a| a| a|l a| a| a| a|l a| a| a|al al alalalal a
Out a e e B e O T T AR N R B A T I R BT

17
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U Program demo
If Input_1 isgreaterthan Input_2, output TRUE, otherwise output FALSE.

ST
l| output A :=inputl[ 50 [-input2[ 10 |:[RETURN]
LD: B
1
| GT cutput
EN >
inputl
inputz
U Notes

When the Input data type is inconsistent, the compilation will report an error.

18
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3.13 LT

Judge the size of the two input values, when Input 1 is smaller than Input 2 output TRUE, otherwise output H

U Command Format

l nstru Na me FB/ FC L D ST Fil
LT
LT Less than FC 4 < Out =In1<in2 -
U Related Variables
I nput variable
|l nput val Nam¢ Data t Range i niti a|lDescr
Inl Il npu Al l Compliance 0 Dat a
In2 l npu Al Compl i ance 0 Dat a
Output variable
Qupgut va Name | Dat a Range i niti aDescr.i
Out return BOOL TRUEALSE FALSECOrn(;pSaLrI
. ) Moment, Duration,
Boolear| Bit string Integer Real .
number Date, String
Q| = n
© @ C C | C — |54 0
O<§E§Q§§Egzggm?ﬁ§>805‘
o 43|22 1%1z|3|z|2/38/5|38|5|2]|> 4319 |92
— m|g Py = 415|374 — |~ m | m =z
o| O )
mL | & | a| a| a| a| a| a| a| a| a| a| a| a| a| a| a| a| a| a| a
m2 | a | a| a| a| a| a| a| a| a| a| a| a| a| a| a| a| a| a| a| a
Out | & | -| -| - =1| - - -1 -1{-1=-1=-1-1=-1-1-1-1-1- -
Y Program demo
If Input_1 islessthan Input_2, output TRUE, otherwise output FALSE.
ST:
1 BOU();
2 output IEENEAL:=input_1[ 20 |[kinput 2[ 30 |/ REURN]
LD: _
.................. .
LT outputl
N il
input_1[ 20 }—
input_2[ 30 |
U Notes

When the Input data type is inconsistent, the compilation will report an error.
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3.14 GE

Judge the size of the two input values, whemtripis greater than or equaput 2 output TRUE, otherwise output

FALSE.

U Command Format

l nstru Name FB/ FC LD ST Fi
GE
GE Greater than of FC _ 2 Out =In1>=In2: -
equal
U Related Variables
I nput variable
l nput val  Nam¢ Data t Range i nitia/Descr
In1 l npu Al Compl i ance 0 Dat a
In2 l npu Al l Compliance 0 Dat a
Output variable
Qupgut vVva Name | Dat a Range nitiabDescr.i
Out return BOOL TRUEALSE FALSECOrrEpSGLrI
Boolean Bit strin Integer Real Moment, Duration,
g g number Date, String
w m|s|2|s|c|clC|c _ =l 4 lo %
S |315/5/5/2/5/2|12/2/2/2/8|8|252|3|z2
= UEIEIEIEIRIEIEL S 5|3 |#|&|m|m O Z
In1 a | a|/la| a| a| a|a| a| a| a| a|la| a| a|l a| a|a a| a| a
In2 a | a|/ a| a| a| a| a| a| a| a| a|la| a| a| a| a|al a| a| a
Out | a | -| = | = - -1 -1-1=-1-1-1-0-1-1-1--1-1-

Y Program demo

If Input_1 isGreater than or equaiput_2, output TRUE, otherwise output FALSE.

output

ST:
1+ output ENE:=inputl[ 30 p=inputd 0 _|;RETURN
LD:
| ) EN ;
inputl [ so_
| inputz [ 10
U Notes

When the Input data type is inconsistent, the compilation will report an error.
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3.15 LE

Judge the size of the two input values, when Input 1 is less than or equal to Input 2 output TRUE, otherwise outpu
FALSE.

Medium-Sized PLC Instruction Guide

U Command Format

|l nstru Name FB/ FC LD ST Fil
LE
LE Less than or FC 17 = out =In1<=In2: ]
equal

U Related Variables

I nput variable

|l nput val Nam¢ Data t Range i niti a|lDescr
Inl l npu Al l Compliance 0 Dat a
In2 |l npu Al l Compliance 0 Dat a
Output variable
Qupgut vVva Name | Dat a Range i nitiabDescr.i
Out return BOOL TRUEALSE FALSECOrn;pSELrI
i i Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
= w 2|2 |s|S|clS|CS|lw|-|olc|z|T]| 2|0 i
S 121515/5/2/5|2/5¢)2/12/5/8 8 25 3|92
- mig| 88|33 |3 S| & | m m O 2
In1 a al al a|l a| a| a| a| a| a| a| a| a| a| a al|a a| a| a
In2 a al al a|l a| a| a| a| a| a| a| a| a| a| a al|a a| a| a
Out a e N e e e B e T N R B S Y N I

Y Program demo
If Input_1 isLess than or equadhput_2, output TRUE, otherwise output FALSE.

ST:
1 BOU();
2 output IEENEAl:=input_1[ 30 |kinput 2[ 30 |[RETURN]
LD: L
1
LT cutputl
BN Il I
imput_1
imput_2
U Notes

When the Input data type is inconsistent, the compilation will report an error.
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3.16 EQ

Judge the size of the two input values, whaut 1 is equdinput 2, output TRUE, otherwise output FALSE.
U Command Format

l nstru Na me FB/ FC LD ST Fil
EQ
= EHN — -
EQ Equal FC . - Out =Inl1=In2: -
U Related Variables
I nput variable
|l nput val Nam¢ Data t Range i niti a|lDescr
Inl Il npu Al l Compliance 0 Dat a
In2 l npu Al Compl i ance 0 Dat a
Output variable
Qupgut va Name | Dat a Range i niti aDescr.i
Out return BOOL TRUEALSE FALSECOrrgpSaurI
o Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
= w 2|2|s|S|c|S|C|lw|-|olc|z|T]| 2|0 i
S 121515/5/2/5|2/5¢)2/12/5/8 8 25 3|92
r mig| 88|37 |35 S| E B M m 2
In1 a | a|la| a|l a| a| ala|la|a| ajalala| al a|la a| a| a
In2 a | a|la| a|l a| a| ala|la|a| ajalala| al a|la a| a| a
Out | & | -| -] | - - -1 -1-1-1-1-1-1-1-1-1- -1 -
Y Program demo
If Input_1 isequallnput_2, output TRUE, otherwise output FALSE.
ST:
1 output EIE:=inputl[ 10  Finput2[ 10 |.'|RETURNTV
LD:
1
EQ output
EN . m
imputi[[10 }— T
input2 [[10
U Notes

When the Input data type is inconsistent, the compilation will report an error.
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3.1.7 NE

Judge the size of the two input values, whgsut 1 isNot equalinput 2, output TRUE, otherwise output FALSE.
U Command Format

Medium-Sized PLC Instruction Guide

|l nstru Na me FB/ FC LD ST Fil
NE
—EN — )
N E Not equal FC _ -')é Out = | niri2i -

U Related Variables

I nput variable
|l nput val Nam¢ Data t Range i niti a|lDescr
Inl Il npu Al l Compliance 0 Dat a
In2 l npu Al Compl i ance 0 Dat a
Output variable
Qupgut va Name | Dat a Range i niti aDescr.i
Out return BOOL TRUEALSE FALSECOrrgpSaurI
o Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
= w 2|2|s|S|c|S|C|lw|-|olc|z|T]| 2|0 i
S 121515/5/2/5|2/5¢)2/12/5/8 8 25 3|92
- mig| 88|37 |35 S| & | m m O 2
Inl a a| a| al a| a| a| a| a| a| a| ala| a| a| a|a a| a| a
In2 a a| a| al a| a| a| a| a| a| a| ala| a| a| a|a a| a| a
Out a e I e e I e () i (i

Y Program demo
If Input_1 isNot equallnput_2, output TRUE, otherwise output FALSE.

ST:
1 BOT():
2 outputl fEl:=input_1[ 10 k>input 2[ 2 |:|RETuRN]
LD: _
1
NE cutputl
EN _-,ﬁ Il
input_1
input_2[ 2}
U Notes

When the Input data type is inconsistent, the compilation will report an error.
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3.2 Option
3.2.1Instruction List

Instruction Type Name FB/FC Functionality
SEL FC Choose two instruction
MUX FC Choose any one of instruction
Option MAX FC Maximum values instruction
MIN FC Minimum value instruction
LIMIT FC Limit value instruction
3.2.2 SEL

Select one of the two operands. G determines whether INO or IN1 is the output

U Command Format

l nstru Na me FB/ FC LD ST Fil
SEL
ch ¢ {EN ENO L
SEL ins??uscef[iovxo FC e i SEL ]
{1 INO
{1 IN1
U Related Variables
I nput variable
Il npu L . . .
T Name Dat a Range | niti Descript
=FAL®ET put |
G Output ¢ BOOL TRUEAL SH - G=TRUEUt IpN 1
In0 | nPOut Al | - - Datla
I n ] |l nput Al | - - Data 2
Output variable
Qupgut va Name | Dat a Range niti abDescr.i
Ouptu t Sel ec] Al | i 0 Compar
resul resul
i i Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
9| - %
o) oy c c | C — Y =4 |0
Q <§§§@99:‘£29§mﬁ§>305‘
0 H13%3|2/5|2|3|5|7|5|5 8|2/ R0 5
G a e B B R I R N R BT BT B I - - - - -
In1 a a|lal  al al a  a|  al/ ajaj| alajlalala| aja a| a| a
In2 a a|lal  al al a  a|  al/ ajaj| alajlalala| aja a| a| a
Out a alal lal ala a|  al aj| a| alajla ala| aja a| a| a

Y Program demo

A set of data INO=0, IN1=100. when G=True, the output is 100

ST:

iout][ w0 |

SEL( GEGDNEM, N0

o0 | IN1 100
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3.2.3 MUX

Selects the Kth nhumber from a set of numbers to output. When K=0, if K is larger than the other inputs, then ¢
passes the last value.

U Command Format

l nstru Na me FB/ F( LD ST Fil
MITE
. : —=1
multiple choice x
MU X instruction FC - MU X i
U Related Variables
I nput variable
|l nput v Name Dat a Rangl initial Descriopt
K Inde x Al | - - Selected
In0 Compaldtfce Al - - Datla
I'n 1 Compac?s§g Al | - - Data 2
é Compaé a Al | - - Data
Output variable
Qupgut va Name | Data | Rang| initial Descriop
Sel ec| OQut put t he
Ouptut resul Al i 0 sel ecti
o Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
o= - 0
W o) c c|C — Y =4 |0
o} =< g 2 Sla|S|g|E|2|=|2|S | a|R = 23|93
Q 41313 22|53|2|3|5 |7 |55 &8|z2|mlRlo|7|2
— Olo|lg|- — | - [ 5
G a S T e e e O A e e e R T B - - - - -
In1 a a| a| a| a| a| a|la| a| a| alala|l a| a| a|a a| a| a
In2 a a| a| a| a| a| a|la| a| a| alala|l a| a| a|a a| a| a
Out a a| a| a| a| a| a|a| a| a| ala|a| a| a| a|a a| a| a

Y Program demo

Set a set of data 100, 200, 300. when K=1, the output is 200

ST: 1| cutput[ 20 J:=MUX(1,100,200,300); o
RETURMN

LD:

1 —
100 —
200 —
300 —
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3.24 MAX

Take the maximum value of the input value, compare between the two input values, output the maximum val
inputl and input2 are compared, the output takes the maximum value between the two.

U Command Format

Medium-Sized PLC Instruction Guide

|l nstru Na me FB/ F LD ST Fil
i —EN ENO =
MA X Ma_mmum_value EC B B MA X i
instruction

U Related Variables

I nput variable

| npu i . . .
varpi Na me Dat a Range | nitig Descript
Inl Compada)| Al l - 0 Compabatlar
I'n 17 Compacta Al l - 0 Compabat ar
Output variable
Qupgut va Name | Data {Rang¢initial Descript
Ouptu t ma X i miy Al | i 0 Out_put t he |
numbe i nput num
o Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
= n
w w| S| 2 C c | C _ | 5| 49 lo
o |253/5/8|2/S|2 /22|12 58| Z323|9|z
S |H33|2|Z2|/5|2|3|5 7|5|5|E|2|mlmlo| 7|z
— ﬂ'ID S o = | ([l — m 5
Inl a ala a| a| a| a| a| a|  a| a|l aj al aj a| al|a a| a| a
In2 a ala a| a| a| a| a| a|  a| a|l aj al aj a| al|a a| a| a
Output a ala a| a| a| a| a| a|  a| a|l aj al aj a| al|a a| a| a

U Program demo
Of the two numbers inputl and input2,0utput the largest one.

-
J.l output] 70 |:=(max (inputl[ 20 | input2[ 70 |)) ;EETURN
1
MRX
inputl output
input2

27
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3.2.5 MIN

Takes the minimum of the input values, and after comparing the two inputs, outputs the minimum, eg:IN1 ang
are compared, and the output takes the minimum between the two.

U Command Format

Medium-Sized PLC Instruction Guide

I nstru Name FB/ F LD ST il
MIN
Minimum value {EN ENO
MI N . : FC . Ml N -
instruction _

U Related Variables

I nput variable
| npu L . . .
I Na me Dat a Range | nitig Descript
In1 Compadta| Al - 0 Compabatlar
I n 32 Compacfa Al | - 0 Compabat ar
Output variable
Qupgut va Name | Data {Rang¢initial Descript
Ouptu t Minimum Al | ) 0 Out p ustmatl bl ge st
numbe t wo i nput nu
o Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
- n
w w| S| 2 C cC|c _ o |5 4|0
o |%|5/8|8|2|S|2/2/2/2/2/2/ 8 3 233 9|2
SLEIEIEIEIRE RS S| S| F |2 MmO Z
Inl a a /a a| al a| a| a|l a| a|alala|l ala| ala a| a| a
In2 a a /a a| al a| a| a|l a| a|alala|l ala| ala a| a| a
Output a a /a a| al a| a| a|l a| a|alalal| ala| ala a| a| a

Y Program demo

Of the two numbers inputl and input2,0Outputshma | ohes s t
ST:

Cutput] 10 | := MIN(IN1[ 10 | IN2[ 100 ) :[RETURN]

-

EN ENO
IN1 Output
IN2

28
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3.2.6 LIMIT

The limit value instruction, MX is the upper limit of the result and MN is the lower limit of the result. If the valu
of IN exceeds the upper limit of MX, the result is MX, and if the value of IN is less than the lower limit of MN, 1
result is MN, and if the value of IN is within the range of MN and MX, the result is the value of IN.

U Command Format

Medium-Sized PLC Instruction Guide

l nstru Name FB/ F L D ST Fil
LIMIT
I. t I —EN EMOH
L1 MIT imit value FC —p - L1 MIT ]
Instruction —IN
— M

U Related Variables

I nput variable

| npu L . . .
varpi Na me Dat a Range | nitig Descript
MN Compadta| Al | ower val
I N l nput v Al l - - Compabatar
M X Compacea, Al | - - upper val
Output variable
Qupgut va Name | Data {Rang¢initial Descript
Ouptu t Output result Al l - 0 Out put numer
after select
Boolean Bit strin Integer Real Moment, Duration,
9 9 number Date, String
o|C — 0
m ) C c|c — py) =a i,
o) -<§ 215|alS|g|c|2z|2 /S a|B =% 3|9|3
o |H12(8/9/2|53|2|2/2|5|5/3|2 |8 |5|5|8 |72
— mDU o = | ([l - m 5
MN a ala a| a| a| a| a| a|  a|l al a| a| a| aj|a| a| a| a| a
IN a aj|/a a| a| a|l a| a| a|l a|la|l aj| a| a|lalal al a| a| a
MX a aj|/a a| a| a|l a| a| a|l a|la|l aj| a| a|lalal al a| a| a
Output a ala a| a| a| a| a| a| a| a| a| a| a| a| a| a| a,| a| a

Y Program demo

Compare IN ®lue, select output limit valudN > MX: Output MX; IN < MN: Output MN;
MN <IN > MX: Output IN.
ST:

Ll output[_20 |:=LIMIT({20,10,50) ; AETOEN]
LD:
20—

10—
50—
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3.3 Count
3.3.1Instruction L

ist

Instruction Type Name FB/FC Functionality
CTD FB Subtraction Counter Set

Counterdgnstructions CTU FB Addition Counter Set
CTUD FB Reversible Counter Set

332 CTD

Decrementing counter. Preset value variable that decrements by 1 every time a rising edge is detected, and
the status TRUE when it reaches 0.

U Command Format

‘Nt Name | FB/F L D ST S LG
CTD
) —EN LI Q_
Subtraction
. i _ - — pyee
CTD Counter FB cr | TS YT | standard
instruction gt ’ ’
—BV
U Related Variables
I nput variable
| npu L . . .
— Name Dat a Range | nitig Descript
CD Counter BOOL TRUEALSH FALSEHECounter | nput
LOAD| Counter| BOOL| TRUEALSE FALSH "V @ssigns
par ameter
PV Def aul t WORD 0~6553 0 Counter P
Output variable
Qupgut va Name Dat a Rangel initial Descri
Counter
Q CounGuptu| BOOL | TRUEALS FALSE [TRUE: ON
FALSE: O
cvV Count i-inig WORD 0~655 3 0 Count i-nig
val ue val uejq
. . Moment, Duration,
Boolean Bit string Integer Real .
number Date, String
9| < - n
m o) C C | C — by 4 |0
O<§§§999:‘£29§ma§>303
o Al2(22|Z2|5|3|3|53 7|35\l |mlmMol|zZ
(e m| g olo |- | — = m 5
CD a e T e B e e I i AT A S I R A - - - |-
LOAD a e T e B e e I i AT A S I R A - - - |-
PV - S - T T e R e e T R A A - - - |-
Q a e e T B e A AT A A R S I A A - - - |-
Ccv - -la | -- - - e e e - - - |-
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U Functional Description

LOAD is TRUE: the value of PV is transferred to CV and the output Q becomes FALSE.
LOAD is FALSE: CD changes from FALSE to TRUE on the rising edge.

When CV is greater than 0, CV is reduced by 1; when CV is equal to 0, Q returns to TRUE.
The value of CV is less than 0, CD has a rising edge signal, and CV is not subtracted.

Y Program demo

ST:

CTD_0(COEMER:=C0_(ENES, LOADEEIEL: =LoAD ONENE, PV 500 |:=pv_0[ 500 |, CENER=>0 0N, OV 500 E>Cv_ 0[5m0 j.-'|RETURN

LD:

bSTRET

co_o IENEEE-—CD

_0[ 500 |— BV

2

IRAVIE TEUE g §RNE

31
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3.3.3 CTU

Incremental counter. Preset value variable, incremented by 1 every time a rising edge is detected, output stat

TRUE when CV value is greater than or equal to PV value.

U Command Format

‘"'l Name | FB/F L D ST sl
cTu_® CTU_0(
" CTO CU: =start
Addition trinns
=Ccu EEE Q RESET: =,
Cu ' Countgr FB e - PV: =, Standard
instruction _
— v Q—>,
Cv=>);
U Related Variables
I nput variable
| npu . o .
T Na me Dat a Range ni ti e Descript
CU Counter BOOL TRUEALSH FALSHE Counter |
RESE Counter BOOL TRUEALSH FALSE TRUE: CV r e
PV Def aul t WORD 0~6553 0 Counter P
Output variable
Qupgut va Name Dat a Range initial Descri
Counter
Q CounQuptu| BOOL | TRUEALS FALSE TRUE: ON
FALSE: ®)
cvV Count i-nig WORD 0~655 3 0 Count i-nig
val ue: val ue:;q
o Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
9| T — 0]
oy oy c c | C — ) =4 |0
o < g %% @ S|S|E|2 |32 Slm| A = |3 3| 0o 2
o |H218|9/2|3/2|2/3/5|2|3|2|8 |53 |7 |2
— O |6 gl — ~ 5
CuU a - |- o IR N N I e B e A - - - |- - -
RESET a - - S R I A A S N O I e - - - - - -
PV - -la S T R N e R - - - - - -
Q a - - S R I A A S N O I e - - - - - -
CVv - e - T e e A I e R N O - - - - - -

U Functional Description

RESET is TRUE: The value of CV becomes 0 and the output Q becomes FALSE.
RESET is FALSECU has a rising edge and CV is added 1. When the value of CV is greater than the value of PV, Q

becomes TRUE.
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U Program demo
ST:
B 1|« cIu_oq
2 o] TRUE BESpttad THUE P
3 RESETENER: =rez=c0FIEA,
VW0 -=pvl [T,

Q=>

& Cv=> | :[RETURN

LD:

1 cTo 0

start EEREE—
reset0 [EEEE—
pvi
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3.3.4 CTUD

A counter that performs addition and subtraction operations based on addition counter input and subtraction
counter input. The data type of the preset value and count value is WORD.

U Command Format

| nst Name F B/ LD ST Fil ¢
on FC
. CTUD(CU:=,
CTUDStart et CD:=,
ReverSIble _ﬂ IN14 — EE Eg[?— oUT7 RESE?I::’
CUD Counter Set FB INL5 —CD oD |- OUT708 :;S'ZD'_’ Standard
instruction w17 —lroan . QU.=’>,
IN1E —BV QD=>,
CV=>);
U Related Variables
I nput variable
| npu L . . .
I Na me Dat a Range | nitig Descript
cu Ammﬁfﬁffr BOOL| TRUEALSH FALSEH AdditionCounterl np U
cD &Mmﬁ?§$we BOOL| TRUEALSH FALSH Subtraction Countdr n p
RESE Counter BOOL TRUEALSH FALSHEH TRUE: CV r e g
LOAD| Counter| BOOL| TRUEALSE FALSH "V @ssigns
parameter
PV Default WORD 0~6553 0 Counter P
Output variable
Qupgut va Name Dat a Rangel initial Descri
. Counter
QU ngzﬁﬂm” BOOL | TRUEALS  FALSE [TRUE: ON
P FALSE: O
Subtraction Counter
QD Counter O upt U BOOL | TRUEALS FALSE TRUE: ON
P FALSE:
cvV Count i-nig WORD 0~655 1 0 Count i-nig
val uejq val ues
. . Moment, Duration,
Boolean Bit string Integer Real .
number Date, String
9| T - n
oy oy c C | C — by 4 |0
O<§§§999:‘£29§ma§>303
o) | 3 1z|5/2|z2|5|7|5|5|2|> mo|l7z
- HEREIETE =R e | M m S
cu a e e e e e e e I e
CD a
RESET a - |- e e B e e e
LOAD a -
PV - I T e e e e e e I I ) I e
QU a e e e e e e e e I e
QD i S e T e I I T I I e e A I e
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CcVv

- - a - - - - - - - - - - - - - - - - -

U Functional Description
Addition Counter FunctiarUsage is the same as CTU
Subtraction Countdfunction Usage is the same as BT
CTD and CTU Common Functiong'hen LOAD or RESET is TRUE, CV does not operate; when CU and CD rise
the same time, CV does not operate.
When RESET and LOAD are TRUE, RESET takes precedence and CV becomes 0.
RESET is TRUE, CV becomes 0 and QD becomes TRUE.
LOAD is TRUE, CV is equal to PV, QU is TRUE.
Y Program demo

ST:

CTUD_0(

CURGIE: ==CURGEIE,

i TRUE BEo'ims] TRUE B
RESETEMER: =xRESETENER,
LORDEGIE: =x1cad RIS,
PV 100 J:=wEv] 100 ],
DT-T=:} EDT-Tr

W)a] FALSE Sebidein] FALSE B

CV[ 300 ewCv 300 ) ;
LD:
CTUD_0
CTUD
o
ERE
xc0 [~y M xov I
xCD [JETEl—cD %QD
xRESET | ERTE— RESET WiV
xLOAD [JERE—{L0%D
WEV BV
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3.4 Timers
3.4.1 Instruction List
Instruction Type Name FB/FC Functionality
TP FB Ordinary timer
timersinstructions TON FB Poweron delay timer
TOF FB Power failure delay timer
RTC FB Real time clock

342 TP

Input timing, output current timing time and timing status signal.

Y Command Format

|l nstru Name -t LD ST silg
FC
TE_ O
Ordinary = o _
TP timer FB =N ENO I;D,(IN'_ PT:=.Q=> ET= Standard
instruction — Q ’
BT ET
U Related Variables
I nput variable
| npu L . . .
— Na me Dat a Range | nitig Descript
I N |l nput BOOL TRUEALSH FALSHEH Start cour
PT Ti mekeeyg TIME| 042949617 0 Set ti me
Output variable
Qupgut va Name Dat a Rangel initial Descri
Q Timing ¢ BOOL | TRUEALS FALSE Ti mi ng ¢
ET Ti mekee TI ME|0~42949 0 Set ti
— Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
w W E g| - cC clc _ - — 4 |lo (09}
o 2|515/3|2|5/2|5/2/2|2|5/3 & 23389z
o m3BIB|IF|F|5|5|5 |7 |F || AT mO z
IN a A T e e e e e e e e e
PT - e T T e e A N N T T R I -1 - |- - |-
Q a -la S I T R T AT R N I T I - |- - |-
ET - S I A T I R T AT AR I R T T I -1 - - - |-
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U Functional Description
IN is TRUE, Q outputs TURE for PT time; ET displays current time; ET=PT, Q becomes FALSE.

Y Program demo

ST: B
1 TP 2
INEENE - b InEEDE,
I T#5:558ms |:=tTime| T#55358ms l
»] TRUE Sebmibadd TRUE M
ET] T#25300ms F>tTime 1] T#2s300ms ) ;[RETURN]
LD:
TP 0
TP
@ ENO
bin IN Q = bout
TPT | T$10s PT ET—tET | T$4s679ms
Y Note

During timing, the PT value can be changed. When the changed PT value is greater than the ET value, the ti

continues, and when the changed PT value is less than or equal to the ET value, the timing stops and Q chat
FALSE.

37
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3.4.3 TON

Outputs a timing completion signal after the powerdelay time is set.

U Command Format

|l nstru Name FB/ F LD ST Fil
TON_0
TON
Poweron delay — PT— (=
TON timer FB = = TSTN:(LI\)I.'_’PT'" 971 standard
instruction —|IN Q- ’ ’
—PT ET -
U Related Variables
I nput variable
| npu i . o .
—— Na me Dat a Range | nitig Descript
I N | nput BOOL TRUEALSH FALSHEH St art cour
PT Ti mekeeyg TIME| 0~42949¢ 0 Set ti me
Output variable
Qupgut va Name Dat a Range initial Descri
Q Ti ming q BOOL | TRUEALS FALSE Ti mi ng c
ET Ti mekee TI ME|0~42949 0 Set ti
i i Real Moment, Duration,
Boolean Bit strin Intege .
t String ger number Date, String
ol = - 0
m o) c C | C — T 4 |0
8 1218l53/12/51815/2/z/1212/883/28 38|93
o) H4 21322522 |5|9|5|5| 2> mildlo|" |2
— m O |5 o = 9| - [ — m 5
IN a e T e B e AT T A R A I R A - - - -
PT - e I T e e e e N e e e I I - S I - -
Q a S - T T B R e e I I A S I A A - - - |-
ET - S T T e e e e I e e T I - U I I I

U Functional Description

IN is TRUE, Q outputs TURE for PT time; ET displays current time; ET=PT, Q becomes FALSE.

Y Program demo
ST:

TON 1(
INRGUE: =bInl RENE,
| T#5:355ms J:=tTime] T£55555ms |,
8] FALSE SN FALSE B
ET| T#25656ms E>tTime 1] T#25656ms | : RETURN]
LD:
binl bout
tPT | T$5s tET [ T#1s546ms
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344 TOF

Outputs a timing completion signal after the set time of the power failure delay.

