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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
B‘t’;’;an Boolean BOOL 8 FALSE(0) or TRUE(1)
Byte BYTE 8 0~255
Word WORD 16 0~65535
double word DWORD 32 0~4294967295
Long word LWORD 64 0~(2764-1)
Signed short SINT 8 -128~127
Integer
Uns1'gned short USINT 3 0255
integer
Integers integers INT 16 -32768~32767
unsigned integer UINT 16 0~65535
double integer DINT 32 -2147483648~2147483647
Unsigned double UDINT 32 0~4294967295
integer
long integer LINT 64 -2°63~(263-1)
unsigned long ULINT 64 0~(2764-1)
integer
single precision REAL 32 1.175494351e-38~3.402823466e+38
Float type
2.2250738585072014¢-308~
1 isi LREAL 4
double precision ¢ 1.7976931348623158¢+308
String string STRING 8*N
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2. List of Instructions

I"StT";lf:“’“ Name FB/FC Functionality
GT FC Greater than >
LT FC Less than <
) GE FC Greater than or equal >
Comparisons
LE FC Less than or equal <
EQ FC Equal to =
NE FC Not equal #
SEL FC Choose two instruction
MUX FC Choose any one of instruction
Option MAX FC Maximum values instruction
MIN FC Minimum value instruction
LIMIT FC Limit value instruction
CTD FB Subtraction counter
Counter CTU FB Additive counter
CTUD FB Reversible counter
TP FB Timers
. TON FB Power-on delay timer
Timer -
TOF FB Power-off delay timer
RTC FB Clock
AND FC And &&
OR FC Or ||
NOT FC Not !
Bits and Logical XOR FC Different or
Words SR FB Priority setting
RS FB Priority reset
R TRIG FC Rising edge
F _TRIG FC Falling edge
SHR FC Bit-Right Shift
Data shift SHL FC Blt—L.eft-Shlft .
ROR FC Cyclic right shift
ROL FC Cyclic Left shift
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
Data type SINT TO <TYPE> FC short integer type conversion
conversion DINT TO <TYPE> FC long integer type conversion
UDINT TO <TYPE> FC Unsigned long integer type conversion
REAL TO_<TYPE> FC Real type conversion
STRING_TO_<TYPE> FC character type conversion
TIME TO <TYPE> FC Clock type conversion
TOD _TO_<TYPE> FC Time type conversion

9




% Leadshine

Medium-Sized PLC Instruction Guide

I“StT";If:‘O“ Name FB/FC Functionality
DATE TO _<TYPE> FC Date type conversion
DT _TO_<TYPE> FC Date Time type conversion
MOVE FC Set value
HEXinASCII_TO BYTE FC ASCII Convert Digital
BYTE_TO_HEXinASCII FC Convert Digital ASCII
Data processing WORD AS STRING FC Convert Digital string
BYTE TO HEXSTRING FC Byte Type to hexadecimal string
WORD_TO HEXSTRING FC Word Type to hexadecimal string
DWORD_TO HEXSTRING FC Double word Type to hexadecimal string
ADD FC Addition
SUB FC Subtractive
MUL FC Multiplication
DIV FC Division
MOD FC Remainder
ABS FC Absolute value
SQRT FC Square root
LN FC Natural logarithm
) LOG FC Common logarithm
Math operation
EXP FC Index
EXPT FC Power index
SIN FC Sine
COS FC Cosine
TAN FC Tangent
ASIN FC Arcsine
ACOS FC Arccosine
ATAN FC Arctangent
SIZEOF FC Get data size
LEN FC Get string length
LEFT FC String from the left
RIGHT FC Take the string from the right
MID FC Taking strings from the middle
String CONCAT FC String concatenation
INSERT FC String Insertion
DELETE FC String Deletion
FIND FC String lookup
REPLACE FC String Replacement
ADR FC Retrieve an address
ol?)gf;fiiil A FC Fetch address content
BITADR FC Bit address
SysFileOpen FB Open file
. ) SysFileClose FB Close file
File Operations X X .
SysFileWrite FB Write to a file
SysFileRead FB Read file

10
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I““{;;:“’“ 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
PD FB Proportional Differential Control
Analog PID FB Proportional integral/differential control
TL emewovar | om e
BCD TO_INT FC BCD to Integer
INT TO_BCD FC Integer to BCD
BCD TO BYTE FC BCD to byte
BCD code BYTE TO BCD FC | Byteto BCD
conversion BCD TO _WORD FC | BCD to Word
WORD_TO BCD FC Word to BCD
BCD TO DWORD FC BCD to double word
DWORD _TO BCD FC Double word to BCD
BLINK FB Pulse Signal Generator
Analog ETT
Waveform GEN FB Periodic Signal Generator
FREQ MEASURE FB Frequency measurement
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
Axis state MC_WriteBoolParameter FB Write Boolean parameters
MC_ReadActualPosition FB Read actual position
MC_ReadActual Velocity FB Read actual speed
MC_ReadActualTorque FB Read actual torque
MC_SetPosition FB Set position
SMC_ReadSetPosition FB Read set position
SMC_ReadFBError FB Read historical error messages
SMC_ClearFBError FC Clear Historical Error Messages
SMC_ErrorString FB Error Code to Error Message
MC Home FB Home
MC_ MoveAbsolute FB Absolute motion
Axis motion MC_ MoveRelative FB Relative motion
control MC_MoveVelocity FB Constant velocity
MC Stop FB Stop
MC Halt FB Halt

11
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I““{;;:“’“ Name FB/FC Functionality
MC Jog FB Jog
MC_ MoveAdditive FB Additive motion
MC_MoveSuperlmposed FB Super Imposed motion
MC _PositionProfile FB Position Profile
MC_VelocityProfile FB Velocity Profile
MC_AccelerationProfile FB Acceleration Profile
SMC_Homing FB OP homing
SMC Inch FB Move an inch
MC_Gearln FB E-Gear Input
MC_GearInPos FB E-Gear Smooth Coupling
Axis MC_GearOut FB E-Gear Output
synchronization MC_CamTableSelect FB E-Cam tappet association
function MC_CamlIn FB E-cam association
MC_CamOut FB E-cam disengagement
SMC_GetTappetValue FB Read tappet status
LS 2AxisLine FB Two axis linear interpolation
LS 3AxisLine FB Three axis linear interpolation
LS 4AxisLine FB Four axis linear interpolation
LS 5AxisLine FB Five axis linear interpolation
LS 6AxisLine FB Six axis linear interpolation
LS 2AxisLineA Ratio FB Two axis Variable speed linear interpolation
. LS LineFollow FB Follow the motion
Interpolation . . . .
LS 2AxisCircle FB Two axis circular interpolation
LS 3AxisCircle FB Three axis circular interpolation
LS 2AxisEllipses FB Two axis elliptic interpolation
LS 2AxisCircle_Helical FB Helical interpolation
LS 3AxisMoveSequence FB Three axis continuous interpolation motion
LS 4AxisMoveSequence FB Four axis continuous interpolation motion
LS 6AxisMoveSequence FB Six axis continuous interpolation motion
TCP_Client FB Creating a TCP Client Communication Service
Free TCP_Write FB TCP Communication data transmission
Communications TCP_Read FB TCP Communication data reception
TCP TCP_Connection FB Create a TCP connection and connect to the server
TCP_Server FB Creating a TCP server-side communication service
Free UDP_Peer FB Creating a UDP Communication Connection
Communication UDP_Receive FB UDP communication data reception
UDP UDP_Send FB UDP communication data sending
ETC CO _SdoReadDWord FB EtherCAT Slave SDO Read
ETC_CO_SdoRead4 FB EtherCAT Slave SDO Read
EtherCAT ETC CO SdoRead FB EtherCAT Slave SDO Read
communication ETC_CO_SdoWrite Dword FB EtherCAT Slave SDO Write
ETC CO_SdoWrite4 FB EtherCAT Slave SDO Write
ETC CO_SdoWrite FB EtherCAT Slave SDO Write

12
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Instructi . .
nstruction Name FB/FC Functionality
Type
IoDrvEtherCAT Diag FB EtherCAT Master Example
ETCSlave FB EtherCAT Master Example
IoDrvEtherNetIP_Diag FB Ethernet/IP Master Example
RemoteAdapter FB Ethernet/IP Master Example
Generic_Service FB CIP Universal Display Service
Ethernet-1P . . .
S Get_Attributes All FB Get all properties of an object instance
communication
Get_Attribute_Single FB Getting a single property of an object instance
Set_Attributes All FB Setting all properties of an object instance
Set Attribute Single FB Setting a single property of an object instance
LS Home P FB Pulse axis return to original
Pulse axis LS MotionControl P FB Pulse Axis Binding
control LS ReadAxisPara P FB Getting the pulse equivalent value of the pulse axis
LS ResetAxis P FB Pulse axis reset
High Speed LS Counter FB High Speed Counter
Counter LS PresetValue FB Preset count value
LS PWM_ SetVal FC PWM Output
PWM output
LS PWM GetVal FC PWM Parameter read
LS DateAndTime ReadDint FB Read system time
) LS DateAndTime ReadString FB Read system time
System time - X -
LS DateAndTime SetDint FB Set system time
LS DateAndTime SetString FB Set system time
LS PLC ControllerVer FC Read hardware version
LS PLC CPUID FC Read CPU ID number
. . LS_PLC_HardwareVerInform FC Read firmware FPGA version
Firmware version ation
LS_PLC_SOfE?(&;&IlIreVerInforma FC Read firmware ARM version
LS PLC VerInformation FC Retrieve all version information of the controller
LS FileWrite FB File Write
LS FileWriteAppend FB File Append Write
LS FileRead FB File reading
LS FileCopy FB File copy
LS FileRename FB File renaming
. . LS FileDelete FB File deletion
File operations = -
within UsrData LS FileDeleteAll FB Batch file deletion
LS GetDirectoryFile FB Getting information about files in a directory
LS GetFileInformation FB Getting information about a specified file
LS UDisk CopyFromUDisk FB Copying files from a USB flash drive
LS UDisk CopyToUDisk FB Copying files to a USB flash drive
. . . Getting information about files in the root
LS _UDisk_GetDirectoyFile FB directory of a USB flash drive
File manipulation LS ConfigFile Write FB File Write
commands LS ConfigFile WriteAppend FB File Append Write
within UsrConfig LS ConfigFile Read FB File Read

13
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I“StTr;If:“’“ Name FB/FC Functionality
LS ConfigFile Del FB File deletion
LS_ConﬁgFileitl_eGetDirectoryF FB Get information about all files in a directory
LS_ConﬁgFil;:si(CopyFromUD FB Copying files from a USB flash drive
LS_ConfigFile CopyToUDisk FB Copying files to a USB flash drive
LS Modbus_SetM FB BOOL variable batch set
LS Modbus_ResetM FB BOOL variable bulk reset
LS Modbus_SetByteToM FB BYTE variable bulk set
HMI library LS Modbus_SetDWS FB INT variable batch set
variable batch LS Modbus_SetDWU FB UINT variable batch set
operation LS Modbus_SetDDS FB DINT Variable Batch Set
LS Modbus_SetDDU FB UDINT Variable Batch Set
LS Modbus_SetDR FB REAL Variable Batch Set
LS Modbus_SetDS FB STRING Variable Batch Set
LS RS232 Open FB Open the specified 232 port
RS232 protocol- LS RS232 Write FB Protocol-free data transmission from port 232
c ommii?cati on LS RS232 Read FB Read receive data without protocol from port 232
LS RS232 Close FB Shut down the specified 232 port command
LS RS485 Open FB Open Specified RS485 Port Command
RS485 protocol- LS RS485 Write FB Protocol-free data transmission from RS485 port
c ommifl?cati on LS RS485 Read FB Protocol-free receive count from RS485 port
LS RS485 Close FB Close the specified RS485 port
LS TCP_SetlpAddress FB Set the network port IP
LS TCP_GetlpAddress FB Read the IP of the network port
LS TCP_SetServer FB Set the controller as a TCP server
LS TCP_SetClient FB Set the controller as a TCP client
Confr:l}l‘;riztﬁon LS_TCP WriteData FB | TCP Send Data
LS TCP_ReadData FB TCP Receive Data
LS UDP_SetConnect FB Starting UDP/IP services
LS UDP_WriteData FB UDP Send Data
LS UDP_ReadData FB UDP Receive Data
LS 2AxisLineAbs FB Two axis absolute linear interpolation
LS 2AxisLineRel FB Two axis Relative linear interpolation
LS 3AxisLineAbs FB Three axis absolute linear interpolation
LS 3AxisLineRel FB Three axis Relative linear interpolation
LS 4AxisLineAbs FB Four axis absolute linear interpolation
LS interpolation LS 4AxisLineRel FB Four axis Relative linear interpolation
instruction LS 5AxisLineAbs FB Five axis absolute linear interpolation
LS 5AxisLineRel FB Five axis Relative linear interpolation
LS 6AxisLineAbs FB Six axis absolute linear interpolation
LS 6AxisLineRel FB Six axis Relative linear interpolation
LS 2AxisLineAbs Ratio FB ;l(;;;ftz)zglable speed absolute linear

14
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I“StT";If:‘O“ Name FB/FC Functionality
LS 2AxisLincRel Ratio FB ;Z(;;(?lft;;glable speed relative linear
LS LineFollowAbs FB Absolutely follow
LS LineFollowRel FB Relative follow
LS 2AxisCircleAbs FB Two axis absolute arc interpolation
LS 2AxisCircleRel FB Two axes Relative arc interpolation
LS 3AxisCircleAbs FB Three axis absolute arc interpolation
LS 3AxisCircleRel FB Three axis relative arc interpolation
LS 2AxisEllipsesAbs FB Two axis absolute elliptic interpolation
LS 2AxisEllipsesRel FB Two axes Relative elliptic interpolation
LS 2AxisCircleAbs Helical FB Absolute Helical Interpolation
LS 2AxisCircleRel_Helical FB Relative Helical Interpolation
LS 3AxisGCode FB Three axis 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_6AxisGCol(ieAxisUVW_ﬁ 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_EtherCA”l;:zxis_HomeMo FB Home(Drive Home)
LS_MoveAbsChangePosVel FB Real time speed change position
LS axis motion LS MoveChangeVel FB Real time speed change
cocrgrrﬁz(r)} ds LS MoveAbs FB Single-axis jump speed absolute motion
LS MoveRel FB Single-axis jump speed relative motion
LS MoveVel FB Single-axis jump speed constant velocity motion
LS ResetVirtualAxis FB Single-axis reset function
LS PulseAxis MachineState FC Axis pulse output control
LS PulseAxis_SetPulseMode FC Set the axis pulse mode
LS_PulseAxis_GetPulseMode FC Read axis pulse mode
LS_PulseAx'is_SetSpeciaIIOL FC Set axis special 10 signals
ogicalState
Pulse control LS_PulseAx'is_GetSp cciallOL FC Read axis special 10 signals
ogicalState
LS—PUISGAXIi;g ctSpeciallOS FC Get axis specific 10 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

15
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I““{;;:“’“ 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
LS CopyFromSDCard FB Copy files from SD card to local
S(? ecrzr‘c(iloilse LS _CopyToSDCard FB Copy local files to SD card
P LS _GetSDCardInformation FB Get information about files on the SD card
LS GetlpAddress FB Get PLC IP address
LS SetlpAddress FB Set PLC IP address
GetPLCLoad FC Get PLC load factor
GetPLCVersion FC Get PLC firmware version
System ColdResetApp FC Cold reset PLC
command WarmResetApp FC Thermal Reset PLC
LS ReadDintDT FB Get system 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)

16
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3.1 Comparisons
3.1.1 Instruction List

3. Basic instruction

Instruction Type Name FB/FC Functionality
GT FC Greater than >
LT FC Less than <
GE FC Greater than or equal >

Comparisons
LE FC Less than or equal <
EQ FC Equal =
NE FC Not equal #
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.

® Command Format

Instruction Name FB/FC LD ST File
GT
GT Greater than FC 1 = Out: =In1>In2; -
® Related Variables
Input variable
Input variable Name Data type Range initialization | Descriptive
Inl Input 1 All Compliance data type 0 Data 1
In2 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
. . Real Moment, Duration,
Boolean Bit string Integer number Date, String
g | w
w w c c | C Cla|o =
S |Z13|2|2/2|5|8|E|5/2|2|8|8|2|2|8|3|g| 2
° |R|E|B|E|Z2|2|3|3|3|7|5|5 |7 (2|8 3|87 |2
ml | N | N VIV IV VIV
m | N | V| VNIV VIV A
out | N | - - - - -] - -0
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®© Program demo
If Input 1 is greater than Input 2, output TRUE, otherwise output FALSE.

ST:
l| output A :=inputl[ 50 [-input2[ 10 |:[RETURN]
LD:
. _
| GT cutput
EN >
inputl
inputz
© Notes

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

18
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313 LT

Judge the size of the two input values, when Input 1 is smaller than Input 2 output TRUE, otherwise output FALSE.
©® Command Format

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

19

Instruction Name FB/FC LD ST File
LT
LT Less than FC _ < Out: =Inl<In2: -
© Related Variables
Input variable
Input variable Name Data type Range initialization | Descriptive
Inl Input 1 All Compliance data type 0 Data 1
In2 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
M t, Durati
Boolean| Bit string Integer Real oment, Buration,
number| Date, String
g | & w2
w w c c | g _ Clalo =
S |Z1515|5|8|5/1215|4(=2|2|8|8|z|2|8|2|5|2
= |B|BIE|B|5|F|5|5|7 7|7 |F|g|8 8|97 3
| N | NV VIV VIV
m | N [ NV VIV VIV V]
out | N | - - - - - - - - -] - - - -] -] -] - - -] -
® Program demo
If Input_1 is less than Input 2, output TRUE, otherwise output FALSE.
ST:
1 BOU();
2 output IEENEAL:=input_1[ 20 |[kinput 2[ 30 |/ REURN]
LD: _
.................. .
LT ontputl
N il
input 1[ 20}
input_2[ 30 |
® Notes
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3.14 GE

Judge the size of the two input values, when Input 1 is greater than or equal Input 2 output TRUE, otherwise output

FALSE.

©® Command Format

Instruction Name FB/FC LD ST File
GE
GE Greater than or FC — 2 Out: =In1>=In2: -
equal
© Related Variables
Input variable
Input variable Name Data type Range initialization | Descriptive
Inl Input 1 All Compliance data type 0 Data 1
In2 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
M t, Duration,
Boolean Bit string Integer Real omen uf‘a fon
number Date, String
o | wn
o w c S lg _ Sl 3 |o =
2 1Z15|2|5|8|5|815|8|2|5|5 |8 |8 2 832
= mgggqﬁﬁﬁﬁ S| =S| E |28 || © 3
ml | N | N VIV VAV VA
m | N [ VNIV VIV VNV
Out | N | - - - -] - - - - -] - - -] - - - - - -

® Program demo

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

output

ST:
1+ output ENE:=inputl[ 30 p=inputd 0 _|;RETURN
LD:
| ) EN ;
inputl
| input2
® Notes

When the Input data type is inconsistent, the compilation will report an error.
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3.15 LE
Judge the size of the two input values, when Input 1 is less than or equal to Input 2 output TRUE, otherwise output
FALSE.
©® Command Format
Instruction Name FB/FC LD ST File
LE
LE Less than or FC _ 5 Out: =In1<=In2: -
equal
© Related Variables
Input variable
Input variable Name Data type Range initialization | Descriptive
Inl Input 1 All Compliance data type 0 Data 1
In2 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
M t, Durati
Boolean Bit string Integer Real oment, u.ra ton
number Date, String
o | C = v
w o c c | C
3 <§2§9995229:§§d5865
S S|z |8 Z|3|Z|Z2|3|5|2|8|z 2|8 R 5|72
= s gl1g|5|7|58|5 — E g | @ o A
m | N [ VNNV VIV VNV
m | N [NV VIV VNV
out | N | - - - -] - - - - - - - -] - - - - -] -
® Program demo
If Input_1 is Less than or equal Input 2, output TRUE, otherwise output FALSE.
ST:
1 BOU();
e output IEENEAl:=input_1[ 30 |kinput 2[ 30 |[RETURN]
LD: _
.................. :
LT cutputl
N Il ]I
input_1[ 20 }—
input_2[ 30 |
O Notas™

When the Input data type is inconsistent, the compilation will report an error.
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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.
©® Command Format

22

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

Instruction Name FB/FC LD ST File
EQ
= EHN — -
EQ Equal FC - - Out: =In1=In2: -
® Related Variables
Input variable
Input variable Name Data type Range initialization | Descriptive
Inl Input 1 All Compliance data type 0 Data 1
In2 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
M t, Durati
Boolean Bit string Integer Real oment, Buration,
number Date, String
x |w|=2|2/5|S|c|S|Slelalolcl®|E]2 |0 =
S [Z|S|5|5|g|2|E|E|Z2|Z2|s|z|B |8 2|5 c|9|
S =REa ZI\Z2|1Z|Z 5|53zl |51219|° |2
= s g8 |3 515 =& b A
ml | N | N VNIV VAV VA
m | | N VIV AV VA
out | N | -] - - - - - - - - - - - - - - -] -
® Program demo
If Input_1 is equal Input_2, output TRUE, otherwise output FALSE.
ST:
1 output EIE:=inputl[ 10  Finput2[ 10 |.'|RETURNTV
LD:
1
EQ output
EN . m
imputi[[10 }— T
input2 [[10
© Notes
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3.1.7 NE

® Command Format

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

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

23

Instruction Name FB/FC LD ST File
NE
—EN
NE Not equal FC | '-)é Out: =In1#In2: -
® Related Variables
Input variable
Input variable Name Data type Range initialization | Descriptive
Inl Input 1 All Compliance data type 0 Data 1
In2 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
M t, Durati
Boolean Bit string Integer Real oment, Buration,
number Date, String
w w2212 /S|c|S|Slelslolclz|R] 2o 5 3
S 2|25/ |g|Z|2|E|Z2|Z|2|z|0|&|2|22|9|E
BEIIE Z|1Z21Z2|Z2|3|3|3|2|2|18 8183~ |8
= s g8 |3 515 =& b A
m | N | VIV VIV V]
m | N | VI VIV IV V]
out | N | - - - - - - - - -] - - - - - - -
® Program demo
If Input_1 is Not equal Input_2, output TRUE, otherwise output FALSE.
ST:
1 BOU() -
2| ¢ outputlEMEl:=input_1[ 30 k>input_2[ 2 |;|RETURM]
LD: _
1
NE cutputl
= 4 Il
input_1[ 10
input 2[ 2
® Notes
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3.2 Option

3.2.1 Instruction List

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

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

©® Command Format

Instruction Name FB/FC LD ST File
SEL
Ch {EN ENO¢t
1 INO
4 IN1
© Related Variables
Input variable
Input Name Data type Range initialization Descriptive
variable p g p
G=FALSE: output INO;
G Output control BOOL TRUE-FALSE - G=TRUE: output IN1
In0 Input 0 All - - Data 1
In 1 Input 1 All - - Data 2
Output variable
Output variable Name Data type Range initialization| Descriptive
Output Selection All ) 0 Comparative
results results
. . Real Moment, Duration,
Boolean Bit string Integer number Date, String
o | C = !
ov ov c C | C — o —~
S |Z|312|2|2/2|121E|5|2|2(5|8 |2 |2 8l2 |2
= o @ g @ 515515 |- S| S| E 28 || Y %
ml | N | N VIV VAV VA
m | N | N VIV VAV A
ou | N | V[NV AV IV V] V[V V] A

®© Program demo
A set of data IN0=0,
ST:

iOut{ 100

IN1=100. when G=True, the output is 100.

=

SEL( GEGDNEM, N0

o] IN]]
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SEL
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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.

©® Command Format

Instruction Name FB/FC LD ST File
MITE
multiple choice =
MUX . . FC ¥ MUX -
nstruction —
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
K Index All - - Selected digits
In0 Comparator 1 All - - Data 1
In 1 Comparator 2 All - - Data 2
Comparator... All - - Data ...
Output variable
QOutput variable Name Data type Range initialization Descriptive
Output Selection All 0 Output the r;sult after
results selection
M t, Durati
Boolean Bit string Integer Real oment, Buration,
number Date, String
o | = = v
w w c cC|C — = = [T —
2 |2151215/2|15/151518|2|2|5|8|2|58l8|e)z
= 2|5 Z gla|73(5|5|"° SIS F &R = © Z
m | N | VIV VIV V]
m | N | VIV VA
out | N | N VA VIV IV VAN

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

ST:

LD:

output] 200 |:=MUX (1,100,200, 30

RETURN

1 —
100 —
200 —
300 —

0N
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3.24 MAX

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

©® Command Format

Instruction Name FB/FC LD ST File
i - EN ENOM
MAX ngmqurnyalue FC ] B MAX )
instruction
© Related Variables
Input variable
Input Name Data type Range initialization Descriptive
variable yp g P
Inl Comparator 1 All - 0 Comparator Data 1
In2 Comparator 2 All - 0 Comparator Data 2
Output variable
QOutput variable Name Data type | Range | initialization Descriptive
Output maximum All i 0 Output .the largest of the two
number input numbers
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
@ w2 2|5 |c =) N _ = | 5| 4 |o 4
M EHEEHEIEHBEEHEEEHEH EEIEE
= == slg|5]|" Z|15|5 (7|82 |8 |g|® |3 ° Z
Inl IR R R R IR
n2 vV VIV I VAV VN V]
ouput | N N[N V] VNV V[V IV VN V]

® Program demo

Of the two numbers inputl and input2,0Output the largest one.

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

Takes the minimum of the input values, and after comparing the two inputs, outputs the minimum, eg:IN1 and IN2
are compared, and the output takes the minimum between the two.

Medium-Sized PLC Instruction Guide

©® Command Format

Instruction Name FB/FC LD ST File
MIN
Minimum val 1EN ENO
MIN jmum vate FC ] MIN -
nstruction |
© Related Variables
Input variable
Input Name Data type Range initialization Descriptive
variable yp g P
In 1 Comparator 1 All - 0 Comparator Data 1
In2 Comparator 2 All - 0 Comparator Data 2
Output variable
QOutput variable Name Data type | Range | initialization Descriptive
Output Minimum All i 0 Output the smallest of the
number two input numbers
M D i
Boolean Bit string Integer Real oment, u.ratlon,
number Date, String
g wn
oS w (2| 2 < S |G — S| 3 |o =
S |2S|E|8|2|S|E|c|2|2|8|5|E|8|E5|8|e|E
= =h= Z|E Z15|Z|4|5 |7 |55 |8z |B|&©° 3
In VNIV VA
n2 VNIV VIV VN VA
oupt | N NN N[ V[NV VIV VIV VIV

® Program demo

Of the two numbers inputl and input2,0Output the smallest one.
ST:

-

EN ENO
IN1 Output
IN2

28

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

® Command Format

Medium-Sized PLC Instruction Guide

Instruction Name FB/FC LD ST File
LIMIT
limi 1 —EN ENO
LIMIT it va‘ue FC i - LIMIT ;
nstruction —{IN
— M
© Related Variables
Input variable
LI Name Data type Range initialization Descriptive
variable yp g P
MN Comparator 1 All lower value
IN Input value All - - Comparator Data
MX Comparator 2 All - - upper value
Output variable
QOutput variable Name Data type | Range | initialization Descriptive
Output numerical result
Output Output result All - 0 L fter selection
Boolean Bit strin Inteser Real Moment, Duration,
ooted Sering e8¢ number Date, String
@ w225 S |G - = | 5 |alo A4
S |2I5|E|8|2\5|18|518|2|2|5|8|8 212|828 |9)¢E
= |®|B|E|EB|5|5|5|5]|7 SIS E|E|B|lE|° Z
N | N[NNIV VYV
N IR R R R R R R R REEIRIE
MX | N VN[V V[V VIV I VA
ouput | N N[N V| V]V NIV VI VA A

® Program demo

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

ST:

il output] 20 |:=LIMIT({20,10,50) ; EETURN
LD:
20 —

10—
50—
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3.3 Count
3.3.1 Instruction List
Instruction Type Name FB/FC Functionality
CTD FB Subtraction Counter Set
Counters instructions 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.

©® Command Format

sttt Name FB/FC LD ST File
CTD
Subtracti L -
ubtraction
4 i L — — PV-=
CTD Counter FB D v CTD(CB':;IE:%A:E)'. PV=, Standard
instruction gt ’ ’
—EV
® Related Variables
Input variable
Input Name Data type Range initialization Descriptive
variable
CD Counter Input BOOL TRUE-FALSE FALSE  |Counter Input
LOAD | Counter Reset BOOL | TRUE-FALSE | FALSE | [V assignsavaluetothe
parameter CV
PV Default value WORD 0~65535 0 Counter Preset
Output variable
Output variable Name Data type Range initialization Descriptive
Counter output:
Q Counter Output BOOL TRUE-FALSE FALSE TRUE: ON
FALSE: OFF
v Counting real-time WORD 0~65535 0 Counting real-time
values values
M t, Durati
Boolean Bit string Integer Real oment, u.ra o,
number Date, String
ol C = et
w w c C|C
2 |Z|812|2|12|S|S|Elgl=|2lc|Blz|2 |8 z2|ulE
S =l = Z12|Z|Z|4|5|2|3|z2|5|52|18/5|°|8
= i gl g |43 515 R | & o 8
CD V - |- e T I I A N I I N N - - - |- - -
LOAD V - |- e T I I A N I I N N - - - |- - -
PV - S e e e I T e - - - - - -
Q v T
Cv - N I I I I e - - - |- - -
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© 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.

© Program demo

ST:

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

LD:
CTD O
bBSTARET CTD
I s
il EEE 2
co_o IEEM S D ' o) VY

IRAVIE TEUE g §RNE CV — CurrtenVal
_0 BV

2
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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.

©® Command Format

Instructi File
Name FB/FC LD ST
on
CTU 0 CTU 0(
o CTO CU:=start
Addit s >
CTU Cc(l)illlntt(;1 FB =Y E= er RESET.=, Standard
. . =QESET T Cv PV:=,
1nstruction =
] W Q 1)
CV=>);

© Related Variables

Input variable

Input O e o e
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
Output variable Name Data type Range initialization Descriptive
Counter output:
Q Counter Output BOOL TRUE-FALSE FALSE TRUE: ON
IFALSE: OFF
cvV Counting real-time WORD 0~65535 0 Counting real-time
values values
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
o| 2!
o¢) w c c|c = 4
2 [2|81Z2|22|g|S|E|glz|2/5/8|z|2 8 2|g|z
S 22/ 8|Z2|13|2|2|3|5|3134|z 2|87 5|7°|2
= e glg|5|7|5|5 — =& | @ |m 8
RESET V - |- o I T SR R I P S IR I - - - |- - -
PV - o e e e - - - |- - -
Q v

® 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.
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®© Program demo
ST:

g 1| cru_og
2 | TRUE BEEIa-tad TRUE
3 RESETENER: =rez=c0FIEA,
a PV 8 J:=pvi[ 0],

5 Q== ,

& Cv=> | :[RETURN

start EEREE—
reset0 [EEEE—
pvi

cTo 0
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3.34 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.

©® Command Format

Instructi FB/ File
on Name FC LD ST
CTUD(CU:=,
CTUD
CIUDStar: cToD CDh:=,
Reversible — [ ENO RESET:=,
IN14 —CU n Qu — oUT7? LOAD=
CTUD Counter Set FB INL5 —CD oD |- OUT708 T Standard
. . IN16 —RESET CV — VerWORD1 PV:=>
nstruction N7 | — QU=>.
IN1E —BV
QD=>,
CvV=>);

© Related Variables

Input variable

Input O e o e
variable Name Data type Range initialization Descriptive
CuU Addmlonr;lio“nter BOOL TRUE-FALSE FALSE Addition Counter Input
CD S“btracf;‘;rl‘fo“mer 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 assignsavalue to the
parameter CV
PV Default value WORD 0~65535 0 Counter Preset
Output variable
Output variable Name Data type Range initialization Descriptive
.. Counter output:
QU Addmo":‘t (fl‘t’“mer BOOL | TRUE-FALSE FALSE  [TRUE:ON
P FALSE: OFF
Subtraction Counter output:
QD Counter Output BOOL TRUE-FALSE FALSE TRUE: ON
outter upu FALSE: OFF
v Counting real-time WORD 0~65535 0 Counting real-time
values values
M t, Durati
Boolean Bit string Integer Real oment, u.ra o,
number Date, String
ol C = v
w w C C|c — =~ = |Z ~
SEEIEIE ZlglS|lglE|g|z |2 |5 s 2|2 3|9|Z
S — @ = Z 5 Z|1Z |45 z 5 > 22153 g|- =
= i gl g |45 515 R | & o 8
CD v
RESET N e I e e e e I e e e
LOAD v -
PV - B I T e e e e T e
QD v T T
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© 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.

© Program demo
ST:

CTUD 0
CURGIE: ==CURGEIE,
| TRUE Ho'ms TRUE R
EESETENER: =xRESET SR,
LORDEGIE: =x1cad RIS,
PV 100 J:=wEv] 100 ],
DT-T=:} EDT-Tr
W)a] FALSE Sebidein] FALSE B
Cv a0 JowCv o0 ) s

LD:
CTUD_0

CTUD

o

ERE
xc0 [~y M %QU
xCD [JETEl—cD %QD

xRESET | ERTE— RESET y 100
xLOAD [JERE—{L0%D

WEV BV
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3.4 Timers

3.4.1 Instruction List

Instruction Type Name FB/FC Functionality
TP FB Ordinary timer
timers instructions TON FB Power-on delay timer
TOF FB Power failure delay timer
RTC FB Real time clock

342 TP

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

® Command Format

Instruction Name ll?é/ LD ST File
TE_D
Ordinary e . - 0= _
TP timer FB EN ENO I)PFIN.— ,PT:= ,Q=> ET= Standard
instruction o Q ’
BT ET
® Related Variables
Input variable
Input Name Data type Range initialization Descriptive
variable
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
M t, Durati
Boolean Bit string Integer Real oment, “uration,
number Date, String
o| 2
o°) w c c|c = 4
2 |IZ|81Z2|2|12|S|8|Elgl=z|g2lc|Blz|2 8 z2|ulE
S |22/ 8|Z2|13|2|2|3|5|3|4|z 2|83 9|7°|2
= s e 515 g2 | | |o 8
PT - - |- e T I I A N I I N N - V - |- - -
Q v I T
ET - - - S R I A A S R I R R - V - - - -
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© Functional Description

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

® Program demo

ST: _
1 TP 2
S0 TRUE ESSeal TRUE
I T#5:558ms |:=tTime| T#55358ms l
8| TRUE Se:daibad TRUE B
ET] T#25300ms F>tTime 1] T#2s300ms ) ;[RETURN]
LD:
TP 0
TP
ﬁ ENO
bin IN Q = bout
TPT | T#10s PT ET |- tET | T§4s€79ms
© 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.

® Command Format

Instruction Name FB/FC LD ST File
TON 0
TON
Power-on delay I
TON timer FB = ENOI— TOI\l(IN'_ PT=.07 1 giandard
. . — IN Q — 7ET_>)9
mstruction
—PT ET —

© Related Variables

Input variable

Input R e ..
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
M t, Durati
Boolean Bit string Integer Real oment, u.ra o
number Date, String
ol C = et
o o c C | C
2 |2|§12|Z|2|5|8|E|g|z|8|5|B|z128|2|g|E
S |Z|E B Z|1Z21Z2|2|3|5|3|3|2|2 883 |"|%2
= e glg|5|7|5|5 = ElE | @ |m 8
PT - T e T I e e e Y I I
Q TR V[ D [ D IO

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

® Program demo

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

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

® Command Format

Instruction Name FB/FC LD ST File
TOF 1
P fail TOF
ower failure - o A
TOF delay timer FB = @ ENO— | TOF(UN:=PT:=.Q=> | o hdard
. . _ . | LET=>);
instruction IN Q
— BT ET —
® Related Variables
Input variable
Input Name Data type Range initialization Descriptive
variable
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
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
o| 2
oy w c cC|c . 4
2 [2|51Z2|22|g|S|E|glz|2/5|B|z|2 8 2|g|z
S |38 Z|Z2|Z(Z|3|5|3|53|=|5|8 8|78
= e 5l g = 515 2| @ |m 8
PT - o P T e T e o I I I A A I I
Q e

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

® Program demo

ST:
s| & TOF 1
: INEES:=binl NES,
7 PT| T#55955ms [:=tTime| T#555535ms R
8] TRUE SSdniiid TRUE N
ET| T#3s761ms F>tTime 1 T#3s761ms |
) ;[RETURN]
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binl bout EE¥U
tPT | T$5s tET | T#2s3446ms |
® Timing Diagram
IN
t0 tl t2 t3 t4 t5
Q I | J |
tO+PT tl t4+PT t5
i / /1 /
t0 tl t2 t3 t4 t5
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3.4.5 RTC

Clock function.

® Command Format

Instruction Name FB/FC LD ST File
RTC_0O
. RTC
Real time clock | || RTC(EN:= ,PDT:=,Q
RTC instruction FB =N e => ,CDT=>); Standard
—PDT CDT |
© Related Variables
Input variable
Input initializa . e
variable Name Data type Range tion Descriptive
PDT Real time clock DATE AND| 0(1970-01-01,00:00:00)— 4294967295 FALSE | start counting
_TIME (210602-07,06:28:15
Output variable
Output Name Data type Range initialization Descriptive
variable
Q Timing complete | BOOL TRUE-FALSE FALSE Timing complete
: : DATE AN|2(1970-01-01,00:00:00) = 1970-01-01, : .
CDT Timekeeping D TIME 4294967295 00-00:00 Timekeeping
- (210602-07,06:28:15 T
M t, Durati
Boolean Bit string Integer Real oment, u.ra o
number Date, String
Wwiggcc‘:cwﬂchw;avq 4
S |5/S|3|3|2|Z|E|E(Z|Z|2|z|2|&|2 |5 c|Q|E
S |2 E|B Z|Z|z|Z 5|5 2|32 |2 |58 3|72
= < A= 55 s o a
PDT | - |-|- |-1- |- |- |- |- 1- |- "1-1-1-"1- |- [|A-[- |~ |-
Q v - T
CDT | - | == |-|- = "{-"1-"1-"1-"1-"1-"1-"1- "1|1-"/1- +/|-1- [~ [-
® Functional Description
EN is TRUE to time with PDT, output Q is TRUE to output CDT to show current timing time.
® Program demo
ST: |+ RrrC 1{
ENEGUE: =bIn EEIE,
PDT] DT#2021-1-10.0:0 J: =t PDI| DT82021-1-10.0:0 |
$] TRUE ESepid TRUE B
11 CDT| DT#2021-1-10:0:16 E>tCDT| DT#2021-1-10:0:16 | ;[RETURN]
LD:
i)
bin RIC bout
—l! B0 Ll
o[ o e ofr [ mpmeeboa |

41




% Leadshine

Medium-Sized PLC Instruction Guide

3.5 Bits and Logic Words.
3.5.1 Instruction List

Instruction Type Name FB/FC Functionality
AND FC And
OR FC Or
NOT FC Not
timers instructions XOR Fe 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.
® Command Format
Instruction Name FB/FC LD ST File
AND
- EN ENCF
AND Operands_ and FC & AND -
mstruction n =
® Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
IN1 Input 1 - - 0 Data 1
IN2 Input 2 - - 0 Data 2
Output variable
Output variable Name | Data type Range initialization Descriptive
OuUT Output - 0 0 Output results
M t, Durati
Boolean Bit string Integer Real oment, u.ra 1o
number Date, String
ol = %)
o°) c C | C -
2 |[2|51Z22|2|g|S|E|glz2/5/8|z|2 18 2|g|z
s 13/815/8/2|212|2|2|3|2|2|2 |2 55|58
= gl g |45 =1 = @ o
IN 1 N B B O B I I I R O T IE T I I I I I I IV
IN 2 N BN B O B A e I e e T I C T T I I O I
OoUT N BN B O N B A I I e e T o N T T I I O IV
© Functional Description
When the input bits all yield 1, the output bit also yields 1; otherwise 0.
® Program demo
ST: :
L S TRUE Bl TRUE e TRUE B
LD: - p—
2 I
B = EN &
a I
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3.5.3 OR

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

® Command Format

Instruction Name FB/FC LD ST File
OR
—EN ENO
OR Operands ot FC =>1 OR -
mstruction — ~
® Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
IN1 Input 1 - - 0 Data 1
IN2 Input 2 - - 0 Data 2
Output variable
Output variable Name | Data type Range initialization Descriptive
OouT Output - 0 0 Output results
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
w w| = g 2 C | = SlCSlwn|l_lgl=l= Sl 5 |- - ﬁ
S |2 S|El5|g|z|EI5|Z2|2|2lz|B|a|2 |22 |T|E
S ZEI8|%|Z|2|2|2|5|7|2|53|2|2 |53 |7 |%
- o @ ! - | 3 — o Q
IN 1 v a0 A ) e e e e O I I T I T R I VA
IN 2 v a0 I O R S e I e e e I T T I I
ouT v a1 I A ) S e e e I e I I T T I I IRV

© Functional Description
When at least one of the input bits yields 1, the output bit also yields 1; otherwise O.

® Program demo
ST:

<

> |

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

LD:

OR

input 1 ECTEE— = output

input2 B
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3.54 NOT
The IEC operator is used for the bitwise NOT of a bit operand.

® Command Format

Instruction Name FB/FC LD ST File
NOT
NOT Qperand; not FC -|EN ENO NOT -
mstruction
® Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
IN1 Input 1 - - 0 Data 1
Output variable
Output variable Name | Data type Range initialization Descriptive
OuT Output - 0 0 Output results
M t, Durati
Boolean Bit string Integer Real oment, u.ra 1o
number Date, String
g 2}
|w| = |2 = c g _ o | S| 3 |o 4
S |2|c|ZlZ|2/S|8/c|g|z |2 |5 g2 B3 |a|E
e |2z |8 Z1Z|Z|Z2 5|53 = | > 319 |7 | Z
= e g5 |7 |55 o e I I S A< I = B o 8
INT | N N NN N e e e e e - Y-
OUT | N [N NN N - - - - - Y-
© Functional Description
When the respective input bit yields 0, the output bit also yields 1, and the other way around.
® Program demo
ST:
i@ IN25 BOOL TRUE MNOT
@ 0UTL3 BOOL FALSE
144| OUT1: SR =NOT (IN2SEEDEL :
LD:
@ IN25 BOOL FALSE NaT
& 0UT13 BOCL TRUE
E1:]
HOT
0
25 ENE— OUT13
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3.5.5 XOR

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

® Command Format

Instruction Name FB/FC LD ST File
XOR
—EN ENO
XOR Operands xor FC ] =1 i XOR -
instruction
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
IN1 Input 1 - - 0 Data 1
IN2 Input 2 - - 0 Data 2
Output variable
Output variable Name | Data type Range initialization Descriptive
OuT Output - 0 0 Output results
M t, Durati
Boolean Bit string Integer Real oment, u.ra 1o
number Date, String
vs] w| = g ; o SlC|wm Ol | & C 49l - ﬂ
S |<| o |E 2128 |ElZz|Z2|2|z|8|8|2|5 3|97
S |2 EIBIE|Z|3|Z2|Z2|5|7|3|5|&|z|5|7 5|72
= e glEg|5|7|5|5 = ElE | @ |m 8
IN 1 v 1 R | Y IS IS IS S I S N e e N e N
IN 2 v NN N N - - - - - e - e e -
OUT v NN N N - - - - - e - e e -

® Functional Description

When only one of the two input bits yields 1, the output bit also yields 1.

output yields 0.
® Program demo
ST:

1

LD:

l |

input ECTEE—
inpur? [EEEE—

output @MER: =input ] EIE XOR inpuc EGUEN; [RETURN

= output RS

45
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3.5.6 SR

Realizes a bistable set-dominat latch.

® Command Format

Instruction Name FB/FC LD ST File
SR_1
SR SR_I(
- — SET1:=
SR ' Set lat(.:h FB EN JT‘-' ENO > )
instruction 4SET1 01} RESET:=,
—RESET Q1=>);
® 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
Output variable Name | Data type Range initialization Descriptive
Q1 Output BOOL TRUE-FALSE FALSE SET Priority Output
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
o| 2!
w c c|Cc =
2 Z|EZ|Z|g|s|8|E|glz|8|5|B|lz 2 8l2|cl|B
S 22/ 8|Z2|13|2|2|3|5|313|z 2|87 9|7°|2
£ s ARG — =g | T | 8
SET1 | N |- |- |-|- |- |- |- |- "1-1-"1-"1-"1-"1-1- [|-/- |- |-
RESET| N | -|- [-|- |- |- |- |- |- |- 1|-"|-1|- |- |- [|-|- |- |-
Q1 V - S R I AT A I N I R R - - - - - -
© Functional Description
Rising edge: Set Q1 to TRUE (dominant).
Rising edge: Reset Q1 to FALSE
® Program demo
ST:
;| SR_EI{SETl:= EAl TRUE S RESET:=resetlﬁaﬂ,al=:>D3?:
LD: N
1 | s:;a - ~
EN rr Q1 m
set] [EEESl—SET1 "
reset] - ESET
2 k| Q) 0% (B v
>
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3.5.7 RS

Realizes a bistable reset-dominat latch.

® Command Format

Instruction Name FB/FC LD ST File
EN © ERO RS_I
SR Reset latch FB 51?‘,1 SET1:=, i
instruction 15ET Qlr | RESET-
{RESET1 Ql=>):
® 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
Output variable Name | Data type Range initialization Descriptive
Q1 Output BOOL TRUE-FALSE FALSE SET Priority Output
M t, Durati
Boolean Bit string Integer Real oment, u.ra o
number Date, String
ol C = A
w w c c | C — = [T —
S |2|E15|2|2|5|S15|2|2|2|5|B |2 Ble|g|B
° |3|58|8|2|5|2|2|3|5|53|5|5 |2 |5 35 |7z
SETI S S e I e e o e I U i U U IS

® Functional Description
Rising edge: Set Q1 to TRUE.
Rising edge: Reset Q1 to FALSE (dominant).
® Program demo
ST:

y

LD:
1]

‘ e

RS 0
RS

OT‘

SET
RESET1

QL

reset TG

-
RS _0({SETHEIE:=s=tEIE, RESETIENEE:-resct@EE, QLEEIE=>output BEIE) ;RETURN

ocutput RS
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3.5.8 R_TRIG

Detects a rising edge of a boolean signal.

® Command Format

Instruction Name FB/FC LD ST File
R_TRIG
Rising od R_TRIG R TRIG
R _TRIG Rsing edge FB HEN 3't ENO- (CLK:=, -
- mstruction
-|CLK Q- Q=>);
© 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
Output variable Name | Data type Range initialization Descriptive
Ql Output BOOL TRUE-FALSE FALSE Output
M t, Durati
Boolean Bit string Integer Real oment, u.ra ron,
number Date, String
wwéggchCmHohwgacq 4
Q %S|l |g|Z2|2E|Z|IZ|2|z|0|&|E 23|92
S 22/ 8|Z2|3|2\2|3|5|313|z 2|87 5|7°|2
= e 5l g = 515 =& m 8
© Functional Description
Checking Boolean signals, Rising edge detected: Q = TRUE.
® Program demo
ST: Y [ R TRIG
R_TRIGL (CLENEGDNE:=VarBool SHENE , CENEE--(Boocl EEE )
=] IF QBool[@Ed THEN
abc[ 1 |:=1;
END_IF
LD:
44 R_TRIG
B _TRIG
g 0
IN2B CLE 3“_ 0 ouTls R
4s
oUT1S MOVE
() EN  ENO
1— — abc
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3.59 F_TRIG

Detects a falling edge of a boolean signal.

® Command Format

Instruction Name FB/FC LD ST File
F _TRIG O
Fall: d F TRIG F TRIG
alling edge ] = B _: i
F_TRIG instruction FB EN ENG (CIK:=,
—CLK o Q=>);
® 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
Output variable Name | Data type Range initialization Descriptive
Q1 Output BOOL TRUE-FALSE FALSE Output
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
g| — w2
w w c c | C — ~ = | =
o_<§2§<£99t—*929: 223 3|97
S |Z|E |8 Z|1Z21Z2|2|3|5|3|3|2|2 883 |"|%2
= e glEg|5|7|5|5 = ElE | @ |m 8
® Functional Description
Checking Boolean signals, Falling edge detected: Q = TRUE.
® Program demo
ST:
F TRIG 0 (CLEEMER:=inpucEMEE, Q=»);
5 2| [F F_TRIG_0.QFME] THEN
[ el oucput EEIE:=TRE;
4|+ END IFRERRN
LD:
1 F_TRIG 0
F_TRIG
_x;r_lm—
input [EXCEE—CLK o I
F_TRIG 0.0 output
—i &

49




% Leadshine

Medium-Sized PLC Instruction Guide

3.6 Data shifting.
3.6.1 Instruction List
Instruction Type Name FB/FC Functionality
SHR FC And
g . SHL FC Or
data shift instruction ROR FC Fxclusive 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.

® Command Format

Instruction Name FB/FC LD ST File
SHR
Bit Shift il - ENO L
SHR Right FC i n SHR(IN,N); -
instruction ]
© Related Variables
Input variable
Input variable Name Data type | Range | initialization | Descriptive
IN Operand whlch is shifted to i i 0 Data sources
the right
Number of bits to shift in to P
N the right - - 0 Shift Right
Output variable
Output variable Name Data type |Range| initialization Descriptive
OouT Resulting data after offset - - 0 Converted data
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
o= = et
v} w c c | C — =
2 2E1Z2|g|S|E|E|glz|glc|E|E|2 8 z|glE
S |Hz8/8|Z2|13|2|2|3|5/13|3|z 2|87 9|7°|2
. 5 @ — = | H = = )
IN - N I A R B A R A N A A Y A Y Y Jio- - - - - - -
N - VA VA ) BV B VA VA VA BN Jio- - - - - - -
ouT - I N BN N N A I 8 AN AN EVAN IV BV - - - - - -

© 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>.
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®© Program demo
ST:

) |FETURR

1| output] 2

LD:
.
-
1
SHR
inputl |240000000000001010 cutput |2§0000000000000101
input2 |240000000000000001
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3.6.3 SHL

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

Instruction Name FB/FC LD ST File
SHL
. SeT -EN ENC
SHL Bit Shift Lift FC i B SHLN,N); ;
mstruction

© Related Variables
Input variable

Input variable Name Data type | Range | initialization | Descriptive
IN Operand which is shifted to i i 0 Data sources
the left.
N Number of bits to shift in to i i 0 Shift Left
the left.
Output variable
Output variable Name Data type [Range | initialization Descriptive
ouT Resulting data after offset - - 0 Converted data
M t, Durati
Boolean Bit string Integer Real oment, u.ra 1o
number Date, String
ol = w2
w w c c | C — ~ = | =
IR EEEIEIERE 2121258 |E|2E23|gl|E
S |2 E|B Z|Z|z2|Z 5|5 2|32 |2 |58 3|°|Z
= A= 55 = o )
IN - N I A Y B A R A N A A IV IRV B Jio- - - - - - -
N - L I A N B A I A N A A A VA VA I IV - - - - - -
OouT - Y Y A IV B B A BN Y A I A R Jio- - - - - - -

® 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>.
® Program demo

ST:

- =
:=SHR (inputl[ 2#00000D0000001010 |, input2] 220000000000000001 | ;[RETURN

LD:

SHR

inputl | 2§0000000000001010 —output [2£0000000000000101
input2 | 2§0000000000000001
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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

©® Command Format

Instruction Name FB/FC LD ST File
ROR
Cyclic Right —EN ENON
ROR Shift FC - = ROR(IN,N); -
instruction -
® Related Variables
Input variable
Input variable Name Data type | Range | initialization | Descriptive
IN Cyclic Right Shift. - - 0 Data sources
Number of bits to shift in to oD
N the right. - - 0 Shift Right
Output variable
Output variable Name Data type [Range | initialization Descriptive
ouT Resulting data after offset - - 0 Converted data
M t, Durati
Boolean Bit string Integer Real oment, u.ra 1o
number Date, String
o = A
w w c c|c . ~
2 |Z|8|2|2|12|S|S|Elgl=|2lcBlz|2 |8 z2|ulE
o — @ % Z Z Z E 5 — Z 5 > > < =il — E
= m Slg|5|7|5|3 = B | @ |m A
IN - N VA ) BV B N RV VA N vio- - - - - - | -
N - N Y A Y B A B A N A A R A R vo- - - - - - -
ouT - N R A N B A B A N A A B BV VR VA - - - - - -

© 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.

® Program demo

ST: PROGRAM FLC ERG
VAR
in byte : BYTE = l£f=2
in word : WORD == l£f2
erg_byte : BYTE;:
erg_word : WORD;
n: BYTE := 3;
ENDN WRER
1 erg_byte = RBORI(in byte,n}l; (% R
'| erg_word := ROR[(in word,n}; |
LD:

n |2{ﬂODDODDGDDODDGBDBODDDDDODDODDGJJ '*

‘ in|2XUUDEIODEICIDDGDDUUDLUDDlDDOlJlDlLlD '—

[ ocutput | 2#00000000000000000000000000000000 |
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3.6.5 ROL

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

©® Command Format

Instruction Name FB/FC LD ST File
ROL
Cyclic Lift EN ENO[-
ROL Shift FC - ROL(IN,N); -
instruction
® Related Variables
Input variable
Input variable Name Data type | Range | initialization | Descriptive
IN Cyclic Lift Shift instruction. - 0 Data sources
N Number of bltS.tO shift in to i 0 Shift Left
the lift
Output variable
Output variable Name Data type |Range| initialization Descriptive
ouT Resulting data after offset - 0 Converted data
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
ol C = et
o oy c c | C
2 |Z|812|2|12|S|S|Elgl=|2lcBlz|2 |8 z2|ulE
S |Z|E |8 Z|1Z21Z2|2|3|5|3|3|2|2 883 |"|%2
= e glEg|5|7|5|5 = ElE | @ |m 8
IN - N VA ) BV B N RV VA N Jio- - - - - - -
N - N N A N N B N O N A A RV Jio- - - - - - -
OouT N VAN ) VA I N RV I v - - - - - -

© 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.

® Program demo
ST:

LD:

PROGRAM EOT

* Result: 16815 #*)

* Result:

VAR
:i.n_]:h':rt-u : BYTE := lEf45;
:i.:n._'rrn:l:d. I WORD = lE£45;
Erg'_bytz : BYTE;
E:I:q_'bn:u:l:l : WORD;
n: BYTE = Z;
END VAR
:rg’_hyt-l: o= RDL[in_byt:,n: :
E:l:g'_'brn::l:l o= RD]_,[:i.rl._'brn:l:l:l,n: g
‘ ROL
EN ENC
in byte —
n—

—erg_byte

54
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3.7 Data type conversion instruction.

3.7.1 Instruction List

Instruction Type Name FB/FC Functionality
BOOL TO <TYPE> FC BOOL type conversion instruction
BYTE TO <TYPE> FC Byte Type Conversion Instruction
WORD TO <TYPE> FC Word Type Conversion Instruction
DWORD TO <TYPE> FC Double Word Type Conversion Instruction
INT TO <TYPE> FC Integer Type Conversion
SINT TO <TYPE> FC Short Integer Type Conversion Instruction
Data type conversion DINT TO <TYPE> FC Long Integer Type Conversion
instruction UDINT TO <TYPE> FC Unsigned Long Integer Conversion
REAL TO <TYPE> FC Real Type Conversion
STRING TO <TYPE> FC Character Type Conversion
TIME TO <TYPE> FC Clock Type Conversion
TOD TO <TYPE> FC Time Type Conversion
DATE TO <TYPE> FC Date Type Conversion
DT TO <TYPE> FC Date-Time Type Conversion

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

® Command Format

Instruction Name FB/FC LD ST File
Bool type BOOL_TO REAL Output:=
BOO\IEEES_<T conversion FC 1= ENOF | BOOL_TO REAL | -
instruction T (varl);
© Related Variables
Input variable
Input variable Name Data type Range initialization | Descriptive
IN Data sources BOOL TRUE-FALSE FALSE Data sources
Output variable
Output variable Name Data type Range initialization Descriptive
ouT Data sources - - 0 Converted data
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
— wn
o @w| £ |2 c c |G . =~ | 5|3 |C 3
Q <| S | é Z|S|g|E 2|z S E <RI z |2 3o |?
e |F|Z |8 Z\Z|1Z|Z2|58|5 |3 Z | > 2|7 Z
= i g5 |7|5|5 S| S| F BB T 8
IN J Y e e e e i i I I
ouT - Y T A B N A N A I A Y B I A N R A I A IV A VA I NN/ N, N

© 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.
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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"'.
© Program demo

ST:

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

LD:

BOOL_TO_REAL

l |
| inpuc [ output
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3.73 BYTE_TO <TYPE>
Converts byte data types to other data types.

® Command Format

Instruction Name FB/FC LD ST File
EYTE_TO_BOOL Output:=
BYTE_TO <T | BYtewpe e | wpY
VPE> conversion FC BYTE TO TYPE -
instruction — (varl);

© Related Variables

Input variable

Input variable Name Data type Range initialization | Descriptive
IN Data sources BYTE 0-255 0 Data sources
Output variable

Output variable Name Data type Range initialization Descriptive
OouT Data sources - - 0 Converted data
M t, Durati

Boolean Bit string Integer Real oment, u.ra 1o
number Date, String

o| w2

w w c cC|c — 4

S 121E1ZZ|2|2(8|E|g|z|2|5|B |2 El2|g|E

= = 5|2 gl5|°15|5(7 S| H|E 2| 5B |8 © N

ouT v L N N B N N A N O T2 A H A N A A Y A A N N A RV Y.

© 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.

® Program demo

ST:
_| VAR _BOCLORGIE := BYTE TO BOOL {'-.-'Z—"‘:R_E!‘L’TE':I:' H
LD:
- —
| BYTE TD BOOL VAR BOOLO
BN 0
| VAR BYTEC [ 88 —
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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.

©® Command Format

Instruction Name FB/FC LD ST File
Word t 0 L Output:=
ord type a - - I =
WO%D6E OB conversion FC = ENO WORD _TO TYP -
instruction 7 | E(IN);
®© Related Variables
Input variable
Input variable Name Data type Range initialization | Descriptive
IN Data sources WORD 0-65535 0 Data sources
Output variable
Output variable Name Data type Range initialization Descriptive
OouT Data results BOOL 0-255 0 Converted data
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
ol C = et
w w© = S| g - =~ = |O —
2 |Z|E z1Z|g|S|2lclg|z|2 Ela|lg|2 23 |glB
S |dz8/8|Z2|13|2|2|3|5/3|3|z 2|87 5|7°|2
= 5l |= 515 & o Z
ouT J o N e e e e e I R N R H N S A () I I

® Program demo
Take WORD TO BOOL for example

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

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

LD:
:
Device Application WORD_TO_TY¥PE_LD
==t = & StEEHE sehE e =]
@ input WORD 123 42 JRENIE ¢ word) /=
% output BOOL §4 4 RRER ¢ intd

| WORD_TO_BOOL
EN EHO




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

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.

©® Command Format

Instruction Name FB/FC LD ST File
Real t L_T0 Output:=
eal type - - =
REAII:ﬁ,TO—I conversion FC —|EN ENGI REAL _TO _INT(I -
instruction — = N);
© Related Variables
Input variable
Input variable Name Data type Range initialization | Descriptive
IN Data sources REAL - - Data sources
Output variable
Output variable Name Data type Range initialization Descriptive
OouT Data sources - - - Converted data
M t, Durati
Boolean Bit string Integer Real oment, u.ra o
number Date, String
ol 2
o w c c | g . =~ | 5| 3|0 3
S 121E1ZZ|2|2(8|E|g|z|2|5|B |2 El2|g|E
= = 5|2 gl5|7|5|5(7 S| H|E |2 | B &8 © N
ouT - o R e BT R I R N R IRV I I - - - - - -

® Program demo
Take REAL_TO_INT for example.

ST:
-
l| output| 12 [:=REAL TO INT{input[ 123 | ;RETURN|
LD:
1
RERTL, TO_INT
| input 12.3 output
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3.8 Data processing instructions.
3.8.1 Instruction List

Instruction Type

Name

FB/FC Functionality
MOVE FC Assignment
HEXinASCII TO BYTE FC ASCII to Numeric Instructions
Data processing BYTE TO HEXinASCI FC Numbe'rs to ASCH
instruction 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.

©® Command Format

Instruction Name FB/FC LD ST File
MOVE
MOVE Assignment FC |EN  EHOR A2:=MOVE(A1); -
® Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
IN Sending data ALL - 0 Input data
Output variable
Output variable Name Data type Range initialization Descriptive
ouT Receive data ALL - 0 Output data
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
g| — w2
v} w c c|C — =
2 |Z|812|2|12|S|S|Elgl=|2lc|Blz|2 |8 z2|ulE
o — @ % z Z Z E 5 — z 5 > > < =l — E
£ s Slg|5|7|5|3 = EE | T | A
IN V Y I A I L BV N A N N N A N A VA N VA N VA N N
ouT V YL B A TN L N N A N O I I I A N B B B R A N A I A Y A I I A IV I

® Program demo
ST:

-
1| output 3 |:=MOVE(input[ 2 ) ;EETUEN

LD:

l |

| snput

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

® Command Format

Instruction Name FB/FC LD ST File
. ASCII to L STSEIIL s output:=
H?SH}?S%I‘ Numeric FC = ENO | HEXinASCIL TO -
- Instructions . B BYTE(var);

® Related Variables

Input variable

Input variable Name Data type Range initialization Descriptive
W Sending data WORD 0-FFFF 0 Input data
Output variable
Output variable Name Data type Range initialization Descriptive
HEXIHASTCéI—TO—BY Receive data BYTE 0-255 0 Output data
M t, Durati
Boolean Bit string Integer Real oment, u.ra ron,
number Date, String
g 2}
@ |w| = |2 - S | g — cl= |5 3|0 3
BRI EEEHEEHEEHEEEE
= (B8 |E 215175157 H|lH|E |28 |8 © N
HEXinASC] - N e e e e e e e e [ () I B
1 TO BYT
E

® Program demo
ST:

1|+ out[3] := HEXinRSCII TO BYTE (IN[12852 )) :|RETURN]

LD:

IN [12852 |—W oUT

‘ HEXinASCTT TO BYTE
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3.8.4 BYTE_TO HEXinASCII
This operator converts hexadecimal ASCII code to BYTE type data.

® Command Format

Instruction Name FB/FC LD ST File
BYTE TO HE Numbers to ] BYTE_TO_HEXInASCII || output:=
inASCII ASCII FC =N ENO™ | BYTE TO HEXin | Util
Instructions —B — | ASCII (B:=var);,

© Related Variables

Input variable

Input variable Name Data type Range initialization Descriptive
B Sending data BYTE 0-255 0 Input data
Output variable
Output variable Name Data type Range initialization Descriptive
BYTE_T(éﬁH EXinAS Receive data WORD 0-FFFF 0 Output data
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
g %2}
w w| = |Z c c | g _ Sl =3 |o b
S |Z2|5|Z|E|2|S|S|S|g|=|2EIB 2 2523 |ulz
2 R|EEE|Z2|3|3|2|3 7 |5|5|F 2| R R0 |72
@ — — | = o Q
BYTE TO - N T e e e I i i [t
HEXinASCI
I

® Program demo
ST:

o 5
i| output] 1623130 |:=BYTE T0 HENinASCII (input[16#10)

LD:

. -
| BYTE_TO_HEXinASCII
| input B output
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3.8.5 WORD_AS_STRING
This operator converts BYTE type data to hexadecimal ASCII code.

® Command Format

Instruction Name FB/FC LD ST File
Numeric to e STR:=WORD_AS
WOTI}{DIN%S—S String FC = ENor STRING(val 1,OR | Uil
Instructions — oRDER DER);

© 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 BOOL FALSE-TRUE FALSE Converting the hlgh and low
conversion bytes of a variable
Output variable
Output variable Name Data type Range initialization Descriptive
WORD_AS STRING | Receive data STRING - © Output data
Boole . . Real Moment, Duration,
Bit string Integer .
an number Date, String
o| 2!
T |w c cC|c _ - —
o<§2§‘£99E929:§?§j580w
S H2|8|81Z2|53|2|2|53|5|3|3|& |25 23|7 |2
= | A — =& | 5 o 8
WORD AS ST| - | -| - |- -| -| - -| - -| - - -1 -V -1 -|- - -V~
RING
® Program demo
ST:
17 //WORD AS STRING
18 out57| 1 |:=WORD RS STRING(INST[ 2% |, INS: DA ;
LD:
73
WORD AS STRING
EN OUT26
IN41 W
1N4z | ESTE— ORODER
Note:

The command does not use the ORDER pin to toggle the high and low bits and does not modify the value. 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).
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3.8.6 BYTE_TO_HEXSTRING
This operator converts BYTE type data to hexadecimal ASCII code.

® Command Format

Instruction Name FB/FC LD ST File
BYTE to Byte To HexString
BYTE TO H | hexadecimal -EN Ejor | STR:=BYTE TO HE
EXSTRING | string FC Ig || XSTRING(val); SM3_Shared
Instructions
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
B Sending data BYTE 0-255 0 Input data
Output variable
Output variable Name Data type | Range | initialization Descriptive
BYTE TO HEXSTRING Receive data STRING - ¢ Output data
Boole . . Real Moment, Duration,
Bit string Integer .
an number Date, String
o| 2
@ | = c|c _ S 3 |o 3
A EHEHEEEIEERERE I EEEEIE
S H2|8|8/Z2|53|2|2|53|5|3|3|& 2|58k 3|7 2
- o @ — = |- — e Q
BYTE TO HE| - | -| - | -| -| - -| =| = - - - -| -| -| - |- -| -]+
XSTRING

® Program demo
ST:

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

LD:

l |

Byte To_ HexString
0

| snput (12515
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3.8.7 WORD _TO_HEXSTRING
This operator converts WORD type data to hexadecimal ASCII code.

® Command Format

Instruction Name FB/FC LD ST File
WORD to word To HexStel
. oT o HexString —
worp o | Mk || ISR ST R | s
HEXSTRING & - ared
Instruction W B (val);
S

© Related Variables

Input variable

Input variable Name Data type Range initialization Descriptive
\W Sending data WORD 0-FFFF 0 Input data
Output variable
Output variable Name Data type | Range | Iinitialization Descriptive
WORD_TO HEXSTRING Receive data STRING - ¢ Output data
Boole . . Real Moment, Duration,
Bit string Integer .
an number Date, String
o| 2!
@ | c c|c _ S 3 |o 3
2 12| & Z glg|g|Slclgl=|12ElB|g|2132|glz
S Z2|881Z2|53|2|2|53|5|3|3|& 2|5k 3|7 2
- o @ — = |- — e Q
WORD TO HE| - | -| - | -| | = - = = - - - -| - -1 -1|- -| -]+
XSTRING

® Program demo
ST:

‘word

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

LD:

. —
Word To HexString

= VAR_strings

‘ VAR _wordl w
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3.8.8 DWORD_TO HEXSTRING
This operator converts DWORD type data to hexadecimal ASCII code.

® Command Format

Instruction Name FB/FC LD ST File
DWORD TO Egsgmz Dword To_HexString STR:=BYTE_T
HEXSTRIN : FC EN ERCr | O_HEXSTRIN | SM3_Shared
- G string 14 G(_V31)' —
Instructions " ’
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
\W Sending data WORD 0-FFFF 0 Input data
Output variable
Output variable Name Data type | Range | Iinitialization Descriptive
WORD_TO HEXSTRING Receive data STRING - @ Output data
Boole . . Real Moment, Duration,
Bit string Integer .
an number Date, String
— 2}
w |w| = |2 c c|c _ = | 5| 9|0 3
S |2IS|2|E|2|S|E|E|gz|2|E|a|8|2 3 2|o|E
S FIZ81812|2/2|2|53|3|3|3|z|2 |5 73|72
= | 58| 3 515 =2 s A
WORD TO HE| - | -| - | -| | = - = = - - - -| - -1 -1|- -| -]+
XSTRING
® Program demo
ST:
‘ STR| ‘00003039  |:=DWORD_TO HEXSTRING (VAL 12245 ) ;I
LD:

VAR wordl

EN

W

Word To HexString
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3.9 Mathematical operation instructions.
3.9.1 Instruction List

Instruction Type Name FB/FC Functionality
ADD FC Addition
SUB FC Subtractive
MUL FC Multiplication
DIV FC Division
MOD FC Remainder
ABS FC Absolute value
SQRT FC Square root
. LN FC Natural logarithm
Mathemgtlcal LOG FC Common logarithm
operation EXP FC | Index
instruction EXPT FC___ | Power index
SIN FC Sine
COS FC Cosine
TAN FC Tangent
ASIN FC Arcsine
ACOS FC Arccosine
ATAN FC Arctangent
SIZEOF FC Get data size
3.9.2 ADD
Adds the input variables and outputs the result of the addition.
©® Command Format
Instruction Name FB/FC LD ST File
ADD
11 -1EN ENG-
ADD Addition FC 1+ L | ouT=iNi+IN2; -
Instructions |
© 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
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
— wn
®  |w| =S c =l - 7| S| 2 |C =
S 3/c|3|8|2|512|S5|8|2|2|2|8|8|25/8 |2k
= =G |E|E 5|7 Z13 |- S(H | B |& |8 |3V ?)
NI EEI R IEEIRE
N2 RN REEIEEIRE
OUT RN IEREE

(o)}
~
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®© Program demo

ST:
‘ outl[ & |:=INg| k1IN0 2 |:
LD:
L
1
ADD
EN + outd [ & |
INs [ 1 |
mNio[ 2
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3.9.3SUB
Subtract the input variables and output the result of the subtraction.
©® Command Format
Instruction Name FB/FC LD ST File
SUB
: -EN ENC|
SUB Subtractive FC i - || OUT=INT - IN2; -
Instructions 1
© 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
Output variable Name Data type Range initialization Descriptive
ouT Output value - ALL - Subtractive value
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
o = et
w ov cC c|c _ = - | ~
2 |2|§|E|Z|g|S|8|E|g|z|2|5|B|z|2 2| gl
S |3 2|8 Z1Z1Z2|2|3|5|3|3|z|2 |5k |7|2Z
= SHIcIR=aE= 503 = < 8
INI R R R
N2 R R R R R
OUT NV VIV VIV VY-
® Program demo
ST:
ll output[ & |i=inputl[ 10 Finput2] = I.'F{F_TUF{NAv
LD:
1
5UB
- E—
inputl [~ output
input2[2
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3.9.4 MUL

Multiplication of variables or constants.

® Command Format

Instruction Name FB/FC LD ST File
. . . HUL
MUL Multiplication | . 1= = "L | oUuT=INT * IN2; -
Instructions |
© 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
Output variable Name Data type Range initialization Descriptive
ouT Output value - ALL - Multiplication value
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
o = v
W w c G| — —
R EHEEIEIEEEREIEE R E EHEEIE
OH@% Z|Z|Z|Z|3|5 5|32 |52 85|22
= |m 5 g| = 515 Elg | @ @ &
IN1 S N N A N N A B N O N A e B I A I I Y A Y O 2 ) T B
IN2 S BV I A B/ N A IV N A N A Y A N N A A N N T N
OUT N/ EVE IR/ VS BV BV IRV VA AV VA VA VAR VN IRV R O
® Program demo
ST:
1 r .L_d—__-: —
2| out2[ W8 :=IN11[ 2 J*IN12[ § |
LD:
O
il
MUL
BN g outl
IN11
miz[ 9
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® Command Format

Instruction Name FB/FC LD ST File
DTV
Division e ENOT
DIV . FC - f' L OUT:=IN1 / IN2; -
Instructions
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
IN1 Dividend - ALL - Input data
IN2 Divisor - ALL - Input data
Output variable
Output variable Name Data type Range initialization Descriptive
ouT Output value - ALL - Division value
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
ol %2
oy o c c | g . =~ | 5| 3|0 =
o~<§§§‘£99:529:m§~>80x
S |3 &8 Z|312|2|53|5|3|3|e|=2|E83g|"|%
- o @ = = | — — e Q
IN1 - VI VN EV/ IRV VR IRV ROV VN IRV RV IRV RV IRV IRV IRV B IR I
N2 - VI ERVEN IV VS VR RV BNV IRV IRV RV SRV VR VS (VN IRV S R
OUT I/ VAN IV VN VR OV IRV IRV IRV IRV RV VR ERVR (VN IV (R
® Program demo
ST:

J.I output:=inputl / input2;RETURN|

LD:
1
DIV
— / outpur =]
snputa
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3.9.6 MOD

Dividing two inputs.

® Command Format

Instruction Name FB/FC LD ST File
MOD
- -EN ENC |-
MOD Remainder FC i u OUT:=IN1 MOD IN2; -
Instructions
© 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
Output variable Name Data type Range initialization Descriptive
ouT Remainder value - ALL - Division value
M t, Durati
Boolean Bit string Integer Real oment, u.ra ton
number Date, String
— wn
w (@] £ |2 S S| C — S| 3 |o =
5 12|S|Z|E|z|S|2|E|glz|2|E|B8|2|2 52|z
S B2 Z|%|Z2|2|5|5|3|3|&|= |85 5|7|Z
= s e 515 =& s A
IN1 e N N A N A N A e N A N B N B N O A I A I e R Y B R
IN2 SRR B R RV VN VAN BV I RV A N N A O i B I I
OUT N N VA BN VA VA VA BV VA N VA B e T e
® Program demo
ST:
-
5 A /MOD
10|« out3[ 1 |:=IN13[ & |MOD IN14[ 2 |
LD:
R
______ =
MOD
EN outz
mis[ 8
e[ 2
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3.9.7 ABS

Dividing two inputs.

® Command Format

Instruction Name FB/FC LD ST File
ABS
Absolute
ABS address FC -|EN EHC | ouT:=ABS(IN):; -
Instructions — =
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
IN Data value - ALL - Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
ouT Absolute value - ALL - Output value
M t, Durati
Boolean Bit string Integer Real oment, u.ra ton
number Date, String
— wn
w w| = |S C C |G _ =~ | 5| 3 |o =
o |Z|IS|E|E|z|S|2|E|2|z12|E|E|B|E B |glE
= |B|IB|EIE|E|2|5|&|72|7 |25 |F || 8 B ° Z
IN N (Y A B A N e N N B N N O I A N A N B B A N O A e I O R
ouT S N I A L A Y A N N B N B N N A I N B e Y O O e e e
® Program demo
ST:
'.| I:.utput:;ABS{inputJ [RETURN] o
LD:
| BABS
e
| input - output
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3.9.8 SQRT

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

® Command Format

Instruction Name FB/FC LD ST File
SORT
Calculate the | i
SQRT square root FC EN ENC OUT:=SQRT(IN); -
value - —

® Related Variables

Input variable

Input variable Name Data type Range initialization Descriptive
IN Data value - ALL - Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
ouT Output value - ALL - Output value
M t, Durati
Boolean Bit string Integer Real oment, Paration,
number Date, String
ol w
o w c c|c _ S| 3 |o =
R EEHEEEIEEREIEI I EEEEIE
S |2z |8|812|53|2|2|3|5|3|3|z|2|57/5|° |2
= m AN = B & | @ o A
IN S (] VN I/ IV IV VR IRV IRV RV BV RV VN ARVEN IRV I R e
OUT e e e L R R I v v B () R
® Program demo
ST:
2| outd 3 |:=SORT(IN1S[ 8§ |
LD:
: _
SORT
EN oue3 [ &8
IN15

74




% Leadshine

Medium-Sized PLC Instruction Guide

3.99 LN

Performs logarithmic operations on input data and outputs logarithmic results.

