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1. Instruction Overview 
 

1.1 Overview 
This manual covers all the required commands and programs for LC\MC\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 

Boolean 

type 
Boolean BOOL 8 FALSE(0) or TRUE(1) 

Integers 

Byte BYTE 8 0~255 

Word WORD 16 0~65535 

double word DWORD 32 0~4294967295 

Long  word LWORD 64 0~(2^64-1) 

Signed short 

integer 
SINT 8 -128~127 

Unsigned short 

integer 
USINT 8 0~255 

integers INT 16 -32768~32767 

unsigned integer UINT 16 0~65535 

double integer DINT 32 -2147483648~2147483647 

Unsigned double 

integer 
UDINT 32 0~4294967295 

long integer LINT 64 -2^63~(2^63-1) 

unsigned long 

integer 
ULINT 64 0~(2^64-1) 

Float type 

single precision REAL 32 1.175494351e-38~3.402823466e+38 

double precision LREAL 64 
2.2250738585072014e-308~ 

1.7976931348623158e+308 

String string STRING 8*N  
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2. List of Instructions 
Instruction 

Type 
Name FB/FC Functionality 

Comparisons 

GT FC Greater than > 

LT FC Less than < 

GE FC Greater than or equal  Ó 

LE FC Less than or equal Ò 

EQ FC Equal to = 

NE FC Not equal Í 

Option 

SEL FC Choose two instruction 

MUX FC Choose any one of instruction 

MAX  FC Maximum values instruction 

MIN FC Minimum value instruction 

LIMIT  FC Limit value instruction 

Counter 

CTD FB Subtraction counter 

CTU FB Additive counter 

CTUD FB Reversible counter 

Timer 

TP FB Timers 

TON FB Power-on delay timer 

TOF FB Power-off delay timer 

RTC FB Clock 

Bits and Logical 

Words 

AND FC And && 

OR FC Or || 

NOT FC Not ! 

XOR FC Different or 

SR FB Priority setting 

RS FB Priority reset 

R_TRIG FC Rising edge 

F_TRIG FC Falling edge 

Data shift 

SHR FC Bit-Right Shift 

SHL FC Bit-Left Shift 

ROR FC Cyclic right shift 

ROL FC Cyclic Left shift 

Data type 

conversion 

BOOL_TO_<TYPE> FC Boolean type conversion 

BYTE_TO_<TYPE> FC Byte type conversion 

WORD_TO_<TYPE> FC Word type conversion 

DWORD_TO_<TYPE> FC Double word type conversion 

INT_TO_<TYPE> FC Integer type conversion 

SINT_TO_<TYPE> FC short integer type 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 
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Instruction 

Type 
Name FB/FC Functionality 

DATE_TO_<TYPE> FC Date type conversion 

DT_TO_<TYPE> FC Date Time type conversion 

Data processing 

MOVE FC Set value 

HEXinASCII_TO_BYTE FC ASCII Convert Digital 

BYTE_TO_HEXinASCII FC Convert Digital ASCII 

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 

Math operation 

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 

LOG FC Common logarithm 

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 

String 

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 

CONCAT FC String concatenation 

INSERT FC String Insertion 

DELETE FC String Deletion 

FIND FC String lookup 

REPLACE FC String Replacement 

Address 

operation 

ADR FC Retrieve an address 

^ FC Fetch address content 

BITADR FC Bit address 

File Operations 

SysFileOpen FB Open file 

SysFileClose FB Close file 

SysFileWrite FB Write to a file 

SysFileRead FB Read file 
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Instruction 

Type 
Name FB/FC Functionality 

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 

Analog 

calculation 

PD FB Proportional Differential Control 

PID FB Proportional integral/differential control 

PID_FIXCYCLE FB 
Proportional Integral Differential Control with 

manually settable cyclic cycles 

BCD code 

conversion 

BCD_TO_INT FC BCD to Integer 

INT_TO_BCD FC Integer to BCD 

BCD_TO_BYTE FC BCD to byte 

BYTE_TO_BCD FC Byte to BCD 

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 

Analog 

Waveform 

BLINK  FB Pulse Signal Generator 

GEN FB Periodic Signal Generator 

FREQ_MEASURE FB Frequency measurement 

Axis state 

MC_Power FB Axis enable 

MC_Reset FB Axis 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 

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 

Axis motion 

control 

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 
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Instruction 

Type 
Name FB/FC Functionality 

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 

Axis 

synchronization 

function 

MC_GearIn FB E-Gear Input 

MC_GearInPos FB E-Gear Smooth Coupling 

MC_GearOut FB E-Gear Output 

MC_CamTableSelect FB E-Cam tappet association 

MC_CamIn FB E-cam association 

MC_CamOut FB E-cam disengagement 

SMC_GetTappetValue FB Read tappet status 

Interpolation 

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 axis Variable speed linear interpolation 

LS_LineFollow FB Follow the motion 

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 

Free 

Communications 

TCP 

TCP_Client FB Creating a TCP Client Communication Service 

TCP_Write FB TCP Communication data transmission 

TCP_Read FB TCP Communication data reception 

TCP_Connection FB Create a TCP connection and connect to the server 

TCP_Server FB Creating a TCP server-side communication service 

Free 

Communication

UDP 

UDP_Peer FB Creating a UDP Communication Connection 

UDP_Receive FB UDP communication data reception 

UDP_Send FB UDP communication data sending 

EtherCAT 

communication 

ETC_CO_SdoReadDWord FB EtherCAT Slave SDO Read 

ETC_CO_SdoRead4 FB EtherCAT Slave SDO Read 

ETC_CO_SdoRead FB EtherCAT Slave SDO Read 

ETC_CO_SdoWrite_Dword FB EtherCAT Slave SDO Write 

ETC_CO_SdoWrite4 FB EtherCAT Slave SDO Write 

ETC_CO_SdoWrite FB EtherCAT Slave SDO Write 
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Instruction 

Type 
Name FB/FC Functionality 

IoDrvEtherCAT_Diag FB EtherCAT Master Example 

ETCSlave FB EtherCAT Master Example 

Ethernet-IP 

communication 

IoDrvEtherNetIP_Diag FB Ethernet/IP Master Example 

RemoteAdapter FB Ethernet/IP Master Example 

Generic_Service FB CIP Universal Display Service 

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 

Pulse axis 

control 

LS_Home_P FB Pulse axis return to original 

LS_MotionControl_P FB Pulse Axis Binding 

LS_ReadAxisPara_P FB Getting the pulse equivalent value of the pulse axis 

LS_ResetAxis_P FB Pulse axis reset 

High Speed 

Counter 

LS_Counter FB High Speed Counter 

LS_PresetValue FB Preset count value 

PWM output 
LS_PWM_SetVal FC PWM Output 

LS_PWM_GetVal FC PWM Parameter read 

System time 

LS_DateAndTime_ReadDint FB Read system time 

LS_DateAndTime_ReadString FB Read system time 

LS_DateAndTime_SetDint FB Set system time 

LS_DateAndTime_SetString FB Set system time 

Firmware version 

LS_PLC_ControllerVer FC Read hardware version 

LS_PLC_CPUID FC Read CPU ID number 

LS_PLC_HardwareVerInform

ation 
FC Read firmware FPGA version 

LS_PLC_SoftwareVerInforma

tion 
FC Read firmware ARM version 

LS_PLC_VerInformation FC Retrieve all version information of the controller 

File operations 

within UsrData 

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 

LS_FileDelete FB File deletion 

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_GetDirectoyFile FB 
Getting information about files in the root 

directory of a USB flash drive 

File manipulation 

commands 

within UsrConfig 

LS_ConfigFile_Write FB File Write 

LS_ConfigFile_WriteAppend FB File Append Write 

LS_ConfigFile_Read FB File Read 
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Instruction 

Type 
Name FB/FC Functionality 

LS_ConfigFile_Del FB File deletion 

LS_ConfigFile_GetDirectoryF

ile 
FB Get information about all files in a directory 

LS_ConfigFile_CopyFromUD

isk 
FB Copying files from a USB flash drive 

LS_ConfigFile_CopyToUDisk FB Copying files to a USB flash drive 

HMI library 

variable batch 

operation 

LS_Modbus_SetM FB BOOL variable batch set 

LS_Modbus_ResetM FB BOOL variable bulk reset 

LS_Modbus_SetByteToM FB BYTE variable bulk set 

LS_Modbus_SetDWS FB INT variable batch set 

LS_Modbus_SetDWU FB UINT variable batch set 

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 

RS232 protocol-

free 

communication 

LS_RS232_Open FB Open the specified 232 port 

LS_RS232_Write FB Protocol-free data transmission from port 232 

LS_RS232_Read FB Read receive data without protocol from port 232 

LS_RS232_Close FB Shut down the specified 232 port command 

RS485 protocol-

free 

communication 

LS_RS485_Open FB Open Specified RS485 Port Command 

LS_RS485_Write FB Protocol-free data transmission from RS485 port 

LS_RS485_Read FB Protocol-free receive count from RS485 port 

LS_RS485_Close FB Close the specified RS485 port 

Ethernet 

communication 

LS_TCP_SetIpAddress FB Set the network port IP 

LS_TCP_GetIpAddress 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 

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 interpolation 

instruction 

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_4AxisLineRel FB Four axis Relative linear interpolation 

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 FB 
Two axis variable speed absolute linear 

interpolation 
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Instruction 

Type 
Name FB/FC Functionality 

LS_2AxisLineRel_Ratio FB 
Two axis variable speed relative linear 

interpolation 

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 G-code interpolation 

LS_3AxisGCode_File FB Three axis G-code interpolation file 

LS_4AxisGCode FB Four axis G-code interpolation 

LS_4AxisGCode_File FB Four axis G-code interpolation file 

LS_4AxisGCodeAxisP FB Four axis G-code interpolation -P 

LS_4AxisGCodeAxisP_File FB Four axis G-code interpolation file -P 

LS_6AxisGCodeAxisUVW_fi

le 
FB Six axis G-code interpolation file 

LS_6Axis_ZeroOffset FB Six axis zero offset 

LS_3AxisMoveSequence FB Three axis continuous interpolation motion 

LS_4AxisMoveSequence FB Four-axis continuous interpolation motion 

LS_6AxisMoveSequence FB Six-axis continuous interpolation motion 

LS axis motion 

control 

commands 

LS_EtherCATAxis_HomeMo

ve 
FB Home(Drive Home) 

LS_MoveAbsChangePosVel FB Real time speed change position 

LS_MoveChangeVel FB Real time speed change 

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 Single-axis reset function 

Pulse control 

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_PulseAxis_SetSpecialIOL

ogicalState 
FC Set axis special IO signals 

LS_PulseAxis_GetSpecialIOL

ogicalState 
FC Read axis special IO signals 

LS_PulseAxis_GetSpecialIOS

tate 
FC Get axis specific IO status 

LS_PulseAxis_SetRatio FC Set axis E-Gear ratio 

LS_PulseAxis_ReadRatio FC Read axis E-Gear ratio  

Encoder LS_Encoder_EzClearSet FC EZ Zeroing parameter set 
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Instruction 

Type 
Name FB/FC Functionality 

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 

SD card file 

operations 

LS_CopyFromSDCard FB Copy files from SD card to local 

LS_CopyToSDCard FB Copy local files to SD card 

LS_GetSDCardInformation FB Get information about files on the SD card 

System 

command 

LS_GetIpAddress FB Get PLC IP address 

LS_SetIpAddress FB Set PLC IP address 

GetPLCLoad FC Get PLC load factor 

GetPLCVersion FC Get PLC firmware version 

ColdResetApp FC Cold reset PLC 

WarmResetApp FC Thermal Reset PLC 

LS_ReadDintDT FB Get system time (Dint type) 

LS_ReadStringDT FB Get system time (String type) 

LS_SetDintDT FB Set system time (Dint type) 

LS_SetStringDT FB Set system time(Dint type) 
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3. Basic instruction 
3.1 Comparisons 
3.1.1 Instruction List  

Instruction Type Name FB/FC Functionality  

Comparisons 

GT FC Greater than > 

LT FC Less than < 

GE FC Greater than or equal  Ó 

LE FC Less than or equal Ò 

EQ FC Equal = 

NE FC Not equal Í 

 

3.1.2  GT 
Judge the size of the two input values, when Input 1 is greater than Input 2 output TRUE, otherwise output FALSE. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

GT Greater than FC 

 

Out: =In1>In2; - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

In 1 Input 1 All Compliance data type 0 Data 1 

In 2 Input 2 All Compliance data type 0 Data 2 

Output variable 

 

 

 

Output variable Name Data type Range initialization Descriptive 

Out return value BOOL TRUE-FALSE FALSE 
Comparative 

results 
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Moment, Duration, 
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In1 ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã 

In2 ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã 

Out ã - - - - - - - - - - - - - - - - - - - 



 

                      18  

Medium-Sized PLC Instruction Guide 

Ų Program demo 

If Input_1 is greater than Input_2, output TRUE, otherwise output FALSE. 

ST: 

 

 

 

LD:  

 

 

 

 

 

Ų Notes 

When the Input data type is inconsistent, the compilation will report an error. 
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3.1.3  LT  
Judge the size of the two input values, when Input 1 is smaller than Input 2 output TRUE, otherwise output FALSE. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

LT Less than FC 

 

Out: =In1<In2: - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

In 1 Input 1 All Compliance data type 0 Data 1 

In 2 Input 2 All Compliance data type 0 Data 2 

Output variable 

 

 

Ų Program demo 

If Input_1 is less than Input_2, output TRUE, otherwise output FALSE. 

ST: 

 

 

LD:  

 

 

 

 

 

 

Ų Notes 

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

 

  

Output variable Name Data type Range initialization Descriptive 

Out return value BOOL TRUE-FALSE FALSE 
Comparative 

results 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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Out ã - - - - - - - - - - - - - - - - - - - 
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3.1.4  GE 
Judge the size of the two input values, when Input 1 is greater than or equal Input 2 output TRUE, otherwise output 

FALSE. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

GE 
Greater than or 

equal 
FC 

 

Out: =In1>=In2: - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

In 1 Input 1 All Compliance data type 0 Data 1 

In 2 Input 2 All Compliance data type 0 Data 2 

Output variable 

 

 

Ų Program demo 

If Input_1 is Greater than or equal Input_2, output TRUE, otherwise output FALSE. 

ST: 

 

 

LD:  

 

 

 

 

Ų Notes 

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

 

  

Output variable Name Data type Range initialization Descriptive 

Out return value BOOL TRUE-FALSE FALSE 
Comparative 

results 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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Out ã - - - - - - - - - - - - - - - - - - - 
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3.1.5  LE  
Judge the size of the two input values, when Input 1 is less than or equal to Input 2 output TRUE, otherwise output 

FALSE. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

LE 
Less than or 

equal 
FC 

 

Out: =In1<=In2: - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

In 1 Input 1 All Compliance data type 0 Data 1 

In 2 Input 2 All Compliance data type 0 Data 2 

Output variable 

 

 

Ų Program demo 

If Input_1 is Less than or equal  Input_2, output TRUE, otherwise output FALSE. 

ST: 

 

 

LD:  

 

 

 

 

 

 

Ų Notes 

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

 

  

Output variable Name Data type Range initialization Descriptive 

Out return value BOOL TRUE-FALSE FALSE 
Comparative 

results 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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3.1.6  EQ 
Judge the size of the two input values, when Input 1 is equal Input 2, output TRUE, otherwise output FALSE. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

EQ Equal FC 

 

Out: =In1=In2: - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

In 1 Input 1 All Compliance data type 0 Data 1 

In 2 Input 2 All Compliance data type 0 Data 2 

Output variable 

 

 

Ų Program demo 

If Input_1 is equal Input_2, output TRUE, otherwise output FALSE. 

ST:  

 

 

LD:  

 

 

 

 

 

 

Ų Notes 

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

 

  

Output variable Name Data type Range initialization Descriptive 

Out return value BOOL TRUE-FALSE FALSE 
Comparative 

results 

 

Boolean Bit string  Integer 
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number 

Moment, Duration, 

Date, String 
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3.1.7  NE 
Judge the size of the two input values, when Input 1 is Not equal Input 2, output TRUE, otherwise output FALSE. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

NE Not equal FC 

 

Out: =In1ÍIn2: - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

In 1 Input 1 All Compliance data type 0 Data 1 

In 2 Input 2 All Compliance data type 0 Data 2 

Output variable 

 

 

Ų Program demo 

If Input_1 is Not equal Input_2, output TRUE, otherwise output FALSE. 

ST: 

 

 

 

LD:  

 

 

 

 

 

 

Ų Notes 

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

  

Output variable Name Data type Range initialization Descriptive 

Out return value BOOL TRUE-FALSE FALSE 
Comparative 

results 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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In2 ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã 

Out ã - - - - - - - - - - - - - - - - - - - 
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3.2 Option 
3.2.1 Instruction List  

Instruction Type Name FB/FC Functionality  

Option 

SEL FC Choose two instruction 

MUX  FC Choose any one of instruction 
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 IN0 or IN1 is the output. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

SEL 
Choose two 

instruction 
FC 

 

SEL - 

Ų Related Variables 

Input variable 

Input 

variable 
Name Data type Range initialization Descriptive 

G Output control BOOL TRUE-FALSE - 
G=FALSE: output IN0; 

G=TRUE: output IN1 

In 0 Input 0 All - - Data 1 

In 1 Input 1 All - - Data 2 

Output variable 

 

 

Ų Program demo 

A set of data IN0=0, IN1=100. when G=True, the output is 100. 