U Command Format

|l nstru Name FB/ F LD ST Fil
TOF 1
Power failure | T?F | TOE(IN'= PT:= O=>
TOF delay timer FB EN @ ENO ET:(>)'._’ =.Q= Standard
instruction —IN & Q- : ’
— BT ET -

U Related Variables

I nput variable

Vlanrpiu Na me Dat a Range | nitig Descript
I N Il nput BOOL TRUEALSH FALSH Start cour
PT Ti mekeeyg TIME| 0~429409¢ 0 Set ti me
Output variable
Qupgut va Name Dat a Range initial Descri

Q Ti ming q BOOL | TRUEALS FALSE Ti mi ng c
ET Ti mekee TI ME[0~429409 0 Set ti
. Real Moment, Duration,
Bool Bit st Int .
oolean it string nteger Aumber Date, String
9| T - (07]
oy o) C cC|Cc — Y 4 |0
o < g %% @ S|S|E|2 |z 2 Slm| A = |3 3| 0o 2
O [|FI2|8%|Z2|5|Z2|2|53|7|5|5|z2|> | 5|739|7|3
= m o |8l&|5 = |- - m o)
IN a S T e e e e e e e T I e e T I
PT - e e T e e e T T T T - T I I S
Q a -1a S N N e N e R e e - - - -
ET - S T e e e e I e e T I - U I I I

U Functional Description
IN is TRUE, Q outputs TURE for PT time; ET displays current time; ET=PT, Q becomes FALSE.

Y Program demo

ST:
s| & TOF 1
g INEEES:=hinl FNET,
7 PT| T#55955ms [:=tTime| T#555535ms R
8] TRUE SSdniiid TRUE N
ET| T#3s761ms F>tTime 1 T#3s761ms |
) ;[RETURN]
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binl bout
tPT | T$5s tET | T#2s3446ms |
Y Timing Diagram
IN
t0 tl t2 t3 t4 t5
Q [ | J |
tO+PT t1 t4+PT t5
ET / /] /
t0 t1 t2 t3 t4 t5
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34.5 RTC

Clock function

U Command Format

|l nstru Name FB/ F LD ST Fil
RTC_ 0O
. RTC
Real time clock _ | RTC(EN:= ,PDT:= ,Q
RTC instruction FB EN Q > CDT=>): Standard
1 PDT CDT
U Related Variables
I nput variable
Inp.l Na me Dat a Range InltDescri
var.i tio
PDT!| Realtime clock DATE_AND| 0(1970601-01,00:00:00) 4294967295 FALSE |s t ar t
_TIME (21060207,06:28:15
Output variable
\?:rtip Name |[Dat a Range nitial Descr.i
Q Ti ming ¢ BOOL TRUEALSE FALSE Ti mi ng ¢
0(197G01-01,00:00:00) i
coT| Time ke o PATEANLSo4067205 19700101, | 1} e yee
— (21060207,06:28:15 e
i i Real Moment, Duration,
Boolean Bit strin Intege .
t String ger number Date, String
|- — v
W C cC|c
3 12/15|2/2/@|c|S|E|2|=|2/5 /18|22 82 gz
o |H218/8/2|5/12|2/3/5/2/3|2|8 |77 |72
- O |g|lg |- — | [ o)
PDT - e e I T e e e O C T T I IR I IR -
Q a o N T R I I I I I I e N R e - - - -
CDT - o R I I T e I e I O T I ISR I IS - T

U Functional Description

EN is TRUE to time with PDT, output Q is TRUE to output CDT to show current timing time.

Y Program demo
ST: -

bout

RTC_1(
ENEGENE:=bInRETE,
PDT] DT#2021-1-10.0:0 J: =t PDI| DT82021-1-10.0:0 |
8 TRUE oadeiiid TRUE M
11 CDT| DT#2021-1-1-0:0:16 >tCDT DT#2021-1-1-0:0:16 )) ; RETURN]
LD:
RIC 0
bin RIC
— B0
e I ) N {0
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3.5 Bits and Logic Words.
3.5.1Instruction List

Instruction Type Name FB/FC Functionality
AND FC And
OR FC Or
NOT FC Not
. . . XOR FC Exclusive OR
timersinstructions SR FB Bistable sedominat latch
RS FB Bistable resetiominat latch
R TRIG FC Rising edge of a boolean signal
F TRIG FC Falling edge of a boolean signal

3.5.2 AND
The IEC operator is used for the bitwise AND of bit operands.

Y Command Format

|l nstru Na me FB/ F LD ST Fil
AND
-EN ENGH
AND Operandsand FC 1 & I AND .
instruction

U Related Variables
I nput variable

|l nput v| Name Dat a | Range i nitiali Descr.i
I' N 1 Il npu - - 0 Dat a ]
IN 2 Input 2 - - 0 Dat a 7
Output variable
OQut put v|Nam¢gDat a Range i ni ti al Descriog
ouT Qut p - 0 0 Out put
Boolean Bit strin Integer Real Moment, Duration,
g 9 number Date, String
9| < - n
w vy} C CcC | C _ )]
SREIRE Slge|lsig|c|2|z12/5|a|RI 28 3|93
o R388/z|3|5/3/3/5|3|3|% 275572
(e m| g olo |- | — = m 5
IN 1 a a alal al- |- |- |- |- |- |[-1|-1-1-1- |-|- |&a |-
IN 2 a aaja aj- [- |- |- |(-+|-1-1-1- |- |- - - |-
ouT a aaja aj- [- |- |- |(-+|-1-1-1- |- |- -1- la |-

U Functional Description
When the input bits all yield 1, the output bit also yields 1; otherwise 0
Y Program demo

ST:
1 cRGU: =cRi= AND dRiil=:
LD: —— — —
AND e
c —EN & m
L] TRUE o
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3.5.3 OR
The IEC operator is used for the bitwiO® of bit operands.

U Command Format

|l nstru Na me FB/ F LD ST Fil
OR (_)peraanor FC —EN 21 ENO- OR )
instruction — o

U Related Variables

I nput variable

|l nput Vv| Name Dat a Range initiali Descr.i

I N 1 Il npu - - 0 Dat a 1

IN 2 Input 2 - - 0 Dat a 1

Output variable

OQut put Vv|Nam¢gDat a Range initial Descrig
ouT Out p - 0 0 Out put
Boolean Bit string Integer Real Moment, Du.ration,
number Date, String

5 |12/8125/85/8512z/212/838/2 839z

2 M8 1885|7557 7|77 |F|F|Am©O T |Z

IN 1 a al a|al al- |- |- |- |- |- 1|-1-1-1- /- - - 3 |-
IN 2 a al alal al|- - |- |- |- |- |- 1-1- |- /|- - - - -
ouT a aj a al- |- |- |- |- |- |- |- |- - - - - 3 |-

U Functional Description
When at least one of the input bits yields 1, the output bit also yields 1; otherwise 0.
Y Program demo
ST:
< >| W

-
J.l outputEEIE: =input | EENE OR input2E0EE:REroan]

LD:

OR

input] [ = = output
input2 B
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3.5.4 NOT
The IEC operator is used for the bitwNOT of a bit operand.

U Command Format

|l nstru Name FB/ F LD ST Fil
NOT
NOT Operandsnot FC -|EN ENO- NOT -
instruction
U Related Variables
I nput variable
|l nput Vv| Name Dat a Range i nitiali Descr.i
I' N 1 Il npu - - 0 Data |
Output variable
OQut put v|Nam¢gDat a Range initial Descriog
ouT Qut p - 0 0 Out put
Boolean Bit strin Integer Real Moment, Duration,
g 9 number Date, String
|- — v
m o) c C | C — by 4 |0
3 121555/259/52z2|28 3 :2838|z3
O |F| 23|22 |G|Z3|F|5|7|G|F 2|z mdo| 7|z
- O |g|lg |- — | - I o)
IN 1 a al alal al- |- [- |- |- |- |- |[-1|- |- |- [|-|- |&a |-
ouT a aaja aj- [- |- |- |- +|-1-1-1- |- |- -] - a |-

U Functional Description

When the respective input bit yields 0, the output bit also yields 1, and the other way around.

Y Program demo

ST:
@ IN25 BOOL TRUE NOT
@ OUTL3 BOOL FALSE
144 OUT1:ENES:=NOT (IN25 G ;
LD:
@ IN2S BOOL FALSE NOT
@ OUT13 BOOL TRUE
- 11]
NOT
L)
nzs | EE— QUT13
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3.55 XOR
The IEC operator is used for the bitwi$©R of bit operands.

U Command Format

|l nstru Name FB/ F LD ST Ei |
XOR
Operandsor —EN __ 4 ENO[
XOR instruction FC — —1 L XOR -

U Related Variables

I nput variable

|l nput Vv| Name Dat a Range i nitiali Descr.i
I' N 1 Il npu - - 0 Data |
IN 2 Input 2 - - 0 Dat a /
Output variable
OQut put v|Nam¢gDat a Range initial Descriog
ouT Qut p - 0 0 Out put
Boolean Bit strin Integer Real Moment, Duration,
g 9 number Date, String
|- — W
oy o) c c|C — by 4 |0
0 < g S % (S| |cE|2|z2|/5 m|A = |> 3o 3
o IRIZ8182|3|5/2/53|5|3|5|F|2|FRS|72
— m O |5 o = 9| - [ - m 5
IN 1 a al alal al- |- |- |- |- |- |- |[-1|- |- |- [|-|- |- |-
IN 2 a ala|al aj- |- |- |- 1|-1-1-1-1-1- /- - - - |-
ouT a ala|al aj- |- |- |- 1|-1-1-1-1-1- /- - - - |-

U Functional Description
When only one of the two input bits yields 1, the output bit also yields 1. When both inputs yield 1 or 0, the
output yields 0.

Y Program demo

1 output @R =inputl EEE XOR input2 EEUEN; RETUAN]
1
XOR
inputl [ =1 = output
input?
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3.5.6 SR

Realizes a bistable sdominat latch

U Command Format

| nstru Name| FB/ F LD ST Fil
SR_1
SR SR_1(
SR Set latch B —EN ‘T:' ENO[- SET1:=.,_ _
instruction 4SET1 Q1 RESET:=,
~RESET Q1=>);

U Related Variables

I nput variable

|l nput Vv| Name Dat a Range initiali Descr.i
SET1 SET BOOL TRUEALS FALSE Dat a ]
RESET RESET BOOL TRUEALS FALSE Dat a 1
Output variable
OQut put Vv|Nam¢gDat a Range| initial Descriop
Q1 OQutp BOOL| TRUEALS FALSE SET Prior
o Real Moment, Duration,
Bool Bit st Int .
oolean it string nteger number Date. String
9| T — 0]
w C C | C _ )]
3 [2|512/35/6|c|S8 Elel=2|5|B 2 2182|gz
S |Rl2|8l=|Z2|5|3|3|5|7|5|5|2|z2|m|do| 7|z
SETL a o I I T e e I I e I I I I ISR I
RESET a I R e e e I e T e e e e ) e e
Q1 a - |- S e R T Rl M I e e e e e e

U Functional Description

Rising edge: Set Q1 to TRUE (dominant)
Rising edge: Reset Q1 to FALSE

Y Program demo

ST:
;| SR_0(SETLEENE:= setlEE0E , RESETHGNEL:=res=tlEE| 0l EE--0EE) ;
LD:
1 SE_D o A
SR 03
EN rr a1 m
set] [EEESl—SET1 "
reset] - ESET
2 k| Q) 0% (B v
>
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35.7 RS

Realizes a bistable resgébminat latch

U Command Format

Il nstru Na me FB/ F LD ST Fil
1EH © ERHO RS I
SR Resetatch FB 51?.! SETL=, ]
instruction 15ET Gl | RESET=,
{RESET1 Q1=>):
U Related Variables
I nput variable
|l nput Vv| Name Dat a Range initiali Descr.i
SET1 SET BOOL TRUEALS FALSE Dat a ]
RESET RESET BOOL TRUEALS FALSE Dat a 1
Output variable
OQut put v|Nam¢gDat a Range| initial Descriop
Q1 OQutp BOOL| TRUEALS FALSE SET Prior
i i Real Moment, Duration,
Boolean Bit strin Intege .
o€ t String eger number Date, String
|- — W
oy oy c C | C — by 4 |0
Q < g % % @S9 |c|2|z |2 Sio|fA = |> 3o 2
O |Hl=33/%|1Z2|5|2|2|3|5|5|5| 2|2 m|7dlo| 7|2
- O |olg| - = | - - | m 5
SET1 a I I I T I I (S I I S I I N 0 T e
RESET a I I I T I I (S I I S I I N 0 T e

U Functional Description

Rising edge: Sep1to TRUE.

Rising edge: Res®1to FALSE (dominant)
Y Program demo

-
l| R5_0(SETHGIEN: =s=tEGNE, RESETIENER:=res=tENEE, C1EGEE=>outputBEIE) ;FETUAN]
1 B35 0
RS
L
zet [JEUEE— SET OT Q1 p= output
reset [ EIG3— RESET1
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3.5.8 R_TRIG

Detects a rising edge of a boolean signal

U Command Format

|l nstru Name FB/ F LD ST Fil
R_TRIG
Rising ed R _TRIG R_TRIG
R TRI @ . =ndedge FB {EN 3"t ENOl- (CLK:=, .
instruction
- CLK Qr Q=>);
U Related Variables
I nput variable
l nput Vv| Name Dat a Range i nitiali Descr.i
CLK Il npu BOOL TRUEALS FALSE BC?Ci)LS,i ndge
Output variable
OQut put v|Nam¢gDat a Range| initial Descriop
Q1 Outp BOOL| TRUEALS FALSE Out put
Boolean Bit strin I nteger Real Moment, Duration,
g 9 number Date, String
9| T — 0]
oy oy c c | C — ) =4 |0
O<§C§)§Q%§Egzggm?ﬂ§>803
O I'_Ii'l il 213732 5 5 — | ']2 > m |-_||-| W) = =z
CLK - S S O O L e I 0 T I I I I I R S I I
U Functional Description
Checking Boolean signalRising edge detecte® = TRUE.
Y Program demo
ST: Y [ R TRIG
2 R_TRIGL (CLENEGDNE:=VarBool SHENE , CENEE--(Boocl EEE )
=] IF QBool[FXEE THEN
abc[ 1 |:=1;
END_IF
LD:
44 E_TRIG
R _TRIG
o 0
INZE CLK EE_ o= ouT1s ENEE
45
oUT1S MOVE
() EN  ENO
1—] — abc
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3.5.9 F TRIG

Detects a falling edge of a boolean signal

U Command Format

|l nstru Na me FB/ F LD ST Fil
F TRIG O
Falling edge F_TRIG F_TRIG
| T LA — -
F_TRI ( instruction FB —EN EHO - (CLK:=,
—ICLK o Q=>);

U Related Variables

I nput variable

|l nput Vv| Name Dat a Range initiali Descr.i
CLK | npu BOOL TRUEALS FALSE BOOL, de
Fallinge d g ¢
Output variable
OQut put v|Nam¢gDat a Range| initial Descriop
Q1 Out p BOOL| TRUEALS FALSE Out put
o M t, Duration,
Boolean Bit string Integer Real omen u.ra on
number Date, String

g| = — W

oy o) c c|C — by 4 |0
o) < g 2 % o S|gE|Z2|z25 a8 2 33|93
O Hl2|3=m|2|53/Z2|3|3|7|5|5|2|=2|mlAoO| 7|2
- O |glg |- — | - [ ol
CLK a o I I T e e I I e I I I I ISR I

U Functional Description
Checking Boolean signalsalling edge detecte® = TRUE.
Y Program demo

ST:

F TRIG 0 (CLEEMER:=inpucEMEE, Q=»);
B 2 F_TRIG_0.0RME THEN

[ el oucput EEIE:=TRE;

4| END IFRETURN]

LD:

1 F_TRIG O
F_TRIG

3 B
input EET—CLK o) Sl FALSE

F_TRIG 0.0 output

—[ 5]
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3.6 Data shifting.
3.6.1Instruction List

Instruction Type Name FB/FC Functionality
SHR FC And
s . SHL FC Or
data shift instruction ROR EC Exclusive OR
ROL FB Bistable sedominat latch

3.6.2SHR

The IEC operator is used for bitwise shift of an operand to the right.

U Command Format

Il nstru

Na me

FB/ F LD ST Fi
s SHR
Bit Shift il - ENO L
SHR Right FC i N SHR(IN,N); -
instruction ]
U Related Variables
I nput variable
l nput v Name Dat a RanginitialDescri
N Operand W_hlc i i 0 Dat a s
the righ
Number of bits to shift in tq o
N the right - - 0 Shift Right
Output variable
Qut put v Name Data |[Ran|initial Descr.i
ouT Resulting dig - - 0 Convert
o Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
9| = - n
W vy) c cC|c — X = |0
O<§§§9§9:‘£z§§mrﬂ§>3o3
S IRl2I2|3|Z2|/5|Z2|3|5|7 5|5zl |mldlo| 7|2
IN - S| S|S|S|S|S|S|sS|S|S|S|S| -| -| -1|- -| -| -
ouT S| S|S|S|S|S|S|S|S|S|S|S o e N

U Functional Description

The data of IN is shifted to the right by n bits and output OUT. The binary is shifted to the right by one bit, wh

equal to dividing the original number by 2.

If n exceeds the data type width, then it depends on the target system how the BYTE, WORD, DWORD

LWORD operands are padded. The target systems cause padding with zeros or n MOD <register size>

50

chis

, an




% Leadshine

Medium-Sized PLC Instruction Guide

U Program demo
ST:

.

4

output|{ 220D000D0N0DN00101

4

LD:

l |

inputl |240000000000001010
input2 |240000000000000001

cutput |2§0000000000000101
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3.6.3SHL

The IEC operator is used for bitwise shift of an operand to the left.
U Command Format

Medium-Sized PLC Instruction Guide

Il nstru Name FB/ F LD ST Fil
SHL
; PR —HEN ENC—
S H Bit Shitt Lift FC | B SHLN,N); i
instruction

U Related Variables

I nput variable
l nput v Name Dat a RanginitialDescri
| N Operand which is shifted ti i i 0 Dat a s
the left
N Number of bits to shifin to i i 0 Shift Left
the left
Output variable
OQut put v Name Data |[Ran|initial Descr.i
ouT Resulting di¢g - - 0 Convert
Boolean Bit strin Integer Real Moment, Duration,
g 9 number Date, String
gl = - 0
W o) C c|C — T 4 |0
O < g 2 % o S|gE|Z2|z2|5 a|&| 2 33|93
o RIZ8182|3|5/2/3|5|3|5|F|2|FRS|72
= mo|g|lg |- = | = m 5
IN - S| S|S|S|S|S|S|S|S|S|S|S| -| -| - |- -| -] -

U Functional Description

The data from IN is shifted left by n bits and output to OUT. A-leinéeft shift in binary is equal to multiplying
the original number by 2.
If n exceeds the data type width, then it depends on the target system how the BYTE, WORD, DWORD, an(
LWORD operands are padded. The target systems cause padding with zeros or n MOD <register size>
Y Program demo

ST:

- .
1| output] 25000D000000000101 |- =SHR (input1[ 220000000000001010 |, input2[ 250000000000000001 ) ;|RETURN

LD:

SHR

input2 | 2§0000000000000001

l |
o
‘ inputl | 2§0000000000001010 —output [2£0000000000000101
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3.64 ROR

The IEC operator is used for bitwise rotation of an operand to the right
Permitted data type8YTE, WORD, DWORD, LWORD

U Command Format

Il nstru Na me FB/ F LD ST Fi
o ROR
CyClIC nght —EN ENO
ROR Shift FC i s ROR(IN,N); -
instruction -
U Related Variables
I nput variable
l nput v Name Dat a RandinitialDescri
I N Cyclic Rig - - 0 Data s
Number of bits to shift in tq i o
N the right - - 0 Shift Right
Output variable
OQut put v Name Data |[Ran|initial Descr.i
ouT Resulting di¢g - - 0 Convert
Boolean Bit strin Integer Real Moment, Duration,
g 9 number Date, String
w w| |2 < |c C|c _ o | 5| 4|0 i
S |3/3l5/8|2|5|2|c|4/z12/2|8|8 253 |9z
- m O |5 o — - | - - ([ m D)
IN - S| $|S|S|S|S|S|S|S S o T R Y N B
N - S| S|S|S|S|S|S|S|S|S|S|S| -| -| -|- -| -
ouT - S| $|S|S|S|S|S|S|S S o N e e

U Functional Description

Instruction moves in4times one bit to the right and adds the bit to the rightmost position from the left.

The results foerg_byteanderg_wordare different depending on the data type of the input variables, although

values of then_byteandin_wordinput variables are the same

Y Program demo

ST: PROCRAM PLC_ERG
VAR
in byte : BYTE := l€f25;
in word : WORD := lef25;
erg_byte : BYTE;:
erg_word : WORD;
n: BYTE := 3;
ENDN WRER
1 erg_byte = RBORI(in byte,n}l; (% R
'| erg_word := ROR[(in word,n}; |
LD:

n |2{ﬂODDODDGDDODDGBDBODDDDDODDODDGJJ '*

‘ in|2XUUDEIODEICIDDGDDUUDLUDDlDDOlJlDlLlD '—

[ ocutput | 2#00000000000000000000000000000000 |
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3.6.5ROL

The IEC operator is used for bitwise rotation of an operand to the left.
Permitted data type8YTE, WORD, DWORD, LWORD

U Command Format

Il nstru Na me FB/ F LD ST Fil
o ROL
Cyclic Lift EN ENO|
ROL Shift FC - ROL(IN,N); -
instruction
U Related Variables
I nput variable
l nput v Name Dat a RandinitialDescri
I N Cyclic Lift - - 0 Data s
N Numbe of blts_ to shift in to i i 0 Shift Left
thelift
Output variable
Qut put v Name Data |[Ran|initial Descr.i
ouT Resulting di¢g - - 0 Convert
o Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
gl — 0
W oy c C | C — by 4 |0
o X g 2 % o S|gE|Z2|z25 a8 2 33|93
O Hl2|3=m|2|53/Z2|3|3|7|5|5|2|=2|mlAoO| 7|2
N - S| S|S|S|S|S|S|Ss|S|sS|S|s]| -| -| -1|- -1/ -
ouT - S| S|S|S|S|S|S|S|S|S|S|S o N e e

U Functional Description
Instructionmovesin n-times one bit to the left and adds the bit to the leftmost position from the right

The results foerg_byteanderg_wordare different depending on the data type of the input variables, although

values of then_byteandin_wordinput variables are the same.
Y Programdemo :

ST:

LD:

PROGRAM EOT
TER

* Result: 1

[* Result:

:i.n_]:h':rt-u - BYTE := lci4
:i.:n._'rrn:l:d. I WORD = lE£45;
Erg'_bytz : BYTE;
E:I:q_'bn:u:l:l : WORD;
n: BYTE = =
END VAR
:rg’_hyt-l: o= RDL[in_byt:,n: :
E:l:g'_'brn::l:l o= RD]_,[:i.rl._'brn:l:l:l,n:;
‘ ROL
EN ENC
in byte —
n—

—erg_byte

54
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3.7 Data type conversion instruction

3.7.1Instruction List

Instruction Type Name FB/FC Functionality
BOOL TO <TYPE> FC BOOL type conversion instruction
BYTE TO <TYPE> FC Byte Type Conversion Instruction
WORD_TO_<TYPE> FC Word Type Conversion Instruction
DWORD_TO <TYPE> FC Double Word Type Conversion Instruction
INT_TO _<TYPE> FC Integer Type Conversion
SINT TO <TYPE> FC Short Integer Type Conversion Instruction
Data type conversior| DINT _TO_<TYPE> FC Long Integer Type Conversion
instruction UDINT_TO_<TYPE> FC Unsigned Long Integer Conversion
REAL TO <TYPE> FC Real Type Conversion
STRING TO <TYPE> FC Character Type Conversion
TIME _TO <TYPE> FC Clock Type Conversion
TOD TO <TYPE> FC Time Type Conversion
DATE_TO <TYPE> FC Date Type Conversion
DT TO <TYPE> FC DateTime Type Conversion

3.7.2 BOOL_TO_<TYPE>

Converts Boolean data types to other data types.

Y Command Format

Il nstru Na me FB/ F LD ST Fi
Bool type BUOOL_TO REAL Output:=
BOO\I(_EI'EI'S_<T conversion FC - L BOOL_TO REAL| -
instruction i (varl);
U Related Variables
I nput variable
l nput v Name |Dat a Range initialDescri
I N Data s{ BOOL TRUEALSE FALSE Data s
Output variable
OQut put v Name Data t Rang| i nitial Descrinp
ouT Data s - - 0 Converte
. . Moment, Duration,
Boolean Bit string Integer Real .
number Date, String
w w| S |2 c|c|clC|c _ o o | 5| 4|0 i
S |13/315/5|2|5|2/5|2/2|12/2/8/8|23 38|22
°c |mZlgz|3|5|3|53|5|7 5|5 7| Ad o 7|z
ouT - S| S|S|S|S|S|S|S|S|S|S|S|S|S| S |s|s|sS]|s

U Functional Description

Supported data types: BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, TIME, DATE

TOD, DT and STRING.

When the output is a numeric type, if the input is TRUE, the output is 1; if the input is FALSE, the output
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When the output is a string type, if the input is TRUE, the output is the string 'TRUE'; if the input is FALSE
output is the string ' FALSE".
Y Program demo

ST:

1) output[ 1 |:=BOOL TO real [inputEENEN) :FETRN]

LD:

BOOL_TO_REAL

l |
| inpuc [ output

56
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3.7.3BYTE_TO_<TYPE>

Converts byte data types to other data types.

U Command Format

Il nstru Na me FB/ F LD ST Fil
Bytetype BYTE_TO BOOL Output:=
BYTE_TO_<T . _ N
VPES conversion FC EN BYTE_TO TYPE | -
instruction = (varl);
U Related Variables
I nput variable
l nput v Name |Dat a Range initialDescr.i
I N Dat a s{ BYTE 0255 0 Dat a s
Output variable
OQut put v Name Data t Rang| i nitial Descriop
ouT Dat a s - 0 Converte
Boolean Bit strin Integer Real Moment, Duration,
g 9 number Date, String
w w22 z|5|c|S|E — o |H| 2 |o 4
o |3/515/5/2|5/2|S|2 225|882 38|92
= M 8|3 8|57 5|57 S FF R MmO Z
ouT S S| S|S|S|S|S|S|S|S|S|S|S|S|S| S |S|S|s|s

U Functional Description

Supported data type®OOL, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, TIME,
DATE, TOD, DT and STRING.

When the output is BOOL.: the output will be TRUE if the input is not equal to 0, or FALSE if the input is equg
0. When the output is TIME or TOD: the input will be replaced in milliseconds. When the output is DATE or

the input will be replaced in seconds

Y Program demo
ST:

LD:

VER_BOOLONGNE := BYyTE TO BOOL (VAR_BYTEC[FD ) ;

EYTE_TO BEOOL

1 |

VAR _BYTEQ

VAR

_BOOLO

S7

-

al to
DT:
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3.7.4<Integer date>_TO_<TYPE>

Converts integer data types to other data types. Since there are many integer data types and the conversion |proce
is similar, we use WORD_TO_BOOL as an example.

