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Preface

Introduction

Preface

This guide covers medium-sized programmable logic controllers (PLCs) of Inovance, including the AM and

AC series.

This guide describes instructions and programs used by the medium-sized PLC programming software,
InoProShop, to program controllers. This guide provides examples of instruction usage to help you get

started quickly.

More Documents

Data Code Doc Name Description
Describes the composition of the PLC motion control
19012378 Medium-Sized PLC Programming | system, mechanism of the motion control program,
Guide (Motion Control) MC instructions, and simulation and debugging relat-
ed operations.
Medium-Sized PLC Programming Des.cribes the basic funct(ions, q.uick start, nethork
19010980 . settings, and programming basics of the medi-
Software User Guide . .
um-sized PLC programming software.
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Description

Sept 2024
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Access to the Guide

This guide is not delivered with the product. The version may be updated without further notice. You can
obtain the latest version in the following ways:

B Login to Inovance’s website (www.inovance.com), choose "Support" > "Download", search by key-
word, and then download the PDF file.

Scan the QR code on the product with your smart phone.

Scan the QR code below to install the Inovance APP, and search for the file in the APP.



Preface

Warranty

For faults and damage incurred during normal use in the warranty period, Inovance provides free repair
service. (For details of the warranty period, see the purchase order.)

A maintenance fee will be charged out of the warranty period.
Even in the warranty period, a maintenance fee will be charged for repair of the following damage:
Damage caused by operations not following the instructions in the guide

Damage caused by fire, flood, or abnormal voltage

B Damage caused by unintended use of the product
B Damage caused by use beyond the specified scope of application of the product
B Damage or secondary damage caused by force majeure (natural disaster, earthquake, and lightning

strike)

The maintenance fee will be charged according to the latest Price List of Inovance if not otherwise agreed
upon.

For details, see the Product Warranty Card.
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Fundamental Safety Instructions

Safety Disclaimer

B This chapter presents essential safety instructions for proper use of the equipment. Before operating
the equipment, read through the guide and comprehend all the safety instructions. Failure to comply
with the safety precautions may result in equipment damage, severe physical injuries, or even death.

B "CAUTION", "WARNING", and "DANGER" messages in the guide are only examples and do not cover all
safety precautions.

B Use this equipment according to the designated environment requirements. Damage caused by im-
proper use is not covered by warranty.

B Inovance shall not be held liable for any physical injuries or property damage caused by improper use.

Safety Levels and Definitions

A DANGER "DANGER" indicates that failure to comply with the notice will result in severe physical injury or

even death.

/I\ WARNING

"WARNING" indicates that failure to comply with the notice may result in severe physical inju-

ries or even death.

A CAUTION "CAUTION" indicates that failure to comply with the notice may result in minor or moderate

physical injuries or equipment damage.

General Safety Precautions

Unpacking

/A\ CAUTION

@ Before unpacking, check whether the packing is intact without damage, water seepage, damp, and deformation.

€ Unpack the package layer by layer. Do not strike the package violently.

@ Check the surface of the equipment and accessories for any damage or rust.

@ Check the equipment, accessories, and materials in the package against the packing list to ensure that no item is
missing.

/I\ WARNING

€ Do notinstall the equipment if you find damage, rust, or signs of use on the equipment or accessories upon un-
packing.

€ Do notinstall the equipment if you find water seepage or missing or damaged components upon unpacking.

€ Do not install the equipment if you find the packing list does not conform to the equipment you received.

Storage and Transportation
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/A\ CAUTION

€ Handle the equipment with care and mind your steps. Failure to comply may result in physical injuries or equip-
ment damage.

€ When carrying the equipment with bare hands, hold the equipment casing firmly with care to prevent parts from
falling. Failure to comply may result in physical injuries.

€ Store and transport the equipment based on the storage and transportation requirements. Failure to comply will
result in equipment damage.

€ Avoid storing or transporting the equipment in environments with water splash, rain, direct sunlight, strong elec-
tric field, strong magnetic field, and strong vibration.

€ Avoid storing the equipment for more than three months. Long-term storage requires stricter protection and
necessary inspections.

@ Pack the equipment properly before transportation by vehicle. Use an enclosed box for long-distance transporta-
tion.

@ Never transport the equipment with other equipment or materials that may harm or have negative impacts on
this equipment.

/A WARNING

@ Large-scale or heavy equipment must be transported by qualified professionals using specialized hoisting equip-
ment. Failure to comply may result in physical injuries or equipment damage.

@ Before hoisting the equipment, ensure the equipment components such as the front cover and terminal blocks are
secured firmly with screws. Loosely-connected components may fall off and result in physical injuries or equipment
damage.

@ Never stand or stay below the equipment when the equipment is being hoisted.

€ When hoisting the equipment with a steel rope, ensure the equipment is hoisted at a constant speed without suf-
fering from vibration or shock. Do not turn the equipment over or let the equipment stay hanging in the air. Failure
to comply may result in physical injuries or equipment damage.

Installation

/A\ WARNING

€ Read through the guide and safety instructions before installation.
€ Do notinstall this equipment in places with strong electric or magnetic fields.

@ Before installation, check that the mechanical strength of the installation site can bear the weight of the equip-
ment. Failure to comply will result in mechanical hazards.

@ Do not wear loose clothes or accessories during installation. Failure to comply may result in electric shock.

€ When installing the equipment in a closed environment (such as a cabinet or casing), use a cooling device (such as
a fan or air conditioner) to cool the environment down to the required temperature. Failure to comply may result in
equipment over-temperature or fire.

@ Do not retrofit the equipment.

@ Do not fiddle with the bolts used to fix equipment components or the bolts marked in red.

€@ When the equipment is installed in a cabinet or final assembly, a fireproof enclosure providing both electrical and
mechanical protections must be provided. The IP rating must meet IEC standards and local laws and regulations.

@ Before installing equipment with strong electromagnetic interference, such as a transformer, install a shielding
device for the equipment to prevent malfunction of this product.

@ Install the equipment on metal or other incombustible objects. Keep the equipment away from combustible ob-
jects. Failure to comply will result in fire.

/I\ DANGER

@ The equipment must be operated only by professionals with electrical knowledge. Non-professionals are not
allowed to operate the equipment.
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/A\ CAUTION

@ Cover the top of the equipment with a piece of cloth or paper during installation. This is to prevent unwanted
objects such as metal chippings, oil, and water from falling into the equipment and causing faults. After installation,
remove the cloth or paper on the top of the equipment to prevent over-temperature caused by poor ventilation due
to blocked ventilation holes.

€ Resonance may occur when a machine supposed to run at a constant speed is running at variable speeds. In this
case, install the vibration-proof rubber under the motor frame or use the vibration suppression function to reduce
resonance.

Wiring

/I\ DANGER

€ Do not allow non-professionals to perform equipment installation, wiring, maintenance, inspection, or parts
replacement.

@ Before wiring, cut off all the power supplies of the equipment. Wait for at least the time designated on the equip-
ment warning label before further operations because residual voltage still exists after power-off. After waiting for
the designated time, measure the DC voltage in the main circuit to ensure the DC voltage is within the safe voltage
range. Failure to comply will result in electric shock.

@ Do not perform wiring, remove the equipment cover, or touch the circuit board while power is on. Failure to com-
ply will result in electric shock.

@ Ensure that the equipment is well grounded. Failure to comply will result in an electric shock.

/\ WARNING

€ Do not connect the input power supply to the output end of the equipment. Failure to comply may result in
equipment damage or even fire.

€ When connecting a drive to the motor, make sure that the phase sequences of the drive and motor terminals are
consistent to prevent reverse motor rotation.

@ Use cables with required diameter and shield. Properly ground one end of the shield if a shielded cable is used.

@ Fix the terminal screws with the tightening torque specified in the user guide. Improper tightening torque may
overheat or damage the connecting part, resulting in fire.

@ After wiring is done, check that all cables are connected properly and no screws, washers, or exposed cables are
left inside the equipment. Failure to comply may result in electric shock or equipment damage.

/A\ CAUTION

@ During wiring, follow the proper electrostatic discharge (ESD) procedures and wear an anti-static wrist strap. Fail-
ure to comply may result in damage to internal circuits of the equipment.

@ Use shielded twisted pairs for the control circuit. Connect the shield to the grounding terminal of the equipment
for grounding purpose. Failure to comply will result in equipment malfunction.

Power-on

/I\ DANGER

@ Before power-on, check that the equipment is installed properly with reliable wiring and the motor can be restart-
ed.

@ Check that the power supply meets equipment requirements before power-on to prevent equipment damage or
fire.

€ After power-on, do not open the cabinet door or protective cover of the equipment, touch any terminal, or disas-
semble any unit or component of the equipment. Failure to comply will result in electric shock.
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/I\ WARNING

€ Perform a trial run after wiring and parameter setting to ensure the equipment operates safely. Failure to comply
may result in physical injuries or equipment damage.

@ Before power-on, check that the rated voltage of the equipment is consistent with that of the power supply. Fail-
ure to comply may result in fire.

@ Before power-on, check that no one is near the equipment, motor, or machine. Failure to comply may
result in physical injuries or even death.

Operation

/I DANGER

@ The equipment must be operated only by professionals. Failure to comply will result in physical injuries or even
death.

€ Do not touch any connecting terminals or disassemble any unit or component of the equipment during operation.
Failure to comply will result in electric shock.

/I\ WARNING

@ Do not touch the equipment casing, fan, or resistor to check the temperature. Failure to comply may result in
burns.

@ Prevent metal or other objects from falling into the equipment during operation. Failure to comply may result in
fire or equipment damage.

Maintenance

/I DANGER

4 Do not allow non-professionals to perform equipment installation, wiring, maintenance, inspection, or parts
replacement.

4 Do not maintain the equipment while power is on. Failure to comply will result in electric shock.

€ Before maintenance, cut off all the power supplies of the equipment and wait for at least the time designated on
the equipment warning label.

/I\ WARNING

4 Perform routine and periodic inspection and maintenance on the equipment according to maintenance require-
ments and keep a maintenance record.

Repair

/\ DANGER

@ Do not allow non-professionals to perform equipment installation, wiring, maintenance, inspection, or parts
replacement.

4 Do not repair the equipment while power is on. Failure to comply will result in electric shock.

@ Cut off all power supplies to the equipment and wait for at least 10 minutes before equipment inspection or re-
pair.

/I\ WARNING

@ Submit the repair request according to the warranty agreement.

@ When the equipment fails or is damaged, designate qualified technicians to troubleshoot and repair the equip-
ment in accordance with the maintenance instructions and keep a maintenance record.

@ Replace quick-wear parts of the equipment according to the replacement instructions.
€ Do not use a damaged machine. Failure to comply may result in further damage.
@ After the equipment is replaced, check the wiring and set parameters again.

Disposal
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/I\ WARNING

@ Dispose of retired equipment in accordance with local regulations and standards. Failure to comply may result in
property damage, physical injuries, or even death.

@ Dispose of or recycle retired equipment by following industry waste disposal standards to avoid environmental
pollution.
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Safety Labels

For safe operation and maintenance, follow the instructions on safety labels on the equipment. Do not
stain or remove the safety labels. The following table describes the safety labels.

Safety Label

Description

A

AQ::10min

@ Read the user guide before installation and operation. Failure to comply will
result in an electric shock.

€ Do not remove the cover during power-on or within 10 minutes after pow-
er-off.

€ Before maintenance, inspection, and wiring, cut off the input and output
power and wait for 10 minutes until the power indicator goes off.
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Overview of Basic Instructions

Chapter 1

1.1 Overview

Overview of Basic Instructions

This guide covers medium-sized programmable logic controllers (PLCs) of Inovance, including the AM and

AC series.

This guide describes instructions and programs used by the medium-sized PLC programming software,
InoProShop, to program controllers. This guide provides examples of instruction usage to help you get

started quickly.

1.2 Standard Data Type

Data Cate- Data Type Keyword Memory Oc- Value Range
gory cupancy (Bit)
Boolean Boolean BOOL 8 FALSE (0) or TRUE (1)
Byte BYTE 8 0to 255
Word WORD 16 0to0 65535
Doubleword DWORD 32 0to0 4294967295
Long word LWORD 64 0to (2764 - 1)
Short integer SINT 8 -128to +127
Unsigned short | USINT 8 0to 255
integer
Integer Integer INT 16 —-32768 to +32767
Unsigned inte- | UINT 16 0 to 65535
ger
Double integer | DINT 32 - 2147483648 to +2147483647
Unsigned dou- | UDINT 32 0to 4294967295
ble integer
Long integer LINT 64 -2M63to (2763 - 1)
Unsigned long | ULINT 64 Oto (2764 - 1)
integer
i Single precision | REAL 32 1.175494351E-38 to 3.402823466E+38
oating
point Double preci- LREAL 64 2.2250738585072014E-308 to
sion 1.7976931348623158E+308
String STRING 8xN -
String Unicode text WSTRING 16xN -
string
TIME 32 T#0dOhOmO0s0 ms to T#49d17h2m47s295 ms
TIME_OF_DAY 32 TOD#0:0:0 to TOD#1193:02:47.295
DATE 32 D#1970-1-1 to D#2106-02-06
Time data | Time DATE_AND_TIME | 32 DT#1970-1-1-0:0:0 to DT#2106-02-06-06:28:15
LTIME 64
LTIME#ONS to
LTIME#213503D23H34M33S709M-
S551US615NS
Note:

*N: Defined size of text string + 1
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Chapter 2

Instruction List

Instruction Name FB/FC Function
Category
GT FC Greater than
LT FC Less than
GE FC Greater than or equal to
LE FC Less than or equal to
EQ FC Equal to
NE FC Not equal to
ZoneCmp FC Zone comparison
TableCmp FC Table comparison
AryCmpEQ FC Array comparison equal
Comparison |AryCmpNE FC Array comparison not equal
instructions |AryCmpEQV FC Array value comparison equal
AryCmpNEV FC Array value comparison not equal
AryCmpLT FC Array comparison less than
AryCmpLE FC Array comparison less than or equal
AryCmpGT FC Array comparison greater than
AryCmpGE FC Array comparison greater than or equal
AryCmpLTV FC Array value comparison less than
AryCmpLEV FC Array value comparison less than or equal
AryCmpGTV FC Array value comparison greater than
AryCmpGEV FC Array value comparison greater than or equal
AryMax FC Array maximum
AryMin FC Array minimum
Selection  |ArySearch FC Array search
instructions | 2EL FC Binary selection
MUX FC Multiplexer
MAX FC Maximum
MIN FC Minimum
LIMIT FC Limiter
CTD_** FB Down-counter group
CTU_** FB Up-counter group
Counter CTUD_** FB Up-down counter group
instructions |CTD FB Down-counter
CTU FB Up-counter
CTUD FB Up-down counter
AccumulationTimer  |FB Accumulation timer
Timer FC Hundred-ms timer
Timer in- TP FB Timer pulse
structions |[TON FB On-delay timer
TOF FB Off-delay timer
RTC FB Real-time clock
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Instruction Name FB/FC Function
Category

AND FC Logical AND
OR FC Logical OR
NOT FC Bit reversal
XOR FC Logical exclusive OR
PLS FC Rising edge output
PLF FC Falling edge output
ALT FC Alternate output
BOUT FC Bit data output
BSET FC Bit data set
BRST FC Bit data reset
AryAnd FC Array logical AND
AryOr FC Array logical OR
AryXor FC Array logical exclusive OR
AryXorN FC Array logical exclusive NOR

Bit and word SR FB Set-prior.ity. keep

logic instruc- RS FB Reset-priority keep

. R_TRIG FB Up trigger

tions F_TRIG FB |Down trigger
EXTRACT FC Bit extraction
PUTBIT FC Bit assignment
PACK FC Bit packing
UNPACK FC Bit unpacking
BIT_AS_BYTE FC 8-bit packing into byte
BYTE_AS_BIT FC Byte unpacking to bits
BIT_AS_WORD FC 16-bit packing into word
WORD_AS_BIT FC Word unpacking to bits
BIT_AS_DWORD FC 32-bit packing into doubleword
DWORD_AS_BIT FC Doubleword unpacking to bits
AryAnd FC Array logical AND
AryOr FC Array logical OR
AryXor FC Logical exclusive OR
AryXorN FC Array logical exclusive NOR
SHL FC Left shift
SHR FC Right shift
ArySHL FC Array N-element left shift
ArySHR FC Array N-element right shift
AryShiftReg FC Left shift register
AryShiftRegLR FC Reversible shift register
ROL FC Rotate left
ROR FC Rotate right

Shift instruc-|RCL FC Rotate left with carry

tions RCR FC Rotate right with carry
SFTL FC Bit shift left
SFTR FC Bit shift right
WSFL FC Word shift left
WSFR FC Word shift right
SFRD FC Shift read in FIFO mode
SFWR FC Shift write in FIFO mode
NSHLC FC Shift N-bits left with carry
NSHRC FC Shift N-bits right with carry
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Instruction
Category

Name

FB/FC

Function

BOOL_TO_<TYPE>

FC

Conversion from bool to a type

BYTE_TO_<TYPE> FC Conversion from byte to a type
WORD_TO_<TYPE> |FC Conversion from word to a type
DWORD_TO_<TYPE> |FC Conversion from doubleword to a type
INT_TO_<TYPE> FC Conversion from integer to a type
SINT_TO_<TYPE> FC Conversion from short integer to a type
Datatype |DINT_TO_<TYPE> FC Conversion from long integer to a type
conversion |UDINT_TO_<TYPE> |FC Conversion from unsigned long integer to a type
instructions |REAL_TO_<TYPE> FC Conversion from real number to a type
STRING_TO_<TYPE> |FC Conversion from text string to a type
TIME_TO_<TYPE> FC Conversion from time to a type
TOD_TO_<TYPE> FC Conversion from time of day to a type
DATE_TO_<TYPE> FC Conversion from date to a type
DT_TO_<TYPE> FC Conversion from date and time to a type
DtToString FC DT-to-text string conversion
DateToString FC Date-to-text string conversion
TodToString FC Time of day-to-text string conversion
EnumToNum FC Enumeration-to-integer conversion
NumToEnum FC Integer-to-enumeration conversion
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Instruction Name FB/FC Function
Category

WriteNbit_** FC N-bit write group

ReadNbit_** FC N-bit read group

TransBits FC Move bits

Encoder FC Bit encoder

Decoder FC Bit decoder

NumToDecString FC Integer-to-fixed-length decimal text string conversion

NumToHexString FC Integer-to-fixed-length hexadecimal text string conversion

HexStringToNum_**  |FC Hexadecimal text string-to-number conversion group

AryToString FC Array-to-text string conversion

StringToAry FC Text string-to-array conversion

Clear FC Initialization

SetBlock FC Block set

MOVE FC Move

BMOV FC Batch move

FMOV FC Multi-point move

BON FC Bit state check

SUM FC Sum of ON bits

BTOW FC Byte to word

SWAP FC Swap bytes

XCH FC Data exchange

HEXinASCII_TO_BYTE |FC ASClI-to-byte conversion

BYTE_TO_HEXinASCIl |FC Byte-to-ASClI conversion

WORD_AS_STRING FC Word-to-string conversion

Byte_To_HexString |FC Byte-to-hexadecimal text string conversion
Datapro-  |Word_To_HexString |FC Word-to-hexadecimal text string conversion
cessing Dword_To_HexString |FC Doubleword-to-hexadecimal text string conversion
instructions |CopyRealToNum FC Bit pattern copy (real number to signed integer)

CopyByteToNum FC Bit pattern copy (bit string to signed integer)

CopyDwordToReal FC Bit pattern copy (bit string to real number)

CopyNumToByte FC Bit pattern copy (signed integer to bit string)

CopyNumToReal FC Bit pattern copy (signed integer to real number)

CopyRealToDword FC Bit pattern copy (real number to bit string)

BitCnt FC Bit counter

AryByteTo FC Conversion from byte array

DispartReal FC Separate mantissa and exponent

UniteReal FC Combine real number mantissa and exponent

Gray FC Gray code conversion

ColmToLine_** FC Column-to-line conversion group

LineToColm FC Line-to-column conversion

FixNumToString FC Fixed-decimal number-to-text string conversion

StringToFixNum FC Text string-to-fixed-decimal number conversion

DispartDigit FC Four-bit separation

UniteDigit_** FC Four-bit join group

Dispart8Bit FC Byte data separation

Unite8Bit_** FC Byte data join group

ToAryByte FC Conversion to byte array

AryToBCD FC Array-to-BCD conversion

AryToBin FC Array-to-bit string conversion

MoveDigit FC Move digit

Exchange FC Data exchange

AryExchange FC Array data exchange

AryMove FC Array move

SizeOfAry FC Get number of array elements

GrayToBin_** FC Gray code-to-binary code conversion group

BinToGray_** FC Binary code-to-gray code conversion

ADD FC Addition

SUB FC Subtraction

MUL FC Multiplication

DIV FC Division

MOD FC Modulo-division

ABS FC Absolute value

SQRT FC Square root

LN FC Natural logarithm

LOG FC Logarithm base 10

EXP FC Natural exponential operation

EXPT FC Exponentiation

SIN FC Sine

COosS FC Cosine

TAN FC Tangent
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Instruction Name FB/FC Function
Category
MULTIME FC Multiply time
DIVTIME FC Divide time
TruncTime FC Truncate time
TruncDt FC Truncate date and time
TruncTod FC Truncate time of day
ChkLeapYear FC Check for leap year
GetDaysOfMonth FC Get days in month
GetDayOfWeek FC Get day of week
GetWeekOfYear FC Get week number
ADD_TOD_TIME FC Add time to time of day
ADD_DT_TIME FC Add time to date and time
SUB_TOD_TIME FC Subtract time from time of day
SUB_TOD_TOD FC Subtract time of day
SUB_DATE_DATE FC Subtract date
DtToDateStruct FC Break down date and time
. DateStructToDt FC Join time
T,'me and GetSystemDate_sDT |FC Get system date struct
Flme of f:lay GetSystemTime FB Get system time
Instructions SysHC_SetSystem- FB Set system date and timezone
Date
SysHC_GetSystem- FB Get system date and timezone
Date
DtToSec FC Convert date and time to seconds
DateToSec FC Convert date to seconds
TodToSec FC Convert time of day to seconds
SecToDt FC Convert seconds to date and time
SecToDate FC Convert seconds to date
SecToTod FC Convert seconds to time of day
TimeToNanoSec FC Convert time to nanoseconds
TimeToSec FC Convert time to seconds
NanoSecToTime FC Convert nanoseconds to time
SecToTime FC Convert seconds to time
DaysToMonth FC Convert days to month
AddDelimiter FC Put REAL to text strings with delimiters
AddDelimiter_LR FC Put LREAL to text strings with delimiters
SubDelimiter FC Get text strings to LREAL minus delimiters
SubDelimiter_LR FC Get text strings to LREAL minus delimiters
ToUCase FC Convert to uppercase
TolLCase FC Convert to lowercase
StringSum FC Checksum calculation
LEN FC Get characters count of string
LEFT FC Intercept string, start from left
Textstring |RIGHT FC Intercept string, start from right
instructions |MID FC Intercept string, start from specification
CONCAT FC Contact two strings
INSERT FC Insert string
DELETE FC Delete chars form string
FIND FC Get index of string in searched string
REPLACE FC Replace some characters in a string
GetBytelen FC Get byte length
ClearString FC Clear string
TrimL FC Trim string left
TrimR FC Trim string right
ADR FC Get address
Address A FC Get afidress content
. BITADR FC Get bit address
operation
instructions
StackPush FC Push onto stack
StackFIFO FC First in first out
Queue StackLIFO FC Last in first out
instructions |Stackins FC Insert into stack
StackDel FC Delete from stack
FIFO FB First in first out ring queue
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Instruction Name FB/FC Function
Category
BZAND_TAB FC Dead zone control
MEAN_TAB FC Average calculation
ZONE_TAB FC Regional control
ZRST_TAB FC Reset all
SCL_TAB FC Fixed coordinates (different point coordinate)
Table and SORT_TAB FC Data Sf)rting :
range in- RAMP_TAB FB Ramp instruction
. WSUM_TAB FC Calculate the total value
structions  pecSearch FC Record search
RecRangeSearch FC Range record search
RecSort FB Record sort
RecNum FC Get number of records
RecMax FC Maximum record search
RecMin FC Minimum record search
FileOpen FB Open file
FileClose FB Close file
FileRead FB Read file
FileWrite FB Write file
FileCopy FB Copy file
File opera- FiIeRemove FB Delete filg
tion instruc- FileRename FB Change file name
. FileWriteVar FB Write variable to file
tions FileReadVar FB Read variable from file
FileSeek FB Seek file
FileGets FB Get text string
FilePuts FB Put text string
DirCreate FB Create directory
DirRemove FB Delete directory
Analog PD FB Universal PD control
calculation |PID FB Universal PID control
instructions |PID_FIXCYCLE FB Universal PID control that can manually set the cycle time
BCD_TO_INT FC BCD to signed integer
INT_TO_BCD FC Signed integer to BCD
BCD conver- | BCD_TO_BYTE FC BCD to BYTE
sion instruc- BYTE_TO_BCD FC BYTE to BCD
. BCD_TO_WORD FC BCD to word
tions WORD_TO_BCD FC  |WordtoBCD
BCD_TO_DWORD FC BCD to double word
DWORD_TO_BCD FC Double word to BCD
LimitingFilter FB Limiting filter
MedianFilter FB Median value filtering
ArithmeticAverageFil- |FB One-dimensional arithmetic mean filtering
ter
RecursiveAverageFil- |FB Recursive averaging filter
ter
Filter in- MedianAverageFilter |FB Median average filtering
structions  |LimitingAverageFilter |FB Limiting average filtering
FirstOrderLagFilter FB First order lag filtering
WeightRecursiveAver- |FB Weighted recursive average filtering
ageFilter
DebounceFilter FB Debounce filter
LimitingDebouncefFil- |FB Limit debounce filter

ter
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Instruction Name FB/FC Function
Category
SysHC_HWInfo FB Get PLC hardware information
SysHC_SWiInfo FB Get PLC software information
SysHC_CPUInfo FB Get the CPU, memory, and boot time information of the PLC
SysHC_CPUDiagnose |FB Get the CPU hardware diagnosis information
DiagnosticMessage  |FB Get CPU diagnostic message
SysHC_NetworkConfig |FB Configure PLC network ports
SysHC_Networkinfo |FB Obtain PLC network configuration
SysHC_UDiskPath FB Obtain the path of the U disk
SysHC_SetSerial- FB . .
Parameter setting for serial port free protocol
Param
SysHC_SetSerialSen- | FB Send/Receive parameter setting for serial port free protocol
System dRecvParam
instructions | gycHC_GatewayCon- | FB )
. Gateway setting
fig2
GetFPGALogicVersion [FB Get the FPGA logic version number
GetFPGASoftwareVer- |FB Get the FPGA software version number
sion
GetBootVersion FB Get the boot version
GetPLCVersion FB Get the PLC firmware version
GetProductName FB Get the PLC name
GetRuntimeVersion  |FB Get runtime version
GetSerialNumber FB Get the PLC serial number (unique)
GET_CPU_IOMOD- FB Get diagnostic information of CPU local modules
ULE_DIAGNOSE
Analog BLINK FB Simulate a blinking signal
waveform |GEN FB Analog waveform generator
instructions |FREQ_MEASURE FB Analog frequency measurement
HC_Counter FB High-speed counter enable
HC_Preset FB High-speed counter preset value
HC_TouchProbe FB High-speed counter probe
AM300/ HC_Compare FB High-speed counter comparison
HC_ArrayCompare FB High-speed counter array comparison
AM500/ - - -
HC_StepCompare FB High-speed counter equal distance comparison
AC700 local HC_VirtualTouch- FB Virtual probe
counter Probe
instructions |4c_ChangeGearin-  |FB High-speed counter set gearing ratio
gRatio
HC_PWM FB High-speed counter PWM
HC_ReadStatus FB High-speed counter read status
HC_Counter FB Enable counter
HC_SetCompare FB Set counter comparison output
HC_PresetValue FB Set counter value from preset value
HC_Enablelnterrupt |FB Interrupt counter
HC_TouchProbe FB Counter probe latch
HC_MeasurePulse- FB Measure counter pulse width
Width
AM600 local |HC_Sample FB Counter start to sample
counterin- |HC_ReadBoolParame- |FB Read counter boolean parameters
structions  [ter
HC_WriteBoolParame- |FB Write counter boolean parameters
ter
HC_SetCompareM FB Counter multi-segment comparison
HC_SetRing FB Set counter mode
HC_ResetCmpOutput |FB Reset comparison output
HC_WritelnterruptPa- |FB Write counter interrupt parameters

rameter
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Instruction Name FB/FC Function
Category

MC_Jog_P FB Jog local pulse axis
MC_Home_P FB Local pulse axis homing
MC_MoveAbsolute P |FB Local pulse axis move absolute
MC_MoveRelative_P |FB Local pulse axis move relative
MC_MoveVelocity P |FB Local pulse axis move velocity