® Command Format

Instruction Name FB/FC LD ST File
LN
LN logarithmic FC TEN EROE ) our=LNaNy; .
nstruction | |
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
IN Data value - ALL - Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
ouT Output value - ALL - Output value
M t, Durati
Boolean Bit string Integer Real oment, u.ra ton
number Date, String
o| = wn
o o < S| S — 5 |O =
2 2S5 5|2|21E|E|%|2|8|5|8 8|2 88 ez
= |B|BE|g|3|7|5|5|3 7|27 |F || B E© A
IN - L BN A N B R A I I N L N A N B N A N I O I ) R R
OUT - N N e e e e I R T IV IV e B e e

® Program demo
ST:

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

LN

[~ output
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3.9.10 LOG

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

® Command Format

Instruction Name FB/FC LD ST File
Common LOG
LOG logarithm FC -|EN B OUT:=LOG(IN); -
instruction —

® Related Variables

Input variable

Input variable Name Data type Range initialization Descriptive
IN Data value - ALL - Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
ouT Output value - ALL - Output value
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
ol wn
oy o c c | g . =~ | 5| 3| =
2 |2|§12|2|2|S|8|E|g|z|2|5 8|8 2182 ||z
S |2z |8|812|53|2|2|3|5|3|3|z|2|57/5|° |2
- o @ = = | — — o Q
IN S (] VN I/ IV IV VR IRV IRV RV BV RV VN ARVEN IRV I R e
OUT S I e e e e e e e e Y2 VAN I ) I IR
® Program demo
ST:
2| outs[ 3 |-=LOG(IN1&[ 1000 | ;
LD:
1
LOG
EN owes [ 2]
nie[ 100 }—
2
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3.9.11 EXP

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

® Command Format

Instruction Name FB/FC LD ST File
EXP
EXP Index FC = Ll OUT:=EXP(IN); -
nstruction 4 L
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
IN Data value - ALL - Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
ouT Output value - ALL - Output value
M t, Durati
Boolean Bit string Integer Real oment, u.ra ton
number Date, String
ol %2
o w c c|c . |9 |o =
2 |2|18§12/2|2|5|S|E|g|z|2|c|B|e|2 R 2|elE
S |A|ZI8|812|53|2|2|3|5 3|3|z|2 |58 R%|"|Z
= m A ENEELE = B & | T o A
IN - IV V2R Y/ IV SV BV VN EEV L BV Y A N Y Y I e e e
OUT - o L T I e ey iy e I T VS IV e

® Program demo
ST:

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

LD:

l |

| nput

output 2_2E+04 »
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3.9.12 EXPT

Output the result of the power operation using input data 1 as the base and input data 2 as the second power

® Command Format

78

Instruction Name FB/FC LD ST File
' EXP
EXPT Power index FC = Ll OUT:=EXPT(IN); -
nstruction 4 L
© 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.
Output variable Name Data type Range initialization Descriptive
ouT Output value - ALL - Output value
M t, Durati
Boolean Bit string Integer Real oment, Paration,
number Date, String
ol 7
o w c c|c _ = | 5| 3 |o -
O~<§§§‘£99:529:m§~>8Uw
S |22 I8|812|53|22|3|5\3|3|z|2 |8 3|° |2
- o @ = = | — — e Q
NI RN EEE
N2 RN RN EEE
OuUT e e e e e L e e e e e A ) I e
® Program demo
ST:
- — ..
2 outé 125 |:=EXPT({IN17_5 | n2[ 2 |i:
LD:
l L . 4
EXPT
EN ] o E || 135
IN17
n2[ ¥}




% Leadshine

Medium-Sized PLC Instruction Guide

3.9.13 SIN

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

® Command Format

Instruction Name FB/FC LD ST File
. SIN
SIN Sine FC JEN  ENOF OUT:=SIN(IN); -
Instruction 4 L
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
IN Data value - ALL - Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
ouT Output value - ALL - Output value
M t, Durati
Boolean Bit string Integer Real oment, Paration,
number Date, String
wwégchGCchhw“ac@ 4
S [X|cl§|lS|g|z|2|E|Z|Z2|2|lz|B|8| 2|5 2|97
o — 21Z%12|Z 51 Z > | cIBSRE=RE=
= s @ Q gl(=S(7 (553 = S|=|BF|E| @ |3 A
IN e Y B A N N BN e B N B A I A N B N I N O e Y T I
ouT S i R R IR A B I IR R AR N AR INVA IV BT Y I I
® Program demo
ST:
ll output :=SIN{input) ;[FETURN] -
LD:
: -
5IN
input - output
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3.9.14 COS

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

® Command Format

Instruction Name FB/FC LD ST File
COs
Cos Cosine FC -EN ENCF | ouT:=cos(n); -
Instruction _ |
® Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
IN Data value - ALL - Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
ouT Output value - ALL - Output value
M t, Durati
Boolean Bit string Integer Real oment, u.ra 1o
number Date, String
o = et
w o C c | C
= 1%182|2|g|s|E|E|g|z|2 |5 |8 |B|2 82| cE
S 2|72 I181812|4|2|2|3|5|3|3|z|=|5Bg 3|75
= SHIcIR=gg= 503 = i A
IN - T A N A N B N N B I A N A Y A N A A Y A o B B B
OUT - B I T T e e e e e A (Y I e I

® Program demo
ST:

LD:

-

2|" out7[ 48 v |:=COS(IN1E[ 80 ):

am

|[IN18|| 80

EN

80

out’ —0_.448
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3.9.15 TAN

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

® Command Format

Instruction Name FB/FC LD ST File
TAN
TAN Tangent FC JEN  ENOR OUT:=TAN(IN); ;
nstruction - L
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
IN Data value - ALL - Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
ouT Output value - ALL - Output value
M t, Durati
Boolean Bit string Integer Real oment, u.ra ron,
number Date, String
g w»
o w| £ |2 S S| C — =~ | 5|3 |o =
S 3/c|E|8|2|512|S5|8|2(2|2|2|8|EB|2|2|E
° FlEE8Z|5|212/5 75|53 F|E|F RS 72
IN - T A Y A N N N B I B N A Y A Y e A N A N A R I R B
OouT - o R e I I IR A R (R N B I VAN VAN B R O T I

® Program demo

ST:

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

LD:

l |

| snput

TEN
ocutput D.648 »
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3.9.16 ASIN

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

® Command Format

Instruction Name FB/FC LD ST File
. ASIN
ASIN Arcsine FC —|EN  ENOR- OUT:=ASIN(IN); -
mstruction n |
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
IN Data value - ALL - Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
ouT Output value - ALL - Output value
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
ol 2!
w w c c|c _ S g lg 3
S HEHEEIEEHEEIEIE T E R E
o) — g S Z\|Z|Z|Z E 5 Z 02z > < |5 S| 7| Z
= m AL = =& | @ (o 8
IN - VI IRV R RV RV IRV IRV BRVEN IRV BV IRV VA VA VA R B e e
OUT - e T I e e e e e I (AN IRV Ei ) B

® Program demo

ST:

l| output :=TAN (i

LD:

nput) ;[RETURN]

l |

TEN
input output [0 628 ¥
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3.9.17 ACOS

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

® Command Format

Instruction Name FB/FC LD ST File
ACOS
ACOS Arccosine FC —EN  ENOF OUT:=ACOS(IN); ;
nstruction | i
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
IN Data value - ALL - Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
ouT Output value - ALL - Output value
M t, Durati
Boolean Bit string Integer Real oment, u.ra 1o
number Date, String
o = et
w w c G| C - 7~ = | =
2 B|EE|5|E|S|E|E|%|z|8|5 B |8 |2 8 8 |22
= S G |EIE|5|5 55| S|H|F 2|8 |3 C %
IN - L B N A B B N B I B I N N L N B A N O I O e e R R
ouT - = N e AT E T T N AN I AR NP VAN ISV I Y R R I

® Program demo
ST:

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

LD:

l |

input

BCOS
output 1.05  »
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3.9.18 ATAN

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

® Command Format

Instruction

Name FB/FC LD ST File
ATAN
ATAN Arctangent FC -EN  EWO OUT:=ATAN(IN); ;
Instruction | i
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
IN Data value - ALL - Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
ouT Output value - ALL - Output value
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
ol 2!
w w c c|c _ S g lg 3
o<§§§%99E929%§§”>33W
o) — g S Z\|Z|Z|Z E 5 Z 02z > < |5 S| 7| Z
= m AEIEIEELE = =& | @ (o 8
IN - VI IRV RV IRV VR IRV IRV BRVEN IRV IOV IRV VI VA VAN R B e e
OouT - o B e T I I I N IR AT A R VAN BV B Y I EE N
® Program demo
ST:
: :| OUT3&6[__ 0785 » |:=ATAN(INS& 1 ___ |i:
LD:

l |

| input

LCOS
output
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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.

©® Command Format

Medium-Sized PLC Instruction Guide

Instruction Name FB/FC LD ST File
SIZEQOF
SIZEOF Get data size FC = EROF | ouT=s1zEOFN); ;
mstruction _ |

® Related Variables

Input variable
Input variable Name Data type Range initialization Descriptive
IN Data value - ALL - Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
ouT Output value - ALL - Output value
M t, Duration,
Boolean Bit string Integer Real omett uf'a on
number Date, String
ol %2
o w = c|c _ Sl s | -
S 12|3|Z12/15/21E4|2|2/5|8 2|28 25|z
° |2|E|5|8|2|53|2|3|5|°|5|5|8|E 531572
IN VAR BV VS v/ Y IV VA IV IV VA IV VA IV VL RV BV Y VA IV B
OUT VA ] BV /v VS BV Y IV A Y IV VA VA BV RV RV A Y VA IRV IOV
® Program demo
ST:
OUTPUT1| 20 |:=SIZEOF (INl):
LD:
SIZEOF
OUT1 — — OUTPUT 20
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3.10 String.

3.10.1 Instruction List

Instruction Type Name FB/FC Functionality
LEN FC Get string length
LEFT FC String from the left
RIGHT FC Take the string from the right
MID FC Taking strings from the middle
String instruction 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.
® Command Format
Instruction Name FB/FC LD ST File
Get string len
LEN length FC —|EN ENOF OUT:= LEN (IN); -
instruction -15TR -
® Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
STR Data value STRING(255) ¢ Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
LEN Return value INT 0-65535 0 Output value
M t, Duration,
Boolean Bit string Integer Real omen u.ra on
number Date, String
o| = wn
o w < S| S — 5 |O =
O<§§§C£99EEZQE§§~>SU>O
S |2 F|g Z|1Z1Z2|Z 513 > > 5128 |72
£ CIRSHIcIR-A =R RN =N S| = F|& | d @ A
STR - o B Y R R I N I R A B R R B - - - A
LEN e e e e e T e e O
® Program demo
ST:
ll output :=LEN (input) ; EETURN] o
LD:
T -
| len
| snput ST output
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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.

® Command Format

Instruction

Name FB/FC LD ST File
LEFT
LEFT tshtél?fftfmm FC i SO | sTRu=LEFT -
instruction I i (STR,SIZE);
—SIZE
®© 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.
Output variable Name Data type Range initialization Descriptive
LEFT Return value | STRING(255) ALL o Number of target
strings
M t, Durati
Boolean Bit string Integer Real oment, u.ra ton
number Date, String
— w»
o w| £ |2 S S |G — =~ | 5| 3|0 3
S |X|SIE|E|g|E|E|E|2|2|2|5 |8 |B|E 23 |g|E
= SHIcIR=aE= 503 = < A
STR I D B
SIZE I ) L e S I i D e
LEFT - - - - S I I . BN
® Program demo
ST: _ _
OUTPUT2] lead :=LEFT (STR1[ leadshine |, SIZE[ & |):
LD:
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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.

® Command Format

Instruction Name FB/FC LD ST File
RIGHT
String from 4EHN ERO
: STR1:= RIGHT
RIGHT ‘Fhe rlghjc FC dsTR | (STR.SIZE): -
1nstruction
—-SIZE

® 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.
Output variable Name Data type Range initialization Descriptive
RIGHT Return value | STRING(255) ALL o Number of target
strings
M t, Durati
Boolean Bit string Integer Real oment, u.ra ron,
number Date, String
— w»
o w| £ |2 S S |G — =~ | 5| 3|0 =
S |X|SIE|E|g|E|E|E|2|2|2|5|B|8|2 28 |g|E
S |3 =F g Z14|1Z2|2|5|5|5 2| > 2o |7 |2
STR I D B
SIZE I ) L e S I i D e
RIGHT S I I e T e e
® Program demo
ST:
J.| output:=RIGHT (inputl, input2) ; EETURN] -
LD:
| RIGHT
‘ snpur1 [ Tamear}—{stR outpus
input2 [ 3 |—SIZE
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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.

©® Command Format

Instruction Name FB/FC LD ST File
MID
Stri f 1EH ENCO[
MID the middle FC e I STRI:= MID -
instruction 1LEN (STR,LEN,POS);
1BOS
© 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.
Output variable Name Data type Range initialization Descriptive
MID Return value | STRING(255) ALL o Number of target
strings
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
— 2}
w w| = |Z c c | c _ = | 5| 5 |o 3
S |2|c|ZE|2|S\S|c|g|z|2E|la|g|l2323|a|z
S |Z|z|8/18|Z2|3|2|2|53|5|3|2|& |2 |87 7|2
= s e 515 =& b 8
STR S e e
LEN e I IV T e D I B
POS - o N B B - - \ - - - S B
(MID) S 1 ) I
® Program demo
ST:
2|v outll[ M7 [:= MID (IN23[ sy |, IN24[ 2 | INas[ 1 );
LD:
1
MTID
EN cutll
23 rizar |sSTR
IN24[__ 2 |—LEN
INzs[__ 1 |—|poS
NEZEN
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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.

©® Command Format

Instruction Name FB/FC LD ST File
COMCAT
String -EN EHC [ —
CONCAT concatenation FC dsTR1 i 2;?.27)'CONCAT (STR1, -
instruction ’
- 5TE2

® Related Variables

Input variable

Input variable Name Data type Range initialization Descriptive
STRI1 Source string 1 STRING(255) - ¢ Input string 1
STR2 Source string 1 STRING(255) - © Input string 2
Output variable.
Output variable Name Data type Range initialization Descriptive
CONCAT Return value | STRING(255) i o Output the synthesised
string
M t, Durati
Boolean Bit string Integer Real oment, uration,
number Date, String
g 2}
w w| = |2 C C |G — Sl 3 |o =
& |ZISIZ|E|2|S|S|E|g|2|2|E|B|e| 252 ulz
S |H|IEE|I2|Z|5|3|2|5|7|5|3|e|2|8[R°|7|Z
@ — = | - ! Q
STRI1 - S I I e e e
STR2 - S I I e e e
CONCAT - - - - A
® Program demo
ST:

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

LD:

output
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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.
©® Command Format
Instruction Name FB/FC LD ST File
INSERT
1EN ENCF
INSERT String insertlon 15TR1 L gigzzl)lgSSERT (STR1, i
instruction lsTR2 , );
1POS
® Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
STRI1 Source string 1 STRING(255) ¢ Input string 1
STR2 Source string 1 STRING(255) © Input string 2
POS Data insertion position INT 0-65535 0 Data 1r‘1s.ert10n
position
Output variable.
Output variable Name Data type Range initialization Descriptive
INSERT Return value STRING(255) - ¢ Output the new string
M t, Durati
Boolean Bit string Integer Real oment, Paration,
number Date, String
o| = wn
w vo) c c|c _ —
o<§2§299EE29:§§jESUW
S H|EE Z|1Z|Z2|Z2|3|5|3|3 |22 |58 3|72
= o dElE 5|3 ElR| P = 5
STR1 S T I e [ [ e o i O (T Nt By i B
STR2 S T I e e e = I i (e e O (It B B
POS 1 e e e e I O S U (o U ) O R
INSERT e e T e e e e Y
® Program demo
ST:
2|+ ouclz[ _izes | := INSERT (IN2§] 123 |, TH27] 3 L Inz2s 2 )i
LD:
1
INSERT
— outl2
mNze[ 123" |—STR1
27 [ TEST | sTR2
INzs[_=2 |—Fos
N[
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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.

©® Command Format

Instruction Name FB/FC LD ST File
DELETE
—1EN ENC
DELETE Strlng Ipser‘uon FC dsTR R STR:= DELETE (STR1, i
instruction STR2,POS);
- LEN
- PQS

® Related Variables

Input variable

Input variable Name Data type Range initialization Descriptive
STRI1 Source string STRING(255) - ¢ 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.
Output variable Name Data type Range initialization Descriptive
DELETE Return value | STRING(255) i o Output the synthesised
string
M t, Durati
Boolean Bit string Integer Real oment, Paration,
number Date, String
— wn
w (@] £ |2 S S| C — S| 3 |o =
5 12|S|Z|E|lz|S|2|E|glz|2|E B 23 2]|glR
S B2 Z|Z|Z|2|5|5|3|3 ||z |5 35|72
= s e 515 =& s A
STR - ) I I I e e N
LEN - S e S I I IV S I i B B B
POS - B I I - - v N I S R
DELETE - ) I I I e e N
® Program demo
ST:

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

LD:

1

DELETE
O

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

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

® Command Format

Instruction Name FB/FC LD ST File
FIND
FIND String lookup FC = - B STR:=FIND (STRI,
instruction —STIR1 — | STR2); i
—STR2

® Related Variables

Input variable

Input variable Name Data type Range initialization Descriptive
STRI1 Source string STRING(255) - © Input string 1
STR2 Source string STRING(255) - ¢ Input string 1

Output variable.
Output variable Name Data type Range initialization Descriptive
Position of the target
FIND Return value INT 0-65536 0 string in the source
string
M t, Durati
Boolean Bit string Integer Real oment, u.ra ton
number Date, String
g wn
w m| £ |Z C |G — =~ | 5| 3 |o 3
°<O§§9E95529%mﬁﬁ>gow
S FElEl8|Z2|2|212|2/5|2|2 (2|2 53¢ |°|F
@ — = | - = Q

STR1 B e e e e e e e

STR2 I I e

Output - - N -] - -] -] -

® Program demo
ST:
H 1 A /FIND
2 outl3[ 7 | := FIND (IN29[ 123456785 |, IN3(| 78 5
LD:
; _
FTHD
EN outl3
IN25| "123456765' |—{S5TR1
IN20 | "TE" —5TR2
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3.10.10 REPLACE

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

® Command Format

Instruction Name FB/FC LD ST File
REFPLACE
String 1= Ewer
T i STR:= REPLACE
REPLACE Replacgrnent FC dstR2 (STR1, STR2,L.P): -
nstruction 1L
1F
® Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
STRI1 Source string STRING(255) - © Input string 1
STR2 Source string STRING(255) - ¢ Input string 1
L Source string INT 0-65536 0 Source string
P Data position INT 0-65536 0 Data position
Output variable.
Output variable Name Data type Range initialization Descriptive
REPLACE Return value STRING(255) - © Target string
M t, Durati
Boolean Bit string Integer Real oment, u.ra ron,
number Date, String
g wn
w |w| =S = S| C _ = | 5| = |o 4
S |2|S|EE|lz|S|S|S|g|z|2|5 |8 B 2B 2 |alE
e |H2E|2|2|3|Z2|2|3|7|3|3 & |z|8R° |72
|- = | - — Q
STRI1 - o B I IR R I R I B N B - - - - - -1 A
STR2 - o I I AR N I N I I N B - - - - - -1
P - o I R T T EE e AV A (R (R (N I I A I
REPLACE e I I I I D I e ey D R T I )

® Program demo
ST:

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

LD:

1

REPLACE

inpurl
input2
input3[_2 |
inputda [ 2 |
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3.11 Address operation.
3.11.1 Instruction List

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

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

® Command Format

Instruction Name FB/FC LD ST File
Retrieve an ADR
ADR address FC T ENO™ | ouT:= ADR (IN); ;
instruction ] B
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
IN Target data - - - Target data
Output variable.
Output variable Name Data type Range initialization Descriptive
Target data POINTER _TO <
ouT address TYPE> - 0 Target data address
M t, Durati
Boolean Bit string Integer Real oment, u.ra ron,
number Date, String
g w»
w |w| =S = S| g _ = | 5| 5 |o 4
S |Z|S|E|E|z|S|S|E|g|z|18|5|e|a|2 B 23|alE
) - 21Z1512|2Z s > | S5 | 3| Z
= o @ @ g4 S 15157 S| =3 | B & | T |d &
N R R R R IR ERRE
OUT POINTER TO <TYPE>
® Program demo
ST:
outPEN000002D 558805 7AADR (IN 1l 0 | ;
LD:
EN ENO
IN 1 outpt [16#000002D5 |
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3.11.3~°

Fetch address content instruction.

® Command Format

Instruction Name FB/FC LD ST File
Fetch address
" content FC n n -
instruction

© Related Variables

Input variable

Input variable Name Data type Range initialization Descriptive
IN Target data - - - Target data
Output variable.
Output variable Name Data type Range initialization Descriptive
Coptents of a o Contents of a pointer
ouT pointer to an - -
to an address
address
M t, Durati
Boolean Bit string Integer Real oment, u.ra ton
number Date, String
o = A
o oy G c | C
2 |2|§2|2|2|5|S|E|g|z|2|5 Bl 22|z
S 3/815212|2|12|2|5|3|2|2 |E|E|ERIS|3E
&= SHISIRRE= 515 = o A
OUT
® Program demo
ST:

input2:=ADR(pt);
inputl:=input2”;
LD:

-

ADR
ot [100 input2

MCOVE

inputz~ —inputl

© 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.
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3.11.4 BITADR
Take the memory address of the BOOL variable and assign the result to the output variable.

® Command Format

Instruction Name FB/FC LD ST File
BITADR
i T:=
BITADR | Ditaddress FC -EN ENOf~ |9V .
mstruction _ . BITADR (IN);

® Related Variables

Input variable

Input variable Name Data type Range initialization Descriptive
IN Target data BOOL - - Target data
Output variable.
Output variable Name Data type Range initialization Descriptive
ouT Destination addresss; DWORD - 0 Destination address
Moment, Duration
Boolean Bit string Integer Real ’ u. fon,
number Date, String
o = v
w w c c | c — ~ = | =
S H|zIB121Z|3|2|2|3|3|3|3 2|5 |833|7|5
= =GB | S 5|3 ElE | @ o 8
ouT e ) e e e e I e e e I U iy (R
® Program demo
ST:
3 E out42| 1820000000040000000 | := BITADR(INGZRGIHEL ;
out 900  1620000000040000014 |:= BITADR (INSOOEGENEL ;
LD:
17
BITADR
o
LIS TOUE g out900 [1&30000000040000014 |
18
BITADR
L
(N TRUE gan out42 [16$0000000040000000
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3.12 File Operations.
3.12.1 Instruction List

Instruction Type Name FB/FC Functionality
SysFileOpen FB Open file
SysFileClose FB Close file
SysFileWrite FB Write to a file
SysFileRead FB Read file
SysFileDelete FB Delete file
SysFileCopy FB Copy file
SysFileRename FB Rename a file
File Operations SysFileSetPos FB Setting the file read/write location
SysFileGetPos FB Read file read/write location
SysFileGetSize FB Get file size
File.Open FB Open files by directory
File.Close FB Close file by directory
File.Copy FB Copy by directory
File.Create FB Create by directory
File.Delete FB Delete by directory
3.12.2 SysFileOpen
Open an existing file or create a new one.
® Command Format
Instruction Name FB/FC LD ST File
SysFilelpen
—EN END SysFileOpen(
- - File:=
SysFileOpen Open ﬁ.le FC e SEET SysFile
nstruction —am am:=,
—pResult pResult:=);
® Related Variables
Input variable
Input variable Name Data type Range | initialization Descriptive
szFile filename STRING - - Path to open or create
a file
am Documgnt access ACCESS MODE i ) Requested document
modalities - access patterns
Result Pointer to error code POINTER TO - Pointer to runtime
p RTS IEC RESULT system error
Output variable.
Output variable Name Data type Range | initialization Descriptive
SysFileOpen Return value RTS IEC_HANDLE - - File handles
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. . Real Moment, Duration,
Boolean  Bit string Integer .
number Date, String
5 wn
w |w| = |2 c cC|c = | S| 9| 3
8ﬁo§§z§§:5255§§§5835
2 B8 |z z Z15|3|3|=2 7|55 |E|g|& |8 ° Z
SZFILE - e e I B e I e e A B B I - - - - - A
AM ACCESS_MODE
PRESULT POINTER TO RTS IEC RESULT
SysFileOpen RTS IEC HANDLE

® Program demo
ST:

S| IF start THEN

END IF

LD:

l |

STRRT

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

s=CAalohy

S5ysFileOpen

ACCESS_MODE.EM WRITE PLUS

neme [ "D:\zj\123. b 3zFile output | 3082525545048 ]

am

ADE (udiOpenError) —pResult

© 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 ;PPEND 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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3.12.3 SysFileClose
Close File Operation.

® Command Format

Instruction Name FB/FC LD ST File
SysFileClose
SysFileClose Close file FC —EN ENC[ SysFileClose(hFile); SysFile
Instruction )
—|hFile —
© Related Variables
Input variable
Input variable Name Data type Range | initialization Descriptive
hFile File handle RTS IEC_ HANDLE - - File handle
Output variable.
Output variable Name Data type Range | initialization Descriptive
SysFileClose Return value RTS IEC_RESULT - - File handles
Boolea . . Real Moment, Duration,
Bit string Integer .
n number Date, String
g 2}
w |w| = |Z c =l _ = | 5| 5 |o 4
B EREEEEEHBEI I E EEIEE
= 8|5 8lg|3|73|5|5|7 |7 |35 |F|&|B 5" a
hFile RTS IEC HANDLE
SysFileClose RTS IEC RESULT

® Program demo
ST:

:'_|
LD:

‘ FileClose

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

SysFileClose
hFile [[63000001FE —lnFile
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3.12.4 SysFileWrite
Writing the contents of a file.
® Command Format

Instruction Name FB/FC LD ST File
SysFileWrite
1EH ENGC
Write to a 1hFile - . . .
. . SysFileWrite(hFile,pby .
SysFileWrite ﬁle . FC {ipbyBuffer Buffer,ulSize,pResult): SysFile
mstruction lulsize
1pResult
© Related Variables
Input variable
Input variable Name Data type Range mlttil;l:za Descriptive
szFile Filename RTS IEC HANDLE - - Filename
] Pointer to the
pbyBuffer  [Lointer to the contents of | o\ rpp 10 By TE i - |contents of the file
the file being written . .
being written
ulSize Number of bytes written XWORD quber of bytes
— written
Result 'Write file content error POINTER TO i 'Write file content
P code pointer RTS IEC RESULT error code pointer
Output variable.
Output variable Name Data type | Range initialization Descriptive
. . |Actual size of data written to
SysFileWrite Return value | XWORD - - the file, in bytes
Boolea . . Real Moment, Duration,
Bit string Integer .
n number Date, String
ol = = n
83%22%955&59“§wdgﬁcg
S |4 SIS|Z|Z2|2/2|2|3|Z2| 2|2 |22 88|35
= |88 AL = e B I < I B B e B I %
hFile RTS IEC HANDLE
pbyBuffer POINTER TO BYTE
ulSize - AN T-T-0-0-T-0-T-F-7-7-J-1T-7-1-
pResult POINTER TO RTS _IEC RESULT
SysFileWrite _XWORD
® Program demo
ST: o
71 udiwrite] 23 |:=SysFilefrite(hFile:=hFi1sf0000f3E42530] ¢ phyBuffer:=ADR(szTextline] Theet V),
78 ulSize:= INT TO UDINT(LEN{szTextLine[ Thsath ¥ |)), pResult:= ADR(udiWriteErron2E00000000000000) ;
LD:

FileWritel

0k

INT_TO UDINT (LEN (szTextLine))

ADR (udiWriteErrorl) —pResult

hFile | 16$000001F1 hFile

ADR (3zTextLine) —pb

101
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3.12.5 SysFileRead
Read the data content of the file.
® Command Format

Instruction Name FB/FC LD ST File
Sy=FileBRead
—EN ENC—
Read file —nFile - SysFileRead(hFile,pb
SysFileRead instruction FC —{pbyBuffer y]'3uffer,u181ze,pResul SysFile
—ulsize t):
—pEResult
© Related Variables
Input variable
Input variable Name Data type Range 1n1tti1(a;lllllza Descriptive
szFile Filename RTS IEC HANDLE - - Filename
] Pointer to the
pbyBuffer Pointer to the contents of POINTER TO BYTE - - contents of the read
the read file e
. Number of bytes read INumber of bytes read
ulSize from the file — XWORD from the file
Result Read file content error POINTER TO i Read file content
P code pointer RTS IEC RESULT error code pointer
Output variable.
Output variable Name Data type | Range initialization Descriptive
SysFileRead Return value XWORD - - The ac tal size of the read file
— data, in bytes
M t, Durati
Boolean Bit string Integer Real oment, u.ra ton
number Date, String
gl = = v
o o c c | g _ = 5 |O 3
S ZIZI8|5|Z2|2|2|Z2|53|5|3|3|&|= |58 B35|7|Z
= | gl g3 == s ™ a
hFile RTS IEC HANDLE
pbyBuffer POINTER TO BYTE
ulSize - LIS e -
pResult POINTER TO RTS IEC RESULT
SysFileRead _XWORD
® Program demo
ST: %
1 SysFilelpen(szFile:=name, am:=5ysFile.AM READ, pResult:=ADR(opensrror));
Z|* hfile:=SysFileCpen(szFile:=name, am:=5ysFile.2M READ, pResult:=ADR{cpenerrer));
SysFileRead(hFile:=hfile, pbyBuffer:=ADR(read), ulSize:=LEN(read), pResult:=ADR({readerror));
LD: T —

SysFileOpen

name szFile
RCCESS MODE.RM READ —am
ADR (openerror) —

pResult

102

nile

neile [E6FO00002CE}—nrs
ADR (read) —pl

len(read) —
ADR (readerror) —|pResult
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3.12.6 SysFileDelete
Deleting files.

® Command Format

Instruction Name FB/FC LD ST File
SysFileDelete
SysFileDelete Delete ﬁle FC {1EN ENC Sysl? ileDelete(szFileNa SysFile
instruction {3zFileNane || me);

© Related Variables

Input variable

Input variable Name Data type Range mlttil;l:za Descriptive
szFileName  [Specify file name STRING - - Specify the file path
and file name
Output variable.
Output variable Name Data type Range 1n1t1allllzatlo Descriptive
SysFileDelete Return value RTS IEC RESULT - - Delete File Error Code
Boolea Bit string Integer Real Moment, Duration,
n number Date, String
o= = e
2 |2 2|2/2|g|c|S|E|glz|g8|lc|E|lE|282|clE
OH@%OEEEEZHEETPgEH%%E
g e gl g5 515 = e 8
szFileName | - |-| - |-[-|-|-|-|-1-"[-"[-]-"1-"/-71]-/]-|-1]-]/V
SysFileDelete RTS IEC RESULT
® Program demo
ST:
| SyaFileDelete (szFileName:= "E:/Test.txt');
LD:
11
| x3tartDelete SyaFileDelete
] EN ENO
‘ gzFileName gzFileName —SysFileDeletel [ o |
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3.12.7 SysFileCopy
Copy file operations.

® Command Format

Instruction Name FB/FC LD ST File
sysfilecopy
Copv file = _ EROF | SysFileCopy(szDestFileN
SysFileCopy - OPY T FC |9zRestFileNane | ame,szsourceFileName,pu | SysFile
instruction {3z5ourceFileName SN
ICopied);
1pulCopied

© Related Variables

Input variable

. initiali . L.
Input variable Name Data type Range 1n1ti1(z:nlza Descriptive
szDestFileName (Target documents STRING - - I{:Irfeet file path and file
szsourceFileName [Source files STRING - - Eggece file path and file
pulCopied P01nt§r to actual read POINTER TO XWORD Pomte; to acjrual read
data size - data size; unit: byte
Output variable.
Output variable Name Data type Range | initialization Descriptive
SysFileCopy Return value RTS IEC RESULT - - Copy File Error Code
Boolea . . Real | Moment, Duration,
Bit string Integer .
n number Date, String
o C = v
w |w cC c| C _ = - | ~
2 |Z|ZZ2Z2g5S|E|gl= (2|52 82|k
S |ZI1ZI81812|31Z2|2 3|5 |4 |3|e|l=|5Blc|"Z
S I IEIEEIE ElE | @ | 8
szDestFileName - e e I I B B B N e - - - - - - - -
szSourceFileName - e I S I A I R B I - -] - - - -] - - A
pulCopied POINTER TO XWORD
SysFileCopy RTS IEC RESULT
® Program demo
ST:
1 SysFileCopy (szDestFileName:=namel, szSourceFileName:=name, pul:'c:pie:l:=ccpyerrc:r:l?
- RETURN
LD:
1
sysfilecopy
O
namel szDest.F:i_lEEIame CEerror |I|
name gz5ourceFileName
COpYError |I|— pulCopied
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3.12.8 SysFileRename

Rename File Operations.

® Command Format

Instruction Name FB/FC LD ST File
sysfilerename
Rename a —EH ENoF | SysFileCopy(szOldFile
SysFileRename file FC J g=z01dFil-Hame Name,szNewFileName) | SysFile
instruction 13zNewFileName :
© Related Variables
Input variable
Input variable Name Data type Range 1n1tti1(a;lllllza Descriptive
szOldFileName [Source file STRING - - Old filename
szNewFileName [Target documents STRING - - INew filename
Output variable.
Output variable Name Data type Range 1n1t1allllzatlo Descriptive
SysFileRename Return value RTS IEC RESULT - - Rename File Error Code
Bool . . Real Moment, Duration,
Bit string Integer .
ean number Date, String
g 2}
g |w| = |2 c S| c _ = || 5 |o 4
EEEIHEHEEEIEEEEIEE R EEIEIE
G EEEI R R E R N R R a
szOldFileName SO N I Y N B A I N B I - - - - - - - A
szNewFileName o E I ) B B A B B B N - - - - - - SN
SysFileRename RTS IEC RESULT
® Program demo
ST:
;l SyaFileRename (sz01ldFileName :=names, szNewFilsName:=namel);
LD:

sysfilerename

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

3z01dFileName
gzNewFileName
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3.12.9 SysFileSetPos

Set the file pointer to the specified location.

® Command Format

Instruction Name FB/FC LD ST File
Setting the SysFileSetPos
file -1EH ENC . .
SysFileSetPos read/write FC —hFile = fS‘S};f‘lleCop y(hFile,ulOf SysFile
location —uloffset ’
Instruction
© Related Variables
Input variable
Input variable Name Data type Range 1n1tti1(a;lllllza Descriptive
hFile File handles RTS IEC HANDLE - - File handles
ulOffset Offset position ~_XWORD - - File Pointer Offset
Output variable.
Output variable Name Data type Range 1n1t1allllzatlo Descriptive
SysFileSetPos Return value | RTS IEC RESULT ; ; Set file pointer o specified
- - location error code
Bool . . Real Moment, Duration,
Bit string Integer .
ean number Date, String
o = et
w |w c c|c _ = - | ~
O<§§§‘£S9“%}z§:m§~>8cw
S IH &g Z|Z|Z|Z|3|5|3| 4= |88 35|72
= |m gl g3 5105 =B b 8
hFile RTS IEC HANDLE
uloffset i N I A N B N I I B N N R R N N
SysFileSetPos RTS IEC RESULT
® Program demo
ST:

S
SE4Z5aD}12ulOffset:=INGa_0 | ):

7 :'l udiPosError3] 0 |:=SysFileSetPos(hFile:= hFilsf

LD:

FileSetPosa SysFil
1] EN ENO
hFile [T6¥000001FL | nFile — SysFileSetPosl [ o |
IN6S [ 2 |—{ulOffset

106




% Leadshine

Medium-Sized PLC Instruction Guide

3.12.10 SysFileGetPos

Get the location of the file pointer command.

® Command Format

Instruction Name FB/FC LD ST File
Read file SysFileGetPos
SysFileGetPos read/write FC = . SysFileGetPos(hFile, SysFile
y location —|hFile pulPos); y
instruction —pulPos
© Related Variables
Input variable
. initiali . .
Input variable Name Data type Range 1n1ti1(z)1nlza Descriptive
hFile File handles RTS IEC_ HANDLE - - File handles
pulPos Offset position POINTER TO _XWORD - - Get file pointer offset
Output variable.
. initializati . e
Output variable Name Data type Range m 1anlza 10 Descriptive
SysFileGetPos Return value RTS IEC RESULT - - Get ﬁle pointer to specified
— = location error code
Bool . . Real Moment, Duration,
Bit string Integer .
ean number Date, String
g n
w |w| = |2 c c | C _ Sl 9 |g b
S 12|3Z|E|2|S|S|S|g|=z|2|E|B|g|2E2|clz
S 2 z12818|2|3|2|2|2|5\3/3 2|28 39|72
= | A 515 =& |5 o 8
hFile RTS IEC_ HANDLE
uloffset HERINNER RN RR R R E
SysFileGetPos RTS IEC RESULT
® Program demo
ST:
1 SysFileOpen(szFile:=name , am:=5ysFile.iM READ , pResult:=ADR|openerror)); o
2 hfile:=5ysFilelpen(szFile:=name , am:=5ysFile.ZM RELD , pResult:=ADR{openerror));
3 SysFileRead (hFile:=hfile, pbyBuffer:=ADR(read), ulSize:=len(read), pResult:=ADR(readwrong)):
4 SysFileGetPos (hFile:=hfile, pulPos:=ADR(getpos)) .'
LD:

ACCESS_MODE.AM READ

name | 'D:/zj/abc. M

2DR (openerror )

hfile [16§00000000

ADR (read)
len(read)

ZDR (readwrong)
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hfile [16$00000000 F—hFile
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3.12.11 SysFileGetSize

Get file size command.

® Command Format

Instruction Name FB/FC LD ST File
SysFileGetSize
. —EN ENO- . . _
SysFileGetSize Get ﬁle.s1ze FC 3zFileName | SysFileGetSize(szFile SysFile
instruction Name,pResult);
—pResult
© Related Variables
Input variable
Input variable Name Data type Range mlttil;l:za Descriptive
szFileName File name STRING - - File name
Result Offset position POINTER TO gleetsaipeo Lrggr:l(;r?(lie
presu P RTS_IEC_RESULT ; - z
- - error code
Output variable.
Output variable Name Data type Range 1n1t1allllzatlo Descriptive
SysFileGetSize Return value XWORD - - Get ﬁle pointer to specified
- location error code
Bool . . Real | Moment, Duration,
Bit string Integer .
ean number Date, String
ol 2!
w |w c clc _ =~ | 5| 9 |o =
O~<§§§2995529:m§~>8ow
S |2 zI218|2|3|2|2|2|5 |3 3 \|&|2|5=3|7Z
= | A 515 =& b 8
szFileName I T e e e e e e I e N - - - - -] - BN
pResult POINTER TO RTS IEC RESULT
SysFileGetSize [ - [- [N [N[V[-|-[-[-[-[-[-[-[-[-[-[-]-]-]-
® Program demo
ST:

i

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

LD:

FileGetSize SysFileGetSize

Ui EN END
szFileName gzFileName - aize 23
udiFosErrord pResult
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3.13 Analog calculation.
3.13.1 Instruction List

Instruction Type Name FB/FC Functionality
PD FB Proportional Differential Control
. PID FB Proportional integral/differential control
Analog calculation : - - -
PID FIXCYCLE FB Proportional Integral leferentlal Control wit
- manually settable cyclic cycles
3.13.2PD
Proportional Differential Controller.
® Command Format
Instruction Name FB/FC LD ST File
D PD(ACTUAL:=,
—ACTUAL Y o
—SET_FPOINT LIMITS ACTIVE - SET—POINT_’
—KP KP:=,
TV TV:=,
. —|¥_MANUAL Y MANUAL:=,
5?2?0“12??1 ~|¥_orrser Y_OFFSET:-,
PD Cl tereln 1a FC g Y MIN:=, Util
. 0? r"t. Y Y MAX:=,
instruction MANUAL =,
{MawunL RESET:= 5
Y=>,
LIMITS ACTIVE=
—RESET >);
® Related Variables
Input variable
Input variable Name Data type Range lmtil:::zat Descriptive
ACTUAL Control variable current REAL ) 0 Control variable
value current value
SET POINT  [Setting value REAL - 0 Setting value
KP Scaling factor REAL - 0 Scaling factor
TV Differential time REAL - 0 Differential time
Y MANUAL |Manual output value REAL - 0 Manual output value
Y OFFSET  [Offset of output Y REAL - 0 Offset of output Y
Y MIN Minimum value of output REAL i 0 Minimum value of
- Y output Y
Y MAX Maximum value of Y is REAL ) 0 Max1mum value of Y
— output 1s output
MANUAL Manual output BOOL FALSE - TRUE | FALSE [Manual output
RESET Reset BOOL FALSE - TRUE | FALSE [Reset
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Output variable.
- itializati —
Output variable Name Data type Range ! ltlanlzatm Descriptive
Y Output value REAL - 0 Output value
LIMITS ACTIVE Reac}lﬁ‘é;‘ EVen | BooL FALSE-TRUE | FALSE Reaching a given limit
Boo . . Real | Moment, Duration,
lea Bit string Integer ]
n number Date, String
g 2}
@ |w| =2 c c|C =~ | 5| 3| 3
S |1ZISIEIE|Z|E|S|5|2|2|2|E |E|&8|EE 2|l
S |3 Z|Z|Z2|Z 51z Z | z2|F &R s|=E
= =8 EI2|5|55|5|7 S H B2 BB
w) Q
ACTUAL -l - - - -] - N -] -] -] -]
SET POINT | - [-|-[-|-|-|-|-|-|-|-]-]-"[~N/[-/]-/-[-1-]/1-
TV -ttt -1 - -] -
Y MANUAL | - [-|-|-|-[-[-]-[-|-|-|-|-[~N|-|-1[-|-1-]1-
Y OFFSET -l - N -] -] -] -]
Y MIN - - - - N - - -
Y MAX -1 - - - - - -1 - -1 -T1-1T-71-1-
MANUAL Nl - - - - - - - -] -]
RESET N -t -1-1-1-1-1-1-1-1-1-1-1-1-71-]-
LIMITS ACTIVE | N |- | -|-| - | -|-[-|-|-[-]-] - - - -] -] - -
® Program demo
ST:
B FJ(;TUAJ.J % =N ], SET BOINT e =IN4L ew ], K| = IN4Z] L ™3 =13
¥ MANUAL] J:= IH44] | YT OFFSEN & o= INAS[__ 2 | Y MIN J:=TH4¢] |, 7 =170
VANUALENER: =TGR |, RESETEMER:-THeCEMER , s vl s |, LIMITS ACTIVE=: );
LD:
8 ED
PD
IN40[ 18  |—{ACTUAL ¥ 585
IN41 SET POINT LIMITS ACTIVE = [ERRE
maz[ 1 kP
mas[_ 3 W
IN44[ 0 ||¥_MANUAL
IN45[ 4  |—{¥ OFFSET
46 o }—Y MIN
a7 @ Y MAx
IN48
I MANUAL
IN49
] RESET
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3.13.3 PID

Proportional Integral Differential Controller.

® Command Format

Instruction Name FB/FC LD ST File
Lo FID oL | PID(ACTUAL:—,
SET POINT:=,
—ACTUAL Tr KP:=.
-|SET_BOINT LIMITS ACTIVE TN:=,
- KE CVERFLOW TV:=,
Proportional 1 Y—MANUA‘I:::’
integral/differ v Y_OFFSET:=,
PID t.ef a . le © FC Y MIN:=, Util
ntial contro |Y_MANUAL Y MAX:=,
mstruction ¥ _OFFSET MANUAL:=,
-Y_MIN RESET:=,
¥ _Max Y=>,
vz I;IMITS_ACTIVEI
g OVERFLOW);
® Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
ACTUAL Control variable REAL ) 0 Control variable current
current value value
SET POINT [Setting value REAL - 0 Setting value
KP Scaling factor REAL - Scaling factor
™ Points time REAL - Reset time, mutual unit gain
of [-shaped components
TV Differential time REAL - 0 leferep tial action time,
unit gain of part D
Y MANUAL [Manual output value REAL - 0 Manual output value
Y OFFSET [Offset of output Y REAL - 0 Offset of output Y
Y MIN Minimum value of REAL - 0 Minimum value of output Y
- output Y
Y MAX Max1mum value of Y REAL ) 0 Maximum value of Y is
- 1S output output
MANUAL  [Manual output BOOL FALSE - TRUE FALSE Manual output
RESET Reset BOOL FALSE - TRUE FALSE Reset
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Output variable.
Output variable Name Data type Range lmtlallllzatw Descriptive
Y Output value REAL - 0 Output value
LIMITS_ACTIVE Reac}lﬁ‘é;‘ gven BOOL FALSE-TRUE | FALSE Reaching a given limit
OVERFLOW Overflow marker BOOL FALSE-TRUE FALSE Overflow marker
Bo .
. . Real Moment, Duration,
ole Bit string Integer ]
an number Date, String
vl = x
W | cC c|c — =~ - |- 3
SHEHEHEEEEEEEEREEHEEEE:
= | o @ @ @ S92 15|57 S| 3 | B ? B |m| %
ACTUAL SR R IR N N A R I S T I - N - - -] - - |-
SET POINT SR R IR N N A R I S T I - N - - -] - - |-
TN B e e Y
Y MANUAL SR R IR N N A R I S T I - N - - -] - - |-
Y OFFSET I N R e e e e R O O N - N - - -] - - |-
Y MIN eI R IR R A R I I N I IR - N - - -] - - |-
Y MAX SR R IR N N A R I S T I - N - - -] - - |-
MANUAL N -1 -1-1-1-1-1-1-7- - - - - -] - - |-
RESET N{-{-1-1-1-1-1-1-1-1-7- - - - - -] - - |-
LIMITS ACTIVE N -1 -1-1-1-1-1-1-7- - - - - -] - - |-
OVERFLOW N -1 -1-1-1-1-1-1-1- - - - - -] - - |-
® Program demo
ST:
LD:
Y —
inputl [ o —ACTUAL ¥ 100
spoint [__80___ }—SET_POINT LIMITS_RCTIVE f=
w1 e ovERFLOW -~ RGN
tv[__os IV
ymanual [ [ —¥_MRNUAL
yoffest o | —¥ OFFSET
e EEE— .
rezet [ RESET
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3.13.4 PID_FIXCYCLE

Proportional Integral Differential Controller.

® Command Format

Instruction Name FB/FC LD ST File
PID_FIXCYCLE
PID FIXCYCLE PD(ACTUAL:=,
| H SET_POINT:=,
{SET_POINT LIMITS ACTIVE [ Kp—
:E;.; OVERFLOW |- TN:=.
TV:=,
v
Proportional ¥ MANUAL Y_MANUAL=,
Intepgral | Y OFFSET Y_OFFSET:=,
PID FIXCYC . . 1= Y MIN:=, .
LE lglt;ffrrelntlal FC ] :_E Y MAX:=, Util
'n(s)truStio - MANUAL:=,
' " RESET:=,
CYCLE:=,
-MaNvAL y=>.
LIMITS ACTIVE=
>
RESET OVERFLOW=>);
HcycLE
® Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
ACTUAL Control variable REAL ) 0 Control variable current
current value 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 lefe?entl-al action time,
unit gain of part D
Y MANUAL | Manual output value | REAL - 0 Manual output value
Y _ OFFSET Offset of output Y REAL - 0 Offset of output Y
Y MIN Minimum value of REAL - 0 Minimum value of output Y
- output Y
Y MAX Maxmmm value of Y REAL ) 0 Maximum value of Y is
- 1S output 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.
Output variable Name Data type Range mltlallllzatm Descriptive
Y Output value REAL - 0 Output value
LIMITS ACTIVE ReaChi?n% ft‘ EVen | BooL FALSE-TRUE | FALSE [Reaching a given limit
OVERFLOW Overflow marker BOOL FALSE-TRUE FALSE |Overflow marker
Bo .
. . Real Moment, Duration,
ole Bit string Integer ]
an number Date, String
g »
@ |w| |2 c c g =~ | 5| 3| 3
B BEEEHEEEREEHEEIEL:
e HEHEHEEHHEREEIR BRI
ACTUAL -l - - - - -] - N - - - -]
SET POINT -l - - - - -] - - - N -] - -] -]
TN - - - - - - N I
TV - - - - - - - N - - -] - -]
Y MANUAL -l - - - - -] - - - N -] - -] -]
Y OFFSET T - N - -] -
Y MIN - - - - - - -] - - N - -] -]
Y MAX - - - - -] - N - - - -]
MANUAL N - - -]-1-1-1-1-1- - - -] - - - -]
RESET NP -1-1-1-1-1-1-1-1- - - - - -] -
CYCLE I T e e e I e
LIMITS ACTIVE | N [-|-|-| -] -]-|-|-]|-]- - - -] - -] -
OVERFLOW | N [-|-|-[-|-|-[-]-]-]- - - - - -] -
® Program demo
=] i = INSO[ ], SET_POINT| = J:=1851] 2 ], [ J:=INsZ[ 1 1,
18 ], TV 0 J:= INS4] ] ¥_MANUAL] J:= INSS[ | ¥_OFFSET| J: =TS9
17 M |, ¥_MAX] J= INEL[ o |, MENUALEEWER:-INc2ENER , RESETEEEA:-ING:ENEd |
13 CYCLE] 5 |:=INé4[_ _oos |, ¥ 482 ¥ F> ¥Y2[ 482 |, LIMITS ACTIVE=> , OVERFLOW=> );
LD:

DID FIXCYCLE_O

INso[ 100
INs1[ 138
sz T
sz o5
mss[ 08
mss[ ® 1
mss[ 10 1
INeo [ 100 |
INes[ 150 |

INel

\LIE

INe2

111
IDU
2 I —

PID FIXCYCLE

ACTUAL ¥

SET_DOINT  LIMITS ACTIVE =
KD OVERFLOW [=
TH

TV

¥ MANUAL
¥ OFFSET
¥ MIN
¥_MEX

MANUAL

RESET
CYCLE
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3.14 BCD code conversion.
3.14.1 Instruction List

Instruction Type Name FB/FC Functionality
BCD TO INT FC BCD to Integer
INT TO BCD FC Integer to BCD
BCD TO BYTE FC BCD to byte
BCD code BYTE TO BCD FC Byte to BCD
conversion BCD TO WORD FC BCD to Word
WORD TO BCD FC Word to BCD
BCD TO DWORD FC BCD to double word
DWORD TO BCD FC Double word to BCD
3.14.2 BCD_TO_INT
Convert BCD code of source data to INT type data.
® Command Format
Instruction Name FB/FC LD ST File
BCD_TO_INT Output:
BCD TO INT | DCP fo Integer FC -EN ENO- | —BCD TO INT(B | Ut
Instruction dg | ) - =
® Related Variables
Input variable
Input variable Name Data type Range 1n1t1anlzat10 Descriptive
B Input data BYTE 0-255 0 Input data
Output variable.
Output variable Name Data type | Range initialization Descriptive
BCD TO INT Output data INT - - Output data
Boole . . Real Moment, Duration,
Bit string Integer .
an number Date, String
— wn
@ |w| = |2 c =i _ = |l=2 | 5| 9o =
EEEEHEEEEHEHEREEHEEE:
hm@@QHHHHH S|l 5 |F || 8|8 ° Z
BCD TOINT | - |[-| - [-|-[-[-[-[-|-|~N|-[-1[-]-/|-1-|-1-]1-
® Program demo
ST: 1|+ ocutput:=BCD_TO_INT (input) :[EEfEN o
LD: _
1
| BCD_TO_int
B output
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3.14.3 INT_TO_BCD
Convert INT type data of source data to BCD code.

® Command Format

Instruction Name FB/FC LD ST File
c INT TO BCD o
Integer to BCD —Ew = ENO~ utput: = .
INT_TO_BCD instruction FC 1 - INT TO _BCD (1) Ul
© Related Variables
Input variable
Input variable Name Data type Range 1n1t1arlllzat10 Descriptive
I Input data INT 0-99 0 Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
INT TO BCD Output data BYTE 0-255 0 Output data
Boole . . Real Moment, Duration,
Bit string Integer ]
an number Date, String
ol 7
@ |w c C |G . =~ | 5| 3| =
O<§§§EEQE§ZEEmQH>SUW
S 2 2|81%212|3|Z2|2|5|5|3|3 |22 53572
= | A 515 =& b A
INT TO BCD | -
® Program demo
ST:
1 E'T_TTFT_TT: =INT TC BCD(I| 35 |);[RETURN]
LD:
INT TO BCD

vall
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Convert BCD code of source data to BYTE type data.
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® Command Format

Instruction Name FB/FC LD ST File
BCD TO BYTE Output: —
BCD TO BYTE | DCDtobyte FC (= ENCI | BcD TO BYTE util
Instruction | B - =
i (B)
© Related Variables
Input variable
Input variable Name Data type Range 1n1t1allllzat10 Descriptive
B Input data BYTE 0-255 0 Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
BCD TO BYTE Output data BYTE 0-255 0 Output data
Boo Real | Moment, Duration,
lea Bit string Integer

=
=
=
=
=3
&
=

Date, String

o — 2!

AHHEHEEEIHEBE R HEHEIEEEE

°|2|2|8|8|2|3|%|2|3|5|3|3 |F|E|8|3[5|7 2

B B S e e e
BCD TO BYTE | - V|- [-| -] -

® Program demo
ST:

1 output:=BCD_TO_BYTE (input) ; EETURN]| o

LD:

BCD_TO_BYTE
)

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

Medium-Sized PLC Instruction Guide

® Command Format

Instruction Name FB/FC LD ST File
BYTE TO BCD Outout: =
Byte to BCD - = wput: ~ .
BYTE TO BCD | .Y 5 FC -EN ENO~- | BYTE TO BCD Util
- - nstruction - =
-B - | (B)
© Related Variables
Input variable
Input variable Name Data type Range 1n1t1arlllzat10 Descriptive
B Input data BYTE 0-255 0 Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
BYTE TO BCD Output data BYTE 0-255 0 Output data
Boo .
. . Real | Moment, Duration,
lea Bit string Integer .
0 number Date, String
o = x
W = c c | C
ZIZ|EIZ21G|S|S|Elgl=|12|c|B|z282|alz
Sl51858|2|2181212|53|22 (2|8 2058 |8
= SHIsIR-aR= 5|4 = = S
Output - N - - -
® Program demo
ST:
OUTPUT| 86 |:=BYTE TO BCD (B[ 56 |) ;[RETURN]
LD:
-

BYTE TO BCD

ValB B — VALC
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3.14.6 BCD_TO_WORD
Convert BCD code of source data to WORD type data.

® Command Format

Instruction Name FB/FC LD ST File
Septo E}? e ENO Output: =
BCD_T RD F 1 B L til
CD_TO WO Word . C e i BCD TO WORD (B) Uti
nstruction
© Related Variables
Input variable
Input variable Name Data type Range 1n1t1allllzat10 Descriptive
Y Input data WORD 0-FFFF 0 Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
BCD _TO WORD Output data WORD 0-FFFF 0 Output data
Boo .
. . Real Moment, Duration,
lea Bit string Integer .
o number Date, String
ol 2
W | c c |G — - —
R EEHEEIEIEE B E R E E R EE
o |4 é; gg Z |z Z\|Z EE 51| Z Eg > > £ 5 g |- 52
= | AL = & | & (o a8
BCD TO WORD | - | - NI-T-1-1-1-1-1-1-1-] - - | - o e

® Program demo
ST:

OULPUL:
RETURM

=BCD_TO WORD {input);

(%]

LD:

BCD_TO WORD
EN

W

input| 123

output
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3.14.7 WORD_TO BCD
Convert BCD code of source data to WORD type data.

® Command Format

Instruction Name FB/FC LD ST File
WORD TO BCD
Word to N - = FNO — Output: =
WORD TO BCD BCD FC WORD_TO BCD | Util
instruction —W — W)
© Related Variables
Input variable
Input variable Name Data type Range 1n1t1arlllzat10 Descriptive
Y Input data WORD 0-FFFF 0 Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
WORD_TO BCD Output data WORD 0-FFFF 0 Output data
Boo .
. . Real Moment, Duration,
lea Bit string Integer .
o number Date, String
ol wn
© |w c c|c _ S 3 |o =
2 12|E SEHEEIEIEEIREIER R ERE
o |4 @ < Z |z Z\|Z 5 51| Z 5 > > £ 5 g |- Q
= | AL — E & | @ o A
WORD TO BCD | - | - NI-T-1-1-1-1-1-1-1-] - - | - o e

® Program demo
ST:

WOUTPUT| g |:=WORD TO BCD(W| 56 | ;E=oEy

LD:

WORD_TO_BCD

Wl se —w — output
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3.14.8 BCD_TO DWORD

Convert BCD code of source data to DWORD type data.

® Command Format

Instruction Name FB/FC LD ST File
BCD to BCD_TO_DWORD Output: =
BCD TO DWORD | double word FC —|EN ENOF BCD TO DWOR | Util
instruction X B D (X)
© Related Variables
Input variable
Input variable Name Data type Range 1n1t1arlllzat10 Descriptive
X Input data DWORD 0-FFFF FFFF 0 Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
BCD_TO DWORD Output data DWORD 0-FFFF FFFF 0 Output data
Boo .
. . Real Moment, Duration,
lea | Bit string Integer ;
o number Date, String
g wn
w = (E|Z < S| g — ~ | 5|3 |- =
O<O§§£§9:§ZEEWQH>SUW
S HEIEIZ|Z|5|2|2|5|7|5|3|8|2|8 RS2
@ = = | = = Q
BCD TODWORD | - [-[-|[N| - [ -[-|-[-|-[-[-|-|-|-]-7]-]-71]-]1-
® Program demo
ST:
XOQUTPUT| 38 :=BCD TO DWORD (X] 56 H
LD:
& W
BCD_TO_DWORD
0
X| 56 X xOutput | 38
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3.14.9 DWORD_TO BCD
Convert DWORD type data of source data to BCD code.

Medium-Sized PLC Instruction Guide

® Command Format

Instruction Name FB/FC LD ST File

Double word Lo L il

Output: =
DWORD TO BCD | to BCD FC —|EN ENOF DWORD _TO BC | Util
instruction - B D (X)

© Related Variables

Input variable

Input variable Name Data type Range 1n1t1arlllzat10 Descriptive
X Input data DWORD 0-FFFF FFFF 0 Input data
Output variable.
Output variable Name Data type Range initialization Descriptive
DWORD_TO BCD Output data DWORD 0-FFFF FFFF 0 Output data
Boo .
. . Real Moment, Duration,
lea | Bit string Integer ;
o number Date, String
g wn
w = (E|Z < S| g — ~ | 5|3 |- =
O<O§§£§9:§ZEEWQH>SUW
S HEIEIZ|Z|5|2|2|5|7|5|3|8|2|8 RS2
@ = = | = = Q
DWORD TOBCD | - |- [-|[N| - | -[-|-[-|-|-[-|-|-|-]-7]-]-71-]/-
® Program demo
ST:
xOUT PUT‘ 36 :=DWORD TO BCD (Xl 56 ‘) ’
LD:
DWORD_TO_BCD
0
X | 56 X xOutput | 86

122




% Leadshine

Medium-Sized PLC Instruction Guide

3.15 Analog Waveform.
3.15.1 Instruction List

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

3.15.2 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.

® Command Format

Instruction Name FB/FC LD ST File
BL BLINK 0
1= ENOT ENABL_E(
Pulse Signal _ - — =
BLINK Generator FC =NABLE out TIMELOW:=, Util
instruction —|TIMELOW TIMEHIGH:=
—TIMEHIGH OUT=>);
® Related Variables
Input variable
Input variable Name Data type | Range 1n1t1(z:llllzat1 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 P“fjt;ﬁnal BOOL TRUE-FALSE FALSE Pulse signal output
Boo .
. . Real | Moment, Duration,
lea Bit string Integer .
n number Date, String
ol wn
@ = C C | g = 4
o<§2§2‘5v:9§95§§j§5o”
S |d|z |2 Z1Z|2|2|3|5|2| 3|l |E B3 |=Z
= | glg|=|7|58]|5 = =& | 5 o A
ENABLE S TS S N i R R ) R I I - - S S I I
TIMELOW - e e e e e e I e B
TIMEHIGH S I - N I VA ! i B
OouT S0 S N i [ I - - -l - - - -
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®© Program demo
ST:

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

LD:

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

Generate the specified function waveform according to the input parameters.
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® Command Format

Instruction Name FB/FC LD ST File
GEN
{EN ENOF | Gen o
1MODE OuT MODE:=,
J BASE:=,
Periodic Signal BASE _
PERIOD:=, .
GEN Generator FC {PERIOD Util
instruction CYCLES:=,
1CYCLES AMPLITUDE:=,
{AMPLITUDE RESET:=,
OouUT=>);
1RESET
© Related Variables
Input variable
Input variable Name Data type | Range 1n1tlallllzat10 Descriptive
. Enumerated variables of type
MODE Signal Type GEN_MODE - TRIANGLE GEN MODE
TURE: output signal with PERIOD as
Cycle method FALSE- cycle time.
BASE selection BOOL TRUE FALSE FALSE: output signal with CYCLES as
the cycle number.
PERIOD Cycle period TIME - |TIME#150ms| T BASE is TRUE, the cycle time of the
output signal is valid.
CYCLES Cycle times INT 0-65535 | 1000 | alid when BASE is FALSE, the cycle
time of the output signal.
AMPLITUDE | Signal Amplitude INT 0-65535 0 IAmplitude value of output signal
FALSE- 'When TRUE, the output signal is reset
RESET Reset BOOL FALSE [to 0, when FALSE, the signal can be
TRUE
output normally.
Output variable.
Output variable Name Data type Range initialization Descriptive
OUT Signal output INT 0-65535 0 Outpqt Vfcllu? of the
value periodic signal
Bo .
. . Real Moment, Duration,
ole Bit string Integer ]
an number Date, String
— )
w |w| = |2 = clc _ = | 5| 9| 3
O<O§§@EEE§ZEEFU§E>SUW
S|4 & Z|141Z|2Z2 5|53 = | > 39| 7 | Z
= |HG|EIE|S5|75|5 Sl 2 E BT 8
MODE GEN_MODE
TIMELOW - S E T N R I B N R B V] I R

125




% Leadshine

Medium-Sized PLC Instruction Guide

BASE S S U U U I N U N U IR

PERIOD e e I T I iy R - -

R

CYCLES e e

< | <

AMPLITUDE e e

RESET S0 S U N I O U R U IR

© Program demo

ST: )
GEN 0

MODE[__ SINE __ ]:=GEN_MODE.SINE,
ALSE BRSNS F ALS

EERI""J T#is |: =PERIODI] Teis

CYCLES[ 1000 |:=CYCLES[ 1000 ],
,,y;mr:rm-:_ —amplltucie-

GEN_MODE . SINE —MODE OUT [~ OUTPUT1
xBASE [N BASE
PERIOD1 PERIOD

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

® 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.
I-TRIANGLE POS: output triangle wave function, amplitude: O~+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

-

W
[=3
(=3

AR A S A

/

"~
Q
=]

-
=}
S

TN T T A T W |

=)

N
=]
S

o
=]
S

PR
[=}
IS}

T T T T T
14s 155 16s
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3.15.4 FREQ_MEASURE

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

® Command Format

Instruction Name FB/FC LD ST File
FREQ MEASURE 0
FREQ MEASURE FREQ MEASURE 0(
- IN:=
1EN ENO ’
Frequency .
IFJIE%Q_MEAS measurement FC 1IN ouT [ PERIODS:=, Util
instruction {PERIODS VALID | RESET=,
|RESET OUT=>,
VALID=>);
® Related Variables
Input variable
Input variable Name Data type Range mlttil;lllza Descriptive
IN Input Signal BOOL TRUE- | FALSE [TURE. Command is acti
put Signa FALSE . Command is active.
IRange 1 to 10, default 1, the time interval
between two rising edges of the input signal
PERIODS Measurement INT 0-65535 1 is one gycle, the freqqency of the input signal
cycle 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 || DASE is TRUE, the cycle time of the
output signal is valid.
Output variable.
Ou.t put Name ata Range initialization Descriptive
variable type
Frequency -2147483648~ . . .
ouT Output REAL 2147483647 0 Frequency of input signal, unit Hz
TRUE when the first operation is
VALID operation flag | BOOL FALSE  [completed or when there is an arithmetic
TRUE-FALSE error, FALSE for the rest of the time.
Bo .
. . Real Moment, Duration,
ole Bit string Integer ]
an number Date, String
g wn
% |m| £ |2 > S| S - SENCEIS 3
O<O§§Z’QEEEZEE§§H>SUW
S |33 Z1Z2|2|2|4/15|% >|l>| 825 |72
il g @ S|12315| 5 ! — | = Sl el les| &
IN N --1-1-1-1-1-1-1-1-1-"1-"1-1-1-1-1-]-
PERIODS | - |[-|-|-|-[-[-|-|-|-|~N[-[-"[-|-]-/|-[-1]-]-
RESET N-1-1-1-1-
ouT S I B N N - --0 -1 - Y- - - - -
VALID V-] -1-1-1-
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®© Program demo

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

4.1 Single-axis status monitoring
4.1.1 Instruction List

Instruction Type Name FB/FC Functionality
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

Axis state MC WriteBoolParar.n.eter FB Write Boolean pgrameters

MC ReadActualPosition FB Read actual position
MC ReadActualVelocity FB Read actual speed
MC ReadActualTorque FB Read actual torque
MC _SetPosition FB Set position
SMC ReadSetPosition FB Read set position
SMC ReadFBError FB Read historical error messages
SMC ClearFBError FC Clear Historical Error Messages
SMC _ErrorString FB Error Code to Error Message

4.1.2 MC_Power

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

® Command Format

Instruction Name FB/FC LD ST File
MC_ Power(
Axis:=,
Enable:=,
bRegulatorOn:=,
A T ceacusl bDriveStart:=,
. —Enable bRegulatorRealState — StatuS:>,
MC_Power ﬁl’s‘t‘i;rt‘ﬂﬁe FB Temieten | privessesisiel | pRegulatorRealState= SMS?EB“
Error— >,
S| bDriveStartRealState=
>,
Busy=>,
Error=>,
ErrorID=>);
© Related Variables
1/O variable
1/0 variable Name Data type Range initialization Descriptive
Axis Axis AXIS REF SM3 - - Specified axis
Input variable
Input variable Name Data type Range 1n1t1(z:llllzat1 Descriptive
Enable effective BOOL | TRUE-FALSE | FALSE [|RUE toactivate the processing of the
function block.
bRegulatorOn |  Enable BOOL | TRUE-FALSE | FALSE E:gfls activates the enabling state of
bDriveStart | Driver Enable | BOOL | TRUE-FALSE | FALSE | NUL- disables the emergency stop
rocessing of the axis.
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Output variable.
Ou.tput Name Data Range initializati T
variable type on
Status Operable BOOL TRUE-FALSE FALSE [TRUE if the axis is ready.
gﬁffulaereal Enable active | BOOL | TRUE-FALSE | FALSE |Valid state for axis enable.
bDriveStartRea Drlyer BOOL TRUE-FALSE FALSE TRUE '1f the drive has npt been interrupted by
| State available the Quick Stop mechanism.
Busy Execution in BOOL TRUE-FALSE FALSE TRUE if processing of the function block is
rogress not completed.
Error Error BOOL TRUE-FALSE FALSE [TRUE if an exception occurs
ErrorlD Error Code SMC _ER i 0 The value is 0 when normal, and an error code
ROR is output when an exception occurs.
Boo .
. . Real Moment, Duration,
lea Bit string Integer ]
0 number Date, String
o | %2
@ | c clc _ = | S| 3 |o =
21251 2|2|2|S|SIElg|z2|5| 8 |8|2|8 2|z
SlHz|2|812|2|212/2 5 3 4 & |2|8|33 |72
= | REIE 515 = BB @ |m A
IAXis AXIS REF SM3
Enable Nl - - - - - - - - - - - - - -] - -] -
bRegulatorOn N -] -] - - - - - - - - - - - -l -] - -] -
bDriveStart N -] - - -] - -] -] - - - - - - - -] - -] -
Status S A S S S A U I R AU S I - T e
bRegulatorRealState S A A U I ) I I - - - - - - -] - -] -
bDriveStartRealState N - -] - -] - -] - - - - - - - -l -] - -] -
Busy N -] - - -] - -] -] - - - - - - - -] - -] -
Error N -] - -] - -] - - - - - - - -] - -] -
ErrorlD SMC ERROR

® 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.

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

enabled.

L MC Power_0(

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

bDriveStartiEIEN:= DriveStartIENE,
StatusiEiE=> StatusEENE,

pRegulatorRealStacs RENE=>
bDriveStartRealState RENER-=>
BusyiGE=> BusyviGIE,
Error@E3=> xError@Ed,

b

.

RegulatorRealStac=RENE,
DriveStartRealStateRGIEN,

ErrorID{SMC_NO_ERR) |

> ErrorID{SMC_NO ERR) El;p,gu:gw
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LD: When Enable, RegulatorOn, DriveStart is TRUE, Status changes to TRUE, indicating that axis Axis is
enabled.

MC Power 0

MC_Power

il

Axis —Jaxis Stat SELNEN TRUE

RegulatorRealState

Enable ?nable bRegulatorRealSta

RegulatorOn RN DriveStartRealState

jbRegulatorOn bDriveStartRealSta

Busy

DriveStart szrlveStart

xError ByNeSA

ErrorID [SMC_NO_ERR

® 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

Enable

bRegulatorOn

bDriveStart

Status

Busy
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4.1.3 MC_Reset

Reset (clear) axis error.

® Command Format

Instruction Name FB/FC LD ST File
MC Reset Axis:=,
Haxis Done - Execute:=,
MC_Reset Ax1s reset FB —Execute Busy - gone_::, SM}_Ba
nstruction - Eusyf , S1C
rror=>,
ErrcrID ErrorID=>);
© Related Variables
1/0 variable
I/0 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  |Nising edge activates the
function block.
Output variable.
Output initializati o e
variable Name |Data type Range 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 SM%—;: RR - 0 Error indication, see SMC_Error.
Boo o Real Moment, Duration,
lea Bit string Integer .
n number Date, String
o | = w»n
W | C c|c - |- —
o<§§§‘£9UEEQEE§§~>SUw
S |ZIE| & Z| 21212135233 2 |>|58|89|°Z
= | g |8|= 515 =& | T | A
Axis AXIS REF SM3
Execute Nl - - - - -] - - - - - - S e R
Done Nl - - - - -] - - - - - - S e R
Busy Nl - - - - - - - - - - - S N N
Error S A A [ A ) I I I - - - - - - - - - -
ErrorID SMC _ERROR

© 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.
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®© Program demo

Medium-Sized PLC Instruction Guide
ST: When xExecute becomes TRUE, Done becomes TRUE, indicating that the Axis Axis error has been cleared!

MC Reset 0

Axis:= Axis

= xExecut=[AES .
on=IES,

BusyINES,
Error@E3=> =ErroriEd,

r
D

ErrorIDSMC NO ERRF > ErrorIDSMC NO ERR) | ; . .
LD: When XE.ccuie vovvines 1ane sy muiie vovviies s asw iy mmorcanng e w8 AXIS AXis error has been
!
cleared! MC_Reset_0
" : n MC_Reset
UlU
Axis —SJAxis Done p= Done
xExecute m—' Execute Busy = Busy
Error ;= xError RIS
© Timing Diagr. ErrorID |- ErrorID
When Error becor:

es 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

Execute

Done

-

Busy

Error
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4.1.4 MC_ReadStatus

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

® Command Format

Instruction Name FB/FC LD ST File
MC_ReadStatus(
Axis: =,
Enable: =,
MC ReadStatus Valid=> ’
axis Valid |- Busy=>,
—Enable Busy—
Error— EI’I'OI':>,
ErrorID[- ErrorID=>,
_o=eel | Disabled=>,
Errorstop
Read Axis Stopping [ Errorstop=>,
MC_ReadSt Status FB StendStillT | Stopping=>, SM3_B
atus . . DiscreteMotion [~ : asic
Instruction ContinuousMotion - StandStill=>,
SynchronizedMotion— DiscreteMotion=>,
Homing [~ . .
Constancvelocizy— | ContinuousMotion=>,
Accelerating [~ SynchronizedMotion=>,
Decelerating— H . —
FBErrorOccured [— oming=-=,
ConstantVelocity=>,
Accelerating=>,
Decelerating=>,
FBErrorOccured=>);
© Related Variables
1/O variable
1/0 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  ||RUE toactivate the use of
function blocks.
Output variable.
Output initializa o e
variable Name |Data type Range tion Descriptive
Valid Effective BOOL TRUE-FALSE | FALSE [TRUE if the axis is ready.
Busy n 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 SM%—RE RR - 0 Error indication, see SMC_Error.
Disabled | Notenabled | 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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Discr(e);eMoti Point motion| BOOL | TRUE-FALSE | FALSE [TRUE if the axis state is DiscreteMotion.
ContinpousM Contir}uous BOOL TRUE-FALSE | FALSE [TRUE if the axis state is ContinuousMotion.
otion motion
Synchronized| Synchronised| - 5 | TRUE-FALSE | FALSE [TRUE if the axis state is SynchronisedMotion.
Motion motion
Homing Zeg;g;‘;z N BOOL | TRUE-FALSE | FALSE [TRUE if the axis state is Homing.
ConstqntVelo Constant BOOL | TRUE-FALSE | FALSE [TRUE if the motor is moving at a constant speed.
city motion
Accelerating | Accelerating| BOOL | TRUE-FALSE | FALSE [TRUE if the motor is accelerating
Decelerating | Decelerating| BOOL TRUE-FALSE | FALSE [TRUE if the motor is decelerating
FabOse) pamor | pooL | TRuEFALSE | ravss [[RUE e fnton ok s e dtd
ﬁ‘;‘) Bit string Integer Real Moment, Duf'ation,
n number Date, String
o |C = %)
= |®|5 g1g|5| = |55~ SH |45 F &3 |3 %
Axis AXIS REF SM3
Enable Nl -] - -] - -] - - - - - - S I
Valid Nol-| -] - S A
Busy S A A U I ) I I - - - - - - - - - -
Error SVARN [ [ O (N - - - - - - - - - -
ErrorID SMC _ERROR
Disabled SVARN [ [ O (N - - - - - .
Errorstop SV A R I O - - - - - S
Stopping Nl - - - - -] - - - - - - e
StandStill N e e e L I A A A
DiscreteMotion SVARN [ [ O (R - - - - - I
ContinuousMotion Nl --] - -] - ]-]-] - - - - - - S R
SynchronizedMotion | ¥ |- |- | - |-[-] - |-|-]| - - - - - - I
Homing Nl -- - - - -] - - - - - - e
ConstantVelocity S A A [ A ) I I I - - - - - S
Accelerating Nl -] - -] - -] - - - - - - e
Decelerating VA I I I - - - - - -
FBErrorOccured Nl --] - -] - ]-]-] - - - - - - e

© 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.
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®© Program demo
ST: When Enable is TRUE, the current state of the axis is continuously read.

MC_Re ads tatus_d {
Axis:=Axis ,
Enable RGEINE: =Enabl=GEINE
Valid iGN -=>Valid REIE
BusyENE->xBusyGIE
Error@Eg=>xError 3 i
ErrorID{SMC NO ERR» F>ErrorID(SMC NO ERR» | ,
Disabled RENE->xDisabl=d RGIE
ErrorstopE3=> xErrorStop K
StoppinglEg=> xStopping e
StandStillAEs=> xStandStill

SE

x_ontlnuous)lotlcnm:szontlnuous‘{o tion
S S=>xSynchroniz ed_”otlon
Homing @S- > xHoming INEE
ConstantVelocityBEE=>xConstantVeloci
AcceleratingSg=>xAccelerating K
DeceleratingSg=>xDecelerating
FBErrorOccured @Eg=>xFBErrorOccursd K

CAlOF

rALOT

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

s RETURN|

MC_ReadStatus_0

MC ReadStatus

Valid

EN

Axis =~ Valid [gpyie>

- xBusy

Enable Busy

Error ™ xExrror RN

ErrorID

ErrorID
= xDisabled
~ xErrorStop
= xStopping

Disabled

Errorstop

Stopping

StandStill FALSE

= xStandStill

Medium-Sized PLC Instruction Guide

DiscreteMotion

ContinucusMotion

SynchronizedMotion

Homing

ConstantVelocity

Accelerating

Decelerating

FBErrorOccured

= xDiscreteMotion

= xContinuousMotion
= xSynchronizedMotion
- sioming

= xConstantVelocity
= xAccelerating

= xDiscreteMotion REaeia

= xFBErrorOccured

13
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4.1.5 MC_ReadAxisError

Errors in reading axes.

® Command Format

Instruction Name FB/FC LD ST File
MC_ReadAxisError(
Axis: =,
i MC ReadAxisError Enable: =,
—Axis Valid .
R dAXl —Enable Busy Vahd:>’
MC ReadA | [ oa¢ AXIS szror- | Busy=>, SM3 B
. = Error FB ErrorIDf .
xisError . . Ssnmn ] Error=>, asic
mstruction AxisError
AxisErrorID|- ErrorID=>,
SWEndSwitchActive [~ AxisErr0r=> ,
AxisErrorID=>,
SWEndSwitchActive=>);
® Related Variables
1/O variable
1/0 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 | RUE toactivate the use of
function blocks.
Output variable.
\g;lit;)l:lli Name Data type Range initialization Descriptive
Valid Effective BOOL TRUE-FALSE FALSE TRUE if the axis is ready.
Busy | Inprogress BOOL TRUE-FALSE | FALSE || RUE 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 Axvlesllireror DWORD INT 0 IAxis error value
S\Yi‘ﬁisvzltc Soft limit BOOL TRUE-FALSE | FALSE  [TRUE if the soft limit is exceeded.
Boo . . Real Moment, Duration,
lea Bit string Integer ]
n number Date, String
o | . v
@ |w = olle _ =~ 3 | =
R HEAEE IR IR - R I EEIEIE
G EIEIEEIRIEIES S |5 F B BB Y]T]E
Axis AXIS REF SM3
Enable R S e L e o B e e e e
Valid S Y T e e L D U
Busy R e e e e
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Error V- - - - - f-r-1-1-1-1-
ErrorID SMC _ERROR
AxisError v |- - - - -] -] - - - - - - S U R N
AxisErrorID v |- - - - - -] - - - - - - S T R A
SWEndSwitchActive | vV | - | - -] - -] -] - - - - - - S T

® Functional Description

Used to read the error of the axis and refer the error status to the corresponding program step.

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

© Program demo

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

MC ReadAxisError 0|
Axis:;= RAxis ,
Enzbl=RGNE:= Enzbl=RGIE .
ValidiGE=> ValidREIE,
BusyRENE-> xBusyRENE,
ErroriESg-- xError g,

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

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

SWEndSwitchRctivellEg=> xSWEndSwitchActive[EE

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

MC_ReadAxisError_0

I
Axis —

Enable ISR

Axis

Enable

MC_ReadAxisError |

enable is false, all

| FIRETUEN

Valid = Valid

Busy M= xBusy
Error = xError
ErrorID [ ErrorID

AxisError = xAxisError

AxisErrorID—AxisErrorID[ o |

SWEndSwitchActive = xSWEndSwitchActive
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4.1.6 MC_ReadParameter

Retrieve the value of the specified parameter.

® Command Format

Instruction Name FB/FC LD ST File
MC_ReadParameter(
Axis: =,
MC ReadParameter Enable: =,
Snxis Valid[- .
MC ReadPara Read ¢ FB gt g \lja;ezlriiterNumber: ’ SM3 B
meter parame.ers —ParameterNumber ) Error - al y asic
mstruction ErrorID[- Busy=>,
YaRE | Error=>,
ErrorID=>,
Value=>);
© Related Variables
I/O variable
I/0 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  [\RUE foactivate the use of
function blocks.
Axis Index and sub-index and serial
ParameterNumber | parameter DINT ALL 0 mumber of the access axis
number arameter
Output variable.
Output Name Data type Range initialization Descriptive
variable p g p
Valid  |Getting Flags BOOL TRUE-FALSE | FALSE [[RUEif the parameter has been read.
Busy Execution in| BOOL TRUE-FALSE FALSE TRUE Whgn function block execution
rogress has not finished.
Error  [Error BOOL TRUE-FALSE | FALSE [Function Block Execution Error
ErrorID Error Code SMC ERROR _ 0 [Error indication, S€C SMC_EITOI'.
Value Parameter LREAL ALL 0 Read the value of the parameter
value
Boo o Real Moment, Duration,
lea Bit string Integer .
o number Date, String
o | = w»
W | C c|c - |- —
R B HEEEREEEEEE
S IH[E|E|8]2|33)2|3|5 (3|53 & |E|3|R[8]72
Axis AXIS REF_SM3
Enable S S S e e e S e I e I I I gy g
ParameterNumber S e e e e B N I - \ - - - - - - - -
Valid R S e L e o B e e e e
Busy SR I D D D - - - - - - -] - - -
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Error R R E

ErrorID SMC_ ERROR

Value NN NN NN RN

® 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.

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

» MC_ReadParameter 0 (
Axis:= Axis,
Enabl=RGIE:= Enabl=EGIE,
ParameterNumber[ 2  |:= ParameterNumber[ 2 |
ValidENEE=> ValidEEDE,
BusyiEVE-> xBusyRENE,
Error@Eg-=> xErrorE

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

Value[  1E#03 _ » > Value[ 1E+03 _ » |) ;[EETURN]

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

MC_ReadParameter_ 0

T"_: n MC_ReadParameter
Ll

Axis —Axis Valid = Valid
Enable m—Enable Busy = xBusy

ParameterNumber [ 2  |—|ParameterNumber Error f= xError
ErrorID (- ErrorID [SMC_NO ERR
Value —Value 1E+03 »
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4.1.7 MC_ReadBoolParameter
Reads the value of the specified BOOL variable.

® Command Format

Instruction Name FB/FC LD ST File
MC_ReadBoolParameter(
Axis: =,
Read MC ReadBoolParameter Enable: =,
“axis Valid= | ParameterNumber: =,
MC ReadBoo Boolean |- Busy ™ | yalid=> SM3 B
lParErneter parameter FB —|ParameterNumber Error— - asig
instructio Errorinp- | BUSY=>,
n Value — Error=>,
ErrorID=>,
Value=> );ErrorID=>,
Value=>);
®© Related Variables
1/0 variable
1/0 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  [\RUE toactivate the use of
function blocks.
Axis Index and sub-index and serial
ParameterNumber | parameter DINT INT 0 mumber of the access axis
number arameter
Output variable.
Output Name Data type Range initialization Descriptive
variable
Valid Getting Flags BOOL TRUE-FALSE FALSE  [TRUE if the parameter has been read.
Busy Execution 1| BOOL TRUE-FALSE FALSE TRUE wh§n function block execution
rogress 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 5:{3?6‘[“ LREAL TRUE-FALSE FALSE  |Read the value of the parameter
Boo o Real Moment, Duration,
lea Bit string Integer ]
o number Date, String
o | = !
w |w c c|c
212182 212/S|SIE|g |z |2|15| 8|82 82|z
S158lc|8E|2125/3|3 2|22 2|5|5/8|53
= |m A= 515 =B e 8
Axis AXIS REF _SM3
Enable SR I D D D - - - - - - -] - -] -
ParameterNumber - -1 - |- - - - - - \ - - - - - - - -
Valid Nl - - - - - - - - - - - - - -] - -] -
Busy e - - - - - - -] - -] -
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Error v -f-r-1-f-r-f-f-r-f-r-r-7-f7-7-7-7T-]1-
ErrorID SMC _ERROR
Value -l - e fep - o]

® 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.