U Command Format

Il nstru Na me FB/ F LD ST Fil
WORD TO BOOL
Wordtype | - - i Output:=
WO%%I OB conversion FC =N ENO WORD_TO_TYP -
instruction m " | E(IN);
U Related Variables
I nput variable
l nput v Name |Dat a Range initialDescri
| N Data s{ WORD 06 5535 0 Dat a s
Output variable
OQut put v Name Data t Rang|/ initial Descriop
ouT Data r BOOL 0255 0 Converte
Boolean Bit strin Integer Real Moment, Duration,
g 9 number Date, String
w wl s |2 s|c|lclC|c _ a2l 4o 4
8ﬁo§§@z§§%5%%g?ﬁzﬁagz
° m&(3Z|F|F|&|5|F| 7| AT im0 Z
OouT S o T T e I e e N A e T R N ) R

U Program demo
Take WORD_TO_BOOL for example

ST:
Device Application.WORD_TO_TYPE_ST
=t s & o= stk == = |
& input WORD 123 & HRANIRE ( word) /|
@ output BOOL 45 3 BEENEE < int)

i
1| cutputENEl:= WORD TO Bool {input[ izs | ; EEr0=aN

Device Application \WORD_TO_TYPE_LD
e = = e bk S =]
@ input WORD 123 42 JRENIE ¢ word) /=
% output BOOL §4 4 RRER ¢ intd

WORD_TO_BOOL
EN EHO

| input
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3.75<Real data> TO <TYPE>

Converts real data types to other data types. Since there are more data types that can be converted and the
conversion process is similar, RE TO_INT is used as an example

U Command Format

l nstru Na me FB/ F LD ST Fil
Realtype L_'I'EI_ Output:=
REALZTOL | conversion Fc | —|EN ENOF  |ReaL TOINT( | -
instruction - u N);
U Related Variables
I nput variable
l nput v Name |Dat a Range initialDescr.i
I N Dat a s{ REAL - - Dat a s
Output variable
OQut put v Name Data t Rang| i nitial Descriop
ouT Dat a s - - - Converte
Boolean Bit strin Integer Real Moment, Duration,
g 9 number Date, String
w w| = |2 <|c C|c _ | 5| 4 |o i
o |3/515/5/2|5/2|S|2/ 225|882 38|92
= |m&|B8|5|F 5|57 S| F B MmO Z
ouT - o) N Y N B A A I I BT N N B B - - - -

U Program demo

Take REAL_TO_INT for example

ST:

-
U eucpud 2 J-ReAL TO INT(imput[_2s ) :EETEN

LD:

l |

| input 12.3

REAL_TO INT

output
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3.8 Data processing instructions

3.8.1Instruction List
Instruction Type Name FB/FC Functionality
MOVE FC Assignment
HEXIinASCII_ TO BYTE FC ASCII to Numeric Instructions
Data processing BYTE_TO HEXInASCII FC Numbe_rs to AS_CII
instruction WORD_AS_STRING FC Numeric to Strlng_ _
BYTE TO HEXSTRING FC BYTE to hexadecimal string
WORD_ TO HEXSTRING FC WORD type to hexadecimal string
DWORD TO HEXSTRING FC DWORD to hexadecimal string
3.8.2MOVE

This operator is used to assign the value of one variabletbarvariable of the same type
Y Command Format

|l nstru Na me FB/ F LD ST Fi
MOWVE
MOVE Assignment FC |EN  EHOR A2:=MOVE(AL); -
U Related Variables
I nput variable
l nput v Name Data t Rang ini tial Descriog
I N Sendi n{ ALL - 0 Input d
Output variable
OQut put v Name Data t Rang/ initial Descrig
ouT Recei ve ALL - 0 Outdat a
Boolean Bit strin Integer Real Moment, Duration,
g g number Date, String
9= - (0)]
o) vs) C cC|c _ py) = |O
8 21515/8/2|5/8|2/2/2/2|5/8/8/2 38|92
Q A2z 325|235 |55 2|2\ m|dlo| 7|2
ouT S S| $|S|S|S|S|S|S|S|S|S|S|S|S|S|s|S|S|s

Y Program demo
ST:

2

l |

LD:

-
output 3 [=MOVE(input[ & | /EETUEN

| input

output
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3.8.3 HEXIinASCI

| TO_BYTE

This operator converts hexadeah®ASCII code to BYTE type data

U Command Format

61

l nstru Na me FB/ F LD ST Fi
: ASCII to -~ A B vl output:=
H%'”BA\?TC;— Numeric FC —|EN ENO- | HEXIinASCILTO_ | -
- Instructions . B BYTE(var);
U Related Variables
I nput variable
l nput v Name Data t Rang| initial Descriog
W Sendi n{ WORD O-F FF R 0 l nput d
Output variable
OQut put v Name Data t Rang/ initial Descrig
HEX'”AS%'—TO—BY Receivd BYTE 0255 0 Outdat a
Boolean Bit strin Integer Real Moment, Duration,
g 9 number Date, String
» @22 s/5/c|S|E - o | 5|40 4
S |3|55|5|2|5/2|c|¢/z/2|2/ 2|8 23 2|gz
= m 8|3 8|5|7 5|57 S R R 2
HEXinASCI - | S| - | -] -| -| -| - - - - - -| - -| |- -| -| -
| TO BYT
E
U Program demo
ST:
1 |:1_11: = HEXinZSCII TO BYTE (IN[ 12852 |) ;[RETURN]
LD:
L
HEXinASCTT TO BYTE
h 0
IN[12852 | W oUT
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3.8.4BYTE_TO_HEXiInASCII
This operator converts hexadeah®ASCII code to BYTE type data

U Command Format

|l nstru Na me FB/ F LD ST Fi
BYTE TO HE Numbers to ] BYTE_TO HEXInASCII || output:=
inASCI] ASCII FC i ENO™ | BYTE_TO_HEXin | Util
Instructions —B — | ASCII (B:=var);
U Related Variables
I nput variable
l nput v Name Data t Rang niti al Descrig
B Sendi n{ BYTE 0255 0 l nput
Output variable
OQut put v Name Data t Rang ni ti al Descriog
BYTE—TgﬁHEX'”As Recei vd WORD OFFFI 0 Outgat a
o M t, Duration,
Boolean Bit string Integer Real omen u.ra on
number Date, String
w w| s |2 s|clclc|c _ S e R 4
S 3180515/2|512/2/2/3|2|2|8|8 2|58z
TR = S|4 | & | 2| m|mlO Z
w - al - - - - -] -1 - -1 -1 -1 -1 -1 - S S I B
BYTE_TO | - o I S T e e e e B I B I e e A T Y B R
HEXinASCI
I

U Program demo
ST:

o 57
1| cutput:=BYTE_TC-_HEX1&&SE‘II{input)

LD:

l |

| input [TEFI5}—B

BYTE_TO_HEXinASCII
cutput
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3.8.5WORD_AS_STRING

This operator converts BYTE type data to hexadecimal ASCIl.code

U Command Format

|l nstru Na me FB/ F LD ST Fil
Numeric to WORD_AS STRING STR:=WORD_AS _
WOTF;'?NQS—S String FC e ENOI STRING(val_1,OR | Ut
Instructions .| DER);
U Related Variables
I nput variable
l nput v{ Name |Dat a Rangel initial Descript
W Sendi n| WORD O-FFFF 0 l nput da
DRDER higbw | goo |FALSRU] FAse [COnverting t
conver bytes of a
Output variable
OQut put v Name Data t Rang nitial Descrig
WORD_AS_STRING| Rec ei v STRING - 60 Outdat a
Boole . Real Moment, Duration,
Bit string Integer .
an number Date, String
o= — n
o) o] C CcC | C _ Py} —4 |O
o | (ED CE) % v % S|cC|2z g % m |~ z > 8 o3
- Mg (88|5 5 | | m o)
ORDER S o I S e B e R I B I A - - - -
WORD_AS_S1 - o N S e B O I EEE S B I R - - - -1S
RING
Y Program demo
ST:
17 AASWORD AS STRTING
1 outsS7 |:=WORD RS STRING(INST[ 2% |, INS: DA ;
LD:
WORD AS STRING
EN OUT26
IN41 W
1N4z | ESTE— ORODER
Note:

The command does not use the ORDER pin to toggle the high and low bits and does not modify the value. W

using the ORDER pin as True, it toggles the high and low bits of the value.

STRING defaults to 80 character quantities, and the variable can be defined as STRING (specific character

quantity).

6

3
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3.8.6 BYTE TO HEXSTRING

This operator converts BYTE type data to hexadecimal ASCIl.code

U Command Format

Il nstru Na me FB/ F LD ST Fil e
BYTE to Byte To HexString

BYTE _TO_H | hexadecimal -EN ENoF | STR:=BYTE_TO_HE

EXSTRING | string FC Ig || XSTRING(val); SM3_Shared
Instructions

U Related Variables

I nput variable
l nput vg Name |Dat a Rangel initial Descript
B Sendin BYTE 0255 0 l nput da

Output variable

o
5
—
Q

Out put wvar Na me Dat a Ra n Descriog

BYTE_TO_HEXSTRING Recei veg STRING - 606 OQut dat a
Boole Bit string Integer Real Moment, Duration,
an number Date, String
v @212 =s|S|c|S|E|la|zlulc|z|R]| 2T 4
o 15/215/3|2|2/21E|12|2|2|2|T |22 (52|9|2
° m 38857 |5|5|F |3~ |2 | mm© Zz
O @®
B Y I e e e (T E A A et B e e R I T R
BYyTE TO HE| - | -| - [ -] -| -] -] -] -1 - -] -| -] - -| -] -] -]¢s
XSTRING

U Program demo
ST:

J.| output] 78  |:=Byte To_ HexString(input[i23 ) ; BETURN]

LD:

1
Byte To_ HexString

| input [1231—B - cutpus
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3.8.7 WORD_TO_HEXSTRING
This operator converd8/ORD type data to hexadecimal ASCII code

U Command Format

Il nstru Na me FB/ F( LD ST Fil
WORD to word To HexSir:
H or ] ex ring =
WORD_TO_ hequeum e i, ENOL STR:=BYTE_T SM3_Sh
HEXSTRING al string FC O_HEXSTRING ared
Instruction —w — | (val);
s

U Related Variables

I nput variable

l nput v{ Name |Dat a Rangel initial Descript
W Sendi n| WORD O-FFFF 0 l nput da
Output variable
OQut put wvar Name Dat a Rang initial Descrig
WORD TO_HEXSTRING Recei veg STRING - 606 Outdat a
Boole Bit strin I nteger Real Moment, Duration,
an 9 9 number Date, String
o= — n
W |w C c|C — by =4 |0
o | (ED 2 % G| S|9|C|2|z |2 Slo| & z |> dlo 2
C IRl2|glz|Z2|5|3|53 /5|7 |53 |z2|mlR o]z
B S S T e e e e I e O e e N A AR ) A I
WORD TO HE - | -| - | -| -| -| -| -| -| -\ - -] - - -| -|- -| -|$
XSTRING

Y Program demo
ST:

! SWorc - - -

: | VAR = tri nES: =Word To HexString(VAR_wordl[ 18 |i:

LD:

. —
Word To HexString

= VAR_strings

‘ VAR _wordl w
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3.8.8 DWORD _TO_HEXSTRING
This operator conver@WORD type data to hexadecimal ASCII code

U Command Format

Il nstru Na me FB/ F LD ST Fil e
DWORD_TO E:)\ngigir;"al Dword To_HexString STR:=BYTE_T
_HEXSTRIN string FC EN ENOF O_HEXSTRIN | SM3_Shared
G Instructions I G(val);
U Related Variables
I nput variable
l nput v{ Name |Dat a Rangel initial Descript
W Sendi n| WORD O-FFFF 0 l nput da
Output variable
OQut put wvar Name Dat a Rang initial Descrig
WORD TO HEXSTRING | Recei ve STRING - 60 Out dat a
Boole Bit strin I nteger Real Moment, Duration,
an g g number Date, String
w |w| |2 s|c|c|lC|c _ S e R 4
S 31515/5/2/£12/12|212/2 5|E8|¢ =539z
2 m 3|2 |5|F|5|5|F |7 |F|F|F|E| MmO z
B - e = e e e e e B e O R R N R B
WORD TO HE - | -| - || -| -| -| -| -| - - -] - - -| -|- -| -|$
XSTRING
Y Program demo
ST:
‘ STR 00003039 |:=DWORD_TO HEXSTRING (VAL 12345 ) :I
LD:

VAR wordl

EN

W

Word To HexString

66
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3.9 Mathematical operationinstructions.

3.9.1Instruction List

Instruction Type Name FB/FC Functionality

ADD FC Addition
SUB FC Subtractive

MUL FC Multiplication
DIV FC Division

MOD FC Remainder
ABS FC Absolute value
SQRT FC Square root

_ LN FC Natural logarithm
Mathemgtlcal LOG FC Common logarithm
_operatllon EXP FC Index
instruction EXPT FC Power index

SIN FC Sine
COS FC Cosine

TAN FC Tangent

ASIN FC Arcsine

ACOS FC Arccosine

ATAN FC Arctangent

SIZEOF FC Get data size
3.92ADD

Adds the input variables and outputs the result of the addition

Y Command Format

Il nstru Na me FB/ F L D ST Fi e
ADD
it -1EN ENG-
ADD Addition FC 17 + [ |ouT=INg +IN2; .
Instructions i
U Related Variables
I nput variable
l nput v Name |Dat a Rangel initial Descript
| N1 Addi tiv - ALL - l nput da
I N2 Addi tiwv - ALL - Il nput da
Output variable
OQut put v Name Dat a Range| initial Descrig
ouT OQut put - ALL - Addi ti ve
. . Moment, Duration,
Boolean Bit string Integer Real u. !
number Date, String
» @ 2|2 s|S|c|S|¢C - | 5|49 4
o |3/53/3|2|5|12/512/z2|2|8R&|1258 9|2
° |m|g|8lg|5|5|5|5|5|7|5|5 |72 Amo|T 2
IN1 - al a|a a| a| a| a| a| a| a| al a| a| a| a|- a| aj -
IN2 - al a|a a| a| a| a| a| a|a| al a| a| a| a|-| a| aj -
ouT - al a ala|l al/ a|al| a|a| ala| a| a| a|-| a| aj -
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U Program demo

ST:
‘ outd[ & |:=INg| kInlo[ =
LD:
1
ADD
ENR +
RS 1
N[ 2

68
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3.9.3SUB

Subtract the input variables and output the result of the subtraction
U Command Format

Il nstru Na me FB/ F LD ST Fil e
SOB
i -1 EN ENC-
suB Subtractive Fc | | — L | ouT:=INL- IN2; :
Instructions |
U Related Variables
I nput variable
l nput v Name Dat a Rang| initial Descript
| N1 Subtractivey a | - ALL - l nput da
| N2 Subtractivey a | - ALL - l nput da
Output variable
Out put v Name Dat a Range| initial Descriop
ouT Out put - ALL - Subtractiver a | U
o Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
© w| s |25 |c clc _ 0!l =| 4o <)
o %/5/8/8|2/5/2|5|2/z|2|5 /8|82 38|92
© A& |3|=2|Z|5|3 5|5 |5|F |22 mAo| 7|z
— m O |5 o = R ([l — m 5
IN1 - | & a|a a| a| a| a|a| a a| al a| a| a| a|-| ay| aj -
IN2 - | &4 a|a a| a| a| a|a| a a| al a| a| a| a|-| ay| aj -
ouT - | &4 a|a a| a| a| a|a| a a| ala| a| a| a|-| ay| aj -
Y Program demo
ST:
ll output[ & |i=inputl[ 10 Finput2] = I.'F{F_TUF{NAv
LD:
1
SUB
- E—m—m——
inputl [~ output
inputz [ 2}
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3.94 MUL

Multiplication of variables or constants

U Command Format

Il nstru Na me FB/ F LD ST Fil e
I I MITL
Multiplication —EN y¢ EMO[ __ . ) i
MUL Instructions FC - = OUT:=IN1* INZ2;
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initial|Descri
I N1 Multiplication v a | U - ALL - l nput
I N2 Multiplication v a | - ALL - l nput
Output variable
Out put v Name Dat a Range| initial Descriop
ouT Out put - ALL - Multiplicationv a |
o Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
m |w|s |8 s|c|c|clc _lolr|®3| 5| 4|0 i
9 ﬁ%%ggzgggzzzg?ﬁ z|5/o0|9|=
= Mg |57 AT S AR MmO £
IN1 - |S|S|S|S|S|S|S|S|S|S|S|S|S|sS|S |- -| -] -
IN2 - |S|S|S|S|S|S|S|S|S|S|S|S|S|sS|S |- -| -] -
ouT - |S|S|S|S|S|S|S|S|S|S|sS|S|S|s]| s
Y Program demo
ST:
2| out2[ W8 :=IN11[ 2 J*IN12[ § |
LD:
O
il
ML
BN g outl [ 72 |
mii[ 8
miz[ 9
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3.9.5DIV

Dividing two inputs

U Command Format

Il nstru Na me FB/ F LD ST Fil e
DIV
Division 1 / ENOT
DIV Instructions FC - L OUT:=IN1/INZ2; -
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initial|Descri
I N1 Dividend - ALL - l nput
I N2 Divisor - ALL - l nput
Output variable
Out put v Name Dat a Range| initial Descriop
ouT Out put - ALL - Divisionv a | u
o Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
w |w|s|Z2 s|c|c|C|c _lolelnlz ] 4o %
o |2/515/3|2|5|2|S/2|2|2|5|8|8 =2 3/8|9|z
- mg |85 |5|5| || =& MmO Z
IN1 - |S| S|S/S|S|S|S|S|S|S|S|S|S|S|S |- -| -] -
ouT - |S| S|S/S|S|S|S|S|S|S|S|S|S|S|S |- -| -] -
U Program demo
ST:
J.I output:=inputl / input2;REETURN] -
LD:
1
| DIV
inpur R ——
inpue2[ 8}
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3.9.6 MOD

Dividing two inputs

U Command Format

Il nstru Na me FB/ F LD ST Fil
MOD
: —-EN ENC|-
MOD Remainder FC i | | OUT:=IN1 MOD IN2 -
Instructions
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initiallDescr.i
I N1 Division v a |l u ¢ - ALL - l nput
I N2 Division v a |l u ¢ - ALL - l nput
Output variable
Out put v Name Dat a Range| initial Descriop
ouT Remainder a | - ALL - Division v a | u
i . Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
w |w|s|Z2 s|c|c|C|c _lolelolz | 4o %
o |2/515/3|2|5|2|S/2|2|2|5|8|8 238 9|z
- mg |85 |5|5| S| |=|Z2|m|m O Z
IN1 - |S|S|S|S|S|S|S|S|[S|S|S|S| -|-| -|- -] -]|-
IN2 - [S|S|S|S|S|S|S|S|S|S|S|S| -|-| -|- -] -]|-
ouT - |S| S|S/Ss|S|S|S|S|S|S|Ss|S| -] -| -
Y Program demo
ST:
-
= A /MOD
10|« out3[ 1 |:=IN13[ & |MOD IN14[ 2 |
LD:
R
______ =5
MOD
EN out2 [ 1 |
mi3[ 8 |
e[ 2
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3.9.7ABS

Dividing two inputs

U Command Format

Il nstru Na me FB/ F LD ST Fil
ABS
Absolute
ABS address FC —|EN ENCI | ouT:=ABS(IN); -
Instructions — =
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initial|Descri
I N Datval ue - ALL - l nput
Output variable.
Out put v Name Dat a Range| initial Descriop
ouT Absolutev a | - ALL - Outputv a | u ¢
i . Real Moment, Duration,
Boolean Bit strin Integer .
g 9 number Date, String
w |w|s|Z2 s|c|c|C|c _ sl 4 lo %
S 131815/5/2/2|12/5|2|3|2|2|8|8 552832
= m3IBIB|I5|7 5|57 S| E|m MO Z
IN - |S|S|S|S|S|Ss|Ss|S|S|S|S|S|s|S| -|- -|-]|-
ouT - |S|S|S|S|S|Ss|Ss|S|S|s|Ss|sS|s|S| -|- -]|-]|-
Y Program demo
ST:
'.| I:.utput:;ABS{inputJ [RETURN] o
LD:
| ABS
BeB——-
| input - output
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3.9.8 SQRT

Perform square root operation on the input data and output the result of the square root operation.

U Command Format

Il nstru Na me FB/ F LD ST Fil e
SORT
Calculate the 1 i
SQRT square root FC EN ENC OUT:=SQRT(IN); -
value - —
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initiallDescr.i
I N Datvaal ue - ALL - l nput
Output variable.
Out put v Name Dat a Range| initial Descriop
ouT Outputv a | u - ALL - Outputv a | u ¢
o Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
w m| s |2|=s|c o _ o | 5| 4|0 i
o |3|53/3|2|S|215|2/z|2/2|8|8 233|g|z
= m| & 2|8 2195|154 S|4 |& |2 | m|m| O %
U Program demo
ST:
2| outd 3 |:=SORT(IN1S[_ & :
LD:
: _
SORT
EN oue3 [ &8

IN1S
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3.9.9LN

Performs logarithmic operations on input datal outputs logarithmic results

U Command Format

Il nstru Na me FB/ F LD ST Fil e
LN
logarithmic -EN ENO — :
LN inetruction FC | i OUT:=LN(IN); -
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initial|Descri
I N Datval ue - ALL - l nput
Output variable.
Out put v Name Dat a Range| initial Descriop
ouT Outputv a | u - ALL - Outputv a | u ¢
i . Real Moment, Duration,
Boolean Bit strin Integer .
g 9 number Date, String
w |w|s|Z2 s|c|c|C|c _ sl 4 lo %
S 131815/5/2/2|12/5|2|3|2|2|8|8 552832
= m3IBIB|I5|7 5|57 S| E|m MO Z
IN - S| S|S|S|S|S|S|S|S|S|S|S|S|S| -|- -] -|-
ouT - o I T e e I I e A B I - I I S T I

Y Program demo
ST:

1| output:=LN(10) ;|FET0AN

LN

[~ output
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3.9.10 LOG

Perform a logarithmic operation on the input data with base 10 and output the logarithmic result.

U Command Format

Il nstru Na me FB/ F L D ST Fil e
Common LOG
LOG logarithm FC -|EN B OUT:=LOG(IN); -
instruction -

U Related Variables

I nput variable

l nput Vv Name Data t| Rangl initiallDescr.i
I N Datvaal ue - ALL - l nput
Output variable.
Out put v Name Dat a Range| initial Descriop
ouT Outputv a | u - ALL - Outputv a | u ¢
o Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
vy) wl s |2 % |c c|c _ ol = | 4 o n
S |3/85|8|2|5|2|5/%212|2/8(8|232ez
O |Hlz3|R 52522 415|152 | > Mol z
= Mo |8 g | 5|4 e | mom g
IN - |S|S|S|S|S|S|S|S|S|s|S|sS|s|S| -|- -]|-]|-
ouT S e e ) EC R I I A (R AN P A =T AT R A R B I
U Program demo
ST:
2| outs[ 3 |-=LOG(IN1&[ 1000 | ;
LD:
il
LOG
EN oues [ 2]

mie
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3.9.11 EXP

Perform an exponential operation on the input data and output the result.

U Command Format

Il nstru Na me FB/ F LD ST Fil e
g EXP
Index {EN  ENOf — . i
EXP instruction FC | i OUT:=EXP(IN);
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initial|Descri
I N Datval ue - ALL - l nput
Output variable.
Out put v Name Dat a Range| initial Descriop
ouT Outputv a | u - ALL - Outputv a | u ¢
i . Real Moment, Duration,
Boolean Bit strin I nteger .
9 9 number Date, String
w |w|s|Z2 s|c|c|C|c _ olcl 4 lo %
S 131815/5/2/2|12/5|2|3|2|2|E8|8 552832
= m| & 2 g 2195|154 S|4 | & |2 | m|m| O %
ouT - o I T e e e I e A I - I - I I I I

U Program demo
ST:

J.| output :=EXP (input) .'

LD:

l |

| nput

output 2_2E+04 »
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3.9.12 EXPT

Output the result of the power operation using input data 1 as the base and input data 2 as the second powel
U Command Format

Il nstru Na me FB/ F LD ST Fil e
g EXP
Power index HEN ENOr — . -
EXPT instruction FC i i OUT:=EXPT(IN);
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initial|Descri
I N1 Datla al ue - ALL - l nput
I N2 Dat2a al ue - ALL - l nput
Output variable.
Out put v Name Dat a Range| initial Descriop
ouT Outputv a | u - ALL - Outputv a | u ¢
o Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
w m| s |2|s|c o _ |5 4|0 i
o |3|53/3|2|S|2\22|z12|5|8 @238 |2
= m3IBIB|I5|7 5|57 S|4 |#| 2| m|m O Z
IN1 - | &a 4al|a a| a| a| a|la| alalajaja|al -|- -1-1|-
IN2 - | &a 4al|a a| a| a| a|la| alalajaja|al -|- -1-1|-
ouT e e B e R e B e e T R FC T N - N - U R AN R IR
U Program demo
ST:
- — ..
2 outé 125 |:=EXPT({IN17_5 | n2[ 2 |i:
LD:
l LW
EXPT
EN ] o E || 135
7[5}
n2[ ¥}
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3.9.13 SIN

Output the result of sinusoidal operation by using the input data as a sinusoidal operation

U Command Format

Il nstru Na me FB/ F LD ST Fil e
_ SIN
SIN Sine FC EN  ENOF OUT:=SIN(IN); -
instruction L
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initiallDescr.i
I N Datvaal ue - ALL - l nput
Output variable.
Out put v Name Dat a Range| initial Descriop
ouT Outputv a | u - ALL - Outputv a | u ¢
o Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
w ml = |2 T lc cC|C _ ! 5| 4o %
O <! O g (23 2 % S % zZ % % m | z > 5' o3
© A& |32|3|5/2|53|5|7 5|5 |F|2|mmo| 7|z
— m O |o o = | - [ — m 5
IN - |S| S|S|S|S|S|S|S|S|S|S|S|sS|sSs| -]|- -|-]-
ouT ol e e s s - - - -
Y Program demo
ST:
ll output :=SIN{input) ;[FETURN] -
LD:
. -
S5IN
input - output
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3.9.14 COS

Output the result of the cosine operation by using the input data as the cosine aperation

U Command Format

Il nstru Na me FB/ F LD ST Fil e
COS
cos Cosine FC EN  ENOF | ouT:=COSIN); ;
instruction N |
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initiallDescr.i
I N Datvaal ue - ALL - l nput
Output variable.
Out put v Name Dat a Range| initial Descriop
ouT Outputv a | u - ALL - Outputv a | u ¢
Boolean Bit strin Integer Real Moment, Duration,
g 9 number Date, String
v (@5 |2(s|(S|c|S|¢C — | 5| 4|9 4
o 2/5/5/5/2/5/2|S|2/z2|5| B2 3|9z
° |M|888|2|5|2 557|557 mlA o7 E
IN - |S|S|S|S|S|S|S|S|S|S|S|S|S|sS| -|- -|-]|-
Y Program demo
ST:

am

-

out7[ 0438 v |:=COS(IN13[ 80 );

LD:

EN

out’ —0_.448

|[IN18|| 80

80
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3.9.15 TAN

Output the result of the tangent operation by using the input data as the tangent operation

U Command Format

Il nstru Na me FB/ F LD ST Fil e
TAN
Tangent —EHN EHC - = . -
TAN instruction FC i i OUT:=TAN(IN);
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initial|Descri
I N Datval ue - ALL - l nput
Output variable.
Out put v Name Dat a Range| initial Descrinp
ouT Outputv a | u - ALL - Outputv a | u ¢
Boolean Bit strin Integer Real | Moment, Duration,
9 9 number Date, String
m |w| s |8 =|c|c|lS|c _|o |5 4|0 i
85.O§c§>§z§§(§525§?%§3832
= m&|BB|5|7 (5|57 S A g MmO 2
IN - S| S|S|S|S|S|S|S|S|S|S|S|S|S| -|- -] -|-
ouT - ) B Y T N B R B N B N B NS S S Y B B

Y Program demo
ST:

J.| output:=TAN (input) .'