AM600 local |MC_Stop_P FB Stop pulse axis motion

pulse output MC_Reset_P FB Reset pulse axis errors

instructions |MC_Power_P FB Enable local pulse axis
MC_ReadParameter_P |FB Read pulse axis parameters
MC_WriteParameter_ |FB Write pulse axis parameters
P

MC_SetPosition_P FB Set pulse axis position

MC_ReadStatus_P FB Read pulse axis status

GR10-2HcE |HC_Counter_ETC FB Enable 2HCE counter

HC_SetCompare_ETC |FB 2HCE counter comparison output

remote HC_Presetvalue_ETC |FB Preset 2HCE counter value

.counter' HC_TouchProbe_ETC |FB 2HCE counter probe

Instructions [yc peset ETC FB Reset 2HCE counter
Counter_ETC FB Enable 2HCE counter
Counter_SetCom- FB 2HCE counter comparison output

GR10-8PBE pare_ETC

remote Counter_Presetvalue_ |FB Preset 2HCE counter value

counter ETC

instructions |Counter_Touch- FB 2HCE counter probe
Probe_ETC
Counter_Reset ETC |FB Reset 2HCE counter

Free TCP TCP_Server FB Create TCP server communication

communica- TCP_Client FB Create TCP client communication

tion instruc- TCP_Connect FB Create TCP client, and connect to server

. TCP_Receive FB Receive data

tions TCP_Send FB Send data

Free UDP UDP_Peer FB Activate UDP peer

communica- |UDP_Receive FB Receive UDP data

tion instruc- |UDP_Send FB Send UDP data

tions
NMT FB NMT services
RECV_EMCY FB Receive emergency object from any device
RECV_EMCY_DEV FB Receive emergency object from input device
GET_LOCAL_NODE_ID |FB Get the CANopen NodelD of the local device

CANopen GET_CANOPEN_KER- |FB Get the current state of the CANopen kernel

communica- NEL_STATE .

tion instruc- GET_STATE FB Get the CANopen state of device

. SDO_READ FB Read specific object from object dictionary of device

tions SDO_READ4 FB Read specific object up to 4 bytes from object dictionary of device
SDO_WRITE FB Write specific object in object dictionary of device
SDO_WRITE4 FB Write specific object up to 4 bytes in object dictionary of device

CANOPEN_COUNT FB CANopen count

GET_MST_STATISTICS |FB Get MST statistics

ETC_CO_SdoRead- FB Read EtherCAT slave parameters as DWORD
DWord

ETC_CO_SdoRead4 |FB Read EtherCAT slave parameters that are no longer than 4 bytes

EtherCAT  |ETC_CO_SdoRead FB Read EtherCAT slave parameters

communica- |[ETC_CO_SdoWriteD- |FB Write EtherCAT slave parameters as DWORD
tion instruc- \Word

tions ETC_CO_SdoWrite4 |FB Write EtherCAT slave parameters that are no longer than 4 bytes
ETC_CO_SdoWrite FB Write EtherCAT slave parameters
loDrvEtherCAT FB Implicit instance of EtherCAT master

ETCSlave FB Implicit instance of EtherCAT slave
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Instruction Name FB/FC Function
Category
loDrvEtherNetIP FB Implicit instance of EtherNet/IP
EtherNet/IP |po moteAdapt FB_|Remote EtherNet/IP adapt
' pter emote EtherNet/IP adapter
COMmMUNICa-| Generic_Service FB Performs generic service at EtherNet/IP adapter
tion instruc- |Get_Attributes_All  |FB Get attributes of specific instance of all CIP object
tions Get_Attribute_Single |FB Get attribute of specific instance of single CIP object
Set_Attributes_All FB Set attributes of specific instance of all CIP object
Set_Attribute_Single |FB Set attribute of specific instance of single CIP object
Modbus RTU ModbusRTUChannel |FB Trigger channel of ModbusRTU master
. |sysHC_ModbusRtuDe- |FB Get diagnostic information of ModbusRTU slave devices
communica-|
L. viceDiagnose
t!on nstruc- sysHC_ModbusR- FB Get diagnostic data of ModbusRTU master accessing slaves
tions tuSlaveDiagnose
ModbusTCPChannel |FB Trigger channel of ModbusTcp master
MOdI.JUSTCPSENer_ FB Modbus TCP slave configuration
Config
Modbus TCP M'odbusTCPSIave- FB Modbus TCP slave disable
. Disable
communica-
t!on instruc- | ModbusTCPSlave- FB Modbus TCP slave IP address configuration
tions SetIPAddr
sysHC_ModbusTcpDe- FB Get diagnostic information of ModbusTcp slave devices
viceDiagnose
sysHC_ModbusT- FB Get diagnostic data of ModbusTcp master accessing slaves
cpSlaveDiagnose
MC_Power_CO FB Enable axis
MC_MoveAbsolute_ |FB Move absolute position
Cco
MC_MoveRelative_CO |FB Move relative position
MC_MoveVelocity CO |FB Move in specified speed
CANopen |MC_Home_CO FB Move homing
axis control |MC_Stop_CO FB Stop motion : '
instructions MC_Halt_CO FB Stop motion and motion can be interrupted
MC_Reset_CO FB Reset status
MC_WriteParameter_ |FB Write specific axis parameters
Cco
MC_ReadParameter_ |FB Read specific axis parameters
co
MC_ReadStatus_CO |FB Read motion status
MC_Halt_CO FB Stop motion and motion can be interrupted
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Chapter 3 Basic Instructions

3.1 Comparison Instructions

3.1.1 Instruction List

Instruction Cate-

Name FB/FC Function
gory
GT FC Greater than
LT FC Less than
GE FC Greater than or equal to
LE FC Less than or equal to
EQ FC Equalto
NE FC Not equal to
ZoneCmp FC Zone comparison
TableCmp FC Table comparison
AryCmpEQ FC Array comparison equal
AryCmpNE FC Array comparison not equal
AryCmpEQV FC Array value comparison equal
Comparison AryCmpNEY EC Array value comparison not
. . equal
instructions
AryCmplLT FC Array comparison less than
AryCmpLE FC Array comparison less than or
equal
AryCmpGT FC Array comparison greater than
Array comparison greater than
AryCmpGE FC ycomp &
or equal
AryCmplTV FC Array value comparison less
than
AryCmpLEV EC Array value comparison less
than or equal
Array value comparison greater
AryCmpGTV FC yvaiue comparison
than
AryCmpGEV EC Array value comparison greater

than or equal

3.1.2 GT

This instruction compares two input values. When the first input value is greater than the second input
value, the output is TRUE. Otherwise, the output is FALSE.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
GT
— EN -
GT Greater than FC > >
B Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description
D
In1 Input 1 - epends on data 0 Data 1
types
D d dat
In2 Input 2 - ependson data 0 Data 2
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
c -
out Return value BOOL [FALSE, TRUE] FALSE empartson
result
Bool . . Real Time, Duration,
Bit String Integer )
ean Number| Date, and Text String
g |2 2| 2| 2|lg|lc|S|s|lel=z|2g|c|lzlz|2| 3o 4
Sl |z=z|=| = = E)
S A 3|8 |8|5|3|3 /5|5 |7 |3|3|7|8|7| 7|57z
it |V VIV VY v VN[N v
in2 VIV Y Y VN[N v
out |v |- |- |- |- - - - ]

B Program example

ST: When Input_1is greater than Input_2, the output is TRUE. Otherwise, the output is FALSE.

Expression Type Value Prepared Value Address Comment

@ Input_1 INT 30
 Input 2 T 2
# Result B00L

2 xResulthEHE := Input 180 |> Input 2@ |
g

LD: When Input_1 is greater than Input_2, the output is TRUE. Otherwise, the output is FALSE.

i pou_1 x
Device A tion.POU 1
Expression Type Value frepared  pgdress Comment
@ Input_1 INT 30 Input 1
# Input_2 INT 20 Input 2
# Output B0OL output
=
1 Net comment
GT Output
EN> ]
Input 1 30—
Input_2 20 }—

B Precautions

When the data types of two input variables are inconsistent, a compilation error occurs.
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3.1.3 LT

This instruction compares two input values. When the first input value is less than the second input value,
the output is TRUE. Otherwise, the output is FALSE.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
LT
dEN -
LT Less than FC " <
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
D d dat
In1 Input 1 - epends on data 0 Data 1
types
D d dat
In2 Input 2 - ependson data 0 Data 2
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
c -
out Return value BOOL [FALSE, TRUE] FALSE omparison
result
Bool- ) . Real Time, Duration,
Bit String Integer .
ean Number| Date, and Text String
W m | = §§ Slc|lclc|c|n — (= B I I e I B I 4
o o sl g | = = = = |z |m|B|=|®2|oc|l9o|=
c |3z 2|8|z|5|3|35|3 7|3 |\5|7|E|F|~|°| 7|z
m W NN N NANNNNNNRNNRNRNNRNRCNRNN
m NN N NANNNNNNNNNNNNNNN
ot N |- - - |- F F F F F I F T F FFF F FF

B Program example

ST: When Input_1is less than Input_2, the output is TRUE. Otherwise, the output is FALSE.

5] pou x

Device Application.POU

Expression Type Value \PI;TE:rEd Address Comment
@ Input_1 INT 10 Input 1
# Input 2 INT 30 :l Input 2
@ Output BOOL Output
-

1/ output|fiE:=Input_1[ 0 KInput_2[ 30

: RETURN

LD: When Input_1is less than Input_2, the output is TRUE. Otherwise, the output is FALSE.
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B Precautions

{1 pou_1 x
Expression Type Value Prepeared Address Comment
% Input_ 1 INT 10 Input 1
& Input_2 INT 30 Input2
# Output BOOL output
-
1 Net comment
LT Output
EN - ! )
Input_1
Input_2 30

When the data types of two input variables are inconsistent, a compilation error occurs.

3.1.4 GE

This instruction compares two input values. When the first input value is greater than or equal to the sec-
ond input value, the output is TRUE. Otherwise, the output is FALSE.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
GE
GE Greater than or EC — EN > - o
equal to — ]
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
Depends on data
In1 Input 1 - P 0 Data 1
types
Depends on data
In2 Input 2 - P 0 Data 2
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
c -
out Return value BOOL [FALSE, TRUE] FALSE emparison
result
Bool- . ) Real Time, Duration,
Bit String Integer .
ean Number| Date, and Text String
@ = | 2 £|c c | c _ = n
83| 5|2|5E|c|E|E|g|=|2|5|8/5/2|8/8|e2
e |l m = = = 2= = = = — S |5 |2 |2 |m|m|O %
in1 v BERERERE v R v
In2 VNV [V VN[N v
out [V - |- - - e e e ]

B Program example

ST: When Input_1 is greater than or equal to Input_2, the output is TRUE. Otherwise, the output is FALSE.
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E] POU X

Expression Type Value CETEgred Address Comment
@ Input_1 INT 40 Input 1
@ Input_2 INT 30 Input 2
@ Output BOOL Output

1+ oucputEEEN:=Input_1[ %0 P=Input_2[ 30 J;FETURN

LD: When Input_1 is greater than or equal to Input_2, the output is TRUE. Otherwise, the output is FALSE.

¥ pou_1 x
Device Application.POU_1
Expression Type Value prepared  pddress  Comment
@ Input_1 INT 40 Input 1
@ Input_2 INT 30 Input 2
# Output BOOL Output
f -
1 Net comment
GE QOutput
N> ]
input_1 =
Input_2 30

B Precautions

When the data types of two input variables are inconsistent, a compilation error occurs.

3.1.5 LE

This instruction compares input values. When the first input value is less than or equal to the second
input value, the output is TRUE. Otherwise, the output is FALSE.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
LE
Less th — EN L
LE ess than or FC < -
equal to — —_—
B Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description
D d dat
In1 Input 1 - epends on data 0 Data 1
types
D d dat
In2 Input 2 - epends on data 0 Data 2
types

Output variables

Output Variable Name Data Type Value Range Initial Value Description
out Return value BOOL [FALSE, TRUE] FALSE S;Tli’af'son
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Bool- ) . Real Time, Duration,

Bit String Integer .

ean Number | Date, and Text String

W | x| = g Slc|lclS|lS|vw|l=]lo|lc|lm|Blalo|a 4

o | < | O =9 | c | = = = | =z \@m|B|l=|> o | =

3 S | © = = zZ |z |8z 5 9 32

S |A|3|8|8/3|53|3|2|3|7|5|3|F|l87 7|87z
nt | V| VY| VNN v
in2 v | K v VNN v
out [N |- |- |- - ]

B Program example

ST: When Input_1 is less than or equal to Input_2, the output is TRUE. Otherwise, the output is FALSE.

Device Application.POU
Expression Type Value \I?gnlagsred Address Comment
@ Input_1 INT 30 Input 1
& Input_2 INT 40 Input 2
@ Output BOOL Output

1 Output|jfiE:=Input_1[_ 3 Kk=Input 2[ 40 |;RErumN]
LD: When Input_1is less than or equal to Input_2, the output is TRUE. Otherwise, the output is FALSE.

i pou_1 x

Device.Application.POU_1

Expression Type Value 5;?5:’8(1 Address Comment

& Input_1 INT 30 Input1
& Input_2 INT 40 Input 2
# Output BOOL . Output
F-—
1 Net comment
LE Output
EN my
nput 1[50 1 =
Input_2 0

B Precautions

When the data types of two input variables are inconsistent, a compilation error occurs.

3.1.6 EQ

This instruction compares two input values. When the first input value is equal to the second input value,
the output is TRUE. Otherwise, the output is FALSE.

B Instruction description

Instruction Name FB/FC LD Expression ST Expression
EQ
- EN -
EQ Equal to FC i -_— =
B Variables

Input variables
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Input Variable Name Data Type Value Range Initial Value Description
D
In1 Input 1 - epends on data 0 Data 1
types
D
In2 Input 2 - epends on data 0 Data 2
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
c -
out Return value BOOL [FALSE, TRUE] FALSE omparison
result
Bool- o Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
2|z 5|2 |2|g|lc|S|E|eg|=|2|z|z2|2|2/2|2|q]3
clz|l=z|=5= = Y
°S|A| 2 |g|g|z|3|3|5|3 |7 |3 |5 |7|g|F|= o7z
m NN NNNAINNNNRNFNRNNINNRNNN
m VNN NNNNINNNNRNRNNNINRNNRN
o W | | F F I F F F F F F F FFFTF F T

B Program example

ST: When Input_1lis equal to Input_2, the output is TRUE. Otherwise, the output is FALSE.

[£] Pou x
Expression Type Value SQTE:rEd Address Comment
% Input_1 INT 30 Input 1
& Input_2 INT 30 Input 2
$ Output BOOL Output

1 outpuchEiEl:=Inpuc_1[ % FInpuc 2| % | Fevoe

LD:
i\ pou_1 x
Device Application.POU_1
Expression Type Value Cgﬂ):red Address Comment
& Input_1 INT 30 Input 1
$ Input_2 INT 30 30 Input 2
$ Output BOOL Output
=%
1 Net comment
EQ Output
N Ll
Input 1 [ 30—
Input_2 [ 20<30>

When Input_1is equal to Input_2, the output is TRUE. Otherwise, the output is FALSE.

3.1.7 NE

This instruction compares two input values. When the first input value is not equal to the second input
value, the output is TRUE. Otherwise, the output is FALSE.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
NE
— EN -
NE Not equal to FC # q:=x1<>x2;
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
Depends on data
Inl Input 1 - 0 Datal
types
D d dat
In2 Input 2 - ependson data 0 Data 2
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
Comparison
Out Return value BOOL [FALSE, TRUE] FALSE P
result
Bool- ) . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
W || = g = Sles|S|E | w _ o | c|® | S|2|9| o 4
8312|388 |2/2/2|2|2|/2|/3|z|2|5|§/|53|9|/39)|2
L (w) o (@) — — — - — m o)
i [V [V [ VNV [V Y v VNN v
2 [V [N [ VNV [V Y v vV v
out |v |- |- - [- - [- - - - -]

B Program example
ST: When Input_1is not equal to Input_2, the output is TRUE. Otherwise, the output is FALSE.

Device Application.PLC_PRG

Expression Type Value \7.;?5: red
poge BOOL
[ -
gy :=10<ol
2
Expression Type Value \'7;?3: pest
o BOOL FALSE
A

LD: When Input_1is not equal to Input_2, the output is TRUE. Otherwise, the output is FALSE.
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Device.Application.POU
3 Prepared
Expression Type Value value
*a 500t
aw

[ [Netcomment )
NE q
EN )
o] -
20 —

Device Application.POU

: Prepared
Expression Type Value Valie
#aq BoOL
AW

1 Net comment

EN # E]]

10—
10—

B Precautions

When the data types of two input variables are inconsistent, a compilation error occurs.

3.1.8 ZoneCmp

This instruction determines whether the comparison data is within the specified maximum and minimum
values.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
ZoneCmp
—1EN  ENO |—
ZoneCmp Zone comparison |FC — MN — ZoneCmp(MN,In,MX);
—In Qut |—
— MX
B Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description
. Depends on data o
MN U limit - - u limit
pper limi types pper limi
D d dat
In Compared data - ependson cata - Value to compare
types
MX Lower limit - Depends on data - Lower limit
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
C i C i
out omparison BOOL [FALSE, TRUE] FALSE omparison
result result
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Bool- . X Real Time, Duration,
Bit String Integer

ean Number | Date, and Text String

w | = |2 |5|S|c|S|S|oe|=|o|c|=m|mlalo| 4

o o | =z |9 | c |z |z | =|s|olBdl=|=2|0|lg|=

©|R|8|8(8|2|3|2|2|3|3|53|3||8|8|7|8|7 2
v (- - [ Y Y Y Y Y N Y Y Y
mo - - - - VYN Y Y Y Y Y -
wx |- - (- - -V VYV I Y Y Y Y Y-
out |V |- |- |- - -l e
B Function

This instruction determines whether comparison data In is between maximum value MX and minimum

value MN.

If MX = In = MN, Out is TRUE. Otherwise, Out is FALSE.

The relationships between values with data types that are not integers or real numbers are determined

as given in the following table.

Data Type Relationship
TIME The numerically larger value is considered to be
larger.
DATE, TOD, or DT Later dates or TOD are considered to be larger.

B Program example

The following example shows MN is INT#10, In is INT#20, and MX is INT#30.

LD ST
WRAR
iMin : INT :
Defined ival : INT :
variable iMax : INT :
xC0ut : BOOL:
END VAR
Zonelmpe {
e MN := iMin,
. EHNN e In := iVal,
Program |fl\."'||n —I ot — MX := iMax,
—1In ut —
,'Val *Out Cut => xlut
iMax — MX );
& iMin INT 10
Running @ ival INT 20
result @ iMax INT 30
# x0ut EOOL
Determine whether MX = In = MN is correct.
If yes, the value of Out is TRUE.
Determine whether Inis
Work between MX and MN.
or
principle e
Yes
"In" —> "Out" = xOut

B Precautions

- When the data types of In, MX, and MN are different, an error occurs during compilation.

- If In, MX, and MN are real numbers that contain non-terminating decimal numbers, a rounding error

may cause unexpected processing results.

- Two values that are positive infinity or two values that are negative infinity are equivalent.
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- When the value of In is nonnumeric data, the value of Out is FALSE.

- When the value of MN is greater than the value of MX, an error occurs and the return value is FALSE.

- If either MX or MN contains nonnumeric data, an error occurs and the return value is FALSE.

3.1.9 TableCmp

This instruction compares the comparison data with multiple defined ranges in a comparison table.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
Tablecmp TableCmp (In:=,
—{EN ENO [ Table :=,
) = B Size :=,
TableCmp Table comparison |FC — Table  Out |-
1 gize AryOut :=,
— AryOut Out =>,
);
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
In Compared data - Depends on data types |- Value to compare
Two-dimensional
Table[] (two- array that contains
) []FW Comparison table |- Depends on data types |- y !
dimensional array) the elements for the
defined ranges
Number of elements in
Size Comparisonsize  |UINT Depends on data types |1 Table[] to be compared
with In
o Comparison results for
Ind|V|du.al Table[] elements
AryOut[] (array) comparison result |BOOL [FALSE, TRUE] FALSE TRUE: Consistent
array
FALSE: Inconsistent
Output Variables
Output Variable Name Data Type Value Range Initial Value Description
c -
out Return value BOOL [FALSE, TRUE] FALSE empartson
result
Bool- . . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
jor] w | = g Slc|lclCS|lcluw|l_|lolclm|S|alol o 4
S |3/9|d3|g|2|z/2CS|z|z2|z|z|0|@a|z|5/ 0|92
= m| 3 z 3 25| |5 | 3| 7|5 |9|F|lg|m|m|© Z
in T
Table[] Two-dimensional array with elements that have the same data type as In
Size |- |- - - - N
Aryout] |V - - - - - - - - - - - e e e R R e

B Function

This instruction compares the comparison data In with defined ranges of Size specified in a comparison

table Table[].
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Table[] is a two-dimensional array. The first dimension contains the numbers of the defined ranges. In
the second dimension, element 0 is the minimum value A of the defined range, and element 1 is the max-
imum value B of the defined range.

4)-

Defined Range Minimum Value A Maximum Value B
Range 0 Table[0,0] Table[0,1]
Range 1 Table[1,0] Table[1,1]
Range Size- 1 Table[Size-1,0] Table[Size-1,1]

Use the minimum value A and maximum value B to specify the defined range. Both values are included in

the defined range.

Minimum value A<
Maximum value B

Minimum value A >
Maximum value B

< < )
Defined range Defined Defined
range range

Minimum value A

The results of comparing In and Table[] are stored in individual comparison result array AryOut(]. If In is
within the defined range for element i, AryOut][i] is TRUE. If it is not within the range, AryOut[i] is FALSE. If

»

Maximum value B

Maximum value B

»

Minimum value A

all Size elements of AryOut[] are TRUE, the comparison result Out is TRUE. Otherwise, it is FALSE.

B Program example

LD ST
WAR
iIn : INT := 5;
iTakle : ABRAY [1..3,1..2] OF INT := [0,2,0,10,10,2]12
Defined uiSize : UINT := 3;
variable xArylut : ABBAY [1..3] OF BOOL:
x0ut : BOOL;
xResult : BOOL;
END VAR
TableCmp xBesult := TableCmp(In := iln,
EMN ENO Table := iTakle[1,1],
iin — In — xResult S5ize := uiSize,
Program iTable[1,1] —{ Table  Out — yout RryOut := xArylut[l],
uiSize — Size out => x0ut
xhryOut[1] — AryOut bi
@ iln INT 5
@ iTable ARRAY [1..3, 1..2] OF INT
@ iTable[1, 1] INT 0
@ iTable[1, 2] INT 2
@ iTable[2, 1] INT 0
@ iTable[z, 2] INT 10
@ iTable[3, 1] INT 10
Running result @ Table3, 2] T :
@ uiSize UINT 3
@ wAryOut ARRAY [1..3] OF BOOL
@ xaryOut[1] BOOL FALSE
@ wAryOut2] BOOL
& xAryOut[3] BOOL FALSE
@ xOut BOOL FALSE
@ xResult BOOL TRUE

B Precautions
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- Use the same data type for In and Table[]. Otherwise, the return value is FALSE.

- Use a two-dimensional array for Table[] and ensure that the size of the second dimension is 2. Other-

wise, the output

is unexpected.

- If the AryOut[] array is greater than the value of Size, the comparison results are stored in AryOut[0] to
AryOut[Size — 1]. Other elements of the array do not change.

- If real numbers that contain non-terminating decimal numbers are compared, a rounding error may

cause unexpected processing results.

- When the value of Size is 0, the value of Out is FALSE and AryOut[] does not change.

- When the value of Size exceeds the size of the AryOut([] array or the size of the first dimension of the
Table[] array, an error may occur in program execution and even the PLC may break down.

3.1.10 AryCmpEQ

This instruction compares the values of elements in two arrays.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
AryCmpEQ (
AryCmpEQ ol
— EN ENO | |n2:_’
. _ i X L)
AryCmpEQ Arraylcompanson e 7] i:; Size :=,
€qua , AryOut :=);
— Size
— AryOut
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
C -
In1[] (array) lompanson array Depends on data types |- Comparison array 1
C -
In2[] (array) 2ompar|son array Depends on data types |- Comparison array 2
N f
. umber_o Number of elements
Size comparison UINT Depends on data types |1
to compare
elements
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
C i [t C i [t
Aryout] (array) omparison result | Depends on data types - omparison resu
array array
Bool- ) . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
Wmiggccccm_on—;o'_—coqﬂ
o | = | 9O slel =2 |c|z |z ||zl =|=2|o|9|=
S |R | &8|8|8|3|3|3|3|5|7|3|5| 7| F|F|A|5 |7z
Inl
R I A O U VU VU U VI R R [ O
(array)
In2{] Array with the same data type as In1[]
(array) y yp
S N O O O N N N O N E E E N B N B BN T
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AryOut[] N | . ) R e
(array)
B Function

This instruction compares the values of the elements with the same element numbers in two arrays (In1[0]
to In1[Size — 1] and In2[0] to In2[Size — 1]). The comparison results are stored in the elements with the
corresponding element numbers (AryOut[0] to AryOut[Size — 1]).

When Inl[i] is equal to In2[i], AryOut[i] is TRUE. Otherwise, it is FALSE.

B Program example

LD ST
VAR
auilnl : ARRAY [0..4] OF UINT := [11,22,33,44,55];
auiln2 : ARRAY [0..4] OF UINT := [11,21,22,33,55]:
Defined gbAryout : ARRAY [C..4] OF BOOL;:
variable uiSize : UINT := 4;
¥xResult : BOOL:
END VAR
AryCmpEQ ¥Besult = AryCmpEQ(Inl:= auilInl[0],
EN ENO |—— In2:= zuiln2[1],
iin1[0] — Inl — xResult Size:= uisize,
Program aul _
& auiln2[1] —{ In2 LryOut:= ablryOut[l1]):
uiSize —{ Size

abAryOut[1] — AryOut

= @ auilnl ARRAY [0..4] OF UINT
d auilnif0] UINT 11
@ auilni[1] UINT 2
@ auiln1[2] UINT 33
# auilni[3] UINT 44
@ auiln1[4] UINT 55
= @ auiln2 ARRAY [0..4] OF UINT
d auiln2[0] UINT 11
@ auiln2[1] UINT 21
@ auiln2[2] UINT 22
Running result ¥ ouiln2l3] el -
d auiln2[4] UINT 55
= @ abAryOut ARRAY [0..4] OF BOOL
@ abAryOut[0] EOOL FALSE
% abAryOut[1] BOOL FALSE
# abAryOut[2] BOOL TRUE
@ abAryOut[3] EOOL TRUE
% abAryOut[4] BOOL FALSE
@ uisize UINT

4
@ wResult BOOL

B Precautions

- Use the same data type for In1[] and In2[]. If they are different, an error occurs during compilation.
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- If In1[] and In2[] are real numbers that contain non-terminating decimal numbers, a rounding error
may cause unexpected processing results.

- When the value of Size is 0, the return value is TRUE and AryOut[] does not change.

- When the value of Size exceeds the In1[], In2[], or AryOut([] array, the return value is FALSE and AryOut[]
does not change.

3.1.11 AryCmpNE

This instruction compares the values of elements in two arrays.

B Instruction format

Instruction Name BT LD Expression ST Expression
AryCmpNE
—{EN  ENO|- AryCmpNE (
Array comparison not — Inl - Inl:=,
AryCmpNE ycomp FC N2 =
equal — Ind el
| sgize Size =,
—| Ayout AryOut :=);
B Variables

Input variables

Input Vari-
p:ble ! Name Data Type Value Range Initial Value Description
Comparison arra Depends on data .
In1[] (array) 1 P Y typpes - Comparison array 1
Comparison arra Depends on data .
In2[] (array) 5 P Y| typpes - Comparison array 2
Number of
. . Depends on data
Size comparison UINT ; pes 1 Number of elements to compare
elements yP
In-out variables
In-Out Vari-
able Name Data Type Value Range Initial Value Description
AryOut[] Comparison result Depends on data .
- - Comparison result array
(array) array types
Bool- e Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
@ | m | = g SlclclCS|cluw|l_lo|lcl=m|lS5|lalo| o 4
o | < | O ol |9 |lCcilz |z |=|s|o|8B|=|> o | =
o | © = = =z | =z m| = @) X
S|A|8|8|83|3|5|3|5|5(3|5|7|F|FI7|8 73
Inl
LR T A I U I VI U I U R O ) B
(array)
In2(] .
Array with the same data type as Inl
(array) y wi yp [
Size - - - - - - v - - - - - - - - - - - - -
AryOut([] N
(array)
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B Function

This instruction compares the values of the elements with the same element numbers in two arrays (In1[0]
to In1[Size — 1] and In2[0] to In2[Size — 1]). The comparison results are stored in the elements with the
corresponding element numbers (AryOut[0] to AryOut[Size — 1]).