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

V){C_ReadBoolParameter_O (
Axis:= Axis,
EnablefElE: = Enabl=EGEE,
ParameterNumber[ 1 |:= ParameterNumber[ 1 |,
ValidEENE-> ValidEEDE,
BusyiENE=> BusyiEE,
Error@Eg=> xError
ErrorIDSMC_NO ERR» > ErrorID{SMC NO ERR) |,

ValuelEIE=> xValu=EEIEA) :FET0RN

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

MC_ReadBoolParameter_0

*N.nﬁ MC_ReadBoolParameter '
_ﬂ U

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

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

® Command Format

Instruction Name FB/FC LD ST File
MC_WriteParameter(
Axis: =,
Write MC_WriteParameter Execute: =,
HArvi Done [— . =
MC WritePar parameter —;::Zu'ce Bu;‘e B ParameterNumber: =, SM3 B
" S FB . Value: = :
ameter . . — ParameterNumber Error— ) > asic
Instructio —{Value ErrorID[- Done=>,
n Busy=>,
Error=>,
ErrorID=>);
®© Related Variables
1/0 variable
1/0 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  [\RUE toactivate the use of
function blocks.
Axis Index and sub-index and serial
ParameterNumber | parameter DINT INT 0 mumber of the access axis
number arameter
Value Parameter LREAL ALL 0 \Value to be written
value
Output variable.
v(;;lit;)l:lli Name Data type Range initialization Descriptive
Valid  (Getting Flags BOOL TRUE-FALSE FALSE  [TRUE if the parameter has been read.
Busy Execution 1| BOOL TRUE-FALSE FALSE TRUE whep function block execution
rogress has not finished.
Error Error BOOL TRUE-FALSE FALSE [Function Block Execution Error
ErrorID  [Error Code SMC_ERROR - 0 [Error indication, see SMC_Error.
Boo o Real Moment, Duration,
lea Bit string Integer ]
o number Date, String
o | = !
w | c clc _ = =5 | O =
S5 1512(5(SEl2|2/2/5| 8 |2|2|B2|g|2
S EHHEEHEHE R R R R E RN
Axis AXIS REF SM3
Enable Nl - - - - -] -] - - - - - - -l -] - -]
Value - - -] - - - - - - - - - N - - -] - -
ParameterNumber N - - - -l - - - -
Valid Nl - - - - - -] - - - - - - -l -] - -]
Busy Nl - - - - -] -] - - - - - - - -] - - -
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Error NN R E

ErrorID SMC ERROR

® 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.

® Program demo
ST: When xExecute becomes TRUE, write the specified axis parameters.
MC WriteParameter 0 (

Axis:= Axis,
Execute A := xzExecut=IGINA,
ParameterNumber[ 2  |:= ParameterNumber[ 2 |,
Value[ 306 J:= Value[ _360__]
Done BEE=> x=Don=EGEIE,
BusvENES-- xBusvEE
ErrorfES=> xErrorZN
ErrorID[SMC NO ERR» > E

H
R =

orID[SMC_NC_ERR » ) : BETUEN]

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

MC_WriteParameter_0

TRUE h MC_WriteParameter
—l; Ed

Axis —Axis Done M= Valid

xExecute [N Execute Busy M= xBusy

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

® Command Format

Instruction Name FB/FC LD ST File
MC_WriteBoolParameter(Ax
. is: =
Write —
MC WriteBoolParameter Execute: =,
Boolean Saxis Done [— P terNumber: =
MC_WriteBoo | parameter B . Busy |- arame e_r umper: =, SM3 B
|Parameter ] — ParameterNumber Errorf- | Value: =, asic
instructio —Value ErrorID[ Done=>,
n Busy=>,
Error=>,
ErrorID=>);
© Related Variables
I/O variable
I/0 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  |LRUE toactivate the use of
function blocks.
Axis Index and sub-index and serial
ParameterNumber | parameter DINT INT 0 mumber of the access axis
number arameter
Value Parameter LREAL ALL 0 \Value to be written
value
Output variable.
Output Name Data type Range initialization Descriptive
variable
Valid  (Getting Flags BOOL TRUE-FALSE FALSE  [TRUE if the parameter has been read.
Busy Execution 1n| BOOL TRUE-FALSE FALSE TRUE whep function block execution
rogress has not finished.
Error Error BOOL TRUE-FALSE FALSE [Function Block Execution Error
ErrorID  [Error Code SMC_ERROR - 0 [Error indication, see SMC_Error.
Boo . ) Real Moment, Duration,
lea Bit string Integer .
o number Date, String
o = = 1))
W | C c|c - |- —
R HEEHEEEREEEEEE
= 5|6 & (85| 5|55 7 S |5 F B BIEY]T]E
Axis AXIS REF SM3
Enable Nl - - - - - - - - - - - - -l -] - -]
Value R R - - - - N - - - -] -
ParameterNumber R R R - \ - - - - - - -
Valid SR I D D D - - - - - -l -] - -]
Busy N -] - - -] - -] -] - - - - - - -l -] - -]
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Error NN R E

ErrorID SMC ERROR

® 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.

® Program demo
ST: When xExecute becomes TRUE, write the specified axis parameters.
MC WriteBoolParameter_ 0 (
Axis:= Axis,
Execut=IE):= xExscute EGEIEL,
Parameterlumber] 1 |:= ParameterNumber[ 1 |,
Value Sy : = xValue=|[ZNES
DonelENE)=> xDoneEGIEN,
Busy@IES=> xBusyEIEH,
ErrorES-> xEr:crm

ErrorIDSMC NO ERR» > ErrorID{SMC NO ERR} | :[RETURN

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

MC_WriteBoolParameter_ 0

—l E MC_WriteBoolParameter )
— i E!I
U

Axis —Axis Done p= Valid
xExecute [JERCE—Execute Busy p= xBusy

ParameterNumber ParameterNumber Error m xError B3R

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

® Command Format

Instruction Name FB/FC LD ST File
MC_ReadActualPosition(
Read MC ReadActualPosition Axis: =,
actual e vardm | Enable: =,
MC ReadAct i —[Enable Busy = | Valid=> SM3 B
— . position FB Error > .
ualPosition . . Busy=> asic
nstructio ErrorID[- ’
. L Error=>,
n Pesition
ErrorID=>,
Position=>);
© Related Variables
I/O variable
I/0 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  [|RUE foactivate the use of
function blocks.
Output variable.
Output Name Data type Range initialization Descriptive
variable

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

Busy Execution 1| BOOL TRUE-FALSE FALSE TRUE whep function block execution

rogress 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 Ne.w absolute position (expressed in

units of axes [u])
Boo o Real Moment, Duration,
lea Bit string Integer ]
n number Date, String
o | = !
W | = olle _ = 5 | =
O<§§§@SEE§ZEEFH§~>SUW
S dz|218|Z2|2|2|2|23|7 3|2 2 |2|58|3|°9|7|Z
. & @ — =4 = = a
Axis AXIS REF SM3
Enable N - - - - - -] - - - - - - - -] - -] -
Valid N -] - - - - - - - - - - - -] - -] -
Busy N - -] - - -] - -] -] - - - - - - -l -] - -]
Error S AR S S A U [ IR O (R - - - - - - -] - -] -
ErrorID SMC ERROR
Position L [N - ]

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

147




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

Enable is false, all status outputs will be set to false; Enable is true, the actual position of the axis is continuously
read.

® Program demo
ST: When Enable is TRUE, the actual position of the axis is continuously read.
MC ReadActualPosition 0
Axis:= Axis,
Enabl=RGNE:= Enabl=EGIE,
ValidRENE=> ValidRGEDNE,
BusyRENE-> xBusyRENE,
ErrorfEg=> =ErrorEd,
ErrorID[SMC_NO ERR» > ErrorID{SMC_NC ERR ) |,

Positionfl 0 k> Position| 0 ) :[RETURN]

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

MC_ReadActualPosition_0

I :. - ‘ MC_ReadActualPosition '

Axis —Axis Valid p= Valid

Enable JEERCE—Enable Busy p= xBusy
Error p= xError
ErrorID(-ErrorID

Position|-Position [0 |
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4.1.11 MC_ReadActualVelocity

Read the actual speed value of the axis.

® Command Format

Instruction Name FB/FC LD ST File
MC_ReadActualVelocity(
Read MC_ReadActualVelocity AXiS: )
actual Anxis Valid | Enable: =,
MC_ ReadAct —[Enable Busy — | Valid=> SM3 B
- . speed FB Error ’ i
ualVelocity . . _ Busy=> asic
nstructio ErrorID|[- >
Velocity Error=>,
n X
ErrorID=>,
Velocity=>);
© Related Variables
I/O variable
I/0 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  |LRUE toactivate the use of
function blocks.
Output variable.
Output initializati . e
variable Name Data type Range on Descriptive
Valid Getting Flags BOOL TRUE-FALSE | FALSE [TRUE if the parameter has been read.
Busy Execution 1n| BOOL TRUE-FALSE | FALSE TRUE -When function block execution has
rogress 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 Vglue of.the actual speed (expressed in
[counting units / second]).
Boo o Real Moment, Duration,
lea Bit string Integer ]
o number Date, String
o | = !
W | = olle _ = 5 | =
o<§2§@99:§29:m§~>gow
S158lc|8E|2125/3|3 2|22 2|5]5/S|33
= | H= 515 =B e 8
Axis AXIS REF SM3
Enable N - - - - - -] - - - - - - - -] - -] -
Valid N -] - - - - - - - - - - - -] - -] -
Busy N - -] - - -] - -] -] - - - - - - -l -] - -]
Error S AR S S A U [ IR O (R - - - - - - -] - -] -
ErrorID SMC ERROR
Velocity el e [N g f--

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

1
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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.

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

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

Velocity] 0 > Velocity] 0 [y : RETURN]

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

T i = } MC_ReadActualVelocity l

Axis —SAxis Valid M= valid 3

Enable [N Enable Busy = xBusy
Error p= xError
ErrorID|-ErrorID
Velocity|-Velocity [0 |
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4.1.12 MC_ReadActualTorque
Read the actual torque value of the shaft.

® Command Format

Instruction Name FB/FC LD ST File
MC_ReadActualTorque(
MC ReadActualTorque Axis: =,
Readl Hnxis Valid |- Enable: =,
MC ReadAct | M@ —[Enable susy = | yalig=> SM3_B
— tOI'que FB Error i ? o
ualTorque . . _ Busy=> asic
nstructio ErrorID - -
n Torque [~ Error=>,
ErrorID=>,
Torque=>);
© Related Variables
I/O variable
I/0 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  [|RUE foactivate the use of
function blocks.
Output variable.
Output initializati . e
variable Name Data type Range on Descriptive
Valid Getting Flags BOOL TRUE-FALSE | FALSE [TRUE if the parameter has been read.
Busy Execution 1| BOOL TRUE-FALSE | FALSE TRUE-When function block execution has
rogress 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 ac.tual torque or moment
(expressed in counting units)
Boo o Real Moment, Duration,
lea Bit string Integer ]
o number Date, String
o | = !
W | = clc _ = 5 | =
2125|2212/ S|SIElglz 1215 B |z|2 |8 2|z
S158lc|8E|2125/3|3 2|22 2|5]5/S|33
= | H= 515 =B e 8
Axis AXIS REF SM3
Enable N - - - - - -] - - - - - - - -] - -] -
Valid N -] - - - - - - - - - - - -] - -] -
Busy N - -] - - -] - -] -] - - - - - - -l -] - -]
Error S AR S S A U [ IR O (R - - - - - - -] - -] -
ErrorID SMC ERROR
Torque L [N - ]

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

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

MC ReadActualTorque 0 (
Axis:= Axis,
EnzblejEINE:= Enabl=RGIEE,
Valid@Eg-- Valid@NEd,
BusyRElE-> xBusyEElE,
ErrorEd-> xErrorEd,
ErrorID{SMC_NO ERR» > ErrorID[{SMC_NO ERR) |,

Torque[ 0 > Torque 0 ) : RETURN]

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

MC_ReadActualTorque_0

TRUE MC_ReadActualTorgque
—1 d

Axis —“jAxis Valid p= Valid

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

Torque [~ Torque | 0 |
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4.1.13 MC_SetPosition

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

® Command Format

Instruction Name FB/FC LD ST File
MC_SetPosition(
s Axis: =,
MC SetPosition E L
s = xecute: =,
Set —Axis Done = | poition
o —Position Error Done=>,
—Mode ErrorID— | Busy=>,
Error=>,
ErrorlD=>);
® Related Variables
1/O variable
1/0 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 | RUE toactivate the use of
function blocks.
.. .. Position unit [u] (indicates
Position Position LREAL ALL 0 "distance" if Mode = RELATIVE)
Mode mode BOOL | TRUE-FALSE | FALSE | RUE =relative, FALSE =
absolute
Output variable.
Output initializati ..
variable Name Data type Range on Descriptive
Done Done BOOL TRUE-FALSE | FALSE ilﬁrggon block execution completion is
Busy Execution in BOOL TRUE-FALSE | FALSE TRUE .When function block execution has
rogress not finished.
Error Error BOOL TRUE-FALSE | FALSE [Function Block Execution Error
ErrorID  [Error Code SMC ERROR - 0 [Error indication, see SMC Error.
Boo o Real Moment, Duration,
lea Bit string Integer ]
o number Date, String
o g = !
w |w c clc _ = - | O =
121512 1512|51252/2|8|8| B |a|8 B 2zt
B HEHE IR E R ERE BT
Axis AXIS REF SM3
Execute SR I D D L D - - - - - -l -] - -] -
Position - -0 - - - -] - - - - - N - - - -] -
Mode N -] - - -] - -] -] - - - - - - - -] - |-
Done e - - - - - -l -] - -]
Busy SR I D D D - - - - - - -] - -] -
Error Nl - - - - - - - - - - - - -l -] - -]
ErrorID SMC_ERROR
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© 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.

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

MC SetPosition 0
Axis:= Axis,
Executeffl ) : = xExecut=GIE,
Position[ 100  |:= Position[ 100 |,

ErrorE3-> xErrorEd,
ErrorIDSMC_NO ERR} > ErrorID{SMC_NO ERR» |) ;[RETURN]

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

MC_SetPosition 0

TRUE bMC_SetPos:.tion
—l Ed

Axis —SAxis Done = xDone

xExecute [[EENCE—{Execute Busy p= xBusy

Position | 100 —Position Error M= xError [BaVesa
Mode B3R Mode ErrorID - ErrorID [SMC_NO_ERR
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Sets the current position of the axis (does not cause the axis to move).

Medium-Sized PLC Instruction Guide

® Command Format

Instruction Name FB/FC LD ST File
SMC_ReadSetPosition(
SMC_ReadSetPosition Axis: =,
Read set ] ‘Ex“ Valid™ | Enable: =,
SMC_ReadSet | position s Busy ™ | yalid=>, SM3 B
N . . FB Error _ .=
Position nstructio _ Busy=>, asic
n ErrorID Error=>,
Position ErrorID=>,
Position=>);
© Related Variables
I/O variable
I/0 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 | RUE toactivate the use of
function blocks.
Output variable.
Output initializati . e
variable Name Data type Range on Descriptive
Valid Getting Flags BOOL TRUE-FALSE | FALSE [TRUE if the parameter has been read.
Busy Execution in| BOOL TRUE-FALSE | FALSE TRUE-When function block execution has
rogress 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
Boo .
. . Real Moment, Duration,
lea Bit string Integer .
0 number Date, String
o | wn
W | C c|c Clg g —
o<§§§‘£9UEEQEE§§~>SUw
S dIZ|218|2|3|2|2|2|7 3|3 2 |2|8|2|%5 |72
= | g |8|= 515 =& | @ | A
Axis AXIS REF SM3
Enable Nl - - - - -] - - - - - - - - -] - -] -
Valid N -] - -] - -] - - - - - - - - -] - -] -
Busy SR I D D L D - - - - - - -] - -] -
Error Nl - - - - - - - - - - - - -] - -] -
ErrorID SMC ERROR
Position e [N e f-]-

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

SMC_ReadSetPosition_0(
Axis:= Axis,
EnableEElE:= EnablcRGEEE,
ValidEENE=> ValidRGEDE,
BusyRENE-> xBusyRENE,
Error@Eg=> xErrorEd,
ErrorIDSMC NO ERR» > ErrorIDISMC NO ERR» |

Positio > Position| -2.12E405 » | ;[RETURN]

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

SMC_ReadSetPosition_0

T“?-'-'ni \ SMC_ReadSetPosition \
i

Axis —|Axis Valid = xDone

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

Position |- Position | -2.12E+05 »|

156




% Leadshine

Medium-Sized PLC Instruction Guide

4.1.15 SMC_ReadFBError

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

® Command Format

Instruction Name FB/FC LD ST File
SMC_ReadFBError(
SMC ReadFBE Axis: =,
a rror
Read Savis = | B bEnable: =
historical —bEnable bBusy — bValid=>,
SMC ReadFB error FB JRESRcron - bBusy=>, SM3 B
Error messages pb’-"-'::::'?;:i::tiz : bFBError:>, aSiC
instruction strErrorInstance [~ nFBError[D=>,
tTimeStamp pbyErrorlnstance=>,
strErrorInstance=>,
tTimeStamp=>);
© Related Variables
1/O variable
1/0 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 || NUE toactivate the use of
function blocks.
Output variable.
Output initializati . e
variable Name Data type Range on Descriptive
bValid |Getting Flags BOOL TRUE-FALSE | FALSE [TRUE if the parameter has been read.
bBusy Execution 1n| BOOL TRUE-FALSE | FALSE TRUE .when function block execution has
rogress not finished.
bFBError |Error BOOL TRUE-FALSE | FALSE [Function Block Execution Error
nFBErrorID [Error Code SMC ERROR - 0 Error indication, see SMC Error.
pbyErrorInstafError pointer | POINTER TO Pointer to the FB that reported the error
nce BYTE i i
strErrorInstan Pointer to error function block (program,
ce STRING ) ) subroutine, function block)
tTimeStamp [Timestamp TIME - 0 Timestamp when the error occurred
Boo o Real Moment, Duration,
lea Bit string Integer ]
n number Date, String
o |C . v
W | = clc _ = 5 | =
O<§§§@SEE§ZEEFH§~>SUW
S dz|218|Z2|2|2|2|23|7 3|2 2 |2|8|3|°9|7|Z2
= A= 515 = s A
Axis AXIS REF SM3
bEnable Nl -] - -] - -] - - - - - - - - -] - -] -
bValid Nl - - - - - - - - - - - - - -] - -] -
bBusy N -] - - -] - -] -] - - - - - - -l -] - -]
bFBError e - - - - - - -] - -] -
nFBErrorID SMC ERROR
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pbyErrorlnstance POINTER TO BYTE

strErrorInstance I e e e e I N I B - - - - - - - - -

tTimeStamp e e e e e e H T VA I Ry g g

® 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.

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

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

tTimeStamp] T#0ms E> tTimeStamp] T#0ms ) -[RETURN]

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

SMC_ReadFBError_0

TRUE SMC_ReadFBError
————F3

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

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

Clearing Historical Error Messages for Function Blocks.

® Command Format

Instruction Name FB/FC LD ST File
Clear
SMC_ClearFB | Historical SMC_ClearFBError SMC_ClearFBError( SM3 B
- Error FC —{pDrive = L .
Error P pDrive: =); asic
Messages
instruction
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
pDrive Axis pointer | POINTER TO AXIS REF _SM3 - - Specified axis
QOutput variable
Output variable | Name | Data type Range initialization Descriptive
SMC_ClearFBError | ™™ | BOOL | TRUE-FALSE FALSE [ ALSEifthe function ends
- value normally.
Boo o Real Moment, Duration,
lea Bit string Integer .
o number Date, String
o | = v
w | w < =he — = 5 |O 3
212182 |2/2 S |S5E|g|=|2|5| B8 |z/2 8 2|clE
S |2|E = ZIZ|Z21Z2|3|5|%|3| 2 |5 E 513 |25
= |m g |85 515 =B trd A
pDrive POINTER TO AXIS REF SM3
SMC ClearFBError | N |-[-| - |-[-[ - [-[-]-[-[-[-] - [-]-[-]-]-]-

® 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.

® Program demo

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

IF xClearFBErrorBEINE THEN
xSMC ClearFBError@Es := SMC

END IF

-

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

XClearFBError
il )
ulu

ADR (Axis) —

pDrive

SMC_ClearFBError

ClearFBError (pDrive:= ADR (Axis)

H

XSMC_ClearFBError
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4.2 Single-axis motion control

4.2.1 Instruction List

Instruction Type Name FB/FC Functionality
MC Home FB Home
MC MoveAbsolute FB Absolute motion
MC MoveRelative FB Relative motion
MC MoveVelocity FB Constant velocity
MC Stop FB Stop
MC Halt FB Halt

. . MC Jog FB Jog

Axis motion control - "1 Ay fo Ve A dditive FB___ | Additive motion
MC MoveSuperlmposed 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.

©® Command Format

Instruction Name FB/FC LD ST File
MC_ Home(Axis:=,
o MC_HOME Execute:=,
T Dens[= | Position:=,
Homing g ~ Bus¥E | Done=>, SM3 B
MC_Home instruction FC —{Position Ccmano.i—‘sb:izii : Busy=>, asic
T CommandAborted=>,
ErrorID[
Error=>,
ErrorID=>);
® Related Variables
1/O variable
I/0 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
QOutput 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 | SO™™a0d | BoOL | TRUE-FALSE FALSE [ RUE: Terminated by other
Interrupt commands
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE within the function block
SMC ERRO [Error indication, see
ErrorID Error Code R - 0 SMC Error.
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Boo . . Real Moment, Duration,
lea Bit string Integer .
o number Date, String
— wn
HEHBEEE R EHEIEIEAHEIEREE
SREIEIR= g5 = (515~ S |53 B BB |=8|C Z
Axis AXIS REF SM3
Execute SVARN [ [ R (N - - - - - .
Position e e e e R I i - I S S R R
Done Nl -] - -] - -] - - - - - - - - - -] -
Busy S A A S I ) N - - - - - - - - - -
Command Aboned SVARN [ [ (N - - - - - S
Error SVARN [ [ (N - - - - - - - - - -
ErrorID SMC _ERROR

® 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
. Drive homing methods vary by manufacturer, so you need to select
Homing . . . . .
method 0x6098 the appropriate homing method according to the specific drive
manufacturer's manual.
Homing 0x6099 0x01 The speed of the homing process from the start of homing to the
velocity(fast) home position, with a higher value to reduce the homing time.
Homing The speed of the process from finding the origin to the completion of]
: 0x6099 0x02 . . .
velocity(slow) homing, with a lower value to improve accuracy
Hommg 0x609A Acceleration and deceleration changes during home positioning
acceleration

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

MC_Home 0 (

Axis:= Axis,

Execute il : = xExecut=EIE,
Position[ 0  |:= Position[ 0 |,
DonefENE-> xDonc RGN
BusyEEg-> xBusy[NE
CommandAborted ES=> xCommandibortedNES
ErrorfE3-=> xError B
ErrorID{SMC NO ERR}» > ErrorID SMC NO ERR» |) ;RETURN]

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

MC_Home_0
TRUE MC_Home
i b d
Axis —Axis Done = xDone
xExecute [JERI—{Execute Busy M= xBusy

Position[ 0  }—{Position CommandAborted = xCommandAborted

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

® Command Format

Instruction

Name

FB/FC

LD

ST File

MC_MoveAbs
olute

Absolute
motion
instruction

FC

[

Velocity

MC MoveAbsoclute

Axis
Execute
Posgition

Acceleration
Deceleration
Jerk
Direction
BufferMode

Commandaborted

Done
Busy
Active

Error
ErrorID

MC MoveAbsolute(
Axis:=,

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

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

Busy=>,

Active=>,
CommandAborted=>,
Error=>,
ErrorID=>);

SM3 Basic

® Related Variables
1/0O variable

I/0O 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.

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

Acceleration

Target
acceleration

LREAL

Is always
positive.

|Acceleration in [u/s?].
Increasing motor energy

Deceleration

Target
Deceleration

LREAL

Is always
positive.

0

Deceleration in [u/s?].
Decreasing motor energy

Jaek

Target jaek

LREAL

Is always
positive.

0

Maximum magnitude of jerk in [u/s?]

Direction

Direction

MC _DIRECTI
ON

-1,1

Positive

1, Positive;
-1, Negative

BufferMode

Cache Mode

MC_BUFFER |
MODE

0-5

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 IAxis is working
Command Aborted | SOM™30d | BooL | TRUE-FALSE FALSE || RUE: Terminated by other
Interrupt commands
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE within the function block
SMC_ERRO Error indication, see
ErrorID Error Code R - 0 SMC Error.
Boo .
. . Real Moment, Duration,
lea Bit string Integer .
0 number Date, String
g | - w2
@ | w < =pe — = 5 |O 3
212182 |212/5181E|2|=z|8|5|8 |22\ 2|alE
R=lE ZIZ21|Z|Z2|53 5|33 2 |88 3|°%
= g |83 == = o
Axis AXIS REF SM3
Execute SV FS S A R N (R I U U IR I - - N R A
Position S T I - - - - SV T S I B
Velocity S S e - SV R ) R R
Acceleration S I - - - - VA I I I N
Deceleration S I - - - - VA I I I N
Jerk S I - - - - VA I I I N
Direction MC_DIRECTION
BufferMode MC_ BUFFER MODE
Done N - - - -] - - -] -] - - - - - - - I I R
Busy SV S U O (U I A R - - - - - T
Active SV T AR R IR R IR IR - - - - - - I T R
Command Aboned N - = = -] -] - -] -] - ; ; i i - N T R R B
Error N - = = -] -] - -] -] - - ; i i } N T R R B
ErrorID SMC_ERROR

® 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.

Welocity g
Target|Velocity
b celeratio Deceleration
p |Current position Target position > Tume
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If the distance is too short, the maximum speed may not be reached.
Setting the acceleration/deceleration speed to 0 will 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.

MoveAbsolute - Example

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

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

LD: When xExecute becomes TRUE, execute the homing instruction.
MC_MoveAbsolute_0

TRUE h MC_MoveAbsolute |
L

Rxis —SAxis Done [~ xDone
xExecute [JERCI—{Execute Busy P= xBusy
Position Position Active p= xActive
Velocity[ 100  |—{Velocity CommandAborted f= xCommandAborted
Acceleration[ 100  —|Acceleration Error = xError
Deceleraticon Deceleration ErrorlID [~ ErrorID
Jerk[  ©  HJerk

Direction Direction

BufferMode BufferMode
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4.2.4 MC_MoveRelative

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

©® Command Format

Instruction

Name

FB/FC

LD

ST File

MC_MoveRel
ative

Relative
motion
instruction

FC

I

MC_MoveRelative

Axis

Execute
Distance
Velocity
Acceleration
Deceleration
Jerk
BufferMode

Done

Busy

Active
CommandAborted

Error

1T T 17T 7177

ErroriID

MC_ MoveRelative(
Axis:=,

Execute:=,
Distance:=,
Velocity:=,
Acceleration:=,
Deceleration:=,
Jerk:=,
BufferMode:=,
Done=>,

Busy=>,
Active=>,
CommandAborted=>,
Error=>,
ErrorID=>);

SM3 Basic

© Related Variables

1/0O variable

I/O variable

Name

Data type

Range

initialization Descriptive

Axis

Axis

AXIS REF SM3

Specified axis

Input variable

Input variable

Name

initializa

Data type

Range

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.

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

Acceleration

Target
acceleration

LREAL

Is always
positive.

|Acceleration in [u/s?].
Increasing motor energy

Deceleration

Target
Deceleration

LREAL

Is always
positive.

Deceleration in [u/s?].
Decreasing motor energy

Jaek

Target jaek

LREAL

Is always
positive.

Maximum magnitude of jerk in [u/s?]

BufferMode

Cache Mode

MC BUFFER |
MODE

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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Qutput 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 IAxis is working
Command Aborted | SOM™30d | BooL | TRUE-FALSE FALSE || RUE: Terminated by other
Interrupt commands
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE within the function block
SMC_ERRO Error indication, see
ErrorID Error Code R - 0 SMC Error.
Boo .
. . Real Moment, Duration,
lea Bit string Integer .
0 number Date, String
g | - w2
@ | w < =pe — = 5 |O 3
212182 |212/5181E|2|=z|8|5|8 |22\ 2|alE
R=lE ZIZ21|Z|Z2|53 5|33 2 |88 3|°%
= g |83 == = o
Axis AXIS REF SM3
Execute SV FS S A R N (R I U U IR I - - N R A
Distance S I - - - - VA S I I I
Velocity S S e - SV R ) R R
Acceleration S I - - - - VA I I I N
Deceleration S I - - - - VA I I I N
Jerk S I - - - - VA I I I N
BufferMode MC BUFFER MODE
Done N - - - -] - - -] -] - - - - - - - I I R
Busy SV S N I N S [ R (R - - - - - S
Active N - - - -] - - -] -] - - - - - - - I R
Command Aboned SV T N R IR R IR IR - - - - - - [ T R
Error N - - - -] - - -] -] - - - - - - - I I R
ErrorID SMC_ERROR

® Functional Description
Relative motion with the current position as the origin, the end point coordinate is the distance from the start point

to the end point.

When the speed curve is a trapezoidal curve, the "speed-time" curve when the instruction is executed is shown

below.

Velocity g
Target|Velocty
i celeratio Deceleration
o |Cutrent position Target position > Time
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MC_MoveRelative Demo
The following is a routine that connects two instances of the MC_MoveRelative 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 started while "First" is still executing. In
this case, "First" is terminated by the Test signal during constant speed. After adding the distance 4000 to the actual
position 3250, the "Second" function block moves the axis to the new position 7250.

MoveRelative - Example

First Second
Lm M _MoveR el alive I'n MC_MoveRelative
MAx — T —
GO - poie | — ! EeciE Do : — Fikkh
E—— —aligeE =
i - ACCEErEEN —— . T - Ak ato Ermdn | —
0 - | DRGEEEDE | 10 - | OecEEEED |
a - :Jll 0 — el
First i Sequence of tao com plete motions Second motion intermapts first motion
o e -
o b T ! ! Tt
I
Done : :
[of S H
: — ; "
Command i Fealll
Aported I > E— =y
u i
Accelarating !
1 EE'- ! Lol
Constant 0 rl
! E’g ."t
Decelemiing
: '
g "y
Second ; ; =
! ; ; | ]
rest ? PR, | L
; : - AT St
Finish E el
';: ! ] ; | t
Accelersting ' L P
I ' H
Constant ! !
o ! ! 7 -y
: : ! 5 : !
Decelerating 5 5 P : r :
0 ; : S N : ; -
Motion
2
Wealochy
o -
1 OO
relative 3%
Posifion g2
D -
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® Program demo
ST: When xExecute becomes TRUE, execute the homing instruction.

MC MoveRelatiwve_0(
Axis:= RAxis,
Execute ElE: = xExecut<REIHE,
Distance[ 1E#2 ¥ |:= Distance| E#3 » |,
Velocity w0 |:= Velocity] w0 |,

Acceleration[ 100  |:= Acceleration[ 10 |,
Deceleration[ 100 _ |:= Deceleration[ 100 |,

Jerk @ l=Jerk[ _© ]

BufferMode[ Aboming J:= BufferMode[ Avomng |,

Done - xDon=ES,

BusyiENE-> =BusyENEl,

ActiveEIE=> xActiveRENEL,
Commandiborced@ES=> xCommandiborted FIER,
ErrorES-> xErrorEq,
ErrorID[SMC_NO ERR» |> ErrorID{SMC_NOERR) |);

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

170

MC_MoveRelative_0
IR ’5ﬂE b MC_MoveRelative d
'_ﬂlu
Axis —SjAxis Done m= xDone [|EREE
xExecute [JENC—{Execute Busy = xBusy
Distance Distance Active p= xActive
Velocity[ 100 __ |—{Velocity CommandAborted p= xCommandAborted
Acceleration[ 100 __ |—|Acceleration Error m= xError XSS
Deceleration 100 Deceleration ErrorID[-ErrorID
Jerk[ 0 }Jderk
BufferMode BufferMode
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4.2.5 MC_MoveVelocity

The control axis maintains a constant speed movement according to the set parameters.

® Command Format

Instruction

Name

FB/FC LD

ST File

MC _MoveVel
ocity

Constant

velocity

instruction

Axis
Execute
Velocity
FC Acceleration
Deceleration
Jerk
Direction
BufferMode

HC_MoveVélocity

CommandAborted

InVelocity
Busy
Active

1T 1T

Error

ErreriD

MC_MoveVelocity(
Axis:=,

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

Direction:=,
BufferMode:=,
InVelocity=>,
Busy=>,

Active=>,
CommandAborted=>,
Error=>,
ErrorID=>);

SM3 Basic

© Related Variables

1/0O 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

Velocity

Target velocity

Is always

LREAL .
positive.

0

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

Acceleration

Target
acceleration

Is always

LREAL .
positive.

0

|Acceleration in [u/s?].
Increasing motor energy

Deceleration

Target
Deceleration

Is always

LREAL .
positive.

0

Deceleration in [u/s?].
Decreasing motor energy

Jaek

Target jack

Is always

LREAL .
positive.

0

Maximum magnitude of jerk in [u/s?]

Direction

Direction

MC _DIRECTI

ON 1,1

Positive

1, Positive;
-1, Negative

BufferMode

Cache Mode

MC_BUFFER |

MODE 0-5

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
Set velocity TRUE: The set velocity has
InVelocity has been BOOL TRUE-FALSE FALSE been reached for the first
reached time.
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Active BOOL IAxis is working
Command Aborted | SOM™a0d | BooL | TRUE-FALSE FALSE [ RUE: Terminated by other
Interrupt commands
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE within the function block
SMC_ERRO Error indication, see
ErrorID Error Code R - 0 SMC Error.
Boo .
. . Real Moment, Duration,
lea Bit string Integer .
0 number Date, String
g wn
w @|Z| 2 < S |G — =~ | 5|3 |o 3
SIZIS| 2182/ EISE| g1z |8|E| & |&|2 2 28|glz
SI2IB| 2 |2|2| 5 |Z|Z SRl z | = 319 |72
= |m @ g @ S 1515 = | 3 BB @ |m 5
Axis AXIS REF SM3
Execute VN F R A R ) I (R IR U U N - - S
Velocity S I I S I e - VAN I S I B
Acceleration S I - - - - VA I I I N
Deceleration S I I S I e - VAN I S I B
Jerk T R T T T R R - - - - ~ - -l - -] -
Direction MC_DIRECTION
BufferMode MC_BUFFER MODE
InVelocity SV S U O A - - - - - S
Busy VA S S A B - - - - - - - - - - - - -
Active N - - - -] - - -] -] - - - - - - - I T R
Command Aboned SVAB S U R R I () O O A - .
Error VA S S A A R - - - - - - - - - - - - -
ErrorID SMC_ERROR

® Functional Description

The rising edge of Execute starts the constant velocity motion, and after that, the constant velocity motion can only
be aborted by other commands.

When the constant velocity motion reaches the set speed, the InVelocity signal will change to TRUE.

When the constant velocity motion is interrupted by another motion, the InVelocity signal will be reset to FALSE.
Negative velocity * negative direction = positive velocity.

Controls the motor to accelerate to the maximum speed at the specified acceleration, and then keep running at that
maximum speed until a stop command or other interrupt command is called to interrupt the command.

MC_MoveVelocity Demo

The following is a routine that connects two instances of the MC MoveVelocity function block, "First" and
"Second":

1) The left part of the time diagram shows the situation when "Second" is called after "First". When "First" reaches
the set speed of 3000, the first instruction outputs the InVelocity signal, which performs an "and" operation with
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the next instruction, triggering the second instruction to move at a speed of 2000.

2) The right part of the time diagram shows the situation when "Second" is started while "First" is still executing.
At this point, the motion of "First" is interrupted and terminated by the Test signal that was transmitted during the
period when the speed of "First" was constant. Although the first instruction is still in the process of accelerating
towards 3000, the acceleration of the first is interrupted and aborted due to the execution of the second instance in
the middle of the process. The second instance will then decelerate to 2000, after which the InVelocity of the
second instance is set to TRUE.

MoveVelocity - Example

First Test — Second
MC_MoveVelocity | | MC_MoveVelocity |
My AX— | Axls Axls I | Axls Axls I —
GO — ; Exacute In'ielocity ] ; Execute InVelochty ] —Finish
3000 —= ContinwousUpdate Busy | ; ContinupusUpdate Busy | —
— | Velocity Actve Velooy Aciive
— : Acceleration Commandabarted : : Accaleration CommandAbortad : —
— | Deceleration Ermar | , Deceleration Emor | —
Posiive — | Jerk EmariD Poslive | Jerk EmiiD @ —
- Direction - Direction
— | Bufferiode — | BufferMose

Mext

[ [t 1 -t
|

InVelocity :
ol— ol

Command I I
Aborted 0 i J Ll
1
Mext
0 -t
Second
1
Test I I
D bl . - {
1 H N
Finish = I
Inelocity ] -

3000

2000 /
Velocity / i :
:
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® Program demo
ST: When xExecute becomes TRUE, the constant velocity motion instruction is executed.

MC MoveVelocity 0
Axis:= Axis,
ExecuteRGEIE:= xExecuceEGIE.
Velocity[ w0 J:= Velocity] w0 |,
Acceleration[ 100  |:= Acceleration[ 100 |,
Deceleration[ 100  |:= Deceleration[ 100 |,
Jeri 0 J:=Jeri{ © ]
Direction| positive | == Direction| positive [,
BufferMode[  Aboning |:= BufferMode] Aborting | .
InVelocityliElEl=> InVelocityRGEEN,
BusyREIE-> xBusyREIE,
RctivelEINE=> xRctive ENEN,
CommandAborted EE=> xCommandibortedEE,
Error@Eg=> xErrorEd,

ErrorIDSMC NO ERR» > ErrorID{SMC NO ERR» | :

LD: When xExecute becomes TRUE, the constant velocity motion instruction is executed.

MC_MoveVelocity 0

.- i,[: h MC_MoveVelocity
—1-

Axis —SjAxis InVelocity f= xInVelocity
xExecute [JEEREI— Execute Busy M= xBusy
Velocity[ 100 _ }—{Velocity Active p= xActive
Acceleration 100 Acceleration  CommandAborted = xCommandAborted
Deceleration 100 Deceleration Error p= xError
Jerk[ 0  }—Jerk ErrorID|-ErrorID
Direction Direction
BufferMode BufferMode
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4.2.6 MC_Stop

The control axis maintains a constant speed movement according to the set parameters.

® Command Format

Instruction Name FB/FC LD ST File
MC_Stop(
Axis:=,
o . HCEStop Execute:=,
Sto N Done [— Deceleration:=,
MC_Stop Stop FC —|Execute Busy~ | Jerk:=, SM3_Basic
- mstruction —Deceleraticn Error Done=>, -
—Jerk ErrorID[— Busy=>,
Error=>,
ErrorID=>);
® Related Variables
1/0O variable
I/0 variable Name Data type Range initialization Descriptive
Axis Axis AXIS REF SM3 - - Specified axis
Input variable
Input variable Name Data type Range 1n1tti1(2)lllllza Descriptive
Execute Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
. 2
Deceleration Target_ LREAL Is al.vx_lays 0 Decelerz_ltlon in [u/s?].
Deceleration positive. Decreasing motor energy
Jaek Target jack LREAL Is aly\( ays 0 Maximum magnitude of jerk in [u/s?]
positive.
Qutput 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
Error Error BOOL | TRUE-FALSE FALSE  |[|RUE: Anerror occurred
within the function block
SMC_ERRO Error indication, see
ErrorID Error Code R - 0 SMC Error.
Boo . . Real Moment, Duration,
lea Bit string Integer ]
n number Date, String
o |2 = w»
w |w c c|c
212182 |218|S|SE|glz|2|5| 8 2|2 B3 ez
O |4 @ % Z Z Z |z 5 — Z 5 > > < Sl g |- E
= | g1E|5| 7 |55 = = B | B | 8
Axis AXIS REF SM3
Execute SR S S ) S (R - - - - - -l -l -] -] -
Deceleration S T I T e - SV I S I B
Jerk O R I L T T R e - - - - \ - [ I R
Done N oo - - -] -] - - - - - - - - - - - - - -
Busy SV S S IR R S U S (R - - - - - S T I
Error N oo - - -] -] - - - - - - - - - - - - - -
ErrorID SMC _ERROR
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© Functional Description

The movement stops at the rising edge of Execute, and the control axis decelerates from the current speed to "0".
When this instruction is running, it cannot be terminated by any other instruction. When the MC_Stop instruction is
activated, the running instruction executes CommandAborted.

MC_Stop Demo

The following figure shows how the FB2 (MC_Stop) instance is used when combined with the FB1
(MC_MoveVelocity) instance.

1) As can be seen from the timing diagram in the figure, when FB2 is activated during the motion of FB1, the speed
of the axis will tend to tilt downwards until it is 0.

2) As long as the Execute signal of FB2 is TRUE, the corresponding axis will not execute any motion command.

3) After FB2 is started, the Error signal of FBI1 is set to TRUE, just that the current axis is in stop state.

FB1 FB2
MC_MoveV elocity MC_Stop
Az 1 — Axiz InYeodty |- InYel 1 Axs 1  Axisz Dore | Done_2
Exe 1 4 Execte Buzy |- Exe 2 - Execute Buzy -
o0 H Yelocity  Command2borted | Abot_1 21  Deceleration Eror |-
10  Acceleration Emar |- Emor_1 0 - Jerk ErrarlD |-
10  Deceleration ErraonD |
0 Jerk
1  Directian
— FB1 PR a » + b >
SO B e A E— A |
*T o ; - . ; ] o
T I S SR N
Inve_1 0 ; I I ; E E : I >t
T O S A S e S SR S
Abort_1 r : I_I' ! r K '

0 =t : ; ; ; i : -t
s s s i [
| -0 ; : ' - 1

—FB2 ;
1 bt e I T R
Exe 2 : :
B - . I =1
Done 2 . [ S S S S S S
| - 0 - t
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® Program demo
ST: When xExecute becomes TRUE, the axis is decelerated to a stop.

MC Stop_0(
Axis:= Axis,
ExecutejfllE: = xExecutziEIHE,

Deceleration[ 100  |:= Deceleration[ 100 |,
Jerl 0 f=Jderi 0 ]

DoneRENE=> xDoncRENE,

Busy@iEs-=> xBusv[@N
ErrorfiEg=> xErrorE

ErrorID{SMC NO ERR» > ErrorIDSMC NO ERRP |);

St B

LD: When xExecute becomes TRUE, the constant velocity motion instruction is executed.

MC_Stop_0
TRUE MC_Stop
i h ﬁ
Axis —“Axis Done = xDone
xExecute [JEERCI—Execute Busy p= xBusy
Deceleration 100 Deceleration Error p= xError
Jerk[ 0 }—{Jerk ErrorID |- ErrorID [SMC_NO_ERR
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4.2.7 MC_Halt

Deceleration stops the motion being executed by the axis, and the stopped motion resumes execution of the

unfinished portion.

©® Command Format

Instruction Name FB/FC LD ST File
MC_Halt(
Axis:=,
MC Halt Execute::,
Haxis - Dene — Deceleration:=,
Halt —Execute Busy Jerk:=, )
MC_Halt instruction FC : j:z:le ration Ccmand.s‘-.b:;zz: : Done=>, SM3_Ba51c
ErroriD[ - Busy=>,
CommandAborted=>,
Error=>,
ErrorID=>);
® Related Variables
1/0O variable
I/0 variable Name Data type Range initialization Descriptive
Axis Axis AXIS REF SM3 - - Specified axis
Input variable
Input variable Name Data type Range mlttilsllllza Descriptive
Execute Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
- 5
Deceleration Target. LREAL Is aly\(ays 0 Decelerq‘uon in [u/s?].
Deceleration positive. Decreasing motor energy
Jaek Target jaek LREAL Isoasli\;li}els 0 Maximum magnitude of jerk in [u/s?]
Qutput 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
Instruction TRUE: This command has
bCommandAborted | . BOOL TRUE-FALSE FALSE been terminated by other
interrupted
commands
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE within the function block
SMC_ERRO Error indication, see
ErrorID Error Code R - 0 SMC Error.
Boo . . Real Moment, Duration,
lea Bit string Integer ]
0 number Date, String
o = = N
@ |w = olle _ = 3 |o =
O<§§§@SEE§ZEEFH§~>SUW
S|ZIZ2|812/312|2|3 5|33 & |2 8|539|7 %
. S @ — =4 = e a
Axis AXIS REF SM3
Execute 2 VA S S IR Y S [ R (O S S i R T
Deceleration S I e - - - - VA S S R R
Jerk O R I L T T R e - - - - \ - [ I R
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Busy

bCommandAborted

Error

2 ||| <

ErrorID

SMC_ERROR

® Functional Description

For the set axis, motion is paused starting at the rising edge of Execute.

Execution of the original motion can be resumed by re-executing the original motion instruction.

MC_Halt Demo

The following diagram shows the behaviour of the MC_MoveVelocity instruction being interrupted by the

MC _Halt instruction while it is executing motion.

1) Compared to MC_Stop, MC_Halt only pauses the motion, and the motion can continue to be executed until the

instruction is completed.

2) After being paused by the MC_Halt instruction, the axis can be accelerated again by re-calling the motion

instruction when the velocity is not zero.

FB1 FB2
MC=MWEVEIucity MC=Hatt
Axis 1 - Axis Invelocity |- InVel_1  Axis 1 —{ Axis Ciane | Done_2
Exe_1 - Execute Busy Exe_ 2 - Execute Busy |
a0 4 velocity Activel- 5 - Deceleration Aotivel-
10 qAcceleration Command® bortedf- Abort_1 0 —Jerk commandAborted | Abort_2
10 H Deceleration Errorp —| Buffertf ode Error
0 Jerk EmorlD}- ErrarlD |
1 - Direction
— Bufferhfode
— FB1 4
Exe 1 | _l | .t
1) F— OO SR R
Invel_1 : ! : :
-0 Z i ! Z Z I] — > 1
| — o .
Abort_1 : : : o
L L ' . H ; — -
~FB2 A - |
1 ; i ' =
Exe 2
-0
Done 2 T
- 0
abort 2 [
- 0
a0 -
Velocity
Axis_1
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® Program demo
ST: When xExecute becomes TRUE, a deceleration pause command is executed on the axis.

MC Halt 0 f
Axis:= Axis,
Execute = xExecute

Decelc-ratlor_'- 3&c=lermo.
Jexrk[ 0 |:= JerHI].
Done iEE=> xDonc RGNS

Busyl& xBusym
ComandAbortedm:‘» xCommandAborted
ErrorZESs xError ey,

Errorlqsm\. NO ERR)» > ErrorIDISMC NO ERR» |);

LD: When xExecute becomes TRUE, a deceleration pause command is executed on the axis.

MC_Halt_0
*'I'n' Eﬂ MC_Halt mi
Axis —Axis Done f= xDone
xExecute [JEELCH— Execute Busy p= xBusy
Deceleration 100 Deceleration  CommandAborted = xCommandAborted
Jerk[ 0 }—{Jderk Error m xError B3R
ErrorID|-ErrorID
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428 MC_

Jog

Manual control of axis movement in a specified direction.

©® Command Format
Instruction Name FB/FC LD ST File
MC Jog(
Axis:=,
¥ JogForward:=,
Havia e | B JogBackward:=,
—|JogForward CommandAborted [— Velocity:=,
—|JogBackward Error [~ 1 =
MC_JOg JOg . FC —'.'eiccit'; ErrorId[- Accelerat%on:_’ SM3_Basic
instruction | ———— Deceleration:=,
—|Deceleration Jerk:=,
—|Jerk Busy=>’
CommandAborted=>,
Error=>,
Errorld=>);
® Related Variables
1/O variable
I/0 variable Name Data type Range initialization Descriptive
Axis Axis AXIS REF SM3 - - Specified axis
Input variable
Input variable Name Data type Range 1n1ttilzllllza Descriptive
TRUE: the axis moves in the positive
JogForward |Tap to advance BOOL TRUE-FALSE | FALSE |[direction according to the given
arameters
Tap to move TRUE: the axis moves in the negative
JogBackward P back BOOL TRUE-FALSE | FALSE |[direction according to the given
arameters
Is alwavs Maximum velocity in techincal units per
Velocity  [Target Velocityl LREAL vay 0 second [u/s].
positive. .
Is not necessarily reached.
—— >
Acceleration Target. LREAL Is alyxfays 0 Acceler‘atlon in [u/s?].
acceleration positive. Increasing motor energy
= 2
Deceleration Target. LREAL Is aly\(ays 0 Decelera}tlon in [u/s?].
Deceleration positive. Decreasing motor energy
Jerk Target jack LREAL I;()?;gi? 0 Maximum magnitude of jerk in [u/s?]
QOutput variable
Output variable Name Data type Range initialization Descriptive
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Command Aborted | €OMM30d | poor | TRUE-FALSE FALSE | RUE: Terminated by other
Interrupt commands
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE within the function block
SMC _ERRO Error indication, see
ErrorID Error Code R - 0 SMC Error.
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Boo . . Real Moment, Duration,
lea Bit string Integer .
o number Date, String
LR B A HEIGEIEE
= |B|6| & [E|5] = Z13/5 |7 |55 & Z | & |3 Z
Axis AXIS REF SM3
JogForward VAN EE N K U R IR IO R ; ; , - - N R R
JogBackward SV FE N A U R I IR R ; ; - - - N R R
Velocity S T S I e - VAN I U I B
Acceleration S I - - - - VA S I I N
Deceleration S e - - - - VA S U I N
Jerk S T I e T e - N - - -] -] -
Busy SVAR S S N [ I ) R e - S
Command Aboned VA [ A Y ) I N R R - I I
Error N - - - -] -] - -] -] - - } - - - N R R
ErrorID SMC ERROR

® Functional Description

When "JogForward" or "JogBackward" is TRUE, the specified axis performs constant velocity motion in the
positive or negative direction, respectively.
If "JogForward" or "JogBackward" is TRUE, the specified axis performs constant velocity motion in the positive or
negative direction, respectively.
If the command speed setting value of the MC Jog instruction exceeds the maximum speed of the point motion in
the axis parameter, the motion is executed at the maximum speed of the point motion.

® Program demo

ST: When JogForward is TRUE, the specified axis performs constant velocity motion in the positive direction.

MC_Jog_0

Axis:= RAxis,
JogForward BiEEEN: = xJogForward BEHEN,
JogBackward @SS := xJogBackwardHEd,

Velocity[ 00 |:= Velocity[ 00 |,
Rcceleration[ 100 |:= Acceleration[ 100 |,
Deceleration[ 100 |:= Deceleratior 100
Jeri T8 = derd__8__],

BusyEGINE-> xBusvEEDNE,

CommandAborted EE=>

Error@ES=> xErrorZEd,

ErrorId/SMC_NO ERR» > ErrorId|SMC NO ERRF |);

xCommandAborted EEE,

LD: When JogForward is TRUE, the specified axis performs constant velocity motion in the positive direction.

MC_Jog_0

TRUE MC_Jog

WL

il

Axis —Axis Busy = xBusy
xJogForward [JEECCI— JogForward CommandAborted p= xCommandAborted

xJogBackward [[EXSG— JogBackward Error = xError

Velocity[__ 100 _ }—{Velocity ErrorId |- ErrorID [SMC_NO_ERR
Acceleration 100 Acceleration
Deceleration 100 Deceleration

Jerk[[ 0 {Jerk
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4.2.9 MC_MoveAdditive

Control of end-actuators in positional superposition during movement.

©® Command Format

Instruction Name FB/FC LD ST File
MC MoveAdditive(
Axis:=,
Execute:=,
o MC_MoveA.dditive Distance::’
B ze"_e_ B Velocity:=,
Additive oy oo Acceleration:=
—D: I CommandAbor — °
lgft?‘;?MoveAd motion FC —;i;:::\: o :»«:3 - Deceleration:=, SM3 Basic
instruction —Acceleration ErrorIDf Jerk::’
—|Deceleraticn Done=>,
—|Jderk Busy=>,
CommandAborted=>,
Error=>,
ErrorID=>);
© Related Variables
1/O variable
I/0 variable Name Data type Range initialization Descriptive
Axis Axis AXIS REF SM3 - Specified axis
Input variable
Input variable Name Data type Range 1n1tti1(z:llllza Descriptive
Execute Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
Distance Distance LREAL ALL 0 Relative distance of movement
Is alwavs Maximum velocity in techincal units per
Velocity Target velocity LREAL way 0 second [u/s].
positive. .
Is not necessarily reached.
—— 2
Acceleration Target. LREAL Is aly\(ays 0 Acceler'atlon in [u/s?].
acceleration positive. Increasing motor energy
——— >
Deceleration Target. LREAL Is al.vx-lays 0 Decelergtlon in [u/s?].
Deceleration positive. Decreasing motor energy
Jaek Target jaek LREAL I;;l:[‘i/i}els 0 Maximum magnitude of jerk in [u/s?]
QOutput 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 | CO™mand | poop | TRUE-FALSE FALSE || RUE: Terminated by other
Interrupt commands
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE within the function block
SMC_ERRO Error indication, see
ErrorID Error Code R - 0 SMC Error.
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Boo

. . Real Moment, Duration,
lea Bit string Integer .
o number Date, String
o | — )
1282 152/S185|212|8|5| & 8|25 2|52
SREIEIR= AEIEREIERS S |53 B BB |=8|C Z
Axis AXIS REF SM3
Execute SV F E A N N (R I U U IR I - ; N R R R
Distance S T I I - - - - N oo - - -] -
Velocity S S I I D - SV R I R R
Acceleration S R I - - - - SV T S I B
Deceleration S e - - - - VA S U I N
Jerk S T I e T e - N - - -] -] -
Done N - = - -] -] - -] -] - - } - - - N R R
Busy SVAR S S N [ I ) R e - S
Command Aboned SV S S (U R U U U U A O B - I I
Error N - = - -] -] - -] -] - - } - - - N R R
ErrorID SMC _ERROR

® Functional Description

Controls the terminal actuator to move an additional distance at a given speed and acceleration.

The final position of the end-actuator is the sum of the distance given by the previous displacement command and

this command.

When interrupting the movement of other instructions, the speed of the axis is the speed of this function block.
When the previous instruction is a speed instruction, the execution of this instruction terminates the speed
instruction and stops after moving the given distance at the given speed with acceleration and deceleration.

184




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

MC_MoveAdditive Demo
1) The figure below shows the movement of the first instance "First" (MC_MoveAbsolute) combined with the
second instance "Second" (MC_MoveAdditive).

2) In the first part of the diagram, the Second instance is called after the First instance. When the First instance
moves to the specified position 6000, the velocity is 0 and the Done signal is True, and the execution of the Second
instance starts to move the axis to position 10000.

3) At the end of the diagram, during the execution of the First instance, the Second instance is started. The
movement of the First instance is now at position 4000, at which point the movement of the First instance is
interrupted and it starts to decelerate, and when it reaches position 6000, it moves the axis to the final position
10,000 at the speed specified by the Second instance.

MoveAdditive - Example

First Second
| MC_Maovesbsolute | I_E MC_Moveadditive

Rhsa _ :F.IH: & - E —

GO ! EmoE Dowe | | Eccie DoNe |~ Fliki
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] I-t
10000 ;
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o -t
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® Program demo
ST: When xExecute becomes TRUE, the position overlay motion instruction is executed

MC MoveAdditive 0
Axis:= Axis,
ExecuteiEE: = ﬂxecutem
Distance[ 100  |:= Distance[ 100 |,
Velocity] w0 J:= Velocity w0 |,
Acceleration[ 100  |:= Acceleration[ 100 |,
Deceleration[ 100  J:= Deceleration[ 100 |,
Jerk[ @ J=Jerk 0 ]
Done@ES=> xDoneNEd,
BusyENE=> xBusyRGIE,
CommandAbortedJiES=> xCommandiborted S,
ErrorfiEg=> =ErrorEd,
ErrorIDSMC NO ERR}» > ErrorIDISMC NO ERR) | ;

LD: When xExecute becomes TRUE, the constant velocity motion instruction is executed.

MC_MoveAdditive_0

TRUE & MC_MoveRdditive |
—ll}

Axis —Axis Done M= xDone
xExecute [JENCE—{Execute Busy M= xBusy |30
Distance 100 Distance CommandAborted = xCommandAborted
Velocity[ 100 __ —Velocity Error m xError B33
Acceleration 100 Acceleration ErrorID[-ErrorID
Deceleration Deceleration
Jerk[ 0  }{Jerk
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4.2.10 MC_MoveSuperImposed

Control of end-actuators with superimposed motion during movement.

©® Command Format

Instruction Name FB/FC LD ST File
MC_ MoveSuperlmpose
d(
Axis:=,
Execute:=,
P MC MoveSuperImposed Sene - Abort;:’
Super —Execute Busy — Distance:=,
—Abort CommandAborted — VelocityDiff:=,
MC_MoveSup Imppsed FC T _Freoc- Acceleration:=, SM3 Basic
erImposed motion —VelocityDiff ErrerID[- D | S -
: : —Acceleration cceleration:=,
Instruction —Deceleraticn Jerk:=.
—Jerk Done=>,
Busy=>,
CommandAborted=>,
Error=>,
ErrorID=>);
© Related Variables
1/O variable
I/0 variable Name Data type Range initialization Descriptive
Axis Axis AXIS REF SM3 - - Specified axis
Input variable
q initiali a1
Input variable Name Data type Range 1n1ﬁ1(z:nlza Descriptive
Execute Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
Abort Terminate BOOL TRUE-FALSE | FALSE Motion terminated, output parameters
(law) reset
Distance Distance LREAL ALL 0 Relative distance of movement
VelocityDiff Stackeq LREAL Is aly\( ays 0 Stacked acceleration.
acceleration positive.
— 5
Acceleration Target. LREAL Is al.vx-lays 0 Acceler.atlon in [u/s?].
acceleration positive. Increasing motor energy
= >
Deceleration Target. LREAL Is aly\(ays 0 Decelerq‘uon in [u/s?].
Deceleration positive. [Decreasing motor energy
Jaek Target jaek LREAL I;Oasl;:ili}els 0 Maximum magnitude of jerk in [u/s?]
QOutput 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 | SOM™30d | BooL | TRUE-FALSE FALSE || RUE: Terminated by other
Interrupt commands
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE within the function block
SMC_ERRO Error indication, see
ErrorID Error Code R - 0 SMC Error.
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Boo

. . Real Moment, Duration,
lea Bit string Integer .
o number Date, String
g & = 7
1282 152/S185|212|8|5| & 8|25 2|52
SREIEIR= g5 = (5|57 S |53 B BB |=8|C Z
Axis AXIS REF SM3
Execute SV F E A N N (R I U U IR I - ; N R R R
Abort VAN EE N K U R IR IO R - - - - - R
Distance S T I I - - - - N oo - - -] -
VelocityDiff T I ) e T e - N - - - -] -
Acceleration S e - - - - VA S U I N
Deceleration S R I I - - - - SV T S I B
Jerk S T I e T e - N - - -] -] -
Done N - = - -] -] - -] -] - - } - - - N R R
Busy SVAR S S N [ I ) R e - S
Command Aboned SV S S (U R U U U U A O B - I I
Error N - = - -] -] - -] -] - - } - - - N R R
ErrorID SMC ERROR

® Functional Description
This instruction is used to control the terminal actuator to move a superimposed distance at the given speed and

acceleration.

The final position of the terminal actuator is the sum of the distance given by the previous displacement instruction

and this instruction.

When the first movement is not completed, the speed is the sum of two movements; when the first movement is
completed, the speed is the speed of this function block.
When the previous instruction is a velocity instruction, the execution of this instruction terminates the velocity
instruction and stops after moving the given distance at the given speed, plus or minus.
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MC_MoveSuperImposed Demo
1) The following figure shows an example of connecting the instance of MC_MoveRelative function block "First"
and the instance of MC_MoveSuperImposed function block "Second":

2) You can see that the curve of the CommandAborted signal is always zero, because the "Second" instance is

acting on the same instance as the "First" command.

3) The final position of the end of motion is between 7000 and 8000, depending on the actual start/stop time of the
"Second" instance.
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® Program demo
ST: When xExecute becomes TRUE, the position velocity superimposed motion instruction is executed.

MC MoveSuperImposed O (
Axis:= Axis,
Execute il & := xExecut=GEIE,
Abort:= x2bort K
Distance[ 1E#02 » |:= Distance[ 1E#3 ¥ |
VelocityDiff[ 100  |:= Veloc:Lt,rle_
Acceleration[ 100  |:= Acceleration[ 100 |,
Deceleration[ 100  |:= Deceleration[ 100 |,
Jerkioow = Jerkfao@neT,
DoneEg-> xDoncNE
BusyliillE=> xBusyRElE,
CommandAborted @iEd=> xCommandAborted
Error@iEq-> xError @&y,
ErrorIDSMC NO ERRP > ErrorID{SMC NO ERR) | ;

LD: When xExecute becomes TRUE, the position velocity superimposed motion instruction is executed.

MC_MoveSuperImposed 0

T ;.‘-" 2 MC_MoveSuperImposed
— N Eﬂ Eﬂ
I

Axis —“Axis Done m= xDone 303
xExecute [JEERCH—Execute Busy p= xBusy
xabort [N Abort CommandAborted = xCommandAborted
Distance Distance Error p= xError
VelocityDiff [ 100 _ —{VelocityDiff ErrorID|-ErrorID

Acceleration[ 100 _ }—jAcceleration
Deceleration Deceleration
Jerk O] Jerk
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4.2.11 MC_PositionProfile

The user can plan his own "time-position" data table and the controller will complete the movement according to

the planned data.
©® Command Format
Instruction Name FB/FC LD ST File
MC _PositionProfile(
Axis:=,
TimePosition:=,
MC PositionProfile Execute:=,
- - . ArraySize:=
.. POSltlon S TimePosition Busy Lo ’ o
MC_POSIUOHP Proﬁle FC —Execute CcmandAbf:\:ed w POSI'[?SHSC&IC.—, SM3 BaSiC
rofile . . —ArraySize Error Ffset:=, —
1nstruction —PositionScale ErrorIDf Done=>
—Offset Busy=>,
CommandAborted=>,
Error=>,
ErrorID=>);
© Related Variables
I/O variable
1/0 variable Name Data type Range | initialization Descriptive
Axis Axis AXIS REF SM3 - - Specified axis
TimePosition | Data sheet MC TP REF - - Planned time-location data table
Input variable
Input variable Name Data type Range 1n1tti1(z:nlza Descriptive
Execute Start BOOL TRUE-FALSE | FALSE |Rising edge trigger
ArraySize quber of data INT Is al.vx.lays 0 Data table size
oints positive.
PositionScale Scale LREAL ALL 1 Scalg factor for the entire data table
location
Offset Offset LREAL ALL 0 osition bias
QOutput 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 | CO™Mand | poor | TRUE-FALSE FALSE [ RUE: Terminated by other
Interrupt commands
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE within the function block
SMC_ERRO Error indication, see
ErrorID Error Code R - 0 SMC Error.
Boo . ) Real Moment, Duration,
lea Bit string Integer .
0 number Date, String
o | = w»
@ | C =jj= = 5 | —
BB EEHEE R HHEEEE
Wm@@@e*aa* S| =3 B BT |m %
Axis AXIS REF SM3
TimePosition MC TP _REF
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Execute SV [ F N (U U I AN N NN IR IR NN B R

ArraySize S T S ) Y e e - N

PositionScale S R I I - - - R

< | <

Offset R T e e e e i N

Done

Busy

Command Aboned

<L ||| <

Error

ErrorID SMC ERROR

® Functional Description

The user can plan his own "time-position" data table and the controller will complete the motion according to the
planned data.

PVT motion refers to planning a motion by defining the position, velocity, acceleration and other parameters
reached by the point axis at each moment.

There are three kinds of PVT motions supported by the controller, as shown in the table below.

MC_MoveSuperImposed Demo

1) The following figure shows an example of connecting the instance of MC_MoveRelative function block "First"
and the instance of MC_MoveSuperImposed function block "Second":

2) You can see that the curve of the CommandAborted signal is always zero, because the "Second" instance is
acting on the same instance as the "First" command.

3) The final position of the end of motion is between 7000 and 8000, depending on the actual start/stop time of the
"Second" instance.

Command Name Function

MC PositionProfile Planning of axis movements by defining time-position tables

MC _VelocityProfile Planning the motion of an axis by defining a time-velocity table
MC_AccelerationProfile | Planning the motion of an axis by defining a time-acceleration table

The data structures used for the MC_PositionProfile motion are defined below:
1) Structure of the "Time-Position" data table:

TYPE MC TP TABLE

STRUCT

Number of pairs : INT; /mumber of position-time pairs

IsAbsolute: BOOL; //Position value absolute relative selection

MC _TP_Array : ARRAY [1..N] of MC_TP; //position-time data

END STRUCT

END TYPE

2) Structure of "time-position" data:

TYPE MC_TP

STRUCT

delta_time: TIME; //time of position-time data

position: REAL: //position of position-time data (absolute value or relative value).
END STRUCT

END TYPE

MC_PositionProfile Demo

1) MC_TP_REEF supports a special data type. The code in the following figure gives an example of this data
structure.

2) A time/position content can be expressed as DeltaTime/Pos, where DeltaTime is the time difference between
two consecutive points:
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i Pty

S PTIE ST a1
arPT.Iskbsclute:=FLLSE ;

arPFT.MC TF Array:=arNUM ;
arfT.Number of pairs:=4 ;

//PT . BTETIEE 1T
ariNUM[1] .delta time:=T#13; J/F
arNUM[1l] .position:=10000; =
arNUM[Z] .delta time:=T#25;
arNUM[Z2] .position:=40000;
arNUM[3] .delta time:=T#15;
arNUM[3] .position:=-10000;]|
ariNUM[4] .delta time:=I#0.35;
arNUM[4] .po3ition:=-3000;

3

h

oy
= = g

This example implements the PT motion of AXIS 0 in 4 phases with continuous motion between phases:

Phase 1: 1 second, motion 10000, and

Phase 2: 2 seconds, motion 40,000.

Third stage: 1 second, motion -10000, and

Fourth stage: 0.5 seconds, motion -5000.

The result of the routine "PT" is shown in the figure below.

=

a

4

Fos2

Po=3
P o4

P osition

Accd eration
T iin =

L S

“Welocity
“ -_ '

dT1 dT2 dT3 | T4
delaTime shsPos
dT1 Pos1
dT2 Pos2
dT3 Fos3
dT4 Pos4
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® Program demo
ST: When xExecute becomes TRUE, the time-position planning motion instruction is executed.

MC PositionProfile 0
Axis:=Axis ,
TimePosition:= TimePosition,
Execute IR : x!:xecutem
ArraySize[ 3 |:= ArraySize[ 3 |,
PositionScale] @  |:= PositionScale[ 0 |
Offset] 0  |:= Offset] 0 |,
Done[ES=> xDoncNES,
BusylElE=> xBusyRElE,
CommandAbortediES=> xCommandibortedES,
ErrorfEg=> xzErrorEd,
ErrorID[SMC_NO ERR} > ErrorID[SMC_NO ERR} | :

LD: When xExecute becomes TRUE, the time-position planning motion instruction is executed.

MC PositionProfile 0
TRUE EI MC_PositionProfile ﬁ
1l
Axis —SjAxis Done M= xDone
TimePosition —TimePosition Busy p= xBusy
xExecute [JEEN—Execute CommandAborted M= xCommandAborted
ArraySize [I}—Ar:ays.i.ze Error = xError
PositicnScale[ 0 | |PositionScale ErrorID —ErrorID
Offsec[ 0  |—{Offset
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4.2.12 MC_VelocityProfile

This instruction is similar to the MC_PositionProfile instruction, MC_VelocityProfile plans the motion by defining

the "time-velocity" data.

©® Command Format

Instruction Name FB/FC LD ST File
MC VelocityProfile(
Axis:=,
TimeVelocity:=,
MC VelocityProfile Execute::’
- O i fone ArraySize:=
. Veloc1ty HTimeVelocity Busy — " t -
MC_Velocity Profile FC —fexecuce Comandborted - Veloc1.t3/Scale.—, SM3 Basic
Profile . . —ArraySize Error|- Offset:=, —
IIlStI'UCtIOI’l —VelocityScale ErroxrID Done:>
—|Offset Busy=>,
CommandAborted=>,
Error=>,
ErrorID=>);
® Related Variables
I/O variable
I/0 variable Name Data type Range | initialization Descriptive
Axis Axis AXIS REF SM3 - - Specified axis
TimePosition | Data sheet MC TV REF - - Planned time-location data table
Input variable
Input variable Name Data type Range 1n1tti1(z)1nlza Descriptive
Execute Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
ArraySize Number of INT s al.“.] ays 0 Data table size
data points positive.
VelocityScale | proportions LREAL ALL 1 Scale factor
Offset Offset LREAL ALL osition bias
QOutput 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 | SOM™30d | BooL | TRUE-FALSE FALSE [ RUE: Terminated by other
Interrupt commands
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE within the function block
SMC_ERRO [Error indication, see
ErrorID Error Code R - 0 SMC Error.
Boo . . Real Moment, Duration,
lea Bit string Integer ]
n number Date, String
o = = N
W | c clc _ = 5 | =
O<§§§@SEE§ZEEFH§~>SUW
O |4 @ = Z Z Z |z 5 — Z 5 > > < Sl g |- E
= | g1E|5| 7 |55 = = B B | 8
Axis AXIS REF SM3
TimeVelocity MC TV_REF
Exccute IR
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ArraySize S T ' e e - N

VelocityScale S e L - - - -

< | <

Offset

Done

Busy

Command Aboned

2L |2 |2 < |
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Error

ErrorID SMC ERROR

® Functional Description

The MC_VelocityProfile function block models the profile motion in time and velocity, and executes the motion
according to the data set by the user in the "Time-Velocity" table variable.

The data table used for the VT motion:

1) The structure of the "Time-Speed" data table is as follows:
TYPE MC_TV_TABLE

STRUCT

Number of pairs : INT; //number of speed-time pairs
IsAbsolute: BOOL; //Speed value absolute relative selection
MC TV_Array : ARRAY [1..N] of MC_TV; //Speed-time data
END STRUCT

END TYPE

2) Type of "Time-Speed" Data

TYPEMC TV

STRUCT

delta_time : TIME; //Time of velocity-time data.

velocity : REAL: //Velocity (absolute or relative) of the velocity-time data.
END_STRUCT

END TYPE

® Program demo
ST: When xExecute becomes TRUE, the time-velocity planning motion instruction is executed.

MC VelocityProfile 0(
Axis:=Axis ,
TimeVelocity:= TimeVelocity,
ExecutejillE: = xExecutzEIE,
ArraySize[ 3 |:= ArraySize[ 3 |,
VelocityScale[ 0  |:= VelocityScale[ 0 |
Offset] 0  |:=oOffset] 0 1]
Done@Eg=> xDonc NS,
BusyRElE=> xBusyRElE,
CommandAborted@iEg=> xCommandAborted
Error@Eg-> xErrorEd,
ErrorID{SMC NO ERR)» > ErrorID{SMC NO ERR) |);
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LD: When xExecute becomes TRUE, the time-velocity planning motion instruction is executed.

MC VelocityProfile 0
TRUE & MC VelocityProfile ﬁ
—

Axis —Hnaxis Done m= xDone

TimeVelocity —HTimeVelocity Busy = xBusy

xExecute m—'Execute CommandAborted = xCommandAborted [Rpiasd
ArraySize[ 3 |—|ArraySize Errcr = xError [N
VelocityScale[ 0 |—{VelocityScale ErrorID|-ErrorID
Offsect[ 0  |—{Offset
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4.2.13 MC_AccelerationProfile

This instruction is similar to the MC_PositionProfile instruction, MC_VelocityProfile plans the motion by defining

the "time-velocity" data.

©® Command Format

Instruction Name FB/FC LD ST File
MC_AccelerationProfile
(
Axis:=,
TimeAcceleration:=,
A 1 t Arris MC_AccelerationProfile some - ixecuéé::,
cceleratio HATimeAcceleration Busy|— 1raysize.=,
MC_Accelerat n Profile FC T|Execuce commandhborted - AccelerationScale:=, SM3 Basic
ionProfile K . —ArraySize Error|- T —
lnStI'UCtlon —AccelerationScale ErrorID— Offset._,
—{0ffset Done:>’
Busy=>,
CommandAborted=>,
Error=>,
ErrorID=>);
© Related Variables
I/O variable
I/0 variable Name Data type Range | initialization Descriptive
Axis Axis AXIS REF SM3 - - Specified axis
TimePosition | Data sheet MC TV REF - - Planned time-location data table
Input variable
Input variable Name Data type Range 1n1tti1(z)1nlza Descriptive
Execute Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
ArraySize Numbe? of INT s al.“.] ays 0 Data table size
data points positive.
AccelerationScale| proportions LREAL ALL 1 Scale factor
Offset Offset LREAL ALL osition bias
QOutput 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 | COM™a0d | goor | TRUE-FALSE FALSE [ RUE: Terminated by other
Interrupt commands
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE within the function block
SMC_ERRO Error indication, see
ErrorID Error Code R - 0 SMC Error.
Boo . . Real Moment, Duration,
lea Bit string Integer ]
0 number Date, String
o | = !
@ |w o =he — = 5 | =
°<§§§9995529:m§~>éow
S |2z 2|812/312/2|2|5|3|3| & |2 8|29 |72
= | g1E|5| 7 5|5 = =B | 5 |m 8
Axis AXIS REF SM3
TimeAcceleration MC TA REF
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Execute SV [ F N (U U I AN N NN IR IR NN B R

ArraySize S T S ) Y e e - N

AccelerationScale S R I I - - _ _

< | <

Offset R T e e e e i N

Done

Busy

Command Aboned

<L ||| <

Error

ErrorID SMC ERROR

® Functional Description

The MC_AccelerationProfile function block models the profile motion in time and acceleration, and executes the
motion according to the data set by the user in the "Time-Acceleration" table variable.

The data table used for the AT motion:

1) The structure of the "Time-Acceleration" data table is as follows:
TYPE MC_TA_TABLE

STRUCT

Number of pairs : INT; //number of acceleration-time pairs
IsAbsolute : BOOL; //Acceleration value absolute relative selection.
MC _TA_ Array : ARRAY [1..N] of MC_TA; //acceleration-time data
END_STRUCT

END TYPE.

2) The type of "time-acceleration" data.

TYPE MC _TA

STRUCT

delta_time : TIME; //Time of acceleration/time data.

acceleration: REAL: //acceleration (absolute or relative) of acceleration-time data.
END_STRUCT

END TYPE.

® Program demo
ST: When xExecute becomes TRUE, the time-acceleration planning motion instruction is executed.
MC AccelerationProfile 0(
Axis:=Axis ,
TimeAcceleration := TimeAcceleration,
Execute il : = xExecutzEIE,
ArraySize[ 3 |:= ArraySize[ 3 |,
AccelerationScale[ 0  |:= AccelerationScale[ 0 |,
Offset] 0  |:= Offset| 0 |
Done@ES=> xDonc NS,
BusyRENE=> xBusyRElE,
CommandAborted ES-> xCommandAborted NS,
ErrorfEg-> xErrorEd,

ErrorIDSMC NO ERR)» > ErrorID{SMC NO ERR) | ;
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LD: When xExecute becomes TRUE, the time-acceleration planning motion instruction is executed.

MC_AccelerationProfile 0

Axis —SAxis Done

TimeAcceleration —jTimeAcceleration Buay

xExecute [JEELC—Execute CommandAborted

ArraySize[ 3 |—|ArraySize Error

AccelerationScale[ 0 |—|AccelerationScale ErrorID
Offset [ 0  |—|Offset

—.rr ! MC AccelerationProfile
"_{] I

= xDone [RYNEIS
= xBusy
= xCommandAborted N

[~ XError
ErrorID [SMC_NO_ERR
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4.2.14 SMC_ Homing
This instruction is similar to the MC_PositionProfile instruction, MC_VelocityProfile plans the motion by defining
the "time-velocity" data.

Medium-Sized PLC Instruction Guide

©® Command Format

Instruction

Name

FB/FC

LD

ST File

SMC_Homing

OP homing
instruction

fJere

FC

fVelocitySlow

SMC_Homing

bCommandAkorted
bExecute
fHomePosition

fVelocityFast
fAcceleration
fDeceleration
nDirection
bReferenceSwitch

fSignalDelay
nHemingMode

bReturnToZero

—bIndexOccured
fIndexPosition

bIgnoreHWLimit

bStartLatchinglndex

bDone
bBusy

bError

DErrorID

SMC_Homing(
Axis:=,

bExecute:=,
fHomePosition:=,
fVelocitySlow:=,
fVelocityFast:=,
fAcceleration:=,
fDeceleration:=,
flerk:=,
nDirection:=,
bReferenceSwitch:=,
fSignalDelay:=,
nHomingMode:=,
bReturnToZero:=,
blndexOccured:=,
fIndexPosition:=,
blgnoreHWLimit:=,
bDone=>,

bBusy=> ,
bCommandAborted=>,
bError=>,
nErrorID=>,
bStartLatchingIndex=>);

SM3 Basic

© Related Variables

1/0O variable

I/O variable

Name

Data type

Range

initialization

Descriptive

Axis Axis AXIS REF SM3 Specified axis

Input variable

. initializa .
Input variable Name ! 1ﬁ10nlz Descriptive

Data type Range

TRUE:Execute function block

BOOL FALSE: Function block is not executed.

bExecute Execute TRUE-FALSE | FALSE

Home set position after homing in user
calibrated units

Home Setting

Position LREAL

fHomePosition ALL

Slow setting speed after leaving reference

LREAL switch set

fVelocitySlow Slow ALL 0

Fast setting speed when leaving the

LREAL reference switch set position

fVelocityFast Fast ALL

lAcceleration set value

fAcceleration Acceleration LREAL ALL

Deceleration setting value

fDeceleration Deceleration LREAL ALL

0
0
0
0

Jerk [u/s3]

fJerk Acceleration LREAL ALL

Homing start direction, reference
MC_DIRECTION

Connection of reference switch, TRUE:
reference switch triggered, FALSE:
reference switch closed

MC_DIRECT

ION ALL

nDirection Zero direction negative

Reference

switch BOOL

bReferenceSwitch ALL FALSE

Transmission time of the reference switch

LREAL to compensate the dead time in seconds.

fSignalDelay Delay ALL
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. . SMC_HOMI
nHomingMode |Homing mode NG MODE - - Reference SMC_HOMING MODE

TRUE:Axis run to position zero after
homing is completed (note: if
fHomePosition=10, the axis position
bReturnTozero [Returnto Home] BOOL TRUE-FALSE | FALSE |becomes 10 after homing is completed,
and bReturnTozero is true then the axis
reverses to go 10 units to position 0 after
lhoming is completed)

TRUE: flag pulse recording, effective
when homing mode is
FAST BSLOW I S STOP,

FAST SLOW I S STOP

blndexOccured | Pulse Signal BOOL TRUE-FALSE | FALSE

fiIndexPosition [Record position| LREAL ALL 0 Position recorded during flag pulse

TRUE sets hardware limit switch enable
to false, if the same physical switch is

blgnoreHWLimit| &nore hard BOOL | TRUE-FALSE | FALSE l|used for both the hardware limit switch
limits i
and the reference switch, then the
hardware control will be set to false
Qutput variable
Output variable Name Data type Range initialization Descriptive
bDone Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
bBusy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
bCommand Aborted | C™™3d | BoOL | TRUE-FALSE FALSE || RUE: Terminated by other
Interrupt commands
TRUE: An error occurred
bError Error BOOL TRUE-FALSE FALSE within the function block
SMC ERRO Error indication, see
nErrorlD Error Code R - 0 SMC Error.
Generated by the
bStartLatchingIndex | StartLatch | BOOL | TRUE-FALSE FALSE  [combinationof
bIndexOccured" and
"fIndexPosition".
Boo .
. . Real Moment, Duration,
lea Bit string Integer ]
n number Date, String
g | = wn
W | c clc _ = 5 | =
O<§§§@SEE§ZEEFH§~>SUW
S 2B & ZIZ (212|353 =2 |5 E S5l |25
= | g @ 5 515 S o 8
Axis AXIS REF SM3
bExecute N1 1-1-1-1-1-1- - - - - - - -0 - -]-
fHomePosition - - - - - - - - - - - - - N - -] - -] -
fVelocitySlow R - - - - N - -] - -] -
fVelocityFast - - - - - -] - -] - - - - - - N - - - |- -
fAcceleration - - - - - - - - -] - - - - - N - -] - -] -
fDeceleration - - - - - - - -] - - - - - N - -] - -] -
fJerk - - - - - -] - - - - N - -] - -]-
nDirection MC DIRECTION
bReferenceSwitch N-T-7-T1-1-1T-1-1T-1- - - - - - - - - |-]-
fSignalDelay - - - - - - - -] - - - - \ - -1 - 1-1-
nHomingMode SMC HOMING MODE
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bReturnTozero

<2 |2 ]
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

bIndexOccured

fIndexPosition

blgnoreHWLimit

bDone

bBusy

bCommandAborted

bError

nErrorID

< | 2Ll 12 (1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

bStartLatchingIndex

® Functional Description

After SMC_HOMING is initiated by the rising edge of bExecute, the axis will start moving at velocity
fVelocityFast and in the direction defined by nDirection until bReferenceSwitch = FALSE. then the axis will
slowly stop and leave the reference switch at velocity fVelocitySlow in the opposite direction. bReferenceSwitch =
TRUE and the state of bReferenceSwitch is ON->OFF->ON after enabling the zero return instruction. Homing is
complete after bReferenceSwitch = TRUE. bReferenceSwitch is ON->OFF->ON when the homing command is
enabled, and homing is complete at the rising edge of OFF->ON, setting the reference position.