LD:

l |

| snput

TEN
ocutput D.648 »
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3.9.16 ASIN

Use the input data as an inverse chord operation and output the result of the inverse chord. operation

U Command Format

Il nstru Na me FB/ F L D ST Fi e
_ ASIN
ASIN Arcsine FC EN  ENO[ OUT:=ASIN(IN); -
instruction B
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initiallDescr.i
I N Datvaal ue - ALL - l nput
Output variable.
Out put v Name Dat a Range| initial Descriop
ouT Outputv a | u - ALL - Outputv a | u ¢
) . Moment, Duration,
Boolean Bit string Integer Real .
number Date, String
w |w|s|Z2 s|c|c|C|c _ S = R 4
85.0339295%5%5@%23332
SUEIEEIERIEIEIR S| A F| 2| m|m O z

U Program demo
ST:

l| output :=TAN (input) ;[RETURHN]

LD:

l |

input

TAN
output
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3.9.17 ACOS

Input data as inverse cosine operation, output the result of inverse cosine operation

U Command Format

Il nstru Na me FB/ F LD ST Fil e
_ ACOS
ACOS Arccosine FC |EN  ENOf OUT:=ACOS(N); -
instruction i |
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initial|Descri
I N Datvaal ue - ALL - l nput
Output variable.
Out put v Name Dat a Range| initial Descriop
ouT Outputv a | u - ALL - Outputv a | u ¢
i . Real Moment, Duration,
Boolean Bit strin I nteger .
g g number Date, String
v (@5 |2(s|(S|c|S|¢C — | 5| 4|9 4
o 2/5/5/5/2/5/2|S|2/z2|5| B2 3|9z
S W 2|82|5|5|5|3|5|7 |55 |2 |2 |m|M o]z
IN - S| S|S|S|S|S|S|S|S|[S|S|S|S|S]| -|- -| -] -
ouT - o) R I I N R A I I BN B B IS S e

Y Program demo
ST:

J.| output :=AC0S (input) ; RETURN]

LD:

l |

input

BCOS
output 1.05  »
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3.9.18 ATAN

Use the input data as an inverse tangent operation and output the result of the inverse tangent operation

U Command Format

I nstru Na me FB/ F LD ST File
ATAN
ATAN Arctangent FC HEN  ENOF | OUT:=ATAN(IN); -
Instruction i |

U Related Variables

I nput variable

l nput Vv Name Data t| Rangl initial|Descri
I N Datval ue - ALL - l nput
Output variable.
Out put v Name Dat a Range| initial Descriop
ouT Outputv a | u - ALL - Outputv a | u ¢
o Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
w mw| s |2 <|c C|c _ o | 5| 4o 9
o |21515/3|2/5/2|5 2|z|2|12|8|8 238|9|2
O |Hlz3|R 52522 415|522 Ml o7z
- MO |8|g|T S|4 e | ™M m =
IN - |S|S|S|S|S|S|S|S|S|S|S|S|S|S| -]~ -|-|-
ouT N T Y E e e (N A A A IS IR B~ S ST N Y I B
U Program demo
ST:
| OUT36[ 0785 b J:=ATAN(INS6[ 1 ):
LD:
| BCOS
| snput outpus
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3.9.19 SIZEOF

Used to determine the number of bytes occupied by an input variable. The SIZEOF operator usually returns a|
unsigned number. The size of the return value is the number of bytes occufiiedype of the input variahle

U Command Format

Il nstru Na me FB/ F

LD ST Fil e
S1ZEOF
sizeoF | Getdatasize) . . | —EN ENOF ) ouT:=sizEOF(N): ;
instruction _ |
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initiallDescr.i
I N Datval ue - ALL - l nput
Output variable.
Out put v Name Dat a Range| initial Descriop
ouT Outputv a | u - ALL - Outputv a | u ¢
o Real Moment, Duration,
Boolean Bit string Integer .
number Date, String
w |w|s|Z2 s|c|c|C|c _ S = R %
85.0339295%5%5@%23332
UEIEEIERIEIEIR 5|4 |#|&g|m|m O Z
ouT S |S|S|S|S|S|S|S|S|S|S|S|S|S|S|S|S|s|sS|s
U Program demo
ST:
OUTPUT1| 20 [:=SIZEOF (INl);
LD:

OUT1 —

S1ZEOF

— OUTPUT

85
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3.10 String.
3.10.1 Instruction List
Instruction Type Name FB/FC Functionality
LEN FC Get string length
LEFT FC String from the left
RIGHT FC Take the string from the right
MID FC Taking strings from the middle
Stringinstruction CONCAT FC String concatenation
INSERT FC String Insertion
DELETE FC String Deletion
FIND FC String lookup
REPLACE FC String Replacement
3.10.2LEN
Get the length of the string command
Y Command Format
I nstru Na me FB/ F LD ST Fil e
Get string len
LEN length FC —|EN Ly OUT:=LEN (IN); -
instruction -15TR -
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initiallDescr.i
STR Datval ue STRIN@255) - 66 |l nput
Output variable.
Out put v Name Dat a Range| initial Descriop
LEN Returnv a | u I NT 0-65535 0 Outputv a | u ¢
o M t, Duration,
Boolean Bit string Integer Real omen u.ra on
number Date, String
w |w|s|Z2 s|c|c|C|c _ sl 4o ®
o |2/5/3/3|2|5|2|S/¢|2|2|5 8 & =38 |22
= mEBI&|E|F|F|5|5|7|F| | F|R| MmO Z
STR e T e e O e T e e O e e e O T i B A A |
LEN S Y T Y I R S R R S - 0 R A AR (R I I I B
Y Program demo
ST: .
ll output :=LEN (input) ; EETURN]
LD:
| len
| input 5TR output
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3.10.3LEFT

Extracts size characters from the left side of the string to the righteamdg the length of the string

U Command Format

Il nstru Na me FB/ F LD ST Fil
LEFT
String from —EN ENOI- ._
LEFT the left FC | _lsm - (SsTTRRléliEal-:T ]
instruction i P
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initiallDescr.i
STR Sour ce s| STRINGE255) - l nput
SIZE Number of INT 0-65535 0
Output variable.
Out put v Name Data t Rangeq initial Descriop
LEFT Returnv a | u STRING(255) AL L 66 N“mts’terirn‘;fstarget
. . Moment, Duration,
Boolean Bit string Integer nfn?gler Date, String
oy w|s |2ls|CS|c|lC|C|n|_|ol-|=z 5129 4 9
8ﬁ%§§‘§2§§2522gm§3032
STR - e e e I T e e e B T T S I ) I R
SIZE SR Y T Y I R R S R I - S IR A IR R IR ) I I
LEFT -l - -] -] - a
Y Program demo
ST: _ o
OUTPUT2] :=LEFT (STR1[ leadshine |, SIZE[ & |):
LD:

cutputl
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3.10.4RIGHT

Extracts size characters from the left side of the string to the righteamdg the length of the string

U Command Format

Il nstru Na me FB/ F LD ST Fil
RIGHT
String from 4EN ENO o
RIGHT theright FC i B STRI=RIGHT -
) ) 5TR (STR,SIZE)
instruction
-5IZE
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initiallDescr.i
STR Sour ce s| STRINGE255) - l nput
SIZE Number of INT 0-65535 0
Output variable.
Out put v Name Data t Rangeq initial Descriop
RIGHT Returnv a | u STRING(255) ALL 66 N”mgﬁ{n%fstarget
N Moment, Duration,
Boolean Bit string Integer nfnfgler Date, String
oy w|l s |2 % ClclS| €S n|=|lolr|lxz|T|a|lg 4 9
8ﬁ%§o‘§2§§2522gm23032
STR o I 1 I s i e B e R T (T i R S () R I |
SIZE SR Y T Y I R R S R I - S IR A IR R IR ) I I
RIGHT - - -1- -| -|a
Y Program demo
ST:
J.| output:=RIGHT (inputl, input2) ; EETURN] -
LD:

l |

RIGHT

‘ input1 [ TaseaT}{sTa

input2 SIZE

output
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3.10.5MID
Takes a string of the specified length from the specified position in the string and returns the string of the take
length.
U Command Format
Il nstru Na me FB/ F LD ST Fil
MID
Stri f 1EH ENCO[
At lstR L | STRI=MID
MID the middle FC (STR.LEN,POS) -
instruction 1LEH ' d
1BCS
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initial|Descri
STR Sour ce s| STRING255) - l nput
LEN Number of INT 0- 65535 0 Dat a |
POS String pg¢ INT 0- 65535 0
Output variable.
Out put v Name Data t Rangq initial Descriop
MID Returnv a | u STRING(255) ALL 60 Number of target
strings
o M t, Duration,
Boolean Bit string Integer Real omen u.ra on
number Date, String
w mw| S |2 <|c cClc _ o | 5| 4|0 i
o |3|53/3|2|S|212|2/z12|5|8 B2 8|92
rm@g@fﬁfqﬁ S5 | & |2 | m|ml O =
STR R R e e e O e e e I T AT R A R I R R -1
LEN N e e B e e e e R - W AR S I I Y R R B
POS e e e e R e B I R - T AR N T IR B Y B S
(MID) e e B I e e e I I AR R A R IR R I R R N
Y Program demo
ST:
2|+ oueTET] := M1p (N2, e [E ), TS ;
LD:
1
MTID
N ousll [ viav ]
mhza[  "izar  —STR
IN24[__ 2 |—LEN
INzs[__ 1 |—|poS
NEZED
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3.10.6CONCAT

Takes a string of the specified length from the specified position in the string and returns the string of the take
length.

U Command Format

l nstru Name FB/ F L D ST File
CONCAT
String - EN ERG
, STR= CONCAT (STR{,
CONCAT _concatgnatlon FC dsTR1 | STR2: -
instruction '
-5TR2
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initiallDescr.i
STR Sour cel st STRING255) - 00  nputl
STR Sour cel st STRING255) - 60 l nput?2
Output variable.
Out put v Name Data t Rangq initial Descriop
CONCAT Returnv a | u STRING(255) : 6o  |output tshtfirfé’mhes's
o M t, Duration,
Boolean Bit string Integer Real omen u.ra on
number Date, String
» w28 s|lS|clS|CSlnlololc|z|lT]| =2 o i
S 15/315/8|2|212/512/12/2128|8|25 2|92
- Mg |3 8|5|7|5|5] S|~ |2|mMm9 z
STR1 e B e O T T N T T T R I A R R S BT I - |
STR2 e B e O T T N T T T R I A R R S BT I - |
CONCAT | - | - = |- - - - -1 -1 - -0-1-1-1-1-1--1]-1]a
Y Program demo
ST:

1) outputs=CONCAT (inputl, input2) ;JRETURN

LD:

output
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3.10.7INSERT
Takes a string of the specified length from the specified position in the string and returns the string of the take
length.
U Command Format
|l nstru Na me FB/ F LD ST Fil e
INSERT
1EN ENG
String Insertion {STR1 L STR=INSERT(STR1, )
INSERT instruction FC lsTR2 STR2,POS)
1BO3
U Related Variables
I nput variable
l nput Vv Name Data t| Rangl initiallDescr.i
STR Sour cel st STRING255) - 00  nputl
STR Sour cel st STRING255) - 60 l nput?2
POS Data inser INT 0-65535 0 Data |
posit
Output variable.
Out put v Name Data t Rangq initial Descriop
INSERT Returnv a | ul STRING(255) - 06 Output the new strin
o Moment, Duration,
Boolean Bit string Integer Real u.r on
number Date, String
w |w|s|Z2 s|c|c|C|c _ S = R %
S 5.0359295%5%5 mlmlz 3 0|9z
SUEIEEIERIEIEIR S|4 | & |2 | m|m O Z
STR1 S e B e T R T e e A A A T R B I R - |
STR2 T e e e T T e e R O e e e e T R ) I R - |
POS e R e e O e T e R O - N e A R R S B R
INSERT | - | -| - |- -| -| -| -| -| -| - - - -] - -1- -] -4
Y Program demo
ST:
2 ;:ﬁtlz := INSERT (IN2§] 123 | W27 45 [ IN2e 2 )
LD:
1
INSERT
EN outl2

mMze[ 1zat  }—sTRI
mN27 [ "85" |—{sTma
wza[ 2 |—pos

91
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3.108 DELETE

Takes a string of the specified length from the specified position in the string and returns the string of the take
length.

U Command Format

l nstru Name FB/ F L D ST File
DELETE
-EN ENO[
String Insertion dsTR B STR=DELETE (STR1, i
DELETE instruction FC STR2POS;
- LEN
- P03
U Related Variables
I nput variable
l nput Vi Name Data t Rang| initial Descrinp
STR Sour ce s| STRING255) - 06 l nputls/|
LEN Number of INT 0-65535 0 Data | e
. Del et ed
POS String p INT 0- 65535 0 Positi.
Output variable.
Out put v Name Data t Rangq initial Descriop
DELETE Returnv a | u STRING(255) i 60 Output t:tfi %’”thes's
o Real Moment, Duration,
Bool Bit st Int :
oolean it string nteger Aumber Date, String
vy) wl s |2 % |c c|c _ 21| 4o n
o |12/5/8/5|2/512S\2|z|2/ 2183 25328 |2z
UEIEEIERIEIEIR S|4 | & |2 | m|m O z
STR - S B ] R I B R B R A N I B -l -] -] a
LEN - o I I T I I I B B - 1 e B B e e
POS - S D B I B I B R - O B I B -l - - -] -
DELETE - S B ] R I B R B R A N I B -l -] -] a
Y Program demo
ST:

1|# output:=DELETE (inputl, input2, input3) ; RETURN]

LD:

1

DELETE

O
inputl STR [~ output Tacd”
input2 LEN
input3[__2 |—POS
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3.10.9FIND

Detecting the position of the target string in the source string

U Command Format

l nstru Na me FB/ F LD ST Fi e
FIND
FIND String lookup - = ENOF | sTR=FIND (STRL, )
instruction —5STR1 — | STR2)
—STR2
U Related Variables
Input variable
l nput Vi Name Data t Rang| initial Descrinp
STR Sour ce s| STRING255) - 00 l nputl s
STR Sour ce s| STRING255) - 06 l nputl s
Output variable.
Out put v Name Data t Rangeq initial Descriop
Position of the targe
FIND Returnv a | u INT 06553 0 string in the source
string
Boolean Bit strin Integer Real Moment, Duration,
g 9 number Date, String
w |m s |2 s|c|clC|c _ o=l 4 lo %
S 131518/5/2/2/12/5|2/5/2|5 818 5 52|32
UEEEIERIEEE S| A& | g |m|m O Z
STR1 S e e e e e e e e e e e T e e -1
STR2 T R O i A A R T A I IR R R A IR I B I N -1
Output e e Y T N B S B N - T B - -
Y Program demo
ST:
H 1 //FIND
2 outl3[ 7 | := FIND (IN29[ 123456785 |, IN3(| 78 5
LD:
; _
FIND
EN outl3
IN25| "123456765' |—{S5TR1
IN30 | "7B* —STR2
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3.10.10REPLACE

Detecting the position of the target string in the source string

U Command Format

|l nstru Na me FB/ F LD ST File
REPLACE
String =N =Ll
4STR1 - -
REPLACE | Replacement FC | (SSTTFIQMR;E_II%ZACL:EP) )
instruction 1z ' LR
1P

U Related Variables

I nput variable

l nput Vi Name Data t Rang| initial Descrinp
STR Sour ce s| STRING255) - 60 l nputl s/
STR Sour ce s| STRING255) - 06 l nputls/|
L Source s INT 06 55 3 0 Source
P Data pos INT 0-6 55 3 0 Data po|
Output variable.

Out put v Name Data t Rangs- ni ti al Descrinp

REPLACE Returnv a | u STRING(255) - 60 Target string

Boolean Bit string Integer nfnigler MOEZ{:” [S);irsgon’

- 0

8 2/8zl2|2/c§El2iz2|5 882183l

- mg(Z&8(5|7 |55 S A R m MmO 2

STR1 - L e e e e e e e e e T i B -
STR2 - e I R T A I I N I A B - - - - - - -1 a
L - S e N - B - - L= - -
P - S I Y R I R R A R N 1 A e A I L I R

REPLACE - e I T s e e B S T e e e e T |

Y Program demo

ST:

o
1)+ output:=REPLACE (inputl, input2, input3, inputd) .'

LD:

1

REPLACE

inpurl
input2
input3[_2 |
inputda [ 2 |
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3.11 Address operation

3.11.1Instruct

ion List

Instruction Type Name FB/FC Functionality
ADR FC Retrieve an address
Address operation A FC Fetch address content
BITADR FC Bit address

3.11.2ADR

Detecting the position of the target string in the source string
U Command Format

|l nstru Na me FB/ F LD ST Fil
Retrieve an ADR
ADR address Fc | T|E¥ ENO™ | ouT:= ADR (IN); ;
instruction ] B
U Related Variables
I nput variable
l nput Vv Name Dat a Rang|l initial Descrinp
I N Target ( - - - Target
Output variable.
Out put v Name Data t Rangq initial Descriop
Tar get [POINTER_TO ; )
ouT address TYPE> 0 Tar g e tddrdsa
o Real Moment, Duration,
Boolean Bit strin Integer .
g 9 number Date, String
© m| |2 s|lc|clc]|c -l o | 5| 4O 4
gjoéggzgggzzggr’ﬁégéga
= |m 3 SMEIEIR L. =S| |&| ™ |m O 2
IN a |a a|a a| a| a| a| a|alalal ala|la| ala a| a|a
ouT POINTER_TO_<TYPE>
Y Program demo
ST:
outPEN000002D 558805 7AADR (IN 1l 0 | ;

LD:

N_1

EN

ENO

outpt [16%#000002D5 |
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3.11.3%

Fetch address conteiristruction

U Command Format

|l nstru Na me FB/ F LD ST Fil e
Fetch address
A content FC A A -
instruction
U Related Variables
I nput variable
l nput Vi Name Data t Rang ni ti al Descrinp
I N Target ( - - - Target
Output variable.
Out put v Name Data t Rangs- ni ti al Descriop
Cont ent
ouT pointer - - 60 Contents
to an acfd
addr esgs
Boolean Bit strin Integer Real Moment, Duration,
g 9 number Date, String
v |© 2|2 s|S|c|S|S|lo|l=|lo|c|a|lm]|2|o 4
S 2555/2/5|2/2%/2/12/ 22 8 558 3
- Mg |(Z&8|5|7 |55 S A& | M m Y Z
ouT

Y Program demo
ST:

input2:=ADR(pt);
inputl:=input2”;
LD:

pr [ 100

-

MCOVE

input2~

U Functional Description
The pointer automatically generates the address of the parameter after the programme is run, adding ” to the
represents the contents of the address to which the pointer points.
When online changes are made, the contents of the address will change and will cause the POINTER variabl
point to an unavailable area of memory. To avoid problems, use ADR to update the pointer value once beforg

the pointer variable.

ADR
input2

— inputl

Do not return POINTER_TO variables and methods of functions to the calling function or assign them to glob

variables.

96
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3.11.4BITADR

Take the memory address of the BOOL variable and assign the result to the output variable

U Command Format

|l nstru Na me FB/ F LD ST Fil e
BITADR
Bit address +4EN ENOH OUT:=
BITADR instruction FC BITADR (IN);
U Related Variables
I nput variable
l nput Vi Name Data t Rang| initial Descrinp
I N Target ( BOOL - - Target
Output variable.
Out put v Name Data t Rangq initial Descriop
ouT Destinati| DWORD - 0 Destinat.i
Boolean Bit strin Integer Real | Moment, Duration,
g 9 number Date, String
m |w|s |8 s|lc|c|Elc _lolr |3 |5 4|0 i
Q jgéggzgg%zzz gr’ﬁ z %09z
- Mmoo |8 85755 S| TR ™ m O 2
IN a | -| - |- - - -1 -1 -1 - -1 -0 - - - -] -
ouT e e - § e e e R B e R T e T R R IS I N
Y Program demo
ST:
£ out42| 1820000000040000000 | := BITADR(INGZRGIHEL ;
out 900  1620000000040000014 |:= BITADR (INSOOEGENEL ;
LD:
17
BITADR
o
LIS TOUE g out900 [1&30000000040000014 |
18
BITADR
L
(N TRUE gan out42 [16$0000000040000000
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3.12 File Operations.
3.12.1Instruction List

Instruction Type Name FB/FC Functionality
SysFileOpen FB Open file
SysFileClose FB Close file
SysFileWrite FB Write to a file
SysFileRead FB Read file
SysFileDelete FB Delete file
SysFileCopy FB Copy file
SysFileRename FB Rename a file
File Operations SysFileSetPos FB Setting the file read/write location
SysFileGetPos FB Read file read/write location
SysFileGetSize FB Get file size
File.Open FB Open files by directory
File.Close FB Close file by directory
File.Copy FB Copy by directory
File.Create FB Create by directory
File.Delete FB Delete by directory
3.12.2SysFileOpen
Open an existing file or create a new one
U Command Format
|l nstru Na me FB/ F LD ST Fil e
SysFilelpen
—ER ENO SysFileOpen(
. i — - File:=, .
SysFileOpen Open file FC gzFile SzFle SysFile
instruction —lam am:=,
—pResult pResult:=);
U Related Variables
I nput variable
l nput v Name Data t|Ran| initial Descrinp
szFile filename STRING - - :?itlz to open or cres
am Docum_ent access ACCESS_MODE i i Requested documel
modalities access patterns
Result Pointer to error code POINTER TO i Pointer to runtime
b RTS IEC RESULT system error
Output variable.
Out put v Name Data tylRang initial Descriop
SysFileOpen Returnv a | | RTS_IEC_HANDLE - - File handles
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Boolear|  Bit string Integer Real | Moment, Du.ration,
number Date, String

- @)

HHHEEEHBEHEBHEHCEEE

UG EIRIE I I . S| s || ™ MmO Z

SZFILE e I I e e I e I T e B B O
AM ACCESS MODE

PRESULT POINTER TO RTS_IEC_RESULT

SysFileOpen RTS IEC_HANDLE

Y Program demo
ST:

S| IF start THEN

SysFileOpen(szFile:=name, am:=5ysFile.ZM WRITE_PLUS, pResult:=ADR(udiopenerror));

END IF

LD:

1
| STERT S5ysFileOpen

Ll
u

name szFile output | 3082525545048 |
ACCESS_MODE.EM WRITE PLUS —am

ADE (udiOpenError) —pResult

U Functional Description
The data type of "AM" is ACCESS MODE and its meaning is shown below:

Enumerated values Descriptions

AM READ Opens an existing file with read permissions. If the file does not exist, opening fails.

AM WRITE Creates a new file with write access. If the file does exist, discard the contents

AM_APPEND [OPens an existing file using Append (wrdgly) access. If the file does not exist, the open

AM READ PLUS |Opens an existing file with read/write access. If the file does not exist, the open fails

AM WRITE PLUS [Creates a new file with read/write access. If the file does exist, discard the contents

Open an existing file with Append (read/write) access. If the file does not exist, Open w|

AM APPEND PLUS .
- - create a new file.

1. Please add the "sysfile" library first.
2. This instruction is used to open or create a file under the specified path, the file path and file name are spe
by szFile; the file open mode is specified by am; the file handle is returned, which is used as the input of the
function blocks such as WriteFile; for the error code of OpenFile, please refer to the library
CmpErrors,3.3.1.40(System).
3. There are two libraries that support filddated operations, SYSFILE and CAA.FILE, and the difference betwes
the two is:

1). Difference in file access mechanism, SYSFILE is implemented for synchronous access while CAA .FIFL

for asynchronous access.

2). Simulation differences, SYSFILE can be simulated while CAA .FIFLE can not be simulated.

3). SysFile function type, File Access for the function block type.

4). File path difference, SYSFILE prohibits the use of backslash.
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3.12.3SysFileClose

Close File Operatian

U Command Format

Il nstru Na me FB/ F LD ST Fil
SysFileClose
. Close file —EH ENO , . .
SysFileClose instruction FC . SysFileClose(hFile); SysFile
—hFile -

U Related Variables

I nput variable

l nput v Name Data tygRan| initial Descrinp

hFile File handle RTS_IEC_HANDLE - - File handle

Output variable.

Out put v Name Data ty/lRang initial Descriop
SysFileClose Returnv a | | RTS_IEC RESULT - - File handles
Boolea Bit strin Integer Real Moment, Duration,
n 9 9 number Date, String
» w2 (2s|c|c|S|c - 5|49 4
o |2/5l5|5 /2512|5222 |8 8 2 33|<|z
G HEEEEINEIRI LA
hFile RTS_IEC_HANDLE
SysFileClose RTS_IEC_RESULT

Y Program demo
ST:

: '_| udiCloseErrorl[ 0 |:=SysFile.SysFileClose (hFile:

LD:

FilEilGEE SysFileClase
nFile [[EFO0O0OTFL}—nFile
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3.12.4SysFileWrite
Writing the contents of a file
U Command Format

I nstru Name FB/ F{ L D ST Fil e
SysFileWrite
1EH ENO[
Write to a 1hFile - : . .
. , : SysFileWrite(hFile,pby ,
SysFileWrite flle _ FC {pbyBuffer Buffer,ulSize, pResult); SysFile
instruction lulsize
1pResult
U Related Variables
I nput variable
Il nput v Na me Dat a tprang'?:g Descrinp
szFile Filename RTS IEC_HANDLE - - Filename
. Pointer to the
pbyBuffer ;ﬂ?ﬁeergzi;heﬁﬁﬂgms 9  POINTER TOBYTE - - contents of the file
g being written
ulSize Number of bytes written __XWORD Nu_mber of bytes
written
Result Write file content error POINTER TO i \Write file content
P code pointer RTS IEC RESULT error code pointer
Output variable.
Out put v Name |Data |Ran i nitial Descripti
. , /Actual size of data written to
SysFileWrite Returnv a | { _ XWORD - - ihe file, in bytes
Boolea o Real | Moment, Duration,
Bit string Integer .
n number Date, String
w |mw|s|8 <s|c|lclc|c _ S = R 4
S 518513|2/2|215|2/5|2|5|E|8 |5 58|32
UEIEEEIREIES 5|3 |#| & | MmO z
hFile RTS_IEC_HANDLE
pbyBuffer POINTER TOBYTE
ulSize - |-lalalaf-[-[-]-]-]-[-[-[-]-]-[]-[-]-]-
pResult POINTER TO RTS_IEC_RESULT
SysFileWrite _XWORD
Y Program demo
ST: o
| udiwrite] 23 |:=SysFilefrite(hFile:=hFi1sf0000f3E42530] ¢ phyBuffer:=ADR(szTextline] Theet V),
78 ulSize:= INT TO UDINT(LEN{szTextLine[ Thsath ¥ |)), pResult:= ADR(udiWriteErron2E00000000000000) ;
LD:

FileWritel

0k

P

hFile hFile
INT_TO UDINT (LEN (szTextLine))

ADR (udiWriteErrorl) —pResult

- SysFileWritel |

ADR (32TextLine) —pl
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3.12.5SysFileRead

Read the data content of the file
U Command Format

Il nstru Na me FB/ F{ L D ST Fil e
Sy=FileBRead
—EN ENOH—
_ Read file —JhFile - SysFiIeRee@File,pb _
SysFileRead instruction FC —{pbyBuffer yBuffer,ulSize,pResul|  SysFile
—|ulSize t);
—pEResult

U Related Variables
I nput variable

Il nput v Na me Dat a tprang'?:g Descrinp
szFile Filename RTS IEC_HANDLE - - Filename
Pointer to the contents g Pointer to the
pbyBuffer , POINTER TOBYTE - - contents of the read
the read file e
: Number of bytes read Number of bytes reg
ulSize from the file —XWORD from the file
Result Read file content error POINTER TO i Read file content
b code pointer RTS IEC RESULT error code pointer

Output variable.