ST: 

 

 

 

Output variable Name Data type Range initialization Descriptive 

Output 
Selection 

results 
All - 0 

Comparative 

results 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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G ã - - - - - - - - - - - - - - - - - - - 

In1 ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã 

In2 ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã 

Out ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã 
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LD:  
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3.2.3  MUX  
Selects the Kth number from a set of numbers to output. When K=0, if K is larger than the other inputs, then output 

passes the last value. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

MUX 
multiple choice 

instruction 
FC 

 

MUX - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

K Index All - - Selected digits 

In 0 Comparator 1 All - - Data 1 

In 1 Comparator 2 All - - Data 2 

é Comparatoré All - - Data é 

Output variable 

 

Ų Program demo 

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

ST: 

 

LD:  

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

Output 
Selection 

results 
All - 0 

Output the result after 

selection 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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G ã - - - - - - - - - - - - - - - - - - - 

In1 ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã 

In2 ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã 

Out ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã 
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3.2.4  MAX  
Take the maximum value of the input value, compare between the two input values, output the maximum value, eg: 

input1 and input2 are compared, the output takes the maximum value between the two. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

MAX 
Maximum value 

instruction 
FC 

 

MAX - 

Ų Related Variables 

Input variable 

Input 

variable 
Name Data type Range initialization Descriptive 

In 1 Comparator 1 All - 0 Comparator Data 1 

In 2 Comparator 2 All - 0 Comparator Data 2 

Output variable 

 

 

Ų Program demo 

Of the two numbers input1 and input2,Output the largest one. 

ST: 

 

 

 

LD:  

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

Output 
maximum 

number 
All - 0 

Output the largest of the two 

input numbers 

 

Boolean Bit string  Integer 
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number 

Moment, Duration, 

Date, String 
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                      28  

Medium-Sized PLC Instruction Guide 

3.2.5  MIN  
Takes the minimum of the input values, and after comparing the two inputs, outputs the minimum, eg:IN1 and IN2 

are compared, and the output takes the minimum between the two. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

MIN 
Minimum value 

instruction 
FC 

 

MIN - 

Ų Related Variables 

Input variable 

Input 

variable 
Name Data type Range initialization Descriptive 

In 1 Comparator 1 All - 0 Comparator Data 1 

In 2 Comparator 2 All - 0 Comparator Data 2 

Output variable 

 

 

Ų Program demo 

Of the two numbers input1 and input2,Output the smallest one. 

ST: 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

Output 
Minimum  

number 
All - 0 

Output the smallest of the 

two input numbers 

 

Boolean Bit string  Integer 
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number 

Moment, Duration, 

Date, String 
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In1 ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã 

In2 ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã 

Output ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã 
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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 value 

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, the 

result is MN, and if the value of IN is within the range of MN and MX, the result is the value of IN. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

LIMIT 
limit value  

instruction 
FC 

 

LIMIT - 

Ų Related Variables 

Input variable 

Input 

variable 
Name Data type Range initialization Descriptive 

MN Comparator 1 All   lower value 

IN Input value All - - Comparator Data 

MX Comparator 2 All - - upper value 

Output variable 

 

 

Ų Program demo 

Compare IN value, select output limit value;  IN > MX: Output MX; IN < MN: Output MN;  

MN < IN > MX:  Output IN. 

ST: 

 

 

 

LD:  

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

Output Output result All - 0 
Output numerical result 

after selection 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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MN ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã 

IN ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã 

MX ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã 

Output ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã 
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3.3 Count 
3.3.1 Instruction List  

Instruction Type Name FB/FC Functionality  

Counters instructions 

CTD FB Subtraction Counter Set 

CTU FB Addition Counter Set 
CTUD FB Reversible Counter Set 

3.3.2  CTD 
Decrementing counter. Preset value variable that decrements by 1 every time a rising edge is detected, and outputs 

the status TRUE when it reaches 0. 

 

Ų Command Format 

Instructi

on 
Name FB/FC LD  ST 

File 

CTD 

Subtraction 

Counter 

instruction 

FB 

 

CTD(CD:=,LOAD:=,PV:=,

Q=>,CV=>); 
Standard 

Ų Related Variables 

Input variable 

Input 

variable 
Name Data type Range initialization Descriptive 

CD Counter Input BOOL TRUE-FALSE FALSE Counter Input 

LOAD Counter Reset BOOL TRUE-FALSE FALSE 
PV assigns a value to the 

parameter CV 

PV Default value WORD 0~65535 0 Counter Preset 

Output variable 

 

 

Output variable Name Data type Range initialization Descriptive 

Q Counter Output BOOL TRUE-FALSE FALSE 

Counter output:  

TRUE: ON 

FALSE: OFF 

CV 
Counting real-time 

values 
WORD 0~65535 0 

Counting real-time 

values 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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CD ã - - - - - - - - - - - - - - - - - - - 

LOAD ã - - - - - - - - - - - - - - - - - - - 

PV - - ã - - - - - - - - - - - - - - - - - 

Q ã - - - - - - - - - - - - - - - - - - - 

CV - - ã - - - - - - - - - - - - - - - - - 
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Ų 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. 

Ų Program demo 

 

ST: 

 

 

 

 

LD:  
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3.3.3  CTU 
Incremental counter. Preset value variable, incremented by 1 every time a rising edge is detected, output status 

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

Ų Command Format 

Instructi

on 
Name FB/FC LD  ST 

File 

CTU 

Addition 

Counter  

instruction 

FB 

 

CTU_0( 

CU:=start, 

RESET:=, 

PV:=, 

Q=>, 

CV=> ); 

Standard 

Ų Related Variables 

Input variable 

Input 

variable 
Name Data type Range initialization Descriptive 

CU Counter Input BOOL TRUE-FALSE FALSE Counter Input 

RESET Counter Reset BOOL TRUE-FALSE FALSE TRUE:CV reset to 0 

PV Default value WORD 0~65535 0 Counter Preset 

Output variable 

 

 

Ų Functional Description 

RESET is TRUE: The value of CV becomes 0 and the output Q becomes FALSE. 

RESET is FALSE: CU has a rising edge and CV is added 1. When the value of CV is greater than the value of PV, Q 

becomes TRUE. 

 

 

 

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

Q Counter Output BOOL TRUE-FALSE FALSE 
Counter output:  

TRUE: ON 

FALSE: OFF 

CV 
Counting real-time 

values 
WORD 0~65535 0 

Counting real-time 

values 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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CU ã - - - - - - - - - - - - - - - - - - - 

RESET ã - - - - - - - - - - - - - - - - - - - 

PV - - ã - - - - - - - - - - - - - - - - - 

Q ã - - - - - - - - - - - - - - - - - - - 

CV - - ã - - - - - - - - - - - - - - - - - 
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Ų Program demo 

ST: 

 

 

 

 

 

 

LD:  
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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. 

Ų Command Format 

Instructi

on 
Name 

FB/

FC 
LD  ST 

File 

CTUD 

Reversible 

Counter Set  

instruction 

FB 

 

CTUD(CU:=, 

CD:=, 

RESET:=, 

LOAD:=, 

PV:=, 

QU=>, 

QD=>, 

CV=>); 

Standard 

Ų Related Variables 

Input variable 

Input 

variable 
Name Data type Range initialization Descriptive 

CU 
Addition Counter  

Input 
BOOL TRUE-FALSE FALSE Addition Counter  Input 

CD 
Subtraction Counter 

Input 
BOOL TRUE-FALSE FALSE Subtraction Counter Input 

RESET Counter Reset BOOL TRUE-FALSE FALSE TRUE:CV reset to 0 

LOAD Counter Reset BOOL TRUE-FALSE FALSE 
PV assigns a value to the 

parameter CV 

PV Default value WORD 0~65535 0 Counter Preset 

Output variable 

 

Output variable Name Data type Range initialization Descriptive 

QU 
Addition Counter 

Output 
BOOL TRUE-FALSE FALSE 

Counter output:  

TRUE: ON 

FALSE: OFF 

QD 
Subtraction 

Counter  Output 
BOOL TRUE-FALSE FALSE 

Counter output:  

TRUE: ON 

FALSE: OFF 

CV 
Counting real-time 

values 
WORD 0~65535 0 

Counting real-time 

values 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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CU ã - - - - - - - - - - - - - - - - - - - 

CD ã                    

RESET ã - - - - - - - - - - - - - - - - - - - 

LOAD ã -                   

PV - - ã - - - - - - - - - - - - - - - - - 

QU ã - - - - - - - - - - - - - - - - - - - 

QD ã - - - - - - - - - - - - - - - - - - - 
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Ų Functional Description 

Addition Counter Function: Usage is the same as CTU; 

Subtraction Counter Function: Usage is the same as CTD; 
CTD and CTU Common Functions: When LOAD or RESET is TRUE, CV does not operate; when CU and CD rise at 

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. 

Ų Program demo 

ST: 

 

 

 

 

 

 

 

 

 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

 

 

 

  

CV - - ã - - - - - - - - - - - - - - - - - 
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3.4 Timers 
3.4.1 Instruction List  

Instruction Type Name FB/FC Functionality  

timers instructions 

TP FB Ordinary timer 

TON FB Power-on delay timer 
TOF FB Power failure delay timer 

RTC FB Real time clock 
 

 

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

 

Ų Command Format 

Instruction Name 
FB/

FC 
LD  ST 

File 

TP 

Ordinary 

timer  

instruction 

FB 

 

TP(IN:= ,PT:= ,Q=> ,ET=

>);  
Standard 

Ų Related Variables 

Input variable 

Input 

variable 
Name Data type Range initialization Descriptive 

IN Input BOOL TRUE-FALSE FALSE Start counting 

PT Timekeeping TIME 0~4294967295 0 Set time 

Output variable 

 

 

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

Q Timing complete BOOL TRUE-FALSE FALSE Timing complete 

ET Timekeeping TIME 0~4294967295 0 Set time 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN ã - - - - - - - - - - - - - - - - - - - 

PT - - - - - - - - - - - - - - - ã - - - - 

Q ã - ã - - - - - - - - - - - - - - - - - 

ET - - - - - - - - - - - - - - - ã - - - - 



 

                      37  

Medium-Sized PLC Instruction Guide 

Ų Functional Description 

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

 

Ų Program demo 

ST: 

 

 

 

 

 

 

 

 

 

LD:  

 

 

 

 

 

 

 
 
 
 
 
 

Ų Note 

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

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

FALSE. 
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3.4.3  TON 
Outputs a timing completion signal after the power-on delay time is set. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

TON 

Power-on delay 

timer 

instruction 

FB 

 

TON(IN:= ,PT:= ,Q=>

 ,ET=>); 
Standard 

Ų Related Variables 

Input variable 

Input 

variable 
Name Data type Range initialization Descriptive 

IN Input BOOL TRUE-FALSE FALSE Start counting 

PT Timekeeping TIME 0~4294967295 0 Set time 

Output variable 

 

 

Ų Functional Description 

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

Ų Program demo 

ST: 

 

 

 

 

 

 

LD:  

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

Q Timing complete BOOL TRUE-FALSE FALSE Timing complete 

ET Timekeeping TIME 0~4294967295 0 Set time 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN ã - - - - - - - - - - - - - - - - - - - 

PT - - - - - - - - - - - - - - - ã - - - - 

Q ã - ã - - - - - - - - - - - - - - - - - 

ET - - - - - - - - - - - - - - - ã - - - - 
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3.4.4  TOF 
Outputs a timing completion signal after the set time of the power failure delay. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

TOF 
Power failure 

delay timer 
instruction 

FB 

 

TOF(IN:= ,PT:= ,Q=> 

,ET=>); 
Standard 

Ų Related Variables 

Input variable 

Input 

variable 
Name Data type Range initialization Descriptive 

IN Input BOOL TRUE-FALSE FALSE Start counting 

PT Timekeeping TIME 0~4294967295 0 Set time 

Output variable 

 

Ų Functional Description 

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

 

Ų Program demo 

ST: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

Q Timing complete BOOL TRUE-FALSE FALSE Timing complete 

ET Timekeeping TIME 0~4294967295 0 Set time 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN ã - - - - - - - - - - - - - - - - - - - 

PT - - - - - - - - - - - - - - - ã - - - - 

Q ã - ã - - - - - - - - - - - - - - - - - 

ET - - - - - - - - - - - - - - - ã - - - - 
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LD:  

 

 

 

 

 

 

 

 

 
 
 
 

 

Ų Timing Diagram 

 

 

 

 

 

 

 

 

 

 

  

ET 

 

Q 

 

t0 t1 t2 t3 t4 t5 

IN 

t0+PT t1 t4+PT t5 

t0 t1 t2 t3 t4 t5 
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3.4.5  RTC 
Clock function. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

RTC 
Real time clock  

instruction 
FB 

 

RTC(EN:= ,PDT:= ,Q

=> ,CDT=>); 
Standard 

Ų Related Variables 

Input variable 

Input 

variable 
Name Data type Range 

initializa

tion 
Descriptive 

PDT Real time clock 
DATE_AND

_TIME 
0(1970-01-01,00:00:00)ï 4294967295 

(210602-07,06:28:15 
FALSE start counting 

Output variable 

 

 

Ų Functional Description 

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

Ų Program demo 

ST: 

 

 

 

 

 

LD:  

 

 

 

 

 

 

  

Output 

variable 
Name Data type Range initialization Descriptive 

Q Timing complete BOOL TRUE-FALSE FALSE Timing complete 

CDT Timekeeping 
DATE_AN

D_TIME 

0(1970-01-01,00:00:00) ï 

4294967295 

(210602-07,06:28:15 

1970-01-01, 

00:00:00 
Timekeeping 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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PDT - - - - - - - - - - - - - - - - - - ã - 

Q ã - - - - - - - - - - - - - - - - - - - 

CDT - - - - - - - - - - - - - - - - - - ã - 
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3.5 Bits and Logic Words. 
3.5.1 Instruction List  

Instruction Type Name FB/FC Functionality  

timers instructions 

AND FC And 

OR FC Or 
NOT FC Not 

XOR FC Exclusive OR 

SR FB Bistable set-dominat latch 

RS FB Bistable reset-dominat 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. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

AND 
Operands and  

instruction 
FC 

 

AND - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN 1 Input 1 - - 0 Data 1 

IN 2 Input 2 - - 0 Data 2 

Output variable 

 

Ų Functional Description 

When the input bits all yield 1, the output bit also yields 1; otherwise 0. 

Ų Program demo 

ST: 

 

 

LD:  

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

OUT Output - 0 0 Output results 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN 1 ã ã ã ã ã - - - - - - - - - - - - - ã - 

IN 2 ã ã ã ã ã - - - - - - - - - - - - - - - 

OUT ã ã ã ã ã - - - - - - - - - - - - - ã - 
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3.5.3  OR 
The IEC operator is used for the bitwise OR of bit operands. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

OR 
Operands or  

instruction 
FC 

 

OR - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN 1 Input 1 - - 0 Data 1 

IN 2 Input 2 - - 0 Data 2 

Output variable 

 

 

Ų Functional Description 

When at least one of the input bits yields 1, the output bit also yields 1; otherwise 0. 

Ų Program demo 

ST: 

 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

OUT Output - 0 0 Output results 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN 1 ã ã ã ã ã - - - - - - - - - - - - - ã - 

IN 2 ã ã ã ã ã - - - - - - - - - - - - - - - 

OUT ã ã ã ã ã - - - - - - - - - - - - - ã - 
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3.5.4  NOT 
The IEC operator is used for the bitwise NOT of a bit operand. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

NOT 
Operands not  

instruction 
FC 

 

NOT - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN 1 Input 1 - - 0 Data 1 

Output variable 

 

 

Ų Functional Description 

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

Ų Program demo 

ST: 

 

 

 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 
 

Output variable Name Data type Range initialization Descriptive 

OUT Output - 0 0 Output results 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 

B
O

O
L
 

B
Y

T
E

 

W
O

R
D

 

D
W

O
R

D
 

L
W

O
R

D
 

U
S

IN
T
 

U
IN

T
 

U
D

IN
T

 

U
L

IN
T

 

S
IN

T
 

IN
T

 

D
IN

T
 

L
IN

T
 

R
E

A
L
 

L
R

E
A

L
 

T
IM

E
 

D
A

T
E

 

T
O

D
 

D
T

 

S
T

R
IN

G
 

IN 1 ã ã ã ã ã - - - - - - - - - - - - - ã - 

 OUT ã ã ã ã ã - - - - - - - - - - - - - ã - 
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3.5.5  XOR 
The IEC operator is used for the bitwise XOR of bit operands. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

XOR 
Operands xor  

instruction 
FC 

 

XOR - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN 1 Input 1 - - 0 Data 1 

IN 2 Input 2 - - 0 Data 2 

Output variable 

 

 

Ų 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, then the 

output yields 0. 

Ų Program demo 

ST: 

 

 

 

 

LD:  

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Output - 0 0 Output results 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN 1 ã ã ã ã ã - - - - - - - - - - - - - - - 

IN 2 ã ã ã ã ã - - - - - - - - - - - - - - - 

OUT ã ã ã ã ã - - - - - - - - - - - - - - - 
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3.5.6  SR 
Realizes a bistable set-dominat latch. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

SR 
Set latch  

instruction 
FB 

 

SR_1( 

SET1:=, 

RESET:=, 

Q1=>); 

- 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

SET1 SET BOOL TRUE-FALSE FALSE Data 1 

RESET RESET BOOL TRUE-FALSE FALSE Data 2 

Output variable 

 

 

Ų Functional Description 

Rising edge: Set Q1 to TRUE (dominant). 

Rising edge: Reset Q1 to FALSE 

Ų Program demo 

ST: 

 

 

 

 

LD:  

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

Q1 Output BOOL TRUE-FALSE FALSE SET Priority Output 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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SET1 ã - - - - - - - - - - - - - - - - - - - 

RESET ã - - - - - - - - - - - - - - - - - - - 

Q1 ã - - - - - - - - - - - - - - - - - - - 
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3.5.7  RS 
Realizes a bistable reset-dominat latch. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

SR 
Reset latch  

instruction 
FB 

 

RS_1( 

SET1:=, 

RESET:=, 

Q1=>); 

- 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

SET1 SET BOOL TRUE-FALSE FALSE Data 1 

RESET RESET BOOL TRUE-FALSE FALSE Data 2 

Output variable 

 

 

Ų Functional Description 

Rising edge: Set Q1 to TRUE.  

Rising edge: Reset Q1 to FALSE (dominant). 

Ų Program demo 

ST: 

 

 

 

 

LD:  

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

Q1 Output BOOL TRUE-FALSE FALSE SET Priority Output 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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SET1 ã - - - - - - - - - - - - - - - - - - - 

RESET ã - - - - - - - - - - - - - - - - - - - 

Q1 ã - - - - - - - - - - - - - - - - - - - 
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3.5.8  R_TRIG  
Detects a rising edge of a boolean signal. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

R_TRIG 
Rising edge  

instruction 
FB 

 

R_TRIG 

(CLK:=, 

Q=>); 

- 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

CLK Input BOOL TRUE-FALSE FALSE 
BOOL, detects its 

rising edge 

Output variable 

 

 

Ų Functional Description 

Checking Boolean signals, Rising edge detected: Q = TRUE. 