Reference position = fHomePostion+((fSignalDelay*1000+1 DC clock cycle)/1000*fVelocitySlow Actually, it is
to compensate for the sampling delay of bReferenceSwitch and one communication cycle displacement delay.

If bReturnToZero=TRUE, the state of bReferenceSwitch on the rising edge of OFF->ON sets the reference position
to fHomePostion+((fSignalDelay*1000+1 DC clock cycle)/1000*fVelocitySlow, and then run to position 0
according to the velocity fVelocityFast.

Note: After the Done signal, the axis position is set to: fHomePosition. The timing of setting is related to
nHomingMode (refer to SMC_HOMING_MODE for details).

The following figure shows several return-to-zero modes:

1) When homing mode is "0"

Home Detection ON I
bReferenceSwitch |
OFF i >

111 ) MC_SETPOSITION

One mission cycle between two points

/' MC_STOP

./ >
W slow direction

Fast direction |

Home Speed

2) When homing mode is "1"

Home Detection ON

bReferenceSwitch
OFF

MC_STOP

Fast direction _ MC_SETPOSITION

%,
Y

o — — — — — —
%, ——

Home Speed

slow direction

--<F
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3) When homing mode is "4"

Hotne Detection ON

I

bReferenceSwitch |
OFF i >

|

|

slow direction
MC_SETPOSITION

Onemission cycle between two points

>

I
Fast direction | )

-,
-,

Home Speed | T MC_STOP

3) When homing mode is "5"

Home Detection ON

bReferenceSwitch
OFF

slow ditection

MC_SETPOSITION

/

“~__ MC_STOP

Fast direction

Home Speed

® Program demo
ST: When bExecute becomes TRUE, the axis return to zero instruction is executed.
SMC_Homing_0 (

Axis:= Axis,
bExecutelElNE: = bExecuteRENE,
fHomePosition[ 0  |:= fHomePosition[ 0 |,
fVelocitySlow] 1 |:= fVelocitySlow 1 1]
fVelocityFast[ 10  |:= fVelocityFast[ 10 |
fAcceleration] 10 |:= fAcceleration[ 10 |,
fDeceleration| 10  |:= fDeceleration[ 10 ],
L L M —
nDirection| positive ;= nDirection positive N
bReferenceSwitch@ES:= bReferencesSwitchFNEE,
fSignalDelay[ 0 |:= fSignalDelay] 0 |
nHomingMode| FAST BSLOW » |:= nHomingMode| FAST ESLOW » |,
bReturnToZero @B := bReturnToZercES,
bIndexOccured @ES: = bIndexOccured e
fIndexPosition| 0  |:= fIndexPosition[ 0 1,
bIgnoreHWLimit S := bIgnoreHWLimit ENEE,
bDone @ES=> bDone S,
bEBusvREGEIE-=> bEusvRGIE,
bCommandAborted EE)=> bCommandiborted EE,
bError@@ES=> bErrorEd,
nErrorID{SMC_NO ERR» > nErrorID{SMC_NO ERR ) |,
bBStartlatchingIndex[fiSg="> bStartlatchingIndex|g
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LD: When bExecute becomes TRUE, the axis return to zero instruction is executed.
SMC_Homing_0

SMC_Homing |

Axis —SAxis bDone M bDone
bExecute m—hhecute bBusy = bBusy
fHomePosition[ 0 | fHomePosition bCommandAborted = bCommandAborted
fVelocitySlow[ 1 |—|fVelocitySlow BError - bError
fVelocityFast fVelocityFast nErrorID [ nErrorID
fAcceleration fAcceleration bStartlLatchingIndex [™ bStartLatchinglndex

fDeceleration fDeceleration
Jerk EI— fJerk
nDirection nDirecticn
bReferenceSwitch m—' bReferenceSwitch
fSignalDelay [I'— fSignalDelay
nEomingMode [FAST_BSLON |— nHomingMode
bReturnToZero m—' bReturnToZero
bIndexOccured m—' bIndexOccured

fIndexPosition il— fIndexPosition

bIgnoreHWLimic [[EXEI=bIgnoreHWLimit

® Timing diagram:
Instruction execution when bReferenceSwitch = TRUE

A
bEecute
ecute ; ’1
bReferenc ' :

eSwitch . H » t
bBusy Pt
blone ; !

Velpeity § f :

Fast 1 [ H
VELOCITY : Pt

~fVelocitySlow
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When bReferenceSwitch = FALSE at the time of instruction execution

A
bEecute .‘ &
bReferenc '
eSwitch : . [ t
bBusy > t
bDone ; Pt
VELOCITY : Pt
—fVelocftvSlow /

206




% Leadshine

Medium-Sized PLC Instruction Guide

4.2.15 SMC Inch

Manually control the axes to move in the specified direction, segment by segment, in the specified distance units.

® Command Format

Instruction

Name

FB/FC

LD

ST File

SMC Inch

Move an
inch
instruction

FC

SMC Inch
Axis -
InchForward
InchBackward
Distance
Velocity
Acceleration
Deceleration
Jerk

Y Y I O O

CommandAborted

Busy

Error

Errorid

T 1T

SMC_Inch(
Axis:=,
InchForward:=,
InchBackward:=,
Distance:=,
Velocity:=,
Acceleration:=,
Deceleration:=,
Jerk:=,

Busy=>,
CommandAborted=>,
Error=>,
Errorld=>);

SM3 Basic

® Related Variables
1/0O variable

I/0O 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

InchForward

Inch forward.

BOOL TRUE-FALSE

FALSE

TRUE, the axis moves a set distance in
the forward direction, and if InchForward
is set FALSE to TRUE again, the axis
moves another set distance. If the axis has
not yet moved the set distance,
InchForward becomes FALSE, the axis
immediately decelerates to 0, and the
Busy output is FALSE.

If InchBackward is also true, the axis
does not move.

InchBackward

Inching
backwards

BOOL TRUE-FALSE

FALSE

TRUE, the axis moves a set distance in
the reverse direction. if InchBackward is
set FALSE to TRUE again, the axis
moves another set distance. If the axis has
not yet moved the set distance,
InchBackward becomes FALSE, the axis
immediately decelerates to 0, and the
Busy output is FALSE. if InchForward is
true at the same time, the axis does not
move.

Distance

Inching
Distance

LREAL ALL

Define the distance to be moved by the
input axis at one time

Velocity

Target Velocity

LREAL ALL

Maximum speed [u/s]

Acceleration

Target
acceleration

LREAL ALL

|Acceleration in [u/s?].
Increasing motor energy

Deceleration

Target
Deceleration

LREAL ALL

Deceleration in [u/s?].
Decreasing motor energy

Jaek

Target jaek

LREAL ALL

Maximum magnitude of jerk in [u/s?]
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Output variable
Output variable Name Data type Range initialization Descriptive
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Command Aborted | COM™30d | Boop | TRUE-FALSE FALSE | RUE: Terminated by other
Interrupt commands
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE within the function block
SMC ERRO [Error indication, see
ErrorID Error Code R - 0 SMC Error.
Boo . . Real Moment, Duration,
lea Bit string Integer .
0 number Date, String
g | - w2
@ | w < =pe — = 5 |O 3
SRR IR IR EHEEIEE
SREIEIR= g5 = (5|57 S5 2| B |=8|% Z
Axis AXIS REF SM3
InchForward VAN EE S A U U IR IO R - - - , ; N T R R B
InchBackward N - - - -] -] - -] -] - - - - - - - I R
Distance S e - - - - VA S U I N
Velocity I S - SV R S R R
Acceleration S e - - - - VA S U I N
Deceleration S e - - - - VA S I I R
Jerk S T I e - SV I S I B
Busy SV S N I N S [ R (R - - - - - S
Command Aboned N - - - -] - - -] -] - - - - - - - I R
Error N - - - -] - - -] -] - - - - - - - I I R
ErrorID SMC ERROR

® Functional Description

The maximum distance for one movement is fixed and defined by the parameter Distance.

If the distance Distance needs to be run again, the input (InchForward OR InchBackward) needs to be reset.

If the distance Distance has not yet been reached, the input (InchForward OR InchBackward) is reset to FALSE
and the movement immediately decelerates to a stop.

When the inputs InchForward and InchBackward are both TRUE, the axis does not move. At this point, when one
of the signals becomes FALSE, the axis will perform the motion specified by the signal that is also TRUE.
Parameters such as velocity, acceleration and deceleration for each forward or reverse motion are determined by
Velocity, Acceleration, Deceleration and Jerk.
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® Program demo

ST: When InchForward becomes TRUE, the specified axis moves the specified distance in the positive direction.

SMC_

LD: When InchForward becomes TRUE, the specified axis moves the specified distance in the positive

Inch 0
Axis:= Axis,
InchForward iEEE: = Inch}:‘orward,

InchBackward @S := InchBackward XK
Distance[ 100  |:= Dlstance
Velocity[ 0 |:= Veloc1t_
Acceleration[ 10  |:= Acceleration[ 10 ]
Decelc-ratlon_ Deceleration[ 10 |,
Jer I = JerkinEDee ],

BusyiiE-=> xBusyENE,

CommandAbortedlEg=> xCommandAborted NEE],
ErrorflSd-> xErrorE
ErrorId{SMC NO ERR» > ErrorId SMC NO ERR) |);

Medium-Sized PLC Instruction Guide

direction.
SMC_Inch_0
TRUE SMC_Inch
I
il h ﬁ
Axis —SAxis Busy M= xBusy
InchForward RS InchForward CommandAborted M= xCommandAborted
InchBackward [|E3%33= InchBackward Error = xError
Distance 100 Distance Errorld - ErrorID

Velocity[ 10  }—Velocity
Acceleration[ 10 | Acceleration
Deceleration Deceleration

Jerk[ 0 }—|Jerk
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4.3 Axis synchronization function

4.3.1 Instruction List

Instruction Type Name FB/FC Functionality

MC Gearln FB E-Gear Input
MC_GearInPos FB E-Gear Smooth Coupling

Axis synchronization MC GearQOut FB E-Gear Output _

Function MC_CamTableSelect FB E-Cam tappgt a.ssoc1at10n

MC Camln FB E-cam association
MC CamOut FB E-cam disengagement
SMC_GetTappetValue FB Read tappet status

4.3.2 MC_ Gearln

Setting the master-slave gear ratio and activating the electronic gears

® Command Format

Instruction Name FB/FC LD ST File
MC_GearIn(
Master:=,
Slave:=,
Execute:=,
WC_GearTn RatioNumerator:=,
Jraseer Ingear - RatioDenominator:=,
E-Gear e st | Acceleration:=,
MC_Gearln | PM | pe | i el | Decelentions, SM3_Basi
- Instructio —|Acceleration ErrorID[- Jerk:_a Y
n — ?e celeration BufferMode::’
: ;Lel ;]fce:}{ode InGear=>,
Busy=>,
Active=>,
CommandAborted=>,
Error=>,
ErrorlD=>);
© Related Variables
1/0 variable
1/0 variable Name Data type Range initialization Descriptive
Master Main axis AXIS REF SM3 - - Specify spindle
Slave axle AXIS REF SM3 - - Specify slave axis
Input variable
. initializa . .
Input variable Name Data type Range tion Descriptive
Execute Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
RatioNumerator| Numerator DINT Positive number 1 Gear ratio numerator
RatloD(e)rrlommat Denominator UDINT Positive number 1 Gear ratio denominator
. Target . . .
Acceleration . LREAL ALL 0 Electronic Gear Ratio Acceleration
acceleration
. Target . . .
Deceleration . LREAL ALL 0 Electronic gear ratio deceleration
Deceleration
Jaek Target jack LREAL ALL 0 |Acceleration
. MC BUFFER |
BufferMode | caching mode MODE - - Buffer mode
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Output variable
Output variable Name Data type Range initialization Descriptive
InGear Gears mesh BOOL TRUE-FALSE FALSE TR.UE.: Processing of gear
ratios is complete!
TRUE: Processing of the
Busy Executing BOOL TRUE-FALSE FALSE function block is not
completed
Active Medium term| BOOL TRUE-FALSE FALSE The shaft works
Command Aborted | COM™30d | Boop | TRUE-FALSE FALSE || RUE: Terminated by other
Interrupt commands
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE within the function block
SMC ERRO [Error indication, see
ErrorID Error Code R - 0 SMC Error.
Boo .
. . Real Moment, Duration,
lea Bit string Integer ]
0 number Date, String
— ©n
w @|Z| < S |G — =~ | 5|3 |o =
SIZIS| 2182/ ElSE| 2|z |8|E| & |&|2 2 28|l
S |Z|E| & ZIZI1ZI1Z|5 |5 |3153| =2 |=|8|[2|35|°7Z
= | REIE 515 =& s A
Master AXIS REF SM3
Slave AXIS REF SM3
Execute A T A - - -] - - - - - S N I
RatioNumerator ST e e e e Tt N B I - S - - S N I B
RatioDenominator S I - - - - - -l - -] -] -
Acceleration S I I I A -l -] - - - - - S A T S (R B
Deceleration S I I I A -l -] - - - - - S A T S (R B
Jerk - - - -] -] - - -] - - - - - S A T S (R B
BufferMode MC_BUFFER _MODE
InGear SV S S O S () ) R (A - - - - - - - -] -] -
Busy N - -] - - -] - -] -] - - - - - - - - - - -
Active SV T S O ) (R ) R () - - - - - S S I
Command Aboned S R S S ) s ) () - - - - - S N S
Error 2V S S O S () ) S () - - - - - - - -] -] -
ErrorID SMC _ERROR

® Functional Description
This instruction is implemented by the "SM3 Basic" library.
After the execution of the electronic gear, the slave axis will be synchronised and to decouple it, the GearOut
instruction must be called.
The instruction is of the speed synchronisation type and when activated, the slave axis speed will increase to the
given gear ratio. At the completion of this process, the slave axis coupling is complete. Loss of synchronisation

distance caused during coupling is not compensated.
While the MC_Gearln instruction is running, the master-slave electronic gear ratio can be changed by retriggering
the MC_Gearln instruction without first calling the MC GearOut instruction to pause the original electronic gear

movement.

When the target speed is reached, the InGear signal is TRUE, and after that, the slave axis movement = master axis
movement * RatioNumerator / RatioDenominator
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E-Gear
_ Mumerataor
Spindle command N o | Hlave command
position " position
Denominafor

This is used when the spindle speed is stable. If the spindle speed changes in real time, please note that this
command should be used carefully.

® Program demo
ST: When xExecute becomes TRUE, the master-slave gear ratio is set and the electronic gear is activated.

MC GearIn 0O(
Master:= Axis,
Slave:= Axis 1,
ExecutefllE: = xExecut=GEIE,
RatioNumerator[ 1  |:= RatioNumerator[ 1 ],
RatioDenominator{ 1 |:= RatioDenominator 1 |,
Acceleration[ 100  |:= Acceleration[ 100 |,
Deceleration[ 100  |:= Deceleration[ 100 |,
Jerk 0 f:=vJer 0 ]
BufferMode| Aborting |:= BufferMode| Aboring |,
InGearffil @-> InGearfGlE,
BusyRENE=> BusyRGEE,
ActivelENE-> ActiveREDE,
CommandAborted EE)=> CommandAborted
Error@Eg=> xErrorNEsE
ErrorID|SMC NO ERR» > ErrorID{SMC NO ERR» |);

m

LD: When xExecute becomes TRUE, the master-slave gear ratio is set and the electronic gear is activated.

MC GearIn 0
TRUE h MC_GearIn d
—lll
Axis —“Master InGear = InGear [JEENE
Axis_1 —Slave Busy = xBusy
xExecute [JEER—Execute Active = Active
RatioNumerator[ 1 |—|RatioNumerator CommandAborted p= CommandAborted
RatioDenominator RatioDenominator Error p= xError
Acceleration[ 100 _ }—{Acceleration ErrorID(-ErrorID
Deceleration Deceleration
Jerk[ 0  }{Jderk
BufferMode BufferMode

Note:
Do not use the MC_SetPosition command during the execution of the command as it may cause the motor to run
rapidly and cause accidents.
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4.3.3 MC_GearInPos

Sets the master-slave axis electronic gear ratio and executes the electronic gear movement. The difference with the
MC_Gearln instruction is that this instruction needs to specify the master axis position where synchronisation starts,
the slave axis position, and the distance at which synchronisation of the master axis starts, and this is used to
complete the cut-in electronic gear movement.

® Command Format

Instruction Name FB/FC LD ST File
MC_GearInPos(
Master:=,
Slave:=,
Execute:=,
RatioNumerator:=,
Aaorer LT —— RatioDenominator:=,
E-Gear Sisiave rn:,m - lg/{asteSrSyn;Po.?tionF,
B =esnie rerave|- | D0 venynerosition:=, .
MC GearInPo (S:I(I)loolt.}rll FC s commananbercea | MasterStartDistance:=, SM3 Basi
S . up 1 g —MasterSyncPosition Error [ BufferMOde::, Cc
instructio oSy FEEeSIIT 1 AvoidReversal:=
—MasterStarcDiscance 0
n —Bu f;arl{cde StartsynC:>,
—AvoidReversal InSync=>,
Busy=>,
Active=>,
CommandAborted=>,
Error=>,
ErrorID=>);
© Related Variables
I/O variable
1/0 variable Name Data type Range initialization Descriptive
Master Main axis AXIS REF SM3 - - Specify spindle
Slave axle AXIS REF SM3 - - Specify slave axis
Input variable
. initializa o e
Input variable Name Data type Range tion Descriptive
Execute Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
RatioNumerator| Numerator DINT Positive number 1 Gear ratio numerator
RatloD(e)Irlommat Denominator DINT Positive number 1 Gear ratio denominator
MasterSyncPosit Master axis Position of the master axis when the
io}; synchronised REAL ALL 0 master-slave axes are synchronised
position
SlaveSvncPositi Slave shaft Position of the slave axis when the master
Zn synchronised REAL ALL 0 and slave axes are synchronised
position
Engaging Distance of the master axis movement
MasterStartDistal segment REAL Positive number 0 from thg start of the' slave axis to the time
nce spindle travel when it is synchronised with the master
distance axis.
MC BUFFER | Only BufferModes Aborting, Buffered
BufferMode | Cache mode MODE ] " |and BlendingPrevious are supported.
FALSE: Reversal is performed if the
Reverse slave axis physically overruns its
AvoidReversal | rotation BOOL TRUE-FALSE | FALSE [+ XIS physically
rohibited position; \
P TRUE: reversal is not physically possible
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applicable

from the axis or causes danger, only

with modal axes.

If the reversal cannot be avoided, then the
axis will stop incorrectly.

Qutput variable
Output variable Name Data type Range initialization Descriptive
Start TRUE: Electronic Gear starts
StartSync synchronisati| BOOL TRUE-FALSE FALSE processing
on
Arrival TRUE: Electronic Gear
InSync synchronisati| BOOL TRUE-FALSE FALSE command completed
on
TRUE: Processing of the
Busy Executing BOOL TRUE-FALSE FALSE function block is not
completed
Active Medium term| BOOL TRUE-FALSE FALSE The shaft works
Command Aborted | COM™30d | Boop | TRUE-FALSE FALSE || RUE: Terminated by other
Interrupt commands
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE within the function block
SMC ERRO [Error indication, see
ErrorID Error Code R - 0 SMC Error.
Boo .
. . Real Moment, Duration,
lea Bit string Integer ]
n number Date, String
o | %2
@ |w c G| _ Sl 3 |o =
o»<§§§f£ggizzgt:§§~>8cw
S|ZIZ|2|82/212|2|2 5|33 & |2 8|3 8|7 %
= | AEIEIEREIE — B & | @ | A
Master AXIS REF SM3
Slave AXIS REF SM3
Execute SV S S O S () ) R (A - - - - - - - -] -] -
RatioNumerator - - - - - - -] -] -] - - \ - - - - - -] -
RatioDenominator S e e B e e R - V| - - - -l - -] -] -
MasterSyncPosition o S Y -l -] - - - - - \/ -l - - -] -
SlaveSyncPosition SO T R I R -l -] - - - - - \ -0 - -] - -
MasterStartDistance - - - - - - - - - - - - - \ - - - -] -
BufferMode MC BUFFER MODE
AvoidReversal SV T S O ) (R ) R [ - - - - - S S I
StartSync SV T S O ) (R ) R [ - - - - - S S I
InSync 2V S S O S () ) S () - - - - - - - -] -] -
Busy N - -] - - -] - -] -] - - - - - - - - - - -
Active 2V S S O S () ) S () - - - - - - - -] -] -
Command Aboned SR S S ) e ) () ) - - - - - S T R S
Error S 2 T S S S (R ) U (R P - - - - - S N e
ErrorID SMC ERROR

214




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

© Functional Description

This instruction is implemented by the "SM3 Basic" library.

After the start of the synchronisation, the slave axis performs acceleration and deceleration with the speed obtained
by multiplying the spindle speed by the gear ratio as the target speed.

The process from the start of synchronisation to the end of synchronisation of this function block is essentially an
electronic cam in which the slave axis follows the master axis during the synchronisation interval. At this point,
according to the range of the master axis (MasterSyncPosition - MasterStartDistance, MasterSyncPosition), the
range of the slave axis (CurrentPosition. SlaveSyncPosition), the instruction will automatically design a cam curve
according to the set gear ratio and the above three parameters, and the slave axis will follow the main axis to
complete the cam action when performing synchronisation.

Note that if the master and slave axes are working in linear mode, it is necessary to ensure that the above
parameters are set appropriately or else the gear movements will not be performed correctly, so it is recommended
that the master and slave axes are in modular mode when using this command. For example, if the master and slave
axes are working in linear mode and both are moving in the forward direction, if the command is executed with
MasterSyncPosition-MasterStartDistance or SlaveSyncPosition > SlaveSyncPosition, the electronic gearing will
not be able to cut in.

The target speed is reached while synchronisation is completed (InSync is TRUE).

SlaveSyncPosition = MasterSyncPosition * RatioNumerator / RatioDenominator

For AvoidReversal: If the slave axis is a modal axis and the master axis speed (a multiple of the gear ratio) is not
relative to the slave axis speed, then MC GearInPos tries to avoid the slave axis reversal. It tries to "stretch”" the
motion of the slave axis by adding 5 slave cycles. If this "stretching" is not effective, then an error occurs and the
slave axis stops incorrectly. If the slave speed is related to the master speed (a multiple of the gear ratio), then an
error occurs and the axis stops incorrectly. If the slave axis is a linear mode axis, then an error will be generated
when the rising edge of the Execute input is processed.

® Program demo
ST: When xExecute becomes TRUE, the gear smoothing coupling instruction is executed.
HC_GearInPcs_IZ'( o
Master:= RAxis,
Slave:= Axis 1,
Execute il : = xExecut=GIE,
RatioNumerator] 1  |:= RatioNumerator 1 1]
RatioDenominator{ 1  |:= RatioDenominator[ 1 |,
MasterSyncPositionf 0  |:= MasterSyncPosition] @ |,
SlaveSyncPosition[ 0  |:= SlaveSyncPosition[ 0 |,
MasterStartDistance] 0  |:= MasterStartDistance[ 0 |,
BufferModse| Aborting |:= BufferMode| Aborting ],
AvoidReversal @NEs:= AvoidReversal NS,
StartSync@Eg-> StartSyncNEd,
InSync@Sd-> InSyncEd,
BusvyEENE-> xBusvEEEE,
Acrive g => xictive @&y,
CommandAborted @EF-> xCommandiborted NS,
ErrorfEg-> xErroriEd,
ErrorID[SMC NO ERR» F> ErrorID{SMC NO ERR» |);
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LD: When xExecute becomes TRUE, the gear smoothing coupling instruction is executed.

i

MC_GearInPos_0

m

MC_GearInPos

3

Axis —“Master StartSync = StartSync
Axis_1 —SiSlave InSync = InSync
xExecute [ Execute Busy M~ xBusy
RatioNumerator[ 1 }—|RatioNumerator Active M= xActive
RatioDenominator RatioDenominator CommandAborted m= xCommandAborted
MasterSyncPosition[ 0  |—{MasterSyncPosition Error = xError
SlaveSyncPosition[____0  }—{SlaveSyncPosition ErrorID |- ErrorID [SMC_NO_ERR|
MasterStartDistance[ 0 |—{MasterStartDistance
BufferMode BufferMode
AvoidReversal 3R AvoidReversal

Timing Diagram:
The timing diagram below shows the timing of the main signals of the MC_GearInPos instruction after the Execute
signal is set to True.

'

TRUE

Execute

FALSE

TRLE
StartSync
FALSE

TRUE

NSy nc
FALSE

htaster Sy Position

hiaster Start Dis@anc:

Slawe SyncPostion
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4.3.4 MC_GearQOut

Sets the master-slave axis electronic gear ratio and executes the electronic gear movement. The difference with the
MC_Gearln instruction is that this instruction needs to specify the master axis position where synchronisation starts,
the slave axis position, and the distance at which synchronisation of the master axis starts, and this is used to
complete the cut-in electronic gear movement.

® Command Format

Instruction Name FB/FC LD ST File
MC GearQOut MC_GearOut(
E-Gear slave Done — 1ilavezt:,
= - ol xecute:=, .

MC_GearOut .Outtputt. EC —Execute Busy one=>, SM3 Basi

instructio EEOE— | Busy—, c

" ErrorIDp— | Emor=>,

ErrorID=>);

© Related Variables

I/0O variable
1/0 variable Name Data type Range initialization Descriptive
Slave axle AXIS REF SM3 - - Specify slave axis
Input variable
Input variable Name Data type Range mlttilsllllza Descriptive
Execute Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
QOutput variable
Output variable Name Data type Range initialization Descriptive
Done Implementati BOOL TRUE-FALSE FALSE TRUE:Elegtronlc cam
on completed disconnection
TRUE: Processing of the
Busy Executing BOOL TRUE-FALSE FALSE function block is not
completed
Error Error BOOL | TRUE-FALSE FALSE [ RUE: Anerror occurred
within the function block
SMC_ERRO Error indication, see
ErrorID Error Code R - 0 SMC Error.
Boo ) . Real Moment, Duration,
lea Bit string Integer .
0 number Date, String
o | wn
> | C clc - - |~ —
2|25 21212 S |5E|g| 12|52 |z 282z
O |4 @ = Z Z Q Z 5 — Z 5 > > < Hl g |- %
= | g18|3| 7 |55 — =& | @ | A
Slave AXIS REF SM3
Execute N - -] - - -] - -] -] - - - - - - S B S
Done N -] - S N N B - - - - S T N
Busy N -] - - -] - -] -] - - - - - - -0l -] -] -
Error SV T S O ) (R ) R () - - - - - S N N S
ErrorID SMC _ERROR
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© Functional Description

This instruction is implemented by the "SM3 Basic" library.

After cutting out the electronic gear, the speed of the slave axis is the speed before cutting out, so it is necessary to
stop the slave axis with the MC_Stop instruction.

Specify the axis to which the action is to be directed by Slave, specify Deceleration, and stop the MC_Gearln (start
of gear action) and MC_GearInPos (position-designated gear action) instructions that are being executed.

This instruction has no effect on the spindle action of the MC Gearln (gear action start) instruction and
MC_GearInPos (position-specified gear action) instruction.

® Program demo
ST: When xExecute becomes TRUE, the gear disengagement instruction is executed.

MC GearOut_O0(
Slave:= Axis 1 ,
Execut=eRGIE:= xExecut=RGIE,
DonefGNE=> xDon:RENE,
BusyES=> xBusvEEd,
Errorf@Eg=> =Error@Ed,

ErrorIDSMC NO ERR} > ErrorIDISMC NO ERRF | :

LD: When xExecute becomes TRUE, the gear disengagement instruction is executed.

MC_GearQOut_0

TRUE ‘ MC_GearOut \
T
Uy

.Axis 1 —jSlave Done = xDone

xExecute [JEERC— Execute Busy P xBusy
Error = xError
ErrorID |~ ErrorID |SMC_NO ERR
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4.3.5 MC_CamTableSelect

Used to select the cam table to be executed, and needs to be used in conjunction with the MC_Camln instruction.

® Command Format

Instruction Name FB/FC LD ST File
MC CamTableSelect(
Master:=,
Slave:=,
E—Cam o, fC_CamTableSelect L CamTable::’
tappet Asrave nog | Execute,
1911 HecanTable E:rc; — PCI'iOdiCI:, 1
NéCl_CamTabl associatio FC _|cenren S MasterA bsolute:=, SM3_Basi
edelect 1’1 i —Pericdic CamTableID SlaveAbsolute:=, ¢
nstructio —|MasterAbsolute Done=>,
n —SlaveRbsclute Busy=>,
Error=>,
ErrorID=>,
CamTableID=>);
© Related Variables
1/0O variable
I/O variable Name Data type Range initialization Descriptive
Master Main axis AXIS REF - - Specify spindle
Slave axle AXIS REF - - Specify slave axis
CamTable Cam watch | MC CAM REF - - Designated Cam Table
Input variable
Input variable Name Data type Range mlttilsllllza Descriptive
Execute Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
TRUE: periodic, repeated execution of
. the specified cam table
Periodic Repeat mode BOOL TRUE-FALSE | FALSE FALSE: The cam table is executed only
once.
Master axis TRUE: absolute coordinates,
MasterAbsolute absolute mode BOOL TRUE-FALSE | FALSE FALSE: Relative coordinates.
SlaveAbsolute Slave absolute BOOL TRUE-FALSE | FALSE TRUEp: Absol'ute coordinates, FALSE:
mode Relative coordinates
QOutput variable
\g:'litzll)l;llte Name Data type Range initialization Descriptive
Implementation TRUE- TRUE:Electronic cam
Done completed BOOL FALSE FALSE disconnection
. TRUE- TRUE: Processing of the function
Busy Executing BOOL FALSE FALSE block is not completed
TRUE- TRUE: An error occurred within
Error Error BOOL FALSE FALSE the function block
ErrorID Error Code SMC_ERROR - 0 [Error indication, see SMC_Error.
CAM: Form definition for
CamTablelD Tappet ID MC_CAM 1D - - function block MC CamlID
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Boo . . Real Moment, Duration,
lea Bit string Integer ]
o number Date, String
o |C = wn
SIZ5 21225 ISE|g|z|2|5| 8 |22 |82 s]z
SIZE|EI8|Z|5|212|5|7 2|52 |2|8|B 35|72
o @ — — | = . r‘ e @)
Master AXIS REF SM3
Slave AXIS REF SM3
CamTable MC CAM REF
Execute N-1-1-1- - | --1 - - - - - - - -0 - ]1-]-
Periodic N - - - -] -]-]-] - - - - - - - -] - - -
MasterAbsolute N - -1 -0-1-1- - - - - - - -l - 1-]-
SlaveAbsolute N -l -1 -1 - ]-1-1- - - - - - S
Done N -T-1 - 1-1-7T-71-1T-1- - - - - - - -] - ]-] -
Busy N -T-1 - 1-1-1T-1-1-1- - - - - - - - - 1-]-
Error N --]-T1-1-1-1-1-7]- - - - - - - - - - -
ErrorID SMC _ERROR
CamTablelD MC CAM ID

©® Functional Description

This instruction is implemented by the "SM3 Basic" library.

This instruction is used to specify the cam table required for the operation of the electronic cam, so it is necessary
to edit the cam table (in the cam editor or online) before using this instruction.

The rising edge of Execute executes the specified cam table, and also refreshes the specified cam table when it is
updated.

When the Done signal is output as TRUE, the output variable "CamTableID" is generated and becomes effective.
The master and slave axes cannot be specified as the same axis, otherwise an error will be reported.

® Program demo
ST: When xExecute becomes TRUE, the specified cam table instruction is executed.

MC CamTableSelect_0(
Master:= Axis,
Slave:= Axis 1,
CamTable:= Cam,

ExecutcsiE: = ﬁxecutem
Periodic S := xPeriodic s,

=

asteribsolut= S := xMasteriAbsolut=s NS,
Slavelbsolute S := xSlavelibsolut=NEy,
DonejENE=> xDoncRGNE,

Busy@Eg=> xBusyglEs,

Error@Sd=> xErrorEd,

ErrorIDSMC NO ERR» > ErrorIDISMC NO ERR) |,
CamTableID=> CamTablelID):;
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LD: When xExecute becomes TRUE, the specified cam table instruction is executed.
MC_CamTableSelect_0

TRUE MC_CamTableSelect
1H0 h
.y

Axis —“|Master Done M= xDone
Axis_1 —jSlave Busy = xBusy
Cam —jCamTable Error = xError
xExecute [JEERCE— Execute ErrorID|-ErrorID
xPeriodic | E3RG— Feriodic CamTableID (- CamTableID
xMasterAbsolute [[ENG—— MasterAbsolute
xSlavedbsolute [[EXR SlaveAbsolute
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4.3.6 MC_Camln

Use the specified cam table to start executing the electronic cam action.

® Command Format

Instruction Name | FB/FC LD ST File
MC_Camln(
Master:=,
Slave:=,
Execute:=,
MasterOffset:=,
SlaveOffset:=,
Ay srer R memel | MasterScaling:=,
I ==y | SlaveScaling:=,
E-Cam 4;:::::;53‘3: Comandnb;;zzi = StartMOde:::
associatio e | CamTablelD:=,
—MasterScaling En rofile [~ . See .
MC CamlIn n FC —|s1avescaring Teppets |- VelomtyD1ff._, SM3 Basi
- . . —|scartiiode Acceleration:=, c
structio —{CanTableID .
N e Deceleration:=,
:Accelefat:ﬁ.cn Jerk::’
o enasion TappetHysteresis:=,
—|TappetHysteresis InSync:>’
Busy=>,
CommandAborted=>,
Error=>,
ErrorID=>,
EndOfProfile=>,
Tappets=>);
© Related Variables
I/O variable
1/0 variable Name Data type Range initialization Descriptive
Master Main axis AXIS REF - - Specify spindle
Slave axle AXIS REF - - Specify slave axis
Input variable
Input variable Name Data type Range 1n1tti1(z:llllza Descriptive
Execute Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
MasterOffset Ma(s)tgs QXIS LREAL ALL 0 Offset from master axis list
SlaveOffset Sli\;s:iﬂs LREAL ALL 0 Offset from axis list
. Master Axis o . .
MasterScaling Ratio LREAL Positive number 1 Master axis scaling
SlaveScaling Slave Ratio LREAL Positive number 1 Slave axis scaling
0: absolute absolute position:
Follower shaft MC_StartMo 0: 1: relatw? Relative position:
StartMode engagement de 0-4 bsolut 2: ramp_in (ramp cut)
mode absolute 13. ramp_in_pos(Positive slope cut-in)
4: ramp in neg (reverse slope cut)
MC CAM 1 Defines the use of the cam form, which is
CamTableID Cam table D - - an output of MC_CamID
VelocityDiff Stacked LREAL ALL 0 Maximum speed different from ramp_in
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acceleration
. Target . . . . .
Acceleration . LREAL Positive number 0 Maximum acceleration against ramp_in
acceleration
. Target .. . . . .
Deceleration . LREAL Positive number 0 Maximum deceleration against ramp_in
Deceleration -
Jerk Target jaek LREAL ALL 0 |Acceleration
TappetHysteresi Tappet LREAL Positive number 0 Size of tappet lag
s damping
QOutput variable
Output Name Data type Range initialization Descriptive
variable yp g P
TRUE- TRUE: Slave axes are
InSync Synchronised BOOL FALSE synchronised with the spindle
FALSE )
according to the cam table
. TRUE- TRUE: Processing of the function
Busy Executing BOOL FALSE FALSE block is not completed
Command Command TRUE- TRUE: Terminated by other
Aborted Interrupt BOOL FALSE FALSE commands
TRUE- TRUE: An error occurred within
Error Error BOOL FALSE FALSE the function block
ErrorID Error Code SMC_ERROR - 0 [Error indication, see SMC_Error.
. TRUE- IPulse signal output at the end of
EndOfProfile | Curve Finish BOOL FALSE FALSE the cam compilation cycle
SMC TappetDat Tappet signal for
Tappets Tappet table a i ) SMC_GetTappetValue processing
Boo .
. . Real Moment, Duration,
lea Bit string Integer ]
0 number Date, String
g | wn
@ |w c G| _ Sl 3 |o =
O<§§§299:5293§§~>8Uw
SIHEI&I8Z|5|2|2|3|5 3|3 & |2|8|35|7zZ
- BEIE Eiis = o 5
Master AXIS REF SM3
Slave AXIS REF SM3
Execute N-T-1 - [-1-1-1-1-1- - - - - - - |-l - 1-1-
MasterOffset R R N e R - - - - N - -] -1-1-
SlaveOffset - - - - - - -] - - - - - \ - -] - -] -
MasterScaling - - - - - - - - - - - - - N - -] - -] -
SlaveScaling - - - - -0 - -] - - - - - N - -1 - 1-1-
StartMode MC StartMode
CamTablelD MC CAM ID
VelocityDiff R - N - -] - -
Acceleration R - - - - N - -1 - 1-1-
Deceleration R - - - - N - -1 - 1-1-
Jerk - - - - - -] - - - - - N - -] -1-7]-
TappetHysteresis - - - - - - - -] - - - - \ - -1 - 1-1-
InSync N --] - -1-1-1-1-1- - - - - - - -1 - -1
Busy Nl - - - -] - - - - - - -1 - 1-1-
CommandAborted N-1-1-1-1-1-71-1-7]- - - - - - - -] -] -] -
Error N -1 - 1-1-1-1-1-1- - - - - - - -1 - 1-1-
ErrorID SMC ERROR
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EndOfProfile VIV V VIV V VIV V[V V[V VI[N

Tappets SMC TappetData

® Functional Description
This instruction is implemented by the "SM3 Basic" library.

This instruction synchronises the phase (master axis) and displacement (slave axis) cam movements according to
the cam table.

The cam table specified by this instruction can be created in two ways:
1) Prepared using the Cam Editor;
2) by programming a self-built cam table data structure.

In a cam system, to call a cam curve, first call the MC_CamTableSelect instruction to select the corresponding cam
table, and then execute MC Camln; if you want to replace the cam curve, then call the MC_ CamTableSelect
instruction to select the cam table again.

If you want to change the cam curve, call MC_CamTableSelect instruction to select the cam table again. It is
necessary to use MC_CamOut instruction to disconnect the cam coupling relationship between master and slave
axis.

When this instruction is executed, when the slave axis of this instruction executes other motion instructions, the
cam relationship between the slave axis and the master axis will be lifted, and the output of the Command-Aborted
variable of MC_CamlIn will be TRUE.

® Program demo
ST: When xExecute becomes TRUE, the electronic cam coupling instruction is executed.

4C_CamIn_0(

Master:= Axis,

Slave:= BAxis 1,

ExecuteRGIEN: = xExecut=RGIE,
MasterOffset[ 0  |:= MasterOffset] 0 |,
SlaveOffset] 0  |:= SlaveOffset] 0 |
MasterScalingl 0  |:= MasterScalingl 0 |
SlaveScalingl 0  |:= SlaveScalingl 0 |,

StartMode] absolute |:= StartMode| sbsolute I
CamTablelID:= CamTableID,

VelocityDiff[  ©  |:= VelocityDifff o0 |,
Acceleration[ ©  |:= Acceleration] 0 |,
Deceleration[ 0  |:= Deceleration[ 0 |,
Jerk 0 f=Jderd 0 ]
TappetHysteresis[ @  |:= TappetHysteresis[ 0 |,
InSynchEE=> xInSynchGIE,

BusyRENE-> =BusyRElE,

CommandAbortediES=> xCommandiborted EE),

ErrorES=> =ErrorNES
ErrorID{SMC NO ERR} > ErrorIDSMC NO ERR P |,
EndOfProfileES=> xEnd0fProfil-FIER,
Tappets=> Tappets):
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LD: When xExecute becomes TRUE, the electronic cam coupling instruction is executed.

SlaveScaling ESlaveScaling
StartMode Sta:mode
CamTableID —|CamTableID
VelocityDif£[ 0  |—VelocityDiff
Acceleration E'—Accelezn:ian
Deceleration|[ 0 | —Deceleration
Jerk [I}—Jerk
TappetHysteresis il— TappetHysteresis

Tappets

Tappets

225

FALSE

MC_CamIn_0
MC_CamIn ﬁ
Axis —“IMaster InSync M InSync
Axis_1 —iSlave Busy p= xBusy
xExecute m— Execute CommandAborted ™ xCommandAborted
MasterOffset IIl—ﬂhsterOEfset Error [~ xError [l
SlaveOffset [ 0 | —{SlaveOffset ErrorID| ErrorID
MasterScaling[ 0  —|MasterScaling EndOfProfile

= xEndOfProfile
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4.3.7 MC_CamOQOut

Use the specified cam table to start executing the electronic cam action.

® Command Format

Instruction Name FB/FC LD ST File
MC_Camln(
Master:=,
Slave:=,
Execute:=,
MasterOffset:=,
SlaveOffset:=,
Ay srer R memel | MasterScaling:=,
I ==y | SlaveScaling:=,
E-Cam 4;::::::ffset CHmandnb;;z:2 = StartMOde:::
disengage —|{s1aveosss it ﬁo;;r:;:i:) - CamTableID::’
—MasterScaling En rofile [~ . See
MC CamOut ment FC :SlaveScalmq Tappets — VelOCItyDIff'_a SM3_Ba
— . . StartMode Acceleration:=, sic
nstructio —CanTableID .
N e Deceleration:=,
:Accelefat:ﬁ.cn Jerk::’
o enasion TappetHysteresis:=,
—{TappetHysteresis nSynC:>’
Busy=>,
CommandAborted=>=,
Error=>,
ErrorID=>,
EndOfProfile=>,
Tappets=>);
© Related Variables
1/0 variable
I/0 variable Name Data type Range initialization Descriptive
Slave axle AXIS REF SM3 - Specify slave axis
Input variable
Input variable Name Data type Range mlttilsllllza Descriptive
Execute Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
QOutput variable
Output variable Name Data type Range initialization Descriptive
Done Implementati BOOL TRUE-FALSE FALSE TRUE:Elegtronlc cam
on completed disconnection
TRUE: Processing of the
Busy Executing BOOL TRUE-FALSE FALSE function block is not
completed
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE within the function block
SMC_ERRO Error indication, see
ErrorID Error Code R - 0 SMC Error.
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Boo . . Real Moment, Duration,
lea Bit string Integer .
o number Date, String
o |C - wn
w | w o =he = 5 |O 3
CIZIEI2|812|2|2|Z2|3|2|3|3| 2 2|8 |3 5|72
= | g |85 == = @ a
Slave AXIS REF SM3
Execute SVAR N U I R R T I - - - - - e
Done SVAR N U I R R T I - - - - - e
Busy SV N U (U ) A U - - - - - - I I R
Error SV S R A R B B - - - - - - - - - - - N
ErrorID SMC ERROR

©® Functional Description
This instruction is implemented by the "SM3 Basic" library.
This instruction is used to uncouple the cams of the specified slave axis from its corresponding master axis.
® Program demo

ST: When xExecute becomes TRUE, the electronic cam disengagement command is executed.

MC CamOut 0

Slave:= Axis 1,
ExecuteRGIE:= xExecut=RGIE,

Done RENE- -

Error@E3=> xErroriEd,

xDone ENEN,

xBusy NS,

ErrorIDSMC NO ERR}F > ErrorID SMC

NO ERRP |) :

LD: When xExecute becomes TRUE, the electronic cam disengagement command is executed.

MC_CamOut_0

MC CamOut

i)
Axis_1 —iSlave Done M= xDone
xExecute [JEERCH— Execute Busy M xBusy |3
Error P xError
ErrorID| ErrorID
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4.3.8 SMC_GetTappetValue

Reading the current tappet status needs to be used in conjunction with the MC _Camln instruction.

® Command Format

Instruction Name FB/FC LD ST File
Read SMC_GetTappetValue(
tappet S sSHC_GetTaPpetValui | Tappets:=,

SMC_GetTap .| ilD:=, SM3 Basi
status FC ) : —

petValue . . —bInitValue blnitValue:=, C
Instructio —|pSecinitValueAtReset bSetlnitValueAtReset:=,
n bTappet=>);

© Related Variables
I/O variable
1/0 variable Name Data type Range | initialization Descriptive
Tappet signal evaluated via
Tappets Tappet SMC_TappetData - - MC_GetTappetValue, see
SMC TappetData
Input variable
Input variable Name Data type Range 1n1tti1(2)lllllza Descriptive
ilD Tappet group INT Positive number 0 Tappet group ID to be evaluated
number
bnitValue | Initial value | BOOL | TRUE-FALSE | FALSE ;ﬁgﬁaﬁlue of the tappet assigned at the
TRUE: The output value of the tappet
will be set to the initial value when the

bSetlnitValueAt Camln function block is restarted.

Reset Tappet Reset BOOL TRUE-FALSE | FALSE FALSE: The value of the tappet will be
maintained when the CamlIn function
block is restarted.

QOutput variable

Output © o eie e . L.
variable Name Data type Range initialization Descriptive
bTappet Tappet value BOOL TRUE /FALSE FALSE Tappet value
Boo . . Real Moment, Duration,
lea Bit string Integer ]
n number Date, String
g | = |75}
@ |w = olle _ = 3 | =
O<§§§@SEE§ZEEFH§~>SUW
S 2B & Z|Z2 1212|3523 =2 |58 |8 5/|7 %2
= | g @ 5 515 S o 8
Tappets SMC_TappetData
iID R e e R v | - - - - - -l - 1-]-
blnitValue N --] - ]-]- -l - - - - - - - - - |- -
bSetlnitValueAtReset | v |- |- - [-|-] - [-]-] - - - - - - - - - |- -
bTappet N --1 - 1-1-1-1-1-1- - - - - - - -l - 1-]-
Tappets R R N e R v | - - - - - -l - 1-]-
Busy N -] - -1 -1-1-1- - - - - - - -l - 1-]-

© Functional Description
This instruction is implemented in the "SM3_Basic" library.
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In a mechanical cam structure, the rotary motion of the cam is converted to vertical motion by a tappet. The tappet
of an electronic cam is similar to a mechanical tappet and is equivalent to an electronic mechanical tappet. An
electronic cam tappet is a cam spindle that gives a high or low level at a defined position, which is used as a switch.
This function block needs to be used in conjunction with the MC_Camln instruction to get the value of the tappet
managed by the cam table.

® Program demo
ST: When xExecute becomes TRUE, the Read Tappet Status command is executed.

SMC GetTappetValue 0f

Tappets:= Tappets,

bInitValu= @B := bInitValu= IS,
bSetlnitValuesAtReset := bSetlnitValusAtReset|glES,
bIappetfES=> bTappet G ;

LD: When xExecute becomes TRUE, the Read Tappet Status command is executed.

SMC_GetTappetValue_ 0
I l“ SMC_GetTappetValue |
_ﬂ [

Tappets —|Tappets bTappet f= bTappet

1—1iID
bInitValue B3 —bInitValue

bSetInitValueAtReset [[E3=~DbSetInitValueAtReset
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4.4 Axis synchronization function
4.4.1 Instruction List

. FB/F . .
Instruction Type Name C/ Functionality
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
Interpolation LS_Lme.Fol.low FB | Follow Fhe .motlon. .
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
4.4.2 LS 2AxisLine
Two axis linear interpolation instructions.
® Command Format
Instruction Name FB/FC LD ST File
LS 2AxisLine(
Axis0:=,
Axisl:=,
LS 2AxisLine Exec:=,
|- = PN Halt:=,
Haxiso Vel — Stop:=,
HAnxisl Done [— IpOCycle:=,
) —Exec Busy — PosMode:=,
Two axis —|Halt Commandiborted — EndPos:=,
linear e CEImEaiEELE VelocityMode:=,
LS 2AxisLine | interpolatio FC :EPE";YZIE . E“;E: Velocity:=, LS IpoLib
n | EEZPZ: rrer Acceleration:=,
il’lStI'llCtiOIl —|VelocityMode Deceleration:=,
—|Velocity Jerk:=,
—Acceleration Vel=>,
—Deceleration DOH€:>’
—Jerk Busy:>,
CommandAborted=>,
CommandHalt=>,
Error=>,
ErrorID=>);
® Related Variables
1/O variable
. initializati o
I/0 variable | Name Data type Range on Descriptive
Axis0 AxisO | AXIS _REF_ VIRTUAL_SM3 - - The 0-axis involved in interpolation
Axisl Axisl | AXIS_REF_ VIRTUAL_SM3 - - The 1-axis involved in interpolation
Input variable
Input variable Name Data type Range |initialization Descriptive
Exec Start BOOL TRUE-FALSE FALSE  |Rising edge trigger

230




% Leadshine

Medium-Sized PLC Instruction Guide

TRUE: the interpolation motion is
suspended; when the state is switched
Halt Pause BOOL TRUE-FALSE FALSE |[to False again, the interpolation
module continues the previous
unfinished interpolation tasks
Stop Stop BOOL TRUE-FALSE FALSE TRUE: The interpolation module is
stopped.
IpoCycle Intezl})](éi:tlon DWORD ALL 2000 Interpolation period, unit: us.
Positional mode:
PosMode Position Mode INT [0,1] 0 0 Absolute mode;
1 Relative mode.
... |ARRAY]JO0...1] Target position of the axis.
Endpos Target position OF REAL ALL 0 Unit: pulse
\Velocity mode:
. . SMC _INT VE Trapezoidal: 0 (TRAPEZOID);
VelocityMode | Velocity mode LMODE 0-3 SIGMOID S-shaped: 1 (SIGMOID);
Quadratic: 3 (QUADRATIC).
. . Is always . .
Velocity Target velocity LREAL positive 0 Interpolate synthetic velocity.
Acceleration Target. LREAL Is al-vs{ays 0 Interpolate synthetic acceleration.
acceleration positive.
Deceleration Target. LREAL Is al.vx{ ays 0 Interpolate the synthetic deceleration.
Deceleration positive.
|Acceleration, when the speed mode is
Jaek Target jaek LREAL ALL 90000000 |3, you need to set this parameter, the
value can not be 0.
Qutput variable
Output variable Name Data type Range initialization Descriptive
Vel Closing speed] LREAL 0,positive 0 IKinematic synthetic velocity
number
Done Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Command Aborted | SOM™30d | poor | TRUE-FALSE FALSE [ RUE: Terminated by other
Interrupt commands
\When Halt is True, this
) TRUE, ivariable is True and the
CommandHalt  |motion pause| BOOL FALSE FALSE interpolation module is in a
suspended state.
Error Error BOOL | TRUE-FALSE FALSE | RUE: An error occurred
within the function block
SMC_ERRO [Error indication, see
ErrorID Error Code R - 0 SMC Error.
Bo .
. . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
o |C = et
@ |w c clg _ = 4 |C 3
O~<§§§EEEEEZEEMEH>SUW
CIZEI 2181212 12|Z2|13|5 |33 & |2 |82 9|7 %
= mol g |g- =4 o= ] )
Axis AXIS REF SM3
Exec N - - - - - - - - - - -] -]
Halt V-1 - -0 - -1-1 -1 -
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Stop N - - - - - - - - -] -

Endpos B I e e L e e ™ o U

Velocity -l -r-r -1

Acceleration - - - - - - - -] - - - - -

Deceleration - - - - - - - -] - - - - -

2|22 |212 (1
1
1
1
1

Jerk

Done

Busy

Command Aboned

e P P P
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Error

ErrorID SMC_ERROR

® Program demo
LD: The two axes move in relative mode with linear interpolation to the target position 1000, 1000.

MC Power_ 0
MC_Fower
Axiz —Saxis Status
1 —(Enable bRegulatorRealState TRUE
1 —bRegulatorOn bDriveStartRealState m
1 —bDriveStart Busy m
Error
ErrorID SMC MO ERR
MC_Power_1
MC_ Fower
Bxi=z_1 —SAxis Status
1 —Enable bRegulatorRealState
1 —bRegulatorln bDriveStartRealState
1 —bDriveStart Busy
Error FALSE
ErrorID SMC_NO ERR
LS_2Rxisline 0
LS_2AxisLine
Awis —HRAxi=0 Vel o ]
Axis 1 —Hnaxisl Done (=
xEx 221 [ Exec Buay M=
=—Halt CommandAborted =
=i 5top CommandHalt =
1000 —{IpocCycle Error = RahAsd
1 —|PosMode ErrorID— |SMC NO ERR
arriFos —|EndFos
SMC_INT VELMODE.TRAPEZOID —VelocityMode
100 —|WVelocity
1000 —(Acceleration
1000 —|Deceleration
—|Jerk

Note

The IpoCycle parameter needs to be aligned with the task cycle time where the motion instruction is located,
otherwise an Error may be reported when the instruction is executed.

The parameters IpoCycle, Jerk, Velocity, Acceleration, Deceleration cannot be set to O.

During the instruction running period, neither master nor slave axis can be called by other motion instructions.
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4.4.3 LS_3AxisLine

Three-axis linear interpolation commands.

® Command Format

Instruction Name FB/FC LD ST File
LS 3AxisLine(
Axis0:=,
Axisl:=,
Axis2:=,
_ LS 3AxisLine Exec:=,
Haxis0 Vel Halt:=
Saxisl Done Sto ,:’
Aaxisz Busy [— P-= _
—Exec Commandiborted [~ IpoCycle:—,
Three axis —Halt CommandHalt [~ POSMOde::’
linear —Stop Error |- E]n(lipotsi;[ dem
LS 3AxisLine | interpolatio FC . ETroTid coctlyviode:=, LS IpoLib
— — PosMode Velocity:=,
P _ —EndPos Acceleration:=,
mstruction —VelocityMode Deceleration:=,
—Velocity Jerk:=,
—Fscc:elerat.]:.on VC]=>,
: E:zileratlon Done=>,
Busy=>,
CommandAborted=>,
CommandHalt=>,
Error=>,
ErrorID=>);
© Related Variables
1/O variable
I/0 variable | Name Data type Range 1n1t1(z:nlzat1 Descriptive
Axis0 AxisO | AXIS_REF_ VIRTUAL_SM3 - - The 0-axis involved in interpolation
Axisl Axisl | AXIS_REF_ VIRTUAL_SM3 - - The 1-axis involved in interpolation
Axis2 Axis2 | AXIS_REF_ VIRTUAL_SM3 - - The 2-axis involved in interpolation
Input variable
Input variable Name Data type Range mlttil;l:za Descriptive
Exec Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
TRUE: the interpolation motion is
suspended; when the state is switched to
Halt Pause BOOL TRUE-FALSE | FALSE |[False again, the interpolation module
continues the previous unfinished
interpolation tasks
Stop Stop BOOL TRUE-FALSE | FALSE TRUE: The interpolation module is
stopped.
IpoCycle Intezgcéiztlon DWORD ALL 2000 |Interpolation period, unit: us.
Positional mode:
PosMode Position Mode INT [0,1] 0 0 Absolute mode;
1 Relative mode.
... |ARRAY]JO0...1] Target position of the axis.
Endpos Target position OF REAL ALL 0 Unit: pulse
\Velocity mode:
. . SMC INT VE Trapezoidal: 0 (TRAPEZOID);
VelocityMode | Velocity mode LMODE 0-3 SIGMOID S-shaped: 1 (SIGMOID):
Quadratic: 3 (QUADRATIC).
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Velocity Target velocity LREAL Is al.v&./ ays 0 Interpolate synthetic velocity.
positive.
Acceleration Target. LREAL Is alyyays 0 Interpolate synthetic acceleration.
acceleration positive.
Deceleration Target- LREAL s al.“.’ ays 0 Interpolate the synthetic deceleration.
Deceleration positive.
|Acceleration, when the speed mode is 3,
Jaek Target jaek LREAL ALL 90000000[you need to set this parameter, the value
can not be 0.
Qutput variable
Output variable Name Data type Range initialization Descriptive
Vel Closing speed] LREAL 0,positive 0 IKinematic synthetic velocity
number
Done Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Command Aborted | SO™™30d | BooL | TRUE-FALSE FALSE | RUE: Terminated by other
Interrupt commands
'\When Halt is True, this
) TRUE, \variable is True and the
CommandHalt  |[motion pause| BOOL FALSE FALSE interpolation module is in a
suspended state.
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE within the function block
SMC_ERRO [Error indication, see
ErrorID Error Code R - 0 SMC Error.
Bo .
. . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
o |C 2
® |w c Slg _ Sl 3 |o 3
O<§§§9EEE§ZQEQQH>SUW
S|z 2|812|212|2|2 53|53 & |2 8|39/ 2
= | AEIEIEREIE = S 8
Axis AXIS REF SM3
Exec N - - - - -] - - - - - -l - 1-1]-
Halt N - - - ] - - - -]
Stop N1 - 1-1-]- - - - - -l - 1-1]-
Endpos - - - - -l - -] - - - N - -] - -] -
Velocity R - - - N - - - -]
Acceleration R R - - - N - -] - 1-]-
Deceleration R R R R e R - - - N - -] - 1-1-
Jerk - - - - - - -] - - - N - -] - -] -
Done N -] - - - -] - - - - - - -l - -]-
Busy N[ - - -] - -] - - - - - - -l - ]-1-
Command Aboned N --] - T-1-1-1-1-71- - - - - - 0= - 1-]-
Error N --] - T-1-1-1-1-1- - - - - - -l - ]-]-
ErrorID SMC ERROR
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®© Program demo
LD: The three axes move in relative mode with linear interpolation to the

target position 1000, 1000, 1000.

F=iETh -] =]
+ @ L5_3fwisLine_0 L5_3AxisLine
$ xEx BOOL
= & arrPos ARRAY [0..2] OF LREAL
g arrPos[0] LREAL 1000
@ arrPos[1] LREAL 1000
@ arrPos[2] LREAL 1000
+ ¢ MC_Power_0 MC_Power
+ @ MC_Power_1 MC_Power
-
1 RCT ()
3 3 L5 3AxisLine_0{
4 Rxisl:= axis,
3 Bxisl:= axis 1,
Buwisgd:= axis 2,
7 ExecEGEE:= =ExEGIE,
3 Halt:= ,
5 Stop:= ,
10 IpoCycle[ 1000 [:= 1000,
11 PosMode[ 1 |:= 1,
12 EndPos:= arrPos,
13 VelocityMode[  SIGMOID |:= SMC INT VELMODE.SIGMOID,

Velocity]  s0  |:= 50
Loceleration[ 1EHE b
Deceleration] B4k |
Jerd TSy |-

Vel=>

Done=> ,

Busy=> ,
Commandiborted=>

CommandHalt=>

Error=:>

ErrorID=> );

Note

The IpoCycle parameter needs to be aligned with the task cycle time where the motion instruction is located,

otherwise an Error may be reported when the instruction is executed.

The parameters IpoCycle, Jerk, Velocity, Acceleration, Deceleration cannot be set to O.
During the instruction running period, neither master nor slave axis can be called by other motion instructions.
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Three-axis linear interpolation commands.
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® Command Format

Instruction Name FB/FC LD ST File
LS 4AxisLine(
Axis0:=,
Axisl:=,
TRTeE Axis2:=,
ew = ENol Axis3:=,
Haxis0 vell- Exec:=,
Haxisl Done [~ Halt:=,
Haxiaz Buay — Stop:=,
. HAaxis3 CommandAborted — IpOCyClCI:,
Four axis —Exec CommandHalt — PosMode:=,
linear —|Halt Eesar - EndPos:=,
LS 4AxisLine | interpolatio FC :f“’g . srxorID ™| yelocityMode:=, LS IpoLib
n i PESHEZEE Velocity:=,
instruction —Endras Accelerat%on:=,
—VelocityMode Deceleration:=,
—Velocity Jerk:=,
—Acceleration Vel=>,
—|Deceleration Done=>,
—Jerk Busy=>,
CommandAborted=>,
CommandHalt=>,
Error=>,
ErrorID=>);
© Related Variables
1/0 variable
I/0 variable | Name Data type Range 1n1t1(z:nlzat1 Descriptive
Axis0 AxisO | AXIS_REF_ VIRTUAL_SM3 - - The 0-axis involved in interpolation
Axisl Axisl | AXIS_REF_ VIRTUAL_SM3 - - The 1-axis involved in interpolation
Axis2 Axis2 | AXIS_REF_ VIRTUAL_SM3 - - The 2-axis involved in interpolation
Axis3 Axis3 | AXIS_REF_ VIRTUAL_SM3 - - The 3-axis involved in interpolation
Input variable
Input variable Name Data type Range 1n1tti1(:;lllllza Descriptive
Exec Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
TRUE: the interpolation motion is
suspended; when the state is switched to
Halt Pause BOOL TRUE-FALSE | FALSE |False again, the interpolation module
continues the previous unfinished
interpolation tasks
Stop Stop BOOL TRUE-FALSE | FALSE TRUE: The interpolation module is
stopped.
IpoCycle Integjl leztlon DWORD ALL 2000 |[Interpolation period, unit: us.
Positional mode:
PosMode Position Mode INT [0,1] 0 0 Absolute mode;
1 Relative mode.
... |ARRAYT]O...1] Target position of the axis.
Endpos Target position OF REAL ALL 0 Unit: pulse
. . SMC_INT VE Velocity mode:
VelocityMode | Velocity mode LMODE 0-3 SIGMOIDTrapezoi dal: 0 (TRAPEZOID):
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S-shaped: 1 (SIGMOID);
Quadratic: 3 (QUADRATIC).
. . Is always . .
Velocity Target velocity LREAL positive 0 Interpolate synthetic velocity.
Acceleration Target. LREAL s al.v&.lays 0 Interpolate synthetic acceleration.
acceleration positive.
Deceleration Target. LREAL Is alyyays 0 Interpolate the synthetic deceleration.
Deceleration positive.
|Acceleration, when the speed mode is 3,
Jaek Target jaek LREAL ALL 90000000{you need to set this parameter, the value
can not be 0.
QOutput variable
Output variable Name Data type Range initialization Descriptive
Vel Closing speed] LREAL 0.positive 0 IKinematic synthetic velocity
number
Done Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Command Aborted | CO™™30d | Boor | TRUE-FALSE FALSE [ RUE: Terminated by other
Interrupt commands
\When Halt is True, this
. TRUE, variable is True and the
CommandHalt  |[motion pause| BOOL FALSE FALSE interpolation module is in a
suspended state.
Error Etror BOOL | TRUE-FALSE FALSE  [RUE: An error occurred
within the function block
SMC_ERRO IError indication, see
ErrorID Error Code R - 0 SMC Error.
Bo .
. . Real Moment, Duration,
ole Bit string Integer )
an number Date, String
o T = 72}
w |w c clc — = = [T —
212|512 2|2|S|S|E|g|z|8|5| B |2|2|83]|cZ
CIZ|E|EI5|Z|21|121Z2|5 5|3 |53| 2 |2|8|3|3|7|2
= ) |- — — |- = ] Q
Axis AXIS REF SM3
Exec N -1 - [-1-1-1-1-1- - - - - - -l - ]-]-
Halt V-l - - - -] - - - -]
Stop N -] - - |- - - - - - - -l - ]-1-
Endpos R - - - N - -] -1-1-
Velocity R - - - N -1 -1-1-
Acceleration R R R R e R - - - N - -] - -] -
Deceleration - - - - - - - - - - - \ - -] - |- -
Jerk R - - - N - - - -]
Done N --] - T-1-1-1-1-71- - - - - - - - |-]-
Busy N[ -1-1 - 1-1-] - - - - - - -l - 1-1]-
Command Aboned N[ - -] -] - -] - - - - - - -l - -]-
Error N -] - - -] - - - - - -l - 0-1-
ErrorID SMC_ERROR
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®© Program demo

LD: 4-axis in relative mode, linear interpolation motion to target position 1000, 2000, 3000, 4000. variable
definition: Arr4Pos: ARRAY [0..3] OF LREAL:=[1000,2000,3000,40001];.

LS_4ZxisLine D
L5_4AxisLine
Axis —HAxis0 vel—[___ o ]
Axis_1—SAwisl Done (=
Axis 2 Saxisz Buay = S
BAxis 3 —Anxis3 CommandAborted =
xEx_421 | ERG—Exec CommandHalc =
=Halt Error ~ AR
= Stop ErrorID — |SMC NO ERR
1000 —IpoCycle
1 —{PosMode
arrd4Pos —EndPos
SMC_INT_VELMODE.(QUADRATIC —VelocityMode
100 —|Velocity
1000 —Acceleration
1000 —Deceleration
10000 —Jerk

Note

The IpoCycle parameter needs to be aligned with the task cycle time where the motion instruction is located,
otherwise an Error may be reported when the instruction is executed.

The parameters IpoCycle, Jerk, Velocity, Acceleration, Deceleration cannot be set to 0.

During the instruction running period, neither master nor slave axis can be called by other motion instructions
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4.4.5 LS SAxisLine

Three-axis linear interpolation commands.

® Command Format

Instruction Name FB/FC LD ST File
LS 5AxisLine(
Axis0:=,
Axisl:=,
Axis2:=,
LS SAxisline L
—En a enol- | AXIS3=S
SHaxis0 Vel |l Axis4:=,
HAaxisl Done — EXCCIZ,
Haxis2 Busy [ Halt:=,
HAnxis3s CommandAborted — Stop:=,
[= - - —
Five axis _a:‘l Cmman:fz;z B ;pO&ycclle.—,
. osMode:=
hnear —Halt ErrorID EndPOS': ’
LS 5AxisLine | interpolatio FC —{5top Velocit ‘ l\;lo dorm LS IpoLib
n —IpoCycle Velocit§'= o
. . —{PosMaode t?
Instruction | —— Acceleration:=,
—IVelocityMode Deceleration:=,
—Velocity Jerk:=,
—{Acceleration Vel=>,
—|Deceleration Done=>,
—{Jerk BuSy:>’
CommandAborted=>,
CommandHalt=>,
Error=>,
ErrorID=>);

® Related Variables

1/O variable
I/0 variable | Name Data type Range 1n1t1(z:llllzat1 Descriptive

Axis0 AxisO | AXIS_REF_ VIRTUAL_SM3 - - The 0-axis involved in interpolation

Axisl Axisl | AXIS_REF_ VIRTUAL_SM3 - - The 1-axis involved in interpolation

Axis2 Axis2 | AXIS_REF_ VIRTUAL_SM3 - - The 2-axis involved in interpolation

Axis3 Axis3 | AXIS_REF_ VIRTUAL_SM3 - - The 3-axis involved in interpolation

Axis4 Axis4 | AXIS_REF_ VIRTUAL_SM3 - - The 4-axis involved in interpolation

Input variable

Input variable Name Data type Range 1n1:i1(z:llllza Descriptive

Exec Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
TRUE: the interpolation motion is
suspended; when the state is switched to

Halt Pause BOOL TRUE-FALSE | FALSE [False again, the interpolation module
continues the previous unfinished
interpolation tasks

Stop Stop BOOL TRUE-FALSE | FALSE TRUE: The interpolation module is
stopped.

IpoCycle Integ),(;iztlon DWORD ALL 2000 |Interpolation period, unit: us.
Positional mode:
PosMode Position Mode INT [0,1] 0 0 Absolute mode;
1 Relative mode.
... |ARRAY]JO0...1] Target position of the axis.
Endpos Target position OF REAL ALL 0 Unit: pulse
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\Velocity mode:
. . SMC _INT VE Trapezoidal: 0 (TRAPEZOID);
VelocityMode | Velocity mode LMODE 0-3 SIGMOIDS_Shape d: 1 (SIGMOID):
Quadratic: 3 (QUADRATIC).
. . Is always . .
Velocity Target velocity LREAL o 0 Interpolate synthetic velocity.
positive.
Acceleration Target. LREAL Is alyyays 0 Interpolate synthetic acceleration.
acceleration positive.
Deceleration Target- LREAL Is al.“.’ ays 0 Interpolate the synthetic deceleration.
Deceleration positive.
|Acceleration, when the speed mode is 3,
Jaek Target jaek LREAL ALL 90000000{you need to set this parameter, the value
can not be 0.
Qutput variable
Output variable Name Data type Range initialization Descriptive
Vel Closing speed] LREAL 0.positive 0 IKinematic synthetic velocity
number
Done Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Command Aborted | SO™™30d | BooL | TRUE-FALSE FALSE | RUE: Terminated by other
Interrupt commands
'\When Halt is True, this
) TRUE, \variable is True and the
CommandHalt  |[motion pause| BOOL FALSE FALSE interpolation module is in a
suspended state.
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE \within the function block
SMC_ERRO [Error indication, see
ErrorID Error Code R - 0 SMC Error.
Bo .
. . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
o | 2!
® |w c Slg _ Sl 3 |o 3
O<§§§9EEE§ZQEQQH>SUW
S IFIE| 8 ZIZ|Z21Z2|3 |5 |24 = |>|5|235|°|2
= | g 8|3 515 = | & s 8
Axis AXIS REF SM3
Exec N -1 - 1-1-1-1-1-7]- - - - - - - - |-]-
Halt N - - - ] - - -1
Stop N -] - - - |-1-1 - - - - - - -l - 1-1]-
Endpos R R R R N - -] - -] -
Velocity R - - - N - - - -]
Acceleration R R - - - N - -] - 1-]-
Deceleration R R R R e R - - - N - -] - 1-1-
Jerk - - - - - - -] - - - N - -] - -] -
Done N -] - - - -] - - - - - - -l - -]-
Busy N[ - - -] - -] -] - - - - - - -l - 1-1-
Command Aboned N -1 - T-1-1-1-1-1- - - - - - -] - 1-]-
Error N[ - =11 -1-1-1- - - - - - -1 - 1-1]-
ErrorID SMC ERROR
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®© Program demo

LD: 5-axis in relative mode, linear interpolation running to target position 1000, 2000, 3000, 4000, 5000.
variable definition: arrSPos: ARRAY [0..4] OF LREAL:=[1000,2000,3000,4000,5000];.

L5 SBxisLine 0
L5 _5hxisLine
Axiz —Hawis=0 Vel
Axis 1 —SAxisl Done =
Axis 2 —SAxisz Buay = S
Bxis 3 —Anxis3 CommandAborted =
Axi=_4 —Hnxisda CommandBalt M=
xEx_SAL JEENE—Exec Error = NS
=Halt ErrorID — [SHC_NC_ERR
S = stop
1000 —IpoCycle
1 —PosMode
arr5Pos —|EndPos
SMC_INT_VELMODE.(QUADRATIC —VelocityMode
200 —Velocity
2000 —jAcceleration
2000 —Deceleration
20000 —(Jerk

Note

The IpoCycle parameter needs to be aligned with the task cycle time where the motion instruction is located,
otherwise an Error may be reported when the instruction is executed.

The parameters IpoCycle, Jerk, Velocity, Acceleration, Deceleration cannot be set to 0.

During the instruction running period, neither master nor slave axis can be called by other motion instructions
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4.4.6 LS_6AxisLine

Three-axis linear interpolation commands.

® Command Format

Instruction Name FB/FC LD ST File
LS 6AxisLine(
Axis0:=,
Axisl:=,
Axis2:=,
LS _6Axisline Axis3:=,
;i: . ‘Enf: Axisd:=,
Haxisl Done — Axis5:=,
Hawiaz Busy — EXCCIZ,
Hnwiasz CommandAborted — Halt:=,
) ) Haxisd CommandHalt Stop:=,
Six axis Hawiss Error [~ IpoCycle:=,
linear —|Exec ErrorID— PosMode:=,
LS 6AxisLine | interpolatio FC |Hale EndPos:=, LS _IpoLib
- —5top .
n _ [ Veloc%tyMode:=,
instruction —PosMode VelOCIty:Z’
—EndPos Acceleration:=,
—VelocityMode Deceleration:=,
—Welocity Jerk:=,
—Acceleration V61:>,
—Deceleration Done=>,
— Jerk Busy=>,
CommandAborted=>,
CommandHalt=>,
Error=>,
ErrorID=>);
© Related Variables
1/0 variable
I/0 variable | Name Data type Range 1n1t1(z:nlzat1 Descriptive
Axis0 AxisO | AXIS_REF_ VIRTUAL_SM3 - - The 0-axis involved in interpolation
Axisl Axisl | AXIS_REF_ VIRTUAL_SM3 - - The 1-axis involved in interpolation
Axis2 Axis2 | AXIS_REF_ VIRTUAL_SM3 - - The 2-axis involved in interpolation
Axis3 Axis3 | AXIS_REF_ VIRTUAL_SM3 - - The 3-axis involved in interpolation
Axis4 Axis4 | AXIS_REF_ VIRTUAL_SM3 - - The 4-axis involved in interpolation
Axis5 Axis5 | AXIS_REF_ VIRTUAL_SM3 - - The 5-axis involved in interpolation
Input variable
Input variable Name Data type Range lmttilsllllza Descriptive
Exec Start BOOL TRUE-FALSE | FALSE |Rising edge trigger
TRUE: the interpolation motion is
suspended; when the state is switched to
Halt Pause BOOL TRUE-FALSE | FALSE [False again, the interpolation module
continues the previous unfinished
interpolation tasks
Stop Stop BOOL TRUE-FALSE | FALSE TRUE: The interpolation module is
stopped.
IpoCycle Integ})](;iztlon DWORD ALL 2000 [Interpolation period, unit: us.
Positional mode:
PosMode Position Mode INT [0,1] 0 0 Absolute mode;
1 Relative mode.
Endpos Target position| ARRAYJ0...1] ALL 0 Target position of the axis.
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OF REAL [Unit: pulse
\Velocity mode:
. . SMC _INT VE Trapezoidal: 0 (TRAPEZOID);
VelocityMode | Velocity mode LMODE 0-3 SIGMOIDS_Shape d: 1 (SIGMOID):
Quadratic: 3 (QUADRATIC).
. . Is always . .
Velocity Target velocity LREAL positive 0 Interpolate synthetic velocity.
Acceleration Target. LREAL Is al.vx_lays 0 Interpolate synthetic acceleration.
acceleration positive.
Deceleration Target. LREAL s aly ays 0 Interpolate the synthetic deceleration.
Deceleration positive.
|Acceleration, when the speed mode is 3,
Jaek Target jaek LREAL ALL 90000000{you need to set this parameter, the value
can not be 0.
QOutput variable
Output variable Name Data type Range initialization Descriptive
Vel Closing speed] LREAL 0.positive 0 IKinematic synthetic velocity
number
Done Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Command Aborted | SO™™30d | BooL | TRUE-FALSE FALSE | RUE: Terminated by other
Interrupt commands
'\When Halt is True, this
) TRUE, variable is True and the
CommandHalt  [motion pause| BOOL FALSE FALSE interpolation module is in a
suspended state.
Error Error BOOL | TRUE-FALSE FALSE  [[RUE: An error occurred
within the function block
SMC_ERRO [Error indication, see
ErrorID Error Code R - 0 SMC Error.
Bo .
. . Real Moment, Duration,
ole Bit string Integer )
an number Date, String
o | 2!
w | w c c|c _ Cl g |g 3
o~<§§§EEEE§ZQEQQH>SUW
S IFIE| 8 ZIZ|Z21Z2|3 |5 |24 = |>|5|235|°|2
= | AEIE 515 = | & s 8
Axis AXIS REF SM3
Exec N[ --1-1-1-1-]- - - - - - -1 - 1-]-
Halt N - - - -] - - -]
Stop N - - - - -] - - - - - -1 - 1-1-
Endpos N RN N - [ - -]
Velocity N - - - N - -1 -1-1-
Acceleration R R R R e R - - - N - -] - 1-1-
Deceleration R R R R e R - - - N - -] - -] -
Jerk R RN - - - N - [ --]-
Done N[ - - -] - -] - - - - - - -l -1-]-
Busy Nl - === -1 - - - - - - -l -1-]-
Command Aboned N --] - 1-1-1-1-1-1- - - - - - 1=l - 1-]-
Error N[ -]-] - 0-1-] - - - - - - -1 - 1-1-
ErrorID SMC ERROR
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®© Program demo

LD: The six axes are run in relative mode with linear interpolation to target positions 1000, 2000, 3000, 4000,
5000, 6000. variable definition: arr6Pos: ARRAY [0..5] OF LREAL:=[1000,2000,3000,4000,5000,60001];.

LS_6AxisLine 0

Note

Axis —S|Bhxis0
Axis 1 —Smxisl
Axis 2 —SAnxis?
Axis 3 —Bxi=3
Axis 4 —Hhxis=d
Axis 5 —Rxiss

xEx_6nl I
-
-

1000 —
71—

arraFos —

SMC_INT_VELMODE.QUADRATIC [ = | —
200 —

2000 —

2000 —

Exec

Halt

Stop
IpoCycle
PosMaode
EndPaos
VelocityMode
Velocity
Acceleration
Deceleration

20000 —

Jerk

LS _eRlxisLine

Vel —

Done [~

Busy =
CommandAborted =
CommandHalt [~
Error =

ErrorID | [SMC NO ERR

The IpoCycle parameter needs to be aligned with the task cycle time where the motion instruction is located,
otherwise an Error may be reported when the instruction is executed.

The parameters IpoCycle, Jerk, Velocity, Acceleration, Deceleration cannot be set to 0.