OQut put v Name |Dat a |(Ran initial Descripti

The actual size of the read fil¢

SysFileRead Returnv a | | _ XWORD - - data, in bytes
o Real | Moment, Duration,
Boolean Bit strin Integer .
g 9 number Date, String
w m| |2 s|c|clCE]|c — | o o |5 4|0 4
8jO§§gz§§%’§z§gr’H§56‘32
= m&|BB|5|T|5|5| ST F R MmO 2
hFile RTS_IEC_HANDLE
pbyBuffer POINTER TOBYTE
ulSize - [-lafafal-|-]-[-[-[-[-[-[-[-[-J- "[-F[-]-
pResult POINTER TO RTS_IEC_RESULT
SysFileReac _XWORD
Y Program demo
ST: —

1 SysFilelpen(szFile:=name, am:=5ysFile.AM READ, pResult:=ADR(opensrror));
Z|* hfile:=SysFileCpen(szFile:=name, am:=5ysFile.2M READ, pResult:=ADR{cpenerrer));
SysFileRead(hFile:=hfile, pbyBuffer:=ADR(read), ulSize:=LEN(read), pResult:=ADR({readerror));

LD: o —

SysFileOpen

hfile hfile [T6¥000002CE | —|nhFile
ADR (read) —p fer
len(read) —u
ADR (readerror) —|pResult

name szFile
RCCESS MODE.RM READ —am
ADR (openerror) —|pResult
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3.12.6SysFileDelete

Deleting files

U Command Format

Il nstru Na me FB/ F LD ST Fil e
_ SysFileDelete _ _
SysFileDelete Delete 1_‘|Ie FC 1EN ENO Sysl_zlleDeIete(stlleNa SysFile
instruction {52FileName | | me);
U Related Variables
I nput variable
Il nput v Na me Dat a tprangl?:to Descrinp
. - Specify the file path
szFileName [Specify file name STRING - - and file name
Output variable.
OQut put v Na me Data ty Ranc'nlntI Descript
SysFileDelete Returnv a | u RTS IEC RESULT - - Delete File Error Code
Boolea Bit strin Integer Real Moment, Duration,
n 9 9 number Date, String
w |m S|2s|c|clC|c _ S e R 4
o |2/5/8/5/12 £|2|S2/z12/5 8| 2323 9z
c |mZ8lz|5|5|3|53|5|7 5|5 FlF|AAs T2
szFileName | - |-| - |-|-|-|-|-|-|-|-|-|-|-|-1|-[|-|-1|-]a&a
SysFileDelete RTS_IEC_RESULT
Y Program demo
ST:
| SyaFileDelete (szFileName:= "E:/Test.txt');
LD:
11
|xStartDeletE SyaFileDelete
] EN ENO

gzFileName | "E:/Test.tx
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3.12.7SysFileCopy

Copy file operations

U Command Format

Il nstru Na me FB/ F{ LD ST Fil
sysfilecopy
Copv file = _ EROF | SysFileCopy(szDestFileN
SysFileCopy Oy T FC |9zRestFileNane " | ame,szsourceFileName,| SysFile
Instruction 13zSourceFileName ; .
ICopied);
1pulCopied
U Related Variables
I nput variable
Il nput v Na me Dat a tpranc'?:L Descrinp
szDestFileName [Target documents STRING - - ;I]'ergst file path and fil
szsourceFileNamegSource files STRING - - ﬁ;)rl:]rece file path and fi
oulCopied Pomte_r to actual re: POINTER TO _XWORD Pomte_r to. acwal read
data size data size; unit: byte
Output variable.
OQut put v Name Data ty[Ran| initial Descrip
SysFileCopy Returnv a | RTS_IEC_RESULT - Copy File Error Code
Boolea Bit strin I nteger Real Moment, Duration,
n 9 9 number Date, String
o — w0
oY) w C C| C _
3 121521316/ 2|z 25|82 2| o
o |H|218|12|2153|12|2 5|7 |35k |2 |m ROl 7z
- O|5|g|- —| - ~ ol
szDestFileName - S N BN B I B B - -] - - - - - -1 &
szSourceFileName - e e e I Y B Y B - - - - - -] - -la
pulCopied POINTER TO _XWORD
SysFileCopy RTS_IEC_RESULT

Y Program demo
ST:

1 SysFileCopy (szDestFileName:

2 RETURMN

LD:

namel | "D:/=j/133c k
name "Dxfejf123. ¢k

copyerror [0 |

sysfilecopy

gzDestFileName

gzSourceFileName

pulCopied
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3.12.8SysFileRename

Rename File Operations

U Command Format

l nstr uc Na me FB/ F LD ST Fil
sysfilerename
Rename a -EN ENC- | SysFileCopy(szOldFile
SysFileRename | file FC 1 s201dFileName Name,szNewFileName| SysFile
instruction : ;
—|3zNewFileName
U Related Variables
I nput variable
Il nput v Na me Dat a tprang'?:g Descrinp
szOldFileName [Source file STRING - - Old filename
szNewFileName [Target documents STRING - - New filename
Output variable.
Out put Na me Data ty Ranc'n'ntI Descript
SysFileRename Returnv a | u RTS _IEC RESULT - - Rename File Error Code
Bool Bit strin Integer Real Moment, Duration,
ean 9 9 number Date, String
v @ 2|2 s|¢|c|S|¢E - o549 4
012/5158|2/512|S|2/212|2 |8 8 233 |z
Lk EIR EI ISR ARG A
szOldFileName| - | -| - | -| -| -| -| -| -| -| -| - - - - - - - - | a
szNewFileName| - | -| - | -| -| -| -| -| -| -| -| - - - - - - - - | a
SysFileRename RTS_IEC_RESULT

Y Program demo

ST:

LD:

SyaFileRename (sz01ldFileName

nams "Dxfejf123. »
namel | "D:/=zjfabc. k

sysfilerename

3z01dFileName
gzNewFileName
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3.12.9SysFileSetPos

Set the file pointer to the specified location

U Command Format
l nstr ud Na me FB/ F LD ST Fil
Setting the SysFileSetPos
file -1EN ENCG . .
SysFileSetPos read/write FC 4hFile = fssyg)F_lleCopy(hFlle,uIOf SysFile
location {uloffset ’
instruction
U Related Variables
I nput variable
Il nput v Na me Data typgRand ?::) Descrinp
hFile File handles RTS_IEC_HANDLE - - File handles
ulOffset Offset position _XWORD - - File Pointer Offset
Output variable.
Out put Na me Data ty Ranc'n'ntI Descript
SysFileSetPos | Returnv a | u RTS_IEC_RESULT | - . [etfile pointer to specifieg
location error code
Boo Bit strin I nteger Real Moment, Duration,
ean 9 9 number Date, String
v g 2|2 s|S|c|S|c — | 5| 4|9 4
o X5|53|21S/2|5|2|z12/2 |83 2538|392
° W &lg3]5]|5|5]5/5]7 55 | P AfHC Tz
hFile RTS_IEC_HANDLE
uloffset - |-lajafal-|-[-[-[-[-[-[-[-J]-]-/[J-[-F[-]-
SysFileSetPos RTS_IEC_RESULT

U Program dem
ST:

(0]

LD:

udiPosError3] 0 |:=SysFileSetPos(hFile:= hFilsf

FileSetPoa

UL

nFile nFile
INeS[ 2 u

S
SE4Z5aD}12ulOffset:=INGa_0 | ):
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3.12.10SysFileGetPos

Get the location of the file pointer command

U Command Format

l nstr uc Na me FB/ F LD ST Fil
Read file E}fﬂﬂlﬂﬁetf’gc
. read/write 7] B SysFileGetPos(hFile, .
SysFileGetPos location FC JdnFile oulPo3; SysFile
instruction —{pulFPos
U Related Variables
I nput variable
Il nput v Na me Dat a tyFRancl?:to Descrinp
hFile File handles RTS IEC_HANDLE - File handles
pulPos Offset position POINTER TO_XWORD - Get file pointer offse
Output variable.
OQut put v Na me Data ty Ranc'nlntI Descript
, i i Get file pointer to specifie(
SysFileGetPos Returnv a | u RTS_IEC_RESULT location error code
Bool o Real | Moment, Duration,
Bit string Integer .
ean number Date, String
® o 2|2 2|5 |c|S|E - 5|29 4
85.0539295%5%5@%23332
— (m g g g 5 — 5 = | - — — — ':E m |m| 9 GZ)
hFile RTS_IEC_HANDLE
uloffset - |-lafajaf-[-[-]-]-[-[-[-[-[-]-J]-[-[]-]-
SysFileGetPos RTS_IEC_RESULT

Y Program demo
ST:

1 SysFileOpen(szFile:=name , am:=5ysFile.iM READ , pResult:=ADR|openerror));
2 hfile:=5ysFilelpen(szFile:=name , am:=5ysFile.ZM RELD , pResult:=ADR{openerror));

SysFileRead (hFile:=hfile, pbyBuffer:=ADR(read),

4 SysFileGetPos (hFile:=hfile, pulPos:=ADR(getpos)) .'

LD:

name
ACCESS_MODE.AM READ
ADR (openerror )

ulSize:=len{read),

pResult:=ADR (readwrong) )

—hfile

1600000000
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3.12.11SysFileGetSize

Get file size command

U Command Format

l nstr uc Na me FB/ F LD ST Fil ¢
SysFileGetSize
i —EN ENO[- I aFi
. , Get file size - SysFileGetSizeyzFile .
—|3zFileN —
SysFileGetSize instruction FC gzFilelame NamepResul}; SysFile
—pResult
U Related Variables
I nput variable
Il nput v Na me Data typgRand ?:L Descrinp
szFileName [File name STRING - - File name
Get a pointer to the
" POINTER TO s
pResult Offset position RTS_IEC_RESULT - - file size command
error code
Output variable.
OQut put v Na me Data ty Ranc'nlntI Descript
: . Get file pointer to specifieq
SysFileGetSize Returnv a | u _XWORD - - location error code
Bool Bit strin Integer Real Moment, Duration,
ean 9 9 number Date, String
9| = — 0]
W |wm c c|C — ) -4 |0
312555 /2|c/gEl2/2|2/2|88/218¢2 gz
O Al 2|32|2|5|Z2|3|3|7|5 3 |22 mlRlo 7z
— O |g|g |- — | - |~ 5
szFileName e e e e e e O B T i - -] - - -] -] - |&
pResult POINTER TO RTS_IEC_RESULT
SysFileGetSize | - [-[a&lala|-[-[-]-]-]-]-]-[-[-]-[-]-[]-]-

Y Program demo

ST:

LD:

FileGetSize

0

i

gize B |:=SysFilsGetSize(szFileName:="E:/Test.tut’ | pResult:=udiPosErrondfoOnonuonnl) ;

gzFileNams | "E:/Test.tx b
udiPosErrord | 16$00000000

—aize
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3.13 Analog calculation.
3.13.1 Instruction List

Instruction Type Name FB/FC Functionality
PD FB Proportional Differential Control
. PID FB Proportional integral/differential control
Analog calculation : , : -
PID EIXCYCLE EB Proportional Integral leferentlal Control with
- manually settable cyclic cycles
3.13.2PD
Proportional Differential Controller
U Command Format
l nstru Na me FB/ F LD ST Fil
D PD(ACTUAL:=,
—ACTUAL Y o
— SET FOINT LIMITS ACTIVE |- SET—POINT_’
- B KP:=,
—Tv TV:=,
Proportional e Y_MANUAL:=,
Difterential Il Y_OFFSET:=,
PD Control FC B Y_MIN:=, util
instruction = Y_MAX:Z,
MANUAL:=,
Jyanvar RESET:=,
Y=>,
LIMITS_ACTIVE=
—|RESET >));
U Related Variables
I nput variable
l nput Vi Na me Dat a t Range nilotn Descrip
ACTUAL Control variable current REAL i 0 Control variable
value current value
SET_POINT [Setting value REAL - 0 Setting value
KP Scaling factor REAL - 0 Scaling factor
TV Differential time REAL - 0 Differential time
Y_MANUAL |Manual output value REAL - 0 Manual output value
Y_OFFSET |Offset of output Y REAL - 0 Offset of output Y
Y MIN Minimum value of output REAL ) 0 Minimum value of
— Y output Y
Y _MAX Maximum value of Y is REAL ) 0 !\/Iaxmum value of Y
output is output
MANUAL Manual output BOOL FALSE- TRUE | FALSE [Manual output
RESET Reset BOOL FALSE- TRUE | FALSE [Reset
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Output variable.

Qut put v Na me Dat a | RangeI nht' Descript
Y Output value REAL - 0 Output value
LIMITS_ACTIVE Reacrl‘i'rrr‘]?t agvel  BooL FALSE-TRUE | FALSE | Reaching a given limit
Bog . . Real | Moment, Duration,
lea| Bit string Integer :
o number Date, String
9| — (0)]
W |@ C CcC | C _ Py —4 |0
O |< g g% é ®|S|S|C|2(z|2 % m|e =z | > RERE
O |Al2|3z(Z2|5|Z2|3|53|7|5| 3 |&|2|mlmlo| 7|z
ACTUAL -l - - A - - -] -
SET POINT | - |-|-[-|-|-|-|-[-|-|-|-|-1&a}|-/|-/]-|-71-]-
KP e I e e e e e e B I B - aj| - - |-/ -1-]-
TV e I e e e e e e B I B - aj| -\ - |-/ -1-]-
Y _MANUAL S R I T T N T A I R N - a| - - -] - - |-
Y _OFFSET S R I T T N T A I R N - a| - - -] - - |-
Y _MIN N e e e e e e e T N .
Y _MAX e e e e e e - N T
MANUAL al|-[-|-|-1-1-/-(-1-1-]1- - - - - -] - - |-
RESET al|-[-|-|-1-1-/-(-1-1-]1- - - - - -] - - |-
Y S I e e e e e B R B A - al| - - |-/ -1-]-
LIMITS ACTIVE | & |- |-|-|-|-|-|-|-1|-1]-]- - - - - -] - - |-
U Program demo
ST:
=] FJ(;TUAJ.J 8 =0 |, SET POINT ew  =IN4N ew |, K1 keIl 7 | T3 k=IM3 3,
YMONUALT @ = D4 @ ) YOFFSET[ 4  J=IWS___ 4 ) YMINT 0 =lel_ 0 ], v @ =DM o
VANURLGEEER:=TH4o e |, RESETEER:-TH4SEME , i s Fovl[ s |, LIMITS ACTIVE=> );
LD:
8 ED
FD
IN40[ 18  |—{ACTUAL ¥ 585
IN41 SET POINT LIMITS ACTIVE = [ERRE

maz[ 1 kP
mas[_ 3 W

IN44[ 0 |—{¥ MANUAL
IN45[ 4  |—{¥ OFFSET
IN46[ 0 ¥ MIN
a7 @ Y MAx

INsE

111

I MANUAL
IN49

Il 1

] RESET
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3.13.3PID

Proportional Integral Differential Controller

U Command Format

|l nstru Na me FB/ F LD ST Fil
Lo FID oL | PID (ACTUAL:=,
SET_POINT:=,
-ACTUAL ¥r KP:=,
<5ET_POINT  LIMITS ACTIVE - TN:=,
KB OVERFLOW [ TV:=,
. i Y_MANUAL:=
Proportional N - T
oD integral/differe | v i—aﬁ\f SET=, Uil
ntial control —Y_MANUAL Y M A).('_:,
instruction 1Y OFFSET MANU AL:’:,
-Y_MIN RESET:=,
¥ MEX Y=>,
VANTAL I;IMITS_ACTIVEz
g OVERFLOW);
U Related Variables
I nput variable
l nput v Name Dat a Range | initial Descript
ACTUAL Control variable REAL i 0 Control variable current
current value value
SET_POINT [Setting value REAL - 0 Setting value
KP Scaling factor REAL - 0 Scaling factor
™ Points time REAL - 0 Reset time, mutual unit g4
of I-shaped components
TV Differential time REAL . 0 Differential action time,
unit gain of part D
Y_MANUAL |Manual output value | REAL - 0 Manual output value
Y_OFFSET [(Offset of output Y REAL - 0 Offset of output Y
Y_MIN Minimum value of REAL - 0 Minimum value of output
- output Y
Y MAX MaX|mum value of Y REAL ) 0 Maximum value of Y is
- is output output
MANUAL Manual output BOOL FALSE - TRUE FALSE Manual output
RESET Reset BOOL FALSE - TRUE FALSE Reset
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Output variable.

Out put Na me Dat a Range'n'ntI Descript
Y Output value REAL - 0 Output value
LIMITS_ACTIVE Reacrl‘i'rrr‘]% agverl  gooL FALSE-TRUE | FALSE | Reaching a given limit
OVERFLOW Overflow marker BOOL FALSE-TRUE FALSE Overflow marker
E)Ic()a Bit strin Integer Real | Moment, Duration,
an ’ J number Date, String
gl — (09}
W | C cC | C _ Y = (O
Q |< g g (23 2 % Sc|2|z g S m| A = 3|9 o
C HAlZIz|2|Z2|5|Z2|3|5|7|5|S|&2|z2|miAlol7E
ACTUAL S I N A e T T T I I - a | - - |- - - |-
SET_POINT S I N A e T T T I I - a | - - |- - - |-
KP N e R B i i i i i R - U R B I I B
TN - |- -l -] - - -l -l - - - a0 -] -
TV - - - - - Al - -] -] -
Y _MANUAL S I N A e T T T I I - a | - - |- - - |-
Y _OFFSET S I N T N I I T T I I - a | - - |- - - |-
Y_MIN S R T R I I T T I I - a| - - |- - - -
Y_MAX S I N A e T T T I I - a | - - |- - - |-
MANUAL a|-|\-/-1-1-1-1-1-1-1-1-+ - - - - |- - - |-
RESET al-|-1-\-1-1-1-1-1-71-1-+ - - - - |- - - |-
Y I T e e e e e e e I A - a| - - |- - - -
LIMITS ACTIVE | & |- |- |-| - |-|-|-|-|-1]-]- - - - - |- - - |-
OVERFLOW a|-|\-/-1-1-1-1-1-1-1-1-+ - - - |- - - |-
Y Program demo
ST:
LD:
e - T S—
inputl [ o —ACTUAL ¥ 100
spoint [__80___ }—SET_POINT LIMITS_RCTIVE = TR
xp [ 1 ke OVERFLOW [
w08 —1V
ymanual [ o —¥_MRNUAL
yoffest o | —¥ OFFSET
y?:._nf’—'l_ﬂlﬂ
B —— =
eset [ RESET

112




% Leadshine

Medium-Sized PLC Instruction Guide

3.134PID_

FIXCYCLE

Proportional Integral Differential Controller

U Command Format

|l nstru Na me FB/ F LD ST Fil
PID FIXCYCLE
PID FIXCYCLE PD(ACTUAL:
it T SET_POINT:=,
4{SET_POINT LIMITS ACTIVE - KP:=
:f’:;; OVERFLOW - TNZ:,
TV:=,
TV
. Y_MANUAL:=,
Proportional ¥ mMawvaL Y OFESET =
Integral H{¥ oFFsET < T
PID_FIXCYC . . - Y_MIN:=, .
LE Differential FC Hy_mIn Y MAX:=. Util
Control ¥ MaX MANUAL:=
instruction RESET:= .
CYCLE:=,
- MANUAT Y=>
LIMITS_ACTIVE=
>
RESET OVERFLOW=>):
4 CYCLE
U Related Variables
I nput variable
l nput v Name Dat a Range | initial Descript
ACTUAL Control variable REAL i 0 Control variable current
current value value
SET_POINT Setting value REAL - 0 Setting value
KP Scaling factor REAL - 0 Scaling factor
™ Points time REAL i 0 Reset time, mutual unit gé
of I-shaped component;
TV Differential time | REAL . 0 Ditferential action e,
unit gain of part D
Y_MANUAL Manual output valug REAL - 0 Manual output value
Y_OFFSET Offset of output Y REAL - 0 Offset of output Y
Y_MIN Minimum value of REAL - 0 Minimum value of output
- output Y
Y MAX Maxm_wm value of Y| REAL ) 0 Maximum value of Y is
- is output output
MANUAL Manual output BOOL FALSE - TRUE FALSE Manual output
RESET Reset BOOL FALSE - TRUE FALSE Reset
CYCLE Sampling cycle timg REAL - 0 Sampling cycle time
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Output variable.

Out put Na me Dat a Range'n'ntI Descript
Y Output value REAL - 0 Output value
LIMITS_ACTIVE Reacrl‘i'rrr‘]% agvel  gooL FALSETRUE | FALSE |Reaching a given limit
OVERFLOW Overflow marker BOOL FALSE-TRUE FALSE |Overflow marker
Slce): Bit strin Integer Real | Moment, Duration,
an ° J number Date, String
@ @22 5|5 |c|S|E _lo|l - || 5] 2|o 4
53051821 52|5/2/2/12| 2|82 58 9
NUERIEIREIE. S | F|E (M m Y Z
ACTUAL A T B N B R - a | - - |- - - |-
SET _POINT A T B N B R - a | - - |- - - |-
KP N Y
TN - - - - -l - - - - a| - - |- - - -
TV B - Y
Y _MANUAL A T B N B R - a | - - |- - - |-
Y _OFFSET e A T T AR R AR I I - a | - - |- - - |-
Y_MIN S e T N e R - a| - - |- - - |-
Y_MAX A T B N B R - a | - - |- - - |-
MANUAL a-l-1-1-1-1-1-1-1-1-0-1 - 01-1-1-1-1-1-1
RESET a |- - -l -1--1-1-1-1-1-1-"1-"01-1-71-1-1-1-
CYCLE S e e e e B A R A I I I - a| - - |- - - -
Y S e e e e B A R A I I I - a| - - |- - - -
LIMITS ACTIVE | & |- |- |-|-|-|-|-[-|-1|-1-|-1-"1-"|-1-1-1-]1-
OVERFLOW | & |- |- |-|- |- |-|-|-|-1-|-| - |-|[-1-1-|-1-+-1-
Y Program demo
ST: .
=] s FI;:;E};;YCI:E;;CTUAU J:= INSO[ ], SET_POINT]| = J:=Iws1[ 21 ], A J:=IHS2[ l.
TH] J:=IN53[ ] . TV 0 ;= INS4| ], ¥_MENUAL] ;= INSS| | ¥_OFFSET] J:=THS59]
¥_MIN] J:= IN&Q[ |, T_MRx] := INe1] | MANUALENER:=IN:2Ed , RESETENER:=INc:ENEd |,
CYCLE[ 0.05 J:=Inéq[ 0.05 ], Y[ 482 v > Y2[ 482 |, LIMITS ACTIVE=> , OVERFLOW=> );
LD:
1 PID FIXCYCLE O -
PID FIXCYCLE
IN50[__ 160 |—ACTUAL ¥y 150}
INS1 SET_DOINT LIMITS ACTIVE M= RS
INsz[_____ 2 —EP ovERrFLOW ~ KR
IRss[_ o5 TN
wss[_ 8.5 f—Tv
INSS[___ 0 ¥ MANUAL
IS5 ¥ OFFSET
INeo [ 100 ¥ MIN
IRes[ 150 ¥ mEx
IN&l
(1] MANUAL
INg2
{1} RESET
INe4[ 1T |—CYCLE
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3.14 BCD code conversion
3.14.1Instruction List

Instruction Type Name FB/FC Functionality
BCD_TO _INT FC BCD to Integer
INT TO _BCD FC Integer to BCD
BCD _TO_BYTE FC BCD to byte
BCD code BYTE_TO_BCD FC Byte to BCD
conversion BCD_TO WORD FC BCD to Word
WORD_TO_BCD FC Word to BCD
BCD TO DWORD FC BCD to double word
DWORD TO BCD FC Double word to BCD
3.14.2BCD_TO_INT
Convert BCD code of source data to INT type data
Y Command Format
Il nstrud Name FB/ F L D ST Fil e
BCD to Integer dEw ENol _ :
BCD_TO_INT instruction FC 15 i )-BCD_TO_INT(B Util
U Related Variables
I nput variable
l nput v Na me Data ty RangelnItI Descrinp
B Input data BYTE 0i 255 Input data
Output variable.
OQut put v Name |Dat a |(Ran initial Descripti
BCD_TO_INT Output data INT - - Output data
Boole . . Real Moment, Duration,
Bit string Integer .
an number Date, String
w w|ls|2 %|c clc _ 0!l =Z| 4 lo )
o |2|53/3|2|S5|12/5|2/z12 2|8 B 2388|992
o A3 % %I=z151=2|2 1513|222 mildlo| 7|z
- Mo lglo|- 5|4 -l m o)
B - al - |-[-1-'-1-/-1-/1-1-1- -] - - -] - - |-
BCD TO INT| - [-| - |-[-|-|-[-|-|-&a|-|-1]-/|-1|=-=/1-|-1-]/-
Y Program demo
ST: 1|+ output:=BCD_TO_INT (input) ;|REroam] o
LD: _
1
| BCD_TO int
‘ input B output
RET
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3.14.3INT_TO_BCD
Convert INT type data of source data to BCD code

U Command Format

|l nstr ud Na me FB/ F L D ST Fil e
int 10 BCD INT _TO BCD o E
nteger to —EN ENO| utpu = .
INT_TO_BCD instruction FC 1 - INT_TO_BCD(I) vl

U Related Variables

I nput variable

l nput v Name Data ty RangelnlntI Descrinp
I Input data INT 0i 99 0 Input data
Output variable.
OQut put v Name |Dat a Range i nitiall Descrig
INT_TO_BCD Output data BYTE 0i 255 0 Output data
Boole Bit strin Integer Real Moment, Duration,
an 9 9 number Date, String
9| = — ()]
W |w c c|C — ) =4 |0
Q < g CE) % 2 % S|c|2|=z % % m |~ z > 5' o |3
S |[FI2|z2|2|Z|5|2|/3|5|7|3|3 |2 mlmo| |z
— m| g ol o = — | - - — m Q
I - -l - -l - - -] --1al-] - - - - - -] - -
INTTOBCD| - [&| - |-|-|-|-[-|-|-[-/-1-"1-"1-1-1-"/-1-1-

U Program demo
ST:

1 OUTPUT[ 52 |:=INT_TO BCD{I[ 35 |i:

RETURMN]

LD:

INT TO BCD

vall I —ValB [ 53 |
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3.14.4BCD_TO_BYTE
Convert BCD code of source data to BYTE type data

U Command Format

|l nstruc Na me FB/ F LD ST Fi
BCD TO BYTE
== Output =
BCD_TO BYTE | BCDtobyte FC = ENOF | Bcp TO BYTE util
instruction ] | - 7=
i (B)
U Related Variables
I nput variable
l nput v Name Data ty RangeInItI Descrinp
B Input data BYTE 0i 255 0 Input data
Output variable.
OQut put v Name |Dat a Range i nitiall Descrig
BCD _TO _BYTE Output data BYTE 0i 255 0 Output data
Bog o Real | Moment, Duration,
lea| Bitstring Integer .
0 number Date, String
w22 s|c|c|S|¢C - 5|29 4
c|131515|51215/2/5|2/2|2|5|8|@|2 5 8|gz
SUEIEEIERIEES 5| 9 |#| 2| m|m O Z
B - S I B i R B I I - - - -] -
BCDTOBYTE | - |&|-|-|-|-|-|-|-|-[-[-1-1-1-1-11-1-1-

Y Program demo
ST:

1

LD:

output:=BCD_TO_BYTE (input) ; EETURN]|

input

BCD_TO_BYTE
)

output
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3.14.5BYTE_TO_BCD
Convert BYTE type data of source data to BCD code

U Command Format

|l nstruc Na me FB/ F LD ST Fil
Byte to BCD SYTE_TO_BCD Outpuk = .
BYTE_TO BCD |. . FC -EN ENO[- BYTE_TO BCD Util
instruction - 7=
-B ~ [ (B)
U Related Variables
I nput variable
l nput v Na me Data ty RangeInItI Descrinp
B Input data BYTE 0i 255 Input data
Output variable.
OQut put v Name |Dat a Range nitial Descrig
BYTE_TO_BCD Output data BYTE 0i 255 0 Output data
IBe(;O it st nteqer Real | Moment, Duration,
n ’ J number Date, String
9| - 0
W |w C c|C — py) =l
Q | g % § @|S(S|c|2|z|2 S |m|A = > 3|9 o
O {222 |2|3|2|2|5|7|3|5 &z @lRoO| 7|2
- o6l — |- [ 5
B S D B BT T A R B I T - - - -] -]
Output S-S T D B B N R R R i e A B I R I
Y Program demo
ST:
OUTPUT| 86 |:=BYTE TO BCD (B[ 56 |) ;[RETURN]
LD:
-