Ų Program demo 

ST: 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

Q1 Output BOOL TRUE-FALSE FALSE Output 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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CLK ã - - - - - - - - - - - - - - - - - - - 

Q1 ã - - - - - - - - - - - - - - - - - - - 
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3.5.9  F_TRIG  
Detects a falling edge of a boolean signal. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

F_TRIG 
Falling edge  

instruction 
FB 

 

F_TRIG 

(CLK:=, 

Q=>); 

- 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

CLK Input BOOL TRUE-FALSE FALSE 
BOOL, detects its 

Falling edge 

Output variable 

 

 

Ų Functional Description 

Checking Boolean signals, Falling edge detected: Q = TRUE. 

Ų Program demo 

ST: 

 

 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

Q1 Output BOOL TRUE-FALSE FALSE Output 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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CLK ã - - - - - - - - - - - - - - - - - - - 

Q1 ã - - - - - - - - - - - - - - - - - - - 
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3.6 Data shifting. 
3.6.1 Instruction List  

Instruction Type Name FB/FC Functionality  

data shift instruction 

SHR FC And 

SHL FC Or 

ROR FC Exclusive OR 

ROL FB Bistable set-dominat latch 

 

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

Ų Command Format 

Instruction Name FB/FC LD  ST File 

SHR 

Bit Shift 

Right  

instruction 

FC 

 

SHR(IN,N); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN 
Operand which is shifted to 

the right 
- - 0 Data sources 

N 
Number of bits to shift in to 

the right 
- - 0 Shift Right 

Output variable 

 

 

Ų 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, which is 

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, and 

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

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

OUT Resulting data after offset - - 0 Converted data 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - - - 

N - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - - - 

OUT - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - - - 
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Ų Program demo 

ST: 

 

 

 

LD:  
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3.6.3 SHL 
The IEC operator is used for bitwise shift of an operand to the left. 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

SHL 
Bit Shift Lift 

instruction 
FC 

 

SHLN,N); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN 
Operand which is shifted to 

the left. 
- - 0 Data sources 

N 
Number of bits to shift in to 

the left. 
- - 0 Shift Left 

Output variable 

 

Ų Functional Description 

The data from IN is shifted left by n bits and output to OUT. A one-bit left 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, and 

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

Ų Program demo 

ST: 

 

 

 

LD:  

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Resulting data after offset - - 0 Converted data 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - - - 

N - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - - - 

OUT - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - - - 
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3.6.4 ROR 
The IEC operator is used for bitwise rotation of an operand to the right. 

Permitted data types: BYTE, WORD, DWORD, LWORD 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

ROR 

Cyclic Right 

Shift  

instruction 

FC 

 

ROR(IN,N); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Cyclic Right Shift. - - 0 Data sources 

N 
Number of bits to shift in to 

the right. 
- - 0 Shift Right 

Output variable 

 

Ų Functional Description 

Instruction moves in n-times one bit to the right and adds the bit to the rightmost position from the left. 

The results for erg_byte and erg_word are different depending on the data type of the input variables, although the 

values of the in_byte and in_word input variables are the same. 

Ų Program demo 

ST: 

 

 

 
 

 

 

 

LD:  

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Resulting data after offset - - 0 Converted data 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - - - 

N - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - - - 

OUT - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - - - 
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3.6.5 ROL  
The IEC operator is used for bitwise rotation of an operand to the left. 

Permitted data types: BYTE, WORD, DWORD, LWORD 

Ų Command Format 

Instruction Name FB/FC LD  ST File 

ROL 

Cyclic Li ft 

Shift  

instruction 

FC 

 

ROL(IN,N); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Cyclic Lift Shift  instruction. - - 0 Data sources 

N 
Number of bits to shift in to 

the lift  
- - 0 Shift Left 

Output variable 

 

 

Ų Functional Description 

Instruction moves in n-times one bit to the left and adds the bit to the leftmost position from the right. 

The results for erg_byte and erg_word are different depending on the data type of the input variables, although the 

values of the in_byte and in_word input variables are the same. 

Ų Program demo 

ST: 

 

 

 
 

 

 

 

LD:  

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

OUT Resulting data after offset - - 0 Converted data 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - - - 

N - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - - - 

OUT - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - - - 
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3.7 Data type conversion instruction. 
3.7.1 Instruction List  

Instruction Type Name FB/FC Functionality  

Data type conversion  

instruction 

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 

DINT_TO_<TYPE> FC Long Integer Type Conversion 

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 Date-Time Type Conversion 

3.7.2 BOOL_TO_<TYPE> 
Converts Boolean data types to other data types. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

BOOL_TO_<T

YPE> 

Bool type 

conversion  

instruction 

FC 

 

Output:= 

BOOL_TO_REAL

(var1); 

- 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Data sources BOOL TRUE-FALSE FALSE Data sources 

Output variable 

 

 

Ų 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 is 0. 

Output variable Name Data type Range initialization Descriptive 

OUT Data sources - - 0 Converted data 

 

Boolean Bit string  Integer 
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number 

Moment, Duration, 

Date, String 
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IN Ś Ś - - - - - - - - - - - - - - - - - - 

OUT - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś 
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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, the 

output is the string ' FALSE'. 

Ų Program demo 

ST: 

 

 

 

 
 

LD:  
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3.7.3 BYTE_TO_<TYPE> 
Converts byte data types to other data types. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

BYTE_TO_<T

YPE> 

Byte type 

conversion  

instruction 

FC 

 

Output:= 

BYTE_TO_TYPE

(var1); 

- 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Data sources BYTE 0-255 0 Data sources 

Output variable 

 

Ų Functional Description 

Supported data types: BOOL, 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 equal to 

0. When the output is TIME or TOD: the input will be replaced in milliseconds. When the output is DATE or DT: 

the input will be replaced in seconds. 

Ų Program demo 

ST: 

 

 

 

 
LD:  

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Data sources - - 0 Converted data 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN - Ś - - - - - - - - - - - - - - - - - - 

OUT Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś 
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3.7.4 <Integer data>_TO_<TYPE> 
Converts integer data types to other data types. Since there are many integer data types and the conversion process 

is similar, we use WORD_TO_BOOL as an example. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

WORD_TO_B

OOL 

Word type 

conversion  

instruction 

FC 

 

Output:= 

WORD_TO_TYP

E(IN); 

- 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Data sources WORD 0-65535 0 Data sources 

Output variable 

 

Ų Program demo 

Take WORD_TO_BOOL for example 

ST: 

 

 
 

 

 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Data results BOOL 0-255 0 Converted data 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN - - Ś - - - - - - - - - - - - - - - - - 

OUT Ś - - - - - - - - - - - - - - - - - - - 
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3.7.5 <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, REAL_TO_INT is used as an example. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

REAL_TO_I

NT 

Real type 

conversion  

instruction 

FC 

 

Output:= 

REAL_TO_INT(I

N); 

- 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Data sources REAL - - Data sources 

Output variable 

 

 

Ų Program demo 

Take REAL_TO_INT for example. 

ST: 

 

 

 
LD:  

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Data sources - - - Converted data 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN - - Ś - - - - - - - - - - - - - - - - - 

OUT - - - - - - - - - - Ś - - - - - - - - - 
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3.8 Data processing instructions. 
3.8.1 Instruction List  
Instruction Type Name FB/FC Functionality  

Data processing  

instruction 

MOVE FC Assignment 

HEXinASCII_TO_BYTE FC ASCII to Numeric Instructions 

BYTE_TO_HEXinASCII FC Numbers to ASCII 

WORD_AS_STRING FC Numeric to String 

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 

3.8.2 MOVE  
This operator is used to assign the value of one variable to another variable of the same type. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

MOVE Assignment FC 

 

A2:=MOVE(A1); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Sending data ALL  - 0 Input data 

Output variable 

 

 

Ų Program demo 

ST: 

 
 

 

LD:  

 

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

OUT Receive data ALL - 0 Output data 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś 

OUT Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś 



 

                      61  

Medium-Sized PLC Instruction Guide 

3.8.3 HEXinASCII_TO_BYTE  
This operator converts hexadecimal ASCII code to BYTE type data. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

HEXinASCII_

TO_BYTE 

ASCII to 

Numeric 

Instructions 

FC 

 

output:= 

HEXinASCII_TO_

BYTE(var); 

- 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

W Sending data WORD 0-FFFF 0 Input data 

Output variable 

 

 

Ų Program demo 

ST: 

 
 

 

 

 

LD:  

 

 

 

 

 

 

 

  

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

HEXinASCII_TO_BY

TE 
Receive data BYTE 0-255 0 Output data 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 

B
O

O
L
 

B
Y

T
E

 

W
O

R
D

 

D
W

O
R

D
 

L
W

O
R

D
 

U
S

IN
T
 

U
IN

T
 

U
D

IN
T

 

U
L

IN
T

 

S
IN

T
 

IN
T

 

D
IN

T
 

L
IN

T
 

R
E

A
L
 

L
R

E
A

L
 

T
IM

E
 

D
A

T
E

 

T
O

D
 

D
T

 

S
T

R
IN

G
 

W - - Ś - - - - - - - - - - - - - - - - - 

HEXinASCI

I_TO_BYT

E 

- Ś - - - - - - - - - - - - - - - - - - 
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3.8.4 BYTE_TO_HEXinASCII  
This operator converts hexadecimal ASCII code to BYTE type data. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

BYTE_TO_HE

XinASCII 

Numbers to 

ASCII 

Instructions 

FC 

 

output:= 

BYTE_TO_HEXin

ASCII (B:=var); 

Util  

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

B Sending data BYTE 0-255 0 Input data 

Output variable 

 

 

Ų Program demo 

ST: 

 
 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

BYTE_TO_HEXinAS

CII 
Receive data WORD 0-FFFF 0 Output data 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 

B
O

O
L
 

B
Y

T
E

 

W
O

R
D

 

D
W

O
R

D
 

L
W

O
R

D
 

U
S

IN
T
 

U
IN

T
 

U
D

IN
T

 

U
L

IN
T

 

S
IN

T
 

IN
T

 

D
IN

T
 

L
IN

T
 

R
E

A
L
 

L
R

E
A

L
 

T
IM

E
 

D
A

T
E

 

T
O

D
 

D
T

 

S
T

R
IN

G
 

W - ã - - - - - - - - - - - - - - - - - - 

BYTE_TO_

HEXinASCI

I 

- - ã - - - - - - - - - - - - - - - - - 
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3.8.5 WORD_AS_STRING 
This operator converts BYTE type data to hexadecimal ASCII code. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

WORD_AS_S

TRING 

Numeric to 

String 

Instructions 

FC 

 

STR:=WORD_AS_

STRING(val_1,OR

DER); 

Util  

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

W Sending data WORD 0-FFFF 0 Input data 

DRDER 
high-low byte 

conversion 
BOOL FALSE-TRUE FALSE 

Converting the high and low 

bytes of a variable 

Output variable 

 

 

Ų Program demo 

ST: 

 
 

LD:  

 

 

 

 

 

 

 

 

Note: 

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

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).  

Output variable Name Data type Range initialization Descriptive 

WORD_AS_STRING Receive data STRING - óô Output data 

 

Boole

an 
Bit string  Integer 

Real 

number 

Moment, Duration, 

Date, String 

B
O

O
L
 

B
Y

T
E

 

W
O

R
D

 

D
W

O
R

D
 

L
W

O
R

D
 

U
S

IN
T
 

U
IN

T
 

U
D

IN
T

 

U
L

IN
T

 

S
IN

T
 

IN
T

 

D
IN

T
 

L
IN

T
 

R
E

A
L
 

L
R

E
A

L
 

T
IM

E
 

D
A

T
E

 

T
O

D
 

D
T

 

S
T

R
IN

G
 

W - - Ś - - - - - - - - - - - - - - - - - 

ORDER Ś - - - - - - - - - - - - - - - - - - - 

WORD_AS_ST

RING 

- - - - - - - - - - - - - - - - - - - Ś 
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3.8.6 BYTE_TO_HEXSTRING  
This operator converts BYTE type data to hexadecimal ASCII code. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

BYTE_TO_H

EXSTRING 

BYTE to 

hexadecimal 

string 

Instructions 

FC 

 

STR:=BYTE_TO_HE

XSTRING(val); 
SM3_Shared 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

B Sending data BYTE 0-255 0 Input data 

Output variable 

 

 

Ų Program demo 

ST: 

 
 

 

 

LD:  

 

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

BYTE_TO_HEXSTRING Receive data STRING - óô Output data 

 

Boole

an 
Bit string  Integer 

Real 

number 

Moment, Duration, 

Date, String 

B
O

O
L
 

B
Y

T
E

 

W
O

R
D

 

D
W

O
R

D
 

L
W

O
R

D
 

U
S

IN
T
 

U
IN

T
 

U
D

IN
T

 

U
L

IN
T

 

S
IN

T
 

IN
T

 

D
IN

T
 

L
IN

T
 

R
E

A
L
 

L
R

E
A

L
 

T
IM

E
 

D
A

T
E

 

T
O

D
 

D
T

 

S
T

R
IN

G
 

B - Ś - - - - - - - - - - - - - - - - - - 

BYTE_TO_HE

XSTRING 

- - - - - - - - - - - - - - - - - - - Ś 
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3.8.7 WORD_TO_HEXSTRING  
This operator converts WORD type data to hexadecimal ASCII code. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

WORD_TO_

HEXSTRING 

WORD  to 

hexadecim

al string 

Instruction

s 

FC 

 

STR:=BYTE_T

O_HEXSTRING

(val); 

SM3_Sh

ared 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

W Sending data WORD 0-FFFF 0 Input data 

Output variable 

 

 

Ų Program demo 

ST: 

 
 

 

 

LD:  

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

WORD_TO_HEXSTRING Receive data STRING - óô Output data 

 

Boole

an 
Bit string  Integer 

Real 

number 

Moment, Duration, 

Date, String 

B
O

O
L
 

B
Y

T
E

 

W
O

R
D

 

D
W

O
R

D
 

L
W

O
R

D
 

U
S

IN
T
 

U
IN

T
 

U
D

IN
T

 

U
L

IN
T

 

S
IN

T
 

IN
T

 

D
IN

T
 

L
IN

T
 

R
E

A
L
 

L
R

E
A

L
 

T
IM

E
 

D
A

T
E

 

T
O

D
 

D
T

 

S
T

R
IN

G
 

B - - Ś - - - - - - - - - - - - - - - - - 

WORD_TO_HE

XSTRING 

- - - - - - - - - - - - - - - - - - - Ś 
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3.8.8 DWORD_TO_HEXSTRING  
This operator converts DWORD type data to hexadecimal ASCII code. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

DWORD_TO

_HEXSTRIN

G 

DWORD  to 

hexadecimal 

string 

Instructions 

FC 

 

STR:=BYTE_T

O_HEXSTRIN

G(val); 

SM3_Shared 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

W Sending data WORD 0-FFFF 0 Input data 

Output variable 

 

 

Ų Program demo 

ST: 

 
 

 

 

LD:  

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

WORD_TO_HEXSTRING Receive data STRING - óô Output data 

 

Boole

an 
Bit string  Integer 

Real 

number 

Moment, Duration, 

Date, String 

B
O

O
L
 

B
Y

T
E

 

W
O

R
D

 

D
W

O
R

D
 

L
W

O
R

D
 

U
S

IN
T
 

U
IN

T
 

U
D

IN
T

 

U
L

IN
T

 

S
IN

T
 

IN
T

 

D
IN

T
 

L
IN

T
 

R
E

A
L
 

L
R

E
A

L
 

T
IM

E
 

D
A

T
E

 

T
O

D
 

D
T

 

S
T

R
IN

G
 

B - - - Ś - - - - - - - - - - - - - - - - 

WORD_TO_HE

XSTRING 

- - - - - - - - - - - - - - - - - - - Ś 
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3.9 Mathematical operation instructions. 
3.9.1 Instruction List  
Instruction Type Name FB/FC Functionality  

Mathematical 

operation 

instruction 

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 

LOG FC Common logarithm 

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 

3.9.2 ADD 
Adds the input variables and outputs the result of the addition. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

ADD 
Addition  

Instructions 
FC 

 

OUT:=IN1 + IN2; - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN1 Additive value - ALL - Input data 

IN2 Additive value - ALL - Input data 

Output variable 

 

Output variable Name Data type Range initialization Descriptive 

OUT Output value - ALL - Additive value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 

B
O

O
L
 

B
Y

T
E

 

W
O

R
D

 

D
W

O
R

D
 

L
W

O
R

D
 

U
S

IN
T
 

U
IN

T
 

U
D

IN
T

 

U
L

IN
T

 

S
IN

T
 

IN
T

 

D
IN

T
 

L
IN

T
 

R
E

A
L
 

L
R

E
A

L
 

T
IM

E
 

D
A

T
E

 

T
O

D
 

D
T

 

S
T

R
IN

G
 

IN1 - ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã - ã ã - 

IN2 - ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã - ã ã - 

OUT - ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã - ã ã - 
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Ų Program demo 

ST: 

 
 

 

 

 

 

LD:  
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3.9.3 SUB 
Subtract the input variables and output the result of the subtraction. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

SUB 
Subtractive  

Instructions 
FC 

 

OUT:=IN1 - IN2; - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN1 Subtractive value - ALL - Input data 

IN2 Subtractive value - ALL - Input data 

Output variable 

 

Ų Program demo 

ST: 

 
 

 

 

 

LD:  

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Output value - ALL - Subtractive value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 

B
O

O
L
 

B
Y

T
E

 

W
O

R
D

 

D
W

O
R

D
 

L
W

O
R

D
 

U
S

IN
T
 

U
IN

T
 

U
D

IN
T

 

U
L

IN
T

 

S
IN

T
 

IN
T

 

D
IN

T
 

L
IN

T
 

R
E

A
L
 

L
R

E
A

L
 

T
IM

E
 

D
A

T
E

 