During the instruction running period, neither master nor slave axis can be called by other motion instructions
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4.4.7 LS 2AxisLineA_ Ratio

Two axes adjustable speed linear interpolation instruction. Compared with LS 2AxisLine, the adjustable speed
function is added, i.e., the interpolation speed can be changed online by changing the value of VelRatio during the
interpolation process.
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® Command Format

Instruction Name FB/FC LD ST File
LS 2AxisLine Ratio(
AxisO:=,
Axisl:=,
LS ?AxisLine Rati Exec:=,
e = = ENOl— Halt:=,
Haxiso Vel Stop:=,
Haxisl pone - | IpoCycle:=,
) —Exec Buay — PosMode:=,
Two axis —Halt Commandiborted EndPos:=,
Variable —|5top CommandHalt — VelocityMode:= ,
3 1 3 —IpoCycle Error — FNe—
LS_2AX1SLIHC .sPeed llnqar FC —|PosMade ErrorID — VelRa.th.._ ’ LS_IpOLib
A Ratio interpolatio enaros Velocity:=,
n | Accelerat@on:= ,
instruction —velRatio Deceleration:=,
—|Velocity Jerk:=,
—Aceeleration Vel=>,
—|Deceleration Done=>,
—|Jerk BuSy:> ,
CommandAborted=> ,
CommandHalt=>,
Error=>,
ErrorID=>);
© Related Variables
I/O variable
I/0 variable | Name Data type Range 1n1t1(z:llllzat1 Descriptive
AxisO AxisO | AXIS_REF_ VIRTUAL_SM3 - - The 0-axis involved in interpolation
Axisl Axisl | AXIS_REF_ VIRTUAL_SM3 - - The 1-axis involved in interpolation
Input variable
Input variable Name Data type Range 1n1tti1(z)1nlza Descriptive
Exec Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
TRUE: the interpolation motion is
suspended; when the state is switched to
Halt Pause BOOL TRUE-FALSE | FALSE [False again, the interpolation module
continues the previous unfinished
interpolation tasks
Stop Stop BOOL TRUE-FALSE | FALSE TRUE: The interpolation module is
stopped.
IpoCycle Integ)/(()jztlon DWORD ALL 2000 |Interpolation period, unit: us.
Positional mode:
PosMode Position Mode INT [0,1] 0 0 Absolute mode;
1 Relative mode.
... |ARRAY]JO0...1] Target position of the axis.
Endpos Target position OF REAL ALL 0 Unit: pulse
Velocity mode:
VelocityMode | Velocity mode SMSMI(I)\I;EVE 0-3 SIGMOID|Trapezoidal: 0 (TRAPEZOID);
S-shaped: 1 (SIGMOID);
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Quadratic: 3 (QUADRATIC).
VelRatio Velocity LREAL 0.01-2 1 Minimum 0.01, maximum 2
multiplier
Velocity Target velocity LREAL ISOasli\‘,[‘i]iZs 0 Interpolate synthetic velocity.
Acceleration Target. LREAL s al.v&.lays 0 Interpolate synthetic acceleration.
acceleration positive.
Deceleration Target. LREAL Is alyyays 0 Interpolate the synthetic deceleration.
Deceleration positive.
|Acceleration, when the speed mode is 3,
Jaek Target jaek LREAL ALL 90000000{you need to set this parameter, the value
can not be 0.
Qutput variable
Output variable Name Data type Range initialization Descriptive
Vel Closing speed] LREAL 0.positive 0 IKinematic synthetic velocity
number
Done Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Command Aborted | SOM™30d | poor | TRUE-FALSE FALSE [ RUE: Terminated by other
Interrupt commands
\When Halt is True, this
. TRUE, variable is True and the
CommandHalt |motion pause| BOOL FALSE FALSE interpolation module is in a
suspended state.
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE within the function block
SMC_ERRO IError indication, see
ErrorID Error Code R - 0 SMC Error.
Bo .
. . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
o |C = et
w |w c c|c — = - | ~
212182 |2|2|SSIE|g|=z 2|5| 8 2|2 |82 g2
SIHIEIEIRIZ| 522|535 |5|3| & |2|8|25|72
= ) |- — — |- = ] Q
Axis AXIS REF SM3
Exec N[ - -]-] - -1 - - - - - - - -1 - 1-]-
Halt Nl - - - - -] - |- - - - -]
Stop N-]-1 - -] - - - - - - - - -1 -1-]-
Endpos i I e I R e - - - - N - -l - -]-
Velocity I R - - - - N - - - -]
Acceleration - - - - - - - - - - - - \ - -] - |- -
Deceleration - - - - - - - - - - - \ - -] - |- -
Jerk R - - - - N - -1 -1-1-
Done N[ -1-1 - 1-1-]- - - - - - - -1 - 1-]-
Busy N - - - - -] - - - - - - |- -1-]-
Command Aboned N[ - - -] - -] -] - - - - - - - -l - -1-
Error N[ - -1 - 0-1-] - - - - - - - -1 - 1-1-
ErrorID SMC ERROR
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®© Program demo

LD: Two axes in relative mode with interpolation speed of 2*200 and linear interpolation motion to target

L5 2AxisLine Ratio O

Vel

Done

Busy
CommandAborted
CommandHalt
Error

ErrorID

position 2000, 2000.
Axis —Haxis0
Axis 1 —SAxisl
xEx_2AL m Exec
| FaLsE [EolEES
EEE —stop
1000 —IpoCycle
1 —PosMode
arrZPos —EndPos
SMC_INT VELMODE.QUADRATIC —VelocityMode
fVelRadio[____2 _ —VelRatio
200 —Velocity
1000 —{Acceleration
1000 —Deceleration
10000 —{Jerk
Note

L5_2AxisLine_Ratio

The IpoCycle parameter needs to be aligned with the task cycle time where the motion instruction is located,
otherwise an Error may be reported when the instruction is executed.
The parameters IpoCycle, Jerk, Velocity, Acceleration, Deceleration cannot be set to O.

During the instruction running period, neither master nor slave axis can be called by other motion instructions
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4.4.8 LS LineFollow

One axis points and the other axis follows the motion command.

® Command Format

Instruction Name FB/FC LD ST File
LS LineFollow(
AxisMaster:=,
AxisSlave:=,
LS LineFollow Exec:=,
—EN - ENO Halt':,
SnxisMaster Vel StOPZZ,
SAxisSlave Done - IpoCycle:=,
—{Exec Busy |- PosMode:=,
—Halt Commandiborted — EndPos:=,
. Follow the -|Stop CommandHalt = | VelocityMode:=,
LS LineFollo motion FC —|IpoCycle EFET | Velocity:=, LS IpoLib
W . . — PosMode ErrorID | .
Instruction JdEndPos Acceleration:=,
+velocityMode Deceleration:=,
—Velocity Jerk:=,
—Acceleration Vel:>’
—{Deceleration Done=>,
—Jerk Busy=>’
CommandAborted=>,
CommandHalt=>,
Error=>,
ErrorID=>);
® Related Variables
1/O variable
I/0 variable | Name Data type Range initialization Descriptive
AxisMaster | Master | AXIS REF VIRTUAL SM3 - - AxisMaster
AxisSlave Slave AXIS REF VIRTUAL SM3 - - AxisSlave
Input variable
Input variable Name Data type Range mlttil;l:za Descriptive
Exec Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
TRUE: the interpolation motion is
suspended; when the state is switched to
Halt Pause BOOL TRUE-FALSE | FALSE [False again, the interpolation module
continues the previous unfinished
interpolation tasks
Stop Stop BOOL TRUE-FALSE | FALSE TRUE: The interpolation module is
stopped.
IpoCycle Integjl (leztlon DWORD ALL 2000 |Interpolation period, unit: us.
Positional mode:
PosMode Position Mode INT [0,1] 0 0 Absolute mode;
1 Relative mode.
... |ARRAYTO...1] Target position of the axis.
Endpos Target position OF REAL ALL 0 Unit: pulse
\Velocity mode:
. . SMC INT VE Trapezoidal: 0 (TRAPEZOID);
VelocityMode | Velocity mode LMODE 0-3 SIGMOID S-shaped: 1 (SIGMOID):
Quadratic: 3 (QUADRATIC).
. . Is always . .
Velocity Target velocity LREAL positive 0 Interpolate synthetic velocity.
Acceleration Target LREAL Is always 0 Interpolate synthetic acceleration.
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acceleration positive.
Deceleration Target. LREAL s aly ays 0 Interpolate the synthetic deceleration.
Deceleration positive.
|Acceleration, when the speed mode is 3,
Jaek Target jaek LREAL ALL 90000000{you need to set this parameter, the value
can not be 0.
Output variable
Output variable Name Data type Range initialization Descriptive
Vel Closing speed] LREAL 0.positive 0 IKinematic synthetic velocity
number
Done Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Command Aborted | C°MM30d | poop | TRUE-FALSE FALSE | RUE: Terminated by other
Interrupt commands
'\When Halt is True, this
) TRUE, ivariable is True and the
CommandHalt  |[motion pause| BOOL FALSE FALSE interpolation module is in a
suspended state.
Error Error BOOL | TRUE-FALSE FALSE  [[RUE: An error occurred
within the function block
SMC_ERRO [Error indication, see
ErrorID Error Code R - 0 SMC Error.
Bo .
. . Real Moment, Duration,
ole Bit string Integer )
an number Date, String
o |C 2
w | w c c|c _ Cl g |g 3
O<§§§9EEE§ZQEQQH>SUW
S|z 2|212|212|2|25|3|3| & |2 8|39 /|7 2
= | AEIEIEREIE = S =T 8
Axis AXIS_REF SM3
Exec N[ - -1 -1-1-]- - - - - - -1 - 1-]-
Halt Nl - - - -] - - - -1
Stop N[ -] - - - -1 - - - - - - |-l -1-]-
Endpos R R - - - N - [ - -]
Velocity N - - - N - -1 -1-1-
Acceleration R R R R e R - - - N - -] - 1-1-
Deceleration R R R R e R - - - N - -] - -] -
Jerk R RN - - - N - [ --]-
Done N[ - - -] - -] - - - - - - -1l -1-]-
Busy Nl - - - -1 - - - - - - -1 -1-]-
Command Aboned N -] - 1-1-1-1-1-1- - - - - - 1= - 1-]-
Error N[ - -] - 1-1-] - - - - - - -1 - 1-]-
ErrorID SMC _ERROR
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®© Program demo

LD: EndPos is set to [100,100] and the spindle moves synchronously from the axis to the specified position.
LS_LineFollow 0

Il EI
.y

LS_LineFollow

Axis 2 —jAxisMaster Vel
Axis 3 —jAxisSlave Done
xMotionStart [JEENCE=— Exec Busy
= Halt CommandAborted
FALSE Eglsjdsisl CommandHalt
1000 —IpoCycle Error
0 —PosMode ErrorID
arfEndPos —EndPos
—VelocityMode
—{Velocity
—Acceleration
—Deceleration
—|Jerk

o

Note

— fVel

FALSE

FALSE
SMC_NO_ERR

The IpoCycle parameter needs to be aligned with the task cycle time where the motion instruction is located,
otherwise an Error may be reported when the instruction is executed.
The parameters IpoCycle, Jerk, Velocity, Acceleration and Deceleration cannot be set to 0.

The follow motion instruction is only valid during the period from the start to the end of the instruction, and it has
the effect of following control on master and slave axes, after reaching the instruction position, the master and slave
axes are no longer synchronised, and both of them restore to the state of standstill.

After reaching the commanded position, the master and slave axes are no longer synchronised and will return to the
standstill state. During the operation of the command, the master and slave axes cannot be called by other motion

commands.
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4.4.9 LS _2AxisCircle

The two-axis plane arc interpolation command supports four modes: three-point arc, centre arc, radius arc and

angle arc.

©® Command Format

Instruction

Name

FB/FC

LD

ST File

LS 2AxisCirc
le

Two axis
circular
interpolatio
n
instruction

FC

I N |

L5 2AxiszCircle

EN

Axis0

Axisl

Exec

Halt

Stop
IpoCycle
PosMode
ArcIpo dir
Circle Mode
StophAngle
CircleRadiual
AuxPos
EndPos
RunCycle
VelocityMode
Velocity
Acceleration
Deceleration
Jerk

ENC—

Vel —

Done [~

Busy [~
Command2borted —
CommandHalt [~
Error [~

ErrorID

LS 2AxisCircle(
Axis0:=,
Axisl:=,
Exec:=,

Halt:=,

Stop:=,
IpoCycle:=,
PosMode:=,
Arclpo_dir:=,
Circle Mode:=,
StopAngle:=,
CircleRadiual:=,
AuxPos:=,
EndPos:=,
RunCycle:=,
VelocityMode:=,
Velocity:=,
Acceleration:=,
Deceleration:=,
Jerk:=,

Vel=>,
Done=>,
Busy=>,
CommandAborted=> ,
CommandHalt=>,
Error=>,
ErrorID=>);

LS IpoLib

© Related Variables

1/0O variable

I/O variable

Name

Data type

Range

initializa
tion

Descriptive

Axis0

Axis0

AXIS REF VIRTUAL SM3

The 0-axis involved in interpolation

Axisl

Axisl

AXIS REF VIRTUAL SM3

The 1-axis involved in interpolation

Input variable

Input variable

Name

Data type

Range

initializa
tion

Descriptive

Exec

Start

BOOL

TRUE-FALSE

FALSE

Rising edge trigger

Halt

Pause

BOOL

TRUE-FALSE

FALSE

TRUE: the interpolation motion is
suspended; when the state is switched to
False again, the interpolation module
continues the previous unfinished
interpolation tasks

Stop

Stop

BOOL

TRUE-FALSE

FALSE

TRUE: The interpolation module is
stopped.

IpoCycle

Interpolation
cycle

DWORD

ALL

2000

Interpolation period, unit: us.

PosMode

Position Mode

INT

Positional mode:
0 Absolute mode;
1 Relative mode.

Arclpo_dir

Interpolation
direction

INT

The direction of circular interpolation:

0: counterclockwise direction; 1:
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clockwise direction.
Circular arc mode 1, 2 and 3 need to be
set.
Circular arc mode:
Interpolation 0: three-point circular arc mode; 1:
Circle Mode P INT 0-3 1 circular centre position and endpoint
- Mode . . . .
determine circular arc; 2: endpoint radius
mode; 3: target angle mode.
The target angle of stop, relative to the
i starting point, in degrees, with a value in
StopAngle | Stop Angle REAL 0-360 O khe range of [0, 360.0]; Arc Mode 3
requires this value to be set.
The radius of the arc, arc mode 2 need to
set this value. A negative value means
CircleRadiual | Arc radius REAL positive number 0 that the arc angle is less than 180 degrees,
and a positive radius means that the arc
angle is greater than 180 degrees.
IAuxiliary point in Pulse. arc mode 0 is
Auxiliary |ARRAY [0..1] the passing point of the three-point arc.
AuxPos position OF REAL ALL 0 IArc mode 1 and 3 are the position of the
centre of the circle.
... |ARRAYT]O...1] Target position of the axis.
Endpos Target position OF REAL ALL 0 Unit: pulse
Number of Is alwavs The number of cycles of circular motion
RunCycle UINT ay 0 (i.e., the number of revolutions of the
cycles positive.
arc).
\Velocity mode:
. . SMC INT VE Trapezoidal: 0 (TRAPEZOID);
VelocityMode | Velocity mode LMODE 0-3 SIGMOID S-shaped: 1 (SIGMOID):
Quadratic: 3 (QUADRATIC).
. . Is always . .
Velocity Target velocity LREAL o 0 Interpolate synthetic velocity.
positive.
Acceleration Target. LREAL Is aly\(ays 0 Interpolate synthetic acceleration.
acceleration positive.
Deceleration Target. LREAL Is al.“.] ays 0 Interpolate the synthetic deceleration.
Deceleration positive.
|Acceleration, when the speed mode is 3,
Jaek Target jaek LREAL ALL 90000000(you need to set this parameter, the value
can not be 0.
QOutput variable
Output variable Name Data type Range initialization Descriptive
Vel Closing speed] LREAL 0.positive 0 IKinematic synthetic velocity
number
Done Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Command Aborted | SO™™30d | pooL | TRUE-FALSE FALSE [ RUE: Terminated by other
Interrupt commands
\When Halt is True, this
) TRUE, ivariable is True and the
CommandHalt  |motion pause| BOOL FALSE FALSE interpolation module is in a
suspended state.
Error Etror BOOL | TRUE-FALSE FALSE  [TRUE: An error occurred
within the function block
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SMC ERRO IError indication, see
ErrorID Error Code R - 0 SMC Error.
Bo . . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
o S =il = 4
1 HHE B EEHE R EEEE
= |G @ @ S92 15|15 - = | — = ? B g Y %
Axis AXIS REF SM3
Exec N -] - -1-]-1-1-7 - - - - - - -l -1 - 1-]-
Halt N - - -] - -] - - - - - - -] - |- -
Stop N -]-] - |- - | --] - - - - - - - |- - 1-]-
Endpos R - - - - N - -1 -1-1-
Velocity R e e - - - - N - [ -1-1-
Acceleration R R - - - - N - -] - -]
Deceleration - - - - - - - - - - - \ - -] - |- -
Jerk R - - - - \ - -] - |-]-
Done N - - -1-1-1-1-7]- - - - - - - - - -] -
Busy N[ -]-] - -1 - - - - - - - -1 - 1-1-
Command Aboned N - - - -] - -] - - - - - - - -] - |- -
Error N - - - -] - ]-1-] - - - - - - - -0 - 1-]-
ErrorID SMC_ERROR

® Functional Description
The ‘Circle_Mode’ parameter is used to set the mode of circular interpolation as follows:
1) Circle Mode=0, indicates three-point circular arc mode, as shown in the figure.

A

B

C

When using the three-point arc mode, you need to determine three non-overlapping points on the arc trajectory,
such as A, B and C points in the figure. In the instruction, A represents the current position of arc interpolation axes
0 and 1, which does not need to be set; B represents the point through which the arc passes, which needs to be set
as parameter AuxPos; C represents the end position of the arc, which needs to be set as parameter Endpos.

2) Circle_ Mode=1, denotes the arc of the circle with centre and end mode as shown in the figure.

B

Cloclowize direction

Countercloclkwise

When using the Circle Centre Endpoint Arc mode, you need to set the parameters of Circle Centre O, Endpoint C
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and Movement Direction. In the instruction O represents the coordinates of the centre of the circle, which needs to
be set to the parameter AuxPos; C represents the coordinates of the end point of the arc, which needs to be set to
the parameter Endpos; and the direction of motion needs to be set to the parameter Arclpo_dir.

3) Circle_Mode=2, indicates the end point radius mode, as shown in the figure.

B

Cloclwize direction

[
Counterclockwize

When using the endpoint radius mode, you need to set parameters such as endpoint C, radius R and motion
direction. In the instruction, C represents the end position of the arc and needs to be set to the parameter Endpos;
the radius R needs to be set to the parameter CircleRadiual; and the movement direction needs to be set to the
parameter Arclpo_dir.

4) Circle Mode=3, indicating the target angle mode, as shown in the figure.

B

Cloclwizse direction

O
Counterclockwize

When using the target angle mode, you need to set the parameters of circle centre O, angle 6 and motion direction.
In the instruction O represents the position of the circle centre, which needs to be set as parameter Auxpos; the
target angle 0 needs to be set as parameter StopAngle; and the motion direction needs to be set as parameter
Arclpo_dir.
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®© Program demo

LD: The two-axis planar arc performs a three-point drawing of a semicircle with a start point of 0,0, a three-
point arc passing through points 1000,1000, and a target point of 2000,0.

1000
1000

2000
0

L5_2RxjiaCircle 0

L5_2hxiaCircle

= ¢ fMidPos ARRAY [0..1] OF LREAL
& fMidPos[0] LREAL
& fMidPos[1] LREAL
= ¢ fEndPos ARRAY [0..1] OF LREAL
& fEndPos[0] LREAL
& fEndPos[1] LREAL
Axiz —Haxis=0
Axi=z 1 —Haxisl
xEx_ 2AL m Exec
=|Halt
FALSE | feire)a]
1000 —IpaCycle
0 —PosMode
[:::::]-—ﬁrclpo_dir
—Circle Mnde
[ o ]|-|stopkngle
[ o ]rcircleRadiual
fMidPos —|AuxPos
fEndPos —|EndPos
|I| —|RunCycle
SMC_INT_VELMODE.(QUADRATIC —VelocityMode
100 —Velocity
1000 —]Acceleration
1000 —{Deceleration
10000 —(Jerk

Note

Vel

Done

Buay
CommandAborted
CommandHalt
Error

ErrorID

The IpoCycle parameter needs to be aligned with the task cycle time where the motion instruction is located,

otherwise an Error may be reported when the instruction is executed.

The parameters IpoCycle, Jerk, Velocity, Acceleration and Deceleration cannot be set to 0.
The master and slave axes can not be called by other motion instructions during the instruction running time.
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4.4.10 LS _3AxisCircle

3-axis spatial arc interpolation command, only supports 3-point arc mode.

® Command Format

Instruction Name FB/FC LD ST File
LS 2AxisCircle(
Axis0:=,
Axisl:=,
Axis2:=,
L5 3AxisCircle E)): :;:
—EN ENC— T
Hnyisn e, W Halt:=,
Hawisl Done — StOpIZ ’
Haxisz Busy Ipocyde:: 5
—Exec CommandAborted — PosMode:=,
Three axis —|Halt CommandHalt — Circle_Mode:: ,
. —1Stop Error — AUXPOSI: s
LS 3AxisCirc | Sreular ~|ipecycle EzzorID~ | Endpos:=, .
- interpolatio FC —PasMade . n LS IpoLib
le eirete Mode VelocityMode:=,
F‘ fruct B Veloci‘ty:.= ,
Instruction B Acceleration:=,
—{velocityMode Deceleration:=,
—Velocity Jerk:=,
—{Acceleration Vel=>,
—Deceleration Done=> s
—Jerk Busy=>,
CommandAborted=> ,
CommandHalt=>,
Error=>,
ErrorID=>);
® Related Variables
1/O variable
. initializ . L.
I/0 variable | Name Data type Range tti:)ln a Descriptive
AxisO AxisO | AXIS REF VIRTUAL SM3 - - The 0-axis involved in interpolation
Axisl Axisl | AXIS REF_ VIRTUAL SM3 - - The 1-axis involved in interpolation
Axis2 Axis2 | AXIS REF VIRTUAL SM3 - - The 2-axis involved in interpolation
Input variable
. initializ . L.
Input variable Name Data type Range tti(?n a Descriptive
Exec Start BOOL TRUE-FALSE | FALSE |Rising edge trigger
TRUE: the interpolation motion is
suspended; when the state is switched to
Halt Pause BOOL TRUE-FALSE | FALSE [False again, the interpolation module
continues the previous unfinished
interpolation tasks
Stop Stop BOOL TRUE-FALSE | FALSE TRUE: The interpolation module is
stopped.
IpoCycle Inte(r:[; (():llztlon DWORD ALL 2000 [Interpolation period, unit: us.
Positional mode:
PosMode Position Mode INT [0,1] 0 0 Absolute mode;
1 Relative mode.
Circle Mode interpolation INT 0 0 Arc Mode: 0: 3-point arc mode, only this
- mode imode is supported.
o IAuxiliary point in Pulse. arc mode 0 is
AuxPos Al:;ﬂ;ifly A%I;AgEI[A?L 1] ALL 0 the passing point of the three-point arc.
P Arc mode 1 and 3 are the position of the
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centre of the circle.
... |ARRAY]JO0...1] Target position of the axis.
Endpos Target position OF REAL ALL 0 Unit: pulse
Velocity mode:
. . SMC _INT VE Trapezoidal: 0 (TRAPEZOID);
VelocityMode | Velocity mode LMODE 0-3 SIGMOID S-shaped: 1 (SIGMOID):
Quadratic: 3 (QUADRATIC).
. . Is always . .
Velocity Target velocity LREAL positive 0 Interpolate synthetic velocity.
Acceleration Target. LREAL s alyyays 0 Interpolate synthetic acceleration.
acceleration positive.
Deceleration Target- LREAL Is al.vx_lays 0 Interpolate the synthetic deceleration.
Deceleration positive.
|Acceleration, when the speed mode is 3,
Jaek Target jaek LREAL ALL 90000000|you need to set this parameter, the value
can not be 0.
Output variable
Output variable Name Data type Range initialization Descriptive
Vel Closing speed] LREAL 0.positive 0 IKinematic synthetic velocity
number
Done Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Command Aborted | <O™™30d | poor | TRUE-FALSE FALSE  [[RUE: Terminated by other
Interrupt commands
\When Halt is True, this
. TRUE, variable is True and the
CommandHalt  |motion pause| BOOL FALSE FALSE interpolation module is in a
suspended state.
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE within the function block
SMC_ERRO [Error indication, see
ErrorID Error Code R - 0 SMC Error.
Bo .
. . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
o |C = et
w |w c c|c _ = = | —
O~<§§§EEEE§ZEEMEH>SUW
CIZEI2|81Z1212|Z2/3|5 (3|3 | & |2 |82 9|7 %
= mol g |g- =4 o= ] )
Axis AXIS REF SM3
Exec N -] - -] -1-]-] - - - - - - - -l - -]-
Halt Nl - - -l - - -1 -1 - - - - -]
Stop N[ - -1 -1-1-]- - - - - - -l - 1-1]-
Endpos RN - - - - N -1 -1-1-
Velocity R - - - - N - [ --]-
Acceleration - - - - - - - - - - - - \ - -] - |- -
Deceleration - - - - - - - - - - - - \ - -] - |-]-
Jerk R - - - - N - -1 -1-1-
Done N[ -1-1 - 1-1-]- - - - - - - -l - 1-1]-
Busy N[ - -] -] - -] - - - - - - - -l - 1-1]-
Command Aboned N[ - - -] - -] - - - - - - - -l - ]-1-
Error N -] - - - -] - - - - - - -l - 1-1-
ErrorID SMC ERROR
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© Functional Description

The ‘Circle_Mode’ parameter is used to set the arc mode of the three-axis arc, the default mode is three-point arc,
the corresponding parameter value is 0, and only this arc mode is supported, the arc trajectory is as shown in the
figure, point A is the current position of axes 0, 1, and 2; point B is the point where the arc passes through, and
point C is the end point of the arc.

x10*

2.5 i

1.8 ‘

Axis 3 |
1

0.5

x 10 Axis2 1 S - Ty
b 0 Axis 1
® Program demo

LD: The two-axis planar arc performs a three-point drawing of a semicircle with a start point of 0,0, a three-
point arc passing through points 1000,1000, and a target point of 2000,0.

= el =]
= & f3dMidPos ARRAY [0..2] OF LREAL
@ f3dMidPos[a] LREAL 1000
@ fidMidPos[1] LREAL 1000
@ f3dMidPos[2] LREAL 100
= & f3dEndPos ARRAY [0..2] OF LREAL
@ f3dEndPos[0] LREAL 2000
@ f3dEndPos[1] LREAL 0
& f3deEndPos[2] LREAL 0

L5_3AxisCircle_0

L5 3AwisCircle

hxis —Sawis0 vel-[  ® ]
Awis_1—mwisl Done =
Bxis 2 —nxisz Busy M=
xEx_3AL m Exec Commandiborted =
= Halt CommandHalt =
—Stop Error =
1000 —{IpoCycle ErrorID — [SMC_NO ERR

0 — PosMode

[o |-circle Mode
f3dMidPos —RAuxPos
f3dEndPos —EndFos

SMC_TNT_VELMODE.QUADRATIC —VelocityMode
100 —{Velocity

1000 —{RAcceleration

1000 —Deceleration

10000 —(Jerk

Note
The IpoCycle parameter needs to be aligned with the task cycle time where the motion instruction is located,
otherwise an Error may be reported when the instruction is executed.

The parameters IpoCycle, Jerk, Velocity, Acceleration and Deceleration cannot be set to 0.

The master and slave axes can not be called by other motion instructions during the instruction running time.
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4.4.11 LS 2AxisEllipses

Two axis elliptic interpolation command.

® Command Format

Instruction

Name

FB/FC

LD

ST File

LS 2AxisEllip
ses

Two axis
elliptic
interpolatio
n
instruction

[l

FC

LS 2Axi=Ellipses

EN

Axis0

Axisl

Exec

Halt

Stop
IpoCycle
PosMode
ArcIpo dir
CenPas
EndFPos

K

Recorp
RunCycle
VelocityMode
Velocity
Acceleration
Deceleration
Jerk

CommandAborted
CommandHalt

ENO
Vel
Done
Busy

Error
ErrorID

LS 2AxisEllipses(
Axis0:=,
Axisl:=,

Exec:=,

Halt:=,

Stop:=,
IpoCycle:=,
PosMode:=,
Arclpo_dir:=,
CenPos:=,
EndPos:=,

K:=,

Rcorp:=,
RunCycle:=,
VelocityMode:=,
Velocity:=,
Acceleration:=,
Deceleration:=,
Jerk:=,

Vel=>,

Done=>,
Busy=>,
CommandAborted=> ,
CommandHalt=>,
Error=>,
ErrorID=>);

LS IpoLib

© Related Variables

1/0O variable

I/0O variable

Name

Data type

Range

initializa
tion

Descriptive

Axis0

Axis0

AXIS REF_VIRTUAL SM3

The 0-axis involved in interpolation

Axisl

Axisl

AXIS REF_VIRTUAL SM3

The 1-axis involved in interpolation

Input variable

Input variable

Name

Data type

Range

initializa
tion

Descriptive

Exec

Start

BOOL

TRUE-FALSE

FALSE

Rising edge trigger

Halt

Pause

BOOL

TRUE-FALSE

FALSE

TRUE: the interpolation motion is
suspended; when the state is switched to
False again, the interpolation module
continues the previous unfinished
interpolation tasks

Stop

Stop

BOOL

TRUE-FALSE

FALSE

TRUE: The interpolation module is
stopped.

IpoCycle

Interpolation
cycle

DWORD

ALL

2000

Interpolation period, unit: us.

PosMode

Position Mode

INT

[0,1]

Positional mode:
0 Absolute mode;
1 Relative mode.

Arclpo_dir

Interpolation
direction

INT

0,

1

Direction of ellipse interpolation:
0:counterclockwise direction;
1:clockwise direction.

CenPos

Centre position

ARRAY 0.

1]

ALL

The position of the centre of the ellipse,
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OF REAL in absolute coordinates.
Unit: Pulse.
.. ARRAY [0..1] End position, absolute coordinates.
Endpos End position OF REAL ALL 0 Unit: Pulse.
The angle of the spindle, the angle of the
spindle relative to the X-axis; the angle
K Spindle angle REAI 0-360 0 between the long axis and the X-axis,
used to determine the direction of the
spindle.
Short axis long The ratio of the short axis to the long
Reorp axis ratio REAL 0, 1 0 axis, taking values in the range [0,1].
Number of Is alwavs The number of cycles of elliptical motion
RunCycle UINT way 0 (i.e., the number of revolutions of the
cycles positive. .
ellipse).
Velocity mode:
. . SMC _INT VE Trapezoidal: 0 (TRAPEZOID);
VelocityMode | Velocity mode LMODE 0-3 SIGMOID S-shaped: 1 (SIGMOID):
Quadratic: 3 (QUADRATIC).
. . Is always . .
Velocity Target velocity LREAL positive 0 Interpolate synthetic velocity.
Acceleration Target. LREAL Is aly\(ays 0 Interpolate synthetic acceleration.
acceleration positive.
Deceleration Target. LREAL Is alyxfays 0 Interpolate the synthetic deceleration.
Deceleration positive.
|Acceleration, when the speed mode is 3,
Jaek Target jaek LREAL ALL 90000000{you need to set this parameter, the value
can not be 0.
Qutput variable
Output variable Name Data type Range initialization Descriptive
. 0,positive . . . .
Vel Closing speed] LREAL number 0 IKinematic synthetic velocity
Done Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Command Aborted | SOM™30d | poor | TRUE-FALSE FALSE | NUE: Terminated by other
Interrupt commands
\When Halt is True, this
) TRUE, ivariable is True and the
CommandHalt  |motion pause| BOOL FALSE FALSE interpolation module is in a
suspended state.
Error Error BOOL | TRUE-FALSE FALSE  [RUE: An error occurred
within the function block
SMC_ERRO [Error indication, see
ErrorID Error Code R - 0 SMC Error.
Bo .
. . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
o |C = et
@ |w c clg _ = 4 |o 3
O~<§§§EEEEEZEEmEH>5’UW
CIZEI 2181212 12|Z2|13|5 |33 & |2 |82 9|7 %
= mol g |g- =4 o= ] )
Axis AXIS REF SM3
Exec N[ - -]-] - -1 - - - - - - - -1 - 1-]-
Halt V-1 - -0 - -1-1 -1 -
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Stop N - - - - - - - - -] -

Endpos B I e e L e e ™ o U

Velocity -l -r-r -1

Deceleration T R R i _

J
J
Acceleration N e N T e e
\/
J

Jerk

Done

Busy

Command Aboned

e P P P
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Error

ErrorID SMC_ERROR

® Functional Description
The two axes specified by the command do elliptical interpolation motion, the trajectory of elliptical interpolation,
as shown in Fig.

O

Ad o
\jﬂ unte:rcltwri‘é
7

When using elliptical interpolation motion, you need to set parameters such as circle centre O, end point C and
motion direction. In the instruction, A represents the current position of arc interpolation axes 0 and 1, which does
not need to be set; O represents the position of the centre of the circle, which needs to be set to the parameter
CenPos; C represents the end position of the arc, which needs to be set to the parameter Endpos; the direction of
movement needs to be set to the parameter Arclpo_dir; and the number of laps of the elliptical trajectory execution
needs to be set to the parameter RunCycle.

C
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®© Program demo

LD: XY axis elliptic interpolation movement, current position (0, 0) clockwise movement to (10000, 0), X axis
is the long axis, length 10000, Y is the short axis, length 8000, the centre point (5000, 0), the unit is Pulse, the
running speed 10000Pulse/s, acceleration and deceleration 20000Pulse/s2 .

=ER i =]
= ¢ CenPosition ARRAY [0..1] OF LREAL
& CenPosition[0] LREAL 5000
& CenPosition[1] LREAL 0
= @ EndPosition ARRAY [0..1] OF LREAL
& EndPosition[0] LREAL 10000
@ EndPosition[1] LREAL g

L5_Z2AhxisEllipses_0

LS _2nhxisEllipses

Axis —Haxiso vel-[___ o ]
Axis 1 —Haxisl Done =
xEx_22F R Exec Busy =
=Halt CommandAborted
= 5top CommandHalt =
1000 —IpoCycle Error =
0 —{PosMode ErrorID — |SMC NO ERR
1 —|ArcIpo dir
CenFozition —{CenPos
EndFosition —|EndPos
0 —K

0.8 —|Bcorp
0 —RunCycle
SMC_INT_VELMODE.SIGMOID —{VelocityMode
10000 —Velocity
20000 —Acceleration
20000 —Deceleration

SE+07 —|Jderk

Note

The IpoCycle parameter needs to be aligned with the task cycle time where the motion instruction is located,
otherwise an Error may be reported when the instruction is executed.

The parameters IpoCycle, Jerk, Velocity, Acceleration and Deceleration cannot be set to 0.

The master and slave axes can not be called by other motion instructions during the instruction running time.
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4.4.12 LS 2AxisCircle Helical

Spiral interpolation instructions.

® Command Format

Instruction

Name

FB/FC

LD

ST File

LS 2AxisCirc
le Helical

Helical
interpolatio
n
instruction

I Iz |

FC

LS 2Axi=Ellipses
EN

Axis0
Axisl

Exec

Halt

Stop
IpoCycle
PosMode
ArcIpo dir
CenPas
EndPos

K

Reorp
RunCycle
VelocityMode
Velocity

ENO
Vel
Daone
Buay
CommandAborted
CommandHalt
Error
ErrorID

Acceleration
Deceleration
Jerk

LS 2AxisCircle Helical(
Axis0:=,
Axisl:=,
Axis2:=,

Exec:=,

Halt:=,

Stop:=,
IpoCycle:=,
PosMode:=,
Arclpo_dir:=,
Circle Mode:=,
StopAngle:=,
CircleRadiual:=,
AuxPos:=,
EndPos:=,
HelicalPos:=,
RunCycle:=,
VelocityMode:=,
Velocity:=,
Acceleration:= ,
Deceleration:=,
Jerk:=,

Vel=>,

Done=>,
Busy=>,
CommandAborted=> ,
CommandHalt=>,
Error=>,
ErrorID=>);

LS IpoLib

© Related Variables
1/0O variable

I/0 variable | Name Data type Range 1n1tti1(z:rlllza Descriptive

Axis0 AxisO | AXIS REF VIRTUAL SM3 - - The 0-axis involved in interpolation

Axisl Axisl | AXIS REF_ VIRTUAL SM3 - - The 1-axis involved in interpolation

Input variable

initializa

Input variable

Name

Data type

Range tion

Descriptive

Exec

Start

BOOL

TRUE-FALSE | FALSE

Rising edge trigger

Halt

Pause

BOOL

TRUE-FALSE | FALSE

TRUE: the interpolation motion is
suspended; when the state is switched to
False again, the interpolation module
continues the previous unfinished
interpolation tasks

Stop

Stop

BOOL

TRUE-FALSE | FALSE

TRUE: The interpolation module is
stopped.

IpoCycle

Interpolation
cycle

DWORD

ALL 2000

Interpolation period, unit: us.

PosMode

Position Mode

INT

Positional mode:
0 Absolute mode;
1 Relative mode.

Arclpo_dir

Interpolation

INT

Direction of ellipse interpolation:
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direction 0:counterclockwise direction;
1:clockwise direction.
IArc mode: 0: three-point arc mode; 1:
Circle Mode Interpolation INT 0-3 1 circle centre position and end point to
- Mode determine the arc; 2: end point radius
mode; 3: target angle mode.
The target angle of the stop, relative to
StopAnele Stop Anele REAL 0-360 0 the start point, in degrees, with a value in
pANg p Alg the range [0, 360.0]. Arc mode 3 requires
this value to be set.
The radius of the arc, which needs to be
CircleRadival | Arc radius REAL Is al.vx_lays 0 set for arc _rno.de 2. A negative radius for
positive. this value indicates a large arc and a
positive radius indicates a small arc.
Auxiliary | ARRAY [0..1] o .
AuxPos position OF REAL ALL 0 |Auxiliary point in Pulse.
.\ ARRAY [0..1] End position, absolute coordinates.
Endpos End position OF REAL ALL 0 Unit: Pulse.
HelicalPos Screvy > haft LREAI ALL 0 Spiral axis position.Unit: Pulse.
position
Number of Is alwavs The number of cycles of elliptical motion
RunCycle UINT way 0 (i.e., the number of revolutions of the
cycles positive. .
ellipse).
Velocity mode:
. . SMC_INT VE Trapezoidal: 0 (TRAPEZOID);
VelocityMode | Velocity mode LMODE 0-3 SIGMOID S-shaped: 1 (SIGMOID):
Quadratic: 3 (QUADRATIC).
. . Is always . .
Velocity Target velocity LREAL o 0 Interpolate synthetic velocity.
positive.
Acceleration Target. LREAL Is aly\(ays 0 Interpolate synthetic acceleration.
acceleration positive.
Deceleration Target. LREAL Is al.vx-lays 0 Interpolate the synthetic deceleration.
Deceleration positive.
|Acceleration, when the speed mode is 3,
Jaek Target jack LREAL ALL 90000000|you need to set this parameter, the value
can not be 0.
Qutput variable
Output variable Name Data type Range initialization Descriptive
Vel Closing speed] LREAL 0.positive 0 IKinematic synthetic velocity
number
Done Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Command Aborted | S°™™a0d | BooL | TRUE-FALSE FALSE || RUE: Terminated by other
Interrupt commands
\When Halt is True, this
. TRUE, \variable is True and the
CommandHalt  |[motion pause| BOOL FALSE FALSE interpolation module is in a
suspended state.
Etror Error BOOL | TRUE-FALSE FALSE  [RUE: An error occurred
within the function block
SMC_ERRO [Error indication, see
ErrorID Error Code R - 0 SMC Error.
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Bo

Moment, Duration
ole | Bit string Integer Real ’ ’

number Date, String

)
—

1004
HLAG
IOM
aoma
AIOMT
LINISN
ININ
INIAN
DONIILS

INITN
INIS
INI
w»| INI
INIT
vad
TVAIT
ANIL
aLva
aol

Axis AXIS REF

Exec

N
Halt N - - == - 1-1-1-1-1-1-1-1-1=-1-]-1-]-
Stop \ -

Endpos 1 e S T L I i (o I I I U e

Velocity e (e B e I I e

Deceleration I I I T I T A A _ _ _ _

J
J
Acceleration N e
J
J

Jerk

Done

Busy

Command Aboned

e P P P
1
1
1
1
1
1
1
1
1
1
1
1
1

Error

ErrorID SMC ERROR

® Functional Description
The specified three axes do spatial helical interpolation motion. The trajectory of the helical interpolation, as shown
in Fig.

In the helical interpolation motion, axis 0 and axis 1 are used to realise circular motion, the ‘Circle Mode’
parameter is used to set the mode of circular interpolation of axis 0 and axis 1, and the definition is the same as that
of the two-axis circular interpolation instruction.
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®© Program demo

LD: The XYZ axis does three-axis circular arc helix interpolation motion. Among them, XY axis does circular
arc interpolation, using mode 2 end point radius mode, radius 5000, end point (10000, 0), Z axis does following
motion, distance is 10000, unit is Pulse, the number of circular arc cycle is 3 times, set the running speed of
10000Pulse/s, and the speed of acceleration and deceleration 20000Pulse/s2.

=EEL Sl (=}
@ CircleR LREAL 5000
= & EndPosition ARRAY [0..1] OF LREAL
& EndPaosition[0] LREAL 10000
& EndPosition[1] LREAL 0
@ HelicalPosition LREAL 20000

L5_ZhxisCircle Helical 0

L5 2hxisCircle Helical

axis —Faxis0 vel-[ o |
Axis_1 —HAxisl Done = EEREE
Bxis_2 —Hnxis2 Busy M~
xEx_ZAC m Exec Commandiborted =
=Halt CommandHalt M=
= Stop Error =
1000 —{IpaCycle ErrorID — |SMC_HO _ERR

0 —PosMade
1 —hrclpo_dir
2 —Circle Mode
[ o ]-|Stophngle
CircleR CircleRadiual
—AuxPos
EndPositicn — EndPos
HelicalPositicon HelicalPos
3 —RunCycle
SMC_INT_VELMODE.SIGMOID —VelocityMode
10000 —Velocity
20000 —Acceleration
20000 — Deceleraticn

SE+07 —Jerk

Note

The IpoCycle parameter needs to be aligned with the task cycle time where the motion instruction is located,
otherwise an Error may be reported when the instruction is executed.

The parameters IpoCycle, Jerk, Velocity, Acceleration and Deceleration cannot be set to 0.

The master and slave axes can not be called by other motion instructions during the instruction running time.
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4.4.13 LS _3AxisMoveSequence

Three-axis continuous interpolation command with continuous speed.

©® Command Format
Instruction Name FB/FC LD ST File
LS 3AxisMoveSequence(
Axis0:=,
Axisl:=,
Axis2:=,
Exec:=,
L5_3AxisMoveSequence Halt:: .
—E ENO\— Stop:=
Juxten ool | IpoCycle:=,
) Haxis2 Buay [ MoveSequencePoint:=,
Three axis —|Exec CommandAborted — PointsNum:= ,
. —Halt CommandHalt — . _
LS 3AxisMoy | continuous Jsven Sl | VelocityMode:. LS TpoLi
Sequence lnterpolatlo FC —|IpoCycle ErrorID | Jerk:= , b
€ q n mOtion —MO'\.reSequencePoint LineCurrent [~ LimitMaXAcc:= s
instruction :fr:izzi:$9 e LimitMaxAccJerk:=,
—|Jerk RoundDiameter:=,
—LimitMaxAcc V€1:> ,
- Limith.ixAcherk Done=> ,
—|RoundDiameter
Busy=>,
CommandAborted=> ,
CommandHalt=>,
Error=>,
ErrorID=>,
LineCurrent=>);
® Related Variables
1/O variable
. initializa . .
I/0 variable | Name Data type Range tion Descriptive
AxisO AxisO | AXIS REF VIRTUAL SM3 - - The 0-axis involved in interpolation
Axisl Axisl | AXIS REF VIRTUAL SM3 - - The 1-axis involved in interpolation
Axis2 Axis2 | AXIS REF_ VIRTUAL SM3 - - The 2-axis involved in interpolation
Input variable
. initializa . .
Input variable Name Data type Range tion Descriptive
Exec Start BOOL TRUE-FALSE | FALSE |Rising edge trigger
TRUE: the interpolation motion is
suspended; when the state is switched to
Halt Pause BOOL TRUE-FALSE | FALSE |[False again, the interpolation module
continues the previous unfinished
interpolation tasks
Stop Stop BOOL TRUE-FALSE | FALSE TRUE: The interpolation module is
stopped.
IpoCycle Inte(rzg 2112t10n DWORD ALL 2000 [Interpolation period, unit: us.
ARRAY
MoveSequenceP| Interpolation |[0..MoveSeque .
oint Data Sheet |nce MAX] OF ) ) [nput data points.
MoveSequence
PointsNum |check numbers UINT positive number 0 Number of data points entered.
Velocity mode:
. . SMC INT VE Trapezoidal: 0 (TRAPEZOID);
VelocityMode | Velocity mode LMODE 0-3 SIGMOID S-shaped: 1 (SIGMOID):
Quadratic: 3 (QUADRATIC).
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Jerk Acceleration REAL positive number 90000000 Acceleration, you need to set thls.
arameter when the speed mode is 3.
LimitMaxAcc Max1rnum REAL positive number | 9000000 Max1.n.1um acceleration limit for corner
acceleration transition arc.
LimitMaxAcclJe Max1mum REAL positive number [90000000 Max1.n.1um acceleration limit for corner
rk deceleration transition arc.
RoundDiameter| Corner radius REAL positive number 100  |Corner transition radius, unit: Pulse.
QOutput variable
Output variable Name Data type Range initialization Descriptive
Vel Closing speed] LREAL 0.positive 0 IKinematic synthetic velocity
number
Done Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Command Aborted | <O™™30d | poor | TRUE-FALSE FALSE ~ [[RUE: Terminated by other
Interrupt commands
'\When Halt is True, this
) TRUE, ivariable is True and the
CommandHalt  |[motion pause| BOOL FALSE FALSE interpolation module is in a
suspended state.
Error Error BOOL | TRUE-FALSE FALSE  [RUE: An error occurred
within the function block
SMC ERRO IError indication, see
ErrorID Error Code R - 0 SMC Error.
LineCuren Line Number UINT Follows the data 0 The llqe number of the current
type execution.
Bo .
. . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
o | = 2}
® |w c c|c . = |- —
O<§§§9EEE§ZQEQQH>SUW
S IFIE| 8 Z|Z 1212|353 |5 |33 &2 |2 8|83 |72
= | g 8|3 515 = m a
Axis AXIS REF SM3
Exec N - - - -] - - - - - - -l - 1-1]-
Halt N - - - - - - -]
Stop N1 - 1-1-]- - - - - - -l - 1-1]-
Endpos RN - - - - N - [ --]-
Velocity R - - - - N - -] - -] -
Acceleration - - - - - - - - - - - \ - -] - |- -
Deceleration R R - - - - N - -] - 1-]-
Jerk - - - - - - -] - - - - N - -] - 1-1-
Done N -] - - - -] - - - - - - - -l - -]-
Busy N[ - - -] - -] - - - - - - - -l - ]-1-
Command Aboned N[ - - -] - -] - - - - - - - -l - ]-1-
Error N --] - T-1-1-1-1-71- - - - - - - - - |-]-
ErrorID SMC ERROR

© Functional Description
Specify 3 axes for continuous interpolation motion, the position coordinates are absolute coordinates, and you can
input up to 200 interpolation motion points at a time.
In the continuous interpolation motion, each motion point position, is in the form of MoveSequence structure.
When the selected interpolation type is linear interpolation, if the trajectories of two adjacent interpolation motions
are tangent or corner, the planned combined velocity will be continuous, if the corner is too large, the velocity will
be discontinuous; when the selected interpolation type is circular interpolation, if the trajectories of two adjacent
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interpolation motions are tangent at the intersection point, the velocity will be continuous, if they are not tangent,
the velocity will be discontinuous.
After starting the continuous interpolation instruction, the instruction needs to carry out the operation of

compression cache first, and the more interpolation points, the longer the time of compression cache will be.

® Program demo

LD: Write a programme to achieve XYZ axis with continuous interpolation instruction to carry out three
segments of linear continuous interpolation, the speed of all 1000Pulse/s, plus or minus 2000Pulse/s2, the first
segment of the endpoint coordinates (1000, 1000, 0), the second segment of the endpoint coordinates (3000, 2000,
0), and the third segment of the endpoint coordinates (4000, 0, 0), as shown in the figure.

Y 4 Pulse
2000 ool !
1000 ... _ ! l
é : Pulse
10-00 3000 4000 X

Add the parameters related to the data points in the main programme. Once the program is complete, compile and
download it to the controller for execution and force the variable iState to 1 to initiate continuous interpolation.

[
1 &

[E3
o

CASE iState[ o | OF

1/ /BT B i ST

FOR i[ 0 |:=C

SequencePoints[i[_ 0 ]

Do [ :

SequencePoints[i[ 0 ]
SequencePoints[i[ 0 ]

DataType[ 8 -1

. LineNum| [1]

SequencePoints[i] 0 11 -

Vell [1]

SequencePoints[i[_ 0 |
END_FOR

SequencePoints[0].¥X EndPoal @0 |
SequencePoints[0].Y EndPoal @0 |
SequencePoints[1l].X EndPoal @0
SequencePoints[1].Y EndPoal @ |
SequencePoints[2].X_EndPos[____ 0 |
SequencePoints[2].Y EndPos[  © |

iState 0  |:=2;
2: /S EEIEEY

xEx ILCENES

IF L5_3AxisMoveSequence_0.DoncsEE THEN
xEx ZACEER:=FLLSE;

iState_ 0 |
END_IF
END_CASE
RCT () ; [RETUEN]

L5_3AxisMoveSequence_0

SMC_INT VELMOLE.SIGMOID [B

Axis —Haxis0

Axis 1 —Hawisl

Axis 2 —Hawisz
xEx_33C [N Exec
FRLE =Halt
FALSE [Egfside)al

1000 — IpoCycle
SequencePoints —MoveSequencePoint

L5_3AxisMoveSegquence

vel-[ o ]

Done = [y
Busy =
CommandAborted m=
CommandHalt =
Error =
ErrorID—

LineCurrent [~

3 —{PointsNum
| c I —|VelocityMode
—|Jerk
—LimitMaxhce
—LimitMaxhcederk
100 —|RoundDiameter
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Note

The IpoCycle parameter needs to be aligned with the task cycle time where the motion instruction is located,
otherwise an Error may be reported when the instruction is executed.

The parameters IpoCycle, Jerk, Velocity, Acceleration and Deceleration cannot be set to 0.

The master and slave axes can not be called by other motion instructions during the instruction running time.
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4.4.14 LS _4AxisMoveSequence

Four-axis continuous interpolation command with continuous speed.

® Command Format

Instruction Name FB/FC LD ST File
LS 4AxisMoveSequence(
Axis0:=,
Axisl:=,
Axis2:=,
Axis3:=,
L5 4AxisMoveSequence Exec:= N
N 2o | Halt=
2 axis0 Vel ’
Haxisl Done |- Stop:=,
Saxisa Busy [ IpoCycle:=,
Four axis Haxis3 Commandivorted = | MoveSequencePoint:=,
continuous = e[ | PointsNum:=,
LS 4AxisMov interpolatio FC 5t0p Fa——| | VelocityMode:=, LS Ipo
eSequence rp —IpaCycle LineCurrent — Jerk:= R Lib
n motion —MoveSequencePoint LimitMaxAcc:= ,
Instruction :f,:iﬂ’;ii':ﬁode LimitMaxAcclerk:=,
—|Jerk RoundDiameter:=,
—|LimitMaxicc Vel=> ,
—{Limi ccder
= Roun;iietzr * Done=> ’
Busy=>,
CommandAborted=>,
CommandHalt=>,
Error=>,
ErrorID=>,
LineCurrent=>);
® Related Variables
1/O variable
. initializ . L.
I/0 variable | Name Data type Range tti:)ln a Descriptive
AxisO AxisO | AXIS REF VIRTUAL SM3 - - The 0-axis involved in interpolation
Axisl Axisl | AXIS REF_ VIRTUAL SM3 - - The 1-axis involved in interpolation
Axis2 Axis2 | AXIS REF VIRTUAL SM3 - - The 2-axis involved in interpolation
Axis3 Axis3 | AXIS REF VIRTUAL SM3 - - Follow axis, speed discontinuity
Input variable
Input variable Name Data type Range mlttilsllllza Descriptive
Exec Start BOOL TRUE-FALSE | FALSE [Rising edge trigger
TRUE: the interpolation motion is
suspended; when the state is switched to
Halt Pause BOOL TRUE-FALSE | FALSE [False again, the interpolation module
continues the previous unfinished
interpolation tasks
Stop Stop BOOL TRUE-FALSE | FALSE TRUE: The interpolation module is
stopped.
IpoCycle Integjl leztlon DWORD ALL 2000 [Interpolation period, unit: us.
ARRAY
MoveSequenceP| Interpolation |[0..MoveSeque .
oint Data Sheet |nce MAX] OF ) ) [nput data points.
MoveSequence
PointsNum  |check numbers UINT positive number 0 Number of data points entered.
. . SMC INT VE 'Velocity mode:
VelocityMode | Velocity mode LMODE 0-3 SIGMOID Trapezoidal: 0 (TRAPEZOID):
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S-shaped: 1 (SIGMOID);
Quadratic: 3 (QUADRATIC).
Jerk Acceleration REAL positive number |90000000 Acceleration, you need to set th1§
arameter when the speed mode is 3.
LimitMaxAce | aximum REAL | positive number | 9000000 [*aXimum acceleration limit for corner
acceleration transition arc.
LimitMaxAcclJe Max1mu.m REAL positive number |90000000 Max1.n.1um acceleration limit for corner
rk deceleration transition arc.
RoundDiameter| Corner radius REAL positive number 100 |Corner transition radius, unit: Pulse.
Qutput variable
Output variable Name Data type Range initialization Descriptive
Vel Closing speed] LREAL 0,positive 0 IKinematic synthetic velocity
number
Done Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Command Aborted | COMM30d | ool | TRUE-FALSE FALSE ~ [[RUE: Terminated by other
Interrupt commands
\When Halt is True, this
. TRUE, \variable is True and the
CommandHalt  |[motion pause| BOOL FALSE FALSE interpolation module is in a
suspended state.
TRUE: An error occurred
Error Error BOOL TRUE-FALSE FALSE \within the function block
SMC_ERRO [Error indication, see
ErrorID Error Code R - 0 SMC Error.
LineCuren Line Number UINT Follows the data 0 The llqe number of the current
type execution.
Bo .
. . Real Moment, Duration,
ole Bit string Integer )
an number Date, String
o |C = v
w |w c clc — = = | —
212152 |Zg|S|SE|g|z 2|58 |z2|2 B3|z
CIZIE|E181Z2|3|2|2|3|= 3|32 |=|8|3 3|72
= ) |- — — |- = ] Q
Axis AXIS REF SM3
Exec N -1 - 1-1-1-1-1-]- - - - - - - -l - ]-]-
Halt N - - - -] - - - -l -]
Stop N -] - - |- - - - - - - - -l - ]-1-
Endpos e TR I,
Velocity R - - - - N - -] -1-1-
Acceleration R R R R e R - - - - N - -] - 1-1]-
Deceleration - - - - - - - - - - - - \ - -] - |- -
Jerk R - - - - N - - - -]
Done N - - - -] - - - - - - -l - 1-1]-
Busy N -l - =11 -1-1-]- - - - - - - -l - 1-1]-
Command Aboned N -] - 1-1-1-1-1-1- - - - - - - 1= - 1-]-
Error N -] - - - -] - - - - - - - -0 - -]-
ErrorID SMC_ERROR

® Functional Description
Specify Axis0-Axis2 for continuous interpolation motion and Axis3 for following motion, the position coordinates
are absolute coordinates, and up to 200 interpolation motion points can be input at one time.

The settings of other parameters are the same as the LS 3 AxisMoveSequence instruction.
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© Program demo

LD: Write a programme to achieve XYZ axis with continuous interpolation instruction to carry out three
segments of linear continuous interpolation, the speed of all 1000Pulse/s, plus or minus 2000Pulse/s2, the first
segment of the endpoint coordinates (1000, 1000, 0), the second segment of the endpoint coordinates (3000, 2000,
0), and the third segment of the endpoint coordinates (4000, 0, 0), as shown in the figure.

Y A Pulse
2000 oo _._._. :
1000 | l
é : Pulse
1000 3000 4000 X

Add the parameters related to the data points in the main programme. Once the program is complete, compile
and download it to the controller for execution and force the variable iState to 1 to initiate continuous interpolation.

&

I
&

I
P

CASE iState[ 0 | OF
1 = s e Fuig

s i
L./ 80 e o TET

FOR i[ 4 ]:=0 3 DO
SequencePoints[i[ 4 ]

SequencePointa[i[ 4 ]

Ao [ |:=20000;
DataTypel 0 -1

SequencePoints[i[__4 || .Linelun 0 =i &

.U EndPos[___ 0 |:=0:

el [ ]-=10000 H

SequencePointa[i[ 4 ]
SequencePointa[i[ 4 ]
SequencePointa[i[ 4 ]
END_FOR

SequencePoints[0].%_EndPos[ iE+42  F |:=1000;
SequencePointa[0].Y EndPos[ 1EHE ¢ =1000;
SequencePoints[l].¥_EndPos[ 3E.2  F |: 007

4
¥
4
»

SequencePointa[l].Y EndPos[ ze/2  » |:
SequencePointa[2].X_EndPos[ 4643 ¢ :=4000;
SequencePoints[2].Y_EndPos[ 0 |:=0:
iState[ 0 |:=2:

2:// EIEEY

xEx 4LCENER:=

IF L5_4RxisMoveSequence 0.Done[ S THEN
xEx 4LCHIES: =t
iState[ 0 |:=0:

END IF

END_CASE
BCT () ;[RETUREN]

L5_4RxisMoveSequence O

m

SMC_INT_VELMODE.SIGMCID

axiz —Snxis0 Vel

Axis_1 —Snxisl Done

Axis 2 —SnAxis2 Buay

Axis_3 —SnAwis3 CommandAborted
xFx_4aC EET—{Exec CommandHalt
| ranseE ElE0RS Error
— Stop ErrorID

1000 — IpoCycle LineCurrent
SequencePoints —|MoveSegquencePoint
3 —PointsHum
—VelocityMode
—|derk
—LimitMaxAcc
—|LimitMaxAccderk

100 —RoundDiameter

L5 4AxisMoveSequence
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Note

The IpoCycle parameter needs to be aligned with the task cycle time where the motion instruction is located,
otherwise an Error may be reported when the instruction is executed.

The parameters IpoCycle, Jerk, Velocity, Acceleration and Deceleration cannot be set to 0.

The master and slave axes can not be called by other motion instructions during the instruction running time.
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4.4.15 LS_6AxisMoveSequence

Four-axis continuous interpolation command with continuous speed.

® Command Format

Instruction

Name

FB/FC

LD

ST File

LS 6AxisMov
eSequence

Six axis
continuous
interpolatio
n motion
instruction

EN

Axi=s0
Axisl
Axis2
Axis3
Axisd
Axis5

Exec
FC Halt
Stop
MoveS
Start
Point

Jerk

I I O O T A T A O |

L5 6AxisMoveSequence

CommandAborted
CommandHalt

SetBuf
LineCurrent

IpoCycle

equencePoint
Pos
sHum

VelocityMode

LimitMaxRAcc
LimitMaxAccderk
RoundDiameter

ENO
Vel
Done
Busy

Error
ErrorID

LS 6AxisMoveSequence(
Axis0:=,

Axisl:=,

Axis2:=,

Axis3:=,

Axisd:=,

Axis5:=,

SetBuf:=,

Exec:=,

Halt:=,

Stop:=,

IpoCycle:=,
MoveSequencePoint:=,
StartPos:=,
PointsNum:=,
VelocityMode:=,
Jerk:=,
LimitMaxAcc:=,
LimitMaxAccJerk:=,
RoundDiameter:=,
Vel=>,

Done=>,

Busy=>,
CommandAborted=>,
CommandHalt=>,
Error=>,

ErrorID=>,
LineCurrent=>);

LS Ipo
Lib

© Related Variables

1/0O variable

I/0O variable

Name

Data type

initializa
tion

Descriptive

Axis0

Axis0

AXIS_REF_VIRTUAL SM3

The 0-axis involved in interpolation

Axisl

Axisl

AXIS REF VIRTUAL SM3

The 1-axis involved in interpolation

Axis2

Axis2

AXIS REF VIRTUAL SM3

The 2-axis involved in interpolation

Axis3

Axis3

AXIS REF VIRTUAL SM3

Follow axis, speed discontinuity

Axis4

Axis4

AXIS REF VIRTUAL SM3

Follow axis, speed discontinuity

Axis5

Axis5

AXIS_REF_VIRTUAL SM3

Follow axis, speed discontinuity

Input variable

Input variable

Name

Data type

Range

initializa
tion

Descriptive

SetBuf

Trigger press-

in data

BOOL

TRUE,
FALSE

FALSE

The interpolated data is pressed into the
cache.

Exec

Start

BOOL

TRUE-FALSE

FALSE

Rising edge trigger

Halt

Pause

BOOL

TRUE-FALSE

FALSE

TRUE: the interpolation motion is
suspended; when the state is switched to
False again, the interpolation module
continues the previous unfinished
interpolation tasks

Stop

Stop

BOOL

TRUE-FALSE

FALSE

TRUE: The interpolation module is

stopped.
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IpoCycle Intezl;(;iztlon DWORD ALL 2000 |Interpolation period, unit: us.
ARRAY
MoveSequenceP| Interpolation |[0..MoveSeque .
oint Data Sheet |nce MAX] OF ) ) [nput data points.
MoveSequence
PointsNum  |check numbers UINT positive number 0 Number of data points entered.
Velocity mode:
. . SMC _INT VE Trapezoidal: 0 (TRAPEZOID);
VelocityMode | Velocity mode LMODE 0-3 SIGMOID S-shaped: 1 (SIGMOID):
Quadratic: 3 (QUADRATIC).
Jerk Acceleration REAL positive number |90000000 Acceleration, you need to set th1§
arameter when the speed mode is 3.
LimitMaxAcc | aximum REAL | positive number | 9000000 [*aXimum acceleration limit for corner
acceleration transition arc.
LimitMaxAccle Max1rnum REAL positive number |90000000 Max1.n.1um acceleration limit for corner
rk deceleration transition arc.
RoundDiameter| Corner radius REAL positive number 100  |Corner transition radius, unit: Pulse.
QOutput variable
Output variable Name Data type Range initialization Descriptive
Vel Closing speed] LREAL 0.positive 0 IKinematic synthetic velocity
number
Done Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
Busy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
Command Aborted | SO™™30d | BooL | TRUE-FALSE FALSE | RUE: Terminated by other
Interrupt commands
'\When Halt is True, this
) TRUE, ivariable is True and the
CommandHalt  |[motion pause| BOOL FALSE FALSE interpolation module is in a
suspended state.
Error Error BOOL | TRUE-FALSE FALSE  [|RUE: An error occurred
within the function block
SMC_ERRO [Error indication, see
ErrorID Error Code R - 0 SMC Error.
LineCuren Line Number UINT Follows the data 0 The llqe number of the current
type execution.
Bo .
. . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
o |C . v
w |w c c|c _ = - | g —
O~<§§§£59E5295m§~>8ow
CIZ|E|EI5|Z|21|121Z2|5 5|3 |52 |2|8 3|32
- S|l &4 = |- = = 8
Axis AXIS REF SM3
Exec N -] - -] -1-]-] - - - - - - - -l - -]-
Halt Nl - - -] - - - -]
Stop N -] - - - - - - - - - -l - ]-1-
Endpos T
Velocity R - - - - N - -]
Acceleration - - - - - - - - - - - - \ - -] - |- -
Deceleration - - - - - - - - - - - \ - -] - |-]-
Jerk R - - - - N - -1 -1-1-
Done -l - -l - -0 - - - - - - -l - 1-1-
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Busy

7
Command Aboned N - -T-1 - 1-T-1T-1T-1-71-1 -1 -1 -1-1T-1-7-
Error N

ErrorID SMC_ ERROR

® Functional Description

Six-axis continuous interpolation and three-axis following motion. A maximum of MoveSequence MAX points
can be entered at one time. Parameters IpoCycle, Jerk, LimitMaxAcc, LimitMaxAccJerk, and RoundDiameter
cannot be set to 0. The LT _6AxisMoveSequence instruction triggers the execution of the pressure buffer and the
instruction after setting Exec to TRUE.

© Program demo

LD: Write a program to achieve three segments of X/Y/Z/U/V/W axes for continuous linear interpolation with
continuous interpolation instruction, the speed of all of them is 1000Pulse/s, the acceleration and deceleration speed
is 2000Pulse/s2, the end point coordinates of the first segment are (1000, 1000, 0, 0, 0, 0), the end point coordinates
of the second segment are (3000, 2000, 0, 0, 0, 0), the third segment endpoint coordinates are (4000, 0, 0, 0, 0, 0),
as shown in Fig.

Y A Pulse
2000 b ... :
1000 | i
é : Pulse
1000 3000 4000 X

Add the parameters related to the data points in the main programme. Once the program is complete, compile and
download it to the controller for execution and force the variable Exec to 1 to initiate continuous interpolation.
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(54

CASE 1StatE|I| OF
1 '."—.-\_-_E-;-.."r FEA

FOR i T}

6 SequencePoints[i] 0 ] .Rcd] 0 |:=20000;

7 SequencePoints[i[ 0 [.DataTvpe] 0  |:=l;

] SequencePoints[i[ 0 |1 .LineNun] 0 =i 0 |;
5 SequencePoints[i] 0 ]1.Vell 0 [:=100007

1d SequencePoints[i[ 0 ||
11 SequencePoints[i[ 0 ||
1z SequencePoints[i[__ 0 ]

13 SequencePoints[i[ 0 |].

.Z_EndPos[ 0 |:=0:
U EndPos[ 0 |:=0
WV _EndPos[_© =
W EndPos[ @ |:=0;

14 END_FDR
15 SequencePoints[0].X EndPos[ 0 |:=1000;
1& SequencePoints[0].Y EndPos[ 0 |:=1000;
17 SequencePoints[1].X EndPos[ 0  |:=3000;
13 SequencePoints[1].¥ EndPos[ 0  |:=2000;
15 SequencePoints[2].%_EndPos[ 0 |:=4000;
20 SequencePoints[2].Y EndPos[ 0 |:=0;
21 iState 0 |:=2;:
2z 2:// FEEE

xEx_ fRCENER:=TEUE;

istate[ 0 [:=3:
B

IF L5 &RxisMoveSequence 0.Done[JNES THEN
27 xEx_GACHENER:=FLL5E;
28 iState[ 0 |=0;
25 END IF
30 END CASE
31| & ACT () ;[RETURNI]

a

I
L2k

[i%]
[l

L5_éRxisMoveSequence_0

L5_6AxisMoveSequence

Axis —SAxis0 vel-[ o ]
Axiz 1 —Haxisl Done =
Bxis 2 —HAxis2 Busy =

Commandiborted = JREifa
CommandHalt = RN
FALSE

Error =

Axis 3 —Hawis3
Axis 4 —Haxisa
Bxis 5 —Axiss
FRLSE [Eufsisanaivhi
xEx_eiC [EXTE—cEx=c
FALSE EaliEURA
FALSE |[ul=ifu)l
1000 —{IpoCycle
SequencePoints —MowveSeguencePoint

ErrorID [— | SHMC_NO_ERR

LineCurrent - [0 |

—|StartPas
3 —PointsNum
SMC_INT VELMODE.SIGMOID —VelocityMode
—|Jerk
—|LimitMaxice
—LimitMaxAccderk
—RoundDiameter

Note
The IpoCycle parameter needs to be aligned with the task cycle time where the motion instruction is located,
otherwise an Error may be reported when the instruction is executed.

The parameters IpoCycle, Jerk, Velocity, Acceleration and Deceleration cannot be set to 0.

The master and slave axes can not be called by other motion instructions during the instruction running time.
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5. Communications instruction

5.1 Free Communications TCP
5.1.1 Instruction List

) FB/F . c
Instruction Type Name C / Functionality
TCP_ Client FB Creating a TCP Client Communication Service
Free TCP_ Write FB TCP Communication data transmission
Communications | TCP Read FB TCP Communication data reception
TCP TCP Connection FB Create a TCP connection and connect to the server
TCP Server FB Creating a TCP server-side communication service
5.1.2 TCP_Client
Creating a TCP client communication service
©® Command Format
Instruction Name FB/FC LD ST File
TCP_Client(
xEnable:=,
. xDone=>,
Creating a TCP_Client xBusy=>
TCP Chept :xEnabIe - xDone: xError=> , CAA Net
i Communic gd\'ﬁmeOut xBusy e _
TCP Client . FB —{inAddr emor— | udiTimeOut:=, Base
- ation —uiPort eErmorf— . .
Servi wave— | ipAddr:=, Services
€rvice hConnectionp— . —
instruction utPort:=,
eError=>,
xActive=>,
hConnection=>)
© Related Variables
Input variable
Input variable Name Data type Range mlttil;l:za Descriptive
xEnable Funchlr:);ﬂIz lock BOOL TRUE-FALSE - TRUE: start function block running
udiTimeOut |  Timeout UDINT | 0-4294967295 | o  |[imeout for requesting connection
establishment. Unit: us
[P address of the server to which the
o Addr Server IP NBS.IP i i client is connected, refer to structure
P address ADDR [P ADDR in CAA Net Base Services
library.
uiPort Port number UINT 0-65535 i qut ngmber of the server to which the
client is connected
QOutput variable
Output variable Name Data type Range 1n1::i1(z:llllza Descriptive
xDone Completion | BOOL TRUE-FALSE - Client communication complete
Function
xBusy Block BOOL TRUE-FALSE - Function block running flag
Running
xError Error Flag BOOL TRUE-FALSE - [Error Status
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Please refer to the CAA Net Base
eError [Error II;IBS'ERRO -- - Services library enumeration ERROR
for specific errors.
xActive (Connection BOOL TRUE-FALSE - Client-server connection success flag
success flag
hConnection Connection | CAA.-HAND) - Client-server connection handle
handle LE
Bo .
. . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
w) — - 92]
® | W c C|C = =" =
BB 225585512 18|5| B 5|2 B|2 2
= =68 |gl15] = |55 7 S8 | & 2| B |=®|C Z
xEnable N - - - -] - - - - - - -1 - 1-]-
udiTimeOut - - - - N - - - - - - -1 - 1-]-
ipAddr NBS.IP_ASSR
uiPort - |- - -1 V-1 - | - - - - - -]
xDone N - - - -] - - - - - - -1 - 1-]-
xBusy Nl - == - -1 -] - - - - - - -l - 1-1]-
xError Nl - == - -] -] - - - - - -l - 1-1]-
eError NBS.ERRO
xActive N - f-r-f-r-r-r-f-1-7r-J-f-J7-7T-]-]-
hConnec tion CAA.HANDLE

® Functional Description
Create a TCP client communication service.

The data type of ‘ipAddr’ is structure [IP. ADDR, and the meanings of the structure members are shown in the

following table.

Structures Members Data Type

Description of the structure

sAddr STRING(80)

IP address of the server to which the client is connected

® Program demo

ST: Create a TCP client communication service. When the TCP_Client directive xEnable is TRUE, a valid
handle for TCP communication between the local server side and the remote client side will be created (hServer is

greater than 0) and xBusy is TRUE.

TCP Client 0

xEnable A :=Client_ Enable ﬂﬂﬂ .

xDone=> ,

xBusyRENA=> Client BusvRGEE,

xError=>» ,

udiTimeOut] 50000 |:= 50000,

iplhddr:=IPF ,
uiPort] 8080 |:=30%
eError=> ,
XActive=> ,
hConnectio
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LD: Create a TCP client communication service. When the TCP_Client directive xEnable is TRUE, a valid
handle for TCP communication between the local server side and the remote client side will be created (hServer is
greater than 0) and xBusy is TRUE.

TCE_Client_0

Client Enable NBS.TCP Client
'I]I[I' xEnable a xDone —m—
"""""" 50000 —udiTimeOut xBusy =
1P —ipRAddr ¥Error p=
8080 —(uiPort eError —
XActive = Qi
hConnection —hConn

Note

If there is an error in the function block, xError will be set to TRUE, eError will be assigned the relevant error
value (various values in the enumerated ERROR) , and hConnection will be invalid (equal to 0). See the following
error codes for details..

Error Code Definition Descripcion

0 NO ERROR No errors

6000 FIRST ERROR Reservations

6001 TIME _OUT Reserved

6002 INVALID ADDR The IP add.regs of Fhe server to which the client is

- connected is invalid

6003 INVALID HANDLE Connection handle is invalid

6004 INVALID DATAPOINTER Invalid data pointer

6005 INVALID_DATASIZE Invalid data size

6006 UDP_RECEIVE ERROR UDP receive error

6007 UDP_SEND ERROR UDP transmit error

6008 UDP_SEND NOT _COMPLETE UDP send incomplete

6009 UDP_OPEN_ERROR UDP open error

6010 UDP_CLOSE_ERROR UDP close error

6011 TCP_SEND ERROR TCP send error

6012 TCP_RECEIVE ERROR TCP send incomplete

6013 TCP_OPEN_ERROR TCP open error

6014 TCP_CONNECT ERROR TCP connection error

6015 TCP_CLOSE_ERROR TCP close error

6016 TCP_SERVER_ERROR TCP server error

6017 WRONG PARAMETER Parameter error

6018 ERROR_UNKNOWN Unknown error

6019 TCP_NO CONNECTION No TCP connection

6020 LOCTL ERROR Internal error (not supported by this machine)

6050 FIRST MF Reserved

6099 LAST ERROR Reserved
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5.1.3 TCP_Write

Writes data to the connection established at hConnection.

® Command Format

Instruction Name FB/FC LD ST File
TCP_Write(
xExecute:=,
TCP T0P Wiite udiTimeOut:=,
. udilimevus Xousyp— ==,
TCP_Write transmissio FB jhf?”m“’” aEorf— xError=>, S Ba§e
n _S?f efrror hConnection:=, €rvices
instruction = szSize:=,
pData:=,
eError=>)
© Related Variables
Input variable
Input variable Name Data type Range 1n1tti1(z)1nlza Descriptive
xEnable F“n‘éﬁ)glo"k BOOL | TRUE-FALSE | -  [TRUE: start function block running
udiTimeOut |  Timeout UDINT | 0-4294967205 | o |l imeout for requesting connection
establishment. Unit: us
hConnection Connection | CAA.HANDL ) ) Client-server connection handle
handle E
7Size Data Size CAA.SIZE i i Size of the sent data area, byte
Pointer to the attribute data to send to the
pData Send Cache | CAA.PVOID - - aroct device
Qutput variable
Output variable Name Data type Range mlttil;l:za Descriptive
xDone Completion BOOL TRUE-FALSE - Client communication complete
Function
xBusy Block BOOL TRUE-FALSE - [Function block running flag
Running
xError Error Flag BOOL TRUE-FALSE - [Error Status
Please refer to the CAA Net Base
eError Error NBS'ERRO -- - Services library enumeration ERROR
for specific errors.
Bo .
. . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
— wn
w @2 Z SlclSIC€le|l=|lolc|l ® |5 3|9 5 =
1= EEE B BEHE R HEEEEE
= TG @ g S5 5|5 - = | - - 2| | | A
xEnable N e eSS
udiTimeOut S --l - - - N - - - - - - - -l - 1-1-
hConnection CAA.HANDLE
szSize CAA.SIZE
pData CAA.PVOID
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NBS.ERRO

® Program demo

ST: This function block serves to write data to the connection established at hConnection. When the TCP_Write
command xExecute is TRUE, data of length szSize is sent to the target device with the send buffer pData set by the
user as the first address. If the send is successful within the timeout period, xDone is set to TRUE.

3

[¥K]

54}

TCP Write 0
xExecute QA= TCP Write ExcRGNEN,
udiTimefut]{ SO0 [= 50000

e
000D

¥xDone=> ,
¥Busy=> ,
¥Error=> ,
Connection 2018738840 |:=hCon .
szSize[ 15 |:=15 ,
pData] 3018780217 |:=ADR(WriteData) ,

eError=> ):

LD: This function block serves to write data to the connection established at hConnection. When the
TCP_Write command xExecute is TRUE, data of length szSize with the user set send buffer pData as the first
address is sent to the target device. If the send is successful within the timeout period, xDone is set to TRUE.

Note

& W
ICP Write_0
TCP_Write_Exe Connection_xBusy NBS.TCP Write
H ﬂ ﬂlﬂ xExecute xDone P~JETgg—
"""""" xBusy =
XError =
50000 —udiTimeOut eError — | NO ERROR

hConn | 3018425420 hConnection

15 —|s=z5ize
ADR (WriteData) —pData

If there is an error in the function block, xError will be set to TRUE, eError will be assigned the relevant error
value (various values in the enumerated ERROR) and hConnection will be invalid (equal to 0). See the following
error codes for details:.

Error Code Definition Descripcion
0 NO ERROR No errors
6000 FIRST ERROR Reservations
6001 TIME OUT Reserved
6002 INVALID ADDR The IP add.regs of 'the server to which the client is
— connected is invalid
6003 INVALID HANDLE Connection handle is invalid
6004 INVALID DATAPOINTER Invalid data pointer
6005 INVALID DATASIZE Invalid data size
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6006 UDP RECEIVE ERROR UDP receive error
6007 UDP_SEND_ERROR UDP transmit error
6008 UDP_SEND NOT_COMPLETE UDP send incomplete
6009 UDP_OPEN ERROR UDP open error

6010 UDP_CLOSE_ERROR UDP close error

6011 TCP_SEND ERROR TCP send error

6012 TCP_RECEIVE _ERROR TCP send incomplete
6013 TCP_OPEN_ERROR TCP open error

6014 TCP_CONNECT ERROR TCP connection error
6015 TCP_CLOSE_ERROR TCP close error

6016 TCP_SERVER ERROR TCP server error
6017 WRONG_PARAMETER Parameter error

6018 ERROR_UNKNOWN Unknown error

6019 TCP_NO_CONNECTION No TCP connection
6020 LOCTL_ERROR Internal error (not supported by this machine)
6050 FIRST MF Reserved

6099 LAST ERROR Reserved
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5.1.4 TCP_Read

Reads data from the communication buffer of the connection established by hConnection.