When In1[i] is not equal to In2[i], AryOut][i] is TRUE. Otherwise, it is FALSE.

B Program example

LD ST
VAR
auilnl : ARRAY [0..4] OF UINT := [11,22,33,44,55];
auiln2 : ARRAY [0..4] OF UINT := [11,21,22,33,55]:
Defined sbAry0ut  : ARRAY [0..4] DF BOOL:
variable uiSize : UINT := 4:
xRezult : BOOL:
END VAR
ArycmpNE iBesult = AryCmpNE(Inl:= auilnl[0]
EN ENO : '
auiln1[o] — Inl — xResult InZ:= aullnZ[1],
Program auiln2[1] —| In2 Size:= uisize,
uiSize —| Size AryQut:= abAryOut[l]}):
abAryDut[1] — AryOut
= @ auilnl ARRAY [0..4] OF UINT
@ auilni[0] UINT 11
@ auilnif1] UINT 22
@ auilnif[Z] UINT 33
@ auilni[3] UINT 44
@ auilni[4] UINT 55
= @ auiln2 ARRAY [0..4] OF UINT
& auiln2[0] UINT 11
@ auiln2[1] UINT
. @ auiln2[2] UINT
Runnlng @ auiln2[3] UINT
result & auiln2[4] UINT
= @ abAryOut ARRAY [0..4] OF BOOL
@ abAryout[0] BOOCL
@ abAryOut[1] BOOL
@ abAryOut[2] BOCL
@ abAryout[3] BOOCL
@ abAryOut[4] BOOL
@ uiSize UINT
@ wResult BOOL

B Precautions
- Use the same data type for In1[] and In2[]. If they are different, an error occurs during compilation.

- If In1[] and In2[] are real numbers that contain non-terminating decimal numbers, a rounding error
may cause unexpected processing results.

- When the value of Size is 0, the return value is TRUE and AryOut[] does not change.

- When the value of Size exceeds the In1[], In2[], or AryOut([] array, the return value is FALSE and AryOut[]

does not change.

3.1.12 AryCmpEQV
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This instruction compares array elements with values.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
—{EN ENO |- Inl:%,
AryCmpEQY Array value comparison EC —Inl - In‘2::,
equal —! In2 Size:=,
—| Size AryOut :=);
— AryOut
B Variables
Input variables
Input Vari- - .
able Name Data Type Value Range Initial Value Description
D d dat
In1[] (array) |Comparison array |- ependsondata ) Comparison array
types
i D
In2[] (array) Comparlson epends on data - Variable to compare
variable types
Number of
D
Size comparison UINT ; ep;esnds on data 1 Number of elements to compare
elements P
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
AryOut[] Comparison result Depends on data .
- - Comparison result array
(array) array types
Bool- . Real Time, Duration,
Bit String Integer
o Number | Date, and Text String
Wméggccccm_on—;u'_ﬂo_qt—q
O | < | O sz 8 |clz|lz|=|zo @l =|5o|l9|=
9%35333533—'53?2%;0*%
Inl
Jars O S A N N I I U T VO U VS VI (R O O
(array)
In2[] .
Array with the same data type as the elements of In1[]
(array)
Size N T
AryOut(] J o o ] i . ]
(array)
B Function

This instruction compares the comparison array (In1[0] to In1[Size-1]) with the comparison variable In2.
The comparison results are stored in the elements with the corresponding element numbers (AryOut[0]

to AryOut[Size — 1]).

When In1[i] is equal to In2, AryOut][i] is TRUE. Otherwise, it is FALSE.

B Program example

LD

ST
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VAR
auilnl : BRRAY [0..4] OF UINT := [11,22,33,44,55]
fined uiln2 : TINT := Z3:
Define abAryout . ARRAY [0..4] OF BOOL;
variable — .
uisize : TINT := =:
XxEesult + BOOL;
END VAR
AryCmpEQV
EN ENOC sResult := AryCmpEQV(Inli= auilnl[l],
Program auiln1[1] — Inl — xResult In2:= uiln2,
uiln2 — Ir?.2 Size:= uiszize,
uiSize — Size
abAryOut[2] — AryOut
= @ auilnl ARRAY [0,.4] OF UINT
i@ auilni[o] UINT 11
@ auilni[1] UINT 2
# auilni[2] UINT 33
@ auilni[3] UINT 44
@ auilni[4] LINT 55
@ uiln2 UINT 33
Running = @ abAryOut ARRAY [0..4] OF BOOL
result & abAnyOut[0] BOOL FALSE
% abAryOut[1] BOOL FALSE
# abAryOut[2] BOOL FALSE
# abaryOut[3] BOOL TRUE
% abAryOut[4] BOOL FALSE
# uiSize UINT 3
@ wuResult BOCL TRUE

B Precautions

- Use the same data type for In1[] and In2. If they are different, an error occurs during compilation.

- If In1[] and In2 are real numbers that contain non-terminating decimal numbers, a rounding error may

cause unexpected processing results.

- When the value of Size is 0, the return value is TRUE and AryOut[] does not change.

- When the value of Size exceeds the In1[] or AryOut[] array, the return value is FALSE and AryOut[] does

not change.

3.1.13 AryCmpNEV

This instruction compares array elements with values.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
AryCmpNEV AryCmpNEV (
— EN ENOC |- In1:=
AryCmpNEV Array value comparison e — Inl - In2:=,
not equal — InZ Size =,
— Size AryOut :=);
— AryOut
B Variables
Input variables
Input Vari- -, .
able Name Data Type Value Range Initial Value Description
D
In1[] (array) |Comparison array |- epends on data - Comparison array
types
i D
In2 Comparlson epends on data - Variable to compare
variable types
Number of
D
Size comparison UINT ; epee;nds on data 1 Number of elements to compare
elements vP
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
AryOut[] Comparison result Depends on data .
- - Comparison result array
(array) array types
Bool- ) . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
Wwéggccccm_or;o'_ﬂo_.ﬁ
o < (@] o %) =] = — — = = = m 2 = |> o|9| =
S |m|2|8|8|5|3|2|5|3 |3 |3|5| 7| F|F 7o |78
Inl
Jars U A N N O U I U T VA N U S VI O O
(array)
In2[] .
Array with the same data type as the elements of In1[]
(array)
Size N
AryOut[] J
(array)
B Function

This instruction compares the comparison array (In1[0] to In1[Size-1]) with the comparison variable In2.
The comparison results are stored in the elements with the corresponding element numbers (AryOut[0]
to AryOut[Size — 1]).

When In1[i] is not equal to In2, AryOut][i] is TRUE. Otherwise, it is FALSE.

B Progra

m example

LD

ST

-49-



Basic Instructions

VAR
auilnl : ARRAY [0..4] OF UINT := [11,22,33,44,55];
fined uilnz2 ¢ TINT := Z3:
Define abAryout . ARRAY [0..4] OF BOOL;
variable I .
uisize : TINT := Z:
XxBesult : BOOL;
END VAR
AryCmpNEV xRegult = ArylopNEV({Inl:= auilnl[l],
EMN ENO|— ,
e Inl Result In2:= uilnd,
Program aul EiIEﬂ] _ - Resy Size:= uiszize,
ulSize — Size Lryfut:= abirvlut[Z]):
abAryOut[2] — AryOut
= & auilnl ARRAY [0..4] OF UINT
& auilni[0] LINT 11
& auilni[1] UINT 22
@ auilnif[2] UINT 33
& auilni[3] LINT 44
é auiini[4] UINT 55
@ uiln2 UINT 33
Running = @ abAryOut ARRAY [0..4] OF BOOL
result # abAryOut0] BOOL
# abAryOut{1] BOOL
@ abAryOut[2] BOOL TRUE
é abiryOut[3] BOOL FALSE
& abhryOut[4] BOOL TRUE
@ uiSize UINT 3
@ xResult BOOL TRUE

B Precautions
- Use the same data type for In1[] and In2. If they are different, an error occurs during compilation.

- If In1[] and In2 are real numbers that contain non-terminating decimal numbers, a rounding error may
cause unexpected processing results.

- When the value of Size is 0, the return value is TRUE and AryOut[] does not change.

- When the value of Size exceeds the In1[] or AryOut[] array, the return value is FALSE and AryOut[] does
not change.

3.1. 14 AryCmpLT

This instruction compares (less than) the values of elements in two arrays.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
AryCmplLT AryCmplLT (
— EN ENO |— _
) Ini Inl:=,
Array value comparison — —
AryCmplLT FC In2:=
ry-mp less than — In2 e
| Size Size :=,
— AryOut AryOut :=);
B Variables
Input variables
Input Vari- . .
able Name Data Type Value Range Initial Value Description
D
In1[] (array) |Comparison array |- ty(;peindsondata Comparison array 1
Comparison Depends on data .
In2 2
n2[] (array) variable types Comparison array
Number of
D d dat
Size comparison UINT tepein sondata Number of elements to compare
elements vP
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
AryOut[] Comparison result Depends on data .
- - Comparison result array
(array) array types
Bool- . . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
w w | = g Slclclc|iCSlunl_|lo|lclalS|alol g 4
S |3/¢|8|5|2/=z/12|/S|z|2|z|z|8|@|z|5|2|9|2
2 |m| 8|2 |83 |3 |3|5|7|5|F|F|&|m|m|°|7|2
Inl
AP IS R O PR P VU VI VI VR VR VIR VI [V [V VU O (O D A
(array)
In2[] Array with the same data type as In1[]
(array) y yp
SV e e
AryOut[] J
(array)
B Function

This instruction compares (less than) the values of the elements with the same element numbers in two
arrays (In1[0] to In1[Size — 1] and In2[0] to In2[Size — 1]). The comparison results are stored in the ele-
ments with the corresponding element numbers (AryOut[0] to AryOut[Size — 1]).

When In1[i] is less than In2[i], AryOut[i] is TRUE. Otherwise, it is FALSE.

B Program example

LD

ST
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WAR
auilnl : ABRAY [0..4] OF UINT := [11,22,33,44,53]:
auiln? : ARBAY [0..4] OF UINT := [10,22,34,43,55]:
Sae::;‘i ablryOut : ARRAY [(..4] OF BOOL;:
uisSize : TINT := 3:
¥Result + BOOL:
END VAR
AryCmplT
EM ENO ¥Result := AryCmplT (Inl:= auiInl[0],
ogom | swteto i L 27 s,
aUIInz[D] T Ir.ﬂ RArylut:= abAry0ut[0])
uiSize — Size
abAryOut[0] — AryOut
= & auilni ARRAY [0..4] OF UINT
d auilni[0] LINT 11
& auilni[i] UINT 22
& auilni[?] UINT 33
@ auilni[3] INT 44
& auilni[4] UINT 55
= @ auiln2 ARRAY [0..4] OF UINT
& auiln2[0] UINT 10
@ auiln2[1] UINT 22
Running @ auiln2[2] JINT 34
result @ auiln2[3] UIMT 43
& auiln2[4] UINT 55
= & abAryOut ARRAY [0..4] OF BOOL
& abAryOut[0] BOOL FALSE
& abAryOut[1] BOOL FALSE
& abAryOut[2] BOOL TRUE
@ abAryOut[3] BOOL
@ abAryOut[4] BOOL
& uiSize LINT 5
@ wResult BOOL

B Precautions

- Use the same data type for In1[] and In2[]. If they are different, an error occurs during compilation.

- If In1[] and In2[] are real numbers that contain non-terminating decimal numbers, a rounding error may

cause unexpected processing results.

- When the value of Size is 0, the return value is TRUE and AryOut[] does not change.

- When the value of Size exceeds the In1[], In2[], or AryOut([] array, the return value is FALSE and AryOut[]

does not change.

3.1.15 AryCmpLE

This instruction compares (less than or equal to) the values of elements in two arrays.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
e AryCmpLE (
— EM ENO [—
Inl:=,
ArvemoLE Array comparison less - — Inl — D =
yLmp than or equal — In2 o
—| Size Size := ,
— AryOut AryOut :=);
B Variables
Input variables
Input Vari- o .
able Name Data Type Value Range Initial Value Description
i D
In1[] (array) Comparison array | epends on data Comparison array 1
1 types
C i D d dat
In2[] (array) zomparlson array | tyi)iin Sondata Comparison array 2
Number of
D d dat
Size comparison UINT tepeesn sondata Number of elements to compare
elements P
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description

AryOut[] Comparison result Depends on data Comparison result arra

(array) array types P y
Bool- Bit Strin Integer Real e
ean & & Number | Date, and Text String
mméggccccw_on—;u'_ﬂo_.ﬁ
O |=|oc|g|dl2l=z8|lc|l=z|z|s|z|o|ld| =5 o|9|=
2R 8 |8|Z|5|5|5|3|5|7|5|5|7|F|7|7|° 7|3

Inl

U S I P O O VI VU IV VA IV VI VU VI VU VA A O U P

(array)

In2[] .
Array with the same data type as In1{]

(array)

Size T

AryOut[] J

(array)

B Function

This instruction compares the comparison array (In1[0] to In1[Size-1]) with the comparison variable In2.
The comparison results are stored in the elements with the corresponding element numbers (AryOut[0]

to AryOut[Size — 1]).

When In1[i] is not equal to In2, AryOut][i] is TRUE. Otherwise, it is FALSE.

B Program example

LD

ST

-53-



Basic Instructions

WAR
auilnl : ARRARY [0..4] OF UINT := [11,22,33,44,35]:
auiln2 : ARRAY [0..4] OF UINT := [10,22,34,43,55];
5;::;‘1 abAryOut  : ARRAY [0..4] OF BOOL:
uisSize + TINT := =:
¥Besult » BOOL:
END VAR
AryCmpLE
EM EMNOD ¥Besult := AryComplE (Inl:= auilnl[0],
Program auiln1[0] — Inl — xResult ;:i;:ﬁig?ié]l
auiln2[0] — Ir:.2 LryOut:= abAr;'Cut[:]};
uiSize — Size
abAryOut[0] — AryOut
= & auilnl ARRAY [0..4] OF UINT
@ auilni[0] LINT 11
@ auilni[i] UINT 22
@ auilni[2] LINT 33
@ auilni[3] UINT 44
@ auilni[4] UINT 55
= & auiln2 ARRAY [0..4] OF UINT
@ auiln2[0] LINT 10
@ auilnZ[1] UINT 22
d auiln2[2] LINT 34
Running d auilnz[3] UINT 43
result # auiln2[4] UINT 55
= @ abAryOut ARRAY [0..4] OF BOOL
@ abAryOut[0] BOCL FALSE
% abAryOut[1] BOOL
@ abAryOut[2] BOCL TRUE
@ abAryOut[3] BOCL FALSE
# abAryOut[4] BOOL
@ uiSize LINT 5
g wResult BOIOL

B Precautions
- Use the same data type for In1[] and In2[]. If they are different, an error occurs during compilation.

- If In1[] and In2[] are real numbers that contain non-terminating decimal numbers, a rounding error
may cause unexpected processing results.

- When the value of Size is 0, the return value is TRUE and AryOut[] does not change.

- When the value of Size exceeds the In1[], In2[], or AryOut([] array, the return value is FALSE and AryOut[]

does not change.

3.1.16 AryCmpGT



Comparison Instructions

This instruction compares (greater than) the values of elements in two arrays.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Sl E AryCmpGT (
— EMN ENO |-
) Inl Inl:=,
Array comparison greater — — ~
AryCmpGT than FC dinz In2:=,
—| Size Size =,
— AryOut AryOut :=);
B Variables
Input variables
Input Vari- - .
able Name Data Type Value Range Initial Value Description
i D d dat
In1[] (array) Comparisonarray | ependsondata ) Comparison array 1
1 types
i D
In2[] (array) Comparison array | ependsondata | Comparison array 2
2 types
Number of
D
Size comparison UINT ; ep;esnds on data 1 Number of elements to compare
elements P
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
AryOut[] Comparison result Depends on data .
- - Comparison result array
(array) array types
Bool- . . Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
Wméggccccm_on—;u'_ﬂo_qt—q
o | <| o sz 8 |Cclz|lz|=|z\o &l =\ o|l9|=
O |A|2|8|8|5|3|2|5|3 |7 |3|5 7| 2|7 A o7 |8
Inl
Jars P R O O R I VI I U T VN H U AV VI O O B
(array)
In2(] Array with the same data type as Inl[]
(array) y yP
sie |- |- - - - - I e e e e ]
AryOut(] J o o ] i . ]
(array)
B Function

This instruction compares (greater than) the values of the elements with the same element numbers in
two arrays (In1[0] to In1[Size — 1] and In2[0] to In2[Size — 1]). The comparison results are stored in the

elements with the corresponding element numbers (AryOut[0] to AryOut[Size — 1]).

When In1[i] is greater than In2[i], AryOutl[i] is TRUE. Otherwise, it is FALSE.

B Program example

‘ ‘ LD ST

=55
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Basic Instructions

VAR
guilnl : AREAY [0..4] OF UINT := [11,22,33,44,55]:;
auiln? : ARRAY [0..4] OF UINT := [10,22,34,43,55];
5:;:‘;‘1 abAryOut  : ARRAY [0..4] OF BOOL:
uisSize : TIHNT := 3:
¥Besult + BOOL:
END VAR
AryCmpGT ¥Result ;= AryCmpGT (Inl:= auilnl[0],
EM EMNOC In2:= auiln2[0],
Program auiln1[0] — Inl — xResult Size:= uilize, _
auilln2[0] — In2 AryOut:= abArylut[0])
uiSize — Size
abAryOut[0] — AryOut
= @ auilnl ARRAY [0..4] OF UINT
@ auilni[o] LIMT 11
d auilni[1] UINT 22
& auilni[2] UINT 33
@ auilni[3] UINT +“
@ auilni[4] UINT 55
= @ auiln2 ARRAY [0..4] OF UINT
& auiln2[0] UINT 10
& auiln2[1] UINT 22
& auiln2[2] UINT 34
Running @ auiln2[3] LINT 43
result @ auiln2[4] IMNT 55
= @ abAryOut ARRAY [0..4] OF BOOL
@ abAryOut[0] BOOL TRUE
& abaryout[1] BOOL FALSE
# abAryOut[2] BOOL FALSE
& abaryOut[3] BOOL TRUE
# abAryOut[4] BOOL
@ uiSize UINT 5
@ wResult BOOL

B Precautions

Use the same data type for In1[] and In2[]. If they are different, an error occurs during compilation.

If In1[] and In2[] are real numbers that contain non-terminating decimal numbers, a rounding error may
cause unexpected processing results.

When the value of Size is 0, the return value is TRUE and AryOut[] does not change.

When the value of Size exceeds the In1[], In2[], or AryOut[] array, the return value is FALSE and AryOut(]

does not change.

3.1.17 AryCmpGE




Comparison Instructions

This instruction compares (greater than or equal to) the values of elements in two arrays.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
ST R AryCmpGE (
— EM ENOD —
Ini Inl:=,
Array comparison greater ] B
AryCmpGE FC ] In2:=
ry-mp than or equal Ir:.2 nes
— Size Size :=,
=
= AryOut :=);
B Variables
Input variables
Input Vari- - .
able Name Data Type Value Range Initial Value Description

In1[] (array) Comparison array | Depends on data i
1 types

Depends on data

Comparison array 1

Comparison array

In2[] (arra - - Comparison array 2
] (array) |, types P y

Number of

) . Depends on data

Size comparison UINT ; F:es 1 Number of elements to compare
elements yP

In-out variables

In-Out Variable Name Data Type Value Range Initial Value Description

AryOut[] Comparison result Depends on data .

- - Comparison result array

(array) array types

Bool- . . Real Time, Duration,
Bit String Integer

o Number | Date, and Text String
Wméggccccm_on—;u'_ﬂcqﬂ
S|312/3|8|2|z2/2|S|z|z2|z|z|8|@a|=|5|2|9|2
° R |Z|28|8|3|3|2|2|3|7 |3 |57 |7 |F|A|5|7 2

Inl

U P O R O N N U I P O I

(array)

In2[] .
Array with the same data type as In1{]

(array)

sie |- |- - - - - I - e e e ]

AryOut[] J

(array)

B Function

This instruction compares (greater than or equal to) the values of the elements with the same element
numbers in two arrays (In1[0] to In1[Size — 1] and In2[0] to In2[Size — 1]). The comparison results are

stored in the elements with the corresponding element numbers (AryOut[0] to AryOut[Size — 1]).

When In1[i] is greater than or equal to In2[i], AryOut[i] is TRUE. Otherwise, it is FALSE.

B Program example

LD ST
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Basic Instructions

WAR
auilnl : ARRAY [0..4] OF UINT := [11,22,33,44,35]:
auiln? : ARRAY [0..4] OF UINT := [10,22,34,43,35];
5;::;‘1 abAryOut  : ARRAY [0..4] OF BOOL:
uisSize ¢ TINT := 3:
¥Besult » BOOL:
END VAR
AryCmpGE
EM END ¥Besult := RAryCmpGE (Inl:= auilnl[0],
Program auiInl[EI'] — Inl — xResult ;:E::EE:;E] !
aulln2[0] — Ir.iz Arylut:= abirylut[0]):
uiSize — Size
abAryOut[0] — AryOut
= @ auilnl ARRAY [0..4] OF UINT
@ auiIni[0] UINT 11
@ auilni[i] LUINT 22
@ auilni[2] LINT 33
@ auilni[3] LIINT 44
@ auilni[4] LINT 55
= @ auiln2 ARRAY [0..4] OF UINT
@ auiIn2[0] UINT 10
@ auiIn2[1] UINT 22
@ auiIn2[2] UINT 34
feuszrl'tmg @ auiln2[3] UINT 43
@ auiln2[4] UINT 55
= & abAryOut ARRAY [0..4] OF BOOL
@ abiryOut[0] BOOL TRUE
& abAryOut[1] BOOL TRUE
& abAryOut[2] BOOL FALSE
& abAryOut[3] BOOL TRUE
@ abAryOut[4] BOOL TRUE
@ uisize LINT 5
@@ wResult BOOL

B Precautions
Use the same data type for In1[] and In2[]. If they are different, an error occurs during compilation.

If In1[] and In2[] are real numbers that contain non-terminating decimal numbers, a rounding error may
cause unexpected processing results.

When the value of Size is 0, the return value is TRUE and AryOut[] does not change.

When the value of Size exceeds the In1[], In2[], or AryOut[] array, the return value is FALSE and AryOut(]

does not change.

3.1.18 AryCmpLTV



Comparison Instructions

This instruction compares (less than) the values of elements in arrays.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
AryCmpLTV AryCmpLTV (
— EM ENO |— _
) Ini Inl:=,
Array value comparison ] —
AryCmpLTV FC In2:=
ry-mp less than — InZ e
— Size Size =,
— AryOut AryOut :=);
B Variables
Input variables
Input Vari- - .
able Name Data Type Value Range Initial Value Description
D d dat
In1[] (array) |Comparison array |- ependsondata ) Comparison array
types
i D
In2[] (array) Comparlson ) ependsondata | Variable to compare
variable types
Number of
D
Size comparison UINT ; ep;esnds on data 1 Number of elements to compare
elements yP
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
AryOut[] Comparison result Depends on data .
- - Comparison result array
(array) array types
Bool- . Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
Wméggccccm_on—;u'_ﬂcqﬂ
o < (@] o %) = = — = = = = m 2 = |> o|9| =
S |A|Z3|8|8|3|3|2|5|3 7|3 |52 |F|F|F|° |72
Inl
AP S R D PR PR VU VI VI [V VR VIR VI [V [V VU O (O D D
(array)
In2[] .
Array with the same data type as the elements of In1[]
(array)
sie |- |- - - - - I - e e e ]
AryOut(] J o o ] i R ]
(array)
B Function

This instruction compares (less than) the comparison array (In1[0] to In1[Size-1]) with the comparison
variable In2. The comparison results are stored in the elements with the corresponding element numbers

(AryOut[0] to AryOut[Size — 1]).
When Inl[i] is less than In2, AryOut[i] is TRUE. Otherwise, it is FALSE.

B Program example

‘ ‘ LD ST
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Basic Instructions

VAR
auilnl : ARRAY [0..4] OF UINT := [11,22,33,44,55]
) uiln2 : UINT := 33:
Def'”sld abAryOut : ARRAY [0..4] OF BOOL;
vanabie uisSize . UINT := 5:
®xBesult : BOOL;
END VAR
AryCmplLTV
EM ENO xBesult := AryCmplIV{Inl:= auilnl[0],
. — linl | In2:= uiln2,
Program EUIIn.l[D] 2 xResult Size:= uilize,
'T"IIHE . Arylut:= abAryluc[0]):
uiSize — Size
abAryOut[0] — AryOut
= @ auilnl ARRAY [0..4] OF UINT
& auilni[0] UINT 11
@ auilni[1] INT 22
d auilni[2] INT 33
@ auilni[3] UINT 44
d auilni[4] INT 55
@ uiln2 UIMT 33
R“”Tti”g = # abAryOut ARRAY [0..4] OF BOOL
resu
@ abAryOut[0] BOOL
d abAryOut[1] BOOL TRUE
d abAryOut[2] BOOL FALSE
d abAryOut[3] EOOL FALSE
d abAryOut[4] EOOL FALSE
d uiSize UINT E]
@ xResult BOOL

B Precautions

Use the same data type for In1[] and In2. If they are different, an error occurs during compilation.

If In1[] and In2 are real numbers that contain non-terminating decimal numbers, a rounding error may

cause unexpected processing results.

When the value of Size is 0, the return value is TRUE and AryOut[] does not change.

When the value of Size exceeds the In1[] or AryOut[] array, the return value is FALSE and AryOut[] does not

change.

3.1.19 AryCmpLEV

This instruction compares (less than or equal to) the values of elements in arrays.

B Instruction format

| Instruction | Name

| FB/FC |

LD Expression

ST Expression




Comparison Instructions

AryCmpLEV AryCmpLEV (
— EM EMO |- _
Inl:=,
AryCmpLEV Array value comparison Fe — Inl — n2:=,
less than or equal — In2
| size Size =,
—{ AryOut AryOut :=);
B Variables
Input variables
Input Vari- - .
able Name Data Type Value Range Initial Value Description
D d dat
In1[] (array) |Comparison array |- tyi)iesn sondata Comparison array
C i D d dat
In2[] (array) ompanson epends on data - Variable to compare
variable types
Number of
D
Size comparison UINT ; epeinds on data 1 Number of elements to compare
elements P
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
AryOut([] Comparison result Depends on data .
- - Comparison result array
(array) array types
Bool- X . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
2 g2 |2|5|S|c|S|S|lw|=|lolc|l=|5|la|loa|_|4
O | < | O slel=z=|lge|lc|=z|Zz ||| a@|l=|2|o0|9|=x
9H§§§33353*55?E§Ho*g
Inl
R R e A VA VU U O O P O
(array)
In2(] .
Array with the same data type as the elements of In1[]
(array)
S U e e e
AryOut(] J o I N ] i . ]
(array)
B Function

This instruction compares (less than or equal to) the comparison array (In1[0] to In1[Size-1]) with the
comparison variable In2. The comparison results are stored in the elements with the corresponding ele-
ment numbers (AryOut[0] to AryOut[Size — 1]).

When In1[i] is less than or equal to In2, AryOut][i] is TRUE. Otherwise, it is FALSE.

B Program example

LD

ST
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Basic Instructions

VAR
auiInl : ARRAY [0O..4] OF UINT := [11,22,33,44,55]:
fined uiln2 ¢ TINT := Z3:
De ‘|ne abAryiut v ABRAY [C0..4] OF BOOL:
variable . i
uisize : OINT := Z:
xBesult » BOOL;
END VAR
AryCmpLEV yResult := AryCmpLEV(Inl:= auilnl[0],
EN ENO In2:= uiln2,
Program auiln1[0] — Inl — xResult Size:= uiSize,
uilln2 = Ir:.2 Lrylut:= abkrylut[0]) ;
uiSize — Size
abAryOut[0] — AryOut
= # auilnl ARRAY [0..4] OF UINT
& auiln1[0] UINT 11
# auilnif1] UINT 22
d auilni[2] LINT 33
$ auilni[3] UINT 44
@ auilni[4] UINT 55
@ uiln2 UINT 33
Running = @ abAryOut ARRAY [0..4] OF BOOL
result % abAryOut[0] BOOL TRUE
@ abAryOut[1] BOOL TRUE
@ abAryOut[Z] BOCL TRUE
@ abAryOut[3] BOOL FALSE
@ abAryOut[4] BOOL FALSE
d uiSize UINT 3
@ xResult BOOL TRUE

B Precautions

Use the same data type for In1[] and In2. If they are different, an error occurs during compilation.

If In1[] and In2 are real numbers that contain non-terminating decimal numbers, a rounding error may

cause unexpected processing results.

When the value of Size is 0, the return value is TRUE and AryOut[] does not change.