T
O

D
 

D
T

 

S
T

R
IN

G
 

IN1 - ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã - ã ã - 

IN2 - ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã - ã ã - 

OUT - ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã - ã ã - 
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3.9.4 MUL  
Multiplication of variables or constants. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

MUL 
Multiplication  

Instructions 
FC 

 

OUT:=IN1 *  IN2; - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN1 Multiplication  value - ALL - Input data 

IN2 Multiplication  value - ALL - Input data 

Output variable 

 

Ų Program demo 

ST: 

 
 

 

 

 

LD:  

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Output value - ALL - Multiplication value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 

B
O

O
L
 

B
Y

T
E

 

W
O

R
D

 

D
W

O
R

D
 

L
W

O
R

D
 

U
S

IN
T
 

U
IN

T
 

U
D

IN
T

 

U
L

IN
T

 

S
IN

T
 

IN
T

 

D
IN

T
 

L
IN

T
 

R
E

A
L
 

L
R

E
A

L
 

T
IM

E
 

D
A

T
E

 

T
O

D
 

D
T

 

S
T

R
IN

G
 

IN1 - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - 

IN2 - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - 

OUT - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - 
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3.9.5 DIV 
Dividing two inputs. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

DIV 
Division  

Instructions 
FC 

 

OUT:=IN1 / IN2; - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN1 Dividend - ALL - Input data 

IN2 Divisor - ALL - Input data 

Output variable 

 

Ų Program demo 

ST: 

 
 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Output value - ALL - Division value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 

B
O

O
L
 

B
Y

T
E

 

W
O

R
D

 

D
W

O
R

D
 

L
W

O
R

D
 

U
S

IN
T
 

U
IN

T
 

U
D

IN
T

 

U
L

IN
T

 

S
IN

T
 

IN
T

 

D
IN

T
 

L
IN

T
 

R
E

A
L
 

L
R

E
A

L
 

T
IM

E
 

D
A

T
E

 

T
O

D
 

D
T

 

S
T

R
IN

G
 

IN1 - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - 

IN2 - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - 

OUT - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - 
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3.9.6 MOD 
Dividing two inputs. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

MOD 
Remainder  

Instructions 
FC 

 

OUT:=IN1 MOD IN2; - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN1 Division  value - ALL - Input data 

IN2 Division  value - ALL - Input data 

Output variable 

 

Ų Program demo 

ST: 

 
 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Remainder value - ALL - Division  value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 

B
O

O
L
 

B
Y

T
E

 

W
O

R
D

 

D
W

O
R

D
 

L
W

O
R

D
 

U
S

IN
T
 

U
IN

T
 

U
D

IN
T

 

U
L

IN
T

 

S
IN

T
 

IN
T

 

D
IN

T
 

L
IN

T
 

R
E

A
L
 

L
R

E
A

L
 

T
IM

E
 

D
A

T
E

 

T
O

D
 

D
T

 

S
T

R
IN

G
 

IN1 - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - - - 

IN2 - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - - - 

OUT - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - - - 
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3.9.7 ABS 
Dividing two inputs. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

ABS 

Absolute 

address  

Instructions 

FC 

 

OUT:=ABS(IN); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Data value - ALL - Input data 

Output variable.   

 

Ų Program demo 

ST: 

 
 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Absolute value - ALL - Output value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 

B
O

O
L
 

B
Y

T
E

 

W
O

R
D

 

D
W

O
R

D
 

L
W

O
R

D
 

U
S

IN
T
 

U
IN

T
 

U
D

IN
T

 

U
L

IN
T

 

S
IN

T
 

IN
T

 

D
IN

T
 

L
IN

T
 

R
E

A
L
 

L
R

E
A

L
 

T
IM

E
 

D
A

T
E

 

T
O

D
 

D
T

 

S
T

R
IN

G
 

IN - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - 

OUT - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - 
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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. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

SQRT 

Calculate the 

square root 

value 

FC 

 

OUT:=SQRT(IN); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Data value - ALL - Input data 

Output variable.   

 

Ų Program demo 

ST: 

 
 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Output value - ALL - Output value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 

B
O

O
L
 

B
Y

T
E

 

W
O

R
D

 

D
W

O
R

D
 

L
W

O
R

D
 

U
S

IN
T
 

U
IN

T
 

U
D

IN
T

 

U
L

IN
T

 

S
IN

T
 

IN
T

 

D
IN

T
 

L
IN

T
 

R
E

A
L
 

L
R

E
A

L
 

T
IM

E
 

D
A

T
E

 

T
O

D
 

D
T

 

S
T

R
IN

G
 

IN - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - 

OUT - - - - - - - - - - - - - Ś Ś - - - - - 
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3.9.9 LN 
Performs logarithmic operations on input data and outputs logarithmic results. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

LN 
logarithmic 

instruction 
FC 

 

OUT:=LN(IN); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Data value - ALL - Input data 

Output variable.   

 

Ų Program demo 

ST: 

 
 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Output value - ALL - Output value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 

B
O

O
L
 

B
Y

T
E

 

W
O

R
D

 

D
W

O
R

D
 

L
W

O
R

D
 

U
S

IN
T
 

U
IN

T
 

U
D

IN
T

 

U
L

IN
T

 

S
IN

T
 

IN
T

 

D
IN

T
 

L
IN

T
 

R
E

A
L
 

L
R

E
A

L
 

T
IM

E
 

D
A

T
E

 

T
O

D
 

D
T

 

S
T

R
IN

G
 

IN - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - 

OUT - - - - - - - - - - - - - Ś Ś - - - - - 
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3.9.10 LOG 
Perform a logarithmic operation on the input data with base 10 and output the logarithmic result. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

LOG 

Common 

logarithm 

instruction 

FC 

 

OUT:=LOG(IN); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Data value - ALL - Input data 

Output variable.   

 

Ų Program demo 

ST: 

 
 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Output value - ALL - Output value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 

B
O

O
L
 

B
Y

T
E

 

W
O

R
D

 

D
W

O
R

D
 

L
W

O
R

D
 

U
S

IN
T
 

U
IN

T
 

U
D

IN
T

 

U
L

IN
T

 

S
IN

T
 

IN
T

 

D
IN

T
 

L
IN

T
 

R
E

A
L
 

L
R

E
A

L
 

T
IM

E
 

D
A

T
E

 

T
O

D
 

D
T

 

S
T

R
IN

G
 

IN - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - 

OUT - - - - - - - - - - - - - Ś Ś - - - - - 
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3.9.11 EXP 
Perform an exponential operation on the input data and output the result. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

EXP 
Index  

instruction 
FC 

 

OUT:=EXP(IN); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Data value - ALL - Input data 

Output variable.   

 

Ų Program demo 

ST: 

 
 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Output value - ALL - Output value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - 

OUT - - - - - - - - - - - - - Ś Ś - - - - - 
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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 power 

Ų Command Format 

Instruction Name FB/FC LD ST File 

EXPT 
Power index  

instruction 
FC 

 

OUT:=EXPT(IN); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN1 Data 1 value - ALL - Input data 

IN2 Data 2 value - ALL - Input data 

Output variable.   

 

Ų Program demo 

ST: 

 
 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Output value - ALL - Output value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN1 - ã ã ã ã ã ã ã ã ã ã ã ã ã ã - - - - - 

IN2 - ã ã ã ã ã ã ã ã ã ã ã ã ã ã - - - - - 

OUT - - - - - - - - - - - - - ã ã - - - - - 
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3.9.13 SIN 
Output the result of sinusoidal operation by using the input data as a sinusoidal operation. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

SIN 
Sine  

instruction 
FC 

 

OUT:=SIN(IN); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Data value - ALL - Input data 

Output variable.   

 

Ų Program demo 

ST: 

 
 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Output value - ALL - Output value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - 

OUT - - - - - - - - - - - - - Ś Ś - - - - - 
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3.9.14 COS 
Output the result of the cosine operation by using the input data as the cosine operation. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

COS 
Cosine  

instruction 
FC 

 

OUT:=COS(IN); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Data value - ALL - Input data 

Output variable.   

 

Ų Program demo 

ST: 

 
 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Output value - ALL - Output value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - 

OUT - - - - - - - - - - - - - Ś Ś - - - - - 
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3.9.15 TAN 
Output the result of the tangent operation by using the input data as the tangent operation. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

TAN 
Tangent  

instruction 
FC 

 

OUT:=TAN(IN); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Data value - ALL - Input data 

Output variable.   

 

Ų Program demo 

ST: 

 
 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Output value - ALL - Output value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - 

OUT - - - - - - - - - - - - - Ś Ś - - - - - 
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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. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

ASIN 
Arcsine  

instruction 
FC 

 

OUT:=ASIN(IN); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Data value - ALL - Input data 

Output variable.   

 

Ų Program demo 

ST: 

 
 

 

 

 

 

LD:  

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Output value - ALL - Output value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - 

OUT - - - - - - - - - - - - - Ś Ś - - - - - 
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3.9.17 ACOS 
Input data as inverse cosine operation, output the result of inverse cosine operation. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

ACOS 
Arccosine  

instruction 
FC 

 

OUT:=ACOS(IN); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Data value - ALL - Input data 

Output variable.   

 

Ų Program demo 

ST: 

 
 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Output value - ALL - Output value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - 

OUT - - - - - - - - - - - - - Ś Ś - - - - - 
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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. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

ATAN 
Arctangent  

instruction 
FC 

 

OUT:=ATAN(IN); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Data value - ALL - Input data 

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

 

LD:  

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Output value - ALL - Output value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN - Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś - - - - - 

OUT - - - - - - - - - - - - - Ś Ś - - - - - 
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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 an 

unsigned number. The size of the return value is the number of bytes occupied by the type of the input variable. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

SIZEOF 
Get data size  

instruction 
FC 

 

OUT:=SIZEOF(IN); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Data value - ALL - Input data 

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Output value - ALL - Output value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś 

OUT Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś Ś 
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3.10 String. 
3.10.1 Instruction List  
Instruction Type Name FB/FC Functionality  

String instruction 

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 

CONCAT FC String concatenation 

INSERT FC String Insertion 

DELETE FC String Deletion 

FIND FC String lookup 

REPLACE FC String Replacement 

3.10.2 LEN  
Get the length of the string command. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

LEN 

Get string 

length  

instruction 

FC 

 

OUT:= LEN (IN); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

STR Data value STRING(255) - óô Input data 

Output variable.   

 

Ų Program demo 

ST: 

 

LD:  

 

 

 

Output variable Name Data type Range initialization Descriptive 

LEN Return value INT 0 - 65535 0 Output value 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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STR - - - - - - - - - - - - - - - - - - - ã 

LEN - - - - - - - - - - ã - - - - - - - - - 
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3.10.3 LEFT  
Extracts size characters from the left side of the string to the right, and returns the length of the string. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

LEFT 

String from 

the left  

instruction 

FC 

 

STR1:= LEFT 

(STR,SIZE); 
- 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

STR Source string STRING(255) - - Input string 

SIZE Number of characters INT 0 - 65535 0  

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

LEFT Return value STRING(255) ALL óô 
Number of target 

strings 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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STR - - - - - - - - - - - - - - - - - - - ã 

SIZE - - - - - - - - - - ã - - - - - - - - - 

LEFT - - - - - - - - - - - - - - - - - - - ã 
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3.10.4 RIGHT  
Extracts size characters from the left side of the string to the right, and returns the length of the string. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

RIGHT 

String from 

the right  

instruction 

FC 

 

STR1:= RIGHT 

(STR,SIZE); 
- 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

STR Source string STRING(255) - - Input string 

SIZE Number of characters INT 0 - 65535 0  

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

RIGHT Return value STRING(255) ALL óô 
Number of target 

strings 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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STR - - - - - - - - - - - - - - - - - - - ã 

SIZE - - - - - - - - - - ã - - - - - - - - - 

RIGHT - - - - - - - - - - - - - - - - - - - ã 
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3.10.5 MID  
Takes a string of the specified length from the specified position in the string and returns the string of the taken 

length. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

MID 

Strings from 

the middle  

instruction 

FC 

 

STR1:= MID 

(STR,LEN,POS); 
- 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

STR Source string STRING(255) - - Input string 

LEN Number of characters INT 0 - 65535 0 Data length 

POS String position INT 0 - 65535 0  

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

 

LD:  

 

 

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

MID Return value STRING(255) ALL óô 
Number of target 

strings 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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STR - - - - - - - - - - - - - - - - - - - ã 

LEN - - - - - - - - - - ã - - - - - - - - - 

POS - - - - - - - - - - ã - - - - - - - - - 

(MID) - - - - - - - - - - - - - - - - - - - ã 
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3.10.6 CONCAT  
Takes a string of the specified length from the specified position in the string and returns the string of the taken 

length. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

CONCAT 

String 

concatenation  

instruction 

FC 

 

STR:= CONCAT (STR1, 

STR2); 
- 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

STR1 Source string 1 STRING(255) - óô Input string 1 

STR2 Source string 1 STRING(255) - óô Input string 2 

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

CONCAT Return value STRING(255) - óô 
Output the synthesised 

string 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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STR1 - - - - - - - - - - - - - - - - - - - ã 

STR2 - - - - - - - - - - - - - - - - - - - ã 

CONCAT - - - - - - - - - - - - - - - - - - - ã 
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3.10.7 INSERT 
Takes a string of the specified length from the specified position in the string and returns the string of the taken 

length. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

INSERT 
String Insertion  

instruction 
FC 

 

STR:= INSERT (STR1, 

STR2,POS); 
- 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

STR1 Source string 1 STRING(255) - óô Input string 1 

STR2 Source string 1 STRING(255) - óô Input string 2 

POS Data insertion position INT 0-65535 0 
Data insertion 

position 

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

LD:  

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

INSERT Return value STRING(255) - óô Output the new string 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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STR1 - - - - - - - - - - - - - - - - - - - ã 

STR2 - - - - - - - - - - - - - - - - - - - ã 

POS - - - - - - - - - - ã - - - - - - - - - 

INSERT - - - - - - - - - - - - - - - - - - - ã 
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3.10.8 DELETE  
Takes a string of the specified length from the specified position in the string and returns the string of the taken 

length. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

DELETE 
String Insertion  

instruction 
FC 

 

STR:= DELETE (STR1, 

STR2,POS); 
- 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

STR1 Source string STRING(255) - óô Input string 1 

LEN Number of characters INT 0 - 65535 0 Data length 

POS String position INT 0 - 65535 0 
Deleted Character 

Position 

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

LD:  

 

 

 

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

DELETE Return value STRING(255) - óô 
Output the synthesised 

string 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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STR - - - - - - - - - - - - - - - - - - - ã 

LEN - - - - - - - - - - ã - - - - - - - - - 

POS - - - - - - - - - - ã - - - - - - - - - 

DELETE - - - - - - - - - - - - - - - - - - - ã 
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3.10.9 FIND  
Detecting the position of the target string in the source string. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

FIND 
String lookup  

instruction 
FC 

 

STR:= FIND (STR1, 

STR2); 
- 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

STR1 Source string STRING(255) - óô Input string 1 

STR2 Source string STRING(255) - óô Input string 1 

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

FIND Return value INT 0-65536 0 

Position of the target 

string in the source 

string 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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STR1 - - - - - - - - - - - - - - - - - - - ã 

STR2 - - - - - - - - - - - - - - - - - - - ã 

Output - - - - - - - - - - ã - - - - - - - - - 
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3.10.10 REPLACE  
Detecting the position of the target string in the source string. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

REPLACE 

String 

Replacement  

instruction 

FC 

 

STR:= REPLACE 

(STR1, STR2,L,P); 
- 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

STR1 Source string STRING(255) - óô Input string 1 

STR2 Source string STRING(255) - óô Input string 1 

L Source string INT 0-65536 0 Source string 

P Data position INT 0-65536 0 Data position 

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

 

LD:  

 

 

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

REPLACE Return value STRING(255) - óô Target string 

 

Boolean Bit string  Integer 
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number 

Moment, Duration, 

Date, String 
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STR1 - - - - - - - - - - - - - - - - - - - ã 

STR2 - - - - - - - - - - - - - - - - - - - ã 

L - - - - - - - - - - ã - - - - - - - - - 

P - - - - - - - - - - ã - - - - - - - - - 

REPLACE - - - - - - - - - - - - - - - - - - - ã 
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3.11 Address operation. 
3.11.1 Instruction List  
Instruction Type Name FB/FC Functionality  

Address operation 

ADR FC Retrieve an address 

^ FC Fetch address content 

BITADR FC Bit address 

3.11.2 ADR 
Detecting the position of the target string in the source string. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

ADR 

Retrieve an 

address  

instruction 

FC 

 

OUT:= ADR (IN); - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Target data - - - Target data 

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

 

LD:  

 

 

 

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

OUT 
Target data  

address 

POINTER_TO_<

TYPE> 
- 0 Target data  address 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã ã 

OUT POINTER_TO_<TYPE> 
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3.11.3 ̂  
Fetch address content  instruction. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

^ 

Fetch address 

content  

instruction 

FC ^ ^ - 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Target data - - - Target data 

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

Ų Functional Description 

The pointer automatically generates the address of the parameter after the programme is run, adding ^ to the pointer 

represents the contents of the address to which the pointer points. 

When on-line changes are made, the contents of the address will change and will cause the POINTER variable to 

point to an unavailable area of memory. To avoid problems, use ADR to update the pointer value once before using 

the pointer variable. 

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

variables. 

Output variable Name Data type Range initialization Descriptive 

OUT 

Contents of a 

pointer to an 

address 

- - óô 
Contents of a pointer 

to an address 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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OUT - - - - - - - - - - - - - - - - - - - - 
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3.11.4 BITADR  
Take the memory address of the BOOL variable and assign the result to the output variable. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

BITADR 
Bit address  

instruction 
FC 

 

OUT:= 

BITADR (IN); 
- 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

IN Target data BOOL - - Target data 

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

OUT Destination address DWORD - 0 Destination address 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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IN ã - - - - - - - - - - - - - - - - - - - 

OUT - - - ã - - - - - - - - - - - - - - - - 
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3.12 File Operations. 
3.12.1 Instruction List  
Instruction Type Name FB/FC Functionality  

File Operations 

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 

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 

3.12.2 SysFileOpen 
Open an existing file or create a new one. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

SysFileOpen 
Open file  

instruction 
FC 

 

SysFileOpen( 

szFile:=, 

am:=, 

pResult:=); 

SysFile 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

szFile filename STRING - - 
Path to open or create 

a file 

am 
Document access 

modalities 
ACCESS_MODE - - 

Requested document 

access patterns 

pResult Pointer to error code 
POINTER TO 

RTS_IEC_RESULT 
-  

Pointer to runtime 

system error 

Output variable.   