® Command Format

Instruction Name FB/FC LD ST File
TCP_Read(
xEnable:=,
xDone=>,
TCP —xEnable CF-Read xDonef— XBUSY:> s
Communic —PCamnedtion oot/ xError=>, CAA Net
TCP_Read ation data FB  |—posta i hConnection:=, Base
reception seCount|— szSize:=, Services
instruction pData:=,
eError=>,
xReady=>,
szCount=>);
© Related Variables
Input variable
Input variable Name Data type Range lmttil;lllza Descriptive
xEnable Fun%ﬁ;g lock BOOL TRUE-FALSE - TRUE: start function block running
. Connection | CAA.HANDL Client-server connection handle
hConnection - -
handle E
7Size Data Size CAA.SIZE i i Size of the sent data area, byte
pData Send Cache | CAA PVOID i i Pointer to 'the attribute data to send to the
target device
QOutput variable
Output variable Name Data type Range mlttil;l:za Descriptive
xDone Completion BOOL TRUE-FALSE - Client communication complete
Function
xBusy Block BOOL TRUE-FALSE - Function block running flag
Running
xError Error Flag BOOL TRUE-FALSE - [Error Status
Please refer to the CAA Net Base
eError Error NBS.}]iRRO - - Services library enumeration ERROR
for specific errors.
Successful Read data from the buffer and set the
xReady connection BOOL TRUE-FALSE - flag bit for one scan cycle if the data
flag is not empty
szCount Data Size CAASIZE - - IActual size of the received data area
Bo .
. . Real Moment, Duration,
ole Bit string Integer ]
an number Date, String
o |C = “«
@ | o =g — = 5 |O =
o<§§§299:5295m§~>8ow
S |5 Z1Z |Z|Z S1Z13| = 2|88 |72
hmgégaﬁqa* S 2T R P |E a
xEnable N - - - - - 1-]-1-1-1-71-71-71-71-1-1-71-]-
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hConnection CAA.HANDLE
szSize CAA.SIZE
pData CAA.PVOID
xDone N -] - -1-1-1-1-7]- | - - - - - - - -] -] -
xBusy N -] - -]-]-1-1-]- | - - - - - - - -] -] -
xError N -l-] - -1 - 0-1-] - | - - - - - - -1 - 1-1-
eError NBS.ERRO
xReady v -[-[-[-07-1-[-07-0-[-[-0-[-[]-1-[-[]-]-7/-
szCount CAA.SIZE

® Program demo

ST: Reads data from the communication buffer of the connection established by hConnection. When the
TCP_Read instruction xEnable is TRUE, the data will be read from the TCP communication buffer, and xBusy is
TRUE. xDone will be set for one scan cycle if the read is successful; the read data will be placed into the variable
with the address pData; at the same time, xReady will be set for one scan cycle; the value of the actual size of the
received data area will be given to szCount, and the value of szCount will be cleared after one scan cycle. The
actual size of the received data area will be assigned to szCount, and the value of szCount will be cleared to zero
after one scan cycle.

= 2 TCP_Read 0(

xEnablefENE:= TCP_Read ExcGENE,
xDone=> ,
xBusy=> ,
XError=> ,
hConnection| 3017875200 [:= hCon
szSize 15 i= ;
pData[ 2017873652 |:=ADR (ReadData) ,
eError=> ,

11 xReady=> ,

12 szCount=> );

LD: Reads data from the communication buffer of the connection established by hConnection. When the
TCP_Read instruction xEnable is TRUE, the data will be read from the TCP communication buffer, and xBusy is
TRUE. xDone will be set for one scan cycle if the read is successful; the read data will be placed into the variable
with the address pData; at the same time, xReady will be set for one scan cycle; the value of the actual size of the
received data area will be given to szCount, and the value of szCount will be cleared after one scan cycle. The
actual size of the received data area will be assigned to szCount, and the value of szCount will be cleared to zero
after one scan cycle.

=

TCP_Read 0

TCP_Read Exe Connection xBusy NBS.TCE_Read
{.] EI:} xEnable xDone N —
xBusy -

XError m= Byt

hConn [ 3018425420 hConnection eError

15 —szSize XReady m= QAL
ADR (ReadData) —{pData szCount—[ 0 |

Note
If there is an error in the function block, xError will be set to TRUE, eError will be assigned the relevant error
value (various values in the enumerated ERROR) , and hConnection will be invalid (equal to 0). See the following
error codes for details:.
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Error Code Definition Descripcion

0 NO_ERROR No errors

6000 FIRST ERROR Reservations

6001 TIME _OUT Reserved

6002 INVALID ADDR The IP add.regs of 'the server to which the client is

- connected is invalid

6003 INVALID HANDLE Connection handle is invalid

6004 INVALID DATAPOINTER Invalid data pointer

6005 INVALID DATASIZE Invalid data size

6006 UDP_RECEIVE ERROR UDP receive error

6007 UDP_SEND ERROR UDP transmit error

6008 UDP_SEND NOT COMPLETE UDP send incomplete

6009 UDP_OPEN_ERROR UDP open error

6010 UDP_CLOSE_ERROR UDP close error

6011 TCP_SEND_ERROR TCP send error

6012 TCP_RECEIVE _ERROR TCP send incomplete

6013 TCP_OPEN_ERROR TCP open error

6014 TCP_CONNECT ERROR TCP connection error

6015 TCP_CLOSE_ERROR TCP close error

6016 TCP_SERVER ERROR TCP server error

6017 WRONG PARAMETER Parameter error

6018 ERROR_UNKNOWN Unknown error

6019 TCP_NO_CONNECTION No TCP connection

6020 LOCTL_ERROR Internal error (not supported by this machine)

6050 FIRST MF Reserved

6099 LAST ERROR Reserved
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5.1.5 TCP_Connection

Reads data from the communication buffer of the connection established by hConnection.

® Command Format

Instruction Name FB/FC LD ST File
TCP_Connection(
Create a xEnable:=,
TCP xDone=>,
. | connection SU— xBusy=>, CAA Net
EI?P_Connectl and connect FB Theenver o xError=>, Base
to the sl hServer:=, Services
server - eError=>,
instruction xActive=> ,
hConnection=>);
© Related Variables
Input variable
Input variable Name Data type Range 1n1tti1(z:llllza Descriptive
xEnable FuncEtlri)arll)E lock BOOL TRUE-FALSE - TRUE: start function block running
hServer serverside | CAA.HANDL - - TCP server-side handle
handle E
Output variable
Output variable Name Data type Range mlttil;lllza Descriptive
xDone Completion BOOL TRUE-FALSE - Client communication complete
Function
xBusy Block BOOL TRUE-FALSE - [Function block running flag
Running
xError Error Flag BOOL TRUE-FALSE - Error Status
Please refer to the CAA Net Base
eError Error NBS'ERRO -- - Services library enumeration ERROR
for specific errors.
Successful Read data from the buffer and set the
xReady connection BOOL TRUE-FALSE - flag bit for one scan cycle if the data
flag is not empty
szCount Data Size CAASIZE - - IActual size of the received data area
Bo .
. . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
g %2}
w |z 2| 2 =g =ji= — =l = |5 3|° 5
S35 18212 8c|8|2(8|2|E |2 E|EE=E
xEnable Nl - - - -1 - - - - - - -1 - 1-1]-
hServer CAA.HANDLE
xDone N - -1 - |- | - - - - - - -1 - 1-]-
xBusy \ - -1 - |- -] - - - - -1 - 1-]-
xError N[ - T-1-1-1-1-1T-7- - - - - -1 - 1-1]-
eError NBS.ERROR
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xReady vl-Jt-r-r-fr-f-r-J-f-1-1-f-J7-7-[T-7-7T-T-7]-

szCount CAA.HANDLE

© Program demo

ST: Establish a TCP connection and connect to the server. When the TCP_Connection directive xEnable is
TRUE, the local server side will listen to the connection request from the remote client, and if the client and the
server are connected successfully, it will create a handle to hConnection, the communication connection between
the server and the remote client.

= TICP_Connection_0(

2 xEnablejENE: = fcnnv:—cticn_Enablem

3 xDone=> ,

4 xBusyRElNE=> Connection xBusyRGIE,
XError=> ,

hServer| 2017878424 |:=hSer| 3017878424 | ,
eError=> ,

xActive=> ,

hConnection| 3017875200 F> hConn| 3017875200 |) ;

LD: Establish a TCP connection and connect to the server. When the TCP_Connection directive xEnable is
TRUE, the local server side will listen to the connection request from the remote client, and if the client and the
server are connected successfully, it will create a handle to hConnection, the communication connection between
the server and the remote client.

ICP _Connection_0
Connection Enable %mss .TCP Connection

H.E xEnakle xDone W
hSer | 3018424732 —hServer XBusy =

XError = RFIsa3

eError —
XActive =

hConnection— hConn | 3018425420

=0 = ]
. i
o

Note

If there is an error in the function block, xError will be set to TRUE, eError will be assigned the relevant error
value (various values in the enumerated ERROR) , and hConnection will be invalid (equal to 0). See the following
error codes for details:.

Error Code Definition Descripcion
0 NO ERROR No errors
6000 FIRST ERROR Reservations
6001 TIME OUT Reserved
6002 INVALID ADDR The IP add.regs of 'the server to which the client is
- connected is invalid
6003 INVALID HANDLE Connection handle is invalid
6004 INVALID DATAPOINTER Invalid data pointer
6005 INVALID DATASIZE Invalid data size
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6006 UDP RECEIVE ERROR UDP receive error
6007 UDP_SEND_ERROR UDP transmit error
6008 UDP_SEND NOT_COMPLETE UDP send incomplete
6009 UDP_OPEN ERROR UDP open error

6010 UDP_CLOSE_ERROR UDP close error

6011 TCP_SEND ERROR TCP send error

6012 TCP_RECEIVE _ERROR TCP send incomplete
6013 TCP_OPEN_ERROR TCP open error

6014 TCP_CONNECT ERROR TCP connection error
6015 TCP_CLOSE_ERROR TCP close error

6016 TCP_SERVER ERROR TCP server error
6017 WRONG_PARAMETER Parameter error

6018 ERROR_UNKNOWN Unknown error

6019 TCP_NO_CONNECTION No TCP connection
6020 LOCTL_ERROR Internal error (not supported by this machine)
6050 FIRST MF Reserved

6099 LAST ERROR Reserved
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5.1.6 TCP_Server

Reads data from the communication buffer of the connection established by hConnection.

® Command Format

Instruction Name FB/FC LD ST File
TCP_Server(
xEnable:=,
xDone=>,
Creating a Lerare TCP_Server Donel_ xBusy=>, CAA Net
TCP_Server TCP server FB TpAddr ot xError=>, Base
instruction e ipAddr:=, Services
uiPort:=,
eError=>,
hServer=>)
© Related Variables
Input variable
Input variable Name Data type Range 1n1tti1(z:llllza Descriptive
xEnable FuncEtlri)arll)E lock BOOL TRUE-FALSE - TRUE: start function block running
[P address of the server to which the
ioAddr Server IP NBS.IP i i client is connected, refer to structure
p address ADDR [P ADDR in CAA Net Base Services
library.
uiPort Port number UINT 0-4294967297 - P(?rt ngmber of the server to which the
client is connected
Qutput variable
Output variable Name Data type Range mlttil;lllza Descriptive
xDone Completion BOOL TRUE-FALSE - Client communication complete
Function
xBusy Block BOOL TRUE-FALSE - [Function block running flag
Running
xError Error Flag BOOL TRUE-FALSE - Error Status
Please refer to the CAA Net Base
eError Error NBS'ERRO - - Services library enumeration ERROR
for specific errors.
hServer server-side | CAA.HAND - - TCP server-side handle
handle LE
Bo .
. . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
g | = »n
W | c cc
o<§2<§259ﬁ§255§§d§8o§
SIRIEI&|5|12|131212|5|5|3|3| & |2|8 |3 5|72
= SIR-RI= == - td 8
xEnable N - - - -1-1-1-1-]- - - - - - - -] - 1-]-
ipAddr NBS.IP._ ADDR
uiPort -l -y -t - -0l
xDone N - --1- -1t -1-1-1T-1T-"1T-1T-1-1-1T-1-
xBusy N -l - -1- -0 -1 -1-1-1-"1-1-1-1-1-1-
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xError NI -t -1 -f-f-1-7-7T-1-1-T-T-7-1T-7T-]-
eError NBS.ERROR
hServer CAA.HANDLE

® Program demo

ST: Creates a TCP server-side communication service. When the TCP_Server directive xEnable is TRUE, a
valid handle for local server-side TCP communication with remote clients will be created (hServer is greater than 0)
and xBusy is TRUE.

Server_ IP.sAddr| "182.168.1. » |:="192.168.1.10';
2 Server_Port[ 8080 |:=2020;

3 TCP_Server_ 0(

E xEnabl=RGEIE: = Server_Enablem

S xDone=> ,

xBusyiEllE=>5erver_xBusyiEIE ,

XError=> ,

ipAddr:= Server_ IP,

uiPort| 8080 |:=Server_Port[ 8080 | ,

10 eError=> ,

11 hServer| 3017878424 > hSer| 3017878424 |):

LD: Creates a TCP server-side communication service. When the TCP_Server directive xEnable is TRUE, a
valid handle for local server-side TCP communication with remote clients will be created (hServer is greater than 0)
and xBusy is TRUE.

TCP_Server_0

Server Enable NES.TCP Server
I | xEnable Ly FALSE g
Server_ IP —ipAddr xBusy

Server Port [ 8080 —uiPort xError =
eError NO ERROR

hServer —hSer | 3018424732

Note

If there is an error in the function block, xError will be set to TRUE, eError will be assigned the relevant error
value (various values in the enumerated ERROR) , and hConnection will be invalid (equal to 0). See the following
error codes for details:.

Error Code Definition Descripcion
0 NO ERROR No errors
6000 FIRST ERROR Reservations
6001 TIME OUT Reserved
6002 INVALID ADDR The IP add.re§s of Fhe server to which the client is
— connected is invalid
6003 INVALID HANDLE Connection handle is invalid
6004 INVALID DATAPOINTER Invalid data pointer
6005 INVALID DATASIZE Invalid data size
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6006 UDP RECEIVE ERROR UDP receive error
6007 UDP_SEND_ERROR UDP transmit error
6008 UDP_SEND NOT_COMPLETE UDP send incomplete
6009 UDP_OPEN ERROR UDP open error

6010 UDP_CLOSE_ERROR UDP close error

6011 TCP_SEND ERROR TCP send error

6012 TCP_RECEIVE _ERROR TCP send incomplete
6013 TCP_OPEN_ERROR TCP open error

6014 TCP_CONNECT ERROR TCP connection error
6015 TCP_CLOSE_ERROR TCP close error

6016 TCP_SERVER ERROR TCP server error
6017 WRONG_PARAMETER Parameter error

6018 ERROR_UNKNOWN Unknown error

6019 TCP_NO_CONNECTION No TCP connection
6020 LOCTL_ERROR Internal error (not supported by this machine)
6050 FIRST MF Reserved

6099 LAST ERROR Reserved
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5.2 Free Communication UDP
5.2.1 Instruction List

Instruction Type Name Fl(;j/F Functionality
Free UDP Peer FB | Creating a UDP Communication Connection
CommunicationUD | UDP Receive FB | UDP communication data reception
P UDP Send FB | UDP communication data sending
5.2.2 UDP_Peer
Creating a UDP Communication Connection.
©® Command Format
Instruction Name FB/FC LD ST File
UDP_Peer(
xEnable:=,
Creating a xDone_=>,
UDP . UDP_Peer . XBuSy_>9
Communic —TpZZdre );Bcl'.l:— ?(EITOI':>, CAA Net
UDP Peer . FB —uiPort cmor— | ipAddr:=, Base
- ation —lipMultiCast eErrorf— . .
Connection s uiPort:=, Services
instruction = ipMultiCast:=,
eError=>,
xActive=>,
hPeer=>);
© Related Variables
Input variable
Input variable Name Data type Range mlttil;l:za Descriptive
Function Block . .
xEnable Enable BOOL TRUE-FALSE - TRUE: start function block running
[P address of the server to which the
i Addr Server IP NBS.IP i i client is connected, refer to structure
p address ADDR [P ADDR in CAA Net Base Services
library.
uiPort Port number UINT 0-4294967297 - qut ngmber of the server to which the
client is connected
. . NBS.
ipMultiCast IP ADDR - -
QOutput variable
Output variable Name Data type Range 1n1::i1(z:llllza Descriptive
xDone Completion BOOL TRUE-FALSE - Client communication complete
Function
xBusy Block BOOL TRUE-FALSE - Function block running flag
Running
xError Error Flag BOOL TRUE-FALSE - [Error Status
Please refer to the CAA Net Base
eError Error NBS'IERRO -- - Services library enumeration ERROR
for specific errors.
hServer Se;\;r(ﬁéde CAALIEAND - - UDP server-side handle
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Bo . . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
o | c = )
21812 2|18|S|5IE|2|z|8|5| B |z|2 8 2]|cl2
SIHZISI8Z2|Z2|2|3|5|2|3| = |8 |8 23|72
= @S| & (g5 7|55 — = BB = Z
xEnable N-1-17-1-1-1-1-1-1- - - - - - I
ipAddr NBS.IP_ ADDR
uiPort A HEE R R R R RN R
ipMultiCast NBS.IP_ ADDR
xDone N - - - -] - | - - - - - A
xBusy N -T-1 - T-1-1-71-1-7T- | - - - - - -] - -] -
xError N[ - -] - -1-]-1-1-]- | - - - - - -] - -] -
eError NBS.ERRO
hServer CAA.HANDLE

® Program demo

ST: Creates a UDP communication connection. When the UDP_Peer instruction xEnable is TRUE, a valid
handle for UDP communication will be created (hpeer is greater than 0) and xBusy and xActive are TRUE.

m

UDF_Peer 0f

(54

xDone=>
XError=>- ,
ipAddr:=IF ,
1a uiPort

eError=> ,

14 hPee

[ 5000 |:= 5

ipMultiCast:=IF Multicate ,

1 IP.sRhddr[ 1821881, ¥ |:="192.163.1.10";

2 IF Multicate.skddr[ 25525535 » |:='255.255.255.255 :
3 IF Target.shddr 1527881, # :='192.165.1.90";
xEnable EE: =Peer Enabl-RENE |

7 xBusyEINE=>Peer_xBusyRENHE ,

xhctive IEIE=>Pzer xRetiveIGNE
024873632

»Handle_Pee !

LD: Creates a UDP communication connection. When the UDP_Peer instruction xEnable is TRUE, a valid
handle for UDP communication will be created (hpeer is greater than 0) and xBusy and xActive are TRUE.

ODP_Peer_ O

¥Enakble
ipAddr
uiPort
ipMultiCast

IP Multicate —

NES.UDP Peer

xDone —m
xBusy -
XError -
eError —
xhctive ~ i
hPeer —Handle_ Peer

Note

If an error occurs during communication, xError will be set to TRUE and eError will be assigned the relevant error
value (various values in the enumerated ERROR), see the following error codes for details.

Error Code Definition Descripcion
0 NO ERROR No errors
6000 FIRST ERROR Reserved
6001 TIME OUT Reserved
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6002 INVALID ADDR The IP add.regs of 'the server to which the client is
- connected is invalid

6003 INVALID HANDLE Connection handle is invalid

6004 INVALID DATAPOINTER Invalid data pointer

6005 INVALID DATASIZE Invalid data size

6006 UDP_RECEIVE_ERROR UDP receive error

6007 UDP_SEND_ERROR UDP transmit error

6008 UDP_SEND NOT_COMPLETE UDP send incomplete

6009 UDP_OPEN ERROR UDP open error

6010 UDP_CLOSE_ERROR UDP close error

6011 TCP_SEND_ ERROR TCP send error

6012 TCP_RECEIVE _ERROR TCP send incomplete

6013 TCP_OPEN_ERROR TCP open error

6014 TCP_CONNECT ERROR TCP connection error

6015 TCP_CLOSE_ERROR TCP close error

6016 TCP_SERVER_ERROR TCP server error

6017 WRONG_PARAMETER Parameter error

6018 ERROR_UNKNOWN Unknown error

6019 TCP_NO_CONNECTION No TCP connection

6020 LOCTL_ERROR Internal error (not supported by this machine)

6050 FIRST MF Reserved

6099 LAST ERROR Reserved
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5.2.3 UDP_ Receive

Creating a UDP Communication Connection.

® Command Format

Instruction Name FB/FC LD ST File
UDP_Receive(
xEnable:=,
xDone=>,
UDP_Receive xBusy=>,
UDP —ixEnable ) xDonef— xError=> 5
communica T il I hPeer:=, CAA Net
UDP_ Receive | tion data FB —{ppata kel szSize:=, Base
reception ipFrom}— pData:=, Services
instruction =i I eError=>,
xReady=>,
ipFrom=>,
uiPortFrom=>,
szCount=>);
®© Related Variables
Input variable
Input variable Name Data type Range 1n1tti1(z)1nlza Descriptive
xEnable F““%f;)EIOCk BOOL | TRUE-FALSE | -  [TRUE: start function block running
hPeer Communicatio| CAA.-HANDL - - \UDP communication handle
n handle E
szSize Data Size CAASIZE - - Receive data area size, byte
pData Send Cache | CAA PVOID i i Pointer to attribute Flata to receive data
from the target device
QOutput variable
Output variable Name Data type Range mlttil;lllza Descriptive
xDone Completion BOOL TRUE-FALSE - Client communication complete
Function
xBusy Block BOOL TRUE-FALSE - [Function block running flag
Running
xError Error Flag BOOL TRUE-FALSE - [Error Status
Please refer to the CAA Net Base
eError Error NBS'ERRO - - Services library enumeration ERROR
for specific errors.
Successful Read data from the buffer, if the data
xReady . BOOL TRUE-FALSE - is not empty, set the flag bit for one
connection
scan cycle
Current
ipFrom packet: NBS.IP_AD - - Current packet source IP
DR
Source IP
Current
. packet:
uiPortFrom UINT 0-4294967297 - Current packet source port number
source port
number
szCount Data Size | CAA.SIZE - - IActual size of received data area
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Bo .
ole Bit string Integer Real Moment, Dug‘atlon,
an number Date, String
o | = n
A HE R AEHE EEEE
H ]
= (BB 8|55 (3|15| 2|7 |25 F |g|® |8 ° Z
xEnable N-T-1 - 1-1-1-1-7-1- - - - - - - oo
hPeer CAA.HANDLE
szSize CAA.SIZE
pData CAA.PVOID
xDone N[ - -] - - - - - - - | - - - - - - - - - -
xBusy N-T-1 - 1-1-17-1-1-1- - - - - - - R - -
xError Nl - == - -1-]- - - - - - - N - -
eError NBS.ERROR
xReady N -J-f-f-J-1T-fT-f1-1-7T-7T-1-07-JT-]T-7J]-]1-7J]-F]-
ipFrom NBS. IP ADDR
uiPortFrom -l e eI
szCount CAA.HANDLE

® Program demo

ST: UDP communication data receive instruction. When the UDP_Receive instruction xEnable is TRUE, the
data will be read from the UDP communication buffer, and xBusy is TRUE. xDone is set for one scan cycle if the
read is successful; the read data will be placed into the variable with the address pData; meanwhile, xReady is set
for one scan cycle; the value of the actual size of the received data area will be assigned to the value of The actual
size of the received data area will be assigned to szCount, and the value of szCount will be cleared to zero after one

scan cycle.

= 1€ UDE Receiwve 0

xEnabl=RENE:= Beceieve Enabl-RGIEN,
xDone ES=> Receieve xDoncBEd,
xBusvIEIE=> Beceieve xBusviLRNEN,

XxError=> ,

hPeer| 3024872632 |:= Handle Peer| 3024873832 |,
szSize[ 15 |:= 15,

pData[ 3025087476 |:=ADR (Receieve Data) ,
eError=> ,

xReadv@ER=>Receisve xReadvEIER ,
ipFrom=> ,

UuiPortFrom=> ,
seCount=> ):

LD: UDP communication data receive instruction. When the UDP_Receive instruction xEnable is TRUE, the
data will be read from the UDP communication buffer, and xBusy is TRUE. xDone is set for one scan cycle if the
read is successful; the read data will be placed into the variable with the address pData; meanwhile, xReady is set
for one scan cycle; the value of the actual size of the received data area will be assigned to the value of The actual
size of the received data area will be assigned to szCount, and the value of szCount will be cleared to zero after one
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scan cycle.

UDP_Receiwve 0

Note

If an error occurs during communication, xError will be set to TRUE and eError will be assigned the relevant error

Hendle Peer | 3024673632 hFeer

Receieve size gzSize
ADR (Receieve_Data) —|pData

MBES.UDP Receiwve

-ﬂlﬂ' xEnable

xDone ~—{FNE—

xBusy - m
HXError M=
eError —

¥Beady = Ryrifsd
ipFrom —
uiPortFrom —

o ]
szCount —[ 0 |

value (various values in the enumerated ERROR), see the following error codes for details.

Error Code Definition Descripcion

0 NO _ERROR No errors

6000 FIRS}_ERROR Reserved

6001 TIME OUT Reserved

6002 INVALID ADDR The IP add.regs of Fhe server to which the client is

- connected is invalid

6003 INVALID HANDLE Connection handle is invalid

6004 INVALID DATAPOINTER Invalid data pointer

6005 INVALID DATASIZE Invalid data size

6006 UDP_RECEIVE _ERROR UDP receive error

6007 UDP_SEND ERROR UDP transmit error

6008 UDP _SEND NOT COMPLETE UDP send incomplete

6009 UDP_OPEN_ERROR UDP open error

6010 UDP_CLOSE_ERROR UDP close error

6011 TCP_SEND ERROR TCP send error

6012 TCP_RECEIVE _ERROR TCP send incomplete

6013 TCP_OPEN _ERROR TCP open error

6014 TCP_CONNECT _ERROR TCP connection error

6015 TCP_CLOSE_ERROR TCP close error

6016 TCP_SERVER ERROR TCP server error

6017 WRONG PARAMETER Parameter error

6018 ERROR_UNKNOWN Unknown error

6019 TCP_NO CONNECTION No TCP connection

6020 LOCTL ERROR Internal error (not supported by this machine)

6050 FIRST MF Reserved

6099 LAST ERROR Reserved
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5.2.4 UDP_ Send

Creating a UDP Communication Connection.

® Command Format

Instruction Name FB/FC LD ST File
UDP_Send(
xExecute:=,
udiTimeOut:=,
UDP —_— Xpone™
communica Zfuaimmeout e xErro};:> ’ CAA Net
UDP_ Send tion data FB Tloade ror|— o Base
sending = hPeer:=, Services
. . —{pData 1pAddr= ,
Instruction . _
uiPort:=,
szSize:=,
pData:=,
eError=>);
© Related Variables
Input variable
Input variable Name Data type Range 1n1tti1(z:llllza Descriptive
Function Block . .
xEnable Enable BOOL TRUE-FALSE - TRUE: start function block running
«Execute Function Block BOOL TRUE-FALSE i TRUE (r1s1pg edge signal), j[hen start
Enable function block operation
hPeer Communicatio| CAA.-HANDL - - \UDP communication handle
n handle E
ipAddr Target I[P NBS. - - Destination IP for sending data
P & IP_ADDR &
uiPort communication UINT 0-4294967297 - Communications port number
s port number
szSize Data Size CAASIZE - - Receive data area size, byte
pData Send Cache | CAA PVOID i i Pointer to attribute Flata to receive data
from the target device
QOutput variable
Output variable Name Data type Range lmttilsllllza Descriptive
xDone Completion BOOL TRUE-FALSE - Client communication complete
Function
xBusy Block BOOL TRUE-FALSE - Function block running flag
Running
xError Error Flag BOOL TRUE-FALSE - [Error Status
Please refer to the CAA Net Base
eError Error NBS'ERRO - - Services library enumeration ERROR
for specific errors.
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Bo . . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
— )
2125|2122/ 5 8E|g|=2|2|5| 8 2|28 20z
S5z 2181212122123 |2|12| 2 |8|E|8/8|3/5
EISIEREIEIEREIE S |3 F BB @ z
xEnable N-1-17-1-1-1-1-1-1- - - - - - I
udiTimeOut B N e e - R T I T I
hPeer CAA.HANDLE
ipAddr CAA.SIZE
uiPor T LTIV T - -T-T - T-T-T-T-1-I-
szSize CAA.SIZE
pData CAA.PVOID
xDone N-1-1-1-1-1-1-]-]- - - - - - A
xBusy N-]-1 - 1-1-1-1-1-]- - - - - - -] - -] -
xError N-1-1-1-1-1-1-1-]- - - - - - N
eError NBS. IP ADDR

® Program demo

ST: UDP communication data send instruction. When the UDP_Send instruction xExecute is TRUE, it sends

the data with the length of szSize set by the user with the send buffer pData as the first address to the target device.

If the send is successful within the timeout period, xDone is set to TRUE.

3

UDP_Send 0

xExecut=[lfll3:= Send Enakl-EENE.
udiTimeOut] 30000 |:=50000 ,
xDone IEIE=>5end xDone EETE |
xBusy@ER=> Send_ xzBusyEIER,
¥Error=> ,

hPeer| 3024573832 |:=Handle Pee ,
iphddr:= IF Target,

uiPort[ 8080 |:= =080,
szSize[ 15 |:=15 ,

pData| 2025087481 |:= ADR({Send Data),
eError=> );

LD: UDP communication data send instruction. When the UDP_Send instruction xExecute is TRUE, it sends
the data with the length of szSize set by the user with the send buffer pData as the first address to the target device.
If the send is successful within the timeout period, xDone is set to TRUE.

UDE_Send_0
Send Enable NBS.UDP_Send
-ﬂlﬂ' xExecute  xDone m—
50000 —udiTimeOut xBusy ~ B
Handle Peer hFeer XError = s
IP Target —|ipAddr eError [—

Send_size gzSize

ADR (Send Data) —|pData

8080 —uiPort
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Note
If an error occurs during communication, xError will be set to TRUE and eError will be assigned the relevant error
value (various values in the enumerated ERROR), see the following error codes for details.

Error Code Definition Descripcion

0 NO_ERROR No errors

6000 FIRS}_ERROR Reserved

6001 TIME _OUT Reserved

6002 INVALID ADDR The IP add.regs of 'the server to which the client is

- connected is invalid

6003 INVALID HANDLE Connection handle is invalid

6004 INVALID DATAPOINTER Invalid data pointer

6005 INVALID DATASIZE Invalid data size

6006 UDP_RECEIVE _ERROR UDP receive error

6007 UDP_SEND ERROR UDP transmit error

6008 UDP_SEND NOT COMPLETE UDP send incomplete

6009 UDP_OPEN_ERROR UDP open error

6010 UDP_CLOSE_ERROR UDP close error

6011 TCP_SEND_ ERROR TCP send error

6012 TCP_RECEIVE _ERROR TCP send incomplete

6013 TCP_OPEN ERROR TCP open error

6014 TCP_CONNECT_ERROR TCP connection error

6015 TCP_CLOSE_ERROR TCP close error

6016 TCP_SERVER ERROR TCP server error

6017 WRONG PARAMETER Parameter error

6018 ERROR_UNKNOWN Unknown error

6019 TCP_NO_CONNECTION No TCP connection

6020 LOCTL_ERROR Internal error (not supported by this machine)

6050 FIRST _MF Reserved

6099 LAST ERROR Reserved
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5.3 EtherCAT communication

5.3.1 Instruction List
Instruction Type Name FB/FC Functionality
ETC _CO_SdoReadDWord FB EtherCAT Slave SDO Read
ETC_CO_SdoRead4 FB EtherCAT Slave SDO Read
ETC_CO_SdoRead FB EtherCAT Slave SDO Read
EtherCAT ETC_CO_SdoWrite Dword FB EtherCAT Slave SDO Write
communication | ETC_CO_SdoWrite4 FB EtherCAT Slave SDO Write
ETC CO_SdoWrite FB EtherCAT Slave SDO Write
IoDrvEtherCAT Diag FB EtherCAT Master Example
ETCSlave FB EtherCAT Master Example

5.3.2 ETC_CO_SdoReadDWord
EtherCAT slave SDO data read, and read object dictionary value length not greater than 4 bytes.

® Command Format

Instruction Name FB/FC LD ST File
ETC _CO_SdoReadD
Word(
xExecute:=,
xAbort:=,
usiCom:=,
uiDevice:=,
ETC_CO_SdoReadDWord usiChannel'=
EtherCAT abort v Index:=
ETC_CO_Sdo | Slave SDO | .o —jusicom. i I 10DrvEth
ReadDWord Read —sichamel udisdoAbarty— z; Oe X"_ ’ erCAT
instruction —bySubindex usiDataLengthf— udiTimeOut:= >
—udiTimeQut xDone=> 5
xBusy=>,
xError=>,
eError=>,
udiSdoAbort=>,
dwData=>,
usiDatalength=>);
© Related Variables
Input variable
Input variable Name Data type Range mlttilsllllza Descriptive
xEnable Fun(gunozig lock BOOL TRUE-FALSE - TRUE: start function block running
<Abort Function block BOOL TRUE-FALSE | FALSE If TRUE, the current function block read
abort command is terminated!
Number of [f only one EtherCAT master is used,
usiCom EtherCAT USINT 12 1 usiCom is 1. If more than one master is
masters used, the first master is 1, the second
imaster is 2, and so on.
uiDevice Sli:;ers;f;on UINT 1-65535 0 Slave station number e.g. 1001,1002 etc.
usiChannel Reserved USINT 1 1 Reservations
Object e.g. servo control word object dictionary
wlndex dictionary WORD 1-65535 0 1646040

303




% Leadshine

Medium-Sized PLC Instruction Guide

master index
Object . -
bySubindex |dictionary sub- BYTE 0-255 0 e.g. servo control word object dictionary
. subindex 16#00
index
udiTimeOut Timeout UDINT 1-65535 0 Elléneout for reading slave parameters in
QOutput variable
Output variable Name Data type Range 1n1tti1(z)lllllza Descriptive
xDone Completion BOOL TRUE-FALSE - Client communication complete
Function
xBusy Block BOOL TRUE-FALSE [Function block running flag
Running
xError Error Flag BOOL TRUE-FALSE Error Status
Please refer to the CAA Net Base
eError Error NBS.ERROR -- Services library enumeration ERROR
for specific errors.
More error information can be read
udiSdoAbort Abort UDINT 0-4294967295 from this output variable when a
device error occurs
dwData Dat;:gme DWORD | 0-4294967295 SDO data value read from slave.
usiDataLength Length of USINT 0-255 Length of the SDO data value read
data read from the slave.
Bo .
. . Real Moment, Duration,
ole Bit string Integer )
an number Date, String
g | %2}
w c clc =
212022 55|55 2|2 25| 8 |5 2082 lel2
CIREIEI5Z|2|1212|5 5|33 & |2|8|B|5|7zZ
= | BEIEIEREIE — =& | m | 8
xExecute N - - -1-1-1-1-]- - - - - - -] - -] -
xAbort N -] - -] - ]-]-] - - - - - - -] - -] -
usiCom - - - -] - -] - - - - - - -1 - - -
uiDevice - - - SN -] - - - - - - -] -
usiChannel A Ve - - - - - - - -] -
wlndex - |- -l == - -] - - - - - - -l -] - -] -
bySubindex - -l - -l - -] - - - - - - - |- -
udiTimeOut RN - - - - - - - -1 -
xDone N == - T-1-17-71-1-71- - - - - -l -] - -] -
xBusy N -1 - 1-1-1-1-1-1- - - - - - -] - -] -
xError N -1 - 1-1-]-1-1-]- - - - - - - - -] -
eError ETC CO ERROR
udiSdoAbort -l - - - IV -]
dwData - N - -] - - - - - - -] - -] -
usiDatalLength - - - IN - -] - - - - - - -] - -] -
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®© Program demo
ST: Write servo slave control word mode object dictionary index 16#6040, subindex 16#00.

B 1 ETC_CO_SdoReadDWord_0 ( -
xExecutefEllE:= SDO_xExecuc=EENE,
xAbort:= ,

usiCom:= ,

uiDevice[ 1002 :=1002 ,

usiChannel:= ,

wIndex[24640 |:= 16£6040,

bySubindex:= ,

udiTimeOut] 500  |:= 5

xDone=> ,

xBusy=> ,

xError=> ,

eError=> ,

udiSdoAbort=> ,

dwData[ _©  }>SDO Data[ o |,
usiDatalength[ 2 > SDO_Length[ 2 |):

LD: UDP communication data send instruction. When the UDP_Send instruction xExecute is TRUE, it sends
the data with the length of szSize set by the user with the send buffer pData as the first address to the target device.
If the send is successful within the timeout period, xDone is set to TRUE.

ETC_CO_SdoReadDWord_0
SDO_xExecute ETC_CO_SdoReadDWord

{]lﬂ' xExecute xDone Tl
"""""" ={xAbort xBusy M=

—usiCom XError = BySRSo
1002 —uiDevice eError ETC_CO_NO_
—usgiChannel udiSdoAbort —

16#6040 —jwiIndex dwData [~
[0 ] bySubindex usiDatalength [
500 —judiTimeOut

HHH

Note
If an error occurs during communication, xError will be set to TRUE and eError will be assigned the relevant error
value (various values in the enumerated ERROR), see the following error codes for details.

Name Data Type Description
ETC CO NO ERROR WORD -
ETC_CO_FIRST ERROR WORD -
ETC_CO OTHER ERROR WORD g}:;; fg:;;iffz;;‘fgdeg"r all SDO channels in
ETC_CO DATA_OVERFLOW WORD -
ETC_CO TIMEOUT WORD -
ETC_CO_FIRST MF WORD -
ETC CO LAST ERROR WORD -
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5.3.3 ETC_CO_SdoRead4

The EtherCAT slave SDO data is read and the length of the read object dictionary value is not greater than 4 bytes.
The difference with the ETC_CO_SdoReadDWord function block is that ETC_CO_SdoRead4 stores the read
values in a byte type array.

® Command Format

Instruction Name FB/FC LD ST File
ETC_CO_SdoRead4(
xExecute:=,
xAbort:=,
usiCom:=,
uiDevice:=,
usiChannel:=,

EtherCAT e FreCo-Sdofieadt oo windex:=,
ETC_CO_Sdo | Slave SDO R Tscon s bySubindex:=, 10DrvEth
Read4 Read ] Channel el udiTimeOut:=, erCAT
instruction Tludimmeout — xDone=>,
xBusy=>,
xError=>,
eError=>,
udiSdoAbort=>,
abyData=>,
usiDatal.ength=>);
© Related Variables
Input variable
Input variable Name Data type Range mlttil;l:za Descriptive
xEnable Fun%[lr:)arll)g lock BOOL TRUE-FALSE - TRUE: start function block running
«Abort Function block BOOL TRUE-FALSE | FALSE If TRUE, the currgnt function block read
abort command is terminated!
If only one EtherCAT master is used,
Number of ‘Comis 1. If th tor i
usiCom EtherCAT USINT 12 1 usiCom is 1. If more than one master is
used, the first master is 1, the second
masters .
imaster is 2, and so on.
uiDevice Slave station UINT 1-65535 0 Slave station number e.g. 1001,1002 etc.
number
usiChannel Reserved USINT 1 1 Reservations
Object . .
windex dictionary WORD 1-65535 0 e.g. servo control word object dictionary
. 16#6040
master index
Object . -
. . i i e.g. servo control word object dictionary
bySubindex dlctlgnary sub BYTE 0-255 0 subindex 16400
index
udiTimeOut |  Timeout UDINT 1-65535 0 E;;neout for reading slave parameters in
QOutput variable
Output variable Name Data type Range 1n1::i1(2:llllza Descriptive
xDone Completion BOOL TRUE-FALSE - Client communication complete
xBusy Fg}(izﬁn BOOL TRUE-FALSE - [Function block running flag

306




% Leadshine

Medium-Sized PLC Instruction Guide

Running
xError Error Flag BOOL TRUE-FALSE - [Error Status
Please refer to the CAA Net Base
eError Error NBS.ERROR - - Services library enumeration ERROR
for specific errors.
More error information can be read
udiSdoAbort Abort UDINT 0-4294967295 0 from this output variable when a
device error occurs
The value of ARRAY SDO data Val.ues read from the slave,
abyData the data read [1..4] OF - 0 values filled in order from array
BYTE index 1 to 4
usiDataLength I&ength of USINT 0-255 0 Length of the SDO data value read
ata read from the slave.
Bo . . Real Moment, Duration,
ole Bit string Integer .
o number Date, String
— 2}
2 2|2\ 2 22| |S|Elgls 2l z|El2|8=2lalE
SI2=| 8812122212352 2| = |F|2 |53 8|78
= @S E (g5 7|55 sl =R s 8
xExecute N -l - -] - ]-1-] - - - - - - - -1 - -] -
xAbort N --] - -1-1-1-1-7] - - - - - - - -] - -] -
usiCom - -l - =N - -] - - - - - - |- - -]-
uiDevice - - SN -] - - - - - -1 - 1-1-
usiChannel - - -V - -] - - - - - - - -1 - 1-]-
wlindex - - |-l - -1-] - - - - - - - -1 - 1-]-
bySubindex - -l - -l - -] - - - - - - -l - -] -
udiTimeOut RN - - - - - - |- - -]-
xDone N - - -] - -] - - - - - - - -1 - -] -
xBusy N - - -] - 1-1-7- - - - - - - -1 - -] -
xError N-[-1 - 1-1-1-1-]-]- - - - - - - - - |- -
eError ETC CO ERROR
udiSdoAbort -l-f-r-f-f-r-f8f-f-r-17-1-1-7-17-J-1T-]-]-
abyData ARRAY [1..4] OF BYTE
usiDataLength --f-r-1-r-f-f-r-r-fr-1-1r-7T-1-7-1T-7]-]-
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®© Program demo
ST: Write servo slave control word mode object dictionary index 16#6040, subindex 16#00. (Note: values read
are stored in a byte type array with an array size of 4 bytes).

P

3 1| ETC_CO_SdoReadd 0 {
2 xExecutelifllIA:= SD0_xExecute|iENE,
XAbort:= ,

usiCom:= ,
uiDevice| 1002 |:=1002 ,
usiChannel:= ,

wIndex[ 24840 |:= 1646040,

bySubindex:= ,

udiTimeQut[ 500  |:=500 ,
10 xDone=> ,

xBusy=> ,

xError=> ,

13 eError=> ,

14 udiSdoAbort=> ,

15 abyData=> SD0O Data ARR,
usiDatalength[ 2 > SDO_Length[ 2 |);

LD: Write servo slave control word mode object dictionary index 16#6040, subindex 16#00. (Note: values read
are stored in a byte type array with an array size of 4 bytes)

ETC_CO_SdoRead4_0
SDO_xExecute ETC_CO_SdoRead4
{]I[}' xExecute xDone pefffT —
Sl - <ibor: xBusy =
—usiCom xError = RIS
1002 —{uiDevice eError
—usiChannel udiSdoAbort—[___ o0 |
16#6040 —jwindex abyData [~ SDO_Data_ARR
[ 0 ] bySubindex usiDatalength [~ SDO_Length [ 2 |
500 —udiTimeOut

Note
If an error occurs during communication, xError will be set to TRUE and eError will be assigned the relevant error
value (various values in the enumerated ERROR), see the following error codes for details.

Name Data Type Description
ETC CO NO ERROR WORD -
ETC_CO_FIRST ERROR WORD -
ETC_CO OTHER ERROR WORD g}:;; fg:;;iffz;;‘fgdeg"r all SDO channels in
ETC_CO DATA_OVERFLOW WORD -
ETC_CO TIMEOUT WORD -
ETC_CO_FIRST MF WORD -
ETC CO LAST ERROR WORD -
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5.3.4 ETC _CO_SdoRead
EtherCAT slave SDO data reading, unlike the ETC_CO_SdoReadDWord or ETC_CO_SdoRead4 function blocks,
the ETC_CO_SdoRead function block reads object dictionary values that can be greater than 4 bytes in length.

©® Command Format

Instruction Name FB/FC LD ST File
ETC_CO_SdoRead(
xExecute:=,
xAbort:=,
usiCom:=,
uiDevice:=,
EtherCA ETC_CO_SdoRead usiChannel:=,
T Slave hbor el | windex:=,
a Jaicen = | bySubindex:=,
ETC—CO—S 0 SDO FB —usiChannel udiSdoAbortf— udiTimeOut:= IODrvEth
Read Read TJindex ¢ szDataRead— Buffer— T erCAT
instructio —UZi'ﬁmeOur p u eri=,
I :stulfeer szSize:= B
xDone=>,
xBusy=>,
xError=>,
eError=>,
udiSdoAbort=>,
szDataRead=>);
© Related Variables
Input variable
Input variable Name Data type Range mlttil;l:za Descriptive
xEnable Funchlr:);ﬂIz lock BOOL TRUE-FALSE - TRUE: start function block running
Function block If TRUE, the current function block read
xAbort abort BOOL TRUE-FALSE | FALSE command is terminated!
Number of If only one EtherCAT master is used,
siCom EtherCAT USINT 12 1 usiCom is 1. If more than one master is
u masters used, the first master is 1, the second
master is 2, and so on.
uiDevice Slzllvlfrs]t;t;on UINT 1-65535 0 Slave station number e.g. 1001,1002 etc.
usiChannel Reserved USINT 1 1 Reservations
windex di?tli)(J) i(;try WORD 1-65535 0 e.g. servo control word object dictionary
master index 16#6040
Object e.g. servo control word object dictionary
bySubindex dlctl?:(ailg sub- BYTE 0-255 0 subindex 16400
udiTimeOut Timeout UDINT 1-65535 0 Timeout for reading slave parameters in
ms
pBuffer Pomggﬁt;data CAA.PVOID — 0 Storage area after successful data read
szSize Data buffer sizey CAA.SIZE - 0  [Size of the data buffer (pBuffer)
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QOutput variable
Output variable Name Data type Range 1n1:i1:llllza Descriptive
xDone Completion BOOL TRUE-FALSE - Client communication complete
Function
xBusy Block BOOL TRUE-FALSE - Function block running flag
Running
xError Error Flag BOOL TRUE-FALSE - [Error Status
Please refer to the CAA Net Base
eError Error NBS.ERROR - - Services library enumeration ERROR
for specific errors.
More error information can be read
udiSdoAbort Abort UDINT 0-4294967295 0 from this output variable when a
device error occurs
Size of data
szDataRead successfully | CAA.SIZE 0 Number of bytes normally read
read (bytes)
Bo .
. . Real Moment, Duration,
ole Bit string Integer ]
an number Date, String
o T = 2}
FEHEEEE R HEEIEHEEEEE
e HEEHEEHEEIRE R EIE R
) - ®)
xExecute N --1 - 1-1-]-1-]- - - - - - - - - -] -
xAbort N --1 - 1-1-]-1-1- - - - - - - -1 - - -
usiCom - - -] - - - - - - - - - -] - -] -
uiDevice - -l N -] - - - - - - |- -
usiChannel - - - -] - -] - - - - - - - -0 - - -
wlindex - - - -] - - - - - - - - - -1 - - -
bySubindex - - - - -] -] -] - - - - - - - -1 - - -
udiTimeOut - - -] - [N
pBuffer CAA.PVOID
szSize CAA.SIZE
xDone N -] - -]-] - ]-1- - - - - - - - - |- -
xBusy N - - - - - - - - - - - -1 - 1-]-
xError N - - -1-1-1-]1-1- - - - - - - - - -] -
eError ETC CO ERROR
udiSdoAbort -l f-f-r-fvf-r-r-r-r-1r-f7-7T-f7-T-7-T-
szDataRead CAA.SIZE
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®© Program demo
ST: Write servo slave control word mode object dictionary index 16#6040, subindex 16#00.
B  1i|e ETIC_CO_SdoRead 0(
2 xExecutsjEIE: = SDO_xExecutem,
xAbort:= ,
4 usiCom:= ,
uiDevice[ 1002 J:=1002 ,
usiChannel:= ,
windex[ 24640 |:= 16#€040,
bySubindex:= ,
9 udiTimeOut] 500 _ J:=500 ,
10 pBuffer{ 3019616116 |:= ADR(SDO Data[ 0 ),
11 szSize[ 2 =2 ,
xDone=> ,
13 xBusy=> ,
14 XError=> ,
1€ eError=> ,
L¢ udiSdoAbort=> ,
17 szDataRead 2  >SDO Length[ 2 ]):

LD: Write servo slave control word mode object dictionary index 16#6040, subindex 16#00.
ETC_CO_SdoRead 0

SDO_xExecute ETC C0O SdoRead
ﬂ.ﬂ xExecute xDone T o—
= xAbort xBusy =~ [EREE
—{usiCom xError =
1002 —{uiDevice eError
—usiChannel  udiSdoRborti—[___ 0 |
16#6040 —wIndex szDataRead—~[ 2 |

[0 | {bySubindex
500 —udiTimeOut
ADR (5DO_Data) —|pBuffer
2 —{szSize

Note
If an error occurs during communication, xError will be set to TRUE and eError will be assigned the relevant error
value (various values in the enumerated ERROR), see the following error codes for details.

Name Data Type Description
ETC CO NO ERROR WORD -
ETC_CO_FIRST ERROR WORD -
ETC_CO_OTHER _ERROR WORD ;1)":;; !e;rroor hlﬁb ;fiiﬁgezor all SDO channels in
ETC_CO DATA_ OVERFLOW WORD -
ETC_CO TIMEOUT WORD -
ETC_CO_FIRST MF WORD -
ETC CO LAST ERROR WORD -
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5.3.5 ETC_CO_SdoWrite Dword
EtherCAT slave SDO data is written and the length of the written object dictionary value is not greater than 4 bytes.

® Command Format

Instruction Name FB/FC LD ST File
ETC _CO_SdoWriteDW
ord(
xExecute:=,
xAbort:=,
usiCom:=,
EtherCA ETC_CO_SdoWriteDWord uiDevice:=,
:xExe(ute xDone : uSlChannelz ,
T Slave et = S
ETC CO_Sdo | SDO B | i sl | bySubindexi= 10DvEth
Write_Dword Write :;Ir;d ;xnde‘ 2’1’111 ()eX.._ » erCAT
instructio —JdiTmeout udilimeQut:=,
a —Jdvoats 2110 dwData:=,
: usiDatalength:=,
xDone=>,
xBusy=>,
xError=>,
eError=>,
udiSdoAbort=>);
© Related Variables
Input variable
Input variable Name Data type Range 1n1tti1(:;lllllza Descriptive
xEnable Funcélr:)arll)g lock BOOL TRUE-FALSE - TRUE: start function block running
<Abort Function block BOOL TRUE-FALSE | FALSE If TRUE, the curr.ent function block read
abort command is terminated!
Number of If only one EtherCAT master is used,
. usiCom is 1. If more than one master is
usiCom Eﬁ;ggﬁg USINT 1-2 ! used, the first master is 1, the second
imaster is 2, and so on.
uiDevice Sli:/lfrs]t;t;on UINT 1-65535 0 Slave station number e.g. 1001,1002 etc.
usiChannel Reserved USINT 1 1 Reservations
Object . .
windex dictionary WORD 1-65535 0 61:6g# 6582\(1)0 control word object dictionary
master index
Object e.g. servo control word object dictionary
bySubindex dlCtl(i)rIIlgg( sub- BYTE 0-255 0 cubindex 16400
udiTimeOut |  Timeout UDINT 1-65535 0 ITn‘;“eO“t for reading slave parameters in
'Value of data .
dwData written DWORD 0-4294967295 0 Write slave SDO data value
. Length of data Length of the data value written to the
usiDatal.ength ead USINT 0-255 0 slave SDO
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QOutput variable
Output variable Name Data type Range 1n1:i1:llllza Descriptive
xDone Completion BOOL TRUE-FALSE - Client communication complete
Function
xBusy Block BOOL TRUE-FALSE - Function block running flag
Running
xError Error Flag BOOL TRUE-FALSE - [Error Status
Please refer to the CAA Net Base
eError Error NBS.ERROR - - Services library enumeration ERROR
for specific errors.
More error information can be read
udiSdoAbort Abort UDINT 0-4294967295 0 from this output variable when a
device error occurs
Bo . . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
— 2}
222\ 2 22| |S|Elgls 2l z|El2|8=2lalE
S =27 S I8Z 2|22 5 51zZ2(2Z2 = |22 (3 8|5 =
= @S| E (g5 7|55 sl =R s 8
xExecute N -l - -] - ]-1-] - - - - - - - -1 - -] -
xAbort N --] - -1-1-1-1-7] - - - - - - - -] - -] -
usiCom - -l - =N - -] - - - - - - |- - -]-
uiDevice - - LN -] - - - - - - 1 -]-
usiChannel - - N - -] - - - - - - - -] - 1-]-
wlindex - |- - |-l - -1-] - - - - - - - -1 - 1-]-
bySubindex - -l - -l - -] - - - - - - -l - -] -
udiTimeOut RN - - - - - - |- - -]-
dwData -l N -] - -] - - - - - - -] - 1-]-
usiDatalength - - -V - -] - - - - - - - -1 - 1-]-
xDone N - - -] - -] - - - - - - - -1 - -] -
xBusy N -[-1 - -1 -1-1-]- - - - - - - -l - -] -
xError N -1 -1-1-1-1-1-]- - - - - - - - - |- -
eError ETC CO ERROR
udiSdoAbort -l f-r- N - - - - fer-J-g-
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®© Program demo

ST: Write servo slave control word mode object dictionary index 16#6040, subindex 16#00. (Note: values

written are stored in a byte type array with an array size of 4 bytes).

= 1| # ETC_CO_SdoWriteDWord 0 (
2 xExecuteJllE): =SD0_xExecute BENE |,
XAbort:= ,
4 usiCom:= ,

S uiDevice[ 1002 J:= 1002,

usiChannel:= ,

windex[ 24640 := 1é#6040,
bySubindex:= ,
A udiTimeOut[ S0 J:= 500,
10 dwData 0  |:= SDO Data[ 0 |
11 usiDatalength[ 2 |:= SDO_Length[ 2 |,
12 xDone=> ,
xBusy=> ,
1 XError=> ,

LD: Write servo slave control word mode object dictionary index 16#6040, subindex 16#00. (Note: values

written are stored in a byte type array with an array size of 4 bytes).
ETC_CO_SdoWriteDWord 0

ETC_CO SdoWriteDword
xExecute xDone

xAbort
usiCom

uiDevice
—usiChannel
1646040 —jwiIndex
[0 ] {bySubindex
500 —udiTimeOut
SDO_Data[ 0 | —{dwData

SDO_Length [ 2 —fusiDatalength

Note

PEUEVE l FALSE
XError = RISy
eError ETC_CO_NO_

udiSdoRbort [0 |

If an error occurs during communication, xError will be set to TRUE and eError will be assigned the relevant error
value (various values in the enumerated ERROR), see the following error codes for details.

Name Data Type Description
ETC CO NO ERROR WORD -
ETC_CO_FIRST ERROR WORD -
ETC_CO OTHER ERROR WORD f,fj;; !egf;hiiiffi;ﬁgde?’r all SDO channels in
ETC_CO DATA_OVERFLOW WORD -
ETC_CO TIMEOUT WORD -
ETC CO FIRST MF WORD -
ETC_CO_LAST ERROR WORD -
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5.3.6 ETC_CO_SdoWrite4

EtherCAT slave SDO data is written and the length of the written object dictionary value is not greater than 4 bytes.
The difference with the ETC_CO_SdoWriteDWord function block is that ETC_CO_SdoWrite4 writes the values as
a byte type array.

® Command Format

Instruction Name FB/FC LD ST File
ETC CO_SdoWrited(
xExecute:=,
xAbort:=,
usiCom:=,
uiDevice:=,
EtherCA T o Saowe usiChannel:=,
T Slave Taven i:éiii: windex:= ,
ETC_CO_Sdo | SDO B s ==t | bySubindex:=, I0DrvEth
Write4 Write vsutnder udiTimeOut:=, erCAT
instructio ESVH{“ - abyData:=,
n - usiDatalength:=,
xDone=>,
xBusy=>,
xError=>,
eError=>,
udiSdoAbort=>);
© Related Variables
Input variable
Input variable Name Data type Range mlttil;l:za Descriptive
xEnable Funchlr:);ﬂIz lock BOOL TRUE-FALSE - TRUE: start function block running
<Abort Function block BOOL TRUE-FALSE | FALSE If TRUE, the currpnt function block read
abort command is terminated!
[f only one EtherCAT master is used,
Number of usiCom is 1. If more than one master is
usiCom EtherCAT USINT 1-2 1 j .
used, the first master is 1, the second
masters .
master is 2, and so on.
uiDevice Slave station UINT 1-65535 0 Slave station number e.g. 1001,1002 etc.
number
usiChannel Reserved USINT 1 1 Reservations
Object . -
windex dictionary WORD 1-65535 0 e.g. servo control word object dictionary
. 16#6040
master index
Object e.g. servo control word object dictionary
bySubindex dlctlgnary sub- BYTE 0-255 0 subindex 16400
index
udiTimeOut Timeout UDINT 1-65535 0 I’ll"ll;neout for reading slave parameters in
RE SDO data values read from the slave,
abyData Data value read A Y - 0 values filled in order from array index 1
Y [1..4]OF BYTE " Y
usiDataLength Length of data USINT 0-255 0 Length of the data value written to the
read slave SDO
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QOutput variable
Output variable Name Data type Range 1n1:i1:llllza Descriptive
xDone Completion BOOL TRUE-FALSE - Client communication complete
Function
xBusy Block BOOL TRUE-FALSE - Function block running flag
Running
xError Error Flag BOOL TRUE-FALSE - [Error Status
Please refer to the CAA Net Base
eError Error NBS.ERROR - - Services library enumeration ERROR
for specific errors.
More error information can be read
udiSdoAbort Abort UDINT 0-4294967295 0 from this output variable when a
device error occurs
Bo . . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
— 2}
2125|2255 |SIElg |z |2|5| 8 |B|2|8 22
ClHEI&|812/13|2|2|3|5|3|3| 2 |28 |3|5|7|2
= @S| E (g5 7|55 S| 2F E|E o A
xExecute N[ - -] -] - -] - - - - - - - -l -]
xAbort N -[- - -]-] - -1 - - - - - - - -l - -] -
usiCom - -l - =N - -] - - - - - - |- - -]-
uiDevice - - LN -] - - - - - - 1 -]-
usiChannel - - N - -] - - - - - - - -] - 1-]-
wlindex - |- - |-l - -1-] - - - - - - - -1 - 1-]-
bySubindex - -l - -l - -] - - - - - - -l - -] -
udiTimeOut - -l - -l -] - V-] - - - - - - -1 - 1-1-
abyData ARRAY [1.4]OF BYTE
usiDatalength - - N - -] - - - - - - -1 - 1-]-
xDone N - - -] - -] - - - - - - - -1 - -] -
xBusy N -[-1 - -1 -1-1-]- - - - - - - -l - -] -
xError N -1 -1-1-1-1-1-]- - - - - - - - - |- -
eError ETC CO ERROR
udiSdoAbort -l f-r- N - - - - fer-J-g-
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®© Program demo

ST: Write servo slave control word mode object dictionary index 16#6040, subindex 16#00. (Note: values

written are stored in a byte type array with an array size of 4 bytes)
ETC_CO_SdoWrited 0 (

2 xExecutefiEIE: = bDO_xExecute,
xAbort:= ,

: usiCom:= ,

uiDevice| 1002 |:= 1002,

usiChannel:= ,

wIindex[ 24640 |:= 1c#6040,
bySubindex:= ,
udiTimeOut] 500  |:=500 ,

10 abyData:=5D0_Data ,

11 usiDatalength[ 2 |:=SDO Length[ 2 |,

xDone=> ,
xBusy=> ,

1 XError=> ,
eError=> ,
udiSdoAbort=> );

LD: Write servo slave control word mode object dictionary index 16#6040, subindex 16#00. (Note: values

written are stored in a byte type array with an array size of 4 bytes)

ETC_CO_SdoWrited 0
SDO_xExecute ETC CO_SdoWrited
-{].ﬂ' xExecute xDone F=—{Ev i —
= xAbort xBusy M=
[[1 ]—{usiCom xError p=
1002 —{uiDevice eError
—|usiChannel udiSdoAbort—[ o0 |
1646040 —wIndex
[ 0 ] —bySubindex
500 —udiTimeOut
SDO_Data —abyData
SDO_Length[ 2 —|usiDatalength

Note

If an error occurs during communication, xError will be set to TRUE and eError will be assigned the relevant error

value (various values in the enumerated ERROR), see the following error codes for details.

Name Data Type Description
ETC CO NO ERROR WORD -
ETC_CO_FIRST ERROR WORD -
ETC_CO OTHER ERROR WORD f,fj;; !egf;hiiiffi;ﬁgde?’r all SDO channels in
ETC_CO DATA_OVERFLOW WORD -
ETC_CO TIMEOUT WORD -
ETC CO FIRST MF WORD -
ETC_CO_LAST ERROR WORD -
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5.3.7 ETC_CO_SdoWrite

EtherCAT slave SDO data is written and the length of the written object dictionary value is not greater than 4 bytes.
The difference with the ETC_CO_SdoWriteDWord function block is that ETC_CO_SdoWrite4 writes the values as
a byte type array.

® Command Format

Instruction Name FB/FC LD ST File
ETC_CO_SdoWrite(
xExecute:=,
xAbort:=,
usiCom:=,
uiDevice:=,
ETC_CO_SdoWrite usiChannel:=,
Et}slfrCA Tieate j%i;':: wInde).(:= ,
ave ubevie ol | DySubindex:=,
ETC CO_Sdo | SDO FB —usiChannel wissossott— | udiTimeOut:=, I0DrvEth
Write Write ovadbindex el pBuffer:=, erCAT
instructio oouer o szSize:=,
n - eMode:=,
xDone=>,
xBusy=>,
xError=>,
eError=>,
udiSdoAbort=>,
szDataWritten=>);
© Related Variables
Input variable
. initiali . ;.
Input variable Name Data type Range 1n1ti1(z:nlza Descriptive
Function Block . .
xEnable Enable BOOL TRUE-FALSE - TRUE: start function block running
«Abort Function block BOOL TRUE-FALSE | FALSE If TRUE, the currgnt function block read
abort command is terminated!
Number of If only one EtherCAT master is used,
) usiCom is 1. If more than one master is
usiCom EtherCAT USINT 1-2 1 .
masters used, the first master is 1, the second
master is 2, and so on.
uiDevice Slagluers]‘gaet;on UINT 1-65535 0 Slave station number e.g. 1001,1002 etc.
usiChannel Reserved USINT 1 1 Reservations
Object e.g. servo control word object dictiona
windex dictionary WORD 1-65535 0 1'6g# 5040 ) Y
master index
Object e.g. servo control word object dictionary
bySubindex dlctl?lrllgg( sub- BYTE 0-255 0 subindex 16400
udiTimeOut Timeout UDINT 1-65535 0 qu;neout for reading slave parameters in
IPointer to data . .
pBuffer buffer CAA.PVOID — — 'Write data pointer start address
szSize Data buffer size] CAA.SIZE - —  |Write data length
eMode :er;zig?de ETC—SS _MO - — 'Write mode selection
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QOutput variable
Output variable Name Data type Range 1n1:i1:llllza Descriptive
xDone Completion BOOL TRUE-FALSE - Client communication complete
Function
xBusy Block BOOL TRUE-FALSE - Function block running flag
Running
xError Error Flag BOOL TRUE-FALSE - [Error Status
Please refer to the CAA Net Base
eError Error NBS.ERROR - - Services library enumeration ERROR
for specific errors.
More error information can be read
udiSdoAbort Abort UDINT 0-4294967295 0 from this output variable when a
device error occurs
Completion
szDataWritten of write data | CAA.SIZE - - Completion of write data length
length
Bo .
. . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
o T = 2}
EEHEEEEEHERE R E EEEE
e HEEHEEHEEIRE R EIE R
) = ®)
xExecute N -] - -] - ]-]-] - - - - - - - -1 - -] -
xAbort N -] - -1-] - ]-1-] - - - - - - - -1 - 1-]-
usiCom e - - - - - - -l - -] -
uiDevice - aEEREEEE - - - - - - 1 -]-
usiChannel HEEEE - - - - - - -] - |-]-
wlindex - |- - --] - -1-] - - - - - - - -] - 1-]-
bySubindex - R R R - - - - - - -1 - 1-]-
udiTimeOut e - - - - - - |-l - 1-1-
pBuffer CAA.PVOID
szSize CAA.SIZE
eMode ETC CO MODE
xDone N - - - -] - - - - - - -1 - 1-1-
xBusy N -1 - 1-1-1-1-1-]- - - - - - - -l - l-]-
xError N -1 - 1-1-1-1-1-1- - - - - - - -1 - 1-]-
eError ETC CO ERROR
udiSdoAbort -l f-r- N r-r-r-r - f-f-f-r-J-1-
szDatWritten CAA.SIZE
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®© Program demo
ST: Write servo slave control word mode object dictionary index 16#6040, subindex 16#00.

= 2 ETC_CO_SdoWrite_ 0(

3 xExecutcejENE: = SDC_xExecutem

4 xXAbort:= ,

: usiCom:= ,

uiDevice[ 1002 := 1002,

usiChannel:= ,

wIndex| 24640 |:=16#6040 ,

bySubindex:= ,

udiTimeOut[ S0  J:= 500,

pBuffer| 3019616116 |:= ADR (SDO_Data[ 16500000000 |) ,
12 szSize[ 2 |:= 2,

13 eMode:= ,

14 xDone=> ,

xBusy=> ,

le xError=> ,

1 eError=> ,

18 udiSdoAbort=> ,

15 szDataWritten[ 2 > SDO Length[ 2 )

LD: Write servo slave control word mode object dictionary index 16#6040, subindex 16#00.

ETC_CO_SdoWrite 0
SDO_xExecute ETC_CO_SdoWrite

'ﬂlﬂ' xExecute xDone JECCAl

"""" = xAbort xBusy ~ 383
[2 ]—usiCom xError = B3RS

1002 —{uiDevice eError [—
[[1 ]—usiChannel udiSdoAbort—[ 0 |
16#6040 —{wIndex szDataWritten—SDO _Length [ 2 |
[0 | —{bySubindex
500 —udiTimeOut
ADR (SDO_Data) —pBuffer

Note
If an error occurs during communication, xError will be set to TRUE and eError will be assigned the relevant error
value (various values in the enumerated ERROR), see the following error codes for details.

Name Data Type Description
ETC CO NO ERROR WORD -
ETC_CO_FIRST ERROR WORD -
ETC CO OTHER ERROR WORD gl}ll;; !egro;hiiﬁfiiz’fgdeg"r all SDO channels in
ETC CO DATA OVERFLOW WORD -
ETC CO_TIMEOUT WORD -
ETC_CO_FIRST MF WORD -
ETC CO LAST ERROR WORD -
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5.3.8 IoDrvEtherCAT_ Diag
EtherCAT slave SDO data is written and the length of the written object dictionary value is not greater than 4 bytes.
The difference with the ETC_CO_SdoWriteDWord function block is that ETC_CO_SdoWrite4 writes the values as

a byte type array.

® Command Format

Instruction Name | FB/FC LD ST File
IoDrvEtherCAT Diag(
EtherCA xRestart:=._,
T Master ToDrvEthercat_Diag XStOpBUS.* ’
loDrvEtherCA | p o1 FB - - “:::E xConfigFinished=>, I0DrvEth
T_Diag I e | xDistributedClockInSync | erCAT
- mstructio -
n xError=>,
xSyncInWindow=>);
® Related Variables
Input variable
Input variable Name Data type Range 1n1tti1(z)1nlza Descriptive
<Restart EtherCAT BOOL TRUE-FALSE | FALSE TRUE: (rising edge signal) EtherCAT
master restart master reboot
xStopBus | CtherCAT BOOL | TRUE-FALSE | FALSE [Stop EtherCAT master
master stop
QOutput variable
Output variable Name Data type Range mlttil;l:za Descriptive
Etrlrl;g(;e?T [f EtherCAT configuration is
xConfigFinished . BOOL TRUE-FALSE | FALSE [complete and communication is
configuration i .
running, the output is TRUE.
complete
o DC . o .
xDistributedClockInS synchronisati BOOL TRUE-FALSE | FALSE TRUE if thF: synchronisation mode is
yne . completed in DC mode.
on signal
xError Error flags BOOL TRUE-FALSE - [Error status
Svnchronisati If the synchronisation is within the
xSyncInWindow ynen BOOL TRUE-FALSE | FALSE [synchronisation window, the output is
on window
TRUE.
Bo .
. . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
o = = “
W | c cc
AR HEEE IR EIEIEREEEEEE
SIZE|E|BZ|3|2|Z2|53|5|53|3| 2 |=|5 |35 7|2
= SIR-RI= == - & 8
xRestart N l-[- - -] -] - -] - - - - - - - |-l - |-]-
xStopBus N - - - - -1 - - - - - - i I e
xConfigFinished N -[-] - |- - -1 - - - - - - - -1 - 1-]-
xDistributedClockInSyn NI ] i i i i i I R
c
xError N [-[-] - |- - | -1-] - - - - - - - |-l - |-1-
xSyncnWindow N -1-] -] - l-1-1 - - - - - - - -1 - 0-1]-
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®© Program demo

ST: If the device has only one master, the instantiation name is EtherCAT Master Leadshine A. If the
EtherCAT configuration is complete, the communication is running and the synchronisation mode is completed in
DC mode, the values xConfigFinished and xDistributedClockInSync are output as TRUE.

1 EtherCAT Master Leadshine A(

:=EtherCAT_xStop S
xConfigFinishedfElE=> EtherCAT xConfigFinished RENEN,
xDistributedClockInSynclENE=> EtherCAT xDistributedClockInSyncRGENEN,
xError=> ,

xSyncInWindow=> )

LD: If the device has only one master, the instantiation name is EtherCAT Master Leadshine A. If the
EtherCAT configuration is complete, the communication is running and the synchronisation mode is completed in
DC mode, the values xConfigFinished and xDistributedClockInSync are output as TRUE.

EtherCAT Master_Leadshine A
EtherCAT xRestart IoDrvEthercat Diag
lﬂDﬂ xRestart xConfigFinished Tl
xDistributedClockInSync =
EtherCAT xStop iError = |ERER
[IDE xStopBus xSyncInWindow =

Note
The name of the instantiation needs to be the same as the name of the master bus so that the master bus can be

restarted.
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5.3.9 ETCSlave

EtherCAT slave SDO data is written and the length of the written object dictionary value is not greater than 4 bytes.
The difference with the ETC_CO_SdoWriteDWord function block is that ETC_CO_SdoWrite4 writes the values as

a byte type array.

® Command Format

Instruction Name FB/FC LD ST File
EtherCA
T Master o, .

ETC SlaVe Example FB —xSetOperational wiState — ZTS S\l:jgte;t);iit?peratlon Igll?CI-X'EI‘th
instructio T ’
n

© Related Variables
Input variable

Input variable Name Data type Range mlttil;lllza Descriptive

Try to set the

If the input is TRUE (rising edge signal)
then an attempt is made to set the slave's
state machine to the

slave to the
xSetOperational ETC_SLAVE BOOL TRUE-FALSE | FALSE

OPERATIONA ETC SLAVE OPERATIONAL state
L state - -
Qutput variable
Output variable Name Data type Range 1n1tti1(z)1nlza Descriptive
ETC_SLAVE
wState Slave status STATE - - Read slave status
Bo .
. . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
g 2}
wlw|=| 2 c C|C — Sl =5 |o b
SI12S5|2|Elg|S|SlElg|=z|2|E| & |2|2|22|zlz
S |2 zZ| Z|Z|Z = > (S 2|58]|8 (3|2
= | @ g @ S0 =2 15|57 S| =3 B & T o 8
xSetOperational N -1 - 1-1-1-1-1-]- - - - - - - -] - 1-]-
wState ETC SLAVE STATE

® Program demo
ST: Take L7EC _400S as an example to add the instance name of the relevant servo slave, and define
ETCSlave_state as the ETC_SLAVE STATE enumeration body variable. (See Notes for detailed state)

L7EC_400S (xSetOperational:= , wState:E’.TC'Slav-‘:_statn‘E ):

LD: Take L7EC_400S as an example to add the instance name of the relevant servo slave, and define
ETCSlave_state as the ETC_SLAVE STATE enumeration body variable. (See Notes for detailed state)

ETCslave_state |EIC_SLAVE

‘ TEC_400S.wState [EIC_SLAVE
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Note

wState is the enumerator ETC_SLAVE STATE variable, which reads the slave state, and the following table
shows the information of the ETC SLAVE STATE enumerator variable.

Name Data Type Description
ETC SLAVE BOOT WORD Takes the value 0
ETC _SLAVE Init WORD Takes the value 1
ETC_SLAVE PREOPERATIONAL WORD Takes the value 2
ETC SLAVE SAVEOPERATIONAL WORD Takes the value 4
ETC SLAVE OPERATIONAL WORD Takes the value 8

324




% Leadshine

Medium-Sized PLC Instruction Guide

5.4 Ethernet-IP communication
5.4.1 Instruction List

Instruction Name FB/FC Functionality
Type
loDrvEtherNetIP_Diag FB Ethernet/IP Master Example
RemoteAdapter FB Ethernet/IP Slave Example
Ethernet.IP Generic_Service FB CIP Universal Display Service
comnfun?c;ttion 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
5.4.2 IoDrvEtherNetIP_Diag
Ethernet/IP Master Example
® Command Format
Instruction Name FB/FC LD ST File
Ethernet/I
o herNe dia
IoDrvEtherNet El\;[;ftf; FB et so0L - Samertate eate)— IoDrvEtherNetIP(xReset:=, | IoDrvEthe
IP Diag ~xampt sError— eState=> , eError=>); rNetIP
- nstructio
n
© Related Variables
Input variable
Input variable Name Data type Range mlttil;l:za Descriptive
xReset Rest BOOL TRUE-FALSE | FALSE [TRUE: (Rising edge signal) reset master
QOutput variable
Output variable Name Data type Range mlttil;l:za Descriptive
ETC SLAVE Status of EtherNet/IP when doing
eState Slave status = - -
_STATE scanners
Please refer to the loDrvEtherNetIP
eError Error ERROR - - library enumeration ERROR for
specific errors.
Bo .
. . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
— wn
@ |w|2| 2 C C |G — =~ |5 |3 |o 3
O<o§§‘£992§255m§§>gcw
S |= %5Z| 31|22 = Z | > 2% |72
xReset N - - - - - - - - - - - - -]
eState ScannerState
eError ERROR
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®© Program demo

ST: The instantiated name is Ethernet IP_Scanner, and eState is the current state when you are a scanner.

-| Ethernet_IP_Scanner (xResetflEEl:= EcherNet_xResec[ZEEl, eState[ IF_CONFIG > EtherNet_state[ IP CONFIG |, eError=> ):

LD: The instantiated name is Ethernet IP_Scanner, and eState is the current state when you are a scanner.

EtherNet_xReset

{Ethernet_IP_Scanner!

Note

XReset

iUk

IoDrvEtherNetIP.IoDrvEtherNetIP diag

eState [—{ IP CONFIG |-
eError NO ERROR

If an error occurs in the use of the function block, eError will be assigned the relevant error value (the various
values in the enumerated ERROR). See the following error codes for details.

Error Code Definition Descripcion

0 NO ERROR -
16#1 INVALID COMMAND -
16#2 OUT _OF MEMORY -
16#3 INVALID DATA -
16#64 INVALID SESSION_HANDLE -
16#65 INVALID LENGTH -
16#69 UNSUPPORTED PROTOCOL_VERSION -
16#AA NBS _ERROR -

NBS_RCV_ERROR

NBS_SND ERROR

ENCAPSULATION ERROR

TCPIP_CONFIG_ERROR

UDP_CONFIG_ERROR

UDP_RECV_ERROR

UDP_SEND ERROR

UDP_CLOSE_ERROR

NULL_POINTER

DEVICE STATE ERROR

RECONFIGURATION_FAILED

PERFORMANCE MONITOR_DISABLE
D

INVALID MEASURING POINT

IP_CONFIG_ERROR
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5.4.3 RemoteAdapter
Ethernet/IP Slave Example

©® Command Format

Instruction Name | FB/FC LD ST File
Ethernet/I Remote':_Adapter(
P SlaVe RemoteAdapter XReseti ’
RemoteAdapte E 1 FB —Reset ? sz | XAcknowledge:=, ToDrvEthe
r ! X?mpte —xAcknowledge xD\agnuztD\Li?;;E:ni;: eState:> , rNetIP
Lns ructio xDiagnosticAvailable=>,
sDiagString=>);
® Related Variables
Input variable
Input variable Name Data type Range lmttil;lllza Descriptive
xReset Rest BOOL TRUE-FALSE | FALSE [TRUE: (Rising edge signal) reset master
Confirmation TRUE: (Rising edge signal)
xAcknowledge | of diagnostic BOOL TRUE-FALSE | FALSE |Acknowledgement of diagnostic
information information
Qutput variable
Output variable Name Data type Range lmttil;lllza Descriptive
ETC SLAVE Status of EtherNet/IP when doing
eState Slave status - -
STATE scanners
xDiagnosticAvailabl Dlagpostlcs BOOL TRUE-FALSE | FALSE
e available
Diacnostic Diagnostic information string,
sDiagString ENOS! STRING - - displays diagnostic information
Information
about the adapter
Bo .
. . Real Moment, Duration,
ole Bit string Integer ]
an number Date, String
g | = n
W |w C c|C _ = = |O ]
o < g = g z| £ |8|C 2| 2 % E T |E| 2|2 3 |o|z
o |4 A= zZ |Z|Z 51 =3 > > Sl S |3 Z
xReset N - -] - -1-1-1-1-1- - - - - - - -0 - -] -
xAcknowledge N - -] - -1-1-1-1-1- - - - - - - -1 - 1-]-
eState AdapterState
xDiagnosticAvailable | V [ -[-] - |- - l-1-] - - - - - - - |- -
sDiagString - - l- - - - -] - - - - - - - - -]
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®© Program demo
ST: The instantiated name is EtherNetIP Adapter, and eState is the current state of EtherNet/IP when it is an

adapter.

EtherNetIP_ Adapter|(
xResetSd:= Ethernet IP Adapter Reset[Ed,
XAcknowledge:= ,
eState[ NOT_CONFIG ¥ F>Ethernet_IP Adapter_ State[NOT_CONFIG) | ,
xXDiagnosticAvailable=> ,
sDiagString=> ) ;|RETUEN]

LD: The instantiated name is EtherNetIP_Adapter, and eState is the current state of EtherNet/IP when it is an
adapter.
EtherNetIP Adapter

Ethernet_IP_Adapter Reset IoDrvEtherNetIP.RemoteAdapter diag
1, XReset eState
PRl = xAcknowledge xDiagnosticAvailable = [PyNfs

sDiagString— [+ ]
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5.4.4 Generic_Service
Accessing the CIP Common Display Services function block of the EtherNetIP adapter.