ValB

BYTE TO BCD

118

E————
— VALC




% Leadshine _ _ . )
Medium-Sized PLC Instruction Guide

3.14.6BCD_TO_WORD
Convert BCD code of source data to WORD type .data

U Command Format

l nstr uc,] Na me FB/ F LD ST Fil
BCD to E}? P ENO Outpuk =
BCD TO WORD Word FC N B - Util
- instruction W B BCD_TO_WORD(B)

U Related Variables

I nput variable

l nput v Name Data ty RangelnlntI Descrinp
w Input data WORD Oi FFFF 0 Input data
Output variable.
OQut put v Name |Dat a Range i nitiall Descrig
BCD_TO WORD | Outputdata | WORD Oi FFFF 0 Output data
Bog o Real | Moment, Duration,
lea| Bitstring Integer :
0 number Date, String
9| = — ()]
W |m C c|C — by =4 |0
o g CE) % @|S|S|c|2|z|2 S oA =3 3o 2
O |Fl2lR3|2|5|Z2|3|5|7 |45 &2 mlFlo 7|5
B - -lal-l - - -l - - - |- - -0 -] - |-
BCD.TOWORD| - |-|&|-|-|-|-|-[-|-|-|-|-1-1-"1-/1-1-1-1-

Y Program demo
ST:

1 cutput:=BCD_TO WORD ({input);

RETURN
BCD_TO_WORD
EN 4
input W output

(%]

LD:
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3.14.7WORD_TO_BCD
Convert BCD code of source data to WORD type .data

U Command Format

Il nstruec Na me FB/ F LD ST Fil
WORD TO BCD
Word to N - = FNO — Outputk =
WORD_TO_BCD BCD FC WORD_TO_BCD | Util
instruction —W — (W)
U Related Variables
I nput variable
l nput v Name Data ty RangeInItI Descrinp
w Input data WORD Oi FFFF 0 Input data
Output variable.
OQut put v Name |Dat a Range i nitiall Descrig
WORD_TO_BCD Output data WORD Oi FFFF 0 Output data
Bog o Real | Moment, Duration,
lea| Bitstring Integer .
o number Date, String
wws|2 %|c c|c _ o | 5| 4|0 i
0|2/515/5|2/5|2/S|2/z|2|2 8@ 2|58 9|
HUEIEEIEIRIEEIR S| A F 2| m|m O Z
w -lal-| -l - - - |- - -0 -] - |-
WORD_TO_BCD laf-l - -] - - N
U Program demo
ST:
wWOUTPUT| g6 |-=WORD TO BCD(W 56 |/

LD:

WORD_TO_BCD

E—————
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3.14.8BCD_TO_DWORD
Convert BCD code of source data to DWORD type.data

U Command Format

Il nstruec Na me FB/ F LD ST Fil
BCD to BCD_TO_DWORD Output =
BCD_TO_DWORD | double word FC —|EN ENOF BCD_TO_DWOR | Uil
instruction -1 B D (X)
U Related Variables
I nput variable
l nput v Name Data ty RangelnlntI Descrinp
X Input data DWORD O FFFF FFFF 0 Input data
Output variable.
OQut put v Name |Dat a Range i nitiall Descrig
BCD_TO _DWORD/| Output data DWORD Oi FFFF FFFF 0 Output data
Bog o Real | Moment, Duration,
lea| Bit string Integer .
0 number Date, String
v @wE2s|S|c|S|c - | 5| 4|9 =
8510339295%5%5@%23332
S EEIEIREIEE S| | & |2 |m|m O Z
X e e - T O R O e e O e e e e B I I e
BCD_TODWORD| - |-|-]&[ - |-|-|-|-|-|-[-|-1-1-1-1-1-1-1-
Y Program demo
ST:
XOQUTPUT| 38 :=BCD TO DWORD (X] 56 H
LD:
& W
BCD_TO_DWORD
#
X| 56 X xOutput | 38
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3.14.9DWORD_TO_BCD
Convert DWORD type data of source data to BCD code

U Command Format

Il nstruc Na me FB/ F LD ST Fil
Double word BCD_TO_DWORD Outputk =
DWORD_TO_BCD | to BCD FC TEH ENOF DWORD_TO_BC | Uil
instruction -1 B D (X)
U Related Variables
I nput variable
l nput v Name Data ty RangelnlntI Descrinp
X Input data DWORD O FFFF FFFF 0 Input data
Output variable.
OQut put v Name |Dat a Range i nitiall Descrig
DWORD_TO BCD| Output data DWORD Oi FFFF FFFF 0 Output data
Bog o Real | Moment, Duration,
lea| Bit string Integer .
0 number Date, String
v @wE2s|S|c|S|c - | 5| 4|9 =
c1208|5/2/512/212/212|5|8 (8|2 328|9z
S EEIEIREIEE 9| 9 |#| & |m|m O Z
X S R - U e B e e N A e B B N R L e e
DWORD TO BCD| - |-|-|&[ - |-|-|-|-|-|-[-|-1-1-"1-1-1-1-1I-
Y Program demo
ST:
xOUT PUT\ 36 :=DWORD TO BCD [Xl 56 \} ;
LD:
DWORD _TO BCD
L)
X | 56 X xOutput | 86
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3.15 Analog Waveform.
3.15.1Instruction List

Instruction Type Name FB/FC Functionality
BLINK FB Pulse Signal Generator
Analog Waveform GEN FB Periodic Signal Generator
FREQ_MEASURE FB Frequency measurement

3.15.2BLINK

A pulse signal generator that sets the output to TRUE during the time period TIMEHIGH and subsequently se
output to FALSE during the TIMELOW period.

U Command Format

|l nstru Na me FB/ F LD ST Fil
BLINK
puise Signa B | el
ulse Signa _ - o =,
BLINK Generator FC =NABLE out TIMELOW:=, Util
instruction —|TIMELOW TIMEHIGH:=,
—TIMEHIGH OUT=>):
U Related Variables
Input variable
l nput v Name Dat a RangI nolnt' Descripti v
ENABLE Enable BOOL 0-255 0 TRUE, the command starts working
TIMELOW Low Level Time TIME - - The time the pulse signal remains low
TIMEHIGH High Level Time TIME - - The time the pulse signal remains higk
Output variable.
OQut put v Name |Dat a Range i nitiall Descring
ouT P“(')Su‘i;&?”a' BOOL TRUEi FALSE FALSE Pulse signal outpu
Boo N Moment, Duration,
lea| Bitstring Integer .
o number Date, String
w5 |2(s|S|c|S|c — v | 5| 2|0 4
o0 |%5/5/3|2|S|12/5|2/z12/ 2|2 8|28 8|93
HUEIEEIEI S B EI NI R R A A L A
ENABLE R I e e i e e I T T T T R (Y I B
TIMELOW - S e i i i e e e I I i B T ) IO (R
TIMEHIGH N -l - -l - - - al-l -] -|-
ouT al -l -\ - - -0-1-1-1-|-| - - - S S I B
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U Program demo
ST:

BLINK O (ENABLE:=enable, TIMELOW:=timelow, TIMEHIGH:=timehigh, OUT=>0UTIPUT) ;

LD:

BLINK_0
BLINK
0
enable RN ENABLE ouT
timelow | T#ls F—TIMELOW
timehigh | T#ls —TIMEHIGH
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3.15.3GEN

Generate the specified function waveform according to the input parameters

U Command Format

l nstru Na me FB/ F LD ST Fil
GEN
1EN ENO GEN_0(
1MCODE OuT MODE:=,
- BASE:=,
Periodic Signal BASE PERIOD:=
GEN Generator FC {PERIOD ok Util
instruction CYCLES:=,
1CYCLES AMPLITUDE:=,
{AMPLITUDE RESET:=,
OouUT=>);
1RESET
U Related Variables
I nput variable
l nput Na me Dat a Ranc'n'ntI Descriptiyv
. Enumerated variables of type
MODE Signal Type | GEN_MODE TRIANGLE GEN_ MODE
TURE: output signal with PERIOD as
Cycle method FALSE- cycle time.
BASE selection BOOL TRUE FALSE FALSE: output signal with CYCLES i
the cycle number.
PERIOD Cycle period TIME TIME#1s0m{! BASE is TRUE, the cycle time of
output signal is valid.
CYCLES Cycle times INT 0-65535| 1000 | alid when BASE is FALSE, the cycl
time of the output signal.
AMPLITUDE | Signal Amplitude INT 0-65535 0 IAmplitude value of output signal
EALSE- When TRUE, the output signal is res
RESET Reset BOOL TRUE FALSE [to 0, when FALSE, the signal can be
output normally.
Output variable.
OQut put v Name |Dat a Range i nitial Descrig
ouUT Signal output INT 0-65535 0 Outpgt yalug of the
value periodic signal
Bo i i Real Moment, Duration,
ole| Bitstring Integer .
an number Date, String
9 - %
W | c c|Cc — Y -4 |0
8120515521518 5222|588 2188 az
C\IFI3R%B|Z|I5|Z|Z2|5|7|5|5|2|>|ml|ldlo| 7|5
- Mg olo |- | — | = m 5
MODE GEN_MODE
TIMELOW - o T e e O O e A A e O R R - T ) A R
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BASE al - -1 - -1 -1 -1 -1-1-1-1-1-1-1-1-1- -1-1 -
PERIOD T e e e R A R R AT AR I I T N - U A I I
CYCLES T I I O I o A TR - U AN R T E IR A I I
AMPLITUDE | - | -| -| -| -| -| -| - -| -| & - -1 - - -1- -1 -1 -
RESET al -| -1 - -1 -1 -1 -1-1-1-1-1-1-1-1-1--1-1-
Y Program demo
ST: _
GEN 0 {
MODE| SINE |:=GEN_MODE.SINE,
BASEENES : -EASEENES,
PERIOD| T#is |:=PERICD]1| T#1s y
CYCLES[ 1000 ]:=CYCLES[ 1000 |,
AMPLITUDE[ 300 J:=amplitude[ 300 ],
RESET eSS =3,
OUT[ 346 |=>OUTPUTL[ 146 ) ; EETURN]
LD: _—
GEN_O
= =
GEN_MODE . SINE —MODE OUT [~ OUTPUT1
xBASE [N BASE
PERIOD1[ _ T#is | PERIOD
CYCLES [ 1000 }—{CYCLES

amplitude [_300 }—|AMPLITUDE
RESET1 | BXE— RESET

U Functional Description

MODE is an enumerated variable of type GEN_MODE, there are 7 enumerated variables,such as:

O-TRIANGLE: output triangle wave function, amplitudé&mplitude~+Amplitude.
1-TRIANGLE_POS: output triangle wave function, amplitude: 0~+Amplitude.
2-SAWTOOTH_RISE: Rising sawtooth wave function, amplitudenplitude~+Amplitude.

3-SAWTOOTH_FALL: Falling sawtooth wave function, amplitud@mplitude~+Amplitude.
4-RECTANGLE: Rectangle sawtooth wave function conversion, amplitéaeplitude~+Amplitude.

5-SINE: Sine function

6-COSINE: cosine function

300

"~
Q
=]

E

N

MODE:=SINE

N

N

-
Q
[=]

=)

N
=]
S

o
=]
S

PR
[=}
IS}

T
14s

T
155
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3.15.4FREQ_MEASURE

Measurement of the (average) frequency value of the incoming Boolean type signal (Hz)

U Command Format

|l nstru Na me FB/ F LD ST Fil
FREQ_MEASURE 0
FREQ_ MEASURE ::NREQ_MEASURE_O(
{EN ENOF =
Frequency .
EEIEQ—MEAS measurement FC 1IN ouT - PERIO'_D_S'_’ Util
instruction {PERIODS VALID RESET:=,
{RESET ouT=>,
VALID=>);
U Related Variables
I nput variable
l nput | Name |Dat a Rang'?'if) Descriptive
. TRUE- , .
IN Input Signal BOOL FALSE FALSE [TURE. Command is active.
Range 1 to 10, default 1, the time interval
between two rising edges of the input sigr
PERIODS Measurement INT 0-65535 1 is one _cycle, the frequ_ency of the input SIE
cycle is obtained by averaging the frequency ve
of N cycles, this parameter is the number
cycles of the averaging operation.
RESET Reset BOOL |TRUEFALSE| FALSE | DASE is TRUE, the cycle time of the
output signal is valid.
Output variable.
OUt.p: Name Dat Rangelinitia Descriptive
vari g typ
Frequency -2147483648 . . .
ouT Output REAL 2147483647 0 Frequency of input signal, unit Hz
TRUE when the first operation is
VALID operation flag BOOL FALSE |completed or when there is an arithmet
TRUEFALSE error, FALSE for the rest of the time.
Bo ) ) Real Moment, Duration,
ole| Bit string Integer .
an number Date, String
w o 2|2 ls|c|c|S|C — 0|5 20 4
0 %58/5|2|5|2/512/z/12/2 8 & 23 8|92
2 |m3|gl&8|5|F 55|57 F| T |F| B | MmO z
IN a |- - |- -]--1-1-1-"1-1-1-"/1-1-1-1-1-1-]-*
PERIODS | - |-| - |-|-|-|-|-|-|-|&a|-|-1|-1|-/|~-"1-|-1-1-
RESET a - - - -1 -1-1-1-1-1-1-1-1-1-1-1-1-+
ouT o IR T A AT N R IRE T IRET IR I A R (- N A B I A A
VALID a |-\ -I-1-1-1-1-/-'t-{-1-1-1-1-1-71-1-1-1-
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U Program demo

ST:
=] 1|+ FREQ_MERSURE_0(
e IN:=set,
3 PERICDS:=timel,
RESET :=reset,
oUT=> ,
VALID=> ):
LD:
2 FREQ_MEASURE 0
FREQ MEASURE
set [N 1N
timel [ 5 |—{PERICDS VALID
reset | EXT—{RESET
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4. M otion instruction

4.1 Single-axis status monitoring
4.1.1 Instruction List

Instruction Type Name FB/FC Functionality
MC_Power FB AXxis enable
MC_Reset FB AXxis reset
MC_ReadStatus FB Read Axis Status
MC_ReadAxisError FB Read Axis Error
MC_ReadParameter FB Read parameters
MC_ReadBoolParameter FB Read Boolean parameter
MC_WriteParameter FB Write parameters

Axis state MC_WriteBooIParam_eter FB Write Boolean pgrameters

MC_ReadActualPosition FB Read actual position
MC_ReadActualVelocity FB Read actual speed
MC_ReadActualTorque FB Read actual torque
MC_SetPosition FB Set position
SMC_ ReadSetPosition FB Read set position
SMC_ReadFBError FB Read historical error messages
SMC_ClearFBError FC Clear Historical Error Messages
SMC_ErrorString FB Error Code to Error Message

4.1.2 MC_Power

Enables the specified axis to enter or exit the runnable state, also called axis enable.

Y Command Format

Il nstrucg Na me FB/ F LD ST Fil ¢
MC_Power(
AXxis:=,
Enable:=,
bRegulatorOn:=,
A HC_Power ceacusl bDriveStart:=,
. —Enable bRegulatorRealState [— S'[atUS=>,
MC_Power Axis enable FB T[preguiateron  bbsiveStaztRealStace bRegulatorRealStates SM3_Ba
Instruction —bDriveStart Busy — > SIC
Error— )
ErrorlD - bDriveStartRealState:
>l
Busy=>,
Error=>,
ErroriD=>);
U Related Variables
I/O variable
IIOv ar i Name Data ty Rang| initial Descript
Axis Axis AXIS REF_SM3 - - Specified axis
I nput variable
l nput Name [Dat a Range nolnt' Descriptiwv
Enable effective BOOL | TRUEFALSE | FALSE [IRUE toactivate the processing of t
function block.
bRegulatorOn  Enable BOOL | TRUEFALSE | FALSE ;Féi'f(isac“"ates the enabling state 9
bDriveStart | Driver Enablef BOOL | TRUEFALSE | FALSE || RUE: disables the emergency stop
processing of the axis.
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Output variable.

Out.pu Name DEL RangeInItI Descriptive
vari a typ on
Status Operable BOOL | TRUE-FALSE FALSE [TRUE if the axis is ready.
PRegUIatoReE nale activg BOOL | TRUEFALSE | FALSE Valid state for axis enable.
bDriveStartReqDriver BOOL | TRUEFALSE | raLsg [TRUE if the drive has not been interrupted
|State available the Quick Stop mechanism.
Busy Execution in BOOL | TRUE-FALSE FALSE TRUE if processing of the function block is
progress not completed.
Error Error BOOL | TRUE-FALSE FALSE |[TRUE if an exception occurs
ErrorlD Error Code |°MC_ER ) 0 The value is 0 when normal, and an error ¢
ROR is output when an exception occurs.
Boc o Real Moment, Duration,
lea Bit string Integer .
0 number Date, String
g |< - %
W |wm C c|Cc — by =4 |0
Q |=< g Cé) é » % SIE| 2|z g % m | A z > alo 3
O |73 R|%Zz15|12zI12|5|7 15|55 =2 |> /|3 o7z
- Mg oo — — |- [ — m 5
AXIS AXIS_REF_SM3
Enable a|-|-| - |-1-1-1-1-1-1-1=-1- - - - - - -
bRegulatorOn a-|-1-|-1-1-1-1-1-1-1-1- - -l - - -1 -
bDriveStart a|--|-|-1-1-1-1-1-1-1-1- - - -1 - -] -
Status a |-|-| - |-1-1-1-1-1-1-1=-1- - - - - - -
bRegulatorRealState | & |- |-| - |-|-| - |-|-| - |- | - | - - -l - -] - -
bDriveStartRealState | & |- |-| - [-|-| - |-|[-] - | - | - | - - -l - - -1 -
Busy a|--|-|-1-1-1-1-1-1-1-1- - - - - -] -
Error a |-|-| - |-1-1-1-1-1-1-1=-1- - - - - - -
ErrorlD SMC_ERROR

U Functional Description

When Enable is set to TRUE, the function block enters the runnable state; when Enable is set to FALS
function block does not run, but it can execute MC_Power instruction, MC_Reset (axis error reset) instruction.
Set bRegulatorOn to TRUE, if the axis has no error, the axis state will be standstill, if the axis has error, th

state will be

Setting bRegulatorOn to FALSE results in the axis state being Disabled, indicating that the axis is not rea

motion.

errorstop.

Set bDriveStart to FALSE and the axis stops sharply.

Y Program demo
ST: When Enable, RegulatorOn, DriveStart is TRUE, Status changes to TRUE, indicating that axis Axis is

enabled.

& W

MC Power_0(

Bxis:= Axis,
Enabl=eRGIE:= Enabl=-RGEIE,
bRequlatorOnBENEN:= RequlatorOnRGIEN,

bDriveStart &) := DriveStartiGEEN,
StatusiENE=> StatusGIE,

pRegulatorRealStacs RENE=>
bDriveStartRealState RENER-=>
BusyRElE=> BusyRGIE,
Error@E3=> xError@Ed,
ErrorID[SMC_NO ERRY > ErrorID[SWc_NO_ERRY ) | EETUEN]
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LD: When Enable, RegulatorOn, DriveStart is TRUE, Status changes to TRUE, indicating that axis Axis is

enabled.

il

Enable
RegulatorOn

DriveStart

Y Timing Diagram:

Setting Enable, bRegulatorOn and bDriveStart to TRUE respectively, the Busy status of the function block wi
become TRUE, and then the Status signal will also become TRUE, and the axis becomes enabled. As showr

figure.

Enable

bRegulatorOn

bDriveStart

Status

Busy

MC Power O

MC_Power

iixis Statusé Status Eeiva
iEnable bRegulatorRealStateé RegulatorRealState
ibRegulatorOn bDriveS:artRealStateé DriveStartRealState
fbDnveStart Busy
- | XError RyvE

ErrorID [SMC_NO_ERR

Timing diagram of MC_Power
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4.1.3MC_Reset

Reset (clear) axis err.

U Command Format

or

|l nstruc Na me FB/ F LD ST Fil
MC Reset AXis:=,
Haxis Done - Execute:=,
MC Reset Axis reget FB —Execute Busy - Done_=>, SM3_Ba
- instruction Frror Busy=>, sic
Error=>,
=rxoxIDE | ErroriD=>);
U Related Variables
I/O variable
IIOv ar i Name Data ty Rang| initial Descript
Axis Axis AXIS_REF _SM3 - - Specified axis
I nput variable
l nput Vv| Name Dat a Range| initial Descripti
Execute Activate | BOOL | TRUE-FALSE FALSE  |Rising edge activates the
function block
Output variable.
OUt.p: Name|Dat a Range'nItI Descriptive
vari g on
Done Completion| BOOL TRUE-FALSE FALSE [TRUE if the reset is executed.
Busy Executing | BOOL TRUE-EALSE FALSE TRUE when function block execution has 1
been completed.
Error Error BOOL TRUE-FALSE FALSE |Function Block Execution Error
ErroriD Error Code SM%TQERR - 0 Error indication, see SMC_Error.
Bog o Real Moment, Duration,
lea Bit string Integer .
o number Date, String
g (T — wn
W |m - C|C _ @)
2121521218 s5lEl2|z2|c| @828 4z
O {2 %|3|2/53/2/13/5|7 |35 & |z|7ml|7 o7z
Axis AXIS_REF_SM3
Execute a | -|-1 - -1-1-"1-1-1-1-1-1-1-1-"1=-1-1-1-1I-
Done a | -|-| - |-1-1-1-1-/|- - - - - - S I B B
Busy a | -|-| - |-|-1-1-1-/|- - - - - - SO R R R
Error a | -|-| - |-1-1-"1-1-1-1-1-1-1-1-1-1-1-1-1I-
ErroriD SMC_ERROR

U Functional Descript

After an error has been reported, the axis cannot continue to execute motion commands and can only be ¢
after the error has been cleared by calling the MC_Reset command, which is used to change the state of
from ErrorStop to StandStill, eliminating the error reporting state of the axis and turning it into an executable §

ion
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U Program demo
ST: When xExecute becomes TRUE, Done becomes TRUE, indicating that the Axis Axis error has been ¢

LD: When XE..ccuic meTomcs miae D, cuiie oo

Cleared! MC_Reset_0
:", n EI MC_Reset
UllJ
Axis —SJAxis Done p= Done
xExecute m—' Execute Busy = Busy
Error = xError
U Tlmlng Diagrz ErrorID|-ErrorID
When Error becdimes TRUE and Excute is set to TRUE, the Busy state of the function block will become TRU

and then the Done signal also becomes TRUE, and this axis clears the error state. As shown in the figure.

MC Reset 0

Lxis:= Axis ,

ExecuteEE): = "{E‘{E'CLJ.T:E' .
~1em- Don=[HNER,

3 BusyINES,
Errcrm—s xErrorES,

ErrorID{SMC NO ERR ) ErrorID{SMC NO ERRM |) »
1 > . ,:1 T ” y that the Axis Axis error has been

Timing diagram of MC_PBset

Execute _‘
Done _‘

Busy

Error
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4.1.4MC_ReadStatus

This command is used to read the detailed status of the axis

U Command Format

|l nstru Name | FB/ H LD ST Fil
MC_ReadStatus(
AXISE =l
Enablé& =I
MC ReadStatus Va“d:>|
ﬁ::d(ls alm - Busy=>|
paale = | Error=3i
errorin | ErrorID=>|
coreeral | Disabled=3%
Read Axis Stopping — Errorst0p=>'|;
MC_ReadSt| giatus FB stendStill™ | Stopping=¥* SM3_B
atus . . DiscreteMotion [ S asic
Instruction ContinuousMotion— StandStIII=>}
AR DiscreteMotion=#
oming — . . .
Constantvelocicy - | CONtinuousMotion=* )
Accelerating~ | SynchronizedMotion=p
Decelerating— . -3
FBErrorOccured — Homlng_j . .
ConstantVelocity=»%
Accelerating=#
Decelerating=b
FBErrorOccured=>);
U Related Variables
I/O variable
I/IOv ar i Name Data ty Rang ni ti al Descript
Axis Axis AXIS_REF_SM3 - - Specified axis
I nput variable
l nput v| Name Dat a Range| initial Descripti
Execute | Effective | BOOL | TRUE-FALSE FALSE || RUE fo activate the use of
function blocks.
Output variable.
OUt.p: Name|Dat a Range'n!t Descriptive
var.i g ti1 o
Valid Effective BOOL | TRUE-FALSE | FALSE [TRUE if the axis is ready.
Busy In progress| BOOL | TRUE-FALSE | FALSE ;irrlfighi(\;vhen function block execution is not
Error Error BOOL | TRUEFALSE | FALSE [Function block execution error
ErroriD Error Code SMC(:)TQERR - 0 Error indication, see SMC_Error.
Disabled | Not enabled BOOL | TRUE-FALSE | FALSE [TRUE if the axis status is Disabled
Errorstop Error BOOL | TRUE-FALSE | FALSE [TRUE if the axis status is Errorstop
Stopping Stopping BOOL | TRUE-FALSE | FALSE [TRUE if the axis state is Stopping
StandStill Ready BOOL | TRUE-FALSE | FALSE [TRUE if the axis state is Standstill.
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Discrg:le'v'o“ Point motiof BOOL | TRUE-FALSE | FALSE [TRUE if the axis state is DiscreteMotion.
Continuoushy Continuous| g | TRUEFALSE | FALSE [TRUE if the axis state is ContinuousMotion.
otion motion
SynchronizejSynchronise) - 5, | TRUEFALSE | FALSE [TRUE if the axis state is SynchronisedMotion.
Motion motion
Homing Zeggorge:ggs‘ " BOOL | TRUE-FALSE | FALSE [TRUE if the axis state is Homing.
ConstantVely - Constant | gy | TRUE-FALSE | FALSE [TRUE if the motor is moving at a constant spe
city motion
Accelerating Accelerating BOOL | TRUE-FALSE | FALSE [TRUE if the motor is accelerating
Decelerating Decelerating BOOL | TRUE-FALSE | FALSE [TRUE if the motor is decelerating
FERo0:] Fmeror | mooL | TRUEFALSE | FALsE [[%0F o lnetlon bock o s beer et
IBe?iC Bit string I nteger Real Moment, Du.ration,
n number Date, String
g = — 07)]
8285525 8E/2/2/2/2 8§28l
- Mg g g S 55 - — = || m|m U %
Axis AXIS_REF_SM3
Enable al-|(-1-1-1-1-1-1-1- - - - - - S I
Valid al-|-|-1|-1- - -] - - - A
Busy al---1-1-1-1-1-1- - - - - - S I I A
Error al---1-1-1-1-1-1- - - - - - AU I I
ErroriD SMC_ERROR
Disabled al-|-1-1-1-1-1-1-1- - - - - - S O T
Errorstop a|-(-1-"1-1-1-1-1-1- - - - - - e
Stopping al-|(-1-1-1-1-1-1-1- - - - - - .
StandStill A -|-1-1-1-1-1-1-]- - - - - - S R
DiscreteMotion al-|-1-1-1-1-1-1-1]- - - - - - N I
ContinuousMotion | & |- |-| - |[-|-] - |-|-| - - - - - - S I
SynchronizedMotion| & |- |-| - |-|-| - |-|-]| - - - - - - S I
Homing al|-(-/-1-1-1-1-1-1- - - - - - .
ConstantVelocity | & |- |-| - |-|-| - |-]|-| - - - - - - -
Accelerating al-|-|--1-1-"1-1-1-1-1+-171- - N
Decelerating al-|-1 - |--1-"1-1-|1-1-1=-171- - S T
FBErrorOccured al-|-1-1-1-1-1-1-1- - - - - - I

U Functional Description

It is used to read the state of the axis and refer the state to the corresponding program step. when Enable is

state outputs will be set to false; when Enable is true, the state of the axis will be read continuously.
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U Program demo
ST: When Enable is TRUE, the current state of the axis is continuously read.