 

Output variable Name Data type Range initialization Descriptive 

SysFileOpen Return value RTS_IEC_HANDLE - - File handles 
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Ų Program demo 

ST: 

 

 

 

 

LD:  

 

 

 

 

 

 

Ų 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 (write-only) access. If the file does not exist, the open fails 

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 

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

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 specified 

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 file-related operations, SYSFILE and CAA.FILE, and the difference between 

the two is: 

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

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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SZFILE - - - - - - - - - - - - - - - - - - - ã 

AM ACCESS_MODE  

PRESULT POINTER TO RTS_IEC_RESULT  

SysFileOpen RTS_IEC_HANDLE 
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3.12.3 SysFileClose 
Close File Operation. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

SysFileClose 
Close file  

instruction 
FC 

 

SysFileClose(hFile); SysFile 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

hFile File handle RTS_IEC_HANDLE - - File handle 

Output variable.   

 

 

Ų Program demo 

ST: 

 

 

 

 

LD:  

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

SysFileClose Return value RTS_IEC_ RESULT - - File handles 
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hFile RTS_IEC_HANDLE 

SysFileClose RTS_IEC_RESULT 
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3.12.4 SysFileWrite 
Writing the contents of a file. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

SysFileWrite 

Write to a 

file  

instruction 

FC 

 

SysFileWrite(hFile,pby

Buffer,ulSize,pResult); 
SysFile 

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializa

tion 
Descriptive 

szFile Filename RTS_IEC_HANDLE - - Filename 

pbyBuffer 
Pointer to the contents of 

the file being written 
POINTER TO BYTE - - 

Pointer to the 

contents of the file 

being written 

ulSize Number of bytes written __XWORD   
Number of bytes 

written 

pResult 
Write file content error 

code pointer 

POINTER TO 

RTS_IEC_RESULT 
-  

Write file content 

error code pointer 

Output variable.   

 

Ų Program demo 

ST: 

 

 

LD:  

 

 

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

SysFileWrite Return value __XWORD - - 
Actual size of data written to 

the file, in bytes 
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hFile RTS_IEC_HANDLE 

pbyBuffer POINTER TO BYTE 

ulSize - - ã ã ã - - - - - - - - - - - - - - - 

pResult POINTER TO RTS_IEC_RESULT 

SysFileWrite _XWORD 
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3.12.5 SysFileRead 
Read the data content of the file. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

SysFileRead 
Read file  

instruction 
FC 

 

SysFileRead(hFile,pb

yBuffer,ulSize,pResul

t); 

SysFile 

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializa

tion 
Descriptive 

szFile Filename RTS_IEC_HANDLE - - Filename 

pbyBuffer 
Pointer to the contents of 

the read file 
POINTER TO BYTE - - 

Pointer to the 

contents of the read 

file 

ulSize 
Number of bytes read 

from the file 
__XWORD   

Number of bytes read 

from the file 

pResult 
Read file content error 

code pointer 

POINTER TO 

RTS_IEC_RESULT 
-  

Read file content 

error code pointer 

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

 

LD:  

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

SysFileRead Return value __XWORD - - 
The actual size of the read file 

data, in bytes 

 

Boolean Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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hFile RTS_IEC_HANDLE 

pbyBuffer POINTER TO BYTE 

ulSize - - ã ã ã - - - - - - - - - - - - - - - 

pResult POINTER TO RTS_IEC_RESULT 

SysFileRead _XWORD 
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3.12.6 SysFileDelete 
Deleting files. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

SysFileDelete 
Delete file  

instruction 
FC 

 

SysFileDelete(szFileNa

me); 
SysFile 

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializa

tion 
Descriptive 

szFileName Specify file name STRING - - 
Specify the file path 

and file name 

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

 

LD:  

 

 

 

 

 

 

  

Output variable Name Data type Range 
initializatio

n 
Descriptive 

SysFileDelete Return value RTS_IEC_RESULT - - Delete File Error Code 
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szFileName - - - - - - - - - - - - - - - - - - - ã 

SysFileDelete RTS_IEC_RESULT 
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3.12.7 SysFileCopy 
Copy file operations. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

SysFileCopy 
Copy file  

instruction 
FC 

 

SysFileCopy(szDestFileN

ame,szsourceFileName,pu

lCopied); 

SysFile 

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializa

tion 
Descriptive 

szDestFileName Target documents STRING - - 
Target file path and file 

name 

szsourceFileName Source files STRING - - 
Source file path and file 

name 

pulCopied 
Pointer to actual read 

data size 
POINTER TO _XWORD   

Pointer to actual read 

data size; unit: byte 

Output variable.   

 

Ų Program demo 

ST:  

 

 

 

LD:  

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

SysFileCopy Return value RTS_IEC_RESULT - - Copy File Error Code 
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szDestFileName - - - - - - - - - - - - - - - - - - - ã 

szSourceFileName - - - - - - - - - - - - - - - - - - - ã 

pulCopied POINTER TO _XWORD 

SysFileCopy RTS_IEC_RESULT 
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3.12.8 SysFileRename 
Rename File Operations. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

SysFileRename 

Rename a 

file   

instruction 

FC 

 

SysFileCopy(szOldFile

Name,szNewFileName)

; 

SysFile 

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializa

tion 
Descriptive 

szOldFileName Source file STRING - - Old filename 

szNewFileName Target documents STRING - - New filename 

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

LD:  

 

 

 

 

 

 

 

  

Output variable Name Data type Range 
initializatio

n 
Descriptive 

SysFileRename Return value RTS_IEC_RESULT - - Rename File Error Code 
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szOldFileName - - - - - - - - - - - - - - - - - - - ã 

szNewFileName - - - - - - - - - - - - - - - - - - - ã 

SysFileRename RTS_IEC_RESULT 
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3.12.9 SysFileSetPos 
Set the file pointer to the specified location. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

SysFileSetPos 

Setting the 

file 

read/write 

location   

instruction 

FC 

 

SysFileCopy(hFile,ulOf

fset); 
SysFile 

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializa

tion 
Descriptive 

hFile File handles RTS_IEC_HANDLE - - File handles 

ulOffset Offset position _XWORD - - File Pointer Offset 

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range 
initializatio

n 
Descriptive 

SysFileSetPos Return value RTS_IEC_RESULT - - 
Set file pointer to specified 

location error code 
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hFile RTS_IEC_HANDLE 

uloffset - - ã ã ã - - - - - - - - - - - - - - - 

SysFileSetPos RTS_IEC_RESULT 
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3.12.10 SysFileGetPos 
Get the location of the file pointer command. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

SysFileGetPos 

Read file 

read/write 

location  

instruction 

FC 

 

SysFileGetPos(hFile, 
pulPos); 

SysFile 

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializa

tion 
Descriptive 

hFile File handles RTS_IEC_HANDLE - - File handles 

pulPos Offset position POINTER TO _XWORD - - Get file pointer offset 

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

 

 

 

LD:  

 

 

 

 

 

 

  

Output variable Name Data type Range 
initializatio

n 
Descriptive 

SysFileGetPos Return value RTS_IEC_RESULT - - 
Get file pointer to specified 

location error code 
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hFile RTS_IEC_HANDLE 

uloffset - - ã ã ã - - - - - - - - - - - - - - - 

SysFileGetPos RTS_IEC_RESULT 
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3.12.11 SysFileGetSize 
Get file size command. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

SysFileGetSize 
Get file size  

instruction 
FC 

 

SysFileGetSize(szFile

Name,pResult); 
SysFile 

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializa

tion 
Descriptive 

szFileName File name STRING - - File name 

pResult Offset position 
POINTER TO 

RTS_IEC_RESULT 
- - 

Get a pointer to the 

file size command 

error code 

Output variable.   

 

Ų Program demo 

ST: 

 

 

 

LD:  

 

 

 

 

 

 

 

  

Output variable Name Data type Range 
initializatio

n 
Descriptive 

SysFileGetSize Return value _XWORD - - 
Get file pointer to specified 

location error code 

 

Bool

ean 
Bit string  Integer 

Real 

number 

Moment, Duration, 

Date, String 
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szFileName - - - - - - - - - - - - - - - - - - - ã 

pResult POINTER TO RTS_IEC_RESULT 

SysFileGetSize - - ã ã ã - - - - - - - - - - - - - - - 
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3.13 Analog calculation. 
3.13.1 Instruction List  
Instruction Type Name FB/FC Functionality  

Analog calculation 

PD FB Proportional Differential Control 

PID FB Proportional integral/differential control 

PID_FIXCYCLE FB 
Proportional Integral Differential Control with 

manually settable cyclic cycles 

3.13.2 PD 
Proportional Differential Controller. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

PD 

Proportional 

Differential 

Control  

instruction 

FC 

 

PD(ACTUAL:=, 

SET_POINT:=,  

KP:=,  

TV:=, 

Y_MANUAL:=, 

Y_OFFSET:=, 

Y_MIN:= , 

Y_MAX:=,  

MANUAL:=,  

RESET:= ,  

Y=>, 

LIMITS_ACTIVE=

> ); 

Util  

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializat

ion 
Descriptive 

ACTUAL 
Control variable current 

value 
REAL - 0 

Control variable 

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 

Y 
REAL - 0 

Minimum value of 

output Y 

Y_MAX  
Maximum value of Y is 

output 
REAL - 0 

Maximum value of Y 

is output 

MANUAL  Manual output BOOL FALSE - TRUE FALSE Manual output 

RESET Reset BOOL FALSE - TRUE FALSE Reset 
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Output variable.   

 

Ų Program demo 

ST: 

 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range 
initializatio

n 
Descriptive 

Y Output value REAL - 0 Output value 

LIMITS_ACTIVE 
Reaching a given 

limit  
BOOL FALSE-TRUE FALSE Reaching a given limit 

 

Boo

lea

n 

Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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ACTUAL - - - - - - - - - - - - - ã - - - - - - 

SET_POINT - - - - - - - - - - - - - ã - - - - - - 

KP - - - - - - - - - - - - - ã - - - - - - 

TV - - - - - - - - - - - - - ã - - - - - - 

Y_MANUAL  - - - - - - - - - - - - - ã - - - - - - 

Y_OFFSET - - - - - - - - - - - - - ã - - - - - - 

Y_MIN - - - - - - - - - - - - - ã - - - - - - 

Y_MAX  - - - - - - - - - - - - - ã - - - - - - 

MANUAL  ã - - - - - - - - - - - - - - - - - - - 

RESET ã - - - - - - - - - - - - - - - - - - - 

Y - - - - - - - - - - - - - ã - - - - - - 

LIMITS_ACTIVE ã - - - - - - - - - - - - - - - - - - - 
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3.13.3 PID 
Proportional Integral Differential Controller. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

PID 

Proportional 

integral/differe

ntial control  

instruction 

FC 

 

PID (ACTUAL:=, 

SET_POINT:=,  

KP:=,  

TN:=, 

TV:=, 

Y_MANUAL:=, 

Y_OFFSET:=, 

Y_MIN:= , 

Y_MAX:=,  

MANUAL:=,  

RESET:= ,  

Y=>, 

LIMITS_ACTIVE=

> 

OVERFLOW); 

Util  

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

ACTUAL 
Control variable 

current value 
REAL - 0 

Control variable current 

value 

SET_POINT Setting value REAL - 0 Setting value 

KP Scaling factor REAL - 0 Scaling factor 

TN Points time 
REAL - 0 Reset time, mutual unit gain 

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 

output Y 
REAL - 0 Minimum value of output Y 

Y_MAX  
Maximum value of Y 

is output 
REAL - 0 

Maximum value of Y is 

output 

MANUAL  Manual output BOOL FALSE - TRUE FALSE Manual output 

RESET Reset BOOL FALSE - TRUE FALSE Reset 
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Output variable.   

 

Ų Program demo 

ST: 

 

 

 

 

 

 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

 

 

 

Output variable Name Data type Range 
initializatio

n 
Descriptive 

Y Output value REAL - 0 Output value 

LIMITS_ACTIVE 
Reaching a given 

limit  
BOOL FALSE-TRUE FALSE Reaching a given limit 

OVERFLOW Overflow marker BOOL FALSE-TRUE FALSE Overflow marker 

 

Bo

ole

an 

Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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ACTUAL - - - - - - - - - - - - - ã - - - - - - 

SET_POINT - - - - - - - - - - - - - ã - - - - - - 

KP - - - - - - - - - - - - - ã - - - - - - 

TN - - - - - - - - - - - - - ã - - - - - - 

TV - - - - - - - - - - - - - ã - - - - - - 

Y_MANUAL  - - - - - - - - - - - - - ã - - - - - - 

Y_OFFSET - - - - - - - - - - - - - ã - - - - - - 

Y_MIN - - - - - - - - - - - - - ã - - - - - - 

Y_MAX  - - - - - - - - - - - - - ã - - - - - - 

MANUAL  ã - - - - - - - - - - - - - - - - - - - 

RESET ã - - - - - - - - - - - - - - - - - - - 

Y - - - - - - - - - - - - - ã - - - - - - 

LIMITS_ACTIVE ã - - - - - - - - - - - - - - - - - - - 

OVERFLOW ã - - - - - - - - - - - - - - - - - - - 
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3.13.4 PID_FIXCYCLE  
Proportional Integral Differential Controller. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

PID_FIXCYC

LE 

Proportional 

Integral 

Differential 

Control  

instruction 

FC 

 

PD(ACTUAL:=, 

SET_POINT:=,  

KP:=,  

TN:=, 

TV:=, 

Y_MANUAL:=, 

Y_OFFSET:=, 

Y_MIN:= , 

Y_MAX:=,  

MANUAL:=,  

RESET:= ,  

CYCLE:=, 

Y=>, 

LIMITS_ACTIVE=

> 

OVERFLOW=>); 

Util  

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

ACTUAL 
Control variable 

current value 
REAL - 0 

Control variable current 

value 

SET_POINT Setting value REAL - 0 Setting value 

KP Scaling factor REAL - 0 Scaling factor 

TN Points time REAL - 0 
Reset time, mutual unit gain 

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 

output Y 
REAL - 0 Minimum value of output Y 

Y_MAX  
Maximum value of Y 

is output 
REAL - 0 

Maximum value of Y is 

output 

MANUAL  Manual output BOOL FALSE - TRUE FALSE Manual output 

RESET Reset BOOL FALSE - TRUE FALSE Reset 

CYCLE Sampling cycle time REAL - 0 Sampling cycle time 
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Output variable.   

 

Ų Program demo 

ST: 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range 
initializatio

n 
Descriptive 

Y Output value REAL - 0 Output value 

LIMITS_ACTIVE 
Reaching a given 

limit  
BOOL FALSE-TRUE FALSE Reaching a given limit 

OVERFLOW Overflow marker BOOL FALSE-TRUE FALSE Overflow marker 

 

Bo
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an 

Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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ACTUAL - - - - - - - - - - - - - ã - - - - - - 

SET_POINT - - - - - - - - - - - - - ã - - - - - - 

KP - - - - - - - - - - - - - ã - - - - - - 

TN - - - - - - - - - - - - - ã - - - - - - 

TV - - - - - - - - - - - - - ã - - - - - - 

Y_MANUAL  - - - - - - - - - - - - - ã - - - - - - 

Y_OFFSET - - - - - - - - - - - - - ã - - - - - - 

Y_MIN - - - - - - - - - - - - - ã - - - - - - 

Y_MAX  - - - - - - - - - - - - - ã - - - - - - 

MANUAL  ã - - - - - - - - - - - - - - - - - - - 

RESET ã - - - - - - - - - - - - - - - - - - - 

CYCLE - - - - - - - - - - - - - ã - - - - - - 

Y - - - - - - - - - - - - - ã - - - - - - 

LIMITS_ACTIVE ã - - - - - - - - - - - - - - - - - - - 

OVERFLOW ã - - - - - - - - - - - - - - - - - - - 
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3.14 BCD code conversion. 

3.14.1 Instruction List  
Instruction Type Name FB/FC Functionality  

BCD code 

conversion 

BCD_TO_INT FC BCD to Integer 

INT_TO_BCD FC Integer to BCD 

BCD_TO_BYTE FC BCD to byte 

BYTE_TO_BCD FC Byte to BCD 

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 

3.14.2 BCD_TO_INT  
Convert BCD code of source data to INT type data. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

BCD_TO_INT 
BCD to Integer  

instruction 
FC 

 

OutputЕ
=BCD_TO_INT(B

) 

Util  

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializatio

n 
Descriptive 

B Input data BYTE 0ï255 0 Input data 

Output variable.   

 

 

Ų Program demo 

ST: 

 

 

LD:  

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

BCD_TO_INT Output data INT - - Output data 

 

Boole

an 
Bit string  Integer 

Real 

number 

Moment, Duration, 

Date, String 
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B - ã - - - - - - - - - - - - - - - - - - 

BCD_TO_INT - - - - - - - - - - ã - - - - - - - - - 
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3.14.3 INT_TO_BCD  
Convert INT type data of source data to BCD code. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

INT_TO_BCD 
Integer to BCD  

instruction 
FC 

 

OutputЕ= 

INT_TO_BCD (I) 
Util  

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializatio

n 
Descriptive 

I Input data INT 0ï99 0 Input data 

Output variable.   

 

 

Ų Program demo 

ST: 

 

 

 

 

 

LD:  

 

 

 

 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

INT_TO_BCD Output data BYTE 0ï255 0 Output data 

 

Boole

an 
Bit string  Integer 

Real 

number 

Moment, Duration, 

Date, String 
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I - - - - - - - - - - ã - - - - - - - - - 

INT_TO_BCD - ã - - - - - - - - - - - - - - - - - - 
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3.14.4 BCD_TO_BYTE 
Convert BCD code of source data to BYTE type data. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

BCD_TO_BYTE 
BCD to byte  

instruction 
FC 

 

OutputЕ= 

BCD_TO_BYTE 

(B) 

Util  

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializatio

n 
Descriptive 

B Input data BYTE 0ï255 0 Input data 

Output variable.   