When the value of Size exceeds the In1[] or AryOut[] array, the return value is FALSE and AryOut[] does not

change.

3.1.20 AryCmpGTV

This instruction compares (greater than) the values of elements in arrays.

B Instruction format




Comparison Instructions

Instruction Name FB/FC LD Expression ST Expression
AryCmpGTV AryCmpGTV (
A l . — EM ENO |— Inl:=,
AryCmpGTV rray value comparison | . i | 2=,
greater than _Linz
. Size =,
— Size
= AryOut AryOut :=);
B Variables
Input variables
Input Vari- . .
able Name Data Type Value Range Initial Value Description
D
In1[] (array) |Comparison array |- tyeppeindson data - Comparison array
i D
In2[] (array) Comparlson - epends on data - Variable to compare
variable types
Number of Depends on data
Size comparison UINT N pes 1 Number of elements to compare
elements yp
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
AryOut[] Comparison result Depends on data .
- - Comparison result array
(array) array types
Bool- ) ) Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
Wwéggccccm_ou—xrqo_{ﬁ
Q | 5|9 sl =8 |clz|z|=|s|lolf@l=|o|l9|=
S |R|8|g|&|3|5|3|3|5 |7 |3|5|F|E|F|m|°|7 |z
Inl
U O O A N R I T U I O
(array)
In2[] .
Array with the same data type as the elements of In1[]
(array)
S N e
AryOut[] J
(array)

B Function

This instruction compares (greater than) the comparison array (In1[0] to In1[Size-1]) with the comparison
variable In2. The comparison results are stored in the elements with the corresponding element numbers
(AryOut[0] to AryOut[Size — 1]).

When In1[i] is greater than In2, AryOut[i] is TRUE. Otherwise, it is FALSE.

B Program example
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Basic Instructions

LD ST
VAR
auilnl : ARRAY [0..4] OF UINT := [11,22,33,44,55]
] uiln? : UINT := 33:
Def'”sl‘j abAry0ut : ARRAY [0..4] OF BOOL;
variable uiSize : UINT := 5;
xBesult : BOOL:
END VAR
AryCmpGTV ¥Result = LryCrpGTV(Inl:= auilnl[0],
= S In2:= uilnd,
Program auiln1[0] — Inl — xResult Size:= uiSize,
|:|iIIn2 T Ir:.2 Arylut:= abirylut[l]):
uiSize — Size
abAryOut[0] — AryOut
= @ auilni ARRAY [0..4] OF UINT
@ auilni[o] UINT 11
@ auilni[1] UINT 22
@ auilni[2] UINT 33
@ auilni[3] UINT 44
@ auilni[4] UINT 55
@ uiln2 UINT 33
Running = abAryOut ARRAY [0..4] OF BOOL
result @ abAryOut[0] BOOL FALSE
@ abAryOut[1] BOOL FALSE
@ abAryOut[2) BOOL FALSE
@ abAryOut[3) BOOL TRUE
@ abAryOut[4] BOOL TRUE
# uiSize UINT 5
@ xResult BOOL

B Precautions

Use the same data type for In1[] and In2. If they are different, an error occurs during compilation.

If In1[] and In2 are real numbers that contain non-terminating decimal numbers, a rounding error may
cause unexpected processing results.

When the value of Size is 0, the return value is TRUE and AryOut[] does not change.

When the value of Size exceeds the In1[] or AryOut[] array, the return value is FALSE and AryOut[] does not

change.

3.1.21 AryCmpGEV

This instruction compares (greater than or equal to) the values of elements in arrays.

B Instruction format




Comparison Instructions

Instruction Name FB/FC LD Expression ST Expression
AryCmpGEV AryCmpGEV (
—1 EN ENO |-
l |t | Inl:=,
A .
AryCmpGEV rray value comparison | _ . = n2:=,
greater than or equal .
— Size Size :=,
=
T AryOut :=);
B Variables
Input variables
Input Vari- . o
able Name Data Type Value Range Initial Value Description
D
In1[] (array) |Comparison array |- tyepp;indson data - Comparison array
i D
In2[] (array) Comparlson epends on data - Variable to compare
variable types
Number of Depends on data
Size comparison UINT ; Zs 1 Number of elements to compare
elements yp
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
AryOut(] Comparison result Depends on data .
- - Comparison result array
(array) array types
Bool- . . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
w w | = g SlclclcicSlun|llo|lclalS|alol o 4
o (®) sl =8| c|lz|z|=|s|lol@|l=|o|l9|=
o |R|2|8|8|2|3|2|2|3|3|5|53|8|2|5|R|S|7|¢
Inl
U S I S S I VI VU IV VI IV VI VU VI IV VA A O O O
(array)
In2[] .
Array with the same data type as the elements of In1[]
(array)
S N e
AryOut[] J
(array)

B Function

This instruction compares (greater than or equal to) the comparison array (In1[0] to In1[Size-1]) with the
comparison variable In2. The comparison results are stored in the elements with the corresponding ele-
ment numbers (AryOut[0] to AryOut[Size — 1]).

When In1[i] is greater than or equal to In2, AryOut[i] is TRUE. Otherwise, it is FALSE.

B Program example

LD

ST
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Basic Instructions

WAR
auilnl : ARRAY [0..4] OF UINT := [11,22,33,44,55]
uiln2 ¢ TINT := 33:
5:::;‘1 abAry0ut  : ARRAY [0..4] OF BOOL;
uijize ¢ TINT := 3:
xResult + BOOL:
END VAR
AryCmpGEV iBesult = AryCmpGEV(Inl:= auilnl[0],
EM EMO In2:= uiln2,
Program auiln1[0] — Inl — xResult Jlze:= uidize,
uiln? — In2 AryQut:= ablrylut[0]):
uiSize — Size
abAryQut[0] — AryOut
= @ auilnl ARRAY [0,.4] OF UINT
@ auilni[0] LINT 11
& auilni[1] UINT 22
& auilnif2] LINT 33
@ auilni[3] LINT 44
@ auilni[4] LINT G5
d uiln2 LIINT 33
Running = @ abAryOut ARRAY [0..4] OF BOOL
result # abAryOut[0] BOOL FALSE
& abAryQut[1] BOOL FALSE
# abAryOut[2] BOOL TRUE
& abAryQut[3] BOOL TRUE
& abAryQut[4] BOOL TRUE
# uiSize UINT 5
é xResult BOOL TRUE

B Precautions

Use the same data type for In1[] and In2. If they are different, an error occurs during compilation.

If In1[] and In2 are real numbers that contain non-terminating decimal numbers, a rounding error may

cause unexpected processing results.

When the value of Size is 0, the return value is TRUE and AryOut[] does not change.

When the value of Size exceeds the In1[] or AryOut[] array, the return value is FALSE and AryOut[] does not

change.

3.2 Selection Instructions

3.2.1 Instruction List

‘ Instruction Category Name

FB/FC Function




Selection Instructions

AryMax FC Array maximum
AryMin FC Array minimum
ArySearch FC Array search
ArySearch2 FC Array search
Selection instruction SEL FC Either one
MUX FC One from multiple
MAX FC Maximum value
MIN FC Minimum value
LIMIT FC Limit

3.2. 2 AryMax/AryMin

These instructions search for the maximum value and minimum value in a one-dimensional array.
AryMax: Searches for the maximum value of an element in a one-dimensional array.
AryMin: Searches for the minimum value of an element in a one-dimensional array.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Out:=AryMax(
In:=,
Ma>f|mum value Size =,
AryMax retrieval for an FC =
- Out =,
array =
InOutPos :=,
Num =>);
AryMin Out:=AryMin(
—1EN ENO | In:=,
. Mln!mumvalue — Ir? - Size =,
AryMin retrieval for an FC — Size Num
array — Out Out =,
—= InOutPos InOutPos :=
Num =>);
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
In[] (array) Array to search - Depends on data types | (*) Array to search
) Number of Number of elements in
Size UINT Dependsondatatypes |1
elements to search In[] to search
Out Search result - Depends on data types | (*) Search result
In-out variables
) Initial Val- -
In-Out Variable Name Data Type Value Range ue Description
Array element number
InOutPos Found element UINT Depends on data where the value is
types found

Output variables
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Basic Instructions

; Initial Val- —
Output Variable Name Data Type Value Range e Description
Num Number found UINT Depends on data Number found
types
Bool- e Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
o — (%]
W w2 |(=(s|S | c|S| S |v|l=|go|lc|m|TF|dlo|a =
S S|3|s|2/ =82 | \|z|2|z|z|0|m|=z|5|0|9|=
o a & 23 = = =z | 2 2|55 |5 |2 Z | m m| o =
inl] - » NN N Y N [V N Y Y
Size - - - - R - - - - -
InOutPos - - - - - v - - - - - - R -
Out Data with the same data type as elements in In]
L B B BN E R B R E E E B BN R e
B Function

These instructions search for Size elements starting from In[0] in the In[] array.

The value that is found is assigned to Out, the element number where it is found is assigned to InOutPos, and the
number of times the value is found is assigned to Num. If Num is greater than 1, the value of InOutPos changes to the

element number of the least-significant bit in the value that is found.

The relationship between values with data types that are not integers or real numbers is determined as given in the

following table.

Data Type

Relationship

TIME

The numerically larger value is considered to be larger.

DATE, TOD, or DT

Later dates or TOD are considered to be larger.

STRING

until a different character code is found.

text string to complete the comparison.

First, the first character codes in all of the text strings are compared. If the first character codes
are different, the size of each character code is the size of the corresponding text string.

If the first character codes are the same, comparison continues in order to the other characters

If the lengths of the text strings are different, NULL characters (16#00) are added to the shorter

B Program example

Defined variable

= [0,1,2,3,4,2,6,7,8,9];

Program

LD ST
VAR
x5tartButton ¢ BOOL:
ailn ¢ ARRAY [0..2] OF INT
uilize : OINT := 7
iCut ¢ INT:
uiInfutPos ¢ UINT:
uilum : UINT:
xEesult ¢ BOOL:
END VAR
xStartButton AryMin
| — ENO
ailn[2] —{In — xResult
uiSize — Size Num — 4iNum
iDut — Out
uilnQutPos —= InOutPos

IF x3tartButton THEN
¥Regult := ArvMin(In:= ailn[Z],
Size:= uiSize,
Cut:= iQut,
InQutPos:= uilnfutPoa,
Hume=> uillum) :
x5tartButton := FALSE;
END IF




Selection Instructions

IF x5tartButton@ER THEN
StartBution :xResull: = AryMin(In:= ailn[2][2 ]
[ Size:= uiSize[ 7 |,
. ailn(z] 2| xResult out:= iout[ 2 |,
Running result uiSize [ 7 uiNum In0utPos:= uilnCutPos 2 |,
out[ 2z | I iNur 2 )):
uilnOutPos 2 InOutPos :xStargzt:rllz'= FATSF +
EID IF
In_0[0] 0
In_0[1] 1 Minimum value =2
In_0[2] 2
In_0[3] 3
In_0[4] 4
Work principle "Size" = UINT#T In_0[5] 2 "INOUtPos" = UINT#1
:”—g{ﬂ ? > "Num" = UINT#2
n_ " " —
In_0[8] 2 Out INT#2
In_0[9] 9

B Precautions

- When the value of Size exceeds the In[] array, the return value is FALSE and Out does not change.

- When In[] is not a one-dimensional array, an error occurs during compilation.

- Ensure that the data type of Out is the same as that of the In[] array to search. Otherwise, an error oc-
curs during compilation.

- The found element number InOutPos is in the In array to search.

- When In[] is a real number, an error may cause unexpected results.

- When the value of Size is 0, the value of Num changes to 0, the values of InOutPos and Out do not
change, and the return value is TRUE.

- When the data type of In[] is not supported, an error occurs during compilation.

- When the data type of In[] and Out is STRING, the size of In[] should not exceed the size of Out. Other-
wise, the return value is FALSE and Out does not change.

- When the data type of In[] and Key is STRING, the value range supports a maximum of 1985 characters.
Extra characters are truncated.

3.2.3 ArySearch

This instruction searches for a specified value in a one-dimensional array.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
ArySearch Out := ArySearch(In :=,
—1 EN ENO [ Size =,
—In - K
—1 S' N — e ::y
ArySearch Array search FC K'ZB i Y
i InOutPos :=,
— InCutPos
Num =>
);
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
Depends on data
In[] (array) Array to search - tprf)es )] Array to search
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Input Variable Name Data Type Value Range Initial Value Description
Number of
D d dat Number of
Size elements to UINT epends on data 1 umbero
types elements to search
search
Depends on data
Key Search keyword | - P (*) Search value
types
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
Element number
foundin thel
Found element Depends on data oun |r.1 eln]
InOutPos UINT - array with the
number types . .
size specified by
Size
Output variables
Output Variable Name Data Type Value Range Initial Value Description
Depends on data
Num Number found UINT P 0 Number found
types
Bool- . X Real Time, Duration,
Bit String Integer )
can Number | Date, and Text String
Ujmiggccccm_ou—;o'_aoq 4
S |3|S|3|8/2(2|2|/5|z|2|2|z|&|&|l=z|/5|2|9|2
,an@ggﬁ—qffﬂ—'—q—i?ﬁ?zmﬂo_‘%
VNN VY Y NN Y Y VY Y Y Y

Arrays of enumerations can also be specified.

3 N S S 50 NS B O B 8 N ES I BN
Key Data with the same data type as elements in In[]

InOut-| - - - - ~ - - - - - - -
Pos

Nmo - |- |- |- N - - N - -

B Function

This instruction searches Size elements starting from the first element In[0] in the In[] one-dimensional
array for elements with the same value as the search keyword Key.

Values of the found element number InOutPos and the found number Num are listed in the following

table.
Element with Same Value As INOUtPos Num
Key
Element number of the least-significant .
- . . Number of elements with
Existing bit for the element with the same value
same value as Key
as Key
Not existing Unchanged 0

The relationship between values with data types that are not integers or real numbers is determined as

given in the following table.

Data Type Relationship
TIME The numerically larger value is considered
to be larger.
DATE Later dates are considered to be larger.
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Data Type Relationship
First, the first character codes in all of
the text strings are compared. If the first
character codes are different, the size
of each character code is the size of the
corresponding text string.
If the first character codes are the same,
STRING comparison continues in order to the
other characters until a different character
code is found.
If the lengths of the text strings are
different, NULL characters (16#00)
are added to the shorter text string to
complete the comparison.
B Program example
LD ST
VAR
xStartButton » BOOL:
ailn : ARRAY [0..9] OF INT := [0,1,2,3,4,5,6,7,8,9]:
uiSize : OINT := 7:
- iKey : INT := 5:
Def,mlfld uiInCutPos : TINT:
variable ilfum : UINT:
#Resultc » BOOL:
END VAR
IF xStartButton THEN
%StartButton Ary5ear:h _xResult 1= ArySearch(In:= ailn[2],
H Size:= uiSize,
EN ENO Eey:= iHey,
Program ailn[2] — In — xResult InCutPos:= uilnfutPos,
uiSize — Size Num [~ GiNum | Nur=> uilum) ;
iKey | Key xStartButton := FALSE:
ulnOutPos —= InOutPos FR_TE
IF xStartBuctonfiEd THEW
shtartButton ArySearch xResultffE := ArySearch(In:= ailn[2][2 |
I Size:= uiSize[ 7 |,

. . Key:= iKey[ 5 |,
Running al]l:l[?] II XBBSU“ [RE In0utPos:= uilnfutPos 5 |,
result L!‘SIZE I:]I uiNum Tume=3 uiNuxI:D;

iKey| 5 xStartButtonENE = ¢
ullnOutPos | 5 END_IF

In_0[0] 0
In_0[1] 1 “ " _
n0L2] > Key” = INTH#5
In_0[3] ]

Work In_0[4] 4

e ”

principle Size” = UINT#7 In_0[5] 5 “InOutPos” = UINTH4
In_0[6] 6 C——> “Num”  =UINT#
In_0[7] 7 “out” ~TRUE
In_0[8] 8 -
In_0[9] 9

B Precautions

- When the value of Size exceeds the AryOut[] array, the return value is FALSE and the value of Num is

initialized to 0.

- When In[] is not a one-dimensional array, an error occurs during compilation.
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- Ensure that the data type of Key is the same as that of the In[] array to search. Otherwise, an error oc-

curs during compilation.
- Ensure that the input parameter of Key is a variable.

- The found element number InOutPos is in the In array to search.

- When the value of Size is 0, the value of Num is initialized to 0, the value of InOutPos does not change,

and the return value is TRUE.

- When the data type of In[] and Key is STRING, the value range supports up to 1985 characters. When
the value exceeds the value range, the return value is FALSE and the value of Num is initialized to 0.

3.2.4 ArySearch2

This instruction searches for a specified value in a one-dimensional array.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Out:=
ArySearch2
— EN ENO - ArySearch2(In :=,
= B Size :=,
— Size MNum
ArySearch Array search FC — Key Key :=,
— | [nOutPos INOutPos :=,
Num =>
);
Bl Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
Depends on data
In[] (array) Array to search - P ] Array to search
types
Number of
D d dat Number of
Size elements to UINT epends on data 1 umbero
types elements to search
search
Depends on data
Key Search keyword | - P (*) Search value
types
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
Element number
foundin thel
Found element Depends on data oun |r.1 eln]
InOutPos UINT - array with the
number types . .
size specified by
Size
Output variables
Output Variable Name Data Type Value Range Initial Value Description
D d dat
Num Number found UINT tyiiin sondata 0 Number found
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Bool- ) ) Real Time, Duration,
ean Bit String Integer Number| Date, and Text String
w g2 || c c | c — 2
VO VY Y N
it Arrays of enumerations can also be specified.
2 S S N S S N 0 0 N N N
Key Data with the same data type as elements in In[]
InOutPos | - - - - - - v - - - - - - - - - - - - -
Num - - - - - - \/ - - - - - - - - - - - - -

B Function

This instruction searches Size elements starting from the first element In[0] in the In[] one-dimensional
array for elements with the same value as the search keyword Key.

Values of the found element number InOutPos and the found number Num are listed in the following
table.

Element with Same Value As
InOutPos Num
Key
Element number of the least-significant .
- . ) Number of elements with
Existing bit for the element with the same value
same value as Key
as Key
Not existing Unchanged 0

The relationship between values with data types that are not integers or real numbers is determined as
given in the following table.

Data Type Relationship

The numerically larger value is considered

TIME
to be larger.

DATE Later dates are considered to be larger.

First, the first character codes in all of the
text strings are compared.

If the first character codes are different,
the size of each character code is the size
of the corresponding text string.

If the first character codes are the same,
comparison continues in order to the
other characters until a different character
STRING code is found.

If the lengths of the text strings are
different, NULL characters (16#00)
are added to the shorter text string to
complete the comparison.

B Program example

LD ST
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WAR
In_0 :ARRAY [0..5%] OF INT := [0,1,2,3,4,5,6,7,3,9]:
uiSize (OINT = 0O
. iKewy :INT := 5:
Defined =0ut :BOOL ;
variable uilum :TJINT:
uiInCutPos :UINT:
END VAR
ArySearch2 i ) o )
EN ENO ¥iut = nrySefrcha{Ir}.f In O[2],
o In 0121 — In L xOut Size:= uiSize,
rogram uiSize — Size Mum — uiNum Key:= iKey,
ikey — Key IanutPc§:= uilnfutPos,
uilnOutPos —= InOutPos Tum=>> uilium) ;
ArySearch? 0 v= TeyCearchd (Tri= 7
xOut IR := ArySearchd(In:= In 0[2][ 2],
Sizei=uiSizg 7
Running n0p | 2 pod TRUE i ]
result uiSize [ 7 Size  Num — uiNum Key:= iFe(5 ],
ey [ 3 Key In0utPos:= uilnutPog[ 3 |
uilnOutPos | 3 InQutPos Hum=s vili 1) ;
00 [o |
In_0[1] 1 o
~ In_0[2] 5 Key™ =INTH5
n_0[3] 3 /
n_0[4] 4]/
Work “$ize” =UINT#7—| In 051 |78 “InOutPos” = UINT#4
principle n_0[6] & . "> “Num” = UINT#1
n_0[7] 7 _ '
" 0[8] g Out =TRUE
In_0[9] 5

B Precautions

- When the value of Size exceeds the AryOut[] array, the return value is FALSE and the value of Num is
initialized to 0.

- When In[] is not a one-dimensional array, an error occurs during compilation.

- Ensure that the data type of Key is the same as that of the In[] array to search. Otherwise, an error oc-
curs during compilation.

- Ensure that the input parameter of Key is a variable.
- The found element number InOutPos is in the In array to search.

- When the value of Size is 0, the value of Num is initialized to 0, the value of InOutPos does not change,
and the return value is FALSE.

- When the data type of In[] and Key is STRING, the value range supports up to 1,985 characters. When
the value exceeds the value range, the return value is FALSE and the value of Num is initialized to 0.

- Only when Key and In[] contain the same element, the return value is TRUE. Otherwise, it is FALSE.

3.2.5 SEL

This instruction outputs INO when G is FALSE and IN1 when G is TRUE.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
SEL
EN ENO
SEL Binary selection | FC G SEL
INO
IN1
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
The outputis INO
when G is FALSE. The
G | tSi [ BOOL FALSE, TRUE FALSE
nput >igna [ ’ ] outputis IN1 when G
is TRUE.
. The output is INO
IN | INT -32767 to +32767
0 nput signal 32767 to +3276 0 when G is FALSE.
The outputis INO
IN1 | tsignal INT -32767 to +32767 0
nputsigha © when G is FALSE.
Output variables
Initial Val-
Output Variable Name Data Type Value Range ! Ije @ Description
The output is INO or
ouT Output signal INT -32767 to +32767 0 IN1 based on the G
status.
Bool- . . Real Time, Duration,
Bit String Integer )
ean Number | Date, and Text String
@ w | = % Slclclc S |ulololc|xlTlalol|lg 4
o (@] o %] = = (I = | = = = WA= o | 9 E)
© |7 8|8|8|5/5/2|5|53|5|3|3|2|E|5|R|8 7|2
INO - S T N N T ICT R VA IE T I N T I N R
IN1 - S T T N (N I IR ICT [ RV ICT I S CT I S I I
out |- S S T N (N IR ICT ICT [ VA ICT I I CT IS S I I
Num - - |- - R - - - - - S i I I I I

B Program example

ST:

The values of input variables INO and IN1 are 3 and 4 respectively. When the input variable G is FALSE, INO
is output. When the input variable G is TRUE, IN1 is output.
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Device Application.POU

Expression Type Prepared
p yp Value s
$ i_out INT 4

# bvar BoOL
A Y
1¢ i_out["4 J:=SEL(b_varRGHEN 3, ¢) ;FETURN
LD
Device. Application.POU_1
Expression Type Value \P’;T&)eared
§ r_out INT 3
# b_var BOOL

Net comment

EN | ENO

b_var GG

B Precautions

When G is TRUE, CODESYS does not calculate the expression before INO. When G is FALSE, CODESYS does

not calculate the expression before IN1.

3.2.6 MUX

This instruction selects the K value from a group of values. If the K value is greater than the number of
input data entries, the result is the value of the last input data entry. If Kis 0, the result is the value of the

first input data entry.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
MUX
EN ENO
MUX Multiplexer FC K - MUX
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
K Selector Any type - - Digit bit to select
INO Selections Any type - - Data source to select
IN1 Selections Any type - - Data source to
compare

Output variables
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Output Variable Name Data Type Value Range InitijLVal- Description
ouT Comparison - - 0 Output comparison
result result
Bool- Bit Stri - Real Time, Duration,
ean e T Number | Date, and Text String
2 m|2 |25 5|lc|S|E|lel=|o|c|la|s|lale 3
S 12/8|5|8|2|5|2|5|2|3|5|3|E|8\2|5|8|% 2
K VR N Y O Y Y I I I I I VR YR R Y N R R Y
mo [N N VY Y VYN Y NV Y Y Y
v [N Y[V Y Y Y Y Y Y
S R O R O O Y T Y I N Y T N R Y N R N N

B Program example

Arandom set of data (30, 70, 20, 90) is provided. When Kiis 0, the output is 30.

ST
Device. Application.POU
Expression Type Value \PI;TS: b
@ wvarl INT 30
=
1 varl[ 30 ]:=MUX(0,30,70,20,90) ;RETURN
LD
Device. Application.POU_1
Expression Type Value C;TL?:rEd
& varl INT 30

1 Net comment

RET
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3.2.7 MAX

This instruction finds the maximum value from multiple input values, and outputs the maximum value

from the right side.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
MAX
{EN ENO L
MAX Maximum FC - - MAX
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
INO Selections - - 0 Number to compare
IN1 Selections - - 0 Number to compare
Output variables
Initial Val-
Output Variable Name Data Type Value Range ! Ije @ Description
Comparison Output of the
ouT P - - 0 larger one from two
result )
selections
Bool- . . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
w m | = g Slclclce|<c|lunllo|lclz|5lalo|a 4
o o Sz |g9 | c|=z|z|=|z | o|&|= o|lo| =
S |3|8|8|5|2|3|2|2(3|3|2|2|5\8|5/3/8|%2
INO VNV Y Y v V[NV v
N1 VN Y Y v VNV v
out VNN Y VoY VOV Y v

B Program example

This instruction finds the maximum value in two given values.

Device Application.POU

Prepared

ST

LD
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Expression
@ i_out
$ i_varl
#$ i_var2
$ i_var3

Type
INT
INT
INT
INT

W W e o

Value

Value

10 iout[ 8 |:=MAX(i_var3[ 3 |MAX(i varl[ & i var 5 |);:RETURN




Selection Instructions

Device. Application.POU_1

- Prepared
Expression Type Value Value

@ i_out INT 9
@ i_varl INT 3
@ i_var2 INT 6
@ i_var3 INT 9

AW

1 Net comment
EN ENO
iout [ ]

RET

3.2.8 MIN

This instruction finds the minimum value from multiple input values, and outputs the minimum value
from the right side.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
MIN
{EN ENO L
MIN Minimum FC 1 - MIN
B Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description
INO Selections - - 0 Number to compare
IN1 Selections - - 0 Number to compare

Output variables

Initial Val-

Output Variable Name Data Type Value Range ! Ije @ Description

Comparison Output of the

ouT P - - 0 smaller one from

result .

two selections

Bool- . . Real Time, Duration,

Bit String Integer .
SEIn Number | Date, and Text String
2 g2 |2|5|S|clS|S|vw|l=|lo|lc|n|%|=2|9]|« 4
o} (©) slelz|glclzz|=|zs|d& =|=o0|9|=
S|R|8|8(8|3|5|5/2|5|5|53|5|F|85 7878
No | VNN Y v V[V v
INL VNN v v VvV y
our v v VIV y

B Program example

ST
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Device Application.POU

: Prepared
Expression Type Value Value
@ i_out INT 3
# i_varl INT 6
$ i_var2 INT 9
$ i_var3 INT 3

A Y
10 iout[ 3 |:=Min(i var3[ 3 |min(i varl[ & i var2[ § |)):[RETURN

LD
" Prepared
Expression Type Value Value
& i_out INT 3
& i_varl INT 3
$ i_var2 INT 6
& i_var3 INT 9
=w

Net comment

EN ENO EN ENO

out 3]

3.2.9 LIMIT

This instruction limits the maximum value (MX) and minimum value (MN) for the result. If the value of IN
is greater than MX, the output calculation result is MX. If the value of IN is less than MN, the output calcu-
lation result is MN. When the value of IN is within the range of MN and MX, the output value is the input
value of IN.

B Instruction description

Instruction Name FB/FC LD Expression ST Expression
LIMIT
{EN ENO¢
LIMIT Limiter FC 1 MN - LIMIT
1IN
4 MX
B Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description
MN Input signal All types - - Minimum value
MX Input signal All types - - Maximum value
IN Input signal All types - - Comparison value

Output variables
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Output Variable Name Data Type Value Range InitijLVal- Description
ouT Output result All types - For details, see the
program example.

Bool- Bit Stri - Real Time, Duration,
ean T T Number | Date, and Text String
z 2|2 2|5|1g5|c|S|ESlel=|lolc|alzlzlg 3
S1A8/8/5|2|2|2|2|5|3|2|3|2|8|55|8)9|2
MN [N YV Y Y YV [ Y
wx NNV Y Y VY Y N VY Y Y
N Y R R T O Y Y I I O Y I N I O R T Y
our [N NNV Y YN [V Y Y Y

B Program example

This instruction sets MN to 70, MX to 90, and IN to 20. Then the output is 70.

ST
Device Application.POU
; Prepared
Expression Type
p yp Value Value
$ varl INT 0
A Y
1@ varl "% J:=LIMIT(70,20,90) : RETORN]
LD
Device Application.POU_1
Expression Type Value 5_;?5: e

@ varl INT 70

1 Net comment

var?

RET

B Precautions for Use

Use the same data type for MX and MN.