©® Command Format

Instruction Name EB/F LD ST DU
Generic_Service(
xExecute:=,
xDone=>,
xBusy=>,
xError=>,
CIp _ itfEtherNetIPDevice:=,
Universal e cool B i eClass:=,
Generic_Servi | Display e <ot | dwlnstance:=, EtherNetl
. FB e .
ce Service eBrror=>, PService
instructio wAttribute:= ,
n eService:=,
pWriteData:=,
udiWriteDataSize:=,
pReadData:=,
udiReadDataSize:=,
udiReceivedDataSize=>);
© Related Variables
Input variable
Input variable Name Data type Range mlttil;lllza Descriptive
«Execute Function Block BOOL TRUE-FALSE i TRUE: (risiqg edge signal), start function
Enable block operation
The class of objects to which the service
ENIP. CIP refers, either CIP standard objects or third
eClass Class - -
Class party vendors.
Custom objects
itfEtherNetIPDe| RSO SIave \ypy o NetIPSer o
vice Instantiation vice - - Remote slave instantiation name
Name
DWORD The actual number of instances when CIP
dwlnstance Instance - - is executed, which should be greater than
or equal to 1.
wAttribute Attribute WORD - - Attributes pointed to by the service
ENIP.
eService Public Services|CIPCommonSe - - CIP Common Public Service
rvice
. . POINTER TO Pointer to attribute data to be written to
pWriteData | Write Cache BYTE - - he tarcet adapter
pdiWriteDataSiz - Write data |y 1~65535 - |Write Data Length
e length
. POINTER TO Pointer to attribute data, data received
pReadData |Receive Cache BYTE - - from adapter
udiReadDataSiz . .
o Receive Length UDINT 1~65535 - Length of data received from the adapter
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QOutput variable
Output variable Name Data type Range 1n1:i1(z:llllza Descriptive
xDone Completion BOOL TRUE-FALSE - Client communication complete
Function
xBusy Block BOOL TRUE-FALSE - Function block running flag
Running
xError Error Flag BOOL TRUE-FALSE - [Error Status
Please refer to the CAA Net Base
eError Error NBS.ERROR - - Services library enumeration ERROR
for specific errors.
udiReceivedDataSize Reception UDINT - - Reception length
length
Bo .
. . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
5 wn
@ |w|Z| Z < =g — =~ |53 |C =
3 |213|Z|E|2| S |8|E Z | 2 2 S| & B = 2|3 |9
S |3 =z Z |Z|Z 51 Z > | > Sl g |93 Z
= | @ @ g5 = |55 = = | - = 2| T | A
xExecute N -1-1 - T-1-1-1-1-7]- - - - - - - -] - -] -
eClass ENIP. CIP Class
itfEtherNetIPDevice IEtherNetIPService
dwlnstance aEEREEE . - - - - - - -] - -] -
wAttribute - |- - - - - -] - - - - -] - - -
eService ENIP. CIPCommonService
pWriteData POINTER TO BYTE
wdiWriteDataSize | = =[] - <[] - [N[-]-1-]-1-1 - [-[-T-T-]-]
pReadData POINTER TO BYTE
udiReadDataSize - - -] - [N - - - - - - - -] - -] -
xDone N -1-1 - T-1-1-1-1-7]- - - - - - - -] - -] -
xBusy N -l - -1 - 1-1-] - - - - - - - -] - -] -
xError N -1 - -1-]-1-1-1]- - - - - - - -] - -] -
eError ENIP. ERROR
udiReceivedDataSize | - [ -[-[ - [-[-[ - [~N][-] -1 -[]-1-1-1-"1-71-71T-1-]-

® Program demo

ST: Attribute and service data in the user program can be obtained through the function block Generic_Service.

Generic_Service_0(

xExecuc=lEE:= Gensric Service Execut=RGREIEL,
xDonelflA=> Generic_Service_DoneRGIEA,

xBusy=> ,
XxError=> ,

itfEcherNetIPDevice:=EtherNetIP Adapter ,

eClass[ identiyOb » J:=16£1 ,

dwinstance[ 1 |

eError=> ,

whttribute[ 1 |:=1 ,

eService| SET_ATTRIE

¢ |:= ENIP.CIPCommonService.SET_ATTRIBUTE SINGLE,

pWriteDatal 188B43AEE34 |:= ADR (WriteData),

udiWriteDataSize[ 12 |

SIZEOF (WriteData),

pReadDatal 168843AEE40 |: =ADR (ReadData)
udiReadDataSize[ 12 |:=SIZEOF (ReadData) ,

udiReceivedDataSize=>

) ; RETURN]
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LD: Attribute and service data in the user program can be obtained through the function block Generic_Service.

Generic_Service_0
Generlc_SE;)j}ce_Exm:ute ENIP.Generic Service
ﬂl|} xExecute - xDone FfETTio—
EtherNetIP Adeapter —|itfEthexNetIPDevice xBusy =
1641 —{eClass xError =
1 —{dwInstance eError
1 —wAttribute udiReceivedDataSize [—
ENIP.CIPCommonService.SET_ATTRIBUTE SINGLE —eService
ADR (WriteData) —pWriteData
SIZEOF (WriteData) udiWriteDataSize
ADR (ReadData) —pReadData
SIZEOF (ReadData) [ 12 HudiReadDataSize

Note
itfEtherNetIPDevice is the instantiated name of the slave and eService is the CIP Public Service ID and name (see
table below for details). If an error occurs in the usage function block, eError will be assigned the relevant error
value (various values in the enumerated ERROR). See the following error codes for details.

CIP Common Services and Attributes

ID Causality

16#1 IdentityObject

16#2 MessageRouterObject

16#3 DeviceNetObject

16#4 AssemblyObject

16#5 ConnectionObject

16#6 ConnectionManagerObject

16#7 RegisterObject

16#8 DiscretelnputPointObject

16#9 DiscreteOutputPointObject
16#A AnalogInputPointObject
16#B AnalogOutputPointObject

16#E PresenceSensingObject

16#F ParameterObject
16#10 ParameterGroupObject
16#12 GroupObject
16#1D DiscretelnputGroupObject
16#1E DiscreteOutputGroupObject
16#1F DiscreteGroupObject
16#20 AnalogInputGroupObject
16#21 AnalogOutputGroupObject
16#22 AnalogGroupObject
16#23 PositionSensorObject
16#24 PositionControllerSupervisorObject
16#25 PositionControllerObject
16#26 BlockSequencerObject
16#27 CommandBlockObject
16#28 MotorDataObject
16#29 ControlSupervisorObject
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16#2A ACDCDriveObject

16#2B AcknowledgeHandlerObject
16#2C OverloadObject

16#2D SoftstartObject

16#2E SelectionObject

16#30 S _DeviceSupervisorObject
16#31 S_AnalogSensorObject
16#32 S AnalogActuatorObject
16#33 S_SingleStageControllerObject
16#34 S GasCalibrationObject
16#35 TripPointObject

16#37 FileObject

16#38 S PartialPressureObject
16#39 SafetySupervisorObject
16#3A SafetyValidatorObject
16#3B SafetyDiscreteOutputPointObject
16#3C SafetyDiscreteOutputGroupObject
16#3D SafetyDiscretelnputPointObject
16#3E SafetyDiscreteInputGroupObject
16#3F SafetyDualChannelOutputObject
16#40 S_SensorCalibrationObject
16#41 EventLogObject

16#42 MotionDeviceAxisObject
16#43 TimeSyncObject

16#44 ModbusObject

16#45 OriginatorConnectionListObject
16#46 ModbusSerialLinkObject
16#47 DeviceLevelRingObject
16#48 QoSObject

16#49 Safety AnalogInputPointObject
16#4A Safety AnalogInputGroupObject
16#4B SafetyDualChannel AnalogInputObject
16#4C SERCOSIIILinkObject
16#4D TargetConnectionListObject
16#4E EnergyObject

16#4F ElectricalEnergyObject
16#50 Non_ElectricalEnergyObject
16#51 BaseSwitchObject
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SNMPObject

PowerManagementObject

ControlNetObject

ControlNetKeeperObject

ControlNetSchedulingObject

ConnectionConfigurationObject

PortObject

TCPIPInterfaceObject

EthernetLinkObject

CompoNetLink

CompoNetRepeater

CIP and library-specific errors

Error Code

Definition

Descripcion

NO_ERROR

Service was successfully performed by the
object specified.

16#1

CONNECTION_FAILURE

A connection related service failed along the
connection path.

16#2

RESOURCE_UNAVAILABLE

Resources needed for the object to perform the
requested service were unavailable

16#3

INVALID PARAM_ VALUE

See Status Code 0x20, which is the preferred
value to use for this condition.

16#4

PATH SEGMENT ERROR

The path segment identifier or the segment
syntax was not understood by the processing
node. Path processing shall stop when a path
segment error is encountered.

16#5

The path is referencing an object class,
instance or structure element that is not known

PATH DESTINATION_UNKNOWN | or is not contained in the processing node. Path

processing shall stop when a path destination
unknown error is encountered.

16#6

PARTIAL TRANSFER

Only part of the expected data was transferred.

16#7

CONNECTION_LOST

The messaging connection was lost.

16#8

SERVICE NOT_SUPPORTED

The requested service was not implemented or
was not defined for this Object Class/Instance.

16#9

INVALID ATTRIBUTE VALUE Invalid attribute data detected.

16#A

An attribute in the Get_Attribute List or

ATTRIBUTE_LIST ERROR Set_Attribute List response has a non-zero

status.

16#B

ALREADY IN REQUEST STATE

The object is already in the mode/state being
requested by the service

16#C

OBJECT_STATE ERROR

The object cannot perform the requested
service in its current mode/state.

16#D

OBJECT ALREADY_ EXIST

The requested instance of object to be created

S already exists.

16#E

ATTRIBUTE NOT SETTABLE

A request to modify a nonmodifiable attribute
was received.

333




Medium-Sized PLC Instruction Guide

PRIVILEGE VIOLATION

A permission/privilege check failed

DEVICE_STATE_ERROR

The device’s current mode/state prohibits the
execution of the requested service.

REPLY DATA TOO LARGE

The data to be transmitted in the response
buffer is larger than the allocated response
buffer

16#12

FRAGMENTATION _OF VALUE

The service specified an operation that is going
to fragment a primitive data value, i.e. half a
REAL data type.

16#13

NOT_ENOUGH_DATA

The service did not supply enough data to
perform the specified operation.

16#14

ATTRIBUTE NOT_SUPPORTED

The attribute specified in the request is not
supported.

16#15

TOO MUCH_DATA

The service supplied more data than was
expected.

16#16

OBJECT DOES_NOT EXIST

The object specified does not exist in the
device.

16#17

SERVICE_FRAGMENTATION SEQU
ENCE NOT IN PROGRESS

The fragmentation sequence for this service is
not currently active for this data.

16#18

NO _STORED ATTRIBUTE DATA

The attribute data of this object was not saved
prior to the requested service.

16#19

STORE_OPERATION_ FAILURE

The attribute data of this object was not saved
due to a failure during the attempt.

16#1A

ROUTING_FAILURE REQUEST PA
CKET TOO LARGE

The service request packet was too large for
transmission on a CAA Net Base Services in
the path to the destination. The routing device
was forced to abort the service.

16#1B

ROUTING_FAILURE RESPONSE P
ACKET TOO LARGE

The service response packet was too large for
transmission on a CAA Net Base Services in
the path from the destination. The routing
device was forced to abort the service.

16#1C

MISSING ATTRIBUTE_LIST ENTR
Y DATA

The service did not supply an attribute in a list
of attributes that was needed by the service to
perform the requested behavior.

16#1D

INVALID ATTRIBUTE VALUE LIS
T

The service is returning the list of attributes
supplied with status information for those
attributes that were invalid.

16#1E

EMBEDDED SERVICE ERROR

An embedded service resulted in an error.

16#1F

VENDOR_SPECIFIC_ERROR

A vendor specific error has been encountered.
The Additional Code Field of the Error
Response defines the particular error
encountered. Use of this General Error Code
should only be performed when none of the
Error Codes presented in this table or within an
Object Class definition accurately reflect the
error.

16#20

INVALID PARAMETER

A parameter associated with the request was
invalid. This code is used when a parameter
does not meet the requirements of this
specification and/or the requirements defined
in an Application Object Specification.

16#21

WRITE ONEC_VALUE OR MEDIU
M_ALREADY WRITTEN

An attempt was made to write to a write-once
medium (e.g. WORM drive, PROM) that has
already been written, or to modify a value that
cannot be changed once established.
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An invalid reply is received (e.g. reply service
code does not match the request service code,
16#22 INVALID REPLY RECEIVED or reply message is shorter than the minimum
expected reply size). This status code can serve
for other causes of invalid replies.
The message received is larger than the
16#23 BUFFER OVERFLOW receiving buffer can handle. The entire
message was discarded.
16404 MESSAGE FORMAT ERROR The format of the received message is not
- - supported by the server.
The Key Segment that was included as the first
segment in the path does not match the
16#25 KEY FAILURE IN PATH destination module. The object specific status
shall indicate which part of the key check
failed.
The size of the path which was sent with the
Service Request is either not large enough to
16#26 PATH_SIZE_INVALID allow the Request to be routed to an object or
too much routing data was included.
UNEXPECTED_ ATTRIBUTE IN LIS | An attempt was made to set an attribute that is
16#27 - - = o
T not able to be set at this time.
The Member ID specified in the request does
16#28 INVALID MEMBER ID not exist in the specified
Class/Instance/Attribute
16429 MEMBER NOT SETTABLE A requesjc to modify a non-modifiable member
- - was received
This error code may only be reported by
GROUP 2 ONLY SERVER GENER DeviceNet Group 2 Only.servers with 4K or
16#2A ~ TAL FAILURE less code space and only in place of Service
- not supported, Attribute not supported and
Attribute not settable.
A CIP to Modbus translator received an
16428 UNKNOWN_MODBUS_ERROR unknown Modbus Exception Code.
1642C ATTRIBUTE NOT GETTABLE A request to read a non-readable attribute was
— - received
1642D INSTANCE NOT DELETABLE g:leetree(?uested object instance cannot be
The object supports the service, but not for the
1649E SERVICE NOT SUPPORTED FOR | designated application path (e.g. attribute).
SPECIFIED PATH NOTE: Not to be used for any set service (use
General Status Code 0x0E or 0x29 instead)
16#100 TIME OUT Request timed out.
INTERFACE_MISSING [EtherNetIPService is not implemented.
REMOTE CALL FAILED No physical connection.
NULL POINTER Wrong input value NULL.
INVALID DATA_ SIZE Size of data unacceptable.
Version missmatch. Device implements not the
WRONG_INTERFACE_VERSION same version of interface for the called
method.
NO_MEMORY Not enough memory
UNKNOWN_ERROR An unknown error occured.
ABORTED Service was aborted
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5.4.5 Get_Attributes All

Getting the properties and service data of an object instance.

® Command Format

Instruction Name EB/F LD ST File
Get_Attributes All(
xExecute:=,
xDone=>,
Get all xBusy=>,
properties xError=>,
Get_Attributes | °F 2" = - itfEtherNetlPDevice:=, | by Ned
object FB I eClass:=, )
All . - witecevedosasal PService
- mstance — dwlnstance:=,
instructio eError=>,
n pData:=,
udiDataSize:=,
udiReceivedDataSize=>)
® Related Variables
Input variable
Input variable Name Data type Range lmttil;lllza Descriptive
«Execute Function Block BOOL TRUE-FALSE i TRUE: (rlslqg edge signal), start function
Enable block operation
itfEtherNetIPDe| NSO SIaVe |15 NetPSer o
. Instantiation . - - Remote slave instantiation name
vice vice
Name
The class of objects to which the service
ENIP. CIP refers, either CIP standard objects or third
eClass Class - -
Class party vendors.
Custom objects
DWORD The actual number of instances when CIP
dwlnstance Instance - - is executed, which should be greater than
or equal to 1.
Data Receive Buffer POINTER TO i i Pointer to the attribute data, received
P BYTE from the target slave.
udiDataSize |Receive Length|  UDINT - - Received data length
QOutput variable
Output variable Name Data type Range 1n1:i1(z:llllza Descriptive
xDone Completion BOOL TRUE-FALSE - Client communication complete
Function
xBusy Block BOOL TRUE-FALSE - Function block running flag
Running
xError Error Flag BOOL TRUE-FALSE - [Error Status
Please refer to the CAA Net Base
eError Error NBS.ERROR - - Services library enumeration ERROR
for specific errors.
udiReceivedDataSize R(I,grelgglon UDINT - - Reception length
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fl(()e Bit string Integer Real | Moment, Du.ration,
an number Date, String
o |C = )
S H A E R R ERE R EE
IR FE BRI E R S R A Bl -1 Rl GI A
xExecute N -1-1-1-1-1- - - - - - - - - - - - - -
itfEtherNetIPDevice IEtherNetIPService
eClass ENIP. CIP Class
dwlnstance - - - - - - - - f-r-J-1-
pData POINTER TO BYTE
udiDataSize -] - -1-] - [N]-] - - - - - - - -0 - - -
xDone N -1 - 1-1-1-1-1-7]- - - - - - - - - - -
xBusy NI-T-1-1-17-1-1-1-1- - - - - - - |- - |- -
xError N -1-1-1-1-1- - - - - - - - - - - - - -
eError ENIP. ERROR
udiReceivedDataSize | - [ -[-[ - [-[-[ - [~N[-] -1 -[]-1-1-1-"1-71-71T-1-]-

® Program demo
ST: Attribute and service data in the user program can be obtained through the function block Generic_Service.

12 Get_Attributes All 0(

13 xExecutefGEIEN:=Get_Acttributes 211 Execut=EEIE ,
14 xDone=> ,

xBusy=> ,

1€ XxError=> ,

1 itfEtherNetIPDevice:= EtherNetIP Adapter,
L8 eClass[ identiyOb » J:=16%1 ,
dwInstance[ 1 |:= 1,

eError=> ,

pData[ 16#243C2014 |:= ADR (WriteData2),
udiDataSize[ 12 |:= SIZEOF(WriteData2),

udiReceivedDataSize=> );

LD: Attribute and service data in the user program can be obtained through the function block Generic_Service.

Get_Attributes All 0

ENIP.Get Attributes All
ﬂE xExecute B B xDone T —
Ethé?ﬁétIP_Adap‘;er —itfEtherNetIPDevice xBusy =
16#1 —eClass xError p=
1 —dwInstance eError
ADR (WriteData2) —{pData udiReceivedDataSize —
SIZEQOF (WriteData2) [ 12 |udiDataSize

Note
itfEtherNetIPDevice is the instantiated name of the slave and eService is the CIP Public Service ID and name (see
table below for details). If an error occurs in the usage function block, eError will be assigned the relevant error
value (various values in the enumerated ERROR). See the following error codes for details.

CIP Common Services and Attributes

ID Causality
16#1 IdentityObject
16#2 MessageRouterObject
16#3 DeviceNetObject
16#4 AssemblyObject
16#5 ConnectionObject
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16#6 ConnectionManagerObject
16#7 RegisterObject
16#8 DiscretelnputPointObject
16#9 DiscreteOutputPointObject
16#A AnalogInputPointObject
16#B AnalogOutputPointObject
16#E PresenceSensingObject
16#F ParameterObject
16#10 ParameterGroupObject
16#12 GroupObject
16#1D DiscretelnputGroupObject
16#1E DiscreteOutputGroupObject
16#1F DiscreteGroupObject
16#20 AnalogInputGroupObject
16#21 AnalogOutputGroupObject
16#22 AnalogGroupObject
16#23 PositionSensorObject
16#24 PositionControllerSupervisorObject
16#25 PositionControllerObject
16#26 BlockSequencerObject
16#27 CommandBlockObject
16#28 MotorDataObject
16#29 ControlSupervisorObject
16#2A ACDCDriveObject
16#2B AcknowledgeHandlerObject
16#2C OverloadObject
16#2D SoftstartObject
16#2E SelectionObject
16#30 S DeviceSupervisorObject
16#31 S _AnalogSensorObject
16#32 S AnalogActuatorObject
16#33 S SingleStageControllerObject
16#34 S GasCalibrationObject
16#35 TripPointObject
16#37 FileObject
16#38 S PartialPressureObject
16#39 SafetySupervisorObject
16#3A SafetyValidatorObject

338




Medium-Sized PLC Instruction Guide

16#3B SafetyDiscreteOutputPointObject
16#3C SafetyDiscreteOutputGroupObject
16#3D SafetyDiscretelnputPointObject
16#3E SafetyDiscreteInputGroupObject
16#3F SafetyDual ChannelOutputObject
16#40 S_SensorCalibrationObject
16#41 EventLogObject

16#42 MotionDeviceAxisObject
16#43 TimeSyncObject

16#44 ModbusObject

16#45 OriginatorConnectionListObject
16#46 ModbusSerialLinkObject
16#47 DeviceLevelRingObject
16#48 QoSObject

16#49 Safety AnalogInputPointObject
16#4A Safety AnalogInputGroupObject
16#4B SafetyDualChannel AnalogInputObject
16#4C SERCOSIIILinkObject
16#4D TargetConnectionListObject
16#4E EnergyObject

16#4F ElectricalEnergyObject
16#50 Non_ElectricalEnergyObject
16#51 BaseSwitchObject

16#52 SNMPObject

16#53 PowerManagementObject
16#F0 ControlNetObject

16#F1 ControlNetKeeperObject
16#F2 ControlNetSchedulingObject
16#F3 ConnectionConfigurationObject
16#F4 PortObject

16#F5 TCPIPInterfaceObject
16#F6 EthernetLinkObject

16#F7 CompoNetLink

16#F8 CompoNetRepeater
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CIP and library-specific errors

Error Code Definition Descripcion
0 NO ERROR Se.rV1ce was successfully performed by the
- object specified.
1641 CONNECTION FAILURE A conne'ctlon related service failed along the
- connection path.
1642 RESOURCE UNAVAILABLE Resources neefied for the ob]e;ct to perform the
- requested service were unavailable
1643 INVALID PARAM VALUE See Status Code 0?120, whlph is the preferred
- - value to use for this condition.
The path segment identifier or the segment
1644 PATH SEGMENT ERROR syntax was not understood by the processing
- - node. Path processing shall stop when a path
segment error is encountered.
The path is referencing an object class,
instance or structure element that is not known
16#5 PATH_DESTINATION UNKNOWN | or is not contained in the processing node. Path
processing shall stop when a path destination
unknown error is encountered.
16#6 PARTIAL TRANSFER Only part of the expected data was transferred.
16#7 CONNECTION_LOST The messaging connection was lost.
The requested service was not implemented or
1648 SERVICE_NOT_SUPPORTED was not defined for this Object Class/Instance.
16#9 INVALID ATTRIBUTE_ VALUE Invalid attribute data detected.
An attribute in the Get_Attribute List or
16#A ATTRIBUTE LIST ERROR Set_Attribute List response has a non-zero
status.
1648 ALREADY IN REQUEST STATE The object is already in the mode/state being
- = - requested by the service
164C OBJECT STATE ERROR The .ob]§ct. cannot perform the requested
- - service in its current mode/state.
164D OBJECT ALREADY EXISTS The requegted instance of object to be created
- - already exists.
164E ATTRIBUTE NOT SETTABLE A reques.t to modify a nonmodifiable attribute
- - was received.
16#F PRIVILEGE_VIOLATION A permission/privilege check failed
16410 DEVICE STATE ERROR The de_Vlce s current mode/state': prohibits the
— — execution of the requested service.
The data to be transmitted in the response
16#11 REPLY DATA TOO_LARGE buffer is larger than the allocated response
buffer
The service specified an operation that is going
16#12 FRAGMENTATION OF VALUE to fragment a primitive data value, i.e. half a
REAL data type.
16413 NOT ENOUGH DATA The service did npt supply epough data to
- - perform the specified operation.
16414 ATTRIBUTE NOT SUPPORTED The attribute specified in the request is not
- - supported.
16415 TOO MUCH DATA The service supplied more data than was
— — expected.
16416 OBJECT DOES NOT EXIST dT:\?i é):JeCt specified does not exist in the
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SERVICE_FRAGMENTATION SEQU
ENCE NOT IN PROGRESS

The fragmentation sequence for this service is
not currently active for this data.

NO_STORED ATTRIBUTE DATA

The attribute data of this object was not saved
prior to the requested service.

STORE_OPERATION FAILURE

The attribute data of this object was not saved
due to a failure during the attempt.

16#1A

ROUTING FAILURE REQUEST PA
CKET TOO LARGE

The service request packet was too large for
transmission on a CAA Net Base Services in
the path to the destination. The routing device
was forced to abort the service.

16#1B

ROUTING FAILURE_RESPONSE P
ACKET TOO LARGE

The service response packet was too large for
transmission on a CAA Net Base Services in
the path from the destination. The routing
device was forced to abort the service.

16#1C

MISSING ATTRIBUTE_LIST ENTR
Y DATA

The service did not supply an attribute in a list
of attributes that was needed by the service to
perform the requested behavior.

16#1D

INVALID ATTRIBUTE VALUE LIS
T

The service is returning the list of attributes
supplied with status information for those
attributes that were invalid.

16#1E

EMBEDDED SERVICE ERROR

An embedded service resulted in an error.

16#1F

VENDOR_SPECIFIC_ERROR

A vendor specific error has been encountered.
The Additional Code Field of the Error
Response defines the particular error
encountered. Use of this General Error Code
should only be performed when none of the
Error Codes presented in this table or within an
Object Class definition accurately reflect the
error.

16#20

INVALID PARAMETER

A parameter associated with the request was
invalid. This code is used when a parameter
does not meet the requirements of this
specification and/or the requirements defined
in an Application Object Specification.

16#21

WRITE ONEC VALUE OR MEDIU
M_ALREADY WRITTEN

An attempt was made to write to a write-once
medium (e.g. WORM drive, PROM) that has
already been written, or to modify a value that
cannot be changed once established.

16#22

INVALID REPLY RECEIVED

An invalid reply is received (e.g. reply service
code does not match the request service code,
or reply message is shorter than the minimum
expected reply size). This status code can serve
for other causes of invalid replies.

16#23

BUFFER OVERFLOW

The message received is larger than the
receiving buffer can handle. The entire
message was discarded.

16#24

MESSAGE FORMAT ERROR

The format of the received message is not
supported by the server.

16#25

KEY FAILURE IN PATH

The Key Segment that was included as the first
segment in the path does not match the
destination module. The object specific status
shall indicate which part of the key check
failed.

16#26

PATH_SIZE INVALID

The size of the path which was sent with the
Service Request is either not large enough to
allow the Request to be routed to an object or
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too much routing data was included.

UNEXPECTED ATTRIBUTE IN LIS

An attempt was made to set an attribute that is

16#27 T not able to be set at this time.
The Member ID specified in the request does
16#28 INVALID MEMBER 1D not exist in the specified
Class/Instance/Attribute
16429 MEMBER NOT SETTABLE A request to modify a non-modifiable member
- - was received
This error code may only be reported by
GROUP 2 ONLY SERVER GENER DeviceNet Group 2 Only'servers with 4K or
16#2A ~ TAL FAILURE less code space and only in place of Service
- not supported, Attribute not supported and
Attribute not settable.
16428 UNKNOWN MODBUS ERROR A CIP to Modbus translatpr received an
- - unknown Modbus Exception Code.
1642C ATTRIBUTE NOT GETTABLE A request to read a non-readable attribute was
- - received
1642D INSTANCE NOT DELETABLE dT:lZ tree(?uested object instance cannot be
The object supports the service, but not for the
1642F SERVICE NOT _SUPPORTED FOR | designated application path (e.g. attribute).
SPECIFIED PATH NOTE: Not to be used for any set service (use
General Status Code 0x0E or 0x29 instead)
16#100 TIME OUT Request timed out.

INTERFACE_ MISSING

IEtherNetIPService is not implemented.

REMOTE CALL FAILED

No physical connection.

NULL POINTER

Wrong input value NULL.

INVALID DATA SIZE

Size of data unacceptable.

WRONG INTERFACE VERSION

Version missmatch. Device implements not the
same version of interface for the called
method.

NO_MEMORY Not enough memory
UNKNOWN_ERROR An unknown error occured.
ABORTED Service was aborted
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5.4.6 Get_Attribute Single

Getting the properties and service data of an object instance.

® Command Format

Instruction Name L LD ST File
FC
Get_Attribute_Single(
xExecute:=,
Getting a XDOIle_=> ’
. xBusy=>,
single _
property G At Sk ?cErrorf> ’ .
Get Attribute | of an . = itfEtherNetIPDevice:=, EtherNe
= . FB ovinsane e eClass:=, tIPServi
_Single object —fmtine wimscanscORS ‘_
) - dwlnstance:=, ces
instance -
instructio cError=>,
n wAttribute:=,
pData:=,
udiDataSize:=,
udiReceivedDataSize=> );
®© Related Variables
Input variable
Input variable Name Data type Range lmttil;lllza Descriptive
«Execute Function Block BOOL TRUE-FALSE i TRUE: (rlslqg edge signal), start function
Enable block operation
itfEtherNetIPDe| NSO SIaVe |15 NetPSer o
. Instantiation . - - Remote slave instantiation name
vice vice
Name
The class of objects to which the service
ENIP. CIP refers, either CIP standard objects or third
eClass Class - -
Class party vendors.
Custom objects
The actual number of instances when CIP
dwlnstance Instance DWORD - - is executed, which should be greater than
or equal to 1.
wAttribute Causality WORD - - |Attributes pointed to by the service
Data Receive Buffer POINTER TO i i Pointer to the attribute data, received
P BYTE from the target slave.
udiDataSize |[Receive Length|  UDINT - - Received data length
QOutput variable
Output variable Name Data type Range mlttilsllllza Descriptive
xDone Completion BOOL TRUE-FALSE - Client communication complete
Function
xBusy Block BOOL TRUE-FALSE - Function block running flag
Running
xError Error Flag BOOL TRUE-FALSE - [Error Status
Please refer to the CAA Net Base
eError Error NBS.ERROR -- - Services library enumeration ERROR
for specific errors.
udiReceivedDataSize R?gﬁgglon UDINT - - Reception length
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Bo . . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
o 2 |Z|c c|c - z
EERHE B BRI EREEE
SACIEIR: g (58|32 |7 |5 |5 & |&2|8B|&|° %
xExecute N --] - 1-1-1-1-1-1]- - - - - - - I
itfEtherNetIPDevice IEtherNetIPService
eClass ENIP. CIP Class
dwlnstance I NV e - - - - - - I
wAttribute - |- I - - - - - - N
pData POINTER TO BYTE
udiDataSize - - -] -] - [N - - - - _ B - T - T-T-
xDone N -T- - T-1-1-1-1-1- - - - - - _ I
xBusy N -] - -1-]-1-1-]- - - - - - S
xError N[-]-1 - 1-1-1- - - - - - - - - - - - 22
eError ENIP. ERROR
udiReceivedDataSize | - [-|-[ - [-[-] - [N]-[ - [ -] -]-1] - | -]-7J]-1T-1]-]-

® Program demo

ST: Individual attributes of an object instance can be obtained through the function block Get Attributes_Single.

B 11 Get_Attribute_Single 0(
12 xExecutelfll[@:= Get Attribute Single ExecutcEENEl,
1 xDone=> ,
4 xBusy=> ,

XError=> ,
icfEctherNetIPDevice:=EtherNetIF Adapter ,
eClass[ ldemttyOb # |:=16£1 ,
dwInstance[ 1 |:=1 ,

eError=> ,

pData[ 168B43AEE4C |:= ADR(WriteData3),
udiDataSize[ 12 |:=SIZEOF (WriteData3) ,
udiReceivedDataSize=> );

whAttribute[ 18 |:=ENIP.CIPCommonService.SET ATTIRIBUTE SINGLE ,

LD: Individual attributes of an object instance can be obtained through the function block

Get_Attributes_Single.

Get_Attributes_All 0

Get_Attributes All Execute ENIP.Get Attributes All
ﬂEH' xExecute - - xDone
E.théfﬁétl?_hdap‘;er ——itfEtherNetIPDevice xBusy
16#1 —jeClass xError
1 —|dwInstance eError
ADR (WriteData2) —{pData udiReceivedDataSize
SIZEOF (WriteData2) [ 12 |udiDataSize

Note

—

2 ]

8
S

The itfEtherNetIPDevice is the instantiated name of the slave, and the eClass service points to the object class. If an
error occurs in the usage function block, eError will be assigned the relevant error value (various values in the

enumerated ERROR) . See the following error codes for details.
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CIP Common Services and Attributes

ID Causality

16#1 IdentityObject

16#2 MessageRouterObject

16#3 DeviceNetObject

16#4 AssemblyObject

16#5 ConnectionObject

16#6 ConnectionManagerObject

16#7 RegisterObject

16#8 DiscretelnputPointObject

16#9 DiscreteOutputPointObject
16#A AnalogInputPointObject

16#B AnalogOutputPointObject

16#E PresenceSensingObject

16#F ParameterObject
16#10 ParameterGroupObject
16#12 GroupObject
16#1D DiscretelnputGroupObject
16#1E DiscreteOutputGroupObject
16#1F DiscreteGroupObject
16#20 AnalogInputGroupObject
16#21 AnalogOutputGroupObject
16#22 AnalogGroupObject
16#23 PositionSensorObject
16#24 PositionControllerSupervisorObject
16#25 PositionControllerObject
16#26 BlockSequencerObject
16#27 CommandBlockObject
16#28 MotorDataObject
16#29 ControlSupervisorObject
16#2A ACDCDriveObject
16#2B AcknowledgeHandlerObject
16#2C OverloadObject
16#2D SoftstartObject
16#2E SelectionObject
16#30 S DeviceSupervisorObject
16#31 S AnalogSensorObject
16#32 S AnalogActuatorObject
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16#33 S SingleStageControllerObject
16#34 S _GasCalibrationObject
16#35 TripPointObject

16#37 FileObject

16#38 S_PartialPressureObject
16#39 SafetySupervisorObject
16#3A SafetyValidatorObject
16#3B SafetyDiscreteOutputPointObject
16#3C SafetyDiscreteOutputGroupObject
16#3D SafetyDiscretelnputPointObject
16#3E SafetyDiscreteInputGroupObject
16#3F SafetyDual ChannelOutputObject
16#40 S SensorCalibrationObject
16#41 EventLogObject

16#42 MotionDeviceAxisObject
16#43 TimeSyncObject

16#44 ModbusObject

16#45 OriginatorConnectionListObject
16#46 ModbusSerialLinkObject
16#47 DeviceLevelRingObject
16#48 QoSObject

16#49 Safety AnalogInputPointObject
16#4A Safety AnalogInputGroupObject
16#4B SafetyDualChannel AnalogInputObject
16#4C SERCOSIIILinkObject
16#4D TargetConnectionListObject
16#4E EnergyObject

16#4F ElectricalEnergyObject
16#50 Non_ElectricalEnergyObject
16#51 BaseSwitchObject

16#52 SNMPObject

16#53 PowerManagementObject
16#F0 ControlNetObject

16#F1 ControlNetKeeperObject
16#F2 ControlNetSchedulingObject
16#F3 ConnectionConfigurationObject
16#F4 PortObject

16#F5 TCPIPInterfaceObject
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16#F6 EthernetLinkObject
16#F7 CompoNetLink
16#F8 CompoNetRepeater
CIP and library-specific errors
Error Code Definition Descripcion
0 NO ERROR Sewlce was successfully performed by the
- object specified.
1641 CONNECTION FAILURE A conngctlon related service failed along the
- connection path.
1642 RESOURCE UNAVAILABLE Resources negded for the objc?ct to perform the
- requested service were unavailable
1643 INVALID PARAM VALUE See Status Code 0320, lell.Ch is the preferred
- - value to use for this condition.
The path segment identifier or the segment
1644 PATH SEGMENT ERROR syntax was not undprstood by the processing
- - node. Path processing shall stop when a path
segment error is encountered.
The path is referencing an object class,
instance or structure element that is not known
16#5 PATH _DESTINATION _UNKNOWN or is not contained in the processing node. Path
processing shall stop when a path destination
unknown error is encountered.
16#6 PARTIAL TRANSFER Only part of the expected data was transferred.
16#7 CONNECTION_LOST The messaging connection was lost.
The requested service was not implemented or
1648 SERVICE_NOT_SUPPORTED was not defined for this Object Class/Instance.
16#9 INVALID ATTRIBUTE VALUE Invalid attribute data detected.
An attribute in the Get_Attribute List or
16#A ATTRIBUTE LIST ERROR Set Attribute List response has a non-zero
status.
1648 ALREADY IN REQUEST STATE The object is already in the mode/state being
- - - requested by the service
164C OBJECT STATE ERROR The .objgct. cannot perform the requested
- - service in its current mode/state.
164D OBJECT ALREADY EXISTS The reques"ced instance of object to be created
— - already exists.
164E ATTRIBUTE NOT SETTABLE A request to modify a nonmodifiable attribute
- - was received.
16#F PRIVILEGE VIOLATION A permission/privilege check failed
16410 DEVICE STATE ERROR The deylce s current mode/sta‘@ prohibits the
- - execution of the requested service.
The data to be transmitted in the response
16#11 REPLY DATA TOO LARGE buffer is larger than the allocated response
buffer
The service specified an operation that is going
16#12 FRAGMENTATION OF VALUE to fragment a primitive data value, i.e. half a
REAL data type.
16413 NOT ENOUGH DATA The service did not supply epough data to
- - perform the specified operation.
16414 ATTRIBUTE NOT SUPPORTED The attribute specified in the request is not
— — supported.
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TOO MUCH_DATA

The service supplied more data than was
expected.

OBJECT DOES NOT EXIST

The object specified does not exist in the
device.

16#17

SERVICE_FRAGMENTATION SEQUENCE
NOT IN PROGRESS

The fragmentation sequence for this service is
not currently active for this data.

16#18

NO_STORED ATTRIBUTE DATA

The attribute data of this object was not saved
prior to the requested service.

16#19

STORE OPERATION_FAILURE

The attribute data of this object was not saved
due to a failure during the attempt.

16#1A

ROUTING FAILURE REQUEST PACKET
_TOO LARGE

The service request packet was too large for
transmission on a CAA Net Base Services in
the path to the destination. The routing device
was forced to abort the service.

16#1B

ROUTING FAILURE RESPONSE PACKE
T TOO LARGE

The service response packet was too large for
transmission on a CAA Net Base Services in
the path from the destination. The routing
device was forced to abort the service.

16#1C

MISSING ATTRIBUTE_LIST ENTRY DA
TA

The service did not supply an attribute in a list
of attributes that was needed by the service to
perform the requested behavior.

16#1D

INVALID ATTRIBUTE VALUE LIST

The service is returning the list of attributes
supplied with status information for those
attributes that were invalid.

16#1E

EMBEDDED SERVICE ERROR

An embedded service resulted in an error.

16#1F

VENDOR_SPECIFIC_ERROR

A vendor specific error has been encountered.
The Additional Code Field of the Error
Response defines the particular error
encountered. Use of this General Error Code
should only be performed when none of the
Error Codes presented in this table or within an
Object Class definition accurately reflect the
error.

16#20

INVALID PARAMETER

A parameter associated with the request was
invalid. This code is used when a parameter
does not meet the requirements of this
specification and/or the requirements defined
in an Application Object Specification.

16#21

WRITE_ONEC_VALUE _OR_MEDIUM AL
READY WRITTEN

An attempt was made to write to a write-once
medium (e.g. WORM drive, PROM) that has
already been written, or to modify a value that
cannot be changed once established.

16#22

INVALID REPLY RECEIVED

An invalid reply is received (e.g. reply service
code does not match the request service code,
or reply message is shorter than the minimum
expected reply size). This status code can serve
for other causes of invalid replies.

16#23

BUFFER OVERFLOW

The message received is larger than the
receiving buffer can handle. The entire
message was discarded.

16#24

MESSAGE FORMAT ERROR

The format of the received message is not
supported by the server.

16#25

KEY FAILURE IN PATH

The Key Segment that was included as the first
segment in the path does not match the
destination module. The object specific status
shall indicate which part of the key check
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failed.

The size of the path which was sent with the
Service Request is either not large enough to

16#26 PATH_SIZE_INVALID allow the Request to be routed to an object or
too much routing data was included.
16427 UNEXPECTED ATTRIBUTE IN LIST An attempt was made 'to §et an attribute that is
- - = not able to be set at this time.
The Member ID specified in the request does
16#28 INVALID MEMBER 1D not exist in the specified
Class/Instance/Attribute
16429 MEMBER NOT SETTABLE A reques.t to modify a non-modifiable member
- - was received
This error code may only be reported by
GROUP 2 ONLY SERVER GENERAL FA DeviceNet Group 2 Only'servers with 4K or
16#2A = TLURE - less code space and only in place of Service
not supported, Attribute not supported and
Attribute not settable.
16408 UNKNOWN MODBUS ERROR A CIP to Modbus translatgr received an
- - unknown Modbus Exception Code.
1642C ATTRIBUTE NOT GETTABLE A reguest to read a non-readable attribute was
- - received
162D INSTANCE NOT DELETABLE 3":16; tr(;aéluested object instance cannot be
The object supports the service, but not for the
1640F SERVICE NOT SUPPORTED_FOR SPECI | designated application path (e.g. attribute).
FIED PATH NOTE: Not to be used for any set service (use
General Status Code 0x0E or 0x29 instead)
16#100 TIME OUT Request timed out.

INTERFACE_ MISSING

IEtherNetIPService is not implemented.

REMOTE_CALL FAILED

No physical connection.

NULL_POINTER

Wrong input value NULL.

INVALID DATA SIZE

Size of data unacceptable.

WRONG_INTERFACE VERSION

Version missmatch. Device implements not the
same version of interface for the called
method.

NO_MEMORY Not enough memory
UNKNOWN_ ERROR An unknown error occured.
ABORTED Service was aborted
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5.4.7 Set_Attributes_All

Getting the properties and service data of an object instance.

©® Command Format

Instruction Name EB/F LD ST File
Set Attributes All(
. xExecute:=,
Setting xDone=> ,
all _
. xBusy=>,
Set_Attributes gi‘oglemes e oevcs . = xError=>, EtherNe
— . FB v g itfEtherNetIPDevice:=, tIPServi
All object “ a
— ) ot eClass:=, ces
instance
instructio dwlnstance:=,
n eError=>,
pData:=,
udiDataSize:= );
®© Related Variables
Input variable
Input variable Name Data type Range 1n1tti1(z)1nlza Descriptive
<Execute Function Block BOOL TRUE-FALSE ) TRUE: (r1s1r}g edge signal), start function
Enable block operation
itfEtherNetIPDe| RSO SIave | g NetPSer o
. Instantiation . - - Remote slave instantiation name
vice vice
Name
The class of objects to which the service
ENIP. CIP refers, either CIP standard objects or third
eClass Class - -
Class party vendors.
Custom objects
DWORD The actual number of instances when CIP
dwlnstance Instance - - is executed, which should be greater than
or equal to 1.
Data Receive Buffer POINTER TO i i Pointer to the attribute data, received
P BYTE from the target slave.
udiDataSize |[Receive Length|  UDINT - - Received data length
QOutput variable
Output variable Name Data type Range 1n1:i1(z:llllza Descriptive
xDone Completion BOOL TRUE-FALSE - Client communication complete
Function
xBusy Block BOOL TRUE-FALSE - Function block running flag
Running
xError Error Flag BOOL TRUE-FALSE - [Error Status
Please refer to the CAA Net Base
eError Error NBS.ERROR - - Services library enumeration ERROR
for specific errors.
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Bo . . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
) — — w2
W | W c c | = |- —
°<§§§MSUE%EEEEQH>SUW
S |4 = SIZ| 2121213553 2 |» E IR
xExecute NI--1 - T-=1-1-1-1]-7] - - - - - - - R |-
1tfEtherNetIPDevice [EtherNetIPService
eClass ENIP. CIP Class
dwlnstance eIy - e - -l
pData POINTER TO BYTE
udiDataSize N e - - - _ - N R N
xDone N -1 - 1-1-1-1-1-7]- - - - - - - N |-
xBusy N --] - ]-1-1-1-1-1- - - - - - e
xError N [-]-1 - 1-1-1- - - - - - - - - - - - - -
eError ENIP. ERROR

® Program demo
ST: All attributes and service data of an object instance can be set via the function block Set Attributes_All.

LD:

Note

Set_Attributes All 0
xExecuteJElE): =Set_Attributes_All Execut=RENHE ,
xDone=> ,
xBusy=> ,
XError=> ,
itfEtherNetIPDevice:=EtherNetIP_Adapter ,
eClass| IdenttyOb P [:=16#1 ,
dwinstance[ 1  |:= 1,

eError=> ,
pData[ 16#843F0008 |:= ADR (WriteDatad),
udiDataSize 12 := SIZEOF (WriteDatad));

All attributes and service data of an object instance can be set via the function block Set Attributes All.

Set_Attributes_All 0

Set_Attributes_All Execute ENIP.Set Attributes All
HE{} xExecute " xDone —fETN—
EtherNetIP_Adapter —|itfEtherNetIPDevice xBusy = RIS
16#1 —eClass XError =
1 —{dwInstance eError [~
ADR (WriteData4) —pData
SIZEOF (WriteData4) [ 12 |udiDataSize

The itfEtherNetIPDevice is the instantiated name of the slave, and the eClass service points to the object class. If an
error occurs in the usage function block, eError will be assigned the relevant error value (various values in the
enumerated ERROR) . See the following error codes for details.
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CIP Common Services and Attributes

ID Causality

16#1 IdentityObject

16#2 MessageRouterObject

16#3 DeviceNetObject

16#4 AssemblyObject

16#5 ConnectionObject

16#6 ConnectionManagerObject

16#7 RegisterObject

16#8 DiscretelnputPointObject

16#9 DiscreteOutputPointObject
16#A AnalogInputPointObject
16#B AnalogOutputPointObject

16#E PresenceSensingObject

16#F ParameterObject
16#10 ParameterGroupObject
16#12 GroupObject
16#1D DiscreteInputGroupObject
16#1E DiscreteOutputGroupObject
16#1F DiscreteGroupObject
16#20 AnalogInputGroupObject
16#21 AnalogOutputGroupObject
16#22 AnalogGroupObject
16#23 PositionSensorObject
16#24 PositionControllerSupervisorObject
16#25 PositionControllerObject
16#26 BlockSequencerObject
16#27 CommandBlockObject
16#28 MotorDataObject
16#29 ControlSupervisorObject
16#2A ACDCDriveObject
16#2B AcknowledgeHandlerObject
16#2C OverloadObject
16#2D SoftstartObject
16#2E SelectionObject
16#30 S DeviceSupervisorObject
16#31 S _AnalogSensorObject
16#32 S AnalogActuatorObject
16#33 S SingleStageControllerObject
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16#34 S GasCalibrationObject
16#35 TripPointObject

16#37 FileObject

16#38 S_PartialPressureObject
16#39 SafetySupervisorObject
16#3A SafetyValidatorObject
16#3B SafetyDiscreteOutputPointObject
16#3C SafetyDiscreteOutputGroupObject
16#3D SafetyDiscretelnputPointObject
16#3E SafetyDiscreteInputGroupObject
16#3F SafetyDual ChannelOutputObject
16#40 S _SensorCalibrationObject
16#41 EventLogObject

16#42 MotionDeviceAxisObject
16#43 TimeSyncObject

16#44 ModbusObject

16#45 OriginatorConnectionListObject
16#46 ModbusSerialLinkObject
16#47 DeviceLevelRingObject
16#48 QoSObject

16#49 Safety AnalogInputPointObject
16#4A Safety AnalogInputGroupObject
16#4B SafetyDualChannel AnalogInputObject
16#4C SERCOSIIILinkObject
16#4D TargetConnectionListObject
16#4E EnergyObject

16#4F ElectricalEnergyObject
16#50 Non_ElectricalEnergyObject
16#51 BaseSwitchObject

16#52 SNMPObject

16#53 PowerManagementObject
16#F0 ControlNetObject

16#F1 ControlNetKeeperObject
16#F2 ControlNetSchedulingObject
16#F3 ConnectionConfigurationObject
16#F4 PortObject

16#F5 TCPIPInterfaceObject
16#F6 EthernetLinkObject

353




Medium-Sized PLC Instruction Guide

16#F7 CompoNetLink
16#F8 CompoNetRepeater
CIP and library-specific errors
Error Code Definition Descripcion
0 NO ERROR Sewlce was successfully performed by the
- object specified.
1641 CONNECTION FAILURE A conngctlon related service failed along the
- connection path.
1642 RESOURCE UNAVAILABLE Resources negded for the objc?ct to perform the
- requested service were unavailable
1643 INVALID PARAM VALUE See Status Code O?(ZO, whlph is the preferred
- - value to use for this condition.
The path segment identifier or the segment
1644 PATH SEGMENT ERROR syntax was not undprstood by the processing
- - node. Path processing shall stop when a path
segment error is encountered.
The path is referencing an object class,
instance or structure element that is not known
16#5 PATH _DESTINATION _UNKNOWN or is not contained in the processing node. Path
processing shall stop when a path destination
unknown error is encountered.
16#6 PARTIAL TRANSFER Only part of the expected data was transferred.
16#7 CONNECTION_LOST The messaging connection was lost.
The requested service was not implemented or
1648 SERVICE_NOT_SUPPORTED was not defined for this Object Class/Instance.
16#9 INVALID ATTRIBUTE VALUE Invalid attribute data detected.
An attribute in the Get_Attribute List or
16#A ATTRIBUTE LIST ERROR Set Attribute List response has a non-zero
status.
1648 ALREADY IN REQUEST STATE The object is already in the mode/state being
- - - requested by the service
164C OBJECT STATE ERROR The .objﬁzct. cannot perform the requested
- - service in its current mode/state.
164D OBJECT ALREADY EXISTS The requegted instance of object to be created
— - already exists.
164E ATTRIBUTE NOT SETTABLE A requesF to modify a nonmodifiable attribute
- - was received.
16#F PRIVILEGE VIOLATION A permission/privilege check failed
16410 DEVICE STATE ERROR The deylce s current mode/sta‘@ prohibits the
- - execution of the requested service.
The data to be transmitted in the response
16#11 REPLY DATA TOO LARGE buffer is larger than the allocated response
buffer
The service specified an operation that is going
16#12 FRAGMENTATION OF VALUE to fragment a primitive data value, i.e. half a
REAL data type.
16413 NOT ENOUGH DATA The service did not supply epough data to
- - perform the specified operation.
16414 ATTRIBUTE NOT SUPPORTED The attribute specified in the request is not
— — supported.
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TOO MUCH_DATA

The service supplied more data than was
expected.

OBJECT DOES NOT EXIST

The object specified does not exist in the
device.

16#17

SERVICE_FRAGMENTATION SEQUENCE
NOT IN PROGRESS

The fragmentation sequence for this service is
not currently active for this data.

16#18

NO_STORED ATTRIBUTE DATA

The attribute data of this object was not saved
prior to the requested service.

16#19

STORE OPERATION_FAILURE

The attribute data of this object was not saved
due to a failure during the attempt.

16#1A

ROUTING FAILURE REQUEST PACKET
_TOO LARGE

The service request packet was too large for
transmission on a CAA Net Base Services in
the path to the destination. The routing device
was forced to abort the service.

16#1B

ROUTING FAILURE RESPONSE PACKE
T TOO LARGE

The service response packet was too large for
transmission on a CAA Net Base Services in
the path from the destination. The routing
device was forced to abort the service.

16#1C

MISSING ATTRIBUTE_LIST ENTRY DA
TA

The service did not supply an attribute in a list
of attributes that was needed by the service to
perform the requested behavior.

16#1D

INVALID ATTRIBUTE VALUE LIST

The service is returning the list of attributes
supplied with status information for those
attributes that were invalid.

16#1E

EMBEDDED SERVICE ERROR

An embedded service resulted in an error.

16#1F

VENDOR_SPECIFIC_ERROR

A vendor specific error has been encountered.
The Additional Code Field of the Error
Response defines the particular error
encountered. Use of this General Error Code
should only be performed when none of the
Error Codes presented in this table or within an
Object Class definition accurately reflect the
error.

16#20

INVALID PARAMETER

A parameter associated with the request was
invalid. This code is used when a parameter
does not meet the requirements of this
specification and/or the requirements defined
in an Application Object Specification.

16#21

WRITE_ONEC_VALUE _OR_MEDIUM AL
READY WRITTEN

An attempt was made to write to a write-once
medium (e.g. WORM drive, PROM) that has
already been written, or to modify a value that
cannot be changed once established.

16#22

INVALID REPLY RECEIVED

An invalid reply is received (e.g. reply service
code does not match the request service code,
or reply message is shorter than the minimum
expected reply size). This status code can serve
for other causes of invalid replies.

16#23

BUFFER OVERFLOW

The message received is larger than the
receiving buffer can handle. The entire
message was discarded.

16#24

MESSAGE FORMAT ERROR

The format of the received message is not
supported by the server.

16#25

KEY FAILURE IN PATH

The Key Segment that was included as the first
segment in the path does not match the
destination module. The object specific status
shall indicate which part of the key check
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failed.

The size of the path which was sent with the
Service Request is either not large enough to

16#26 PATH_SIZE_INVALID allow the Request to be routed to an object or
too much routing data was included.
16427 UNEXPECTED ATTRIBUTE IN LIST An attempt was made 'to §et an attribute that is
- - = not able to be set at this time.
The Member ID specified in the request does
16#28 INVALID MEMBER 1D not exist in the specified
Class/Instance/Attribute
16429 MEMBER NOT SETTABLE A request to modify a non-modifiable member
- - was received
This error code may only be reported by
GROUP 2 ONLY SERVER GENERAL FA DeviceNet Group 2 Only'servers with 4K or
16#2A = TLURE - less code space and only in place of Service
not supported, Attribute not supported and
Attribute not settable.
16478 UNKNOWN MODBUS ERROR A CIP to Modbus translatpr received an
- - unknown Modbus Exception Code.
1642C ATTRIBUTE NOT GETTABLE A request to read a non-readable attribute was
- - received
1642D INSTANCE_NOT DELETABLE dT:lZ tree(?uested object instance cannot be
The object supports the service, but not for the
1642F SERVICE NOT _SUPPORTED FOR SPECI | designated application path (e.g. attribute).
FIED PATH NOTE: Not to be used for any set service (use
General Status Code 0x0E or 0x29 instead)
16#100 TIME _OUT Request timed out.

INTERFACE_ MISSING

IEtherNetIPService is not implemented.

REMOTE CALL FAILED

No physical connection.

NULL_POINTER

Wrong input value NULL.

INVALID DATA SIZE

Size of data unacceptable.

WRONG INTERFACE VERSION

Version missmatch. Device implements not the
same version of interface for the called
method.

NO_MEMORY Not enough memory
UNKNOWN_ ERROR An unknown error occured.
ABORTED Service was aborted
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5.4.8 Get_Attribute Single

Getting the properties and service data of an object instance.

©® Command Format

Instruction Name ggl LD ST File
Set_Attribute_Single(
xExecute:=,
Setting a xDone=>,
single xBusy=>,
pI‘OpeI‘ty Set_Attribute_Single = XErrOr:> . E h N
Set Attribute | of an = itfEtherNetIPDevice:= , therlNe
cl _ ‘ FB e tIPServi
Single object eClass:=, ces
instance dwlnstance:=,
instructio eError=>,
n wAttribute:=,
pData:=,
udiDataSize:=);
®© Related Variables
Input variable
Input variable Name Data type Range lmttil;lllza Descriptive
«Execute Function Block BOOL TRUE-FALSE i TRUE: (rlslqg edge signal), start function
Enable block operation
itfEtherNetIPDe| NSO SIaVe |15 NetPSer o
. Instantiation . - - Remote slave instantiation name
vice vice
Name
The class of objects to which the service
ENIP. CIP refers, either CIP standard objects or third
eClass Class - -
Class party vendors.
Custom objects
The actual number of instances when CIP
dwlnstance Instance DWORD - - is executed, which should be greater than
or equal to 1.
wAttribute Causality WORD - - |Attributes pointed to by the service
Data Receive Buffer POINTER TO i i Pointer to the attribute data, received
P BYTE from the target slave.
udiDataSize |[Receive Length|  UDINT - - Received data length
QOutput variable
Output variable Name Data type Range lmttilsllllza Descriptive
xDone Completion BOOL TRUE-FALSE - Client communication complete
Function
xBusy Block BOOL TRUE-FALSE - Function block running flag
Running
xError Error Flag BOOL TRUE-FALSE - [Error Status
Please refer to the CAA Net Base
eError Error NBS.ERROR -- - Services library enumeration ERROR
for specific errors.
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Bo . . Real Moment, Duration,
ole Bit string Integer .
an number Date, String
— n
2222 \2|G|c|8Elg|z|2|cl2|2|2[8 2|z
SE5121SI812121212|21312 2| 2 |2|2|3]8|3|8
= =8| 2 g5 = (5157 = e N <H  R A
xExecute N -T-1 - 1-17-1-1-1-1- - - - - - - |- - -] -
itfEtherNetIPDevice IEtherNetIPService
eClass ENIP. CIP Class
dwlnstance -l N -] - -] - - - - - - - - -] -
wAttribute - N - - - -] - - - - - - - - - |- -
pData POINTER TO BYTE
udiDataSize - - -] - N -] -] - - - - -] -]
xDone N --] - ]-1-1-1-1-1- - - - - - - |- - -] -
xBusy N --] - ]-1-1-1-1-1- - - - - - - -1 - 1-]-
xError N -T-1-1-17-1-1-1-1- - - - - - - |- - -] -
eError ENIP. ERROR

® Program demo
ST: Individual attributes and service data for an object instance can be set via the function block
Set Attributes_Single.

Set_Attribute_Single 0(
xExecute[QEE: =Set_Attribute_Single ExecuteiElH ,
xDone=> ,
xBusy=> ,
XError=> ,
itfEtherNetIPDevice:= EtherNetIP_ Adapter,
eClass| |IdenttyOb » |:= 1€%#1,
dwinstance[ 1 =1,
eErLcr=' X
wAttribute[ 16 |:=ENIP.CIPCommonService.SET_ATTRIBUTE_SINGLE ,
pData[ 16#843EFFCE |: =ADR (WriteData5) ,
udiDataSize] 12 |:= SIZEOF (WriteData$5)):;

LD: Individual attributes and service data for an object instance can be set via the function block
Set_Attributes_Single.

Set_Attribute_Single_ 0

Set_Attribute Single Execute ENIP.Set Attribute Single
xExecute " xDone —jETT—
EtherNetIP_Adapter —itfEtherNetIPDevice xBusy p=
1641 —eClass XError p=
1 —jdwInstance eError NO ERROR
ENIP.CIPCommonService.SET_ATTRIBUTE_SINGLE —wAttribute
ADR (WriteData5) —{pData
SIZEOF (WriteData5) udiDataSize

Note

The itfEtherNetIPDevice is the instantiated name of the slave, and the eClass service points to the object class. If an

error occurs in the usage function block, eError will be assigned the relevant error value (various values in the

enumerated ERROR) . See the following error codes for details.
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CIP Common Services and Attributes

ID Causality

16#1 IdentityObject

16#2 MessageRouterObject

16#3 DeviceNetObject

16#4 AssemblyObject

16#5 ConnectionObject

16#6 ConnectionManagerObject

16#7 RegisterObject

16#8 DiscretelnputPointObject

16#9 DiscreteOutputPointObject
16#A AnalogInputPointObject
16#B AnalogOutputPointObject

16#E PresenceSensingObject

16#F ParameterObject
16#10 ParameterGroupObject
16#12 GroupObject
16#1D DiscreteInputGroupObject
16#1E DiscreteOutputGroupObject
16#1F DiscreteGroupObject
16#20 AnalogInputGroupObject
16#21 AnalogOutputGroupObject
16#22 AnalogGroupObject
16#23 PositionSensorObject
16#24 PositionControllerSupervisorObject
16#25 PositionControllerObject
16#26 BlockSequencerObject
16#27 CommandBlockObject
16#28 MotorDataObject
16#29 ControlSupervisorObject
16#2A ACDCDriveObject
16#2B AcknowledgeHandlerObject
16#2C OverloadObject
16#2D SoftstartObject
16#2E SelectionObject
16#30 S DeviceSupervisorObject
16#31 S _AnalogSensorObject
16#32 S AnalogActuatorObject
16#33 S SingleStageControllerObject
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16#34 S GasCalibrationObject
16#35 TripPointObject

16#37 FileObject

16#38 S_PartialPressureObject
16#39 SafetySupervisorObject
16#3A SafetyValidatorObject
16#3B SafetyDiscreteOutputPointObject
16#3C SafetyDiscreteOutputGroupObject
16#3D SafetyDiscretelnputPointObject
16#3E SafetyDiscreteInputGroupObject
16#3F SafetyDual ChannelOutputObject
16#40 S _SensorCalibrationObject
16#41 EventLogObject

16#42 MotionDeviceAxisObject
16#43 TimeSyncObject

16#44 ModbusObject

16#45 OriginatorConnectionListObject
16#46 ModbusSerialLinkObject
16#47 DeviceLevelRingObject
16#48 QoSObject

16#49 Safety AnalogInputPointObject
16#4A Safety AnalogInputGroupObject
16#4B SafetyDualChannel AnalogInputObject
16#4C SERCOSIIILinkObject
16#4D TargetConnectionListObject
16#4E EnergyObject

16#4F ElectricalEnergyObject
16#50 Non_ElectricalEnergyObject
16#51 BaseSwitchObject

16#52 SNMPObject

16#53 PowerManagementObject
16#F0 ControlNetObject

16#F1 ControlNetKeeperObject
16#F2 ControlNetSchedulingObject
16#F3 ConnectionConfigurationObject
16#F4 PortObject

16#F5 TCPIPInterfaceObject
16#F6 EthernetLinkObject
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16#F7 CompoNetLink
16#F8 CompoNetRepeater
CIP and library-specific errors
Error Code Definition Descripcion
0 NO ERROR Serwce was successfully performed by the
- object specified.
1641 CONNECTION FAILURE A connection related service failed along the
- connection path.
1642 RESOURCE UNAVAILABLE Resources negded for the objc?ct to perform the
- requested service were unavailable
1643 INVALID PARAM VALUE See Status Code 0320, lell.Ch is the preferred
- - value to use for this condition.
The path segment identifier or the segment
1644 PATH SEGMENT ERROR syntax was not undprstood by the processing
- - node. Path processing shall stop when a path
segment error is encountered.
The path is referencing an object class,
instance or structure element that is not known
16#5 PATH _DESTINATION _UNKNOWN or is not contained in the processing node. Path
processing shall stop when a path destination
unknown error is encountered.
16#6 PARTIAL TRANSFER Only part of the expected data was transferred.
16#7 CONNECTION_LOST The messaging connection was lost.
The requested service was not implemented or
1648 SERVICE_NOT_SUPPORTED was not defined for this Object Class/Instance.
16#9 INVALID ATTRIBUTE VALUE Invalid attribute data detected.
An attribute in the Get_Attribute List or
16#A ATTRIBUTE LIST ERROR Set Attribute List response has a non-zero
status.
164B ALREADY IN REQUEST STATE The object is already in the mode/state being
- = - requested by the service
164C OBJECT STATE ERROR The .objgct. cannot perform the requested
- - service in its current mode/state.
164D OBJECT ALREADY EXISTS The reques'ted instance of object to be created
— - already exists.
164E ATTRIBUTE NOT SETTABLE A request to modify a nonmodifiable attribute
- - was received.
16#F PRIVILEGE VIOLATION A permission/privilege check failed
16410 DEVICE STATE ERROR The deylce s current mode/sta‘@ prohibits the
— — execution of the requested service.
The data to be transmitted in the response
16#11 REPLY DATA TOO_LARGE buffer is larger than the allocated response
buffer
The service specified an operation that is going
16#12 FRAGMENTATION OF VALUE to fragment a primitive data value, i.c. half a
REAL data type.
16413 NOT ENOUGH DATA The service did not supply epough data to
- — perform the specified operation.
16414 ATTRIBUTE NOT SUPPORTED The attribute specified in the request is not
- - supported.
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TOO MUCH_DATA

The service supplied more data than was
expected.

OBJECT DOES NOT EXIST

The object specified does not exist in the
device.

16#17

SERVICE_FRAGMENTATION SEQUENCE
NOT IN PROGRESS

The fragmentation sequence for this service is
not currently active for this data.

16#18

NO_STORED ATTRIBUTE DATA

The attribute data of this object was not saved
prior to the requested service.

16#19

STORE OPERATION_FAILURE

The attribute data of this object was not saved
due to a failure during the attempt.

16#1A

ROUTING FAILURE REQUEST PACKET
_TOO LARGE

The service request packet was too large for
transmission on a CAA Net Base Services in
the path to the destination. The routing device
was forced to abort the service.

16#1B

ROUTING FAILURE RESPONSE PACKE
T TOO LARGE

The service response packet was too large for
transmission on a CAA Net Base Services in
the path from the destination. The routing
device was forced to abort the service.

16#1C

MISSING ATTRIBUTE_LIST ENTRY DA
TA

The service did not supply an attribute in a list
of attributes that was needed by the service to
perform the requested behavior.

16#1D

INVALID ATTRIBUTE VALUE LIST

The service is returning the list of attributes
supplied with status information for those
attributes that were invalid.

16#1E

EMBEDDED SERVICE ERROR

An embedded service resulted in an error.

16#1F

VENDOR_SPECIFIC_ERROR

A vendor specific error has been encountered.
The Additional Code Field of the Error
Response defines the particular error
encountered. Use of this General Error Code
should only be performed when none of the
Error Codes presented in this table or within an
Object Class definition accurately reflect the
error.

16#20

INVALID PARAMETER

A parameter associated with the request was
invalid. This code is used when a parameter
does not meet the requirements of this
specification and/or the requirements defined
in an Application Object Specification.

16#21

WRITE_ONEC_VALUE _OR_MEDIUM AL
READY WRITTEN

An attempt was made to write to a write-once
medium (e.g. WORM drive, PROM) that has
already been written, or to modify a value that
cannot be changed once established.

16#22

INVALID REPLY RECEIVED

An invalid reply is received (e.g. reply service
code does not match the request service code,
or reply message is shorter than the minimum
expected reply size). This status code can serve
for other causes of invalid replies.

16#23

BUFFER OVERFLOW

The message received is larger than the
receiving buffer can handle. The entire
message was discarded.

16#24

MESSAGE FORMAT ERROR

The format of the received message is not
supported by the server.

16#25

KEY FAILURE IN PATH

The Key Segment that was included as the first
segment in the path does not match the
destination module. The object specific status
shall indicate which part of the key check
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failed.

The size of the path which was sent with the
Service Request is either not large enough to

16#26 PATH_SIZE_INVALID allow the Request to be routed to an object or
too much routing data was included.
16427 UNEXPECTED ATTRIBUTE IN LIST An attempt was made 'to §et an attribute that is
- - = not able to be set at this time.
The Member ID specified in the request does
16#28 INVALID MEMBER 1D not exist in the specified
Class/Instance/Attribute
16429 MEMBER NOT SETTABLE A request to modify a non-modifiable member
- - was received
This error code may only be reported by
GROUP 2 ONLY SERVER GENERAL FA DeviceNet Group 2 Only'servers with 4K or
16#2A = TLURE - less code space and only in place of Service
not supported, Attribute not supported and
Attribute not settable.
16478 UNKNOWN MODBUS ERROR A CIP to Modbus translatpr received an
- - unknown Modbus Exception Code.
1642C ATTRIBUTE NOT GETTABLE A request to read a non-readable attribute was
- - received
1642D INSTANCE_NOT DELETABLE dT:lZ tree(?uested object instance cannot be
The object supports the service, but not for the
1642F SERVICE NOT _SUPPORTED FOR SPECI | designated application path (e.g. attribute).
FIED PATH NOTE: Not to be used for any set service (use
General Status Code 0x0E or 0x29 instead)
16#100 TIME _OUT Request timed out.

INTERFACE_ MISSING

IEtherNetIPService is not implemented.

REMOTE CALL FAILED

No physical connection.

NULL_POINTER

Wrong input value NULL.

INVALID DATA SIZE

Size of data unacceptable.

WRONG INTERFACE VERSION

Version missmatch. Device implements not the
same version of interface for the called
method.

NO_MEMORY Not enough memory
UNKNOWN_ ERROR An unknown error occured.
ABORTED Service was aborted
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6. High-speed 10 instruction

6.1 Pulse axis control
6.1.1 Instruction List

Instruction Name FB/F Functionality
Type C
LS Home P FB | Pulse axis return to original
Pulse axis LS MotionControl P FB | Pulse Axis Binding
control LS ReadAxisPara P FB | Getting the pulse equivalent value of the pulse axis
LS ResetAxis P FB | Pulse axis reset

6.1.2 LS Home P

The homing action of the EtherCAT bus motor, the specific homing process is determined by the homing mode of
the bus motor design.

® Command Format

Instruction Name FB/FC LD ST File
LS Home P(
) Axis:=,
Pulse axis S xExecute=,
return t ot - - =>
LS Home P turn to FB Ho comaiiaf | XDone=>, MC_HSI
- - original - s xBusy:=>, e}
instruction xCommandAborted:=>,
xError=>,
nErrorID=>);

© Related Variables

1/O variable
1/0 variable Name Data type Range initialization Descriptive
Axis High speed shaft AXIS REF SM3 - - Specified axis
Input variable
Input variable Name Data type Range initialization Descriptive
Execute start BOOL TRUE-FALSE FALSE Rising edge trigger
Qutput variable
Output variable Name Data type Range initialization Descriptive
xDone Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
xBusy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
xCommand Aborted | SOM™a0d | BoGL | TRUE-FALSE FALSE [ RUE: Terminated by other
Interrupt commands
TRUE: An error occurred
xError Error BOOL TRUE-FALSE FALSE within the function block
For the error code, please
. SMC_ERRO look for
diErrorID Error ID R - 0 ‘MC_HSIO.LS BasicModul
e.LS ERROR’.
Boo ] . Real Moment, Duration,
lea Bit string Integer ]
0 number Date, String
o | wn
@ |w C =jj= =~ | 5|3 |o =3
S EHEEEE R R EHEEEEE
= |58 g185| = |55~ S| =3 B BT |m %
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Axis AXIS REF SM3

Execute

xDone

xBusy

xCommand Aboned

2 |2 | 2| 2| <
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

xError

diErrorID SMC _ERROR

® Functional Description

This function block needs to be used together with the LS MotionControl P function block, which only needs to
be called in the programme, and the input and output pins do not need to be mapped to variables. Meanwhile, no
matter how many high-speed pulse outputs are used in the programme, it only needs to be called once. As shown in
the figure:

LS MotionControl P
—sthAxis B B xDone ——
1xClearErr xError -
—fLimtAxisSpeedJump eErrorID
xLimitAxisMoveFlag [~

In the procedure to associate the axis that needs to return to the home position with the pulse axis channel number,
MC500 series supports maximum 6 pulse axes, i.e. PulAxis_0 to PulAxis_5, as follows
‘MC_HSIO.LS_MotionControl P.stAxis.PulAxis 0 := ADR(LS_Axis_0);’, where LS Axis_0 is named according
to the virtual drive in the project. Axis_0);’, where LS Axis_0 is named according to the virtual driver in the
project.

When switching xEnable from FALSE to TRUE, a rising edge signal is used to trigger the execution of the function
block. xEnable's falling edge does not stop or affect the function block being executed.

When the specified axis is performing a home return action, reset xEnable will not stop the axis and the MC_Stop
function block is required.

® Program demo

ST:
LS_Home P O(Axis:= LS_Axis 0,
xExecutzjElE: = bHom=Execute EEIE,
xDon=@NEg=> bHom=Don=NEs,
xBusyRGEVE-> bHom=BusyRGENEN,
xCommandAborted ES=> bHomeCommibort NEE,
xError@S3=> bHom=ErrNEd,
NErrorIDSMC NO ERR) > nHomeErrIDSMC NO ERR) |);
LD:

LS_Home P 0
LS HOME P
LS Axis 0 —SAxis - xDone Tl
xBusy = bHomeBusy
bHomeExecute xCommandAborted M bHomeCommAbort RPN

ﬂ E xExecute %xError = bHomeErr [Byifs

"""""" nErrorID [ nHomeErrID

365




% Leadshine

Medium-Sized PLC Instruction Guide

6.1.3 LS _MotionControl P

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

the bus motor design.

©® Command Format

Instruction Name FB/FC LD ST File
LS MitionControl P(
StAXis:=,
. I xClearErr:=,
LS MotionCo gl.ﬂze. Axis FB —Jotiee - Do} fLimtAxisSpeedJump:=, MC HS
IltI'Ol_P ' mn lng —fLimtAxisSpeedIump xL.m‘ms»qufféiz: xDone=>, 10
mstruction xError=>,
nErrorID=>,
xLimitAxisMoveFlag=>);
® Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
. 6 pulse planning axis structure,
stAxis High Speed DUT_Rulse_Ax - - meed to bind the specific pulse
Axis 1S .
axis in the programme.
The rising edge is valid, the state
is switched from FALSE to
TRUE, and the function block is
executed. Note: When using this
pin, you must first call
xClearErr | Active High | BOOL | TRUE-FALSE FALSE  [MC Reset toclear the status of
axis error reporting, and then
call ClearErr to clear the error
reporting within the module.
(This pin is only used to clear
the error flag and error code
within the module).
Limit single- 'When the speed jump is greater
fLimtAxisSpeed . cycle speed LREAL 1~500000 500000 than this value, the mpdple
Jump jump at actual reports an error and limits the
axis output ulse output.
QOutput variable
Output variable Name Data type Range initialization Descriptive
xDone Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
TRUE: An error occurred
xError Error BOOL TRUE-FALSE FALSE within the function block
For the error code, please
SMC_ERRO look for
eErrorID Error ID R - 0 ‘MC_HSIO.LS BasicModul
e.LS ERROR’.
Restricted . . .
xLimitAxisMoveFlag| Axis Motion| BOOL | TRUE-FALSE FALSE  |Restricted Axis Motion
Symbol Symbol
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Boo . . Real Moment, Duration,
lea Bit string Integer .
n number Date, String
o |C = w»
@ | c c g
B2 2|2|2|S|SIE|g|z /2|58 2|28 2|cz
S |4 @ = 1z Z |Z|Z 5 51 Z 5 > S22 3 g |- =
= | g18|5| 7 |55 = = 2| B = Z
stAxis AXIS REF SM3
xClearErr SVARN [ [ R (N - - - - - N
xDone Nl -] - -] - -] - - - - - - S
xLimitAxisMoveFlag | N |- |-| - |-|-| - [-]|-] - - - - - - -
xError SVARN [ [ R (N - - - - - S
eErrorID SMC_ERROR

©® Functional Description

Used for pulse axis binding, and only needs to be called once.

After calling this function block, it is also necessary to associate the pulse axis with the actual output channel
number in the program. MC500 series supports 6-way pulse axis at most, i.e. PulAxis 0~PulAxis_5, as follows
‘MC_HSIO.LS MotionControl P.stAxis.PulAxis 0 .= ADR(LS Axis 0);’, where LS Axis 0 is named according
to the virtual driver in the project.

® Program demo

ST:
MC HSIO.LS MotionControl P(stAxis:= ,
xClearErr:= ,
fLimtAxisSpeeddump:= ,
xDone=> ,
XError=> ,
eErrorID=> ,
xLimitAxisMoveFlag=> );
LD:
LS MotionControl P
—sthxis xDone —ECU——
xClearErr xError — BRI
— fLimtAxisSpeedJump eErrorID
#¥LimitAxisMoveFlag [— [RaMsd
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6.1.4 LS ReadAxisPara P
The homing action of the EtherCAT bus motor, the specific homing process is determined by the homing mode of
the bus motor design.

©® Command Format

Instruction Name FB/FC LD ST File
LS ReadAxisPara P(
Axis:=,
xExecute:=,
. xDone=>,
Getting the — xError=>,
pulse e eErrorID=>,
LS ReadAxis | equivalent FB uiPulseMode=>, MC_HSI
Para P value of the uiPulseRatioNume=>, o)
pulse axis uiPulseRatioDenom=>,
instruction xSetFirmLimitFlag=>,
xSetHomeLimitFlag=>,
xEIPLogical=>,
xEINLogical=>,
xOrgLogical=>);
© Related Variables
1/0 variable
1/0 variable Name Data type Range initialization Descriptive
Axis High speed shaft AXIS REF SM3 - - Specified axis
Input variable
Input variable Name Data type Range initialization Descriptive
The rising edge is valid, the state
xExecute | ActiveHigh | BOOL | TRUE-FALSE FALSE ~ [Witches from FALSE to TRUE,
and the function block is
executed.
Qutput variable
Output variable Name Data type Range initialization Descriptive
xDone Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
TRUE: An error occurred
xError Error BOOL TRUE-FALSE FALSE within the function block
For the error code, please
SMC_ERRO look for
cErrorlD Error ID R - 0 “MC_HSIO.LS_BasicModul
e.LS ERROR’.
Pulse output modes of the
. Pulse shaft axis: 0-3: pulse direction
uiPulseMode output mode UINT 0-6 0 mode; 4-5: double pulse
mode; 6: AB phase mode.
uiPulseRatioNume Shaft Ratio UDINT Follow the data 0 Shaft Ratio Molecule
Molecule type
uiPulseRatioDenom Shaft R.a tio UDINT Follow the data 0 Shaft ratio denominator.
[Denominator type
Hardware 'Whether the hardware limit
limit valid or set by the system is valid or
not not; FALSE indicates that
xSetFirmLimitFlag BOOL TRUE-FALSE FALSE the hardware limit is not
processed, TRUE indicates
that the hardware limit is
rocessed.
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Return limit (Whether the return time limit
valid or not is valid; Note: If
xSetHomeLimitFlag BOOL TRUE-FALSE FALSE SetFirmLimitFlag is set to
TRUE, it is also valid for the
return motion.
Positive limit Positive limit signal logic
XEIPLogical | °8ic level BOOL | TRUE-FALSE FALSE  |cvel FALSE: normally
open; TRUE: normally
closed.
INegative Negative limit signal logic
XEINLogical | mitlogic BOOL | TRUE-FALSE FALSE  |cvel FALSE: normally
level open; TRUE: normally
closed.
Home signal Home signal logic level,
xOrgLogical logic level BOOL TRUE-FALSE FALSE IFALSE: normally open;
TRUE: normally closed.
Boo .
. . Real Moment, Duration,
lea Bit string Integer .
n number Date, String
— ©n
w (@|Z| 2 S S| S — S| 3| =
SI1ZIS|ZEg|S|8E|g|=z|2 /S| B |& Z 123 |2z
SI2IB| 2 |2|2| 5 |Z|Z SRl z | = 319 |72
= | @ g @ 54|55 4 S|4 B |E|®|m 5
Axis AXIS REF SM3
xExecute A I I I e e - - - - - - - - -
xDone Nl - - - - - - - - - - - - - -] - - -
xSetFirmLimitFlag S I I I e e - - - - - - - - - -
xError S I I I e e - - - - - - - - - -
eErrorlD SMC ERROR

® Functional Description
When setting xEnable from FALSE to TRUE, a rising edge signal is taken to trigger the function block.