 

 

Ų Program demo 

ST: 

 

 

 

 

 

LD:  

 

 
 

 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

BCD_TO_BYTE Output data BYTE 0ï255 0 Output data 

 

Boo

lea

n 

Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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B - ã - - - - - - - - - - - - - - - - - - 

BCD_TO_BYTE - ã - - - - - - - - - - - - - - - - - - 
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3.14.5 BYTE_TO_BCD 
Convert BYTE type data of source data to BCD code. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

BYTE_TO_BCD 
Byte to BCD  

instruction 
FC 

 

OutputЕ= 

BYTE_TO_BCD 

(B) 

Util  

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializatio

n 
Descriptive 

B Input data BYTE 0ï255 0 Input data 

Output variable.   

 

 

Ų Program demo 

ST: 

 

 

 

 

 

LD:  

 

 
 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

BYTE_TO_BCD Output data BYTE 0ï255 0 Output data 
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Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 
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B - ã - - - - - - - - - - - - - - - - - - 

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

Ų Command Format 

Instruction Name FB/FC LD ST File 

BCD_TO_WORD 

BCD to 

Word  

instruction 

FC 

 

OutputЕ= 

BCD_TO_WORD (B) 
Util  

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializatio

n 
Descriptive 

W Input data WORD 0ïFFFF 0 Input data 

Output variable.   

 

 

Ų Program demo 

ST: 

 

 

 

 

 

LD:  

 

 
 

 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

BCD_TO_WORD Output data WORD 0ïFFFF 0 Output data 
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Bit string  Integer 
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number 

Moment, Duration, 

Date, String 
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B - - ã - - - - - - - - - - - - - - - - - 

BCD_TO_WORD - - ã - - - - - - - - - - - - - - - - - 



 

                      120  

Medium-Sized PLC Instruction Guide 

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

Ų Command Format 

Instruction Name FB/FC LD ST File 

WORD_TO_BCD 

Word to 

BCD  

instruction 

FC 

 

OutputЕ= 

WORD_TO_BCD 

(W) 

Util  

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializatio

n 
Descriptive 

W Input data WORD 0ïFFFF 0 Input data 

Output variable.   

 

 

Ų Program demo 

ST: 

 

 

 

 

 

LD:  

 

 
 

 

 

 

 

 

 

 

  

 

 

Output variable Name Data type Range initialization Descriptive 

WORD_TO_BCD Output data WORD 0ïFFFF 0 Output data 
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Bit string  Integer 
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number 

Moment, Duration, 

Date, String 
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W - - ã - - - - - - - - - - - - - - - - - 

WORD_TO_BCD - - ã - - - - - - - - - - - - - - - - - 
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3.14.8 BCD_TO_DWORD 
Convert BCD code of source data to DWORD type data. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

BCD_TO_DWORD 

BCD to 

double word  

instruction 

FC 

 

OutputЕ= 

BCD_TO_DWOR

D (X) 

Util  

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializatio

n 
Descriptive 

X Input data DWORD 0ïFFFF FFFF 0 Input data 

Output variable.   

 

 

Ų Program demo 

ST: 

 

 

 

 

 

LD:  

 

 
 

 

 

 

 

 

 

  

Output variable Name Data type Range initialization Descriptive 

BCD_TO_DWORD Output data DWORD 0ïFFFF FFFF 0 Output data 

 

Boo

lea

n 

Bit string  Integer 
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X - - - ã - - - - - - - - - - - - - - - - 

BCD_TO_DWORD - - - ã - - - - - - - - - - - - - - - - 
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3.14.9 DWORD_TO_BCD 
Convert DWORD type data of source data to BCD code. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

DWORD_TO_BCD 

Double word 

to BCD  

instruction 

FC 

 

OutputЕ= 

DWORD_TO_BC

D (X) 

Util  

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializatio

n 
Descriptive 

X Input data DWORD 0ïFFFF FFFF 0 Input data 

Output variable.   

 

 

Ų Program demo 

ST: 

 

 

 

 

 

LD:  

 

 
 

 

 

 

 

 

 

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

DWORD_TO_BCD Output data DWORD 0ïFFFF FFFF 0 Output data 
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Bit string  Integer 
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number 

Moment, Duration, 
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X - - - ã - - - - - - - - - - - - - - - - 

DWORD_TO_BCD - - - ã - - - - - - - - - - - - - - - - 
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3.15 Analog Waveform. 

3.15.1 Instruction List  
Instruction Type Name FB/FC Functionality  

Analog Waveform 

BLINK  FB Pulse Signal Generator 

GEN FB Periodic Signal Generator 

FREQ_MEASURE FB Frequency measurement 

 

3.15.2 BLINK  
A pulse signal generator that sets the output to TRUE during the time period TIMEHIGH and subsequently sets the 

output to FALSE during the TIMELOW period. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

BLINK  

Pulse Signal 

Generator  

instruction 

FC 

 

BLINK_0( 

ENABLE:=, 

TIMELOW:=, 

TIMEHIGH:=, 

OUT=>); 

Util  

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializati

on 
Descriptive 

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 high 

Output variable.   

 

 

 

 

 

Output variable Name Data type Range initialization Descriptive 

OUT 
Pulse signal 

output 
BOOL TRUEïFALSE FALSE Pulse signal output 
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ENABLE ã - - - - - - - - - - - - - - - - - - - 

TIMELOW -  - - - - - - - - - - - - - ã - - - - 

TIMEHIGH - - - - - - - - - - - - - - - ã - - - - 

OUT ã - - - - - - - - - - - - - - - - - - - 
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Ų Program demo 

ST: 

 

 

 

 

 

LD:  
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3.15.3 GEN 
Generate the specified function waveform according to the input parameters. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

GEN 

Periodic Signal 

Generator  

instruction 

FC 

 

GEN_0( 

MODE:=, 

BASE:=, 

PERIOD:=, 

CYCLES:=, 

AMPLITUDE:=, 

RESET:=, 

OUT=>); 

Util  

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializatio

n 
Descriptive 

MODE Signal Type GEN_MODE - TRIANGLE 
Enumerated variables of type 

GEN_MODE 

BASE 
Cycle method 

selection 
BOOL 

FALSE-

TRUE 
FALSE 

TURE: output signal with PERIOD as 

cycle time. 

FALSE: output signal with CYCLES as 

the cycle number. 

PERIOD Cycle period TIME - TIME#1s0ms 
If BASE is TRUE, the cycle time of the 

output signal is valid. 

CYCLES Cycle times INT 0-65535 1000 
Valid when BASE is FALSE, the cycle 

time of the output signal. 

AMPLITUDE Signal Amplitude INT 0-65535 0 Amplitude value of output signal 

RESET Reset BOOL 
FALSE-

TRUE 
FALSE 

When TRUE, the output signal is reset 

to 0, when FALSE, the signal can be 

output normally. 

Output variable.   

 

Output variable Name Data type Range initialization Descriptive 

OUT 
Signal output 

value 
INT 0-65535 0 

Output value of the 

periodic signal 
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MODE GEN_MODE 

TIMELOW -  - - - - - - - - - - - - - ã - - - - 
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Ų Program demo 

ST: 

 

 

 

 

 

 

 

 

 

 

LD:  

 

 
 

 

 

 

 

 

 

 

Ų Functional Description 

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

0-TRIANGLE: output triangle wave function, amplitude: -Amplitude~+Amplitude. 

1-TRIANGLE_POS: output triangle wave function, amplitude: 0~+Amplitude. 

2-SAWTOOTH_RISE: Rising sawtooth wave function, amplitude: -Amplitude~+Amplitude. 

3-SAWTOOTH_FALL: Falling sawtooth wave function, amplitude: -Amplitude~+Amplitude. 

4-RECTANGLE: Rectangle sawtooth wave function conversion, amplitude: -Amplitude~+Amplitude. 

5-SINE: Sine function 

6-COSINE: cosine function 

MODE:=SINE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BASE ã - - - - - - - - - - - - - - - - - - - 

PERIOD - - - - - - - - - - - - - - - ã - - - - 

CYCLES - - - - - - - - - - ã - - - - - - - - - 

AMPLITUDE - - - - - - - - - - ã - - - - - - - - - 

RESET ã - - - - - - - - - - - - - - - - - - - 
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3.15.4 FREQ_MEASURE 
Measurement of the (average) frequency value of the incoming Boolean type signal (Hz). 

Ų Command Format 

Instruction Name FB/FC LD ST File 

FREQ_MEAS

URE 

Frequency 

measurement  

instruction 

FC 

 

FREQ_MEASURE_0( 

IN:=, 

PERIODS:=, 

RESET:=, 

OUT=>, 

VALID=>);  

Util  

Ų Related Variables 

Input variable 

Input variable Name Data type Range 
initializa

tion 
Descriptive 

IN Input Signal BOOL 
TRUE-

FALSE 
FALSE TURE. Command is active. 

PERIODS 
Measurement 

cycle 
INT 0-65535 1 

Range 1 to 10, default 1, the time interval 

between two rising edges of the input signal 

is one cycle, the frequency of the input signal 

is obtained by averaging the frequency values 

of N cycles, this parameter is the number of 

cycles of the averaging operation. 

RESET Reset BOOL TRUE-FALSE FALSE 
If BASE is TRUE, the cycle time of the 

output signal is valid. 

Output variable.   

 

 

 

 

 

Output 

variable 
Name 

Data 

type 
Range initialization Descriptive 

OUT 
Frequency 

Output 
REAL 

-2147483648љ 

2147483647 
0 Frequency of input signal, unit Hz 

VALID  operation flag BOOL 
 

TRUE-FALSE 
FALSE 

TRUE when the first operation is 

completed or when there is an arithmetic 

error, FALSE for the rest of the time. 
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IN ã - - - - - - - - - - - - - - - - - - - 

PERIODS - - - - - - - - - - ã - - - - - - - - - 

RESET ã - - - - - - - - - - - - - - - - - - - 

OUT - - - - - - - - - - - - - ã - - - - - - 

VALID  ã - - - - - - - - - - - - - - - - - - - 
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Ų Program demo 

ST: 

 

 

 

 

 

 

 

LD:  
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4. Motion instruction 
4.1 Single-axis status monitoring 
4.1.1 Instruction List  

Instruction Type Name FB/FC Functionality  

Axis state 

MC_Power FB Axis enable 

MC_Reset FB Axis 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 

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 

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

Ų Command Format 

Instruction Name FB/FC LD ST File 

MC_Power 
Axis enable  

instruction 
FB 

 

MC_Power( 

Axis:=, 

Enable:=, 

bRegulatorOn:=, 

bDriveStart:=, 

Status=>, 

bRegulatorRealState=

>, 

bDriveStartRealState=

>, 

Busy=>, 

Error=>, 

ErrorID=>); 

SM3_Ba

sic 

Ų Related Variables 

I /O variable 

I /O variable Name Data type Range initialization Descriptive 

Axis Axis AXIS_REF_SM3 - - Specified axis 

Input variable 

Input variable Name Data type Range 
initializati

on 
Descriptive 

Enable effective BOOL TRUE-FALSE FALSE 
TRUE to activate the processing of the 

function block. 

bRegulatorOn Enable BOOL TRUE-FALSE FALSE 
TRUE, activates the enabling state of 

the axis. 

bDriveStart Driver Enable BOOL TRUE-FALSE FALSE 
TRUE, disables the emergency stop 

processing of the axis. 
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Output variable.   

 

 

Ų Functional Description 
When Enable is set to TRUE, the function block enters the runnable state; when Enable is set to FALSE, the 

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, the axis 

state will be errorstop. 

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

motion. 

Set bDriveStart to FALSE and the axis stops sharply. 

 

Ų Program demo 

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

enabled. 

 

 

 

 

 

 

 

 

 

 

Output 

variable 
Name 

Data 

type 
Range 

initializati

on 
Descriptive 

Status Operable BOOL TRUE-FALSE FALSE TRUE if the axis is ready. 

bRegulatorReal

State 
Enable active BOOL TRUE-FALSE FALSE Valid state for axis enable. 

bDriveStartRea

lState 

Driver 

available 
BOOL TRUE-FALSE FALSE 

TRUE if the drive has not been interrupted by 

the Quick Stop mechanism. 

Busy 
Execution in 

progress 
BOOL TRUE-FALSE FALSE 

TRUE if processing of the function block is 

not completed. 

Error Error BOOL TRUE-FALSE FALSE TRUE if an exception occurs 

ErrorID Error Code 
SMC_ER

ROR 
- 0 

The value is 0 when normal, and an error code 

is output when an exception occurs. 
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Axis AXIS_REF_SM3 

Enable ã - - - - - - - - - - - - - - - - - - - 

bRegulatorOn ã - - - - - - - - - - - - - - - - - - - 

bDriveStart ã - - - - - - - - - - - - - - - - - - - 

Status ã - - - - - - - - - - - - - - - - - - - 

bRegulatorRealState ã - - - - - - - - - - - - - - - - - - - 

bDriveStartRealState ã - - - - - - - - - - - - - - - - - - - 

Busy ã - - - - - - - - - - - - - - - - - - - 

Error ã - - - - - - - - - - - - - - - - - - - 

ErrorID SMC_ERROR 
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LD:  When Enable, RegulatorOn, DriveStart is TRUE, Status changes to TRUE, indicating that axis Axis is 

enabled. 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Ų Timing Diagram:  

Setting Enable, bRegulatorOn and bDriveStart to TRUE respectively, the Busy status of the function block will 

become TRUE, and then the Status signal will also become TRUE, and the axis becomes enabled. As shown in the 

figure. 

Timing diagram of MC_Power 
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4.1.3 MC_Reset 
Reset (clear) axis error. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

MC_Reset 
Axis reset  

instruction 
FB 

 

Axis:=, 

Execute:=, 

Done=>, 

Busy=>, 

Error=>, 

ErrorID=>); 

SM3_Ba

sic 

Ų Related Variables 

I /O variable 

I /O variable Name Data type Range initialization Descriptive 

Axis Axis AXIS_REF_SM3 - - Specified axis 

Input variable 

Input variable Name Data type Range initialization Descriptive 

Execute Activate BOOL TRUE-FALSE FALSE 
Rising edge activates the 

function block. 

Output variable.   

 

 

Ų Functional Description 
After an error has been reported, the axis cannot continue to execute motion commands and can only be operated 

after the error has been cleared by calling the MC_Reset command, which is used to change the state of the axis 

from ErrorStop to StandStill, eliminating the error reporting state of the axis and turning it into an executable state. 

 

Output 

variable 
Name Data type Range 

initializati

on 
Descriptive 

Done Completion BOOL TRUE-FALSE FALSE TRUE if the reset is executed. 

Busy Executing BOOL TRUE-FALSE FALSE 
TRUE when function block execution has not 

been completed. 

Error Error BOOL TRUE-FALSE FALSE Function Block Execution Error 

ErrorID Error Code 
SMC_ERR

OR 
- 0 Error indication, see SMC_Error. 
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Axis AXIS_REF_SM3 

Execute ã - - - - - - - - - - - - - - - - - - - 

Done ã - - - - - - - - - - - - - - - - - - - 

Busy ã - - - - - - - - - - - - - - - - - - - 

Error ã - - - - - - - - - - - - - - - - - - - 

ErrorID SMC_ERROR 
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Ų Program demo 

ST: When xExecute becomes TRUE, Done becomes TRUE, indicating that the Axis Axis error has been cleared! 

 

 

 

 

 

 

 

 

 

LD:  When xExecute becomes TRUE, Done becomes TRUE, indicating that the Axis Axis error has been 

cleared! 

 

 

 

 

 

 
 

Ų Timing Diagram:  

When Error becomes TRUE and Excute is set to TRUE, the Busy state of the function block will become TRUE, 

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

Timing diagram of MC_Peset 
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4.1.4 MC_ReadStatus 
This command is used to read the detailed status of the axis. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

MC_ReadSt

atus 

Read Axis 

Status  

instruction 

FB 

 

MC_ReadStatus( 

AxisЕ=Ї 

EnableЕ=Ї 

Valid=>Ї 

Busy=>Ї 

Error=>Ї 

ErrorID=>Ї 

Disabled=>Ї 

Errorstop=>Ї 

Stopping=>Ї 

StandStill=>Ї 

DiscreteMotion=>Ї  

ContinuousMotion=>Ї 

SynchronizedMotion=>Ї 

Homing=>Ї 

ConstantVelocity=>Ї  

Accelerating=>Ї 

Decelerating=>Ї 

FBErrorOccured=>); 

SM3_B

asic 

Ų Related Variables 

I /O variable 

I /O variable Name Data type Range initialization Descriptive 

Axis Axis AXIS_REF_SM3 - - Specified axis 

Input variable 

Input variable Name Data type Range initialization Descriptive 

Execute Effective BOOL TRUE-FALSE FALSE 
TRUE to activate the use of 

function blocks. 

Output variable.   

Output 

variable 
Name Data type Range 

initializa

tion 
Descriptive 

Valid Effective BOOL TRUE-FALSE FALSE TRUE if the axis is ready. 

Busy In progress BOOL TRUE-FALSE FALSE 
TRUE when function block execution is not 

finished. 

Error Error BOOL TRUE-FALSE FALSE Function block execution error 

ErrorID Error Code 
SMC_ERR

OR 
- 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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Ų Functional Description 
It is used to read the state of the axis and refer the state to the corresponding program step. when Enable is false, all 

state outputs will be set to false; when Enable is true, the state of the axis will be read continuously. 

 

 

DiscreteMoti

on 
Point motion BOOL TRUE-FALSE FALSE TRUE if the axis state is DiscreteMotion. 

ContinuousM

otion 

Continuous 

motion 
BOOL TRUE-FALSE FALSE TRUE if the axis state is ContinuousMotion. 

Synchronized

Motion 

Synchronised 

motion 
BOOL TRUE-FALSE FALSE TRUE if the axis state is SynchronisedMotion. 

Homing 
Zero return in 

progress 
BOOL TRUE-FALSE FALSE TRUE if the axis state is Homing. 