3. 3 Counter Instructions

3.3.1 Instruction List
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Ilzszattr:gct)ir(;n Name FB/FC Function
CTD_** FB Down-counter group
CTu_** FB Up-counter group
Counter CTUD_** FB Up-down counter group
instructions CTD FB Down-counter
CTU FB Up-counter
CTUD FB Up-down counter

3.3.2 CTD_**

This instruction decrements the count value when the counter input signal is received. The preset value
and count value must be one of the following data types: DINT, LINT, UDINT, or ULINT.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
CTD_DINT_O(
CTD_DINT_O D=,
CTD_DINT -
_ == eNo L Load :=,
Down-counter — b Q- PV:=,
CTD_** FB — Load CV —
group __lpv Q=>,
CV=>);
DINT can be replaced by DINT can be replaced by
LINT, UDINT, or ULINT. LINT, UDINT, or ULINT.

B Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description
CD Counter input BOOL [FALSE, TRUE] FALSE Counter input
Load Load signal BOOL [FALSE, TRUE] FALSE TRUE: Set CV to PV
PV Preset value - Depends on data 0 Preset value of the

types counter

Output variables

Initial Val-
Output Variable Name Data Type Value Range ! Iue Description
TRUE: Counter output
ON
Q Counter output BOOL [FALSE, TRUE] FALSE
FALSE: Counter output
OFF
Depends on data Current value of the
cv Count value - -
types counter




Counter Instructions

Bool- o Real Time, Duration,
Bit String Integer )
can Number | Date, and Text String
o) w | = g Slclclc S |lu|llo|lclz|g5|lalo|a 4
(@) o ol 2= 9 C | =z = s o |8 =|®|oc|9| =
° |A|g8|8|8/2|3|2/2|3|5|5|3|F|E|5|7|5|7|¢
D - - - - - - -
Load Y - - - - S - SR I IE T A
PV o NN e ]
cv Value with the same data type as PV

B Function

This instruction creates a down counter. The preset value and count value must be one of the following
data types: DINT, LINT, UDINT, or ULINT.

The instruction name is determined by the data types of PV and CV. For example, when their data types
are DINT, the instruction name is CTD_DINT.

When the load signal Load changes to TRUE, the count value CV is set to the preset value PV and the
counter output Q changes to FALSE.

When the counter input signal CD changes to TRUE, CV is decremented. When the value of CV is less than 0,
the value of Q changes to TRUE.

When the value of CV is less than 0, CV is not decremented even if CD changes to TRUE.
B Program example

The following figure shows a programming example and timing chart for a PV of DINT#5 when the instruc-
tion is CTD_DINT.

LD ST
VAR
CTD _DINT 0: CTD DINI;
®xCD + BOOL;
Defined xload : BOOL:
variable diFv : DINT := 5;
d4iC¥ : DINT:
xR : BOOL;
END VAR
CTD_DINT_O CID_DINT_0{
CD := xCD,
CTD_DINT *
EN ENO Load := xLoad,
Program BV := diFV,
& «CD — D Q—xQ p—
chI:ad — ;;ﬁd V= dicv CV => diCV
diPy — ':
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[CD]=xCD

[Load] =xLoad

[PV]=DINT #5 — — —
[cv]=dicv —\—‘—‘—\—Li

[Q]=xQ

-

When Load changes to When CV reaches 0,
TRUE, CVis set to the Q changes to TRUE.
value of PVand Q
changes to TRUE.

Once Load changes to
FALSE, CV is decremented.

B Precautions
- Change Load to TRUE and then back to FALSE to restart a counter that has completed counting down.
- Set the same data type for PV and CV.

- When PV is set to a negative value and the value of Load changes to TRUE, CV is set to the value of PV.
The value of CV is less than 0, so the value of Q changes to TRUE immediately. After that, the value of CV is
not decremented even if the value of CD changes.

- If the value of PV exceeds the value range, it is implicitly converted into an incorrect value and no func-
tion error occurs.

- When the value of CD is FALSE and the power supply is interrupted or the operating mode is changed
to program control, the value of CV is decremented once if the value of CD changes to TRUE upon instruc-
tion re-execution.

- If this instruction is used in a ladder diagram, the value of Q changes to FALSE if an error occurs in the
previous instruction on the rung.

3.3.3 CTU_**

This instruction increments the count value when the counter input signal is received. The preset value
and count value must be one of the following data types: DINT, LINT, UDINT, or ULINT.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
CTU_DINT_O(
CU =,
CTU_DINT_O Reset :=,
CTU_DINT PV:=,
—1EN ENO |— 0
" Up-counter — Q- =
CTu_ P FB Reset ol | oy
group vy ;

DINT can be replaced by LINT,
UDINT, or ULINT.
DINT can be replaced by DINT_0(CD,Load,PV,Q,CV);

LINT, UDINT, or ULINT. DINT can be replaced by LINT,
UDINT, or ULINT.




Counter Instructions

B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
CD Counter input BOOL [FALSE, TRUE] FALSE Counter input
Reset Reset signal BOOL [FALSE, TRUE] FALSE TRUE: Reset CVto 0
PV Preset value - Depends on data 0 Preset value of the
types counter

Output variables

Output Vari- Initial Val- .
Name Data Type Value Range Description
able yp ! g ue 'PH
TRUE: Counter output
ON
Q Counter output BOOL [FALSE, TRUE] FALSE
FALSE: Counter output
OFF
D d dat C tvalue of th
oV Count value i epends on data ] urrent value of the
types counter
Bool- . . Real Time, Duration,
Bit String Integer )
— Number | Date, and Text String
m | m | = g =l S|lc|S|S|lu|l=|og|lc|rna|m|2|o|x 4
o <|od|8|ld|l¢2 =g\l |lz|z|=s|z|o|la|l=z=|5|oc|9|=
SR8 |8|8|3|5|3|3|5|7 5|57 |F|F |75 75
Load \ - - - - - - - - - - - - - - - - S I
S N N N e s
o v o[- -
cv Value with the same data type as PV
B Function

This instruction creates an up counter. The preset value and count value must be one of the following
data types: DINT, LINT, UDINT, or ULINT.

The instruction name is determined by the data types of PV and CV. For example, when their data types
are DINT, the instruction name is CTU_DINT.

When the reset signal Reset changes to TRUE, the count value CV changes to 0 and the counter output Q
changes to FALSE.

When the counter input signal CU changes to TRUE, CV is incremented. When the value of CV is greater
than the preset value PV, the value of Q changes to TRUE.

When the value of CV is greater than the value of PV, the value of CV does not change even if the input
value of CU is higher.

CU isignored while Reset is TRUE. CV is not incremented.

B Program example

The following figure shows a programming example and timing chart for a PV of DINT#5 when the instruc-
tion is CTU_DINT.
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[Reset] = xReset

LD ST
VAR
CIU_DINT 0: CTIU _DINI:
®xCO + BOOL;
Defined xReset : BOOL;
variable diEFV : DINT := 5;
dicv : DINT;
xR : BOOL;
END VAR
CTU_DINT_O CTU_DINT_0(
CTU_DINT €U i= x0T,
EN ENO Reszet := xReset,
Program <Cl — cu Q -xq E«_;: :va',.
xReset — Reset CV —dicv il x-,,.,,.m_
dipv — PV OV => dic¥v
! b
vy o

[PV] = DINT #5

[cv]=dicv

[Ql=xQ

When Reset changes to
TRUE, CVis reset to 0 and
Q changes to FALSE.

When CV reaches PV, Q
changes to TRUE.

B Precautions

When Reset changes to
FALSE, CV is incremented.

- Change Reset to TRUE and then back to FALSE to restart a counter that has completed counting down.

- When PV is set to a negative value and the value of Reset changes to TRUE, the value of CV changes to 0.
The value of CV is greater than the value of PV, so the value of Q changes to TRUE immediately. After that,
the value of CV is not incremented even if the value of CU changes.

- If the value of PV exceeds the value range, it is implicitly converted into an incorrect value and no func-
tion error occurs.

- Set the same data type for PV and CV.

- The following operation is performed if the value of PV changes while the value of Reset is FALSE.

Value of PV

Meaning

Greater than the
current value of CV

The count operation is continued.

Less than or equal to
the current value of CV

The count operation is ended. The value of Q changes to TRUE. The
current value of CV is retained.

When the value of CU is FALSE and the power supply is interrupted or the operating mode is changed to program con-
trol, the value of CV is incremented once if the value of CU changes to TRUE upon instruction re-execution.

If this instruction is used in a ladder diagram, the value of Q changes to FALSE if an error occurs in the
previous instruction on the rung.
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3.3.4 CTUD_**

This instruction creates an up-down counter that operates according to an up-counter input and a
down-counter input. The preset value and count value must be one of the following data types: DINT,

LINT, UDINT, or U

LINT.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
CTUD_DINT_0(CU :=,
CTUD_DINT_ O CD =,
CTUD_DINT Reset :=,
—EN ENO |— _
_leu Qu Load :=,
Up-down — D QD — PV:=,
CTUD_** P . FB —JReset vl
counter group —ioad QU =>,
—& QD=>,
CV=>);
DINT can be replaced by DINT can be replaced by LINT,
LINT, UDINT, or ULINT. UDINT, or ULINT.
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
cu Up-counterinput | BOOL [FALSE, TRUE] FALSE Up-counter input
Down-counter
) ian:t ! BOOL [FALSE, TRUE] FALSE Down-counter input
Reset Reset signal BOOL [FALSE, TRUE] FALSE TRUE: Reset CVto 0
Load Load signal BOOL [FALSE, TRUE] FALSE TRUE: Set CV to PV
D Preset fth
PV Preset value i epends on data 0 reset value of the
types counter
Output variables
Output Vari- Initial L
Name Data Type Value Range Description
able yp & Value P
TRUE: Up-counter output ON
Up-counter
QU output BOOL [FALSE, TRUE] FALSE FALSE: Up-counter output
OFF
TRUE: Down-counter output
Down- t ON
QD own-counter 1 pooL [FALSE, TRUE] FALSE
output FALSE: Down-counter output
OFF
Depends on data
cv Countvalue - P - Current value of the counter
types
Bool- ) ) Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
o°] w | = g SlclclCS S |lu|lolo|lclz|S|lalo| o 4
o < | O =9 | cCclzlz|= |z |o|lBd =3 O | =®
o | © = m o e
S |A|&|g|8|3|53|2|2|53|7|3|5|7|8|”|A|5| 7|k
Reset - - - - - - - - - |- - - S I N N I
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Bool- ) ) Real Time, Duration,
Bit String Integer )

can Number | Date, and Text String
2 w2 |2 5|S|c|S|S|lul=|go|c|=|5|ld 9| 4
= o) 3|12/ z/2|/S|2|z|z|=z||l@|lz|5|c|9 =
° |R|8|8|8|5|5|2|5|53|53|3|3|2|E|5|3|8 7|2

v NERE K :

cv Value with the same data type as PV

B Function

This instruction creates an up-down counter that operates according to up-counter and down-counter
input signals.

It has the functions of both an up counter and a down counter.
The preset value and count value must be one of the following data types: DINT, LINT, UDINT, or ULINT.

The instruction name is determined by the data types of PV and CV. For example, when their data types
are LINT, the instruction name is CTUD_LINT.

Operation as an up counter

When the reset signal Reset changes to TRUE, the count value CV changes to 0 and the up-counter output
QU changes to FALSE. When the up-counter input signal CU changes to TRUE, CV is incremented. When
the value of CV is greater than the preset value PV, the value of QU changes to TRUE.

When the value of CV is greater than the value of PV, the value of CV does not change even if the input
value of CU is higher.

Operation as a down counter

When the load signal Load changes to TRUE, the count value CV is set to the preset value PV and the
down-counter output QD changes to FALSE.

When the down-counter input signal CD changes to TRUE, CV is decremented. When the value of CV is less
than 0, the value of QD changes to TRUE.

When the value of CV is less than 0, the value of CV does not change even if the input value of CD is higher.
Common operation for up and down counters

CU and CD are ignored while Load or Reset is TRUE. CV is not incremented or decremented.

When both CU and CD change to TRUE at the same time, CV does not change.

If Reset and Load are both TRUE, Reset has priority and the value of CV changes to 0.

If Reset changes to TRUE, the value of CV changes to 0, and so the value of QD changes to TRUE.

If Load changes to TRUE, the value of CV changes to PV, and so the value of QU changes to TRUE.
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Reset

Load

cv

QU

QD

Action

FALSE

FALSE

0

Less than

FALSE

TRUE

Only the up counter operation is
performed.

CVisincremented when CU changes to
TRUE. It is not decremented when CD
changes to TRUE.

Between 0
and PV

FALSE

FALSE

Both the up and down counter operations
are performed.

CVisincremented when CU changes to
TRUE and decremented when CD changes
to TRUE.

Greater
than PV

TRUE

FALSE

Only the down counter operation is
performed.

CVis decremented when CD changes
to TRUE. Itis not incremented when CU
changes to TRUE.

TRUE

FALSE

FALSE

TRUE

The up counter is reset.
The value of CVis setto 0.

FALSE

TRUE

PV

TRUE

FALSE

The down counter is reset.
The value of CV is set to PV.

TRUE

TRUE

FALSE

TRUE

The up counter is reset. Reset takes
priority over Load.

The value of CVis set to 0.

B Program example

The following figure shows a programming example and timing chart for a PV of DINT#3 when the instruc-
tion is CTUD_DINT.

LD ST
VAR
CTUD_DINT 0: CTUD DINT:
xCU : BOOL;
xCD : BOOL;
. xReset : BOOL;
Defmed xLoad : BOOL;
variable 4iFV  : DINT := 3;
diCv : DINT;
xQU : BOOL;
xQD : BOOL;
END VAR
xResult := ADD _TOD TIME(Inl := todInl,
In2 := tIn2,
Out => todOut
CTUD_DINT_O )
CTUD_DINT
EN ENO
xCU — €U QU —xqu
Program D —1 €D ap o
xReset — Reset CV —dicv
xLoad — Load
dipv — PV
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[CUJ=xCU

[CD]=xCD

[Reset] = xReset

[Load]=xLoad

[PV]=DINT #5 = ===~

[cv]=dicv

[QUI=xQU

[QD]=xQD

When CV reaches PV, QU
changes to TRUE.

When Reset changes to TRUE, CV
changesto 0,

When QU changes to FALSE, QD
changes to TRUE.

When Reset changes to FALSE, the
counter inputs are enabled.

Each time CU changes to TRUE, CV is
incremented.

This causes QD to change to FALSE.

Each time CD changes to
TRUE, CV is decremented.

When CV reaches 0, QD
changes to TRUE.

When Load changes to TRUE, CV
changes to PV.
This causes QU to change to TRUE

B Precautions

- If you change Reset to TRUE to reset the up counter, the value of QU changes to FALSE and the value of
QD changes to TRUE.

- If you change Load to TRUE to reset the down counter, the value of QD changes to FALSE and the value
of QU changes to TRUE.

- When PV is set to a negative value and the value of Load changes to TRUE, CV is set to the value of PV.
The value of CV is less than 0, so the value of QD changes to TRUE immediately. After that, the value of CV
is not decremented even if the value of CD changes. The value of Reset changes to TRUE, and the value
of CV changes to 0. The value of CV is greater than the value of PV, so the value of QU changes to TRUE
immediately. After that, the value of CV is not incremented even if the value of CU changes.

- If the value of PV exceeds the value range, it is implicitly converted into an incorrect value and no func-
tion error occurs.

- Set the same data type for PV and CV.

- When the value of CU or CD is FALSE and the power supply is interrupted or the operating mode is
changed to program control, the value of CV is incremented or decremented once if the value of CU or CD
changes to TRUE upon instruction re-execution.

3.3.5 CTD

This instruction constantly decrements the count value when the counter input signal is received. The
data type of the preset value and count value is WORD.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
cTD 0 CTD_0(
cTD CD:=,
— EN CEE ENO [— Load :=,
CTD Down-counter FB — CD 1 0 —
— LOAD v | PVi=,
— PV Q:>’
Cv=>);
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
CuU Counter input BOOL [FALSE, TRUE] FALSE Counter input
Load Load signal BOOL [FALSE, TRUE] FALSE TRUE: Set CV to PV
Preset value of th
PV Preset value WORD 0to 65535 0 resetvalue ofthe
counter
Output variables
Output Vari- Initial
N Data T Value R D ipti
able ame ata Type alue Range value escription
TRUE: Counter output ON
Q Counter output BOOL [FALSE, TRUE] FALSE
FALSE: Counter output OFF
cv Count value WORD 0 to 65535 0 Current value of the counter
Bool- . . Real Time, Duration,
Bit String Integer )
ean Number | Date, and Text String
or] w | = g Slclclclclunlo|lo|lclma|lSlalo]| 4 4
2 S| 3|83l /=|8 S |z|2|z |z o0& =z|F|c|l9|=
° |A|8|8|8|5/5/2|25|53|53|3|3|2|E|5|R|8 7|2
cu S e e R T I e I I I I R I I IO I I R I
Load - - - - - - - - - - - - - - -] - - -
PV N .
Q - - - - - - - - - - - - - - - - - - -
cv Value with the same data type as PV
B Function

This instruction creates a down counter. The data type of the preset value and count value is WORD.

When the load signal Load changes to TRUE, the count value CV is set to the preset value PV and the
counter output Q changes to FALSE.

When counter input signal CD changes to TRUE, CV is constantly decremented. When the value of CV is
less than 0, the value of Q changes to TRUE.

When the value of CVis less than 0, CV is not decremented even if CD changes to TRUE.

CDis ignored while Load is TRUE. CV is constantly decremented.

B Program example

The following figure shows a programming example and timing chart for a PV of WORD#5.
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LD ST
WAR
CID 0 : CTID;
xCD : BOOL;
Defined xLOAD : BOOL;
variable WEV ¢ WOED :=
x0 : BOOL;
wCWV : WORD ;
END VAR
CID 0
cTD.0 01 .
= CD := xCD,
u‘f_-_[_Eu LoD = xLOZAD,
EN ENO ar ar
Program e BV = wEV,
xp— €0 ¥ Q—xa 0 => x0,
xLOAD — LOAD OV —wev P
whv — PV .
b
[CD]=xCD | | | | |
| | | | |
| | | | |
| | | | |
[LOAD] = xLOAD 1 T T T T T
| | | | | |
| | | | | |
| | | | | |
[PV]= WORD#5 - — — —» ! ! : : :
| | |
e
| |
[CV]= wCV Em— |
| | |
| | |
| | |
|
[Q1= xQ !
When Load changes to TRUE,
CVis set to the value of PV When CV reaches 0, Q
and Q changes to TRUE. changes to TRUE.
When Load changes to
FALSE, CV is decremented.
3.3.6 CTU

This instruction constantly increments the count value when the counter input signal is received. The
data type of the preset value and count value is WORD.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
cTU O CTU_0(
CTU CU =,
- ! s —|EN SS9 ENO|— | Reset:=,
-counter
P — ¥ Q= |py:=,
— RESET cv —
_lpv Q =>,
CV=>);
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
CuU Counter input BOOL [FALSE, TRUE] FALSE Counter input
Reset Reset signal BOOL [FALSE, TRUE] FALSE TRUE: Reset CVto 0
PV Preset value WORD 0to 65535 0 Preset value of the
counter
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Output variables
Output Vari- Initial .
Name Data Type Value Range Description
able yp & Value P
TRUE: Counter output ON
Q Counter output BOOL [FALSE, TRUE] FALSE
FALSE: Counter output OFF
cv Count value WORD 0to 65535 0 Current value of the counter
Bool- ) ) Real Time, Duration,
Bit String Integer .
ean Number| Date, and Text String
@ g2 |2|5|S|c|S|S|lwl=|o|c|a|m|ld 9| 4
Q | 3|9 » |8 |C | =|z|2|=z|o|l@| == o | =
o | © = = m ] )
S|P 8|2|&8|3|5|3|5|5|7 5|5 |F|F|m|A 5|7z
cu - - - - - - - - - - - - - - - - - - |-
Load - - - - - - - - - - - - - - - - - - |-
v - e I Y e ]

B Function

This instruction creates an up counter. The data type of the preset value and count value is WORD.

When the reset signal Reset changes to TRUE, the count value CV changes to 0 and the counter output Q

changes to FA

LSE.

When counter input signal CU changes to TRUE, CV is constantly incremented. When the value of CV is
greater than the preset value PV, the value of Q changes to TRUE.

When the value of CV is greater than the value of PV, the value of CV does not change even if the input

value of CU is

higher.

CU isignored while Reset is TRUE. CV is not incremented.

B Program

example

The following figure shows a programming example and timing chart for a PV of WORD#5.

LD ST
VAR
cro_ o  CIU;
xCO : BOOL:
Defined ¥RESET : BOOL:
variable WEV : WORD := S
xQ + BOOL:
wCv : WORD
END VAR
CTu 0 CTU_O(
CTU Co = xCU,
EN L END RESET := xBESET,
Program «CU —1 €U i o xa Z:.}-H:%«,
*RESET — RESET CV —wev N
why — PV T
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[CU]=xCU

[RESET] = xRESET

-

[PV]=WORD#5 —~~F=—==~—

[CV]=wCV

[Q]=xQ

When Reset changes to
TRUE, CVisresetto 0
and Q changes to FALSE.

When CV reaches PV, Q
changes to TRUE.

When Reset changes to

3.3.7 CTUD

FALSE, CV is incremented.

This instruction creates an up-down counter that operates according to an up-counter input and a
down-counter input. The data type of the preset value and count value is WORD.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
CTUD_DINT_0(
CU:=,
cTuD 0 CD:=,
CTUD
Uod —lEN S5 ENO | Reset =,
p-down dcv W aul|
CTUD FB L d =,
counter e ab — od
— | RESET oV PV :=
—1 LOAD T
— QU=>,
QD =>,
Ccv=>);
Bl Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
CuU Up-counterinput | BOOL [FALSE, TRUE] FALSE Up-counter input
Down-counter
cD mp"l‘jt ! BOOL [FALSE, TRUE] FALSE Down-counter input
Reset Reset signal BOOL [FALSE, TRUE] FALSE TRUE: Reset CVto 0
Load Load signal BOOL [FALSE, TRUE] FALSE TRUE: Set CV to PV
Preset value of th
PV Preset value WORD 0to 65535 0 resetvatue ottne
counter

Output variables
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Output Vari- Initial L
Name Data Type Value Range Description
able yp . & Value 'PH
TRUE: Up-counter output ON
Up-counter
QU output BOOL [FALSE, TRUE] FALSE FALSE: Up-counter output
OFF
TRUE: Down-counter output
Down-counter ON
QD wh-cou BOOL [FALSE, TRUE] FALSE
output FALSE: Down-counter output
OFF
cv Count value WORD 0 to 65535 0 Current value of the counter
Bool- ) ) Real Time, Duration,
Bit String Integer )
ean Number | Date, and Text String
@ w | = g SlclclcS S |ulololc|lxlGTlalol|la 4
o o sl == C S =] = = | o8B =|®|o|9| =
o |A|2|8|8|5|3|2|5|3|5|3|3|2|E|5|R|S|7|%
cu V S - - - -
D J S N B e I e O = I I I R I I O I I R I
Reset | S - - - - -
Load \ - - - - - - -
PV - T e e L I I I (e I I I I I I I I
TN - |- : : :
u (v - e e ]

B Function

This instruction creates an up-down counter that operates according to up-counter and down-counter
input signals.

It has the functions of both an up counter and a down counter.
The data type of the preset value and count value is WORD.
Operation as an up counter

When the reset signal Reset changes to TRUE, the count value CV changes to 0 and the up-counter output
QU changes to FALSE. When the up-counter input signal CU changes to TRUE, CV is incremented. When
the value of CV is greater than the preset value PV, the value of QU changes to TRUE.

When the value of CV is greater than the value of PV, the value of CV does not change even if the input
value of CU is higher.

Operation as a down counter

When the load signal Load changes to TRUE, the count value CV is set to the preset value PV and the
down-counter output QD changes to FALSE.

When the down-counter input signal CD changes to TRUE, CV is decremented. When the value of CV is
less than 0, the value of QD changes to TRUE.

When the value of CVis less than 0, the value of CV does not change even if the input value of CD is higher.
Common operation for up and down counters
CU and CD are ignored while Load or Reset is TRUE. CV is not incremented or decremented.

When both CU and CD change to TRUE at the same time, CV does not change.
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If Reset and Load are both TRUE, Reset has priority and the value of CV changes to 0.

If Reset changes to TRUE, the value of CV changes to 0, and so the value of QD changes to TRUE.

If Load changes to TRUE, the value of CV changes to PV, and so the value of QU changes to TRUE.

Reset

Load

cv

QU

QD

Action

FALSE

FALSE

Less than

0 | FALSE

TRUE

Only the up counter operation is
performed.
CVisincremented when CU changes to

TRUE. It is not decremented when CD
changes to TRUE.

Between 0

and PV

FALSE

FALSE

Both the up and down counter
operations are performed.
CVisincremented when CU changes
to TRUE and decremented when CD
changes to TRUE.

Greater than

PV

TRUE

FALSE

Only the down counter operation is
performed.
CVis decremented when CD changes

to TRUE. It is not incremented when CU
changes to TRUE.

TRUE

FALSE

FALSE

TRUE

The up counter is reset.
The value of CVis set to 0.

FALSE

TRUE

PV

TRUE

FALSE

The down counter is reset.
The value of CV is set to PV.

TRUE

TRUE

FALSE

TRUE

The up counter is reset. Reset
takes priority over Load.
The value of CVis set to 0.

B Program example

The following figure shows a programming example and timing chart for a PV of DINT#3.

LD ST
VAR
CTUD_0: CTUD;
xC0 : BOOL:
xCD : BOOL:
) xBESET : BOOL:
Defined xLOAD : BOOL;
variable WV : WORD := 3
xQU : BOOL;
xQD : BOOL;
wCv : WORD ;
END VER
CIUD _0¢
cTuD_0 Cl := =Cl,
CTUD CD := xCD,
EN [ ENO RESET := xBESET,
wCc — CU I au — wqu LOAD := xLOAD,
Program . .
xCD — CD Qb — xoD BV := wWEV,
¥RESET — RESET CV — wiv QU =» =QU,
xLOAD — LOAD oD => xQD,
whv — PV CV =» wCV
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[CU]=xCU

[CD]=xCD

[RESET]=xRESET

[LOAD]=xLOAD

[PV]=WORD #5

[CV]=wCV

[QU]=xQU

[QD]=xQD

!

When CV reaches PV, QU
changes to TRUE.

When Reset changes to TRUE, CV
changes to 0, QU changes to
FALSE, and QD changes to TRUE.

When Reset changes to FALSE, the
counter inputs are enabled.

Each time CU changes to TRUE, CV is
incremented.

This causes QD to change to FALSE.

Each time CD changes to TRUE, CV is

decremented.
When CV reaches 0, QD
changes to TRUE.
When Load changes to TRUE, CV
changes to PV.
This causes QU to change to TRUE
and QD to change to FALSE.
3.4 Timer Instructions
3.4.1 Instruction List
Instruction Category | Name FB/FC Function
AccumulationTimer FB Accumulation timer
Timer FC Hundred-ms timer
TP FB Timer pulse
Timer instructions
TON FB On-delay timer
TOF FB Off-delay timer
RTC FB Real-time clock

3.4.2 AccumulationTimer

This instruction works as an accumulation timer.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
AccumulationTimer | Accumulation | FB # todlnl  TIMEOF DAY  TOD#12:34:56.789 AccumulationTimer_0(In:=,
@ todIn2 TIME_OF_DAY TOD#11:11:11.111
timer @ tout TIME T#1h23m455678ms PT:Z,
# xResult BOOL Reset:=,
Q:>’
ET=>);
B Variables
Input variables
Input Vari- Initial L
Name Data Type Value Range Description
able yp & Value P
) ) TRUE: The timer operates
In Timer input BOOL [FALSE, TRUE] FALSE .
FALSE: The timer stops
PT Preset time TIME (] 0 Maximum value for timing
TRUE: The timer is reset
Reset Reset BOOL [FALSE, TRUE] | FALSE o
FALSE: The timer is not reset
Output variables
Output Vari- Name Data Type Value Range Initial Val- Description
able ue
) TRUE: ET reaches PT
Q Timer output BOOL [FALSE, TRUE] | -
FALSE: ET does not reach PT
ET Total time TIME *) - Total time
Bool- . ) Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
W | g | = g S c|lc|S|S|lo|l=|o|c|m|S|2lo|x 4
S |3|8/5|8|2|2/2|2|5|3|2|3|E|E|5|3|8|%|2
— O | g|go| — — | = (g )
PT - e I e e L e e VI I O
Reset N - - - - - - - - - - - - - - - - - - -
Q ol
B Function

This instruction totals the time that the timer input is TRUE. The time unit is ms and the time is accurate
to 100 nanoseconds.

If Reset is FALSE, the timer starts when In changes to TRUE. Total time ET is incremented as time elapses.