MC ReadStatus n( -
Axis:=Axis ,
Enable RGEINE: =Enabl=GEINE
ValidiENE->Valid RGNS
BusyENE->xBusyGIE
Error@Eg=>xError 3
ErrorID{SMC NO ERR» F>ErrorID(SMC NO ERR» | ,
Disabled RENE->xDisabl=d RGIE
ErrorstopE3=> xErrorStopX
StoppinglEg=> xStopping e
StandStillAEs=> xStandStill
DiscreteMotion@NESy=> xDiscreteMotion[ eSS
ContinuousMotion BEE=>xContinuousMotionE
SynchronizedMotion e >xSynch*on1 ed_”otlon
Homing @NES=>xHoming N
uonstantVeloc:.tym.m(ﬁonstan'welocitym i
AcceleratingSg=>xAccelerating K
DeceleratingSg=>xDecelerating
FBErrorOccured @Eg=>xFBErrorOccursd K ) ; RETURN]

LD: When Enable is TRUE, the current state of the axis is continuously read.

SE

CAlOF

rFALOT r

MC_ReadStatus_0

TRUE MC ReadStatus
-—il EN

Axis

Valid ~Valid jggyies

™ xBusy

Enable Busy

= xError RISl

ErrorID

Error

ErrorID

Medium-Sized PLC Instruction Guide

Disabled

Errorstop

Stopping

StandStill

DiscreteMotion

ContinucusMotion

SynchronizedMotion

Homing

ConstantVelocity

Accelerating

Decelerating

FBErrorOccured

== xDisabled
~ xErrorStop
= xStopping
= xStandStill [REaeis

= xDiscreteMotion

= xContinuousMotion
= xSynchronizedMotion
- xiioming

= xConstantVelocity
= xAccelerating

= xDiscreteMotion REaeia

= xFBErrorOccured
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Errors in reading axes

Medium-Sized PLC Instruction Guide

U Command Format

|l nstru Na me FB/ H L D ST Fil

MC_ReadAxisError(

AXiSE =I

N M(Z_Reacl;\xiszz‘rorVali:i Enablf:l

Read AXiS Enable Busy Va“d=>|

MC_ReadA Error Busy=3 SM3_B
Error=> asic

XiSError Error FB ErrorID
instruction AxisError )
ErrorIiD=>|

AxisErroriD

SWEndSwitchActive AXiSError—>|
AxisErrorID=>|

SWEnNdSwitchActive=>);

|

| N Y ) [FO [ O |

U Related Variables

I/O variable
I/IOvar i | Name Data ty Rang| initial Descript
AXxis AXxis AXIS_REF_SM3 - - Specified axis
I nput variable
l nput v| Name Dat a Range| initial Descripti
Execute | Effective | BOOL | TRUE-FALSE FALSE || RUE fo activate the use of
function blocks.

Output variable.

Out_p: Name| Dat a t Rangelinitia Descriptiwv
vari g
Valid Effective BOOL TRUE-FALSE FALSE [TRUE if the axis is ready.
Busy | Inprogressy BOOL | TRUEFALSE | FALSE [IRUEwhen function block executio
is not finished.
Error Error BOOL TRUE-FALSE FALSE |Function block execution error
ErrorlD Error code | SMC_ERROR - 0 Error indication, see SMC_Etrror.
AxisError | Axis error BOOL TRUE-FALSE FALSE |Axis error flag
AxisErroriD AX\'lzligor DWORD INT 0 Axis error value
SV\AE;S\?:"“ Soft limit BOOL TRUE-FALSE | FALSE  [TRUE if the soft limit is exceeded.
Bog o Real Moment, Duration,
lea Bit string Integer .
0 number Date, String
g | - %
W | o C|C _
o<§§§(£§95929§r;ﬁ§§30>5'05'
O HIZ|%|3|2|5|2|3|53 |7 3|3 | & 2|/ |Flo|7Z
FIEREIE S|4 = |~ i 5
Axis AXIS_REF_SM3
Enable a-|-1-1-1-1-1-1-{-1-1-1-1-1-1-1-1-1-1-
Valid a|-|-|-|-1-1-1-1-1-1-1=-1- - -l - -] - -
Busy a |- R N R e - -l - -] - -
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Error afl-{-1-f-1-1T-[-1-1-1-1T-7-07-01-0T-"T-T-7-]-
ErrorlD SMC_ERROR
AXxisError al-(-!-1-1-1-1-1-1-+ - - - - - o oo
AxisErrorID al-1-1-1-1-1-1-1-]- - - - - - o1 o -]
SWEndSwitchActive| & | -|-| - |-|-| - |-1]-| - - - - - - o o o -

U Functional Description
Used to read the error of the axis and refer the error status to the corresponding program step. enable is
outputs will be set to false; enable is true, the error of the axis will be read continuously.

Y Program demo

ST: Continuous Read Axis Axis Error when Enable is TRUE
MC ReadAxisError 0|
Axis:;= RAxis ,
Enzbl=RGNE:= Enzbl=REIE ,
ValidhEE=> ValidRGIEE,
BusyRlE-> xBusyRENE,

ErrorfEg=> xError[Es

ErrorID(SMC NO ERR» > ErrorID{SMC NO ERR ) |,

LxisError@Ed=> xixisErroriEd,
AxisErrorID 8 }> AxisErrorIn{ 8],

SWEndSwitchRActive [l g=> xSWEndSwitchictive

LD: Continuous Read Axis Axis Error when Enable is TRUE

MC_ReadAxisError_0

I
Axis —

Enable [IEENRE—

Axis Valid

Enable Busy

Error

ErrorID

AxisError

AxisErrorID

SWEndSwitchActive

MC_ReadAxisError |

= Valid

= xBusy

= XxError
ErrorID

) ¢ [RETURN]
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4.1.6 MC_ReadParameter

Retrieve the value of the specified parameter

U Command Format

l nstruc

Name| FB/ F L D ST Fil
MC_ReadParameter(
AXisE =I
MC_ReadParameter Enablé€ =]
Snxis Valid [~
- ParameterNumber =,
MC_ReadPara Read —|Enable Busy - o SM3_B
meter parameters FB —|ParameterNumber Error Valld—>| asic
instruction ErrorIdi- | Busy=3
e | Error=3
ErrorlD=>[
Value=>);
U Related Variables
I/O variable
IIOv ar i Name Data ty Rang| initial Descript
Axis Axis AXIS_REF _SM3 - - Specified axis
I nput variable
l nput vi NameDat a Rangel initial Descripti
Enable Stat | BOOL | TRUE-FALSE FALSE || RUEto activate the use of
function blocks.
Axis Index and suiindex and serial
ParameterNumber parameterl  DINT ALL 0 number of the access axis
number parameter
Output variable.
\f);rtip: Name| Data t Rangelinitia Descriptiwv
C
Valid  [Getting Flagg¢ ~ BOOL | TRUE-FALSE | FALSE [TRUEIfthe parameter has been reg
Busy Execution i BOOL TRUE-FALSE EALSE TRUE Whe_n function block executio
progress has not finished.
Error  [Error BOOL | TRUEFALSE | FALSE [Function Block Execution Error
ErrorlD  |[Error Code | SMC ERROR i} 0 Error indication, see SMC_Etrror.
Value Parameter LREAL ALL 0 Read the value of the parameter
value
Bog L Real Moment, Duration,
lea| Bitstring Integer .
o number Date, String
2 |<|c clc — @
21252218 <|glE|le|s12/c| 8|22 8 &lclF
o |H|z|%8|2|5|2/2|/3 5|35 2 E|F|H o7z
Axis AXIS_REF_SM3
Enable a | -|-| - |-[-1-"1-1-1-1-1-1-1-1-1-1-1-1-1I-
ParameterNumber | - | -|-| - |-|-]| - |- - - | a - - -l -] - -]
Valid a | -|-1 - |-1-1-"1-1-1-1-1-1-1-1-1-1-1-1-1-
Busy a | -|-1 - |-1-1-"1-1-1-1-1-1-1-1-1-1-1-1-1-
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Error al|-[-]-[-[-[-[-[-]-[-1-[-[-"J-J]-Q-[-J]-[]-

ErrorlD SMC_ERROR

Value -l e -0 - faf - J-f-f-g-
U Functional Description

In the AXIS_REF_SM3 section of the SM3_Basic library, find the parameter usage represented by the parg

number specific to the ParameterNumber parameter.

Enable is false, all state outputs will be set to false; Enable is true, the parameters of the axis are continuousl

Y Program demo
ST: When Enable is TRUE, the parameters of Axis Axis are read continuously

MC_R dParam:tcr o(

Axis:= Axis,

Enabl=RGEIE:= Enabl=EEIE,

ParameterNumber[ 2  |:= ParameterNumber[ 2 |
ValidiENE=> ValidiGTE,

BusyiENE-> =EBusyiElE,
Error@Eg-=> xError K
ErrorIDSMC NO ERR» > E*rﬂrm{sw NO ERR » |,
Value[ 1403 » > Value[ 1E+03  » | ;EETURN]

LD: When Enable is TRUE, the parameters of Axis Axis are read continuously

MC_ReadParameter_ 0

{lll

MC_ReadParameter

Axis —Axis Valid p= Valid
Enable m—inable Busy = xBusy
ParameterNumber [ 2  |—|ParameterNumber Error p xError |3

ErrorID—ErrorID [SMC_NO_ERR
Value [~ Value
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4.1.7 MC_ReadBoolParameter

Reads the value of the specified BOOL variable.

U Command Format

l nstruc¢ Namel FB/ F LD ST Fil
MC_ReadBoolParameter(
AXISE =,
Read MC_ReadBoolParameter Enabl& =,
Boolean T valid—= | pgrameterNumber=,
MC_ReadBoo |- Busy™ | valid=> SM3_B
IParameter parameter FB —| ParameterNumber Error— _ ! asic
instructio srrorinl | BUSY=>,
n Value - Error=>,
ErrorID=>,
Value=> );ErrorlD=>,
Value=>);
U Related Variables
I/O variable
I/IOv ar i Name Data ty Rang| initial Descript
Axis Axis AXIS_REF _SM3 - - Specified axis
I nput variable
l nput Vv{ NameDat a Rangel initial Descripti
Enable Start BOOL | TRUE-FALSE FALSE || RUE fo activate the use of
function blocks.
AXis Index and suiindex and serial
ParameterNumber parameterl  DINT INT 0 number of the access axis
number parameter
Output variable.
OUt.p: Name| Dat a t Rangelinitia Descriptiwv
vari g

Valid Getting Flagy BOOL TRUE-FALSE FALSE [TRUE if the parameter has been reg

Busy Execution i BOOL TRUE-EALSE EALSE TRUE Whe_n function block executio

progress has not finished.

Error Error BOOL TRUE-FALSE FALSE |Function Block Execution Error
ErrorID |Error Code | SMC_ERROR - 0 Error indication, see SMC_Error.
Value Sg‘lzaemeter LREAL TRUEFALSE | FALSE |Read the value of the parameter

Bog o Real Moment, Duration,
lea Bit string Integer .
n number Date, String
9 | - %
W |m c c|C — T 4 |0
O<§§§@99:929§m§§>305‘
e RE=IEs 21Zz151z1Z2|183|5|58515] 2 |>» =l
MUEEIEREE =i EolF | M m £
Axis AXIS_REF_SM3
Enable a | -|-1 - |-1-1-"1-1-1-1-1-1-1-1-1-1-1-1-1-
ParameterNumber | - |- |-| - |-|-| - |-|-] - - la| - - - -l -] - -]
Valid a | -|-| - |-1-1-"1-1-|-1-1-1- - SO R N R
Busy a |-|-1 - |-/-1-1-1-1-1- - - - S I B B
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Error afl-|-l-[-1-T-J-J-T-T-J-]T-7-J]-]T-J-]-]-]-
ErrorlD SMC_ERROR
Value af-l-l-J-d-l-dJ-f-1-fT-J-0T-]7-f]-]T-J-]-]-]-

U Functional Description
In the AXIS_REF_SM3 section of the SM3_Basic library, find the parameter usage represented by the paramets
number specific to the ParameterNumber parameter.
Enable is false, all status outputs will be set to false; Enable is true, the parameters of the axis are read continuou

Y Program demo
ST: When Enable is TRUE, the parameters of Axis Axis are read continuously

iC_ReadBoolParameter 0 (
Axis:= Axis,
EnablefElE: = Enabl=EGEE,
ParameterNumber[ 1 |:= ParameterNumber[ 1 |,
ValidEENE-> ValidEEDE,
BusyiENE=> BusyiEE,
Error@Sg=> xErrors
ErrorIDSMC_NO ERR» > ErrorID{SMC NO ERR) |,

ValucEENEN=> xValu=EENEN) ; FETURN]

LD: When Enable is TRUE, the parameters of Axis Axis are read continuously

MC_ReadBoolParameter_0

T .n MC_ReadBoolParameter
‘ —ﬂ i

Axis —SjAxis Valid f= Valid
xExecute [JENC—{Enable Busy f= xBusy

ParameterNumber ParameterNumber Error = xError
ErrorID - ErrorID [SMC NO ERR
Value = xValue
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4.1.8MC_WriteParameter
Reads the value of the specified BOOL variable.

U Command Format
I nstrucg Name| FB/ F LD ST Fil
MC_WriteParameter(
AXISE =,
Write MC WriteParameter Executé =,
Saxis Dene [~ -
MC_WritePar | Parameter B o cers” | ParameterNumber=, SM3_B
S FB . S ValueE = :
ameter . . —{ParameterNumber Error — ! aslic
Instructio —{Value ErrorID Done=>
n Busy=>,
Error=>,
ErroriD=>);
U Related Variables
I/O variable
I/IOvar i | Name Data ty Rang| initial Descript
Axis Axis AXIS_REF _SM3 - Specified axis
I nput variable
l nput Vv{ NameDat a Rangel initial Descripti
Enable Stat | BOOL | TRUEFALSE FALSE || RUE to activate the use of
function blocks.
AXxis Index and suiindex and serial
ParameterNumber parameterl  DINT INT 0 number of the access axis
number parameter
Value Parametel | peaL ALL 0 Value to be written
value
Output variable.
OUt.p: Name| Data t Rangelinitia Descriptiwv
vari g
Valid Getting Flagy BOOL TRUE-FALSE FALSE [TRUE if the parameter has been reg
Busy Execution il BOOL TRUE-FALSE EaLsg  |TRUE when function block executio
progress has not finished.
Error Error BOOL TRUE-FALSE FALSE |Function Block Execution Error
ErrorID  |Error Code | SMC_ERROR - 0 Error indication, see SMC_Etrror.
Bog o Real Moment, Duration,
lea Bit string Integer .
o number Date, String
g | - %
W |m c c|C — by 4 |0
O<§§§@99:929§m§§>305‘
O |HAIZ3| 2 |5Z2|5(Z2|2|5 |7 |55 2 |2 |m|709|7E
r ol g |gl- — |- ~ 5
AXxis AXIS_REF_SM3
Enable a-|-1-1-1-1-1-1-{-1-1-1-1-1-1-1-1-1-1-
Value - la| - -0 -1-1-
ParameterNumber | - |- |-| - |-|-]| - |-|-] - - la| - - - -l -] - -]
Valid a|-|-|-|-1-1-1-1-1-1-1=-1- - - - - - -
Busy a|-|-|-|-1-1-1-1-1-1- - - - - - - -
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Error afl-|-l-[-1-T-J-J-T-]-J-T-7-J]-]T-J-]-]-]-

ErroriD SMC_ERROR

U Functional Description
In the AXIS_REF_SM3 section of the SM3_Basic library, find the parameter usage represented by the parg
number specific to the ParameterNumber parameter.
Enable is true to write the specified axis parameters.

U Program demo
ST: When xExecute becomes TRUE, write the specified axis parameters
MC_WriteParameter O (
Axis:= Axis,
Execute A := xzExecut=IGINA,
ParameterNumber[ 2  |:= ParameterNumber[ 2 |,
Value[ 360 J:= Value[ 300 ]
Done BENE=> =DoncRGENEN,
BusyEES=> xBusyEE

ErrorID{SMC_NO_ERR P > ErrorIL{SMC_NO_ERR? |) ;[ EETURN]

LD: When xExecute becomes TRUE, write the specified axis parameters

MC_WriteParameter_0

IR n h MC_WriteParameter
_ﬂlu

Axis —Axis Done M= Valid

xExecute [N Execute Busy M= xBusy

ParameterNumber[ 2  |—ParameterNumber Error p xError [|B3AE2
Value 100 Value ErrorID|-ErrorID
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4.1.9MC_WriteBoolParameter
Write parameter values of type BOOL

U Command Format

l nstruc¢ Namel FB/ F LD ST Fil
MC_WriteBoolParameter(AX
. isE =,
Write = -
MC WriteBoolParameter Executé& =,
Boolean Harie done- | p terNumb
MC_WriteBoo | parameter FB —|Fxecute Busy |- arame_er UMDEF, SM3 B
IParameter S —ParameterNumber Error Valuek o asic
instructio —Value ErrorIDf— Done=>,
n Busy=>,
Error=>,
ErroriD=>);
U Related Variables
I/O variable
IIOv ar i Name Data ty Rang| initial Descript
Axis Axis AXIS_REF _SM3 - - Specified axis
I nput variable
l nput vi NameDat a Rangel initial Descripti
Enable Stat | BOOL | TRUE-FALSE FALSE || RUEto activate the use of
function blocks.
AXxis Index and sutindex and serial
ParameterNumber parameterl  DINT INT 0 number of the access axis
number parameter
Value Paramete) | peal ALL 0 Value to be written
value
Output variable.
Out_p: Name| Dat a t Rangelinitia Descriptiwv
vari g
Valid Getting Flagy BOOL TRUE-FALSE FALSE [TRUE if the parameter has been reg
Execution i TRUE when function block executio
Busy progress BOOL TRUE-FALSE FALSE has not finished.
Error Error BOOL TRUE-FALSE FALSE |Function Block Execution Error
ErrorlD |Error Code | SMC_ERROR - 0 Error indication, see SMC_Error.
Bog L Real Moment, Duration,
lea| Bitstring Integer .
0 number Date, String
g (T — wn
W |m - C|C — @)
5125 2 gl Slglc| 2|z 12 /S| @ (B2 2|3
AR HE R - AR R
AXxis AXIS_REF_SM3
Enable a|-(-1-1-1-1-1-1-1- - - - - - - - - -
Value SR N R R B B R - - - - al| - |[-]|-1-]-
ParameterNumber | - | - - -l - -] - -4&a] - - -l - -] - -
Valid al|-[(-1-1-1-1-1-1-1- - - - - - - - - - -
Busy a|-(-1-1-1-1-1-1-1- - - - - - - - -
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Error afl-|-l-[-1-T-J-J-T-]-J-T-7-J]-]T-J-]-]-]-

ErroriD SMC_ERROR

U Functional Description

In the AXIS_REF_SM3 section of the SM3_Basic library, find the parameter usage represented by the parg
number specific to the ParameterNumber parameter.
Enable is true to write the specified axis parameters.

U Program demo
ST: When xExecute becomes TRUE, write the specified axis parameters

MC WriteBoolParameter O (

Axis:= Axis,

Execute A : = xExecuteEGEIE,
Parameterlumber] 1 |:= ParameterNumber[ 1 |,
Value By := =Value[ZES
DonelENE)=> xDoneEGIEN,
Busy@IES=> xBusyEIEH,
Error@IES-> xErrorNEE]

ErrorIDSMC NO ERR} > ErrorID{SMC NO ERR} |) : RETUEN]

LD: When xExecute becomes TRUE, write the specified axis parameters

MC_WriteBoolParameter_0

I l - MC WriteBoolParameter
— 0 h ﬁ
I

Axis —Axis Done p= Valid
xExecute [JERCE—Execute Busy = xBuszy B3R

ParameterNumber ParameterNumber Error m xError B3R

xValue B3 Value ErrorID - ErrorID [SMC_NO_ERR
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4.1.10MC_ReadActualPosition
Write parameter values of type BOOL

U Command Format
l nstruc¢ Namel FB/ F LD ST Fil
MC_ReadActualPosition(
MC ReadActualPosition AXISE =,
Read Hnxis Valid |- Enable: =
actual E nabie. =,
MC_ReadAct - s Busy— | valid=>, SM3_B
- position FB Error .
ualPosition ; : Busy=>, asic
Instructio ErrorID[-
D Error=>,
n Pesition
ErrorID=>,
Position=>);
U Related Variables
I/O variable
IIOv ar i Name Data ty Rang| initial Descript
Axis Axis AXIS_REF _SM3 - - Specified axis
I nput variable
l nput vi NameDat a Rangel initial Descripti
Enable Stat | BOOL | TRUEFALSE FALSE || RUE to activate the use of
function blocks.
Output variable.
Out_p: Name| Dat a t Rangelinitia Descriptiwv
vari g
Valid Getting Flagy BOOL TRUE-FALSE FALSE [TRUE if the parameter has been reg
Busy Execution i BOOL TRUE-EALSE EALSE TRUE Whe_n function block executio
progress has not finished.
Error Error BOOL TRUE-FALSE FALSE |Function Block Execution Error
ErrorlD  |[Error Code | SMC ERROR - 0 Error indication, see SMC_Error.
Position Position LREAL Al 0 Ne_w absolute position (expressed ir
units of axes [u])
Bog o Real Moment, Duration,
lea Bit string Integer .
o number Date, String
g | - %
W | o C|C _
51218255/ c|5S2|z|2/58 3|2|8aaz
O HIZ|%|3|2|5|2|3|53 |7 3|3 | & |2 |7 |Flo|7Z
EIEREE S|4 [ m 2
Axis AXIS_REF_SM3
Enable a | -{-1 - 1-1-1-1-1-1-0-1-1-1-"1-1=-1-1-1-1-
Valid a|-(-1-1-1-1-1-1-1- - - - - - - - -
Busy a|-(-1-1-1-1-1-1-1- - - - - - - - - -
Error a | -(-1 - 1-1-1-1-1-1- - - - - - - - - -
ErrorlD SMC_ERROR
Postion | - [- -] - [-[-[- [-[-]-[-]-[-]-Jal-[-]-]-]

U Functional Description
Reads the actual position of the axis in the drive, i.e. fActPosition.
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Enable is false, all status outputs will be set to false; Enable is true, the actual position of the axis is contin

read.

U Program demo
ST: When Enable is TRUE, the actual position of the axis is continuously read.

MC ReadActualPosition 0
Axis:= Axis,
Enabl=RGNE:= Enabl=EGIE,
ValidiENE=> ValidRGIE,
BusyRENE-> xBusyRGIE,
ErrorfEg=> zError2
ErrorID{SMC_NO ERR» > ErrorID{SMC_NO ERR» |,

Positionfl 0 k> Position| 0 ) ;RETURN]

SE

=

LD: When Enable is TRUE, the actual position of the axis is continuously read.

MC_ReadActualPosition_0

I :. - ‘ MC_ReadActualPosition ‘

Axis —Axis Valid p= Valid
Enable JEERCE—Enable Busy p= xBusy
Error p= xError
ErrorID |- ErrorID

Position|[-Position [ 0 |
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4.1.11MC_ReadActualVelocity

Read the actual speed value of the .axis

U Command Format

l nstruc¢ Namel FB/ F LD ST Fil
MC_ReadActualVelocity(
Read MC_ReadActualVelocity AXiSE =
actual axis Valid Enable =,
MC_ReadAct T Busy | Valid=>, SM3_B
ualVelocity speed FB =FEeEC | Busy=>, asic
Instructio ErroriID - .
n Veleocity [ EI'I'OI’—>,
ErrorID=>,
Velocity=>);
U Related Variables
I/O variable
IIOv ar i Name Data ty Rang| initial Descript
Axis Axis AXIS_REF _SM3 - - Specified axis
I nput variable
l nput vi NameDat a Rangel initial Descripti
Enable Stat | BOOL | TRUEFALSE FALSE || RUE to activate the use of
function blocks.
Output variable.
Out_p: Name| Dat a t RangeInItI Descriptive
var.il g on

Valid Getting Flagy BOOL TRUE-FALSE | FALSE |[TRUE if the parameter has been read.

Busy Execution i BOOL TRUEEALSE | FALSE TRU_E.When function block execution h

progress not finished.

Error Error BOOL TRUE-FALSE | FALSE |Function Block Execution Error
ErrorlD  |[Error Code | SMC ERROR - 0 Error indication, see SMC_Etrror.
Velocity Speed LREAL ALL 0 The va_llue of the actual speed (express

[countingunits/ second]).
Bog o Real Moment, Duration,
lea Bit string Integer .
o number Date, String
g | - %
W | o C|C _
2125 2|38 s 5lEle|s 2| R |228 43
O HIZ|%|3|2|5|2|3|53 |7 3|3 | & |2 |7 |Flo|7Z
SIEREIEE 5[4 | F m 5
Axis AXIS_REF_SM3
Enable a | -(-1 - 1-1-1-1-1-1- - - - - - - - - -
Valid a|-(-1-1-1-1-1-1-1- - - - - - - - -
Busy a|-(-1-1-1-1-1-1-1- - - - - - - - - -
Error a | -(-1 - 1-1-1-1-1-1- - - - - - - - - -
ErrorlD SMC_ERROR
Velocity - - - - -0 - faf - fof-f-0-

U Functional Description
Reads the actual velocity of the axes in the drive, i.e. fActVelocity.
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Enable is false, all status outputs will be set to false; Enable is true, the current speed of the axis is contin

read.

U Program demo
ST: When Enable is TRUE, the current speed of the axis is continuously read.

MC ReadActualVelocity 0 (
Axis:= Axis,
Enabl=EENEl:= Enabl=EENE,
ValidENE=> ValidRGEDEN.
BusvRENEN=> xBusvEGEIE.
ErrorfB&E3=> xzErrorf
ErrorID{SMC_NO ERR» > ErrorIL{SMC_NOC ERRPF |,

Velocity] 0 > Velocity] 0 [} s RETURN]

LD: When Enable is TRUE, the current speed of the axis is continuously read.
MC_ReadActualVelocity 0

T i = } MC_ReadActualVelocity l

Axis —JAxis Valid = valid [JEEEE
Enable [N Enable Busy = xBusy
Error p= xError
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4.1.12MC_ReadActualTorque

Read the actual torque value of the shaft

U Command Format
l nstruc¢ Namel FB/ F LD ST Fil
MC_ReadActualTorque(
MC ReadActualTorgque AXISE =,
Read Hnxis Valid |- Enable =
actual E nabie =,
MC_ReadAct g o Valid=>, SM3_B
ualTorque torque FB =ErerT | Busy=>, asic
g instructio ErrorID|- usy: ’
n Torque — Error=>,
ErrorID=>,
Torque=>);
U Related Variables
I/O variable
IIOv ar i Name Data ty Rang| initial Descript
Axis Axis AXIS_REF _SM3 - - Specified axis
I nput variable
l nput vi NameDat a Rangel initial Descripti
Enable Stat | BOOL | TRUEFALSE FALSE || RUE to activate the use of
function blocks.
Output variable.
Out_p: Name| Dat a t RangeInItI Descriptive
var.il g on
Valid Getting Flagy BOOL TRUE-FALSE | FALSE |[TRUE if the parameter has been read.
Busy Execution i BOOL TRUEEALSE | FALSE TRU_E.When function block execution h
progress not finished.
Error Error BOOL TRUE-FALSE | FALSE |Function Block Execution Error
ErrorlD  |[Error Code | SMC ERROR - 0 Error indication, see SMC_Etrror.
Torque [Torques LREAL ALL 0 Value of act_ual torque or moment
(expressed in counting units)
Bog o Real Moment, Duration,
lea Bit string Integer .
o number Date, String
9 | - %
W | o C|C _
2125 2|38 s 5lEle|s 2| R |228 43
O HIZ|%|3|2|5|2|3|53 |7 3|3 | & |2 |7 |Flo|7Z
EIEREE S|4 [ m 2
Axis AXIS_REF_SM3
Enable a |-|-| - |-|-1-1-1-/|- - - - - - SO R R R
Valid a | -|-| - |-|-1-1-1-/|- - - - - SO R R R
Busy a | -|-| - |-|-1-1-1-/|- - - - - - SO R R R
Error a |-|-| - |-|-1-1-1-/|- - - - - - SO R R R
ErrorlD SMC_ERROR
Torque - - - - -0 - faf - fof-f-0-

U Functional Description
Read the actual torque of the centre shaft of the drive
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If Enable is false, all status outputs will be set to false; if Enable is true, the current torque of the axis is
continuously read.