ConstantVelo

city 

Constant 

motion 
BOOL TRUE-FALSE FALSE TRUE if the motor is moving at a constant speed. 

Accelerating Accelerating BOOL TRUE-FALSE FALSE TRUE if the motor is accelerating 

Decelerating Decelerating BOOL TRUE-FALSE FALSE TRUE if the motor is decelerating 

FBErrorOccu

red 
FB error BOOL TRUE-FALSE FALSE 

TRUE if a function block error has been detected 

and not yet cleared by SMC_ClearFBError 

 

Boo

lea

n 

Bit string  Integer 
Real 

number 

Moment, Duration, 

Date, String 

B
O

O
L
 

B
Y

T
E

 

W
O

R
D

 

D
W

O
R

D
 

L
W

O
R

D
 

U
S

IN
T
 

U
IN

T
 

U
D

IN
T

 

U
L

IN
T

 

S
IN

T
 

IN
T

 

D
IN

T
 

L
IN

T
 

R
E

A
L
 

L
R

E
A

L
 

T
IM

E
 

D
A

T
E

 

T
O

D
 

D
T

 

S
T

R
IN

G
 

Axis AXIS_REF_SM3 

Enable ã - - - - - - - - - - - - - - - - - - - 

Valid ã - - - - - - - - - - - - - - - - - - - 

Busy ã - - - - - - - - - - - - - - - - - - - 

Error ã - - - - - - - - - - - - - - - - - - - 

ErrorID SMC_ERROR 

Disabled ã - - - - - - - - - - - - - - - - - - - 

Errorstop ã - - - - - - - - - - - - - - - - - - - 

Stopping ã - - - - - - - - - - - - - - - - - - - 

StandStill ã - - - - - - - - - - - - - - - - - - - 

DiscreteMotion ã - - - - - - - - - - - - - - - - - - - 

ContinuousMotion ã - - - - - - - - - - - - - - - - - - - 

SynchronizedMotion ã - - - - - - - - - - - - - - - - - - - 

Homing ã - - - - - - - - - - - - - - - - - - - 

ConstantVelocity ã - - - - - - - - - - - - - - - - - - - 

Accelerating ã - - - - - - - - - - - - - - - - - - - 

Decelerating ã - - - - - - - - - - - - - - - - - - - 

FBErrorOccured ã - - - - - - - - - - - - - - - - - - - 
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Ų Program demo 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LD:  When Enable is TRUE, the current state of the axis is continuously read. 
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4.1.5 MC_ReadAxisError  
Errors in reading axes. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

MC_ReadA

xisError 

Read Axis 

Error  

instruction 

FB 

 

MC_ReadAxisError( 

AxisЕ=Ї  

EnableЕ=Ї  

Valid=>Ї  

Busy=>Ї  

Error=>Ї  

ErrorID=>Ї  

AxisError=>Ї  

AxisErrorID=>Ї  

SWEndSwitchActive=>); 

SM3_B

asic 

Ų Related Variables 

I /O variable 

I /O variable Name Data type Range initialization Descriptive 

Axis Axis AXIS_REF_SM3 - - Specified axis 

Input variable 

Input variable Name Data type Range initialization Descriptive 

Execute Effective BOOL TRUE-FALSE FALSE 
TRUE to activate the use of 

function blocks. 

Output variable.   

 

Output 

variable 
Name Data type Range initialization Descriptive 

Valid Effective BOOL TRUE-FALSE FALSE TRUE if the axis is ready. 

Busy In progress BOOL TRUE-FALSE FALSE 
TRUE when function block execution 

is not finished. 

Error Error BOOL TRUE-FALSE FALSE Function block execution error 

ErrorID Error code SMC_ERROR - 0 Error indication, see SMC_Error. 

AxisError Axis error BOOL TRUE-FALSE FALSE Axis error flag 

AxisErrorID 
Axis error 

value 
DWORD INT 0 Axis error value 

SWEndSwitc

hActive 
Soft limit BOOL TRUE-FALSE FALSE TRUE if the soft limit is exceeded. 
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Axis AXIS_REF_SM3 

Enable ã - - - - - - - - - - - - - - - - - - - 

Valid ã - - - - - - - - - - - - - - - - - - - 

Busy ã - - - - - - - - - - - - - - - - - - - 
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Ų Functional Description 
Used to read the error of the axis and refer the error status to the corresponding program step. enable is false, all 

outputs will be set to false; enable is true, the error of the axis will be read continuously. 

 

Ų Program demo 

ST: Continuous Read Axis Axis Error when Enable is TRUE. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LD:  Continuous Read Axis Axis Error when Enable is TRUE. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Error ã - - - - - - - - - - - - - - - - - - - 

ErrorID SMC_ERROR 

AxisError ã - - - - - - - - - - - - - - - - - - - 

AxisErrorID ã - - - - - - - - - - - - - - - - - - - 

SWEndSwitchActive ã - - - - - - - - - - - - - - - - - - - 
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4.1.6 MC_ReadParameter 
Retrieve the value of the specified parameter. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

MC_ReadPara

meter 

Read 

parameters  

instruction 

FB 

 

MC_ReadParameter( 

AxisЕ=Ї 

EnableЕ=Ї 

 ParameterNumberЕ=,  

Valid=>Ї 

Busy=>Ї 

Error=>Ї 

ErrorID=>Ї 

Value=> ); 

SM3_B

asic 

Ų Related Variables 

I /O variable 

I /O variable Name Data type Range initialization Descriptive 

Axis Axis AXIS_REF_SM3 - - Specified axis 

Input variable 

Input variable Name Data type Range initialization Descriptive 

Enable Start BOOL TRUE-FALSE FALSE 
TRUE to activate the use of 

function blocks. 

ParameterNumber 

Axis 

parameter 

number 

DINT ALL  0 

Index and sub-index and serial 

number of the access axis 

parameter 

Output variable.   

 

Output 

variable 
Name Data type Range initialization Descriptive 

Valid   Getting Flags BOOL TRUE-FALSE FALSE TRUE if the parameter has been read. 

Busy 
Execution in 

progress 
BOOL TRUE-FALSE FALSE 

TRUE when function block execution 

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 
Parameter 

value 
LREAL ALL  0 

Read the value of the parameter 
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Axis AXIS_REF_SM3 

Enable ã - - - - - - - - - - - - - - - - - - - 

ParameterNumber - - - - - - - - - - - ã - - - - - - - - 

Valid ã - - - - - - - - - - - - - - - - - - - 

Busy ã - - - - - - - - - - - - - - - - - - - 
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Ų Functional Description 
In the AXIS_REF_SM3 section of the SM3_Basic library, find the parameter usage represented by the parameter 

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 continuously read. 

 

Ų Program demo 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Error ã - - - - - - - - - - - - - - - - - - - 

ErrorID SMC_ERROR 

Value - - - - - - - - - - - - - - ã - - - - - 
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4.1.7 MC_ReadBoolParameter 
Reads the value of the specified BOOL variable. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

MC_ReadBoo

lParameter 

Read 

Boolean 

parameter 

instructio

n 

FB 

 

MC_ReadBoolParameter( 

AxisЕ=, 

EnableЕ=, 

ParameterNumberЕ=, 

Valid=>, 

Busy=>, 

Error=>, 

ErrorID=>, 

Value=> );ErrorID=>, 

Value=> ); 

SM3_B

asic 

Ų Related Variables 

I /O variable 

I /O variable Name Data type Range initialization Descriptive 

Axis Axis AXIS_REF_SM3 - - Specified axis 

Input variable 

Input variable Name Data type Range initialization Descriptive 

Enable Start BOOL TRUE-FALSE FALSE 
TRUE to activate the use of 

function blocks. 

ParameterNumber 

Axis 

parameter 

number 

DINT INT 0 

Index and sub-index and serial 

number of the access axis 

parameter 

Output variable.   

 

Output 

variable 
Name Data type Range initialization Descriptive 

Valid   Getting Flags BOOL TRUE-FALSE FALSE TRUE if the parameter has been read. 

Busy 
Execution in 

progress 
BOOL TRUE-FALSE FALSE 

TRUE when function block execution 

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 
Parameter 

value 
LREAL TRUE-FALSE FALSE Read the value of the parameter 
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Axis AXIS_REF_SM3 

Enable ã - - - - - - - - - - - - - - - - - - - 

ParameterNumber - - - - - - - - - - - ã - - - - - - - - 

Valid ã - - - - - - - - - - - - - - - - - - - 

Busy ã - - - - - - - - - - - - - - - - - - - 
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Ų Functional Description 
In the AXIS_REF_SM3 section of the SM3_Basic library, find the parameter usage represented by the parameter 

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 continuously. 

 

Ų Program demo 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Error ã - - - - - - - - - - - - - - - - - - - 

ErrorID SMC_ERROR 

Value ã - - - - - - - - - - - - - - - - - - - 
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4.1.8 MC_WriteParameter  
Reads the value of the specified BOOL variable. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

MC_WritePar

ameter 

Write 

parameter

s 

instructio

n 

FB 

 

MC_WriteParameter( 

AxisЕ=, 

ExecuteЕ=, 

ParameterNumberЕ=,  

ValueЕ=,  

Done=>,  

Busy=>,  

Error=>,  

ErrorID=> ); 

SM3_B

asic 

Ų Related Variables 

I /O variable 

I /O variable Name Data type Range initialization Descriptive 

Axis Axis AXIS_REF_SM3 - - Specified axis 

Input variable 

Input variable Name Data type Range initialization Descriptive 

Enable Start BOOL TRUE-FALSE FALSE 
TRUE to activate the use of 

function blocks. 

ParameterNumber 

Axis 

parameter 

number 

DINT INT 0 

Index and sub-index and serial 

number of the access axis 

parameter 

Value 
Parameter 

value 
LREAL ALL  0 Value to be written 

Output variable.   

 

Output 

variable 
Name Data type Range initialization Descriptive 

Valid   Getting Flags BOOL TRUE-FALSE FALSE TRUE if the parameter has been read. 

Busy 
Execution in 

progress 
BOOL TRUE-FALSE FALSE 

TRUE when function block execution 

has not finished. 

Error Error BOOL TRUE-FALSE FALSE Function Block Execution Error 

ErrorID Error Code SMC_ERROR - 0 Error indication, see SMC_Error. 
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Axis AXIS_REF_SM3 

Enable ã - - - - - - - - - - - - - - - - - - - 

Value - - - - - - - - - - - - - - ã - - - - - 

ParameterNumber - - - - - - - - - - - ã - - - - - - - - 

Valid ã - - - - - - - - - - - - - - - - - - - 

Busy ã - - - - - - - - - - - - - - - - - - - 



 

                      144  

Medium-Sized PLC Instruction Guide 

 

Ų Functional Description 
In the AXIS_REF_SM3 section of the SM3_Basic library, find the parameter usage represented by the parameter 

number specific to the ParameterNumber parameter. 

Enable is true to write the specified axis parameters. 

 

Ų Program demo 

ST: When xExecute becomes TRUE, write the specified axis parameters. 

 

 

 

 

 

 

 

 

 

 

 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Error ã - - - - - - - - - - - - - - - - - - - 

ErrorID SMC_ERROR 
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4.1.9 MC_WriteBoolParameter 
Write parameter values of type BOOL. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

MC_WriteBoo

lParameter 

Write 

Boolean 

parameter

s 

instructio

n 

FB 

 

MC_WriteBoolParameter(Ax

isЕ=, 

ExecuteЕ=, 

ParameterNumber: =, 

ValueЕ=, 

Done=>, 

Busy=>, 

Error=>, 

ErrorID=> ); 

SM3_B

asic 

Ų Related Variables 

I /O variable 

I /O variable Name Data type Range initialization Descriptive 

Axis Axis AXIS_REF_SM3 - - Specified axis 

Input variable 

Input variable Name Data type Range initialization Descriptive 

Enable Start BOOL TRUE-FALSE FALSE 
TRUE to activate the use of 

function blocks. 

ParameterNumber 

Axis 

parameter 

number 

DINT INT 0 

Index and sub-index and serial 

number of the access axis 

parameter 

Value 
Parameter 

value 
LREAL ALL  0 Value to be written 

Output variable.   

 

Output 

variable 
Name Data type Range initialization Descriptive 

Valid   Getting Flags BOOL TRUE-FALSE FALSE TRUE if the parameter has been read. 

Busy 
Execution in 

progress 
BOOL TRUE-FALSE FALSE 

TRUE when function block execution 

has not finished. 

Error Error BOOL TRUE-FALSE FALSE Function Block Execution Error 

ErrorID Error Code SMC_ERROR - 0 Error indication, see SMC_Error. 
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Axis AXIS_REF_SM3 

Enable ã - - - - - - - - - - - - - - - - - - - 

Value - - - - - - - - - - - - - - ã - - - - - 

ParameterNumber - - - - - - - - - - - ã - - - - - - - - 

Valid ã - - - - - - - - - - - - - - - - - - - 

Busy ã - - - - - - - - - - - - - - - - - - - 
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Ų Functional Description 
In the AXIS_REF_SM3 section of the SM3_Basic library, find the parameter usage represented by the parameter 

number specific to the ParameterNumber parameter. 

Enable is true to write the specified axis parameters. 

 

Ų Program demo 

ST: When xExecute becomes TRUE, write the specified axis parameters. 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Error ã - - - - - - - - - - - - - - - - - - - 

ErrorID SMC_ERROR 
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4.1.10 MC_ReadActualPosition 
Write parameter values of type BOOL. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

MC_ReadAct

ualPosition 

Read 

actual 

position 

instructio

n 

FB 

 

MC_ReadActualPosition( 

AxisЕ=, 

Enable: =, 

Valid=>, 

Busy=>, 

Error=>, 

ErrorID=>, 

Position=>); 

SM3_B

asic 

Ų Related Variables 

I /O variable 

I /O variable Name Data type Range initialization Descriptive 

Axis Axis AXIS_REF_SM3 - - Specified axis 

Input variable 

Input variable Name Data type Range initialization Descriptive 

Enable Start BOOL TRUE-FALSE FALSE 
TRUE to activate the use of 

function blocks. 

Output variable.   

 

 

 

Ų Functional Description 
Reads the actual position of the axis in the drive, i.e. fActPosition. 

Output 

variable 
Name Data type Range initialization Descriptive 

Valid   Getting Flags BOOL TRUE-FALSE FALSE TRUE if the parameter has been read. 

Busy 
Execution in 

progress 
BOOL TRUE-FALSE FALSE 

TRUE when function block execution 

has not finished. 

Error Error BOOL TRUE-FALSE FALSE Function Block Execution Error 

ErrorID Error Code SMC_ERROR - 0 Error indication, see SMC_Error. 

Position Position LREAL All  0 
New absolute position (expressed in 

units of axes [u]) 
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Axis AXIS_REF_SM3 

Enable ã - - - - - - - - - - - - - - - - - - - 

Valid ã - - - - - - - - - - - - - - - - - - - 

Busy ã - - - - - - - - - - - - - - - - - - - 

Error ã - - - - - - - - - - - - - - - - - - - 

ErrorID SMC_ERROR 

Position - - - - - - - - - - - - - - ã - - - - - 
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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 continuously 

read. 

 

Ų Program demo 

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

 

 

 

 

 

 

 

 

 

 

 

 

LD:  When Enable is TRUE, the actual position of the axis is continuously read. 
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4.1.11 MC_ReadActualVelocity 
Read the actual speed value of the axis. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

MC_ReadAct

ualVelocity 

Read 

actual 

speed 

instructio

n 

FB 

 

MC_ReadActualVelocity( 

AxisЕ=, 

Enable: =, 

Valid=>, 

Busy=>, 

Error=>, 

ErrorID=>, 

Velocity=>); 

SM3_B

asic 

Ų Related Variables 

I /O variable 

I /O variable Name Data type Range initialization Descriptive 

Axis Axis AXIS_REF_SM3 - - Specified axis 

Input variable 

Input variable Name Data type Range initialization Descriptive 

Enable Start BOOL TRUE-FALSE FALSE 
TRUE to activate the use of 

function blocks. 

Output variable.   

 

 

 

Ų Functional Description 
Reads the actual velocity of the axes in the drive, i.e. fActVelocity. 

Output 

variable 
Name Data type Range 

initializati

on 
Descriptive 

Valid   Getting Flags BOOL TRUE-FALSE FALSE TRUE if the parameter has been read. 

Busy 
Execution in 

progress 
BOOL TRUE-FALSE FALSE 

TRUE when function block execution has 

not finished. 

Error Error BOOL TRUE-FALSE FALSE Function Block Execution Error 

ErrorID Error Code SMC_ERROR - 0 Error indication, see SMC_Error. 

Velocity Speed LREAL ALL  0 
The value of the actual speed (expressed in 

[counting units / second]). 
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Real 

number 

Moment, Duration, 

Date, String 
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Axis AXIS_REF_SM3 

Enable ã - - - - - - - - - - - - - - - - - - - 

Valid ã - - - - - - - - - - - - - - - - - - - 

Busy ã - - - - - - - - - - - - - - - - - - - 

Error ã - - - - - - - - - - - - - - - - - - - 

ErrorID SMC_ERROR 

Velocity - - - - - - - - - - - - - - ã - - - - - 
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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 continuously 

read. 

 

Ų Program demo 

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

 

 

 

 

 

 

 

 

 

 

LD:  When Enable is TRUE, the current speed of the axis is continuously read. 
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4.1.12 MC_ReadActualTorque 
Read the actual torque value of the shaft. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

MC_ReadAct

ualTorque 

Read 

actual 

torque 

instructio

n 

FB 

 

MC_ReadActualTorque( 

AxisЕ=, 

Enable: =, 

Valid=>, 

Busy=>, 

Error=>, 

ErrorID=>, 

Torque=>); 

SM3_B

asic 

Ų Related Variables 

I /O variable 

I /O variable Name Data type Range initialization Descriptive 

Axis Axis AXIS_REF_SM3 - - Specified axis 

Input variable 

Input variable Name Data type Range initialization Descriptive 

Enable Start BOOL TRUE-FALSE FALSE 
TRUE to activate the use of 

function blocks. 

Output variable.   

 

 

 

Ų Functional Description 
Read the actual torque of the centre shaft of the drive. 