The timer stops when In changes to FALSE. ET is held.
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When In changes to TRUE again, the timer starts again. ET is incremented from the value that was previ-
ously held.

When ET reaches set time PT, timer output Q changes to TRUE. ET is not incremented after that.
The timer is reset when Reset changes to TRUE. The value of ET changes to 0 and Q changes to FALSE.
B Timingdiagram

The following figure shows a programming example and timing chart for a PT of T#5s. Variable bComplete
changes to TRUE when variable bStart is TRUE for a total of 5s.

LD ST

AccumulationTimer_0 RecumulationTimer_0(

= = IN:=bStart,
bStart AccumulationTimer R
PT:=T#55,
I] I] IN Q EESET :=kReset,

t#55 — PT ET —tTime

bReset RESET Q=-bComplete,
eset — |

ET=>tTime,

[IN]=bStart

L

I
|
I
[Reset]=hReset :
I
I
I

[PT]=T#5s

[ET]=tTime

[0]=bComplete

B Precautions

- ET and Q are updated when this instruction is executed. Therefore, the condition for Q to change to
TRUE is not that the accumulated time of the timer is equal to PT. Instead, the condition is met when the
accumulated time of the timer reaches PT and the instruction is executed for the first time. Therefore,
there is a delay of up to one task period.

- PT and ET are set in ms, with the accuracy of 100 nanoseconds.

- When both In and Reset change to TRUE, Reset takes priority. That is, the value of ET changes to 0 and
Q changes to FALSE.

- If the value of In is TRUE at the beginning of running, timing starts from the time.
- When PT is set to T#0ms and the value of In changes to TRUE, Q changes to TRUE.

- Before the value of ET reaches the value of PT, the value of PT can be changed, but the cumulative time
value of ET is still calculated based on the source value of PT.

3.4.3 Timer

This instruction works as an accumulation timer.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
Timer Hundred—ms FC Timer Timer(In :=,
timer _1En ENOL PT :=,
—IN = Q=>,
—PT Q| ET=>);
ET -
B Variables

Input variables

Input Vari- Initial .
Name Data Type Value Range Description
able yp . g Value 'PH
. . TRUE: The timer operates
In Timer input BOOL [FALSE, TRUE] - )
FALSE: The timer stops
PT Preset time UINT Depends on i MaX|mum value for timing, in
data types increments of 100 ms

Output variables

Output Vari- Name Data Type Value Range Initial Val- Description
able ue
) TRUE: ET reaches PT
Q Timer output BOOL [FALSE, TRUE] |-
FALSE: ET does not reach PT
Depends on
ET Remaining time | UINT P - Remaining time
data types
Bool- . ) Real Time, Duration,
Bit String Integer )
ean Number | Date, and Text String
o m | = % s c|lc|S|S|lo|l=|o|c|m|S|l2lo|a 4
S |3/2|3|8|2/=2|25|z/2|z |z |2|lmz|5|2| 3|2
© m| 8 3|3 T T =T e = P Z| m|m| o Z
PT - S e e I A [ I I I I R I I IO I I T I
PV - S N e e I I I e (R I I I I S I IS I
u v -
u v -
B Function

This instruction outputs TRUE when the set time elapses after the timer starts. The time is set in incre-
ments of 100 ms.

The timer is reset when timer input value of In changes to FALSE. Remaining time ET is set to set time PT,
and timer output Q changes to FALSE.

The timer starts when In changes to TRUE. The value of ET is constantly decremented as time elapses.
When ET reaches 0, timer output Q changes to TRUE. ET is not decremented after that.

The timer is reset if In changes to FALSE after the timer starts but before ET reaches 0.
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B Timingdiagram

The following figure shows a programming example and timing chart for a PT of UINT#100. The value of
variable xQTimer changes to TRUE 100 x 100 ms (10s) after variable xStart changes to TRUE.

LD ST
Timer Timer (IN := xStart,
EM ENO FT := uiPt,
weare — IN L R => xQTimer,
uiPt — PT 2 — xQTimer ET =» uiEc,
ET [— uiEt I
[PT]= UINT#100(10 s)
TRUE
[ IN]= xStart FALSE | !_I
l l l l
) TRUE | | ,
[ Q= xATimer [P | i
FALSE ! L L —
| | |
| | |
| | |
| | |
| |

UINT #100
[ET]= uiEt |
UINT #0

B Precautions

\L_

- If multiple timers are called within the same Program Organization Unit (POU), program errors may

occur.

- The timing error for which Q is TRUE for PT is one more task period. The timer judges whether the ET
timing of each task period has reached PT. If so, there is a delay of one task period.

- The timer starts as soon as operation starts if the value of In has been TRUE.

- If the value of PT changes, the new value needs to be used from the next time when the timer is reset.

The new value is not used during timing.

3.4.4 TP

This instruction outputs the current elapsed time and timing status signal based on the input elapsed

time.

B Instruction description
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Instruction Name LD Expression ST Expression
TP
— EM ENO — .
TP Timer pulse 1IN al TP{IN:= , PT:= , Q=> , ET=> ):
- PT ET -
B \Variables
Input variables
Input Variable Name Data Type Value Range Initial Description
Value
IN Input signal BOOL [TRUE, FALSE] FALSE When the value changes
to TRUE, timing starts.
PT Cumulative TIME 0 to 4294967295 0 Preset time
time storage
start unit
Output variables
Output Vari- Name Data Type Value Range Initial Value Description
able
Q Timing completed BOOL [TRUE, FALSE] FALSE When the value changes to
FALSE, timing is completed.
ET Elapsed time TIME 0to 4294967295 0 Preset time
) ) Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
8 |2|5|2|5|E|5|E|E|2|3|8|5|8 5 |2/8|8|% %
P omI8|8 =573 /57 (7| T E I =
o |9 ®
B Program example

When In is TRUE, the Q output has a high-level signal for the time of PT. ET displays the current time.
When ET is equal to PT, Q changes to FALSE.

ST
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PLC_PRG X

Device.Application.PLC_PRG

Expression Type Value FPrepared Address
Value
* @ TPD TP
@ b_Enable BOOL
@ time_0 TIME T#5s
$ b_Out BOOL
@ tET TIME T#£35295ms
= 1| TE_0(INEEDE:= b_Encbl-REDEY,
2 FI| Tiss = time O Ti#5s e
3 EEE->b_ouc A
4 Tl L — - + ®TI T#%= P05 = o=
LD
W] POU X
Device.Application.POU
Expression Type Value ngﬁsrﬂ Address Comment
+ @ TPO TP
@ b_Enable BOOL
@ time_0 TIME T#5s
& b_out BOOL
@ tET TIME T#4s316ms
. —
1 Net comment
TP O
TP
Qb out JREIE
time 0 ET —¢ET T#45316ms
3.4.5 TON
This instruction generates an output signal indicating the completion of timing after a certain delay from
power-on.
B Instruction format
Instruction Name LD Expression ST Expression
TON
— EN EMO |— . .
TON On-delay timer | _| |a, @ a L IOW (IM:= , FI:= , Q=> , ETI=> };
— PT ET |-
B Variables

Input variables
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Input Variable Name Data Type Value Range Initial Description
Value
IN Input signal BOOL [TRUE, FALSE] FALSE When the value changes to
TRUE, timing starts.
PT Cumulative TIME 0 to 4294967295 0 Preset time
time storage
start unit
Output variables
Output Vari- Name Data Type Value Range Initial Value Description
able
Q Timing completed BOOL [TRUE, FALSE] FALSE When the value changes to
TRUE, timing is completed.
ET Elapsed time TIME 0t0 4294967295 | 0 Preset time
. . Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
W W |z |lclc|lclc|lv|zs|lg|c|lxm|lc|d|lg|ld|o|wv
O i~ S| 2|/5|2|S|S|E|2|5|2 |5 L B = T B B ==
S} m|  ®| O |9 | =z |5 | =z |z|4 S |47 | > | m|m|” E
O Py e — = = =
O O o)
PT | - - - - - - - |- - - - - - - - SV [ P

B Program example

The input signal PT specifies the elapsed time. Timing starts when the input signal In changes to TRUE.
After the timing is completed, Q is set to TRUE.

ST
PLC_PRG X
Device.Application.PLC_PRG
Expression Type Value 5;35:’0':' Address Comment
+ @ TON_D TON
$ tPT TIME T#5s
# b_out BOOL
P LET TIME T#5s
F -
= 1 ToN_0(INEGIEY: =k En=bl=|REUEY . FI] TE5s [:=t_F1] TE5s ] .
2 o TRUE siielbie TRUE [RENONY| T#5s >t ET]| T#5s | is
LD




Timer Instructions

] POU X
Expression Type Value ELTE:FE':I Address Comment
+ @ TON_D TON

% b_Enable BOOL |:|

@ t_PT TIME T#5s

# b_out BOOL

@ LET TIME T#5s
................... . —

Met comment

b Enable

b_Out
t ET T#55

t PT

3.4.6 TOF

This instruction generates an output signal indicating the completion of timing after a certain delay from
power-off.

B Instruction format

Instruction Name LD Expression ST Expression
TOF
. — EN ENO |-
TOF Off-delay timer IN a TOF (IN:= , PT:= , Q=» , EI=> );
— BT ET —
B Variables

Input variables

Input Variable Name Data Type Value Range Initial Description
Value
IN Input signal | BOOL [TRUE, FALSE] FALSE When the value changes to
FALSE, timing starts.
PT Cumulative | TIME 0to0 4294967295 0 Preset time
time storage
start unit

Output variables

Output Name Data Type Value Range Initial Value Description
Variable
Q Timing BOOL [TRUE, FALSE] FALSE When the value changes to
completed TRUE, timing is completed.
ET Elapsed time TIME 0 to 4294967295 0 Preset time
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) . Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String

w W |z | c| c|c|c v | z|o|c|lxm| £ | d|lo|d|g|wv
o 3 S|2|5|g|S|S|E|2|5|2 |5 TR |=/5 9|7 |=
Q m| | S |2 =z |35 | =zZ|z|4 S|4\ F | = |m|m|“ =
L O X o — = — = =

o o @)

PT |- R e O e I e I N N I R N N

B Program example

The input signal PT specifies the elapsed time. Timing starts when the input signal In changes to FALSE.
After the timing is completed, Q is set to FALSE.

ST
PLC_PRG X
Device.Application.PLC_PRG
Expression Type Value 5;?5:r9d Address Comment
+ @ TOF_D TOF
@ b_Enable BOOL
@ t_PT TIME T#55
# b_out BOOL
@ t_ET TIME T#5s
= il Tor_o(IvENER: =k Enzbl-FIER , P TE5s l:=t_FT] = | .
2 Y- cuc e . ET| T#3s E>t_ET] T#5s | v:
LD
bF POU x
Device Application.POU
Expression Type Value Eg‘lzfgmd Address Comment
* @ TOF_D TOF
@ b_Enable BOOL FALSE
@ tPT TIME T#5s
d b_Out BOOL FALSE
@ LET TIME T#55
.................... e E
L Met comment
TOF 0
TOF
Q = b_Out
ET —¢ET T#5s
3.4.7 RTC

This instruction provides the clock function to start timing from the set time.
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B Instruction format

Instruction Name LD Expression ST Expression
RTC Real-time clock RTC BRTC{EM:= , POT:= , Q=> , CDT=> );
— EMN Q—
— PDT CDT —
B Variables

Input variables

Input Vari- Name Data Type Value Range Initial Value Descrip-
able tion
L 0(1970-01-01, 00:00:00) to o
T tart 1970-01-01 T
PDT tilr:w;ng ST DATE_AND_TIME | 4294967295 (2106-02-07, 000000 St';nrt':g
06:28:15) e P
Output variables
Output Name Data Type Value Range Initial Value Description
Variable
. When the value
Timing
Q BOOL [TRUE, FALSE] FALSE changes to FALSE,
completed Lo .
timing is valid.
0(1970-01-01, 00:00:00)
. 1970-01-01, -
CDT Elapsed time | DATE_AND_TIME to 4294967295 (2106-02- 00:00:00 Timing startup
07,06:28:15) o
. . Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
[ve) los) w) = C c c C (%2} = |w) — 2 — — w) =/ (W) (9]
2 5 5| 2 g|2/z2|2|C|= 5z 2|2/ &8 =153/ 2 |73
r | m&8| &8 (3|57 5|5|" S I Ll - I =
o | © ()
PDT | - - - - T . - - - - |- |- N |-
CDT | - - - - . - - - - |- |- N |-

B Program example

When the input value of EN is TRUE, timing starts from the set time PDT. The output value of Q is TRUE
and the CDT outputs the current elapsed time.

ST

PLC_PRG X

Device Application.PLC_PRG

Expression Type Value Prepared Address Comment
£ @ RTCD . Value
& b_Enable BOOL
@ t_PDT DATE_AND_TIME DT#2021-1-1-0:0:0
% b_Out BOOL
§ t_CoT DATE_AND_TIME DT#2021-1-1-0:0:24
=
= L RIC_0(EVEGUEN:= b _Enabl=|fENEN, FDT] DT22021-1-1-0:0:0 |:=t_PLT] DT#2021-1-1-0:0:0 | .
2 [ TRUE SSSSeNts TRUE s DT#2021-1-1-0:0:24 E> t_CDI] DT#2021-1-1-0:0:24 s
LD
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¥ pou x
Expression Type Value Prepared Address Comment
5 ¢ RIC.O e Value
@ b_Enable BOOL
@ t_PDT DATE_AND_TIME DT#2021-1-1-0:0:0
@ b_out BOOL
@ t CDT DATE_AND_TIME DT#2021-1-1-0:0:9
=
1 Het comment
RTC O
RTC b_Out
EN Q ]
DT#2021-1-1-0:0:0 F— PDT CDT — COT | DT#2021-1-1-0:0:9

3.5 Bit and Word Logic Instructions

3.5.1 Instruction List



Bit and Word Logic Instructions

Instruction Category Name FB/FC Function
AND FC Logical AND
OR FC Logical OR
NOT FC Bit reversal
XOR FC Logical exclusive OR
PLS FB Rising edge output
PLF FB Falling edge output
ALT FB Alternate output
BOUT FC Bit data output
BSET FC Bit data set
BRST FC Bit data reset
AryAnd FC Array logical AND
AryOr FC Array logical OR
AryXor FC Array logical exclusive OR
AryXorN FC Array logical exclusive NOR
SR FB Set-priority keep

Bit and word logic RS FB Reset-priority keep
instructions R_TRIG FB Up trigger

F_TRIG FB Down trigger
EXTRACT FC Bit extraction
PUTBIT FC Bit assignment
PACK FC Bit packing
UNPACK FC Bit unpacking
BIT_AS_BYTE FC 8-bit packing into byte
BYTE_AS_BIT FC Byte unpacking to bits
BIT_AS_WORD FC 16-bit packing into word
WORD_AS_BIT FC Word unpacking to bits
BIT_AS_DWORD FC 32-bit packing into doubleword
DWORD_AS_BIT FC Doubleword unpacking to bits
AryAnd FC Array logical AND
AryOr FC Array logical OR
AryXor FC Logical exclusive OR
AryXorN FC Array logical exclusive NOR

3.5.2 AND

This instruction outputs 1 for the right output bit when the left two input bits are not 0, and outputs 0

when they are 0.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
AND
— EM ENC |—
AND Logical AND FC & AND
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
Inl Input 1 - Depends on data types | - Input 1
In2 Input 2 - Depends on data types | - Input 2
Output variables
Initial Val-
Output Variable Name Data Type Value Range e Description
Depends on
Out Output result - P - Output result
data types
) ) Real Time, Duration,
Boolean | Bit String Integer )
Number | Date, and Text String
W W o |z| c c |lclc|le|s|lg|lc|xm| = |dlo|d|o| v
Q 218|2/5|c|S|S|E2|5|2 2|8 =|2|8B|2/23
,C_) m ) o o = = = =z | 4 == & > mm|© =
O o | B — = | = — =
o | © )
Il |+ N Vo] .
2 | VNN -] ..
out | v N e e e e -

B Program example

ST:
Device Application.PLC_PRG
Expression Type Value \F;;?E:Ed

@ b_output BOOL

@ b_varl BOOL TRUE

& b_var2 BOOL TRUE

J- r -B_Output_ 3 = --E_Var-i- AN MD_ b_var2 RI :_:_ETLIRN

LD:




Bit and Word Logic Instructions

Device. Application.POU_1

Expression Type Value Sg?feared
@ b_varl BOOL
@ b_var2 BOOL TRUE
& b_output BOOL TRUE

Net comment

AND

m

3.5.3 OR

b_vart IECEN—
b_var2 IE—

& b_output

This instruction outputs 1 for the right output bit when the left two input bits contain one or no 0, and

outputs 0 when both are 0.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
OR
OR Logical OR FC — EN ;::-1 ENO |- OR
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value | Description
Inl Input 1 - Depends on data types | - Input 1
In2 Input 2 - Depends on data types | - Input 2
Output variables
. Initial L
Output Variable Name Data Type Value Range value Description
Depends on
Out Output result - P - Output result
data types
) . Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
ve) o) ) = c c c c (2] = o — A — — o — O %]
8 |38 2|/2|/g|S5|S5|E|2|5|2|:/8| =2 |2|8|8| % |3
e} m X o ©] = 4 |z |2 |- = | 9| = > mom| =
— o X o — 35 — =
(@) (W) ()
Inl |V - - S N N I I A - - - -
2 |+ N e e
out | v ol e e

B Program example
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ST:

Device Application.POU_1

Prepared
Value

Expression
$ b_varl
$ b_var
# b_out

Type
BOOL
BOOL
BOOL

Value

1| b_oucfElEk= b_var |EENE OR b_var AN

LD:

Device Application.POU

Expression
$ b_varl
$ b_var
$ b_out

Type
BOOL
BOOL
BOOL

Prepared
Value

1 Net comment

b_varl
bﬂvarZ FALSE

3.5.4 NOT

b out

This instruction outputs 1 for the right output bit when the left input bit is 0, and outputs 0 when the left

input bitis 1.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
NOT
NOT Bit reversal FC 4 EN ENO | NOT
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value | Description
In1 Input 1 - Depends on data types | - Input 1
In2 Input 2 - Depends on data types | - Input 2

Output variables
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Initial
Output Variable Name Data Type Value Range Vallllje Description
Depends on
Out Output result - P - Output result
data types
. . Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
8 |%|8|2|E|8|5|5|E(2|3|2|E|8|5|2|8/8|¢% |8
< m| ™ | ©|Q | =z |5 |Z|z|4 S|3 2| 8 & |HA|° )
~ o E) o — 5 4 — =
O o ©
In1 | VY .
2 | VNN Y
out | NN ...

B Program example

ST:
Device.Application.PLC_PRG
Expression Type Value \T’:S: e
$ b_out BOOL FALSE
# b_var BOOL TRUE
I A Y
1| b_out|ZNER:=NOT b_varEIE:
-
LD:
Expression Type Value \Pf;fE:rEd
@ b_var BOOL TRUE
# b_out BOOL FALSE
V-
Net comment
b_var b_out
3.5.5 XOR
This instruction outputs 1 when the left input bits are 1 and 0, and outputs 0 when they are both 1 or both
0.
B Instruction format
Instruction Name FB/FC LD Expression ST Expression
XOR
{1EN ENOL
XOR Logical exclusive OR | FC =1 XOR

B Variables

Input variables
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Input Variable Name Data Type Value Range Initial Value | Description
In1 Input 1 - Depends on data types | - Input 1
In2 Input 2 - Depends on data types | - Input 2
Output variables
. Initial .
Input Variable Name Data Type Value Range value Description
Depends on
Out Output result P - Output result
data types
) ) Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
[os) @ w) = c C c C (%] = o — ) — — o — W) (9]
S | 3 5 |82z |2|c|z|5|2|Z2|8|@|=/5/8| |3
= S I R - A = T i = = - R - L =
O © )
In1 |\ N s
In2 e -
out e e -

B Program example

ST:
Device Application.PLC PRG
. Prepared
E i
Xpression ype value Value
® b_varl BOOL
# b_var2 BOOL FALSE
@ b_out BOOL TRUE
r -
1| b_ouctEE:=b_varlfEIE XOR b_var2JNEE): ReTuaN]
LD:
Device. Application.POU
: Prepared
Expression Type Value Valte
# b_varl BOOL
$ b_var2 BOOL FALSE
% b_out BOOL TRUE
-
1 Net comment

B Precautions

b_var1
b_var2

b_out

- Note the following behavior of the XOR block in extended form (more than two inputs): CODESYS com-

pares the inputs in pairs and then the corresponding results (according to the standard, but not necessar-
ily according to expectations).

3.5.6 PLS

This instruction sets xOut to TRUE when the xExecute variable is TRUE, and then to FALSE after one scan
cycle.
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B Instruction format

Instruction Name FB/FC LD Expression ST Expression
PLS
PLS Rising edge output | FB 4 EN EMO L | PLS(xExecute:= xOut=>);
- xExecute xOut |-

B Variables

Input variables

Initial
Input Variable Name Data Type Value Range Vallllje Description
Measured boolean
xExecute Input signal BOOL [FALSE, TRUE] FALSE .
volume
Output variables
. Initial L
Output Variable Name Data Type Value Range value Description
Depends on
Out Output result - P - Output result
data types
. . Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
8 |28 |2|5|G|s|g|E|2/3|2|/2|8|®|=2/8|2 /9|3
©) m | =D o |9 |z |5z |z |4 S|4 2| % |m|m|©° =
— o g g = S|4 = %

xExecute | v - - - - -

o I~ |- - - 11U T

B Program example

ST:
Device Application.PLC_PRG
i Prepared
Expression Type Value Valia
@ b_var BOOL TRUE
# b_out BOOL TRUE
+ @ PLSO PLS
AT
1 PLSO(xExecut=RENE:= b_varfEIEl =Out=> );
- 2 pls0. xout[gEg THEN
[ : b_outJENEN: =R UL
4]© END_IHRETURN|
LD:
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Device Application.POU
Expression Type Value \PF;TE:rEd
¥ @ PLS O PLS

# y1 BOOL

Net comment
PLS O
PLS

— sExecute xOu YRR

Net comment

Output variable
PLS_0.xOut yl

10k @

RET

3.5.7 PLF

This instruction sets xOut to TRUE when the xExecute variable is FALSE, and then to FALSE after one scan
cycle.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
PLF
PLF Falling edge output | FB 4 EN EMO L | PLF(xExecute:= xOut=>);
4 xExecute xOut L

B Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description
Measured boolean
xExecute Input signal BOOL [FALSE, TRUE] FALSE
volume
Output variables
) Initial .
Output Variable Name Data Type Value Range value Description
Output ON when the xE t iablei
xOut Py BOOL [FALSE, TRUE] | FALSE when the xbxecute variable s
signal FALSE
) . Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
o = = %) = |o| = = m o) o|l 3|4
S |A|S|8|5|2£|53|2/2/53|7|3|53|7| &8 |&8|a|°| |2
o g g — 35| 4 — %

xExecute | - - - -

out |V
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B Program example

ST:
Device Application.PLC_PRG
. Prepared
Expression Type Value Value
# b_var BOOL TRUE
# b_out BOOL TRUE
¥ & PLFO PLS
& W
1 PLFO (xExecutcfjEliE:= b_varfEIEl xOut=> ):
= 2 IF plf0.xCut|gE THEN
3 b_out|RENEY: =TRUE;
4 ¢ END_IFRETURN]
LD:
: Prepared
Expression Type p
p Yp Value Value Address
+ @ PLFD PLF
@ Bxe BOOL
@ xOut BOOL
# xSet BOOL
1 Met comment
PLF 0
wExe xExecute xOut wOIut
2 Met comment
PLF 0.xOut x5et
I
—l Is]]

This instruction sets xOut to reverse the status when the xExecute variable is TRUE.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
ALT
4 EN ENO L
ALT Alternate output | FB ALT (xExecute:= xOut:= );
4 xExecute
3 xOut
B Variables

Input variables
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Input Variable Name Data Type Value Range Initial Value Description
Measured boolean
xExecute Input signal BOOL [FALSE, TRUE] FALSE Y
volume
Output variables
Output Vari- Initial .
Name Data Type Value Range Description
able yp & Value P
Output The status is alt ted when th
xOut utPu BOOL [FALSE, TRUE] | FALSE € status s aternated when the
signal xExecute variable is TRUE.
. . Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
HEHEEEBEEEEHBBEEHBHEEE
= m| @ | S| Q|Z2|5|z|Z2|- Z|S5|z2| B |&|A|° Y
" | = | 8|4 = = =
(@) O (D)
xExecute | - - - - - C I N N N R R - - - - -
out N e T EEESE

B Program example

ST:
Device.Application.PLC_PRG
. Prepared
Expression Type Value Value
+ @ ALTO AT
# b_var BOOL TRUE
$ b_out BOOL TRUE
& W
1 ALTO (xExecut=fiEL:=b varRGNEl , xCutEGEL:=b cuEEIEN :
LD:
Device Application.POU
: Prepared
Expression Type Value value
+ @& ALTO ALT
# b_out BOOL TRUE
& b_var BOOL TRUE
-
Net comment
b_var
b_out

3.5.9 BOUT

This instruction sets the status for a specified bit.

Instruction format




Bit and Word Logic Instructions

Instruction Name FB/FC LD Expression ST Expression
BOUT
1N ENOF BOUT(xEnable:=, wData:=, uiB
xEnable:=, wData:=, uiB-
BOUT Bit data output | FC 4 xEnable - it ).
3 wData v
4 uiBit
B Variables
Input variables
. Data . —
Input Variable Name T Value Range Initial Value Description
Enabling bit triggered b
XEnable Inputsignal | BOOL | [FALSE, TRUE] FALSE level' gbittriggered by
uiBit Input signal UINT Depends on data types | 0 Bit to operate
Output variables
Output Vari-
UFa)ltJ)le I Name Data Type Value Range | Initial Value Description
Depends on Data to operate
wData Input/Output signal WORD P 0 P
data types
. . Real Time, Duration,
Boolean Bit String Integer .
Number | Date, and Text String
8 |Z|5|E|E|E|S|5|E|5|5|2(2|8 5|2 |8|8|% |4
o m| ™| 0o | 9| =z|5|=z|=Z|43 S|3 2| % | &|A|° =
T ol = 3| S| = — =
o | © o)
xEnable |
wData | - S I e T e e e e I I e R e e I I I
uiBit | - T e e L e I I e R I I I S R

B Program example

ST: Set the initial value of wData to 10 (#1010 in binary mode). When uiBit is set to 2 and xEnable to TRUE,
bit 2 of wData is set, resulting in wData of 14 (2#1110 in binary mode).

Device Application.PLC_PRG

Expression Type Value \PI;Z\TE: e
# b_varl BOOL
& w_var2 WORD 14
@ u_var3 UINT 2
$ u_out UINT 2

-
1 ¢ BOUT(xEnable:=b varljGE) , wData:=w_var2[ 14 |, uiBit:= u var3[ 2 |):
uout[ 2 |r=u var3j[ 2 |
3 RETURN

[

LD: Set the initial value of wData to 10 (#1010 in binary mode). When uiBit is set to 2 and xEnable to TRUE,
bit 2 of wData is set, resulting in wData of 14 (2#1110 in binary mode).
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Device Application.POU

E . T Prepared
xpression ype Value Value
_var BOOL 1]
$ b | TRUE
w_var. WORD
L 2 14
@ u_var3 UINT 2
AW
1 Net comment
& Net comment
b_var1 BOUT
ﬂlﬂ xEnable jm
w_var2 | 14 wData
uvar3 [ 2 uiBit

B Precautions

- Theinitial value of wData is set in the variable table.