® Program demo

ST:

LS5_ReadAxisPara_P_0(Axis:= LS5_Axis 0,

xExecute A : = bReadAxiParaExeculfIE,

xDonefEE=> bReadAxiParaDoneREIE,

xError@ME3-> bReadAxiParaErriEd,

eErrorID[ _ NO Emor > bReadAxiParaFrrID[  NO Emor |,
uiPulseMode[ 2 > uiReadAxiParaPulMode[ 2 |,
uiPulseRatioNume[ 1 > udReadAxiParaPulRatNum 1 |,
uiPulseRatioDenom{ 1 F> udReadAxiParaPulRatDenom{ 1 |,
xSetFirmLimitFlagEd-> bReadAxiParaSetFirlimiFalgEd,
xSetHomelimitFlag@Eg=> bReadAxiParaSetHomLimiFalgESd,
xElPLogical @iS3=> bReadAxiParaEIPLogicNEd,
XElNLogical 3= > bReadAxiParaEINLogic e,
x0rglogical 8-> bReadAxiParaOrglogicNEs) ;
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LD:

LS_ReadAxisPara_P_0

LS_Axis_0 —5

bReadAxiParaExecu

il

LS ReadAxisPara P

Axis ~  xDone
XError
eErrorID
xExecute uiPulseMode
uiPulseRatioNume
uiPulseRatioDenom
xSetFirmLimitFlag
xSetHomeLimitFlag
XE1PLogical
xE1NLogical

xOrgLogical

= bReadAxiParaErr
bReadAxiParaErriD

—bReadAxiParaPulMode [ 2 |

— bReadAxiParaPulRatNum

—bReadAxiParaPulRatDenom [ 1 |

= bReadAxiParaSetFirlimiFalg

= bReadAxiParaSetHomLimiFalg

= bReadAxiParaEIPLogic

= bReadAxiParaEINLogic
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Pulse axis reset. Mainly realises pulse output axis error reset operation.
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® Command Format

Instruction Name FB/FC LD ST File
LS ResetAxis P(
Axis:=,
. | Pulse axis e L5 _Resethxis_P oonel xExecute:=,
LS_ResetAxis reset FB —JeExecute oy xDone=>, MC HSIO
P R . xError f— —
- instruction eEmroriDf— xBusy=>,
xError=>,
eErrorID=>);
© Related Variables
1/O variable
1/0 variable Name Data type Range initialization Descriptive
Axis High speed shaft AXIS REF SM3 - - Specified axis
Input variable
Input variable Name Data type Range initialization Descriptive
The rising edge is valid, the state
xExecute | Active High | BOOL | TRUE-FALSE FALSE [ Witches from FALSE to TRUE,
and the function block is
executed.
Qutput variable
Output variable Name Data type Range initialization Descriptive
xDone Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
The function block has not
xBusy Enforcement BOOL TRUE-FALSE FALSE yet finished executmg and.
marks the new output value is being
calculated
TRUE: An error occurred
xError Error BOOL TRUE-FALSE FALSE within the function block
For the error code, please
SMC_ERRO look for
cErrorlD Error ID R - 0 ‘MC_HSIO.LS_BasicModul
e.LS ERROR’.
Boo . . Real Moment, Duration,
lea Bit string Integer .
0 number Date, String
o | = w»
W | C c|c - |- —
21215|2|2|2 5 18E|g|z|2|5| 8 |22 82|z
S |ZIZ| & Z| 2212|3533 2 |>|58 |8 9|7°2
= | g |8|= 515 =& | @ | A
Axis AXIS REF SM3
xExecute S 0 S S S S I O s [ R I IR IR R (S T I
xDone S 0 S S S S I O s [ R I IR IR R (S T I
xBusy S T e e e e e I e L T I i
xError S T e e e e e I e L T I i
eErrorID SMC ERROR
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© Functional Description
When setting xEnable from FALSE to TRUE, a rising edge signal is taken to trigger the function block.
© Program demo

ST:
LS_ResetAxis P 0O(Axis:= LS5 Axis 0,
xExecutefGEIEL: = bResstAxiExecufGENE,
xDonce i E)=> bResetAxiDoncRGEIEN,
xBusy => bResetAxiBusy@
xError@¥E3=> bResetixiErr K %
eErrorID[SMC_NO ERR |-> eResetAxiErrID{SMC_NO ERRY J);
LD:
L5_ResetAxis P 0
LS ResetAxis P
LS Axis 0 —SAxis xDone TN
xBusy = bResetAxiBusy
bResetAxiExecu XError m= bResetAxiErr
ﬂlﬂ xExecute eErrorID [~ eResetAxiErrID |SMC _NO_ERR
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Instruction Name i Functionality
Type C
High Speed LS Counter FB | High Speed Counter
Counter LS PresetValue FB | Preset count value

6.2.2 LS Counter

High Speed Counter Command. To get the setting parameters of the high-speed counter module as well as the

count value, you need to configure the corresponding hardware port function and parameters in High Speed 10
Module under Device first, otherwise the function is invalid.

©® Command Format

Instruction Name FB/FC LD ST File
) LS Counter(
ngh Speed eabic LS_Counter B XEnable:Z,
LS_Counter Counter FB #“"We' EEffg’[% eChannel:=, xValid=>, | MC_HSIO
instruction dialue xError=>, eErrorID=>,
diValue=>);
® Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
xExecute Active High BOOL TRUE-FALSE FALSE TRUE: Function block active.
eChannel Channel No. [.S_ENCODER 0-8 0 Counter 0-5, encoder 6-8.
- CHAN
Qutput variable
Output variable Name Data type Range initialization Descriptive
xValid Implementati| by | TRUE-FALSE FALSE  [TRUE if the axis is ready.
on completed
TRUE: An error occurred
xError Error BOOL TRUE-FALSE FALSE within the function block
For the error code, please
SMC_ERRO look for
eErrorlD Error ID R - 0 ‘MC_HSIO.LS BasicModul
e.LS ERROR’.
diValue Current value DINT Follow the data 0 The current count value of
type the selected channel.
Boo . . Real Moment, Duration,
lea Bit string Integer ]
0 number Date, String
o | = !
W | = olle _ = 5 | =
O<§§§@SEE§ZEEFH§~>SUW
S dz|218|Z2|2|2|2|23|7 3|2 2 |2|8|3|°9|7|Z2
. S @ — =4 = = a
eChannel LS ENCODER CHAN
xExecute S I I B e e - - - - - - - - - -
xValid £ A S [ (R i i [ I I T I SE R B N B B
xError S 0 S S S [ (U U [ U O (S I i I R I
eErrorlD SMC ERROR
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© Functional Description
It mainly realises the functions of counter enable, counting, frequency measurement and counting direction output.
® Timing Diagram: LS Counter

Enable

Valid

Busy

Error

® Program demo
ST:

LD:
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6.2.3 LS PresetValue

Preset count value command. You need to configure the corresponding hardware port function and parameters in
High Speed IO Module under Device first, otherwise this function is invalid.

©® Command Format

Instruction Name FB/FC LD ST File
LS PresetValue(
xExecute:=,
eChannel:=,
Preset S eTriggerEdge:=,
LS_PresetVal count value FB j"{* o ;Eﬁ diPresetValue:=, MC_HSIO
ue . . diPresetvalue eErroriD| .
instruction xDone=>,
xBusy=>,
xError=>,
eErrorID=>);
® Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
xExecute Active High BOOL TRUE-FALSE FALSE TRUE: Function block active.
eChannel Channel No. LS_ENCODER 0-8 0 Counter 0-5, encoder 6-8.
CHAN
. Manufacturer |[LS PRESET E _
eTriggerEdge Parameters | DGE TYPE - - INot supported at this time.
diPresetValue |Counter Preset DINT Follo\;\;g;e data 0 Counter preset.
Qutput variable
Output variable Name Data type Range initialization Descriptive
xDone Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
The function block has not
xBusy Enforcement BOOL TRUE-FALSE FALSE yet finished executing and.
marks the new output value is being
calculated
For the error code, please
SMC_ERRO look for
ekrrorD Error ID R - 0 ‘MC_HSIO.LS_BasicModul
e.LS ERROR’.
diValue Current value DINT Follow the data 0 The current count value of
type the selected channel.
Boo . . Real Moment, Duration,
lea Bit string Integer ]
0 number Date, String
o | = !
@ |w = olle _ =~ 3 |o =
O<§§§@SEE§ZEEFH§~>SUW
S 2B & ZIZ (212|353 2 |5 E S5l |25
= |m H= 515 =B frl 8
eChannel LS ENCODER CHAN
xExecute S T S e e e e e e e e L i
xValid £ A S [ (R i i [ I I T I SE R B N B B
xError S 0 S S S [ (U U [ U O (S I i I R I
eErrorlD SMC ERROR
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© Functional Description
This function block is a rising edge single trigger valid.
© Program demo

ST:

LD:
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6.3 LC1000 Local High Speed Counter
6.3.1 Instruction List

Instruction Name FB/F Functionality
Type C
LS Counter FB | High Speed Counter Instruction
LS PresetValue FB | Preset Count Instruction
LC1000 Local | LS Compare FB | Single-point compare output
High Speed LS CompareStep FB | Equidistant compare output
Counter LS CompareFIFO FB | Queue compare output
LS PWM FB | PWM output
LS Enablelnterrupt FB | Interrupt enable
6.3.2 LS Counter
High-speed counter enable.
©® Command Format
Instruction Name FB/FC LD ST File
LS Counter(
Axis:=,
xEnable:=,
High Speed i o e Xgahd:j ’
LS Counter Counter FB it i MC_HSIO
- . . S L xError=>,
nstruction o eErrorlD=> ,
fValue=>,
fFrequency=>,
eDir=>);
© Related Variables
1/0O variable
I/0 variable Name Data type Range | initialization Descriptive
. AXIS REF_MAPPI IAXIS REF MAPPING LS
Axis Encoder shaft i~ T - - — = . =
NG LS type encoder axis example
Input variable
Input variable Name Data type Range initialization Descriptive
xExecute Active High BOOL TRUE-FALSE FALSE TRUE: Function block active.
Qutput variable
Output variable Name Data type Range initialization Descriptive
xValid Implementati| b | rRUE-FALSE FALSE  [TRUE if the axis is ready.
on completed
xBusy Executing BOOL TRUE-FALSE FALSE TRUE: In progress
TRUE: An error occurred
xError Error BOOL TRUE-FALSE FALSE within the function block
For the error code, please
SMC_ERRO look for
eErrorID Error ID R - 0 ‘MC_HSIO.LS BasicModul
e.LS ERROR’.
Current count value,
fValue Count value | LREAL | Follow data types 0.0 converted from scaling, in
units of unit
fFrequency lfj ounting LREAL | Follow data types 0.0 Cu.rren‘F count frequency,
requency unit unit/s

377




% Leadshine

Medium-Sized PLC Instruction Guide

Current count direction, in
unit/s

Di Directi LS DIR -1,1 0
e frection - L] -1:Negative direction
1:Positive direction
Boo . ) Real Moment, Duration,
lea Bit string Integer ]
n number Date, String
o | = %2
@ | c clc _ = |5 |3 |o =
o<§§§£99:529:m§~>5’cw
S |HE| & ZIZ (212|353 |3| =2 |5 E S5l |25
= | BEE 515 =B e A
xExecute S I I R e - - - - - - - - -
xValid Nl - - - - - - - - - - - - - -] - - -
xBusy S I I I e e - - - - - - - - - -
xError S I I I e e - - - - - - - - - -
eErrorlD SMC ERROR

©® Functional Description
It mainly realises the local counter start/stop, after detecting xEnable set to TRUE, the counter responds to the

external pulse signal and starts counting, after detecting xEnable set to FALSE, the counter stops counting. The
counter position changes within the range of counter mode and the unit of position is Unit.
The counting direction should be changed through the software interface. The counting direction of different

counting modes is defined as follows. After changing the direction, you need to

Counting direction change, you

need to modify through the software interface, the counting direction of different counting modes is defined as
follows. To change the counting direction, you need to re-enable the counter function block.

CW/CCW
Direction Phase AB Pulse + Direction CW/CCW | Single phase
counting
A Phase ahead B Phase IDirection signal low level |A Incremental
p-ositilve increasing count m.inus count . counting _ Incremental
direction (B phase overrun A phase  |Direction signal high level |B Decreasing
decrease count increment count Count
A phase overruns B phase |Direction signal low level |A Decremental
negative underruns ingreage count counting decimation
B phase overrun A phase  |Direction signal high level |B Incremental
increase count decrement count counting

® Timing Diagram: LS Counter

XEnable

xValid

xBusy

XError
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®© Program demo

Take the pulse + method of forward counting as an example, the counter increments as shown in the figure

below.

Counting signal | ‘ I | I ’ |

XEnable

xValid

Directional

fValue

1
I
|
|
|

T

1

L J
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6.3.3 LS PresetValue

High-speed counter preset value.

® Command Format

Instruction Name FB/FC LD ST File
LS PresetValue(
Axis:=,
xExecute:=,
xAbort:=,
Preset T S — eTriggerType:=,
LS PresetVal count value FB S sk fPresetYalue =, MC_HSIO
ue « : . of | xDone=>,
nstruction xBusy=>,
xCommandAborted=>
x’Error:> R
eErrorID=>);
® Related Variables
1/0O variable
I/0 variable Name Data type Range | initialization Descriptive
. AXIS REF_MAPPI IAXIS REF MAPPING LS
Axis Encoder shaft i~ T - - — = . -
NG LS type encoder axis example
Input variable
Input variable Name Data type Range initialization Descriptive
xExecute Active High BOOL TRUE-FALSE FALSE TRUE: Function block active.
TRUE Level trigger
xAbort Abort BOOL FALSE FALSE " ITRUE: Abort function block
0: Command rising edge trigger
1: External DI rising edge
trigger
. . LS PRESET E , .
eTriggerType | Trigger mode DGE TYPE [0,3] 0 2.. External DI falling edge
- trigger
3: External DI rising or falling
edge trigger
Counter preset value, unit: unit,
conversion to Pulse unit need to
fPresetValue | Preset value LREAL  [Follow data types 0.0 nect-2 147483648~ 2147483647
range
QOutput variable
Output variable Name Data type Range initialization Descriptive
xDone Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
The function block has not
xBusy Enforcement BOOL TRUE-FALSE FALSE yet finished executing and.
marks the new output value is being
calculated
. TRUE TRUE: function block
xCommandAborted | Stop sign BOOL FALSE FALSE execution is interrupted
TRUE: An error occurred
xError Error BOOL TRUE-FALSE FALSE within the function block
For the error code, please
SMC ERRO look for
cErrorlD Error ID R - 0 “MC_HSIO.LS_BasicModul
e.LS ERROR’.
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Boo . . Real Moment, Duration,

lea Bit string Integer .

n number Date, String

o |C = w»

@ | c c g

2IZIEIZ|2|S/S|S|Elg|=|2|c|B|z|2 |8 2z

SIEEIEIBIZ|31Z2|Z2|5|= 3|3 & |2|5|3 5|72

= g |85 == = @ a
xExecute Nl -] - -] - -] - - - - - - S
xValid A [ I [ ([ I R T e e e e
xError Nl --] - - - -] - - - - S
eErrorID SMC_ ERROR

©® Functional Description

This function block mainly implements the preset function of the counter, the rising edge triggers the function
block to execute, and outputs the xDone signal after the preset is completed.

There are 4 types of preset trigger types eTriggerType, which can be triggered by rising edge of instruction, or
external DI input (rising edge, falling edge, arbitrary edge).

When the preset condition selects command rising edge trigger, xExecute is the command trigger pin, and the

rising edge trigger is selected.
When the preset condition selects external DI input trigger, it is necessary to select preset inputs INO~IN7 in the
counter parameter configuration interface, and when external DI trigger is selected, xExecute is the level enable

signal.

® Timing Diagram: LS Counter

xExecute J

Abort

|| L]

xDone | . —t
| I
xCommandAborted I :

o T T
H

xError L

® Program demo
With eTriggerType = 3 (external DI arbitrary edge), the instruction timing is as follows.

®Execute  — L

*xDaone

*Busy —— |

External DI ingoat

TPresetValue Lo
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6.3.4 LS _TouchProbe
High-speed counter probes.

® Command Format

Instruction

Name

FB/FC

LD

ST File

LS_TouchProbe

Single-
point
compare
output
instruction

FB

LS_touchProbe

LS TouchProbe(
Axis:=,
xExecute:=,
xAbort:=,
iProbelD:=,
eTriggerType:=,
eTriggerMode:=,
xWindowOnly:=,
fFirstPos:=,
fLastPos:=,
xDone=>,
xBusy=>,
xCommandAborted=>,
xError=>,
eErrorID=>,
fPosPostion=>,
fNegPostion=>,
ulPosTime=>,
ulNegTime=>,
uiCycleCount=>);

MC_HS
10

® Related Variables

1/0O variable

1I/0O variable

Name

Data type

Range

initialization

Descriptive

Axis

Encoder shaft

AXIS_REF_MAPPI
NG LS

AXIS REF MAPPING LS
type encoder axis example

Input variable

Input variable

Name

Data type

Range

initialization

Descriptive

xExecute

Active High

BOOL

TRUE-FALSE

FALSE

TRUE: Function block active.

xAbort

Abort

BOOL

TRUE
FALSE

FALSE

Level trigger
TRUE: Abort function block

1ProbelD

Probe ID

INT

[0.1]

0

Probe ID No.

eTriggerType

Trigger mode

LS PRESET E
DGE_TYPE

[0,3]

0: Command rising edge trigger
1: External DI rising edge
trigger

2: External DI falling edge
trigger

3: External DI rising or falling
edge trigger

eTriggerMode

Trigger Mode

LS TP MODE

[0,1]

Trigger mode:
0: Single latch
1: Continuous latch

xWindowOnly

Window
Effective

BOOL

TRUE
FALSE

FALSE

Latching window takes effect
when True, only the position
inside the window is accepted

fFirstPos

Start position

LREAL

Follow data types

0.0

Specify the position to start
receiving triggers, unit unit

fLastPos

End position

LREAL

Follow data types

0.0

Specify the position to stop
receiving triggers, unit.
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Output variable
Output variable Name Data type Range initialization Descriptive
xDone Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
The function block has not
xBusy Enforcement BOOL TRUE-FALSE FALSE yet finished executmg and.
marks the new output value is being
calculated
. TRUE TRUE: function block
xCommandAborted | Stop sign BOOL FALSE FALSE execution is interrupted
TRUE: An error occurred
xError Error BOOL TRUE-FALSE FALSE within the function block
[For the error code, please
SMC_ERRO look for
eErrorlD Error ID R - 0 ‘MC_HSIO.LS_BasicModul
e.LS ERROR’.
fPosPostion Rising efige LREAL | Follow data types 0.0 nglng edge latch position,
latch position unit
fNegPosition Falling e.d.ge LREAL | Follow data types 0.0 Faumg cdge latch position,
latch position unit
. Rising edge N .. . .
ulPosTime latch time ULINT [0,2°63) 0 Rising edge latch time (in ns)
uINegTime Falling F:dge ULINT [0.2°63) 0 Falling edge latch time (unit
latch time ns)
Continuous latch mode,
uiCycleCount Latch count UINT [0,2"16) 0 accumulate once for latch
completion
Boo .
] ] Real Moment, Duration,
lea Bit string Integer ]
n number Date, String
o | wn
@ |w c G| _ Sl 3o -
ZIZIE|Z|218|S|SE|glz2|5| 2 |z|2 B2 |2|E
SZIZ|2|812/31212|/2|5|3|3| & |2 8|39 |72
= | BEIEIEREIE — =& | @ | A
xExecute Nl - - - - - - - - - - - - -1 - -] -
xValid S A S S S A U I R AU S I - - -] - -]
xError Nol-] -] - - -l - - - - - - - -] -
eErrorID SMC_ERROR

® Functional Description
This function block mainly implements the function of latching the counter value at the moment of external DI, and
also supports the function of latching the internal timestamp of the local high-speed 10 module, the rising edge
triggers the execution of the function block, and outputs the xDone signal after the latching is completed.

The output value of the latched position will remain unchanged until the counter position is latched again in the
same instance of the LS TouchProbe instruction.
Each counter axis supports two probes, software parameter configuration interface, select probe input port DIO~DI7.
Each probe supports DI rising edge, falling edge and double edge latch.
Each probe supports single latch and continuous latch.
Supports window valid setting. When xWindowOnly is specified as TRUE (valid), only the triggers within the
range of fFirstPos (start position) and fLastPos (end position) are detected at the counter position.

The counter can be selected from linear mode and rotary mode in the parameter configuration screen.
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® Linear pattern:

The effective range of the window is expressed by the following formula. fFirstPos (Start position) = Window
range = fLastPos (End position)

When fFirstPos (start position) > flLastPos (end position) is specified, an exception occurs.

An exception also occurs when the position range is specified to be outside the [Linear Mode] range.

fFirstPos fLastPos

i

| O 7 e
Wiin dow !

0xB80000000

S R -

&
v

Effective range

® Rotary mode:

Can be specified as fFirstPos (start position) = fLastPos (end position) and fFirstPos (start position) > fLastPos
(end position).

When fFirstPos (start position) > flLastPos (end position), it will span the upper and lower limit positions of the
loop counter.

If the specified position is outside the upper and lower limit of the loop counter, an exception occurs.

fFirstPos £ flLastPos

fLastPos fLastPos

fFirstPos
Effective range .5

Contaitiz location

fFirstPos
&

)
Effective range

fFirstPos >  flLastPos

- - +
fFistPos | 0 fFirstPos 0 - Effective range

fLastPos

Contaitis location

fLastPos

Effective range

384




% Leadshine

Medium-Sized PLC Instruction Guide

® Timing Diagram: LS Counter

Frobe ID Input

¥Execute

Trigger effective range

[
-\

|

¥WindowOnly

¥0one

I
I
I
i
I
L
”
I
I
I
I
I
i
I

¥Busy

Latch position

¥CommandAborted

®Error

eErrorlD

16#0000

Fosition

4

flastPos F = = - 0 o c e e e e e e e e e e e A e - - - - - e

Faosition
fFirstPos

® Program demo

External DI rising edge trigger (eTriggerType = 0), single trigger mode (eTriggerMode = 0), the instruction timing

diagram is shown below.

®Execute

¥Done

*Busy

Probe ID Input

o

fPosPosition

Latch position
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External DI double edge trigger (eTriggerType =2), single trigger mode (eTriggerMode =0), first rising edge, then
falling edge, the instruction timing diagram is shown below.

xExecute

|

*Done

*Busy — |

A [—

Probe ID Input —:—
'l i
[ ]
fPasPosition ] Latchk:sitinnl Latch plgsition 3
| I
fNegPosition 0 >< Latch position 2 X Iﬁ%ts""i on 4
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6.3.5 LS _Compare

High-speed one-dimensional single-point comparisons.

® Command Format

Instruction Name FB/FC LD ST File
LS Compare(
Axis:=,
xExecute:=,
) xAbort:=,
Single- S fCmpPos:=,
point s 1 ) Donel xOutEnable:=,
LS Compar compare FB Koo T eOutType:=, M?6HS
output pouEnable udiOutPara:=,
instruction xDone=>,
xBusy=>,
xCommandAborted=>,
xError=>,
eErrorID=>);
® Related Variables
1/0 variable
I/0 variable Name Data type Range | initialization Descriptive
. AXIS REF_MAPPI AXIS REF MAPPING LS
Axis Encoder shaft i~ T - - — = . =
NG LS type encoder axis example
Input variable
Input variable Name Data type Range initialization Descriptive
xExecute Active High BOOL TRUE-FALSE FALSE TRUE: Function block active.
TRUE Level trigger
xAbort Abort BOOL FALSE FALSE TRUE: Abort function block
fCmpPos fCmpPos LREAL  [Follow data types 0.0 Comparison value, unit: unit
Enable hardware port output
function. When using this
function, you need to configure
the corresponding output port in
TRUE the parameter configuration
xOutEnable xOutEnable BOOL FALSE FALSE terface.
'When this function is not
enabled, the function block
executes normally, only the
lhardware port has no output.
0: Time mode - output FALSE
LS CMP OUT 1: Time mode - output TRUE
eOutType cOutType TPYE [0.3] 0 2: Pulse mode - output FALSE
3: Pulse mode - output TRUE
(D Time mode: Hold time of
open output port, us unit,
: . 1,200000007].
tP tP DINT  |Foll tat 0 (1,
udiOutPara udiOutPara U ollow data types ©) Pulse mode: distance value,
pulse unit, pulse value range
[1~2147483647].
Output variable
Output variable Name Data type Range initialization Descriptive
xDone Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
xBusy Enforcement BOOL TRUE-FALSE FALSE The function block has not
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marks yet finished executing and
the new output value is being
calculated
. TRUE TRUE: function block
xCommandAborted | Stop sign BOOL FALSE FALSE execution is interrupted
TRUE: An error occurred
xError Error BOOL TRUE-FALSE FALSE within the function block
For the error code, please
SMC_ERRO look for
cErrorlD Error ID R - 0 ‘MC_HSIO.LS_BasicModul
e.LS ERROR’.
Boo .
. . Real Moment, Duration,
lea Bit string Integer .
0 number Date, String
— »
@ |w|Z| Z C =pe _ =~ |5 |3 |C 3
o |<|S| & é ZIR=Ri-ll 2|z S E | & e RElE
SIHIEI2|5Z|5|21Z|5|7|5|5| & |=2|&8|2|°|°Z
= |m g |85 515 =B s 8
xExecute Nl - - - - -] - - - - - - - -0 - -] -
xValid S A e e e I T e I I I
xError SV I I - -l - - - - - - - -] - -] -
eErrorID SMC_ERROR

® Functional Description
his function block implements a high-speed output port to be triggered when the current count value of the counter
is equal to the set comparison value, and keep it for a period of time or a distance. Comparison and consistency

output function is a single trigger, when xDone=TRUE, the comparison and consistency function is finished, if you
need to continue to use the comparison function, trigger xExecute again.
Before using the compare function block, the output port must be configured in the corresponding counter
parameter interface, and the output port can be configured OUTO~OUT7.

© Timing Diagram:

xExecute

xAbort

xDone

xCommandAborted

xBusy

xError
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®© Program demo

The counter interface is configured with the comparison output port OUTO. The function block enables the
comparison output port (xOutEnable = TRUE), the comparison position (fCmpPos = 1000.0, assuming a 1:1 gear
ratio and lunit = 1pulse), the output type Pulse mode - Output TRUE (eOutType = 3), the output hold parameter
( udiOutPara = 100), the OUTO output port conducts when the count value reaches the comparison position 1000,
and the output port closes after 100 more pulses are accumulated.

®Execute  —d _

¥Busy —

*xDone I

Position

fCmpPos

L

a—p | udiOutPara

Comparison output OUT 0

Note
When the high-speed compare output function block is activated, the initial state of the output OUT point is

automatically flipped to the opposite state of the first compare output point.
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6.3.6 LS CompareStep

High-speed one-dimensional single-point comparisons.

® Command Format

Instruction Name FB/FC LD ST File
LS CompareStep(
Axis:=,
xExecute:=,
xAbort:=,
fStartPos:=,
fStep:=,
Equidistant e T onel” ugr?é) Nlll)rln:: ’
xabort xCommandabertedf— xOutenable:=,
%S_CornpareS coinpilre FB E“;g:m E:IFE cOutType:=, MC[6HS
cp output :gﬁ:;i'e feurentos|— udiOutPara:=,
nstruction udioutpara xDone=>,
xBusy=>,
xCommandAborted=>,
xError=>,
eErrorID=>,
uiPoints=>,
fCurrentPos=>);
© Related Variables
1/O variable
I/0 variable Name Data type Range | initialization Descriptive
. AXIS REF _MAPPI AXIS REF _MAPPING LS
Axis Encoder shaft = = - - — - . -
NG LS type encoder axis example
Input variable
Input variable Name Data type Range initialization Descriptive
xExecute Active High BOOL TRUE-FALSE FALSE TRUE: Function block active.
TRUE Level trigger
xAbort Abort BOOL FALSE FALSE TRUE: Abort function block
fStartPos Start position LREAL FOHO::;;: data 0.0 Start comparison value, unit
Comparison isometric step, unit,
fStep Step length LREAL Follow the data 0.0 [positive position increment,
range . .
negative position decrement
Number of
uiCmpNum comparison UINT [1,65535] 0 INumber of comparison points
points
Enable hardware port output
function. When using this
function, you need to configure
the corresponding output port in
xOutEnable xOutEnable BOOL TRUE FALSE Fhe parameter configuration
FALSE interface.
'When this function is not
enabled, the function block
executes normally, only the
lhardware port has no output.
0: Time mode - output FALSE
LS CMP_OUT 1: Time mode - output TRUE
eOutType cOutType TPYE [0.3] 0 2: Pulse mode - output FALSE
3: Pulse mode - output TRUE
udiOutPara udiOutPara UDINT  |Follow data types 0 (D Time mode: Hold time of
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open output port, us unit,
[1,200000007].

(2) Pulse mode: distance value,
pulse unit, pulse value range
[1~2147483647].

Output variable
Output variable Name Data type Range initialization Descriptive
xDone Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
The function block has not
xBusy Enforcement BOOL TRUE-FALSE FALSE yet finished executlng and.
marks the new output value is being
calculated
xCommandAborted | Stop sign BOOL TRUE-FALSE FALSE TRUEf fur.lct.lon block
execution is interrupted
TRUE: An error occurred
xError Error BOOL TRUE-FALSE FALSE within the function block
For the error code, please
SMC _ERRO look for
ekrrorlD Error ID R - 0 ‘MC_HSIO.LS_BasicModul
e.LS ERROR’.
uiPoints Compare UINT [0,65535] 0 Comparison Points
Points
Current Current comparison position
fCurrentPos Comparison | LREAL | Follow data types 0.0 nit P P ’
Position
Boo o Real Moment, Duration,
lea Bit string Integer .
n number Date, String
— wn
w @|Z| 2 < S |G — =~ |53 |o =
O<O§§EEQE§ZQEmQH>SUW
S HIZ|218|2|3|2|2|2 |7 3|3 2 |2|8|2|%5 |72
= | 2EIE 515 =& s A
xExecute S T e e e e T e e e It i iy gy
xValid S 0 S S S [ (O e O I [ i I B I
xError N -] -] - - - |- - - - - - - - -
eErrorlD SMC ERROR

® Functional Description

This function block implements a hardware high-speed output port to be triggered when the current count value of
the counter is equal to the set comparison value and held for a period of time or a distance. The comparison value is
incremented or decremented according to the step size. Assuming that the initial value of comparison is 5, the
comparison step size is 2, and the number of comparison points is 5, then the comparison values are 5,7,9,11,13.
Before using the compare function block, the output port must be configured on the corresponding counter
interface, and the output port can be configured OUTO~OUT?7.

The compare output hold parameter supports two ways. Time mode: When the count value is equal to the set
comparison value, the comparison output OUT point will be turned on, and the output OUT point will be turned off
after holding udiOutPara *1us time. Pulse mode: when the count value is equal to the set comparison value, turn on
the compare output OUT point, hold udiOutPara *1pulse count number, then turn off the output OUT point.
xOutEnable is to enable the output function of hardware port. when FALSE, the function block executes normally
and there is no output from hardware OUT point. when TRUE, the function block executes normally and there is
normal output from hardware OUT point.

If the interval between two adjacent triggers is less than the compare output hold time, the output port will
continuously hold the output state, and the current output time will directly overwrite the previous output time.
During the comparison process, trigger xExecute rising edge again, the function block will re-execute the compare
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output function from the first point.

® Timing Diagram:

xExecute ——

xAbort

xDone —_— t t t

xCommandAborted

xBusy

xError

® Program demo
When fStep is positive, the comparison position is incremented, and the instruction timing diagram is shown below.
fStep is negative, similarly, the comparison position is decremented.

xExecute — —

*Busy

*Daone

uiPoints 0 X 1 X 2 X 3

Position &

fStartPos

Comparison output OUT 0 | | | | |
Note

When the high-speed compare output function block is activated, the initial state of the output OUT point is
automatically flipped to the opposite state of the first compare output point.
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6.3.7 LS CompareFIFO

High-speed counter queue comparison output.

® Command Format

Instruction Name FB/FC LD ST File
LS CompareFIFO(
Axis:=,
xExecute:=,
xAbort:=,
uiCmpNum:=,
xPush:=,
afCmpPos:=,
- xOutEnable:=,
Queue s eOutType:=,
LS CompareF | compare FB “ udiOutPara:=, MC HS
IFO output axInvert:=, IO
instruction xDone=>,
xBusy=>,
xCommandAborted=>,
xError=>,
eErrorID=>,
xPushDone=>,
uiFIFOSize=>,
uiPoints=>,
fCurrentPos=>);
© Related Variables
1/0O variable
I/0 variable Name Data type Range | initialization Descriptive
. AXIS REF MAPPI AXIS REF MAPPING LS
Axis Encoder shaft i~ T - - — = . -
NG LS type encoder axis example
Input variable
Input variable Name Data type Range initialization Descriptive
xExecute Active High BOOL TRUE-FALSE FALSE TRUE: Function block active.
TRUE Level trigger
xAbort Abort BOOL FALSE FALSE  HRUE: Abort function block
Number of
uiCmpNum comparison UINT [1,65535] 0 INumber of comparison points
points
<Push F I.FO cach§ BOOL TRUE FALSE Press p.oint intq FIFO, support
point press-in FALSE dynamic press in.
Compare PointARRAYT0..999 Comparison point location set,
afCmpPos Location ] OF LREAL Follow data types 0.0 unit unit, maximum 1000 points
Enable hardware port output
function. When using this
function, you need to configure
the corresponding output port in
xOutEnable xOutEnable BOOL TRUE FALSE Fhe parameter configuration
FALSE interface.
'When this function is not
enabled, the function block
executes normally, only the
lhardware port has no output.
0: Time mode - output FALSE
LS CMP_OUT 1: Time mode - output TRUE
eOutType cOutType TPYE [0.3] 0 2: Pulse mode - output FALSE
3: Pulse mode - output TRUE
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(D Time mode: Hold time of
open output port, us unit,
. . 1,200000007].
diOutP diOutP UDINT Follow data t 0 L1, .
uaruttara uariuthara otlow data types (2 Pulse mode: distance value,
pulse unit, pulse value range
[1~2147483647].
This parameter is set when the
output type is level mode.
ARRAY[0..999 TRUE Output status of each
axlnvert Level ] OF BOOL FALSE FALSE comparison point
TRUE: Output valid
FALSE: Output is invalid
Qutput variable
Output variable Name Data type Range initialization Descriptive
xDone Completion BOOL TRUE-FALSE FALSE TRUE: Homing is done.
The function block has not
xBusy Enforcement BOOL TRUE-FALSE FALSE yet finished executmg and.
marks the new output value is being
calculated
xCommandAborted | Stop sign BOOL TRUE-FALSE FALSE TRUES fuI.IC'[.IOIl block
execution is interrupted
TRUE: An error occurred
xError Error BOOL TRUE-FALSE FALSE within the function block
For the error code, please
SMC_ERRO look for
eErrorD Error ID R - 0 ‘MC_HSIO.LS_BasicModul
e.LS ERROR’.
Completion TRUE: FIFO cache press-in
of press-in TRUE comparison points complete
xPushDone BOOL FALSE
compare FALSE
oints
uiFIFOSize Points in UINT [0.128] 0 Number of points in FIFO
FIFO ’ cache
uiPoints Comp are UINT [0,65535] 0 Comparison Points
Points
Current Current comparison position
fCurrentPos Comparison | LREAL | Follow data types 0.0 nit p p ’
Position
Boo, o Real Moment, Duration,
lea Bit string Integer .
n number Date, String
o T w
W = c clc = 4
Q<§2§99u;259:§§d;§8o7,
O |4 @ % Z Z Q Z 5 — Z 5 > > < Hl g |- %
= | g @ S131515 — BB T |m A
xExecute S S e e O e e I (T N ISt IR gy g
xValid S A e O e I I B e I e
xError N --] - - -l - - - - - - - S O e
eErrorID SMC_ERROR
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© Functional Description

This function block implements a hardware high-speed output port to be triggered when the current count value of
the counter is equal to the comparison value set by the array, and hold it for a period of time or a distance or
maintain the output state.

Before using the compare function block, the output port must be configured on the corresponding counter
interface, and the output port can be configured OUTO~OUT?7.

The comparison output type supports three ways. Time mode: When the count value is equal to the set comparison
value, the comparison output OUT point will be turned on, and the output OUT point will be turned off after
holding udiOutPara *1us time. Pulse mode: when the count value is equal to the set comparison value, open the
comparison output OUT point, hold udiOutPara * 1pulse count number, then close the output OUT point. Level
mode, when the count value is equal to the set comparison value, according to the level parameter axInvert set for
each point, turn on the comparison output OUT point of that point, when axInvert is TRUE, the hardware OUT
point has output, when axInvert is FALSE, the hardware OUT point has no output.

When axInvert is TRUE, there is output from hardware OUT point, when axInvert is FALSE, there is no output
from hardware OUT point. xOutEnable is to enable the hardware port output function. xOutEnable is to enable the
hardware port output function. xOutEnable is to enable the hardware port output function.

If the interval between two adjacent triggers is less than the compare output hold time, the output port will
continuously hold the output state, and the current output time will directly overwrite the previous output time.

If the rising edge of Execute is triggered again during multi-point comparison, the function block will re-execute
the comparison output function from the first point.

In queue comparison mode, the maximum number of comparison points added in a single time is 1000. When it is
lower than 1000 points, only the comparison points can be stored in afCmpPos, which triggers xExecute to execute
the queue comparison without using xPush to press the cached data. When more than 1000 points, you can
dynamically add comparison points during the comparison process, and press the comparison point data afCmpPos
into the cache queue through xPush, when xPushDone is TRUE, the press into the cache is complete. At this time,
the user can again press the new cache comparison point data.

© Timing Diagram:

xExecute ——

xAbort

xDone

xCommandAborted

xBusy

xError
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®© Program demo
The queue compares 3 positions (uiCmpNum =3) and the instruction timing diagram is shown below.
¥Execute  —— m—
*Busy
*Done
uiPoints 0 X 1 X 2 X 3
4
Position & f
fStartPos
Compatison output OUT 0 _I | | | |

Note

When the high-speed compare output function block is activated, the initial state of the output OUT point is
automatically flipped to the opposite state of the first compare output point.
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6.3.8 LS PWM
Pulse Width Modulation PWM output.

® Command Format

Instruction Name FB/FC LD ST File
LS PWM(
xEnable:=,
bylndex:=,
PWM —IxEnable P xInVelocityp— diFrequeIleZ:, MC HS
LS PWM output FB —[yindex TE gy fRatio:=, =
— . . —diFrequency xErrorf— . 10
1nstruction —[fRatio eErrorlDf— xInVelocity=>,
xBusy=>,
xError=>,
eErrorID=>);
® Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
TRUE Function block enable, level
xEnable Enable BOOL FALSE FALSE rigger
bylndex | P WMserial |\ pyrp 0-3 0 PWM serial number (0-3)
number
diFrequency Frequency DINT [1,200000] 1 PWM frequency
fRatio Duty Cycle REAL [0,1] 0 PWM Duty Cycle
Output variable
Output variable Name Data type Range initialization Descriptive
Frequency .
xInVelocity value reaches| BOOL TRUE FALSE TRUE Pulse width frequency
FALSE reaches set value
set value flag
The function block has not
xBusy Enforcement BOOL TRUE-FALSE FALSE yet finished executmg and.
marks the new output value is being
calculated
TRUE: An error occurred
xError Error BOOL TRUE-FALSE FALSE within the function block
For the error code, please
SMC_ERRO look for
cErrorlD Error ID R - 0 “MC_HSIO.LS_BasicModul
e.LS ERROR’.
Boo . . Real Moment, Duration,
lea Bit string Integer .
0 number Date, String
o | wn
W | C c|c Clg|lg —
21215| 212|125 18E|g|z|2|5| 8 |22 22|z
O |4 @ = Z Z Q Z 5 — Z 5 > > < Hl g |- E
= | g18/3| 7 |55 — =& | @ | A
xEnable S A e O e I I B e I e
xInVelocity Nl - - - - - - - - - - - - - -1 - -] -
xError N - -] - - -l - - - - - - - - -] -
eErrorID SMC ERROR
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© Functional Description

This function block implements high-speed output OUT point output pulse width modulation PWM.

MC508 supports 4-channel PWM output. Before using, the PWM function must be enabled on the corresponding
PWM interface, and the correspondence between the output point and the PWM serial number (bylndex) is shown

in the table below.

PWM Serial No. output point
PWMO OouT4
PWMI1 OUTS
PWM2 OuUT6
PWM3 OouT7?

* Neither the MC516 nor the MC532 supports PWM

SC508,SC516,SC532 supports 6-channel PWM output. The output point and the PWM serial number (byIndex) is

shown in the table below.

PWM Serial No. output point
PWMO OUTI1
PWMI1 ouT3
PWM2 ouT5
PWM3 ouT?
PWM4 OUTI11
PWM5 OUTI13

Under the enable state (xEnable = TRUE), the duty cycle and frequency of pulse width modulation can be modified
in real time, the output frequency range: 1HZ~200KHZ. duty cycle (t1/t2) range: 0~1, the amplitude is V1 =24V,
the output waveform is as follows.

A

V1

© Timing Diagram:

xEnable

T

xBusy

xError

diFrequency

!

\4
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6.3.9 LS _Enablelnterrupt
Interrupt Enable.

® Command Format

Instruction Name FB/FC LD ST File
LS _Enablelnterrupt(
xEnable:=,
LS_EnableInterrupt uiExternal:= 4
LS Enablelnte Interrupt e T uiCompare:=, MC HS
— enable FB u!ExternaI xBusy ] —
rmpt . . —{uiCompare XError f— xValid=> s 10
1nstruction eErroriDf—
xBusy=>,
xError=>,
eErrorID=>);
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
Enable interrupt, TRUE: enable,
xEnable Execute BOOL [FALSE,TRUE] FALSE FALSE: disable
TRUE: enable, FALSE: disable
Turn on the external input
. Turn on interrupt, e.g. 3, binary 2#11
uiExternal exgiﬁ?idn? ut UINT i 0 then the input terminals INO and
P IN1 bits are turned on
Turn on the Compare Consistent
Turn on interrupt, e.g. 3, binary 2#11,
uiCMPNum comparator UINT - 0 then the high-speed counting
interrupt comparators Counter( and
Counter] are turned on.
Qutput variable
Output variable Name Data type Range initialization Descriptive
. . TRUE TRUE: Function block
xValid Output valid BOOL FALSE FALSE output valid
The function block has not
xBusy Enforcement BOOL TRUE-FALSE FALSE yet finished executing and.
marks the new output value is being
calculated
TRUE: An error occurred
xError Error BOOL TRUE-FALSE FALSE within the function block
For the error code, please
SMC_ERRO look for
eErrorlD Error ID R - 0 ‘MC_HSIO.LS BasicModul
e.LS ERROR’.
Boo ) ) Real Moment, Duration,
lea Bit string Integer .
o number Date, String
o | = w»
w | o =jj= = = | =
o<§§§WSU:§EEEmEH>SUW
S IHE| & Z|Z2|Z|12|3|5|Z|4| = |>|5|83|72
= | g 18|= 515 =B o A
xEnable S S S e e e S e I e I I I gy g
xValid S A [ R e e L e e I e i I O I P I I
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xError S I I B e e

eErrorlD SMC_ERROR

® Functional Description

This function block is used to open the external input interrupt, high-speed counter comparison consistent interrupt
(single-point comparison); when an interrupt occurs, the associated interrupt task will be executed.

The interrupt task should be configured as ‘external’ in the software task interface, and the external event selection
is ‘IN[0~7] InteruptEvent’ or ‘Counter[0~3] CmpEvent’. CmpEvent’. When external input interrupt ‘IN[0~7]
InteruptEvent’ is selected, it is also necessary to specify the trigger edge of the input point in the high-speed 10
general setup interface, such as a rising edge, a falling edge, or an arbitrary edge.
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7. Special instruction

7.1 SD card file operations
7.1.1 Instruction List

Instruction . .
structio Name FB/FC Functionality
Type
SD card file LS CopyFromSDCard FB Copy files from SD card to local
operations LS CopyToSDCard FB Copy local files to SD card
p LS GetSDCardInformation FB Get information about files on the SD card
7.1.2 LS CopyFromSDCard
Copy files from SD card to local.
©® Command Format
Instruction Name FB/FC LD ST File
LS CopyFromSDCard(
Copy files xExecute:=.,
from SD I strSourceFileName:=,
LS_COpyFI’OIl’l dt FB i) ~Copmemss st strDestFileName:=, MC Sy
SDCard lcar 1 0 Tpupestrletone ﬂn[opudgs:;n\?: XDOne:>, Sle
.oca . xError=>,
mstruction diErrorID=>,
dwCopyedSizeBytes=>);
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
The rising edge is valid, the state
xExecute | Active High | BOOL | TRUE-FALSE FALSE  [Witches from FALSE to TRUE,
and the function block is
executed.
strSourceFileNa| - Source File STRING(32) - ‘tmp.data’ Source file name.
me Name
strDestFileName Destlrrllzrtrllc;n file STRING(32) - ‘tmp2.data’ Target file name.
Output variable
Output variable Name Data type Range initialization Descriptive
xDone Outputvalid| BOOL | TRUE-FALSE FALSE  [[RUEindicates that writing
data is complete.
xError Error BOOL | TRUE-FALSE FALSE | ALSE-noerror.
TRUE - execution error.
[Error code. 0 means no error,
1 means SD card not found,
Follow the data 2 means create local file
diErrorID Error ID DINT 0 error, 3 means open SD card
type
file error, 4 means file name
exception, 16 means file
does not exist.
. Length of Follow the data .
dwCopyedSizeBytes bytes copied DWORD type 0 ILength of bytes copied.
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Boo . . Real Moment, Duration,
lea Bit string Integer .
o number Date, String
o |C = w»
w | w o =t= = 5 |O 3
O |~ é% ég ég w2 E; o E: E% EZ Ez E: 1 Eg = | > E; o Eg
@) o @ = Z 5 ZZ| 4|3 5 5 ? > E =IRS ==
= g |85 == = @
xExecute Nl -] - -] - -] - - - - - - S
xDone Nl -] - -] - -] - - - - - - S
xError N -] -] - - - - - - - - - S
eErrorID SMC_ ERROR

® Functional Description

Setting xEnable to TRUE puts the function block into a runnable state; setting xEnable to FALSE keeps the

function block from running.

Files copied from the SD card are saved in the local UsrData file.

® Program demo

ST:

L5_CopyFromSDCard 0 (xExecute[jffllEl:= bCopyFroSDCarExeciREEN,
strSL,urc:FlchIamc.= 'destSDl.txt',
strDestFileName[ ‘sowSDoa = 'sourSD.txt',
xDone QENE=> bCopyFroSDCarDone REIEN,
xErrorE=> bCopyFroSDCarErrNEH],
diErrorID[ @ > diCopyFroSDCarErrID 0 ]
dwCopyedSizeBytes[ 27 k> dwbCopyFroSDCarSizeByte[ 27 |):

LD:

bCopyFroSDCarExec
i |

LS_CopyFromSDCard_0

LS CopyFromSDCard

-
'destSD1.txt’

'*sourSD.txt"

xExecute
strSourceFileName

—strDestFileName

dwCopyedSizeBytes

= bCopyFroSDCarErr

xDone
xError

diErrorID [~ diCopyFroSDCarErrID[___ 0 |
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7.1.3 LS _CopyToSDCard

Copy local files to the SD card.

® Command Format

Instruction Name FB/FC LD ST File
LS CopyToSDCard(
xExecute:=,
Copy local ; strSourceFileName:=,
LS CopyToS | filesto SD B ot oo SRS strDestFileName:=, MC Sy
DCard card — e xDone=>, sLib
instruction xError=>,
diErrorID=>,
dwCopyedSizeBytes=>);
® Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
The rising edge is valid, the state
xExecute | Active High BOOL TRUE-FALSE FALSE switches from FALSE to TRUE,
and the function block is
executed.
strSourceFileNa| -~ Source File STRING(32) - ‘tmp.data’ Source file name.
me Name
strDestFileName Desur?:;(;n file STRING(32) - ‘tmp2.data’  [Target file name.
Qutput variable
Output variable Name Data type Range initialization Descriptive
xDone Output valid| BOOL | TRUE-FALSE FALSE | RUE indicates that writing
data is complete.
xError Error BOOL | TRUE-FALSE FALSE  [[ALSE-noerror.
TRUE - execution error.
[Error code. 0 means no error,
1 means SD card not found,
Follow the data 2 means create local file
diErrorID Error ID DINT 0 error, 3 means open SD card
type
file error, 4 means file name
exception, 16 means file
does not exist.
. Length of Follow the data .
dwCopyedSizeBytes bytes copied DWORD type 0 Length of bytes copied.
Boo .
. . Real Moment, Duration,
lea Bit string Integer ]
o number Date, String
g | = wn
@ | = clc _ = 3 | =
O<§§§@SEE§ZEEFH§~>SUW
O |3 @ = Z Z Z|Z 5 — Z 5 > > < =il — E
= | g1E|5| 7 |55 = BB | @ o 8
xExecute S A e e e I R e e I
xDone SV N U T T e
xError N --] - -] S T N B B B N N - -] -
eErrorID SMC ERROR
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© Functional Description
Setting xEnable to TRUE puts the function block into a runnable state; setting xEnable to FALSE keeps the

function block from running.
Before executing the function block, you need to place the copied file in the local UsrData file.

© Program demo

ST:
L5_CopyToSDCard_0 (xExecute|lifi3l:= bCopyToSDCarExec iR |,
strSourceFileName[ sowSDmr |:= 'sourSD.txt’',
strDestFileName| ‘destSDitx b |:= "destSDl.txt',
xDone I E)=> bCopyTloSDCarDone RENEN,
xErrorfBES=> bCopyToSDCarErrES,
diErrorID®  }> diCopyToSDCarErrID @ ]
dwCopyedSizeBytes[ 27 > dwbCopyToSDCarSizeByte[ 27 | ):
LD:
LS_CopyToSDCard_0
bCopyToSDCarExec LS CopyToSDCard
ﬂl[ll xExecute xDone Tk
*sourSD.txt' — strSourceFileName xError [~ bCopyToSDCarErr
'destSD1.txt" strDestFileName diErrorID —diCopyToSDCarErrID [ 0 |
dwCopyedSizeBytes — dwbCopyToSDCarSizeByte
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7.1.4 LS_GetSDCardInformation
Copy local files to the SD card.

©® Command Format

Instruction Name FB/FC LD ST File
LS GetSDCardInfomation(
xExecute:=,

Get . strFileExtension:=,
information iMaxFileNums:=,

LS GetSDCar | about files FB T"::; e pstFile Information Point:= | MC_Sy

dInformation | on the SD , sLib

card xDone=>,
instruction xError=>,
diErrorID=>,
iNumberOfFiles=>);
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
The rising edge is valid, the state
xExecute | Active High | BOOL | TRUE-FALSE FALSE  [Witches from FALSE to TRUE,
and the function block is
executed.
strFileExtension So‘;zﬁfle STRING(32) - - File extension ‘.data’
Maximum

. . number of files Maximum number of files

iMaxFileNums allowed to be INT ) 20 allowed to be read

read
. File POINTER TO
pstFile Informat| . . . . o . .
. . information (File Informatio - - File information pointer
ion_Point . -
- pointer n
QOutput variable
Output variable Name Data type Range initialization Descriptive
xDone Outputvalid| BOOL | TRUE-FALSE FALSE  [LRUE indicates that writing
data is complete.
xError Error BOOL | TRUE-FALSE FALSE [ -ALSE-noerror.
TRUE - execution error.
Error code. 0 means no error,
1 means SD card not found,
Follow the data 2 means create local file
diErrorID Error ID DINT 0 error, 3 means open SD card
type
file error, 4 means file name
exception, 16 means file
does not exist.
iNumberOfFiles Length (.)f INT Follow the data 0 The number of files read.
bytes copied type
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Boo . . Real Moment, Duration,

lea Bit string Integer .

o number Date, String

o |C = w»

@ | c c g

=l2i2/2 552 8lE 2|z 2|5 | 8 5|2l 2|qf8

o |4 @ % ©) E Z E Z 5 — 5 5 > > < =1l — Z

= | g18|5| 7 |55 = | & | @ |m Z
xExecute Nl -] - -] - -] - - - - - - S
xDone Nl -] - -] - -] - - - - - - S
xError N -] -] - - - - - - - S
eErrorID SMC_ ERROR

® Functional Description

Set xEnable to TRUE, the function block enters the runnable state; set xEnable to FALSE, the function block does
not run.

pstFile Information Point input/output pin, you need to define the file information structure variable first, it is
recommended to use array type, when there are more than one file in the SD card, you can read the file information
together. Then use the file pointer variable to get the first address of the file information structure, as follows:

File Infor: ARRAY[O0..19] OF File Information.

fileinfor: POINTER TO File Information := ADR(File_ Infor[0]);.

® Program demo
ST:

LS_GetSDCardInfomation 0 (xExecuteRENEl:= exelT
strFileExtension] "o  |:= '.txt',
iMaxFileNums:= ,
pstFile Information Point[ 16#B5124818 |:= fileinfor[ 16#8512481E |,
xDoneRGIE=> doneRGIE,
xError@iES-> =rrIEE,
diErrorID=> ,

iNumberofFiles[ 1 [>NumberofFiles[ 1 | ;[RETURN]

LD:

LS_GetSDCardInfemation_0
LS_GetSDCardInfomation

exel JEIE— xExecute xDone —JFE—
'.txt' —{strFileExtension xError M=
—iMaxFileNums diErrorID~[___ o |

fileinfor [16#B85124818 -—pstFile Information_ Point iNumberOfFiles —
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7.2 System instruction
7.2.1 Instruction List

Instruction Name FB/FC Functionality
Type
LS GetlpAddress FB Get PLC IP address
LS SetlpAddress FB Set PLC IP address
GetPLCLoad FC Get PLC load factor
GetPLCVersion FC Get PLC firmware version
System ColdResetApp FC Cold reset PLC
command WarmResetApp FC Thermal Reset PLC
LS ReadDintDT FB Get system 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)
7.2.2 LS GetlpAddress
Copy local files to the SD card.
® Command Format
Instruction Name FB/FC LD ST File
LS GetlpAddress(
xExecute:=, byNetPort:=,
LS_GetlpAddress XDone:>’
Get PLC IP e =N xError=>,
ESSS_GetIp Addr address FB e diErrorID=>, MS(Ij;: y
instruction i I bylpSegmengtl=>,
bylpSegmengt4}— byIpSegmengt2:>,
bylpSegmengt3=>,
bylpSegmengt4=>);
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
The rising edge is valid, the state
xExecute | ActiveHigh | BOOL | TRUE-FALSE FALSE ~ [Witches from FALSE to TRUE,
and the function block is
executed.
EtherNet Port EtherNet Port numbering,
byNetPort D BYTE 0-255 0 Starting with 0.
QOutput variable
Output variable Name Data type Range initialization Descriptive
xDone Outputvalid| BOOL | TRUE-FALSE FALSE  |[RUE indicates that writing
data is complete.
xError Error BOOL | TRUE-FALSE FALSE [ ALSE - no erfor.
TRUE - execution error.
IError code. 0 means no error, 1
means SD card not found, 2
diErrorID Error ID DINT Follow the data 0 imeans create local file error, 3
type imeans open SD card file error,
4 means file name exception,
16 means file does not exist.
IP address The first segment of the
bylpSegmengtl BYTE 0-255 0 obtained IP address, i.c. the
segment 1
network type.
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IP address The 2nd segment of the
bylpSegmengt2 BYTE 0-255 0 obtained IP address, i.e. the
segment 2
network range.
IP address The 3rd segment of the
bylpSegmengt3 BYTE 0-255 0 obtained IP address, i.e., the
segment 3 .
network bits.
The 4th segment of the
bylpSegmengt4 IP address BYTE 0-255 0 obtained IP address, i.e., host
segment 4 .
bits.
Boo .
. . Real Moment, Duration,
lea Bit string Integer ]
o number Date, String
o | = e
W | c c g
o<§€§@99;929:§§ﬂ5835
S|ZIE|£1812| 222|353 3|3 2 2|8 |3|3 7|2
= |m g |83 515 =B s A
xExecute S I I R e - - - - - - - - -
xDone S I I I e e - - - - - - - - - -
xError S I I I e e - - - - - - - - - -
eErrorlD SMC ERROR

® Functional Description

Setting xExecute to TRUE, the function block enters the runnable state; setting xExecute to FALSE, the function
block does not run.

According to the number of network port channels configured by the host, input the corresponding number of the
network port you need to acquire into byNetPort, the default starts from 0. If the host has only 1 Ethernet port,
input 0.

If you need to convert the acquired IP address into string format, first use the BYTE TO_STRING instruction to
convert each segment of the address into string format, and then use the CONCAT string concatenation function to
combine them..

® Program demo

ST:
1 GetIPAddress(
xExscut= IR : = xGetIPExcut= REIE,
byNetPort[ 0 |:= byGetIPNetPort[ 0 |,
xDoncefEE=> xGetIPDoncEGEIEN,
xError@Eg=> xGetIPErrorNEs
2 diErrorID[ 0 > diGetIPErrorID[ 0 ]
7 byIpSegmengtl[is2 > byGetIPSegmen[0][382],
: byIpSegmengt2[ie8 > byGetIPSegmen([l][388],
: byIpSegmengt3[ 1 > byGetIPSegmen[2][1 |,
10 byIpSegmengtd[ 3 > byGetIPSegmen([3][ 3 ) ;|GET0aN]
LD:
GetIPAddress
xGetIPExcute LS GetIpAddress
[| ﬂ xExecute xDone
byGetIPNetPort —byNetPort XError — xGetIPError

diErrorID —diGetIPErrorID
byIpSegmengtl —byGetIPSegmen[0]
byIpSegmengt2 — byGetIPSegmen([1]
byIpSegmengt3 —byGetIPSegmen([2]
byIpSegmengtd — byGetIPSegmen([3]
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7.2.3 LS_SetIpAddress

Configure the PLC network IP address. The IP address of the PLC network port is configured according to the
network number through the external library method in 4 segments: network type, network range, network bits, and

host bits.

® Command Format

Instruction Name FB/FC LD ST File
LS SetIPAddress(
xExecute:=, byNetPort:=,
—XExecute Is*SEtlpAddress xDonep— byIpSegmengtlZ’
LS SetlpAddr Set PLC IP oo ot bylpSegmengt2=, MC Sy
address FB —bylpSegmengtl diErrorIDf— -
€ss . . - bylpSegmengt3=, sLib
Instruction —|bylpSegmengts bylpSegmengt4=, xDone=>,
xError=>,
diErrorID=>);
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
The rising edge is valid, the state
xExecute | Active High BOOL TRUE-FALSE FALSE switches from FALSE to TRUE,
and the function block is
executed.
EtherNet Port EtherNet Port numbering,
byNetPort D BYTE 0-255 0 Starting with 0.
[P address segment 1 that needs
IP address .
ByIpSegmengtl BYTE 0-255 192 to be configured, i.e. network
segment 1
type.
The 2nd segment of the IP
IP address :
BylpSegmengt?2 BYTE 0-255 168 address to be configured, i.e. the
segment 2
network range.
The 3rd segment of the IP
IP address :
BylIpSegmengt3 BYTE 0-255 1 address to be configured, i.e. the
segment 3 .
network bits.
IP address The IP address to be configured,
BylpSegmengt4 segment 4 BYTE 0-255 3 segment 4, i.e., host bits.
QOutput variable
Output variable Name Data type Range initialization Descriptive
xDone Outputvalid| BOOL | TRUE-FALSE FALSE | RUE indicates that writing
data is complete.
xError Error BOOL | TRUE-FALSE FALSE [ -ALSE-noerror.
TRUE - execution error.
[Error code.
01:1P address segment 1 data
diErrorID Error ID DINT FOHO‘;V the data 0 ivalue cannot be 0
ype 02::NetPort value is out of
range.
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Boo . . Real Moment, Duration,

lea Bit string Integer .

o number Date, String

o |C = w»

w | w o =t= = 5 |O 3

SIHEI&I8Z|3|2|2|3|5 3|3 & |2|8|35|7zZ

= g |85 == = @ a
xExecute Nl -] - -] - -] - - - - - - S
xDone Nl -] - -] - -] - - - - - - S
xError N -] -] - - - - - - - S
eErrorID SMC_ ERROR

® Functional Description

Setting xExecute to TRUE, the function block enters the runnable state; setting xExecute to FALSE, the function

block does not run.

According to the number of network port channels configured by the host, input the corresponding number of the
network port that needs to be acquired into byNetPort, the default starts from 0. If the host has only 1 Ethernet port,

input 0.

Write the IP address segments that need to be configured into BylpSegmengt1, BylpSegmengt2, BylpSegmengt3,

BylpSegmengt4.

Note: After successfully configuring the new IP address, the PLC must be powered off and restarted to take effect.

® Program demo

ST:
SetIPAddress|(
xExecut=ElIEl: = xSetIPExcut=RENE, S AIP
byNetPort[ 0 |:= bySetIPNetPort[ 0 |,
byIpSegmengtl[i82 |:= bySetIPSegmen([0][182],
byIpSegmengt2[168 |:= bySetIPSegmen(1][168],
byIpSegmengt3[ 1 |:= bySetIPSegmen([2][1 ],
byIpSegmengt4[ 12 |:= bySetIPSegmen([2][12],
xDonc i E=> xSetIPDoncENE,
xError@ESg=> xSeclPError@iEd,
diErrorIDl_ 0  F> diSetIPErrorID[ 0  )):
LD:
SetIPAddress
xGetI____J_?E}:(c:ute LS SetIpAddress
ol s xExecute xDone
byS:';:tI;PHetPcrt [ 0 |—{byNetPort xError = xSetIPError

bySetIPSegmen[0] [152 —byIpSegmengtl diErrorID [—diSetIPErrorID[___0 |

bySetIPSegmen([1] [168 —{byIpSegmengt2

bySetIPSegmen[2] [ 1_|—byIpSegmengt3

bySetIPSegmen[3] [ 8 —byIpSegmengt4
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7.2.4 GetPLCLoad

Get the CPU load rate of the PLC. Stores the CPU load rate information in an internal property variable.

® Command Format

Instruction Name FB/FC LD ST File
GetPLCLoad(
GetPLCLoad xEnable:=,
GetPLCLoad | 9t PLC o e xValid=>, MC Sy
load factor FB xError f— <
dress . . digrrorIDf— xError=>, sLib
nstruction fLoadl— diErrorID=>,
fLoad=>);
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
xEnable Active High BOOL TRUE-FALSE FALSE Active High
Qutput variable
Output variable Name Data type Range initialization Descriptive
xValid Output valid BOOL TRUE-FALSE FALSE TRUE indicates read enable.
xError Error BOOL | TRUE-FALSE FALSE | ALSE-noerror.
TRUE - execution error.
IError code.
01:IP address segment 1 data
diErrorID Error ID DINT FOHO\;V t};e data 0 value cannot be 0
P 02::NetPort value is out of
range.
flLoad C};U load REAL Follow the data The obtained CPU load factor.
actor type
Boo . . Real Moment, Duration,
lea Bit string Integer .
0 number Date, String
o |C = v
w | w - =he — = 5 |O =
2125|2212 S ISE|g|=z|2|5| 8|22 82|z
S IHIE| & Z|Z2|Z|1Z2|3|5|Z |4 = |2 |5|8 5|72
= |m RIi= 515 =B e A
xEnable S AN [N R O (R e - - -] - -] -
xValid 2 A S [ RSO U I R I R I - - -] - -]
xError Nol-] -] - - e G B R - - -] - -]
eErrorID SMC_ERROR

® Functional Description

When xEnable is set to TRUE, the function block enters the runnable state; when xEnable is set to FALSE, the

function block does not run.

If xEnable is kept as TRUE, fLoad follows the system CPU load in real time.
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®© Program demo

ST:

GetPLCLoad (xEnable:= bGetPLCLoadEna fEEN,
xValid=>bGetPLCLoadValid ENEN,
xError=>bGetPLCLoadErr NG,
diErrorID=> diGetPLCLoadErrID[ 0 |,
fLoad=> fGetPLCLoad[ 283  |):

RETURN

LD:
1
bGEEPLCandEna GetPLCLoad

xEnable xValid
xError —bGetPLCLoadErr
diErrorID —diGetPLCLoadErrID [ 0o |
fload — fGetPLCLoad
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7.2.5 GetPLCVersion
Get the CPU load rate of the PLC. Stores the CPU load rate information in an internal property variable.

® Command Format

Instruction Name FB/FC LD ST File
GetPLCLoad(
xEnable:=,
Get PLC o GetPLCVersion N xValid=>,
—xEnable xvalidf—
s XErrorf— XErrOI:>,
GetPLCVersio | firmware FB o aemerl diErrorlD=>, Msify
n version. Zeias | udinfo CPU_ID=>, ‘
lnStI'uCtIOIl diFirmwareS_Verf— diHardWare_VeI:>,
diFirmwareH Ver=>,
diFirmwareS Ver=>);
® Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
xEnable Active High BOOL TRUE-FALSE FALSE Active High
Qutput variable
Output variable Name Data type Range 1n1t1anlzat10 Descriptive
xValid Output valid BOOL TRUE-FALSE FALSE [TRUE indicates read enable.
xError Error BOOL | TRUE-FALSE | FALSE | ALSE-noerror.
TRUE - execution error.
[Error code.
JiErrorlD Error ID DINT Follow the data 0 01:1P address segment 1 data
type ivalue cannot be 0
02::NetPort value is out of range.
udinfo CPU_ID CPUID UDINT Follovt\; l‘g};e data i CPU ID number.
dilardware Ver Controller DINT Follow the data i Controller model number.
- Model type
diFirmwareH Ver FPGA DINT Follow the data i IHexadecimal display is required.
- Version type
diFirmwareS_Ver IARM Version DINT Follo\:; ;c)};e data i IHexadecimal display is required.
Boo . . Real Moment, Duration,
lea Bit string Integer ]
0 number Date, String
o = c = N
212182 |2|2 S ISE|g|=z|2|5| 8 |22 22|z
S 212 S 12|Z| & 1Z|Z 51232z |S|5|5l9/|7 8
= | @ g @ 53 15|57 = | - = 2| | | A
xEnable N -] - -] - -l - - - - - - - - -] - -] -
xValid N -] - -] - O e e e e N e B e e I
xError N - -] - - -l - - - - - - - - - -] -
eErrorID SMC ERROR
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® Functional Description

When xEnable is set to TRUE, the function block enters the runnable state; when xEnable is set to FALSE, the

function block does not run.

If xEnable is kept as TRUE, fLoad follows the system CPU load in real time.

© Program demo
ST:

GetPLCVersion (xEnable:= bGetPLCLoadEnz REINE,
xValid=> bGetPLCLoadValidGENE,

xError=> bGetPLCLoadErr NS

'

diErrorID=> diGetPLCLoadErrID[ 0 |
udiInfo_CPU_ID=> udiGetPLCVerCpulD{ 3735535685 |,
diHardware Ver=> diGetPLCVerHard[ 5.0 |,
diFirmwareH Ver=> diGetPLCVerFirmH[ 22071400 |,
diFirmwareS Ver=> diGetPLCVerFirmS[ 100120825 | ;[RETURNI

LD:

n

GetPLCVersion
xEnable xValid
xError

— bGetPLCVersionErr

diErrorID [ diGetPLCVersionErrID [0 |
udiInfo CPU_ID [~ udiGetPLCVerCpulD
diHardware Ver —diGetPLCVerHard

diFirmwareH Ver

— diGetPLCVerFirmi

diFirmwareS_Ver (—diGetPLCVerFirmS
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7.2.6 ColdResetApp
Cold reset PLC. after executing a function block, the PLC switches from the RUN state to the STOP state and then
back to the RUN state. After reset, the VAR type variable and VAR RETAIN type variable in the programme will
initialise the value, and the VAR PERSISTENT RETAIN or VAR RETAIN PERSISTENT type variable will keep

the original value.

©® Command Format

Instruction Name FB/FC LD ST File
Cold reset ColdResetA
ColdResetApp | PLC FB —eate oo ColdResctApp( MC Sy
instruction xEnable:=); sLib
® Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
xEnable Active High BOOL TRUE-FALSE Active High

©® Functional Description
When xEnable is set to TRUE, the function block enters the runnable state; when xEnable is set to FALSE, the

function block does not run.
After executing the function block, xEnable automatically returns to the FALSE state.

® Program demo

ST:

LD:

ColdResetApp (xExecute:= bColdResetAppEH) ;

bColdResetApp

ColdResetApp

i

xExecuce
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7.2.7 WarmResetApp

Thermal Reset PLC. after executing a function block, the PLC switches from the RUN state to the STOP state and
back to the RUN state. After the reset, the VAR type variables in the programme will initialise their values, and the
VAR RETAIN type variables and the VAR PERSISTENT RETAIN or VAR RETAIN PERSISTENT type
variables will keep their original values.

©® Command Format

Instruction Name FB/FC LD ST File
Thermal WarmResetApp
WarmResetAp Reset PLC FB —IxExecute WarmResetApp( MCTSy
xEnable:=); sLib

p instruction

® Related Variables

Input variable
Input variable Name Data type Range initialization Descriptive

<Execute High .level BOOL TRUE-FALSE FALSE TRUE: Actl'vates the processing
active of the function block.

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

function block does not run.
After executing the function block, xEnable automatically returns to the FALSE state.

® Program demo
ST:

WarmResetApp (xExecute:= bWarmResetiApplZiESs) ; RETURN]

LD:

bWarmResetApp WarmResetApp
ﬂ[ H} xExecute —
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7.2.8 LS _ReadDintDT
Get the CPU load rate of the PLC. Stores the CPU load rate information in an internal property variable.

©® Command Format
Instruction Name FB/FC LD ST File
LS ReadDintDT(
. xEnable:=,
L5_ReadDintDT S
—ixEnable -~ xvalidp— xValid=>,
Get system XErrorf— xError=>,
diErrorIDp— 1 =
LS ReadDint | time (Dint iYear]— diErrorD=>, MC_Sy
DT ¢ FB siMonthl— uiYear=>, Lib
ype) A uiDayf— uiMonth=>, St
Instruction uiHourf— uiDay=>,
uiMinutep— .
uiSecondf— uiHour=>,
uiMinute=>,
uiSecond=>);
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
xEnable Active High BOOL TRUE-FALSE FALSE Active High
Output variable
Output variable Name Data type | Range 1n1t1allllzat10 Descriptive
. . TRUE- Ny
xValid Output valid BOOL FALSE FALSE [TRUE indicates read enable.
TRUE- IFALSE - no error.
xError Error BOOL FALSE FALSE TRUE - execution error.
[Error code.
JiErrorlD Error ID DINT Follow the 0 01:IP address segment 1 data value
data type cannot be 0
02::NetPort value is out of range.
uiYear year UINT 1970~2106 year
uiMonth month UINT 1~12 month
uiDay day UINT Follow the 1~31 day
uiHour hour UINT data type 0~23 hour
uiMinute minutes UINT 0~59 minutes
uiSecond seconds UINT 0~59 seconds
Boo, o Real Moment, Duration,
lea Bit string Integer .
n number Date, String
o | = w»
> | c clc - |~ —
2|25 21212 S |5E|g|=|2|5| 2|z 28 2|clz
SIRIEl 22|12 5|2|Z 21512132 |=|8|3|5|7Z
= | g 185 515 =& | @ | A
xEnable Nl - - - - - - - - - - - - - -1 - -] -
xValid S S S e e e S e I e I I I gy g
xError N --] - - - - - - - - - -] - -] -
eErrorlD SMC _ERROR
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® Functional Description

Setting xEnable to TRUE puts the function block into a runnable state; setting xEnable to FALSE keeps the

function block from running.

If xEnable is held to TRUE, the PLC system time is read in real time into the internal property variable.

© Program demo
ST:

ReadDintDT (xEnable BEIEL: = bReadDintDTEna RENE,

LD:

bReadDintDIEna LS ReadDintDT

xValidENE-> bReadDintDIValidRGEE,

xError@E3=> bReadDintDIErrNEd,
diErrorID 0 > diReadDintDIErrID[ 0 |,
uiYear{ 2016 > uiReadDintDTYear[ 2016 |,
uiMonth[ 12 > uiReadDintDTMonth| 12 |,
uiDay[ 13 F> uiReadDintDIDay[ 13 ),

uiHour[ & P> uiReadDintDTHour[ & |,
uiMinute[ 28 F> uiReadDintDIMinute[ 28 |,
uiSecond 2 J> uiReadDintDTSecond[ 22 ) ;|

ReadDintDT

xEnable xValid -jECuil

xError = bReadDintDTErr
diErrorID [~ diReadDintDTErrID[ 0 |
ui¥ear —uiReadDintDIYear
uiMonth [~ uiReadDintDIMonth
uiDay [~ uiReadDintDTDay
uiHour —uiReadDintDTHour [ & |
uiMinute |- uiReadDintDTMinute |35 |
uiSecond —uiReadDintDTSecond
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7.2.9 LS _ReadStringDT

Get the CPU load rate of the PLC. Stores the CPU load rate information in an internal property variable.

® Command Format

Instruction Name FB/FC LD ST File
LS ReadStringDT(
xEnable:=,
Get system xValid=>,
] time . LS_ReadStringDT XErrOI:>,

LS ReadStrin (Strin FB diErrorID=>, MC Sy
gDT £ strSysTimeDate=>, sLib
pre) . dtDateAndTime=>,

mstruction dDate=>,
todTime=>,
tSysStartTime=>);
®© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
xEnable Active High BOOL TRUE-FALSE FALSE Active High
Qutput variable
Output variable Name Data type Range 1n1t1anlzat10 Descriptive
xValid Output valid BOOL TRUE-FALSE FALSE [TRUE indicates read enable.
xError Error BOOL | TRUE-FALSE | FALSE | ALSE-noerror.
TRUE - execution error.
IError code.
diErrorID Error ID DINT Follow the data 0 01:1P address segment 1 data
type ivalue cannot be 0
02::NetPort value is out of range.
The structure variables contain:
. System Time [SYSTIMEDA| Follow the data WYG.:ar’ wMonth, wDay, wHour,
strSysTimeDate Structures TE Ve wMinute, wSecond,
yP wMilliseconds, wDayofWeek,
wYday.
. . |DATE_AND| Follow the data IFormat:DT#2016-12-13-10:
dtDateAndTime |System Time TIME type bo. 43.
dDate System Date| DATE FOHOVt;g;e data Format:D#2016-12-13
System hours,
todTime minutes and | | MESOF_D| Follow the data Format: TOD#10: 20: 43.
AT type
seconds
System
tSysStartTime runtime TIME FOHO‘;V tl;e data IFormat: T#4h22m?22s333ms.
constant yp

® Functional Description
Setting xEnable to TRUE puts the function block into a runnable state; setting xEnable to FALSE keeps the
function block from running.
If xEnable is held to TRUE, the PLC system time is read in real time into the internal property variable.
SYSTIMEDATE structure library file path: MC_SysLib.SysTimeRtc.
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® Program demo
ST:

ReadStringDT (xEnablz[[GENE: = bReadStringDIEnz EEINE,
xValidBENEE=> bReadStrDTValidRGIEL,
xErrorSS=> bReadDintDTErrEEd,
diErrorI)f 0 > diReadStrDTErrID[ 0 |
strSysTimeDate=> stdReadStrDISysTiDa,
dtDateAndTime| DT#2016-12-13-10:25:24 > stdReadStrDIDaRAndTi[ DT#2016-12-13-10:25:24 ],
dDate[ D#2018-12-13 F> stdReadStrDTDate[ D#2016-12-13 |,
todTime[ TOD#1025.24 > todReadStrDTTod]  TOD#10.25:24 |,
tSysStartTime] T#4h22m45: T06ms > tReadStrDTSysStar| T&#4h22m45s T06ms )

RETURN]

LD:

bReadStringDTEna

ReadStringDT

LS ReadStringDT

xEnable xValid vl

xError

= bReadStringDTErr

diErrorID[-diReadDintDTErrID [ 0 |
strSysTimeDate [~ stdReadStrDTSysTiDa
dtDateAndTime [~ stdReadStrDTDaAndTi [ DT#2016-12-13-10:26:24 |
dDate [~ stdReadStrDTDate
todTime [~ todReadStrDTTod
tSysStartTime [~ tReadStrDTSysStar
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7.2.10 LS_SetDintDT

Set the PLC system time (Dint type) and write the information in the internal attribute variable to the PLC system

time.

©® Command Format

Instruction Name FB/FC LD ST File
LS SetDintDT(
xExecute:=,
L5_SetDintDT uiYear:=,
Set system —pxecute 7 xDonep— uiMonth:=,
LS SetDintD | time (Dint :E::ﬂeoar:th diE:S ol u%Day:i MC Sy
T type) B I uﬁ‘?‘”‘t—’ sLib
—uiHour =,
instruction :3:;4;:;;:12 E;Seln;nz;,
xDone=>,
xError=>,
diErrorID=>);
© Related Variables
Input variable
Input variable Name Data type Range initialization Descriptive
The rising edge is valid, the state
xExeoute | Thghlevel | ponr | TRUEFALSE | FALsg  [Witches from FALSEL0TRUE,
active and the function block is
executed.
uiYear Year UINT 1970~2106 2020 Year.
uiMonth Month UINT 1~12 4 Month.
uiDay Day UINT 1~31 17 Day.
uiHour hour UINT 0~23 10 Hour.
uiMinute minutes UINT 0~59 10 Minutes.
uiSecond seconds UINT 0~59 10 Seconds.
Qutput variable
Output variable Name Data type Range 1n1t1allllzat10 Descriptive
Implementati The rising edge is valid, the state
xDone on I():om leted BOOL TRUE-FALSE FALSE [switches from FALSE to TRUE,
p and the function block is executed.
xError Error BOOL TRUE-FALSE | FALSE | ALSE-noerror
TRUE - execution error.
IError code.
diErrorID Error ID DINT Follow the data 0 01:1P address segment 1 data
type value cannot be 0
02::NetPort value is out of range.

® Functional Description

Setting xExecute to TRUE puts the function block into a runnable state; setting xExecute to FALSE keeps the

function block from running.
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® Program demo

ST:
SetDintDT (xExecutefEE: = bSetDintDTEna RGENE,
uiYear{ 2022 |:= uiSetDintDTYear| 2022 |,
uiMonth[ 8§ |:= uiSetDintDTMonth[ § |,
uiDay| 2 |:= uiSetDintDIDay[ 2 |,
uiHour[ 11 |:= uiSetDintDTHour[ 11 |,
uiMinute[ 22 |:= uiSetDintDTMinute[ 22 |,
uiSecond] 50 |:= uiSetDintDTSecond[ 30 |,
xDonefENE=> bSetDintDTDoneRENEL,
xError@lEg-> bSetDintDTErrNES,
diErrorID[ 0 > diSetDintDIErrID[_ 0 )
LD:
SetDintDT
bSetDintDTEna LS SetDintDT
-{] ﬂ: xExecute xDone F~JEverll
uiSetDintDTYear uiYear XError f= bSetDintDTErT
uiSetDintDTMonth [ 8 |—uiMonth diErrorID —diSetDintDTExrID [ o0 |
uiSetDintDTDay[_2 |—juiDay
uiSetDintDTHour [ 11 |—uiHour
uiSetDintDTMinute E}— uiMinute
uiSetDintDTSecond uiSecond
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7.2.11 LS _SetStringDT
Set the PLC system time (Dint type) and write the information in the internal attribute variable to the PLC system

time.

©® Command Format

Instruction Name FB/FC LD ST File
LS SetStringDT(
Set system xExecute:=,
LS SetDintD | time(Dint FB #mm R DE diDateAndTime=, MC Sy
T type) — agror xDone=>, sLib
instruction xError:==>,
diErrorID:=>);

® Related Variables

Input variable
Input variable Name Data type Range initialization Descriptive

xExecute | ActiveHigh | BOOL | TRUE-FALSE FALSE  |LRUE: Activates processing of
the function block.

. . Date and time [DATE_AND_T| Follow the data 2020-4-17- .
diDateAndTime t0 be set IME type 10:10:10 Date and time to be set.

Qutput variable

Output variable Name Data type Range initialization Descriptive

xValid Output valid BOOL TRUE-FALSE FALSE TRUE: Read enable.
xError Error BOOL TRUE-FALSE FALSE [ -ALSE-noerror.
TRUE - execution error.
diErrorID Error ID DINT Follow the data type 0 [Error code.

® Functional Description

Setting xEnable to TRUE puts the function block into a runnable state; setting xEnable to FALSE keeps the

function block from running.

The diDateAndTime input format is as DT#2022-8-13-10:20:43.

® Program demo

DT#2022-8-13-10:20:43 le

ST:
SetStringDT (xExecutefEllE:= bSetStringDTEnaRENEN,
dtDateAndTime| DT#2022-8-13-10:20:43 ]:= dtSetStrDTDaAndTi[
xDonefElE=> bSetStrDTDon=EGENE,
xError@@Eg=> bSecStringDTErrNES,
diErrorID[____ 0 > diSetStringDTErrID{____ 0 _ |):
LD:
| SetStringDT
bSetStringDTEna LS SetStringDT
ﬂlﬂ xExecute PO TRUE |
dtSetStrDTDaAndTi [ DT#2022-8-13-10:20:43 |— dtDateAndTime XError p= bSetDintDTErr
diErrorID - diSetDintDTErrID [ 0 |
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