Output 

variable 
Name Data type Range 

initializati

on 
Descriptive 

Valid   Getting Flags BOOL TRUE-FALSE FALSE TRUE if the parameter has been read. 

Busy 
Execution in 

progress 
BOOL TRUE-FALSE FALSE 

TRUE when function block execution has 

not finished. 

Error Error BOOL TRUE-FALSE FALSE Function Block Execution Error 

ErrorID Error Code SMC_ERROR - 0 Error indication, see SMC_Error. 

Torque Torques LREAL ALL  0 
Value of actual torque or moment 

(expressed in counting units) 
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Date, String 

B
O

O
L
 

B
Y

T
E

 

W
O

R
D

 

D
W

O
R

D
 

L
W

O
R

D
 

U
S

IN
T
 

U
IN

T
 

U
D

IN
T

 

U
L

IN
T

 

S
IN

T
 

IN
T

 

D
IN

T
 

L
IN

T
 

R
E

A
L
 

L
R

E
A

L
 

T
IM

E
 

D
A

T
E

 

T
O

D
 

D
T

 

S
T

R
IN

G
 

Axis AXIS_REF_SM3 

Enable ã - - - - - - - - - - - - - - - - - - - 

Valid ã - - - - - - - - - - - - - - - - - - - 

Busy ã - - - - - - - - - - - - - - - - - - - 

Error ã - - - - - - - - - - - - - - - - - - - 

ErrorID SMC_ERROR 

Torque - - - - - - - - - - - - - - ã - - - - - 
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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. 

 

Ų Program demo 

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

 

 

 

 

 
 

 

 

 

 

 

 

 

LD:  When Enable is TRUE, the current torque of the axis is continuously read. 
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4.1.13 MC_SetPosition 
Sets the current position of the axis (does not cause the axis to move). 

Ų Command Format 

Instruction Name FB/FC LD ST File 

MC_SetPositi

on 

Set 

position  

instructio

n 

FB 

 

MC_SetPosition( 

Axis: =, 

Execute: =, 

Position, 

ModeЕ=, 

Done=>, 

Busy=>, 

Error=>, 

ErrorID=>); 

SM3_B

asic 

Ų Related Variables 

I /O variable 

I /O variable Name Data type Range initialization Descriptive 

Axis Axis AXIS_REF_SM3 - - Specified axis 

Input variable 

Input variable Name Data type Range initialization Descriptive 

Enable Start BOOL TRUE-FALSE FALSE 
TRUE to activate the use of 

function blocks. 

Position Position LREAL ALL  0 
Position unit [u] (indicates 

"distance" if Mode = RELATIVE) 

Mode mode BOOL TRUE-FALSE FALSE 
TRUE = relative, FALSE = 

absolute 

Output variable.   

 

Output 

variable 
Name Data type Range 

initializati

on 
Descriptive 

Done Done BOOL TRUE-FALSE FALSE 
Function block execution completion is 

TRUE. 

Busy 
Execution in 

progress 
BOOL TRUE-FALSE FALSE 

TRUE when function block execution has 

not finished. 

Error Error BOOL TRUE-FALSE FALSE Function Block Execution Error 

ErrorID Error Code SMC_ERROR - 0 Error indication, see SMC_Error. 
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Axis AXIS_REF_SM3 

Execute ã - - - - - - - - - - - - - - - - - - - 

Position - - - - - - - - - - - - - - ã - - - - - 

Mode ã - - - - - - - - - - - - - - - - - - - 

Done ã - - - - - - - - - - - - - - - - - - - 

Busy ã - - - - - - - - - - - - - - - - - - - 

Error ã - - - - - - - - - - - - - - - - - - - 

ErrorID SMC_ERROR 
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Ų Functional Description 
The rising edge of Execute will trigger the execution of this instruction. After the instruction is executed, it will set 

the Position parameter to the current position of the axis according to the Mode setting mode, but it will not cause 

the axis to move. 

 

Ų Program demo 

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

 

 

 

 
 

 

 

 

 

 

 

 

 

LD:  When xExecute becomes TRUE, set the Position parameter to the current position of the axis. 
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4.1.14 SMC_ReadSetPosition 
Sets the current position of the axis (does not cause the axis to move). 

Ų Command Format 

Instruction Name FB/FC LD ST File 

SMC_ReadSet

Position 

Read set 

position  

instructio

n 

FB 

 

SMC_ReadSetPosition( 

Axis: =, 

Enable: =, 

Valid=>, 

Busy=>, 

Error=>, 

ErrorID=>, 

Position=>); 

SM3_B

asic 

Ų Related Variables 

I /O variable 

I /O variable Name Data type Range initialization Descriptive 

Axis Axis AXIS_REF_SM3 - - Specified axis 

Input variable 

Input variable Name Data type Range initialization Descriptive 

Enable Start BOOL TRUE-FALSE FALSE 
TRUE to activate the use of 

function blocks. 

Output variable.   

 

 

Ų 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 read. 

 

Output 

variable 
Name Data type Range 

initializati

on 
Descriptive 

Valid Getting Flags BOOL TRUE-FALSE FALSE TRUE if the parameter has been read. 

Busy 
Execution in 

progress 
BOOL TRUE-FALSE FALSE 

TRUE when function block execution has 

not finished. 

Error Error BOOL TRUE-FALSE FALSE Function Block Execution Error 

ErrorID Error Code SMC_ERROR - 0 Error indication, see SMC_Error. 

Position Position LREAL All  0 Set position value 
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Axis AXIS_REF_SM3 

Enable ã - - - - - - - - - - - - - - - - - - - 

Valid ã - - - - - - - - - - - - - - - - - - - 

Busy ã - - - - - - - - - - - - - - - - - - - 

Error ã - - - - - - - - - - - - - - - - - - - 

ErrorID SMC_ERROR 

Position - - - - - - - - - - - - - - ã - - - - - 
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Ų Program demo 

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

 

 

 

 
 

 

 

 

 

 

 

LD:  When Enable is TRUE, the set position of the axis is continuously read. 
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4.1.15 SMC_ReadFBError 
Sets the current position of the axis (does not cause the axis to move). 

Ų Command Format 

Instruction Name FB/FC LD ST File 

SMC_ReadFB

Error 

Read 

historical 

error 

messages  

instruction 

FB 

 

SMC_ReadFBError( 

Axis: =, 

bEnable: = 

bValid=>, 

bBusy=>, 

bFBError=>, 

nFBErrorID=>, 

pbyErrorInstance=>, 

strErrorInstance=>, 

tTimeStamp=> ); 

SM3_B

asic 

Ų Related Variables 

I /O variable 

I /O variable Name Data type Range initialization Descriptive 

Axis Axis AXIS_REF_SM3 - - Specified axis 

Input variable 

Input variable Name Data type Range initialization Descriptive 

bEnable Efficiently BOOL TRUE-FALSE FALSE 
TRUE to activate the use of 

function blocks. 

Output variable.   

 

Output 

variable 
Name Data type Range 

initializati

on 
Descriptive 

bValid Getting Flags BOOL TRUE-FALSE FALSE TRUE if the parameter has been read. 

bBusy 
Execution in 

progress 
BOOL TRUE-FALSE FALSE 

TRUE when function block execution has 

not finished. 

bFBError Error BOOL TRUE-FALSE FALSE Function Block Execution Error 

nFBErrorID Error Code SMC_ERROR - 0 Error indication, see SMC_Error. 

pbyErrorInsta

nce 

Error pointer POINTER TO 

BYTE 
- - 

Pointer to the FB that reported the error 

strErrorInstan

ce 

 
STRING - - 

Pointer to error function block (program, 

subroutine, function block) 

tTimeStamp Timestamp TIME - 0 Timestamp when the error occurred 
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Axis AXIS_REF_SM3 

bEnable ã - - - - - - - - - - - - - - - - - - - 

bValid ã - - - - - - - - - - - - - - - - - - - 

bBusy ã - - - - - - - - - - - - - - - - - - - 

bFBError ã - - - - - - - - - - - - - - - - - - - 

nFBErrorID SMC_ERROR 
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Ų Functional Description 
If Enable is TRUE, Valid, Busy outputs TURE if there is no error; bFBError outputs true if there is a function 

block alarm. 

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

 

Ų Program demo 

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

 

 

 

 
 

 

 

 

 

 

 

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

 

 

 

 

 

 

 

 

 

 

 

 

 

  

pbyErrorInstance POINTER TO BYTE 

strErrorInstance - - - - - - - - - - - - - - - - - - - ã 

tTimeStamp - - - - - - - - - - - - - - - ã - - - - 
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4.1.16 SMC_ClearFBError  
Clearing Historical Error Messages for Function Blocks. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

SMC_ClearFB

Error 

Clear 

Historical 

Error 

Messages  

instruction 

FC 

 

SMC_ClearFBError( 

pDrive: = ); 

SM3_B

asic 

Ų Related Variables 

Input variable 

Input variable Name Data type Range initialization Descriptive 

pDrive Axis pointer POINTER TO AXIS_REF_SM3 - - Specified axis 

Output variable 

Output variable Name Data type Range initialization Descriptive 

SMC_ClearFBError 
return 

value 
BOOL TRUE-FALSE FALSE 

FALSE if the function ends 

normally. 

 

 

Ų Functional Description 
This function block needs to be called to clear the historical error status of the axis when an error occurs and the 

reset function block is called to reset the axis. 

The rising edge of Execute will trigger the execution of this instruction. 

 

Ų Program demo 

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

 

 

 
 

 

 

LD:  Clears the Axis Axis historical error state when xClearFBError becomes TRUE. 
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pDrive POINTER TO AXIS_REF_SM3 

SMC_ClearFBError ã - - - - - - - - - - - - - - - - - - - 
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4.2 Single-axis motion control 
4.2.1 Instruction List  

Instruction Type Name FB/FC Functionality  

Axis motion control 

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 

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 

4.2.2 MC_Home 
The homing action of the EtherCAT bus motor, the specific homing process is determined by the homing mode of 

the bus motor design. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

MC_Home 
Homing  

instruction 
FC 

 

MC_Home(Axis:=, 

Execute:=, 

Position:=, 

Done=>, 

Busy=>, 

CommandAborted=>, 

Error=>, 

ErrorID=>); 

SM3_B

asic 

Ų Related Variables 

I/O variable 

I /O variable Name Data type Range initialization Descriptive 

Axis Axis AXIS_REF_SM3 - - Specified axis 

Input variable 

Input variable Name Data type Range initialization Descriptive 

Execute start BOOL TRUE-FALSE FALSE Rising edge trigger 

Position Position LREAL ALL  0 Drive homing bias 16#607C 

Output variable 

Output variable Name Data type Range initialization Descriptive 

Done Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done. 

Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress 

Command Aborted 
Command 

Interrupt 
BOOL TRUE-FALSE FALSE 

TRUE: Terminated by other 

commands 

Error Error BOOL TRUE-FALSE FALSE 
TRUE: An error occurred 

within the function block 

ErrorID Error Code 
SMC_ERRO

R 
- 0 

Error indication, see 

SMC_Error. 
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Ų Functional Description 
The homing motion instruction for the bus drive needs to be called when the motion axis being controlled is a bus 

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 terminal only 

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

terminal. 

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

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 mode, 

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

configured for bus driver homing. 

Standard bus drive homing requires setting the data for indexes and sub-indexes. This is shown in the table below. 

 

parametric indexing subindex descriptions 

Homing 

method 
0x6098  

Drive homing methods vary by manufacturer, so you need to select 

the appropriate homing method according to the specific drive 

manufacturer's manual. 

Homing 

velocity(fast) 
0x6099 0x01 

The speed of the homing process from the start of homing to the 

home position, with a higher value to reduce the homing time. 

Homing 

velocity(slow) 
0x6099 0x02 

The speed of the process from finding the origin to the completion of 

homing, with a lower value to improve accuracy 

Homing 

acceleration 
0x609A  Acceleration and deceleration changes during home positioning 

 

Three ways to set the regression mode: 
1) The controller writes the return-to-zero parameter to the drive via the SDO service; 

2) Setting back to zero by configuring the PDO parameters and mapping the relevant back-to-zero parameters; 

3) Write back to zero parameters to the drive by configuring the startup parameters. 
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Axis AXIS_REF_SM3 

Execute ã - - - - - - - - - - - - - - - - - - - 

Position - - - - - - - - - - - - - - ã - - - - - 

Done ã - - - - - - - - - - - - - - - - - - - 

Busy ã - - - - - - - - - - - - - - - - - - - 

Command Aboned ã - - - - - - - - - - - - - - - - - - - 

Error ã - - - - - - - - - - - - - - - - - - - 

ErrorID SMC_ERROR 
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Ų Program demo 

ST: When xExecute becomes TRUE, execute the homing instruction. 

 

 

 

 

 

 

 

 

 

 

 
 

 

LD:  When xExecute becomes TRUE, execute the homing instruction. 
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4.2.3 MC_MoveAbsolute 
Moves the control axis to the specified absolute position according to the set parameters. 

Ų Command Format 

Instruction Name FB/FC LD ST File 

MC_MoveAbs

olute 

Absolute 

motion  

instruction 

FC 

 

MC_MoveAbsolute( 

Axis:=, 

Execute:=, 

Position:=, 

Velocity:=, 

Acceleration:=, 

Deceleration:=, 

Jerk:=, 

Direction:=, 

BufferMode:=, 

Done=>, 

Busy=>, 

Active=>, 

CommandAborted=>, 

Error=>, 

ErrorID=>); 

SM3_Basic 

Ų Related Variables 

I/O variable 

I /O variable Name Data type Range initialization Descriptive 

Axis Axis AXIS_REF_SM3 - - Specified axis 

Input variable 

Input variable Name Data type Range 
initializa

tion 
Descriptive 

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. 
0 

Maximum velocity in techincal units per 

second [u/s]. 

Is not necessarily reached. 

Acceleration 
Target 

acceleration 
LREAL 

Is always 

positive. 
0 

Acceleration in [u/s²]. 

Increasing motor energy 

Deceleration 
Target 

Deceleration 
LREAL 

Is always 

positive. 
0 

Deceleration in [u/s²]. 

Decreasing motor energy 

Jaek Target jaek LREAL 
Is always 

positive. 
0 Maximum magnitude of jerk in [u/s³] 

Direction Direction 
MC_DIRECTI

ON 
-1, 1 Positive 

1, Positive; 

-1, Negative 

BufferMode Cache Mode 
MC_BUFFER_

MODE 
0-5 0 

Specifies the action to be taken when a 

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 next 

speed; 

5: mcBlendingHigh, merge at high speed 
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Output variable 

Output variable Name Data type Range initialization Descriptive 

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 
Command 

Interrupt 
BOOL TRUE-FALSE FALSE 

TRUE: Terminated by other 

commands 

Error Error BOOL TRUE-FALSE FALSE 
TRUE: An error occurred 

within the function block 

ErrorID Error Code 
SMC_ERRO

R 
- 0 

Error indication, see 

SMC_Error. 

 

 

Ų 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 "speed-time" curve when the instruction is executed is shown 

below. 
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Axis AXIS_REF_SM3 

Execute ã - - - - - - - - - - - - - - - - - - - 

Position - - - - - - - - - - - - - - ã - - - - - 

Velocity - - - - - - - - - - - - - - ã - - - - - 

Acceleration - - - - - - - - - - - - - - ã - - - - - 

Deceleration - - - - - - - - - - - - - - ã - - - - - 

Jerk - - - - - - - - - - - - - - ã - - - - - 

Direction MC_DIRECTION 

BufferMode MC_BUFFER_MODE 

Done ã - - - - - - - - - - - - - - - - - - - 

Busy ã - - - - - - - - - - - - - - - - - - - 

Active ã - - - - - - - - - - - - - - - - - - - 

Command Aboned ã - - - - - - - - - - - - - - - - - - - 

Error ã - - - - - - - - - - - - - - - - - - - 

ErrorID SMC_ERROR 
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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 reach the target speed directly without 

acceleration/deceleration. 

 

MC_MoveAbsolute Demo 
The following is a routine that connects two instances of the MC_MoveAbsolute function block, "First" and 

"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 10000. 

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 "Second" 

function block will move directly to position 10000, although it does not reach position 6000. 
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Ų Program demo 

ST: When xExecute becomes TRUE, execute the homing instruction. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

LD:  When xExecute becomes TRUE, execute the homing instruction. 
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4.2.4 MC_MoveRelative 
Move the control axis a relative distance according to the set parameters. 

 

Ų Command Format 

Instruction Name FB/FC LD ST File 

MC_MoveRel

ative 

Relative 

motion  

instruction 

FC 

 

MC_MoveRelative( 

Axis:=, 

Execute:=, 

Distance:=, 

Velocity:=, 

Acceleration:=, 

Deceleration:=, 

Jerk:=, 

BufferMode:=, 

Done=>, 

Busy=>, 

Active=>, 

CommandAborted=>, 

Error=>, 

ErrorID=>); 

SM3_Basic 

Ų Related Variables 

I/O variable 

I /O variable Name Data type Range initialization Descriptive 

Axis Axis AXIS_REF_SM3 - - Specified axis 

Input variable 

Input variable Name Data type Range 
initializa

tion 
Descriptive 

Execute Start BOOL TRUE-FALSE FALSE Rising edge trigger 

Distance Distance LREAL ALL  0 

Relative distance between the target 

position and the current position [u] 

(negative or positive) 

Velocity Target velocity LREAL 
Is always 

positive. 
0 

Maximum velocity in techincal units per 

second [u/s]. 

Is not necessarily reached. 

Acceleration 
Target 

acceleration 
LREAL 

Is always 

positive. 
0 

Acceleration in [u/s²]. 

Increasing motor energy 

Deceleration 
Target 

Deceleration 
LREAL 

Is always 

positive. 
0 

Deceleration in [u/s²]. 

Decreasing motor energy 

Jaek Target jaek LREAL 
Is always 

positive. 
0 Maximum magnitude of jerk in [u/s³] 

BufferMode Cache Mode 
MC_BUFFER_

MODE 
0-5 0 

Specifies the action to be taken when a 

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 next 

speed; 

5: mcBlendingHigh, merge at high speed 

 

 

 




































































































































































































































































































































































































































































































