Bit and Word Logic Instructions

3.5.10 BSET

This instruction sets the specified bit of data to ON. Regardless of whether the BSET instruction is still
driven, the set bit remains ON. You can use the BRST instruction to set the bit to OFF.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
BSET
, leEN  ENO! N
BSET Bit data set FC p BSET(wData:=, uiBit:=);
31 wData :
4 uiBit
M Variables

Input variables

Data
Input Variable Name o Value Range Initial Value Description
uiBit Input signal UINT Depends on data types | 0 Bit to set to ON
Output variables
Output Variable Name Data Type Value Range | Initial Value Description
. Depends on Data to operate
wData Input/Output signal WORD P 0 P
data types
. . Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
MEHEEBEBEEBHEBBEEEBEEEIE
©} m Z o o =Z | 3| = = =i — — = > m m O =
- O o | B4 50 — =
(@) o ()
wData | - - v - S e e e e e I A A B S I I -
uiBit - - - - T e A e e e I I I I S I I -

B Program example

ST:
Device Application.PLC_PRG
Expression Type Value \Pi;TES e
# wi_var2 WORD 14
$ u_var3 UINT 2
A Y
1 ¢ BSET(wData:= w_var2[ 14 |, uiBit:=u var3_2 |):EEumN|

LD:
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Device.A tion.POU
Expression Type Value Eﬁfgred
& w_var2 WORD 14
# u_var3 UINT 2
-
Net comment
w_var2
u_var3
3.5.11 BRST
This instruction resets the status of a specified bit to OFF.
B Instruction format
Instruction Name FB/FC LD Expression ST Expression
ERST
. 4 EN ENO L .
BRST Bit data reset FC 4 BRST(wData:=, uiBit:=);
3 wData -
4 uiBit
B Variables
Input variables
. Data . i
Input Variable Name Type Value Range Initial Value Description
Input/Output
wData sigp:al/ utpu WORD Depends on data types | 0 Data to operate
uiBit Input signal UINT Depends on data types | 0 Bit to set to ON
Output variables
Output Vari- o —
zble Name Data Type Value Range | Initial Value Description
Depends on Data to operate
wData Input/Output signal WORD P 0 P
data types
) ) Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
w | @ g |clc|lclc|lc|lu|z|lg|lc|=®m | |dlog|d|9|wv
Ojgééngczfzzgﬁélﬁo—';
) m| x| O |9 |Z |5 |=z|=z|4 13| 2 B & 49 )
| =z | 3|4 = e = =
o | © @
wData | - - v - N e e e e e N R I S I A I -
uiBit | - S R e I I IRV A R (P I I I I N N N A

B Program example

ST:




Bit and Word Logic Instructions

Device Application.PLC_PRG

Expression Type Value C;TE:rEd
@ wi_var2 WORD 14
& u_var3 UINT -

1 BRST (wData:=w_var2 14 , uiBit:=u var3| 4 ) ;[RETURN

LD:
Device Application.POU
: Prepared
Expression Type value Value
& w_var2 WORD 14
@ u_var3 UINT 4
=
1 Net comment
w_var2
u_var3
3.5.12 SR

This instruction gives priority to the Set input if both the Set input and Reset input are TRUE.

B Instruction description

Instruction Name LD Expression ST Expression
SR
—| EN ENO |-
SR Set-priority keep | _| SET1 ol - SR({3ETl:= , BE3ET:= , Ql=> );
—| RESET
Bl Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
SET1 Set signal BOOL [TRUE, FALSE] FALSE -
Reset Reset signal BOOL [TRUE, FALSE] FALSE -

Output variables

Output Variable Name Data Type Value Range Initial Value Description
Q1 Output signal BOOL [TRUE, FALSE] FALSE Set priority output
. . Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
& |2|8|2|2|2|2|g/c|£|/53|2|2/8|=|2/8/18|%| 2
e} m | X o |9 =z |5 |=z|=z|4 e i R D & | A|© el
— o o | &2 H 35 — =
o o (0]
SET1 |+ S e e N I S e e I I I S S I I I
Reset | v - - - T e e I A I A I I S -
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. ) Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
oo} w U | Cc|lclclc|lc|lv|lz|lu|lCc|®m | | dlo|ld|o (%)
o = 5|12 5|G Z|lg|c|z|3|z2|Z|0 |8 |=z|F5 29|~ 2
(©) m|X®| S |[Q|=Z |5 |=z|=z|4 S|4 |~ » |m|m|° =
= O o [ Z| A 5| 4 = =
o | © D)
QL |V - - - - - S R R S N I

B Program example

When both the set input signal SET and the reset input signal Reset are active, the set input signal SET
takes priority as the output Q.

SET1 Reset Q
TRUE TRUE TRUE
FALSE TRUE FALSE
TRUE FALSE TRUE
FALSE FALSE Not changed
ST

PLC_PRG X
Expression Type Value ELTE:rEd Address Comment
+ @ SR_O SR

# b_Reset BOOL

# b_Out BOOL

1

-
5R_0(SETLEENEL: - b_sS-chnlEl, RESETRREN:- b Res-chniEl OlEENEN-- b cuchRiEl

MC SetPosition P
EMN EMO
= Axis Done |

Execute Busy

Error
ErrorlD

Position
Relative
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3.5.13 RS

This instruction gives priority to the Reset input if both the Set input and Reset input are TRUE.

B Instruction description

Instruction Name LD Expression ST Expression
RS
o — EM END - e
RS Reset-priority keep JeET g8 o1 L ES{5ET:= , BESETl:= , Ql=> )
—{ RESET1
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value | Description
SET1 Set signal BOOL [TRUE, FALSE] FALSE -
Reset Reset signal BOOL [TRUE, FALSE] FALSE -
Output variables
Output Variable Name Data Type Value Range Initial Value Description
Q1 Output BOOL [TRUE, FALSE] FALSE Set priority
signal output
) ) Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
BEHHEHBEEEHBBEEEEEBBEEEE
o m| 2| S |9 | =z |5 |z |=z|5 S|H &2 B | mA|° =
= O X | =] || = — =
o | © )
SETL | S e I I I I I I I I I I I G SR
Reset - - - - - - - S I I I I - S N N I -

B Program example

When both the set input signal SET and the reset input signal Reset are active, the reset input signal Reset
takes priority as the output Q.

SET RESET1 Q

TRUE TRUE TRUE

FALSE TRUE FALSE

TRUE FALSE TRUE

FALSE FALSE Not changed
ST
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PLC_PRG X

Device.Application.PLC_PRG

: Prepared
E T
xpression ype Value Value Mddress Comment
+ @ RS0 RS
& b_set BOOL
@ b_Reset BOOL FALSE

4 b_out BOOL

.
ll RS_0(SETRENE:= b_SecBEE, RESETIENER:= b ResecEEE, LEEE-> » outHRNEN [FE0am

LD
bF Pou x
Device Application.POU
; Prepared
Expression Type Value Value Address
+ & RS0 RS
# b_Set BOOL
@ b_Reset BOOL FALSE
# b_out BOOL
1 Net comment
RS 0
RS
b_Set SET DTﬁ Q1 = b out NG
b Reset RESET1

3.5.14 R_TRIG

This instruction outputs a TRUE signal for only one task period when an input signal transitions from
FALSE to TRUE (rising edge).

B Instruction description

This instruction outputs a TRUE signal for only one task period when an input signal transitions from
FALSE to TRUE (rising edge).

Instruction Name LD Expression ST Expression
R_TRIG
R_TRIG Up trigger — EN flg END |— B TRIG(CLE:= , Q=> };
— CLK Q-
B Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description
CLK Input signal | BOOL [TRUE, FALSE] FALSE Valid when
FALSE is
changed to
TRUE

Output variables
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Output Variable Name Data Type Value Range Initial Value Description
Q Output BOOL [TRUE, FALSE] FALSE TRUE
signal detected
. . Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
8 |3|5|2|5|8|5|8|E|8|3|2|5|8| 5 |5/8/8|%|
©) m| | O |9 |=z|5|=|z=z|4 S|439 & > m|m|© =
- O o | B4 35 4 — =
o | © o
Q - - - - - - - - - - - - - - - - - - -
ST
PLC_PRG %
Device Application.PLC_PRG
Expression Type Value
+ @ R_TRIG_D R_TRIG
@ A BOOL
@ B BOOL
11 R_IRIG_O0(CLYRGEEN:= XREMEN C=> );
= 2 IF R _TRIG 0.C[FNMES THEN
3 BRENEN: =TRUE;
4| END_TFRETURM
LD

¥ Pou x
Device Application.POU

4 MNet comment

R TRIG 0.Q

Expression Type Value S;ff:red Address
+ @ R_TRIG_D R_TRIG
@ A BOOL
@ B BOOL TRUE
1 Met comment
R_TRIG O

—[t

3.5.15 F_TRIG

This instruction outputs a TRUE signal for only one task period when an input signal transitions from
TRUE to FALSE (falling edge).

B Instructiond

escription
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Instruction Name LD Expression ST Expression
F TRIG
'y
F_TRIG Down trigger — EN { ENO — F TRIG(CLE:= , Q=> ):
— CLK Q
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
CLK Input signal | BOOL [TRUE, FALSE] FALSE Valid when TRUE is
changed to FALSE
Output variables
Output Name Data Type Value Range Initial Value Description
Variable
Q Output BOOL [TRUE, FALSE] FALSE FALSE detected
signal
. . Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
& |28 2|2|G/s|5|E|£|2|12/2/8|/ =7 |2|8/8/9|3
Q m|®| S| Q2 |=z|5|=z|z|4F S|3|&2| 8 |&|A|° E)
O X D+ 50+ — =
o O o
Q - - - - - - - - - - - - - - - - - - -

B Program example

When the value of the input signal CLK is changed from TRUE to FALSE, the output signal Q is set to TRUE
in only one task period and set to FALSE in other conditions.

ST

LD

PLC_PRG X

Device Application.PLC_PRG

Expression Type Value
+ @ F_TRIG_D F_TRIG
@ A BOOL
$ B BOOL
L F_TRIG_O(cLEfMER: - MENER, o=> );
= 2 IF F_TRIG_0.C[FNEg THEN
3 SGDE: =T
4 END_IFRETURN|
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b Pou x

Device Application.POU

Prepared

Expression Type Value Value Address
+ @ F_TRIG_D F_TRIG
@ A BOOL FALSE
% B BOOL TRUE
-
1 Net comment
F_TRIG_O

E Met comment
F TRIG_0.Q

|:| Il

U

3.5.16 Up

This instruction outputs a TRUE signal for only one task period when an input signal transitions from

FALSE to TRUE (rising edge).

B Description

Instruction Name LD Expression ST Expression
Up
Up Up trigger None
_lﬁ -
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
In Input signal | BOOL [TRUE, FALSE] FALSE Valid when TRUE is
changed to FALSE
Output variables
Output Variable | Name Data Type Value Range Initial Value Description
out Output BOOL [TRUE, FALSE] FALSE TRUE detected
signal
. . Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
w W | c|lclclc|lc|lv |s|lg|lc|lxm| = |d|lg|ld]o|w
Q 28|25 |g|s|G|E|2|5|2|E|8| B |2|8B|2|%|3
rc—) m Es) o o Z | 3|z =z — == & > mlm | @ =
O X EeR =| [ =] — =
O © @
out |V T s

B Program example

When the value of the input signal In is changed from FALSE to TRUE, the output pin signal is set to TRUE

in only one task period and set to FALSE in other conditions.

-129-



Basic Instructions

LD

@A BOOL TRUE
L R BOOL TRUE

1| ¥Programl ..

Metwork Comment

—
|

| o

0
—]

Up

3.5.17 Down

This instruction outputs a TRUE signal for only one task cycle when an input signal transitions from TRUE
to FALSE (falling edge).

Bl Description

Instruction Name LD Expression ST Expression
Down
Down Down trigger —In — None
B Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description

In Input signal | BOOL [TRUE, FALSE] FALSE Valid when TRUE is
changed to FALSE

Output variables

Output Variable | Name Data Type Value Range Initial Value Description
Out Output BOOL [TRUE, FALSE] FALSE FALSE detected
signal
. . Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
BEHEEHEBEBEEBHEBHEEBEEE
Q m| 3| S| Q| =z|5|z|=z|4 Ss|15|&2 | 8 & |+A|© )
O X o = = =
o o @
out | e

B Program example

When the value of the input signal In is changed from TRUE to FALSE, the output pin signal is set to TRUE
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in only one task period and set to FALSE in other conditions.

LD

Wirgant .

Heierk et

o [

3.5.18 EXTRACT

This instruction reads the status of bit N in data source X and provides output from the right side.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
EXTRACT
. . {EN ENOC
EXTRACT Bit extraction FC Ix C:=EXTRACT(X:=, N:= );
1N
B Variables

Input variables

Input Variable Name Data Type Value Range Initial Description
Value
X Data source DWORD - 0 Data to operate
N Read bit BYTE - 0 Bit to read

Output variables

Output Variable Name Data Type Value Range Initial Description
Value
ouT Read bit status BOOL - 0 Bit status that is read
) . Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
w @ | c|lc| c|c|lc|le|lz|lg|lc|lxm| | d|lold]o v
& |28 2|5\ 2| S|S|E|I2|5|2|2/ 8| =|2|8|8|%|3
© m| X | O |Q|=Z |5 |=Z|=z|4F S|4 7| > |m|m|© =
O o | &B| 4 5| 4 = =
o | © Q)
ouT V S e i R S O - I I R R

B Program example

LD:
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Expression Type Value
L WORD 1
# b BYTE 0
L - BOOL

1 cEE): =EXTRACT (X:=a[ 1 |, N:=b[ 0 | ) ;E=uEn
ST:

Expression Type Value
L WORD 1
# b BYTE 0
#c BOOL

3.5.19 PUTBIT

Net comment

EXTRACT

This instruction reads data from X, converts it to binary mode, and selects bit N. When B is set to ON, this
instruction sets bit N of X to ON and outputs the processed data.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
PUTBIT
-~ EN ENO}
PUTBIT Bit assignment | FC 4 X L d:=PUTBIT(X:=, N:=, B:=);
- N
- B
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Description
Value
X Data source | DWORD - 0 Operated data
N Operation BYTE - 0 Bit to operate
bit
B Operating BOOL - 0 Operating switch of bit
switch
Output variables
Output Variable Name Data Type Value Range Initial Value Description
ouT Target DWORD - 0 Data after operation
position
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) ) Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
w w U | Cc|lc|lclc|lclve|lz|lg|lc|xm | = |d|lo|d|g9 | wn
o 3 5 2|55 Z|g|c|z|3|z2|z2|2| & =252~
e m| 2| O 2|z |35 =z|z|+ 5 32 2 | &|/2|° )
= O o [(ZB| H 5| 4 — =
o | © @)
X - - - - - - - - - - - - - - - - - - - -
B Program example
LD:
(1) Switch cis not closed.
Expression Type Value
® 2 DWORD 1111
$b BYTE 0
# BOOL FALSE
#» d DWORD 1110
AW
Net comment
(2) Switch ciis closed.
Expression Type Value
® 2 DWORD 1111
® b BYTE 0
v w00
®d DWORD 111
-
Net comment
ST:
(1) Switch cis not closed.
. Expression Type Value
@ a DWORD 1111
¢ b BYTE 0
#c BOOL FALSE
@ d DWORD 1110

AW
1 d 1110 :=PUTBIT (X:= a 111 , N:= p[ 0 |, B:=c|[fiEH ) ;F=umn

(2) Switch ciis closed.
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Expression
P a
$b
P c
¢ d

Type
DWORD
BYTE
BOOL
DWORD

Value
1111
0

1111

=

v

1 d 1111 :=PUTBIT (X:= a 111 , N:= B[ 0 |, B:=c|jiiE] ) ;B

3.5.20 PACK

This instruction packs eight bits of the input data into a byte and then outputs it from the right side.

B Instruction format

This instruction packs eight bits of the input data into a byte and then outputs it from the right side.

Instruction Name FB/FC LD Expression ST Expression
PACK
{EN ENO L
l1Bo L
) ) 1 B1
PACK Bit packing Fe {B2 a:=PACK(B0:=, B1:=, B2:=, B3:=,
183 B4:=,B5:=, B6:=,B7:=);
lea
1B5
{1B6
{87
B Variables
Input variables
Input Variable Name Data Type Value Range | Initial Value Description
BO-B7 Data source BOOL - 0 Bits to pack
Output variables
Output Variable Name Data Type Value Range Initial Description
Value
ouT Output BYTE - 0 Data after packing
target
. . Real Time, Duration,
Boolean | Bit String Integer
Number | Date, and Text String
BEHHBEHBEBEBEBBBEBBEEE
= m| 3|9 |8|z|5|=z|Z| — | = |~ > m|m| © =
- o o | B H 5 = =
o W) ()
BO-B7 | N | - | - e e e e e
out | - | N -l e e e

B Program example

LD:
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Expression Type
L BYTE
@ bo BOOL
$ b1 BOOL
# b2 BOOL
@ b3 BOOL
# b4 BOOL
@ bs BOOL
@ bé BOOL
# b7 BOOL

AT
Net comment
EN ENO
b0 —a
b1
b2
b3
b4
b5
b6
b7
ST:

Expression Type
P 2 BYTE
@ bo BOOL
# b1 BOOL
$ b2 BOOL
@ b3 BOOL
% b4 BOOL
% bs BOOL
@ bé BOOL
& b7 BOOL

= 1 a[ 7 |:=PACE( o
2 BO : =0,
Bl:=
B2:
S B3:

= B4:=
7 B5:=
BE:
] B7:

3.5.21 UNPACK

This instruction unpacks a byte in B into bits and outputs them from the right side.
B Instruction format

This instruction unpacks a byte in B into bits and outputs them from the right side.
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Instruction Name FB/FC LD Expression ST Expression
UNPACK
{1EN ENO L
1B BO
B1 -
UNPACK Bit unpacking | FC B2 - | UNPACK(B:=, BO=>,B1=>, B2=>,
packing B3 | B3=>,B4=>, B5=>, B6=> ,B7=>);
B4 [
BS -
B6
B7
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Description
Value
B Data source BYTE - 0 Operated data
Output variables
Output Variable Name Data Type Value Range Initial Description
Value
B0-B7 Output BOOL ) 0 Bit StatL.JS after data
target unpacking
) . Real Time, Duration,
Boolean Bit String Integer .
Number | Date, and Text String
w | wm U |c|lc|l clc|lclve|z|lg|lc|m| = |dlold|lg| v
& |2/3 2|52/ s |5|E|£|3/2|2/8 = |=2|8|8|% |2
) m|®| O 2|z 5 |=z|=z|4 S35 2| 8 &7 |0° )
O o " = = =
o | © o)
BO-B7 | - N - e e e e e e
B Program example
LD:
Expression Type Value
¥ & UNPACK_0 UNPACK
# a BYTE 11
Net comment
UNPACK_0

ST:

a[111}—|8

BO
B1
B2
B3
B4
BS
B6
B7

UNPACK |

- B
~ R
- K
- BL
- EE3
- KO
~ RLUE
- X3
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Expression Type Value

= & UNPACK_0 UNPACK
% B BYTE 111
"$ B0 BOOL TRUE
"$ B1 BOOL
"$ B2 BOOL TRUE
"# B3 BOOL TRUE
*$ B4 BOOL FALSE
"# B5 BOOL
"$ B6 BOOL TRUE
" B7 BOOL FALSE
P a BYTE 111
-
- 1 UNPACE 0 (

2 B: = a,
3 BO=> ,
4 Bl1=> ,

B2=> ,

B3=> ,
7 B4=> ,

BS5=> ,

BE=> ,

10 B7=> ) ; EETUEN

3.5.22 BIT_AS_BYTE

This instruction converts eight input values of the Bool type into values of the Byte type, and outputs
them from the right side.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression

BIT_AS BYTE
JEN ENO |
- BO B[

] g; BIT_AS_BYTE(BO:=, Bl:=,

BIT_AS_BYTE 8-bit packing into byte | FC - B2:=,B3:=,B4:=, B5:=, B6:=,
- B4 B7:=,B=>);

- B5S
- B6
— B7

B Variables

Input variables

Input Vari- Name Data Type Value Range Initial Value Description
able
BO Bit0 BOOL [TRUE, FALSE] FALSE -
Bl Bit 1 BOOL [TRUE, FALSE] FALSE -
B2 Bit 2 BOOL [TRUE, FALSE] FALSE -
B3 Bit 3 BOOL [TRUE, FALSE] FALSE -
B4 Bit4 BOOL [TRUE, FALSE] FALSE -
B5 Bit5 BOOL [TRUE, FALSE] FALSE -
B6 Bit 6 BOOL [TRUE, FALSE] FALSE -
B7 Bit 7 BOOL [TRUE, FALSE] FALSE -

Output variables
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Output Variable Name Data Type Value Range Initial Value Description
Return
B BYTE 0to 255 Conversion result
value
. . Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
8 |3|5|2|5|g|5|g|c|2|5(2|5|8|5|2|8|8|9 %
©) m|®| S |9 |z |5|=z|z |4 S|H | | m|im|° =
- o o | B 4 5] 4 — =
o |© ®
BO-B7 v S e I e I e e I L e e e T R

B Program example

ST

LD

POU_1 X

Device.Application.POU_1

+

Expression

$ BIT_AS_BYTE_O

#

o ¢ ¢ ¢ ¢ ¢ 9 9

b_BO
b_B1
b_B2
b_B3
b_B4
b_BS
b_B6
b_B7
by_B

Type Value
BIT_AS_BYTE

BOOL FALSE
BOOL TRUE
BOOL TRUE
BOOL
BOOL TRUE
BOOL
BOOL TRUE
BOOL TRUE
BYTE 254

Prepared
Value

Address Comment

ERl TRUE §

EEl touc B

BIT_AS_BYTE 0(
FALSE [RSSRE F ALSE

31 TRUE [ESSCEl TRUE [

=b_B' 2 r

=h R:EETT
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3.5.23

4 POU X
Expression Type Value Gg?l?sred Address
+ & BIT_AS_BYTE_0 BIT_AS_BYTE
# b_B0 BOOL FALSE
% b_Bl BOOL TRUE
$ b_B2 BOOL TRUE
# b_B3 BOOL
% b_B4 BOOL TRUE
% b_B5 BOOL TRUE
# b_B6 BOOL TRUE
% b_B7 BOOL TRUE
# by B BYTE 254
Net comment
BIT_AS BYTE_O
BIT_AS_BYTE

b BO Bl-bys

b B1

b_B2

b B3

b B4

b BS

B Precautions

1. An error is reported when the input type is not BOOL.

2. The output range is 0 to 255.

BYTE_AS_BIT

This instruction converts eight input values of the Byte type into values of the Bool type, and outputs

them.

B Instruction format

Instruction

Name

FB/FC

LD Expression

ST Expression

BYTE_AS_BIT

Byte unpacking to

bits

FC

4B

BYTE AS BIT
HEN ENO

BO
B1
B2
B3
B4
B5
B6
B7

BYTE_AS_BIT(B:=, BO=>,
B1=>,B2=>,B3=>, B4=>
,B5=>,B6=>, B7=>);

Bl Variables

Input variables
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Input Variable Name Data Type Value Range | Initial Value Description
B Return value BYTE 0to 255 0 Conversion result
Output variables
Output Variable Name Data Type Value Range Initial Description
Value
BO Bit0 BOOL [TRUE, FALSE] FALSE -
B1 Bit 1 BOOL [TRUE, FALSE] FALSE -
B2 Bit2 BOOL [TRUE, FALSE] FALSE -
B3 Bit3 BOOL [TRUE, FALSE] FALSE -
B4 Bit4 BOOL [TRUE, FALSE] FALSE -
B5 Bit5 BOOL [TRUE, FALSE] FALSE -
B6 Bit 6 BOOL [TRUE, FALSE] FALSE -
B7 Bit 7 BOOL [TRUE, FALSE] FALSE -
Boolean | Bit String Integer Real WuRRel ,
Number | Date, and Text String
BHHEHBBEBEEBHEBBHHEBEEE
2 T |B|8|8|5|7|5|3|T| |7 BT 2
o | © )
B A e e T e e e I O R i T I e I R N N R
Bo- | - | N - - -
B7
B Program example
ST
2] pou x
Expression Type Value Eg‘ff:red Address Comment
¥ @ BYTE_LAS_BIT_0 BYTE_AS_BIT
# by_B BYTE 2
¢ b_BO BOOL TRUE
$ b_B1 BOOL FALSE
# b_B2 BOOL TRUE
# b_B3 BOOL TRUE
$ b_B4 BOOL TRUE
@ b_B5 BOOL FALSE
% b_Bé BOOL TRUE
# b_B7 BOOL

= 1 ¢ BYTE_AS BIT_0(
B[22 =by_B[Z1] ,

=l TRUE =gl TRUE B
31 FaLsE SSSeaal FALSE [N
52N> _5 2
R TRUE SRR TRUE B
8 TRUE Seeilist! TRUE [

sclENE->_scREE |

r

27 ENE->_5 RGN ) ; EEFE
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LD
] Pou_1 x
Device.Application.POU_1
Expression Type Value Eng:red Address Comment
+ & BYTE_LAS_BIT_0 BYTE_AS_BIT

# by B BYTE 221

& b_B0 BOOL TRUE

% b_B1 BOOL FALSE

@ b_B2 BOOL TRUE

% b_B3 BOOL TRUE

@ b_B4 BOOL TRUE

% b_BS BOOL

@ b_B6 BOOL

$ b_B7 BOOL TRUE

Net comment
BYTE_AS_BIT_0
BYTE_AS BIT
by_B b_B0

b_B1
b_B2 N3
b_B3 LIS
b_B4
b_BS liZ
b_B6
b_B7

B Precautions

1. An error is reported when the input type is not BOOL.

2. The output range is 0 to 255.

3.5.24 BIT_AS_WORD

This instruction packs 16 bits of the input data into a word and then outputs it from the output side.

B Instruction format

Instruction

Name FB/FC LD Expression

ST Expression

BIT_AS_
WORD

16-bit packing {806
into word 4 807

BIT_AS WORD
{EN ENO
4 BoO WL
{801
1802
4803
{804
{805

FC

- BO8
-4 B09
4 B10
4 B11
4B12
41813
4 B14
4 B15

POU.BIT_AS_WORD(B00:=,

B01:=,B02:=, B03:=, B04:=,
B05:=, B06:=, B07:=, B08:=,
B09:=,B10:=,B11:=,B12:=,
B13:=,B14:=,B15:=, W=>a);

B Variables
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Input variables

Input Variable Name Data Type Value Range Initial Description
Value
B00-B15 Data source | BOOL - 0 Each bit to pack
Output variables
QOutput Vari- Name Data Type Value Range Initial Description
able Value
Output .
W P WORD - 0 Data after unpacking
target
. . Real Time, Duration,
Boolean Bit String Integer Num- )
b Date, and Text String
er
@ w | 2| 2|5|S|lc|S|lS|lv|l=|olc|la|ml2lo|a 4
@] e} Sl g|c|=z|z|s|lzs/ @ &|l=|=|o|9|=
° |A|3|28|8|5|53|3|5|3|7|5|5|7|g|7|F|°| 7|z
B00-B15 V T I I I I I I I I I I I I I I
B Program example
LD:
' Expression Type Value
& A DWORD 0
= & BIT_AS WORD_0 BIT_AS_WORD
49 BOD BOOL
*» BOL BOOL
% BO02 BOOL TRUE
15 BO3 BOOL TRUE [
*% BO4 BOOL FALSE
% BOS BOOL FALSE
*H BOG BOOL FALSE
4% B07 BOOL FALSE
“*$ B08 BOOL FAl
% B09 BOOL FALSE
*% B10 BOOL FALSE
4% B11 BOOL
4% B12 BOOL
% B13 BOOL
4 B14 BOOL
49 B1S BOOL
TH W WORD
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ST:

Net comment

BIT_AS WORD 0

BIT_AS_ WORD

Expression
# BOO
# BO1
$ BO2
# BO03
B04
BOS
BO6
BO7
B08
BOY
B10
B11
B12
B13
B14
B15

¢ ¢ ¢ ¢ ¢ ¥ ¢ ¢ ¢ ¢ ¢ @ @

POU.BIT_AS_WORD_O0 (

BO1:
B02:
BO3:
B04:
B05:
BO6:

BO7:

r

r

’

Type Value
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

BOOL
BOOL
BOOL
BOOL
WORD 51

3.5.25 WORD_AS_BIT
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This instruction unpacks a word in W into bits and outputs them from the right side.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
WORD _AS BIT
{EN ENO |
{W BOO t
BO1 |
BoO2 t
803
Boa | WORD_AS_BIT(W:= a, BOO=>,
Word BOS | B01=>, B02=>, B03=>, B04=>,
WORD_AS_BIT | unpackingto | FC e BOS=>, B06=>, BO7=>, BO8=>,
bits BO8 | B09=>,B10=>,Bl11=>,
809 ¢ B12=>,B13=>,B14=> B15=>);
B10 |
B11 |
B12 |
B13 |
B14 |
B15 |
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Description
Value
Output
W P WORD - 0 Data to unpack
target
Output variables
Output Variable Name Data Type Value Range | Initial Description
Value
B00-B15 Status BOOL - 0 Status of each bit after
display unpacking
Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
mmﬁggccccm_ou—x’_—uoq 4
o </ | 8|58z c|z|z|lz|z|ad|@| =|5 0|9 | =
e |A|&|&8|&8|5/5|2|53|5|7|53|5|F|z|7”|A|°| 7|z
BOO-B1S | N | - | -

B Program example

LD:
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ST:

Expression Type Value
+ & WORD_AS BIT_D WORD_AS_BIT
$ a WORD 1111
-
Net comment
WORD_AS_BIT_0
WORD_AS BIT
——E1
. w B0O -
501 -
B02 = REI
803 -
804 -
B0S
806 -
807 -
B8 = I
BO9 =
B10 f=
B11 j=
B12 =
B13 f=
B14 =
B1S
Expression Type Value
= & WORD_AS_BIT_0 WORD_AS_BIT
% w WORD 1111
"$ BOD BOOL
"$ BO1 BOOL
"$ BO02 BOOL
"$ B03 BOOL
"% B4 BOOL
"% BOS BOOL
"% BO6 BOOL
"% BO7 BOOL FALSE
"% B08 BOOL FALSE
"® B0 BOOL FALSE
"$ B10 BOOL TRUE
"$ B11 BOOL
*$ B12 BOOL
"$ B13 BOOL
"$ B14 BOOL
"$ B1S BOOL
#a WORD 11
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= 1| ® worD as_BIT 0(

3 BOO=> ,
4 BO1=>,
5 BO2=> ,
BO3=> ,
F BO4=> ,
BOS=>» ,
BOE=> ,

12 BO9=> ,
] B10=>,
14 Bll=> ,
15 Bl2=> ,
16 B13=> ,
T Bld=>,

18 Bl5=> ) ; RETURN

3.5.26 BIT_AS_DWORD

This instruction converts 32 input values of the Bool type into values of the Dword type, and outputs them
from the right side.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
BIT_AS DWORD BIT_AS_DWORD (

—EN ENO |— BOO:= ,

— BOO X = BOl:= ,

— BO1 B02:= ,

— BO2 B03:= ,

— BO3 B04:= ,

— BD4 B0S:= ,

—1 BO5 BO&é:= ,

— BO6 B07:= ,

— BO7 B08:= ,

—1 B08 BOS9:= ,

—1 BO9 BlO:= ,

— B0 Bll:= ,

— B11 Bl2:= ,

— B12 Bl3:= ,

— B13 Bld:= ,

32-bit packing into — B14 B15:= ,
BIT_AS_DWORD doubleword FC —1B1s Bl6:= ,
—{B16 B17:= ,

—{ B17 Bl8:= ,

— B18 Bl9:= ,

— B19 B20:= ,

— B20 A1,

— B21 B22:= ,

— B22 B23:= ,

— B23 B24:= ,

— B24 B25:=,

— B25 B26:= ,

— B26 B27:= ,

— B27 B28:= ,

— B28 B29:= ,

— B29 B30:= ,

— B30 B3l:= ,

— B31 X=> );

B Variables
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Input variables

Input Vari- Name Data Type | Value Range Initial Description
able Value
B00-B31 BOOL value to BOOL [TRUE, FALSE Status of each bitin X (binary
convert FALSE] mode)
Output variables
Output Vari- Name Data Type Value Range Initial Description
able Value
Return .
X DWORD 0-FFFFFFFF 0 Conversion result
value
Bool- . . == Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
w© m | = g SlclclCS|CS lul_lolclm|S5|a|ol o 4
S 1213|18|8|2|15|12|c/2/2|2|2/8|8|=|28|28|<|E
° |A|Z|8|8|2|5|2|3|3|7|5|3|2 |2 |~ |A|5|7|2
BOO-B31 | N |- - | - - e e e e e e e

B Program example

ST
E| POU_1 X
Device Application.POU_1
: Prepared
Expression Type Valis Address  Comment
# b_B23 BOOL
$ b_B24 BOOL
# b_B25 BOOL
# b_B26 BOOL
& b_B27 BOOL
$ b_B28 BOOL
& b_B29 BOOL
& b_B30 BOOL
# b_B31 BOOL
$ dw X DWORD
A
- BIT_AS_DWORD 0(
- ENlE TRUE =bvBE"J -tk TRUE Bl TRUE I
. BOsSS =0 TRUE [
: 0 =»_80 G .
3 .—b Blz
7 51 SHENE: ->_51SEENE |,
51 RGN ->_51 - EGNE
- lem= =b_821m ,
12 =l TRUE | —b Bao X[ 1355344727 F>dw ] XI 1358344127 | ) ;[RETURN]
LD
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POU

Net comment

BIT_AS DWORD 0

BIT_AS_DWORD
=

BOO X 1= dw X

BO1
BO2
BO3
B04
BOS
BO6
BO7
BOG
BO9
B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31

B Precautions
- An error is reported when the input type is not BOOL.
- The output range is 0 to 4294967295.