U Program demo
ST: When Enable is TRUE, the current torque of the axis is continuously read.

MC ReadActualTorque 0 (
Axis:= Axis,
EnableGEE:= Enabl=RGENE,
Valid@Eg-> Valid@NEd,
BusyREE-> xBusyRGEIE,
ErrorfEd=> xErrorfE
ErrorID[SMC_NO ERR} > ErrorID[SMC_NO_ERR) |,

Torque[ 0 > Torque 0 ) ; RETURN]

LD: When Enable is TRUE, the current torque of the axis is continuously read.

MC_ReadActualTorque_0

TRUE MC_ReadActualTorque '
—l

Axis —“jAxis Valid p= Valid

Enable JEEiCH—{Enable Busy M= xBusy
Error = xError
ErrorID|-ErrorID

Torque [~ Torque | 0 |
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4.1.13MC_SetPosition

Sets the current position of the axis (does not cause the axis to move).

U Command Format

l nstruc¢ Namel FB/ F LD ST Fil
MC_SetPosition(
e AXis: =,
e e nOLOSLLLON Execute: =,
Set —Axis Done = | bosition
MC_SetPositi | position FB —Execute Busy~ | ModeE _ SM3 B
on instructio i =) I Done=>,, asic
n — Mode ExrrorID [ Busy=>,
Error=>,
ErrorID=>);
U Related Variables
I/O variable
I/IOv ar i Name Data ty Rang| initial Descript
AXxis AXxis AXIS_REF_SM3 - - Specified axis
I nput variable
l nput v{ Name Dat a Rangelinitia Descripti
TRUE to activate the use of
Enable Start BOOL TRUE-FALSE FALSE function blocks.
. . Position unit [u] (indicates
Position Position LREAL ALL 0 "distance" if Mode = RELATIVE)
Mode mode BOOL | TRUE-FALSE | FALSE ||RUE = relative, FALSE =
absolute
Output variable.
Out_p: Name| Data t Range'n'tI Descriptive
var.il g on
Done  |Done BOOL TRUEEALSE | FALSE _Frlérllj:éon block execution completion is
Busy Execution il BOOL TRUE-FALSE | EALSE TRU_E_when function block execution h
progress not finished.
Error Error BOOL TRUE-FALSE | FALSE |Function Block Execution Error
ErrorlD |Error Code | SMC ERROR - 0 Error indication, see SMC_Error.
Bog o Real Moment, Duration,
lea Bit string Integer .
o number Date, String
9 | - %
W |m c c|C — T 4 |0
O<§§§@99:929§m§§>305‘
O |HA1Z3| 2 |5Z2|5(Z2|2/5|7 |5 5| 2 |2 |m|709|7E
r ol g |gl- — |- ~ 5
AXxis AXIS_REF_SM3
Execute a|-[(-1-1-1-1-1-1-1- - - - - - - -] - - -
Position SR N R R S B R A R - - - - al| - |[-]|-1-]-
Mode a|-(-1-1-1-1-1-1-1- - - - - - - - - -
Done al|-(-1-1-1-1-1-1-1- - - - - - - - - -
Busy al|-(-1-1-1-1-1-1-1- - - - - - - - - - -
Error a|-(-1-1-1-1-1-1-1- - - - - - - - - -
ErrorlD SMC_ERROR
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U Functional Description

The rising edge of Execute will trigger the execution of this instruction. After the instruction is executed, it wil
the Position parameter to the current position of the axis according to the Mode setting mode, but it will not
the axis to move.

Y Program demo
ST: When xExecute becomes TRUE, set the Position parameter to the current position of the axis.

MC SetPosition 0

Axis:= Axis,

Executeffl ) : = xExecut=GIE,
Position[ 100  |:= Position[ 100 |,
Mode NS : = ALS

Done il => xDoncRENE,

Busy@lES=> xBusy NS
ErrorfE3-> xErrorEs
ErrorID(SMC NO ERR)» > ErrorID(SMC NO ERR» | ;RETURN

LD: When xExecute becomes TRUE, set the Position parameter to the current position of the axis.

MC_SetPosition 0

TRUE bﬂC_SetPos;tion
—l Ed

Axis —SAxis Done = xDone

xExecute [[EENCE—{Execute Busy p= xBusy

Position | 100 —Position Error p xError [JINEH
Mode X Mode ErrorID|-ErrorID
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4.1.14SMC_ReadSetPosition

Sets the current position of the axis (does not cause the axis to move).

U Command Format

l nstruc¢ Namel FB/ F LD ST Fil
SMC_ReadSetPosition(
SMC_ReadSetPosition AXis: =,
Read set ~ valid™ | Epable: =,
SMC_ReadSe] position FB s Busy ™ | valid=>, SM3_B
iti i ; Error— — i
Position instructio ~ Busy=>, asic
n =zl Error=>,
Position[ ErroriD=>,
Position=>);
U Related Variables
I/O variable
IIOv ar i Name Data ty Rang| initial Descript
Axis Axis AXIS_REF _SM3 - - Specified axis
I nput variable
l nput vi NameDat a Rangel initial Descripti
Enable Stat | BOOL | TRUE-FALSE FALSE | RUE fo activate the use of
function blocks.
Output variable.
OUt.p: Name| Dat a t Range'n'tI Descriptive
vari g o n

Valid Getting Flagy BOOL TRUE-FALSE | FALSE |[TRUE if the parameter has been read.

Busy Execution il BOOL TRUE-FALSE | FALSE TRU_E.when function block execution h

progress not finished.

Error  |Error BOOL TRUE-FALSE | FALSE |[Function Block Execution Error
ErrorlD |[Error Code | SMC ERROR - 0 Error indication, see SMC_Etrror.
Position Position LREAL All 0 Set position value

Bog o Real Moment, Duration,
lea| Bitstring Integer .
0 number Date, String
g (L — wn
W |m - o — @)
o<§é§@99:‘229§%a§>3o3
olRlg §18z|2123|3 5|23 & |7 |58 |72
AXxis AXIS_REF_SM3
Enable a | -|-| - |-1-1-"1-1-1-1-1-1- - - SO R R R
Valid a |-|-| - |-/-1-"1-1-|-1-1- - - SO R R R
Busy a | -|-| - -1-1-"1-1-|1-1-1+-1- - - S I B i
Error a | -|-| - |-1-1-"1-1-1-1-1-1- - - SO R R R
ErrorlD SMC_ERROR
posiion | - [~ |- - [-[-]-[-[-]-[-]-]-T-Jal-[-]-]-]-

U Functional Description
TRead the set position of the axis

Enable is false, all status outputs will be set to false; Enable is true, the set position of the axis is continuously
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U Program demo
ST: When Enable is TRUE, the set position of the axis is continuously read.

SMC_ReadSetPosition_0(
Axis:= Axis,
EnableEElE:= EnablcRGEEE,
ValidEENE=> ValidRGEDE,
BusyRENE-> xBusyRENE,
ErrorfES3=> xErrorE
ErrorIDSMC NO ERR» > ErrorIDISMC NO ERR» |
Position[ 2.12E#05 » > Position[ 212405 » |) ;[EETURN]

LD: When Enable is TRUE, the set position of the axis is continuously read.
SMC_ReadSetPosition_0

T“?»‘-'ni \ SMC_ReadSetPosition \
i

Axis —|Axis Valid = xDone

Enable | EX R Enable Busy p= xBusy
Error p= xError
ErrorID|-ErrorID

Position |- Position | -2.12E+05 »|
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4.1.15SMC_ReadFBError

Sets the current position of the axis (does not cause the axis to move).

U Command Format

I nstrucg Name |FB/ F LD ST Fil
SMC_ReadFBError(
SMC_ReadFBE AXis: =,
Read Spxis - bValid bEna_bI_e: =
historical —bEnable bBusy — bVaIId—>,
SMC_ReadFB bFBError — bBusy=>, SM3_B
error FB nFBErrorID|- — ;
Error = bFBError=>, asic
messages pb-,'.-:::c: Instance — nEBErrorID=>
InStrUCtIOﬂ st::_:ror].:nstance o ) _
tTimeStamp [ pbyErrorinstance=>,
strErrorinstance=>,
tTimeStamp=>);
U Related Variables
I/O variable
I/IOv ar i Name Data ty Rang| initial Descript
AXxis AXxis AXIS_REF_SM3 - - Specified axis
I nput variable
l nput Vv{ NameDat a Rangel initial Descripti
bEnable Efficiently | BOOL | TRUE-FALSE FALSE  |[|RUE to activate the use of
function blocks.
Output variable.
Out_p: Name| Data t Range'n'tI Descriptive
var.il g on
bvalid |Getting Flags BOOL TRUE-FALSE | FALSE [TRUE if the parameter has been read.
bBusy Execution il BOOL TRUE-FALSE | FaLsg [TRUE when function block execution h
progress not finished.
bFBError [Error BOOL TRUE-FALSE | FALSE |Function Block Execution Error
nFBErrorID [Error Code | SMC _ERROR - 0 Error indication, see SMC_Error.
pbyErrorinstiError pointer| POINTER TO i i Pointer to the FB that reported the erro
nce BYTE
strErrorinstal Pointer to error function block (program
STRING - - , :
ce subroutine, function block)
tTimeStampTimestamp TIME - 0 Timestamp when the error occurred
Bog o Real Moment, Duration,
lea Bit string Integer .
n number Date, String
g | - %
W |m c c|C — by 4 |0
O<§§§Q§95929§mﬁﬁ§>803
078318525225 /5|3 2|8 FF[S|7|2
r ol g |gl- — |- ~ 5
Axis AXIS_REF_SM3
bEnable a|-(-!-1-1-1-1-1-1-1-1-1- - - - - - - -
bValid a|-(-1-1-1-1-1- - - -] - - - - - - -
bBusy a |- S N e e e e B e - - - - - -
bFBError a|-(-!-1-1-1-1-1-1-1-1-1- - - - - - - -
nFBErroriD SMC_ERROR
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pbyErrorinstance POINTER TO BYTE

strErrorinstance e B e O i N R B - - - -

tTimeStamp

U Functional Description

If Enable is TRUE, Valid, Busy outputs TURE if there is no error; bFBError outputs true if there is a fung

block alarm.
If Enable is FALSE, then Valid, Busy outputs FALSE.

Y Program demo
ST: When Enable is TRUE, the axis function block error message is read.

SMC ReadFBError 0O (
Axis:= Axis,
bEnable BEIEN:= bEnzbleEENE,
eValidiGEE=> bValidEGEDEE,
EEusyRGIE-> bEusyEGENE,
bFERBErrorfBEEE)=> bFBError§
nFBErrorID[SMC_NO_ERR P > nFBErrorID[SMC_NO_ERAF |,
pbyErrorInstance] 16200000000 > pbyErrorInstance|[ 16500000000 |,
strErrorInstance - > strErrorInstance -~ |,

tTimeStamp| T#0ms > tTimsStamp T#0ms

I : RETURN]

LD: When Enable is TRUE, the axis function block error message is read.

SMC_ReadFBError_0

TRUE SMC_ReadFBError
{lE

Axis —SAxis bValid = bValid JEERE
pEnable [JEECCE—bEnable bBusy = bBusy

bFBError = bFBError
nFBErrorID nFBErrorID
pbyErrorInstance [~ pbyErrorInstance
strErrorInstance strErrorInstance [ ** ]
tTimeStamp [(— tTimeStamp
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4.1.16 SMC_ClearFBError

Clearing Historical Error Messages for Function Blocks

U Command Format

l nstrucg Name|FB/ F LD ST Fil
Clear

SMC_ClearFB E"rf;‘r’”ca' - e SMC_ClearFBError SMC_ClearFBError( SM3_B

Error Messages R ~ | pDrive: =); asic
instruction

U Related Variables

I nput variable

Inputv ar i Name Data typdgRang initial Descr i |
pDrive Axis pointer | POINTER TO AXIS_REF_SM - - Specified axis
Output variable

OQupgut val NamgDat a Range initial Descripti
SMC_ClearFBError| "™ | BoOL | TRUEFALSE FALsE [ ALSE ifthe function ends
value normally.
Bog o Real Moment, Duration,
lea| Bitstring Integer .
n number Date, String
g |z — n
W | C c|C _
212152 35G|c|gE|2|z|2/5 3 |&228 3ol
°|7lg §18/2|215/3|3 55|32 |2|F |48 |72
- Ol o |gld — |- ~ 5
pDrive POINTER TO AXIS_REF_SM3
SMC_ClearFBError | & [~ [ -] - [-[-[ - [-[-[ - [ -[-[-] - [-[-[-]-[-]-

U Functional Description

This function block needs to be called to clear the historical error status of the axis when an error occurs &
reset function block is called to reset the axis.
The rising edge of Execute will trigger the execution of this instruction.

Y Program demo
ST: Clears the Axis Axis historical error state when xClearFBError becomes TRUE.

IF xClearFBErrorBEINE THEN

xSMC ClearFBError @SS := 5SMC ClearFBError (pDrive:= ADR(Axis) ):
END IF

LD: Clears the Axis Axis historical error state when xClearFBError becomes TRUE.

xClearFBError SMC_ClearFBError

il

ADR (Axis) —ipDrive XxSMC_ClearFBError jgyses
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4.2 Single-axis motion control
4.2.1Instruction List

Instruction Type Name FB/FC Functionality
MC Home FB Home
MC_MoveAbsolute FB Absolute motion
MC_MoveRelative FB Relative motion
MC_MoveVelocity FB Constant velocity
MC_Stop FB Stop
MC_Halt FB Halt

. . MC_Jog FB Jog

Axis motion control =) ==y e Additive FB | Additive motion
MC_MoveSuperimposed FB Super Imposed motion
MC_PositionProfile FB Position Profile
MC_VelocityProfile FB Velocity Profile
MC _AccelerationProfile FB Acceleration Profile
SMC_Homing FB OP homing
SMC Inch FB Move an inch

42.2MC_Home

The homing action of the EtherCAT bus motor, the specific homing process is determined by the homing mog

the bus motor design

Y Command Format

Il nstruc Name |FB/ F L D ST Fil
MC_Home(Axis:=,
MC_HOME Execute:=,
Hhxis Deme~ | Position:=,
Homing e _ Bus¥E | Done=>, SM3_B
MC_Home instruction FC —|Position Ccmanoéb:izii: Busy=>, asic
S— CommandAborted=>,
'''' Error=>,
ErrorlD=>);
U Related Variables
I/O variable
[/lOv ar i Name Data typgRang initial Descri |
AXis AXis AXIS REF SM3 - - Specified axis
I nput variable
Inputv a r i Name | Dat a Rangel initial Descripti
Execute start BOOL TRUE-FALSE FALSE Rising edge trigger
Position Position LREAL ALL 0 Drive homing bias 16#607C|
Output variable
Ouput val| Name|Dat a Range| initial Descriopt
Done Completion| BOOL TRUE-FALSE FALSE TRUE: Homing is done.
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Command Aborted S°M™Ma"d | BooL | TRUEFALSE FALSE  |/RUE:Terminated by othe
Interrupt commands
Error Error BOOL | TRUEFALSE FALSE [ RUE:An error occurred
within the function block
SMC_ERRC Error indication, see
ErrorlD Error Code R - 0 SMC_Error.
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|Bezo Bit string Integer Real Moment, Du.ration,
n number Date, String
T 0
5282|525 852|225 8828893
= |mg g g S (5|5 =4 | = |J_> m |m| O %
AXis AXIS_REF_SM3
Execute a|-(-1-1-1-1-1-1-1- - - - - - -
Position o R N A A I T T R I R - al - |-/ -|-|-
Done al-|-/-1-1-1-1-1-1- - - - - - S R
Busy al-1|-1-"1-1-1-1-1-]- - - - - - [ S N
Command Aboned | & |- |-| - |-|-| - |-|-| - 1| - 1| -1 - - A
Error al-|-1-1-1-1-1-1-1- - - - - - .
ErrorlD SMC_ERROR

U Functional Description

The homing motion instruction for the bus drive needs to be called when the motion axis being controlled is
axis in order to homing the motion axis.

The homing mode of the homing instruction is decided by the slave connected to the bus. The control termin

a bu

al on

sends the required homing parameters to the driver, and the specific homing action is completed at the| driv

terminal.

The standard drive's homing offset address is 16#607C, which is handled differently by each drive, please refer

the description of the homing process and homing parameters for that drive.
Before performing a homing, you need to configure the bus driver's homing parameters such as homing

mod

speed, acceleration, etc. Please refer to the manual of the driver you are using for which parameters need to

configured for bus driver homing.
Standard bus drive homing requires setting the data for indexes aimdiexbs. This is shown in the table below.

parametric | indexing | subindex descriptions

Drive homing methods vary by manufacturer, so you need to s¢

HmoeTr:Sg 0x6098 the appropriate homing method according to the specific drive
manufacturer's manual.
Homing The speed of the homing process from the start of homing to th

0x6099 | 0x01

velocity(fast) home position, with a higher value to reduce the homing time.

Homing The speed of the process from finding the origin to the complet
. | 0x6099 0x02 . ) :
velocity(slow) homing, with a lower value to improve accuracy
Homing

0x609A Acceleration and deceleration changes during home positioning

acceleration

Three ways to set the regression mode:

1) The controller writes the retwto-zero parameter to the drive via the SDO service;

2) Setting back to zero by configuring the PDO parameters and mapping the relevaiot barckparameters;
3) Write back to zero parameters to the drive by configuring the startup parameters.
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U Program demo
ST: When xExecute becomes TRUE, execute the homing instruction

MC_Home 0 (
Axis:= Axis,
Execute A : = xExecut=GIE,
Position[ 0  |:= Position[ 0 |,
DonefENE-> xDoncRENE,
BusyEES-> xBusyINES
CommandAborted Eg=> xCommandAbortedf
ErrorfE3-=> xError B
ErrorID{SMC_NO ERR}» > ErrorID{SMC_NO ERR) |) ;[RETURN]

LD: When xExecute becomes TRUE, execute the homing instruction

MC_Home 0
TRUE MC_Home
i & d
Axis —Axis Done = xDone
xExecute [JERI—{Execute Busy M= xBusy

Position[ 0  }—{Position CommandAborted = xCommandAborted

Error = xError By

ErrorID |- ErrorID |SMC_NO_ERR
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4.2.3MC_MoveAbsolute
Moves the control axis to the specified absolute position according to the set parameters.

Y Command

Format

l nstruc

Na me

FB/ F

LD

ST

MC_MoveAbs
olute

Absolute
motion
instruction

FC

[

Velocity

MC MoveAbsoclute

Axis
Execute
Posgition

Acceleration
Deceleration
Jerk
Direction
BufferMode

Commandaborted

Done
Busy
Active

Error
ErrorID

MC_MoveAbsolute(
AXxis:=,

Execute:=,
Position:=,
Velocity:=,
Acceleration:=,
Deceleration:=,
Jerk:=,

Direction:=,
BufferMode:=,
Done=>,

Busy=>,

Active=>,
CommandAborted=>,
Error=>,

SM3_Basic

ErrorID=>);

U Related Variables

I/0O variable

I/Ov ar i

Name

Dat a

typdgqgRancg

initial Descri |

AXxis

AXxis

AXIS_REF _SM3

- Specified axis

I nput variable

Inputv a r i

Name

Dat a

Range

i ni t
tio

Descripti v

Execute

start

BOOL

TRUE-FALSE

FALSE

Rising edge trigger

Position

Position

LREAL

ALL

0

Target position of movement [u]
(negative or positive)

Velocity

Target velocity

LREAL

Is always
positive.

Maximum velocity in techincal units pe
second [u/s].
Is not necessarily reached.

Acceleration

Target
acceleration

LREAL

Is always
positive.

IAcceleration in [u/sf
Increasing motor energy

Deceleration

Target
Deceleration

LREAL

Is always
positive.

0

Deceleration in [u/sf
Decreasing motor energy

Jaek

Target jaek

LREAL

Is always
positive.

0

Maximum magnitude of jerk in [u/sP

Direction

Direction

MC_DIRECTI
ON

-1,1

Positive

1, Positive;
-1, Negative

BufferMode

Cache Mode

MC_BUFFER|
MODE

Specifies the action to be taken when
multi-initiation motion instruction is
initiated.

0: mcAborting, interrupt;

1: mcBuffered, wait;

2: mcBlendingLow, merging at low
speed;

3: mcBlendingPrevious, merge at
previous speed;

4: mcBlendingNext, merging at the ne;
speed;

5: mcBlendingHigh, merge at high spe
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Output variable

Quput val| Name|Dat a Range| initial Descript
Done Completion| BOOL TRUE-FALSE FALSE TRUE: Homing is done.
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Active BOOL AXis is working

Command Aborted S°MMa"d | BooL | TRUEFALSE FALsE  |[RUE:Terminated by othe

Interrupt commands
Error Error BOOL | TRUEFALSE FALSE  [RUE:An error occurred
within the function block
SMC_ERRC Error indication, see
ErrorIlD Error Code = - 0 SMC_Error.
Bog o Real Moment, Duration,
lea| Bitstring Integer .
o number Date, String
g = — wn
W |w C C|C _
21215/2/35/8 c|SlElel=12/c B 2 2182z
CIHI2%|2|2/5|2|2|53 |7 |3 |5 & 2| ™02
|— Ol o |gld — |- ~ 5
Axis AXIS_REF_SM3
Execute al-{-\ -1-1-1 -1-!-1-1-1-1 - - - S e
Position - - - -] - e T I - al - |-| -1 -] -
Velocity e I e I T ) I e I i I I - al| -|-| -1|-| -
Acceleration e I e I T ) I e I i I I - al| -|-| -1 -] -
Deceleration e I e I T ) I e I i I I - al| -|-| -1 -] -
Jerk I e I S I e B i U R - al| -|-| -1 -] -
Direction MC_DIRECTION
BufferMode MC_BUFFER_MODE
Done al -\ -\ -1--1 -1-/-1-1-1-1 - - - -l - -] -] -
Busy al -\ -\ -1--1 -1-!1-1-1-1-1 - - - -l - - -] -
Active al -\ -\ -1--1 -1-!1-1-1-1-1 - - - -l - - -] -

Command Aboned | & -| -| - | -| -| -1 -| -] - - - - - - I
Error al -\ -\ -1|--1 -1--1-1-1-1 - - - -l - -] -] -
ErrorlD SMC_ERROR

J Functional Description
In case of absolute pointwise motion of a linear axis, the direction value will be ignored.
When the speed curve is a trapezoidal curve, the "gpwaet] curve when the instruction is executed is shown

below.

Welocity g
Target|Velocity
b celeratio Deceleration
p |Current position Target position > Tume
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If the distance is too short, the maximum speed may not be reached.
Setting the acceleration/deceleration speed to 0 will reactatbet speed directly without
acceleration/deceleration.

MC_MoveAbsolute Demo

The following is a routine that connects two instances of the MC_MoveAbsolute function block, "First"
"Second™:

1) The first part of the timing diagram shows the situation when "Second" is called after "First". When "First"

reaches the required position 6000 (speed 0), the output Done will trigger "Second" to move to position 1000

2) The latter part of the timing diagram shows the case when "Second" is activated while "First" is still executing

In this case, the movement of "First" is terminated by the Test signal during the constant velocity. The "Secorj
function block will move directly to position 10000, although it does not reach position 6000.

MoveAbsolute - Example

First second
I—»: MC_M o e b salute | I—n M C_Movesbsalute TI
Myax —o FIE e TAX BY —
GO —o EXECUE Doie ! | ! Evecre Doke e Fnki
6000 - PostiaN Commandabored | 10 000 _ : Postion Commadabored | —
A0 ! Ve iy Error | 2000 - Welochy Emmr | —
10— RAcce e @tion Ernarin o - B e ration Errarin -
10 — ' Decs em@Eton 0 - eceemtn
0 —of JEK o0 o demk
poos e — - F piection pecs e ——! e ction
Test
First i sequence of two complete motions second motion interrupts First motion
1
(e8]
o ' ; H - i
| i : :
Done : : :
0f— . : : -
' 5 5 =
Commandiborted . : et
Second g L : § :
Test | L i | f
0 ' : ; i : t
o i i : - ‘ :
Finizh '
o t
1
Motion g
-t
P osition
:-_t
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U Program demo
ST: When xExecute becomes TRUE, execute the homing instruction

MC MoveAbsolute_0 (
Axis:= Axis,
Execut= il E: = xExecut=sRENE,
Position[ 1E#03 » |:= Position[ 1E#3 ¥ |,
Velocity[ 10 |:= Velocity w0 |,
Acceleration[ 0 |:= Acceleration[ 10 |,
Deceleration[ 10  |:= Deceleration[ 10 |,
Jeri{ 0 =vJerd 0 ]
Direction| shortest |:= Direction| shortest I,
BufferMode| Aborting |:= BufferMode| Aborting B
Done@Eg=> xDon=NEd,
BusyRENE-> xBusyRGNE,
Active i => xActiveiENE,
Commandiborted @EF=> xCommandibortedlE
Error@Eg=> xErroriEd,
ErrorID{SMC NO ERR} > ErrorID{SMC _NO ERR» |) ;[RETURN]

LD: When xExecute becomes TRUE, execute the homing instruction

MC_MoveAbsolute_0
TRUE h MC_MoveAbsolute ﬁ
Il
Axis —SjAxis Done p= xDone
xExecute [JERCI—{Execute Busy p= xBusy
Position Position Active p= xActive
Velocity[ 100  |—{Velocity CommandAborted f= xCommandAborted
Acceleration[ 100  —|Acceleration Error = xError
Deceleraticon Deceleration ErrorlID [~ ErrorID
Jerk[  ©  HJerk
Direction Direction
BufferMode BufferMode
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4.2.4MC_MoveRelative

Move the control axis a relative distance according to the set parameters.

U Command Format
l nstrucg¢g Name |FB/F L D ST Fil e
MC_MoveRelative(
Axis:=,
Execute:=,
, Distance:=,
MC MoveRelative .
rvis - nenel- | Velocity:=,
—Execute Busy Acceleration::,
Relative —Distance Active |- Deceleration:=,
g"ti(\:/EMoveRe' motion FC | peiester  commamworsedr | gerkcs, SM3_Basic
inStrUCtion —;e cele;ati;:n Er;;;;; - BUfferMOde::’
—Jerk Done:>!
—BufferMode Busy=>,
Active=>,
CommandAborted=>,
Error=>,
ErrorID=>);
U Related Variables
I/O variable
[/IOv ar i Name Data typdgRang initial Descr i |
AXis AXis AXIS REF SM3 - - Specified axis

I nput variable

. i ni . .
Inputv ar i Name | Dat a Range tit) Descripti v
Execute Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
Relative distance between the target
Distance Distance LREAL ALL 0 position and the current position [u]
(negative or positive)
Is alwavs Maximum velocity in techincal units pe
Velocity  |Target velocity LREAL way 0 [second [u/s].
positive. .
Is not necessarily reached.
. Target Is always IAcceleration in [u/sR
Acceleration acceleration LREAL positive. 0 Increasing motor energy
Deceleration Target_ LREAL Is aI_V\_/ays 0 Decelera_\tlon in [u/sp
Deceleration positive. Decreasing motor energy
Jaek Target jaek LREAL ISOasli\;\il\?Zs 0 Maximum magnitude of jerk in [u/sP
Specifies the action to be taken when
multi-initiation motion instruction is
initiated.
0: mcAborting, interrupt;
1: mcBuffered, wait;
BufferMode | Cache Mode MC_BUFFER | 0-5 0 2: mcI?;IendlngLow, merging at low
MODE speed;
3: mcBlendingPrevious, merge at
previous speed;
4: mcBlendingNext, merging at the ne;
speed;
5: mcBlendingHigh, merge at high spe
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