3.5.27 DWORD_AS_BIT

This instruction unpacks a specified doubleword into bits and outputs them from the right side.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
DWORD _AS BIT
{EN ENO
1X BOO
BO1
B02
BO3
BO4
BOS
BO6
BO7
BO8
BO9 DWORD_AS_BIT(X:=A, BOO=>,
B10 BO1=>, B02=>, B03=>, B04=>,
B11 B05=>, B06=>, B07=>, B08=>,
::g B09=>,B10=>,Bl1=>,
Doubleword B14 L B12=>,B13=>,Bl4=>,
DWORD_AS_BIT uhpacklngto FC B15 L B15=>,Bl6=> Bl7=>.
bits B16 |
817 | | Bl8=>,B19=>,B20=>,
B18 | B21=>,B22=>,B23=>,
B19 - | B24=> B25=>,B26=>,B27=>,
820 - | B2g=>,B29=>,B30=>,B31=>);
B21 -
B22 -
B23 |
B24 |
B25 -
B26 -
B27 |
B28 -
B29 -
B30 -
B31 |
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Description
Value
Return
X DWORD 0-FFFFFFFF 0 Data to unpack
value
Output variables
QOutput Vari- Name Data Type | Value Range Initial Description
able Value
B00-B31 Output pin BOOL [TRUE, FALSE Status of each bit in X (binary
FALSE] mode)
Bool- ) ) Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
8 |2|/18|2/2/g|s|S|E|2|2/2|/5|8|z|2|8|2|9|3
9 m | D o O |z 5 |=z|=z|4 =i — = > m = o )
|l = | ZB|H 35 = =
o o ()
B00-B15 |
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Program example

LD:

Expression
P A

+ @ DWORD_AS_BIT_D

ST:

3.5.28 AryAnd, AryOr, AryXor, and AryXorN

aam X

DWORD_AS_BIT 0

DWORD_AS_BIT

BOO
BO1
BO2

-
- B2

N FA

Expression
P A
+ & DWORD_AS BIT_D

= 1f© DWORD_AS_BIT_0(

2 ¥ =

BOO=> ,
Bol=x ,
B02=>
B03=>
BO4=> ,

BOS=> ,

Type
DWORD
DWORD_AS_BIT

Value
111

Type
DWORD
DWORD_AS_EIT

Value
1111
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These instructions calculate each bit in Boolean variables or individual bits of each element between
arrays.

AryAnd: Logical AND
AryOr: Logical OR
AryXor: Exclusive OR
AryXorN: Exclusive NOR

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
AryAnd Array logical FC AryAnd AryAnd (Inl:=,In2:=,Size:=,
AND — JEN  ENO|—— | AryOut=);
—Inl —
— In2
— Size
— AryOut
AryOr Array logical OR | FC
y y log Aryor
—EN ENO[——
— 11 | AryOr (Inl:=,In2:=,
— In2 Size:=,AryOut:=);
— Size
— AryOut
AryXor Array logical FC AryXor AryXor (Inl:=,In2:=,
exclusive OR _|EN ENO |- Size:=,AryOut:=);
— Inl —
— In2
— Size
— AryOut
AryXorN Array logical FC AryXorN AryXorN (Inl:=,In2:=,
exclusive NOR _len ENO Size:= AryOut:=);
— Inl —
— In2
— Size
— AryOut
B Variables
Input variables
) Initial —
Input Variable Name Data Type Value Range value Description
Depends on data
In1[], In2[] (arrays) Array to process - P - Array to process
types
D d dat Number of el t
Size Number of elements UINT epends on data 1 umberorelements
types to process
In-out variables
) Initial .
In-Out Variable Name Data Type Value Range value Description

-151-



-152-

Basic Instructions

AryOut[] (array)

Processing result array

Depends on data
types

Processing result
array

) ) Real Time, Duration,
Boolean | Bit String Integer .
Number | Date, and Text String
v) vs) |w) — C c c c w = |w) — e — = w) — W (9]
o 21812 5|G|E|E|E 2|32\ mE =597 2
Q m| X | O % Z| 3 = =z | = i R g mm| o 2
S|z |8 = — ™ ®
In1[] v VAN NN S
In2[] Array with the same data type as In1[]
S S 5 8 S B E S B B O B N EN N
AryOut Array with the same data type as In1[]

B Function

These instructions process corresponding bits of the first Size elements in In1[] and In2[] arrays. The pro-
cessing results are stored in corresponding elements of AryOut(].

Therefore, the data types are the same for In1[], In2[], and AryOut(].

The relationships between input and output variables are given in the following tables.

AryAnd

When both bits are TRUE, the processing result is TRUE. Otherwise, the processing result is FALSE.

AryOr

Bit of IIErl]ir[r]lent in Bit of Element in In2[] Bit of AryOut]
FALSE FALSE FALSE
FALSE TRUE FALSE
TRUE FALSE FALSE
TRUE TRUE TRUE

When both bits are FALSE, the processing result is FALSE. Otherwise, the processing result is TRUE.

AryXor

Bit (l):: IIErl]elr[?ent Bit of Element in In2[] Bit of AryOut]
FALSE FALSE FALSE
FALSE TRUE TRUE
TRUE FALSE TRUE
TRUE TRUE TRUE

When both bits are the same, the processing result is FALSE. When one bit is TRUE and the other is FALSE,
then the processing result is TRUE.

Bit cl)rf] Ilil}]elr[?ent Bit of Element in In2[] Bit of AryOut]
FALSE FALSE FALSE
FALSE TRUE TRUE
TRUE FALSE TRUE
TRUE TRUE FALSE
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AryXorN

When both bits are the same, the processing result is TRUE. When one bit is TRUE and the other is FALSE,
then the processing result is FALSE.

Bit cI)I: IIEr:ir[\]went Bit of Element in In2[] Bit of AryOut]
FALSE FALSE TRUE
FALSE TRUE FALSE
TRUE FALSE FALSE
TRUE TRUE TRUE

B Program example

The following example shows the AryOr instruction when Size is UINT#4.

LD ST
Defined
variable
AryOr Arvy0r (
EN ENO Inl:=Var_Inl[l],
Var_Inl[1] — Inl — In2:=Var In2[l],
Program Var In2[1] —] Irj2 Size:=Var_ Size,
Var_Size — Size RryQut:=VAR Ary0uc[l],
WVAR_AryOut[1] — AryOut ¥
d var_Inl ARRAY [1..4] OF BOOL
@ Var_In1[1] BOOL TRUE
d var_In1[2] BOOL
d var_Ini[3] BOOL
& Var_Ini[4] BOCL TRUE
d var_In2 ARRAY [1..4] OF BOOL
d Var_In2[1] BOOL TRUE
Running d War_In2[2] BOOL TRUE
result d Var_In2[3] BOOL FALSE
& Var_In2[4] BOCL
@ Var_Size UINT 16#0004
d VAR_AryOut ARRAY [1..4] OF BOOL
d@ VAR AryOut[1] BOCL
& VAR AryOut[2] BOCL TRUE
& VAR_AryOut[3] BOOL FALSE
# VAR_AryOut[4] BOOL TRUE
in1[ 1] RGO or n2[1] IRLUII —» Aryout [1]
[ OR —>
Work sive [T n12] S in212] RGN aryout [ 21 [ GV
principle o1 [ ok na3 —> anout (21 I
In1[ 4] TRUE OR In2[4] — Aryout [ 4] [ERILYS

B Precautions

- The data types of In1[], In2[], and AryOut[] must be the same. - If they are different, an error occurs
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during compilation.

- When the value of Size exceeds the In1[], In2[], or AryOut([] array, the return value is FALSE and AryOut
does not change.

- When the value of Size is 0, AryOut[] does not change and the return value is TRUE.

3. 6 Data Shift Instructions

3.6.1 Instruction List

Instruction Cate- Name FB/FC Function
gory

SHL FC Left shift
SHR FC Right shift
ArySHL FC Array N-element left shift
ArySHR FC Array N-element right shift
AryShiftReg FC Left shift register
AryShiftReglLR FC Reversible shift register
ROL FC Rotate left
ROR FC Rotate right

Shift instructions RCL FC Rotate left with carry
RCR FC Rotate right with carry
SFTL FC Bit shift left
SFTR FC Bit shift right
WSFL FC Word shift left
WSFR FC Word shift right
SFRD FC Shift read in FIFO mode
SFWR FC Shift write in FIFO mode
NSHLC FC Shift N-bits left with carry
NSHRC FC Shift N-bits right with carry

3.6.2 SHL and SHR

SHL: Shifts an input value by one or more bits to the left, with zeros automatically inserted into the right
side.

SHR: Shifts an input value by one or more bits to the right, with zeros automatically inserted into the left
side.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
SHL Left shift FC :=SHL(,);
SHL
- EN ENO
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Instruction Name FB/FC LD Expression ST Expression
SHR Right shift FC :=SHR(, );
SHR
— EN ENO —
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
D d
Inl Data source Integer ependson 0 Data source
data types
Number of bits to Depends on Number of bits to
In2 . Integer 0 .
shift data types shift
Output variables
Output Vari- . .
uzltj)le : Name Data Type Value Range Initial Value Description
D d
Inl Shift result Integer epenason 0 Shift result
data types
Bool- o Real Time, Duration,
Bit String Integer .
i Number | Date, and Text String
w W = g S lclcl€SClu|l_|lolclmz|l5|lalol g g
& |2|5|5|3|2|/s|2|c|4|=|2|/5|8|2|2|8|38|9|=
S |H|3|8|8|2|5|3|3|3|7|3|3|7|F |~|A| 5|72
|- N VN R
2 |- ST T BN T ] ]
out |- N VY .

B Program example

1. SHL

When the input signal "Source data" is 2#0000000000000001 and "Number of bits to shift" is 2, the output

signal "Result data" is 2#0000000000000100, obtained by 2-bit shift to the left.

ST:
: Prepared
E T
Apression ype Value Value Address
#® Resultdata INT 2#0000000000000100
@ Sourcedata INT 2%0000000000000001
@ Number of bitsto shift T 2#0000000000000010
LD:
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Expression
@ Resultdata
@ Sourcedata

® Number of bits to shift

Type
INT
INT

Value Prepared Address
Value

2#0000000000000001

2%0000000000000100

2#0000000000000010

2.SHR

When the input signal "Source data" is 8 (2#0000000000001000) and "Number of bits to shift" is 2, the out-
put signal "Result data" is 2#0000000000000010, obtained by 2-bit shift to the right.

ST:
Expression Type Value Prepared Address
@ Resultdata INT 2#0000000000000010
@ Sourcedata INT 2%0000000000001000
# Number of bits te shift INT 2%0000000000000010
LD:
i Prepared
E T
xpression ype Value Prepz Address
# Result data INT 2=0000000000001000
@ Source data INT 2=0000000000000010
¥ Number of bits to shift INT =0000000000000010

B Precautions

- The data can only be of the integer type. If the data is of the floating-point type, an error occurs.

3.6.3 ArySHL and ArySHR

These instructions shift multiple array elements.

ArySHL: Shifts multiple array elements to the left (toward the higher elements).

ArySHR: Shifts multiple array elements to the right (toward the lower elements).

B Instruction format

Instruction Name

FB/FC LD Expression ST Expression
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ArySHL Array N-element FC ArySHL ArySHL(
left shift —1EN ENO |— InOut :=,
— InQut — Size:=,
— Num:=);
—— Num
ArySHR Array N—'element FC ArySHR ArySHR(
right shift —lEn ENO L InOut :=,
—{ InOut - Size =,
— =S Num :=);
— Mum
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
Number of
. Number of elements in Depends on um ero.
Size the shift register arra VINT data types ! elements in the
& y ¥p shift register array
D d Number of bits t
Num Number of bits to shift | UINT epends on 1 u.m erorbisto
data types shift
In-out variables
In-Out Vari- " .
f O;)lean Name Data Type Value Range Initial Value Description
InOut(] Depends on
Shift register array | - P - Shift register array
Array data types
Bool- Real Time, Duration,
o0 Bit String Integer .
ean Number | Date, and Text String
@ @ | = g S |S|c|S|S|ul=|o|lc|=|%5 |29 4
o =< o S |l z9|clz|z|l=|lz o0 @22|=|2l0|9|=x
S |A|28|8/8|5|2|2/2|53|5|53|3|&|&|5|=|8 |72
NI O VR R R R IV VR I VR N I IV I VR N N O YR
InOut(]
Arrays of structures can also be specified.
sie |- |- - - - N e
Nnm o - |- - - e ]
B Function

These instructions shift the lower/upper Size elements in shift register array InOut[] by Num elements.

Elements that are shifted out of the array are discarded.

The default initial value for the data type of InOut[] is stored in the empty elements.

The default values for the data types are listed in the following table.

Data Type Initial Value
BOOL FALSE
BYTE, WORD, DWORD, or LWORD 16#0
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Data Type Initial Value
USINT, UINT, UDINT, ULINT, SINT, INT, DINT, LINT, REAL, or LREA 0
TIME T#0ms
DATE D#1970-1-1
TOD TOD#0:0:0
DT DT#1970-1-1-0:0:0
STRING "
B Program example
LD ST
WAR
x5tartButton: BOOL:
Defined In 0 : ARRAY [0..2] OF IMT := [0,1,2,3,4,5,6,7,58,9];
variable uisize : UINT := 7;
uilum : UINT := 2;
END VAR
Ary5SHL ({InCut := In 0[Z2],
Size := uilize,
Program InTOI[Z] — Hum := uilum,
uiSize — ¥
uiNum —— ’
@ In_0 ARRAY [0..9] OF INT @ In_0 ARRAY [0..9] OF INT
@ In_0[0] INT 0 @ In_0[0] INT 0
& In_0[1] INT 1 @ In_0[1] INT 1
@ In_0[Z] INT ] @ In_0[2] INT 0
R . % In_0[3] INT 0 % In_0[3] INT ]
unning @ In_0[4] INT 2 @ In_0[4] INT 2
result # 0[] - 3 # In_0[5] iy 3
& In_0[6] INT 4 @ In_0[6] INT 4
@ In_0[7] INT 5 @ In_0[7] INT 5
% In_0[8] INT 6 @ In_0[8] INT ]
@ In_0[g] INT 9 @ In_0[9] INT g
"Size" = UINT#7 ArySHL, "Num" = 2

In_0[9] In_0[8] In_0[7] In_0[6] In_0[5] In_0[4] In_0[3] In_0[2] In_0O[1] In_0[0]

[« I
Work [—
principle @Overflow values deleted/

| 9 | 6 | 5] | 4 | 3 | 2

In_0[9] In_0[8] In_0[7] In_0[6] In_O[5] In_0[4] In_0[3] In_0[2] In_0[1] In_0[0O]

B Precautions

- When the value of Size exceeds the InOut[] array, the return value is FALSE and InOut[] does not
change.

- When the value of Num or Size is 0, the shift operation is not performed, the return value is TRUE, and
InOut[] does not change.

- When the value of Num is greater than Size, all values from InOut[0] to InOut[Size — 1] are initialized to 0.
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3.6. 4 AryShiftReg

This instruction shifts a shift register one bit to the left and inserts the input value to the least-significant

bit.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
AryShiftReg Left shift register FC AryShiftReg_D AryShiftReg_0(Shift :=,
AryshiftReg Reset :=,
— EM ENO |- In=
—{ shift PCY |- o
—| Reset InOut =,
—In Size :=,
— InCut
—| Size P_CY=>,
);
B \Variables
Input variables
Input Vari- - o
able Name Data Type Value Range Initial Value Description
Shift Shift BOOL [FALSE, TRUE] FALSE Shift when the signal changes to TRUE
Reset when the signal ch t
Reset Reset BOOL [FALSE, TRUE] | FALSE esetwhen the signat changes o
TRUE
Valuetoi t to the least-significant
In Input value | BOOL [FALSE, TRUE] FALSE aluefonserttothe feast-signitican
bit of InOut[]
Number of
Size elementsin UINT Depends on data 0 Nur.nber.of elements to use as a shift
the array of types register in InOut[]
bit strings
B In-outvariables
In- Vari-
" O;:)tlea” Name Data Type Value Range Initial Value Description
InOut A f bit D d dat
nout(} rr.ayo - ependsondata Array of bit strings
(array) strings types
B Outputvariables
Output Vari- - .
. zltJ)le ! Name Data Type Value Range Initial Value Description
D d dat
P_CY Carry flag BOOL ty(_:::a(?sn sondata ) Value stored in the carry flag
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Bool- . . Real Time, Duration,
Bit String Integer .
&I Number | Date, and Text String
oy w | = | 2|5 |g|clS|cS|el=|lolc|=n| % |29 4
S | 3/3|38|35|2|5 S Elz|2|z|z|R|8|2/3|2|9|2
— m ] g g S| 4|5 5| - | - = = m | m %
Shift J - - - - -] -
Reset \ - - - - . .
n v R - E :
Inout[] | v NN NN - - - .
Size - - N - . I
P_CY \ - - - - - -
B Function

This instruction shifts Size array elements in the array of bit strings InOut[] to the left by one bit (toward
the most-significant bit) when Shift changes to TRUE. The shift operation starts from InOut[0].

Input value Inis inserted to the least-significant bit. The most-significant bit of the array of bit strings is
output to the Carry (CY) Flag (P_CY).

When Reset is TRUE, CY and all bits and carry bits in Size elements starting from InOut[0] are set to FALSE.

B Program example
LD ST
VAR
AryShiftReg 0 : AryShiftReg;
x3hift : BOOL
. HReset : BOOL:
Def.med xIn : BOOL := FALSE;
variable aryInOut : ARRAY [1..4] OF BYTE := [2410011001,2410111001,2411101101,2410101101
uiSize : UINT := 3:
XP CY + BOOL:
END VER
Ar}rShlﬁREg—D *FIFO *FIFOOId StackFIFO
AryShiftReg [ v e
EM ENO e s
Program wshift — shift PCY — xP_CY xF[::rDO\d
& *Reset —| Reset {
xIn — In
arylnQut[1] — InOut
uisize — 2lzZe
IF xFIFO AND HOT xFIFOO0ld THEHN
¥Besult := StackFIF0{InfCut := arvyInCut[Z],
Running CutVal := iCutVal,
result . . s
SJize := uliSize,
Num := uiNum
1
END IF
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"Size" = UINT#3
1
InOut[2] InOut[1] InOut[0]

”P,CV" B|t7 Bit0 Bit7 Bit0 Bit7 Bit0 In

Work Wi fofe]efo]a] [ufofafafafafofe] [afofofufefofof:]
e /////////////////////////

Lfefofafefofa]a] [ofefafafofofe]a] [ofefefsfo]o]: 8
P_CV Bit7 Bit0 Bit 7 Bit 0 Bit 7 Bit0 "In"

B Precautions
- While Reset is TRUE, the register is not shifted even if Shift changes to TRUE.
- When the value of Size is 0, InOut[] does not change.

- When the value of Size exceeds the InOut[] array, InOut[] does not change.

3.6.5 AryShiftRegLR

This instruction shifts a shift register one bit to the left or right and inserts the input value to the least-sig-
nificant bit or most-significant bit.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
AryshiftRegLR_0
AryshiftRegLR
— EM EMO —
) ) A shiftL P_CY |— | AryShiftRegLR_O(ShiftL
AryShiftRegLR f:g"iitr:'rble shift FB _| shiftr =,ShiftR =, Reset :=, In =,
—1 Reset InOut :=,Size :=,P_CY =>));
— In
— InCQut
—| Size
B Variables
Input variables
Input Variable Name Data Type | ValueRange | Initial Value Description
. ) [FALSE, Left shift when the signal changes to
hiftL Left shif BOOL FALSE
Shift eft shift 00 TRUE] S TRUE
. . . [FALSE, Right shift when the signal changes to
ShiftR Right shift | BOOL FALSE
' ghtsh! TRUE] TRUE
[FALSE, i
Reset Reset BOOL TRUE] FALSE Reset when the signal changes to TRUE
[FALSE, Value to insert to the least-significant
| | tval BOOL FALSE
: nputvaiue TRUE] bit or most-significant bit of InOut[]
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Input Variable Name Data Type | ValueRange | Initial Value Description
Number of
Size elementsin UINT Depends on 0 Nur.nber.of elements to use as a shift
the array of data types register in InOut[]
bit strings
B In-outvariables
In-Out Vari- . o
f ai)lea” Name Data Type Value Range Initial Value Description
| A f bi D t
nOut(] rr.ay of bit i epends on data i Array of bit strings
(array) strings types
B Outputvariables
QOutput Vari- —
. zEle ar Name Data Type Value Range Initial Value Description
Depends on data .
P_CY Carry flag BOOL P - Value stored in the carry flag
types
Bool- Real Time, Duration,
Bit String Integer .
o Number | Date, and Text String
@ mw | = g S |lclc|lS|CS|lv||o|lc|lm|T|alol o 4
o =< o R i e e = T T i B =S = > 4 o | =
5 S| © = = Z|lz| 2|0 =239 |32
rQ m g g g 5 — 3 5 S| 703043 — le m [ m o %
shiftl |« - - - e e e
ShiftR | v - - - e e e R N T A - - - - |-
Reset | - - - - - - -
In N : - - - - : :
Inout(] | NN NN - |- - |- - .
size : V-] - - - |- :
pcy [N - - - - |- - -

B Function

1. This instruction shifts Size array elements in the array of bit strings InOut[] to the left by one bit (toward
the most-significant bit) when ShiftL changes to TRUE. The shift operation starts from InOut[0]. Input

value In is inserted to the least-significant bit. The most-significant bit of the array of bit strings is output

to the Carry (CY) Flag (P_CY).

2. This instruction shifts Size array elements in the array of bit strings InOut([] to the right by one bit (toward
the least-significant bit) when ShiftR changes to TRUE. The shift operation starts from InOut[0]. Input

value In is inserted to the most-significant bit. The least-significant bit of the array of bit strings is output

to the Carry (CY) Flag (P_CY).

3. When Reset is TRUE, CY and all bits and carry bits in Size elements starting from InOut[0] are set to

FALSE.

B Program example

LD

ST




Data Shift Instructions

VAR -
AryShiftReglR 0 : Ary3hiftReglR:
x5hiftl :
xShiftR
Defined xBeset
variable xln
aryInfut
uiSize
xP CY
END_VER
AryshiftRegLR_0 LryShiftReglR 0(Shiftl := xShiftlL,
AryShiftRegLR ShiftR := x5hiftR,
EM EMO ——— Reset := xReset,
wshiftL — ShiftL PCY —xp cy In := xIn,
Program wshiftR — ShiftR Tnfur oo Tnoue T
<Reset —| Reset nfut := aryInfut[l],
win — In Size = uiSize,
aryInOut[1] — InOut B CY =» xP CY
uisize — Size 1:
@ AryshiftReglR_0 AryShiftReglR
@ xShiftl BOOL FALSE
@ xShiftR BOOL TRUE
@ xReset BOOL
@ xIn BOOL FALSE
Running @ aryInQut ARRAY [1..4] OF BYTE
result @ aryInOut[1] BYTE 211001100
@ aryInOut[2] BYTE 2#11011100
@ aryInQut[3] BYTE 2#01110110
@ aryInOut[4] BYTE 2#10101101
@ uiSize UINT 2=0000000000000011
# xP_CY BOOL

B Precautions
- While Reset is TRUE, the register is not shifted even if ShiftL or ShiftR changes to TRUE.
- When ShiftL and ShiftR change to TRUE concurrently, the register is not shifted.
- When the value of Size is 0, InOut[] does not change.

- When the value of Size exceeds the InOut[] array, InOut[] does not change.

3.6.6 ROL and ROR

B Instruction description
ROL: Rotates the bit string of the input value to the left (toward the least-significant bit).

ROR: Rotates the bit string of the input value to the right (toward the most-significant bit).

Instruction Name FB/FC LD Expression ST Expression
ROL
— EN ENO |- =ROL(,);
ROL Rotate left FC
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Instruction Name FB/FC LD Expression ST Expression
ROR
- EN ENO |- =ROR(, );
ROR Rotate right FC
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
Intl Data source Integer - - Data source
Int2 Number of bits to Integer - - Number of bits to
shift shift
Output variables
Output Variable Name Data Type Value Range Initial Value Description
ouT Shift result Integer - - Shift result
Bool- ) . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
@ w | = g S clcl€lCSlu|lo|lolc|lm| 5 oo 4 4
O = o (R SR I e I I I I < B == = I 4 o | =
o o = m = o )
= m| 8 |8 = 3 == Z|19|5|3| & Z | m|m o | z
N EEEEE VN[N e ]
In2 - \ NN N Y - - I I I
out |- VN N P U e

B Program example

1.ROL
When the input signal "Source data" is 2#1100000000000000and "Number of bits to shift" is 1, the output
signal "Result data" is 2#1000000000000001, obtained by 1-bit shift to the left.

ST:
Expression Type Value :;Tf:red Address Comment
@ Resultdata INT 2#1000000000000001
@ Number of rotation bits INT 2=0000000000000001
# Source data INT 2#1100000000000000
LD:
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E : T ) Prepared
xpression ype Value Valie Address
® Sourcedata INT 2#1100000000000000
% Resultdata INT 2#1000000000000001
@ MNumber of rotation bits ~ INT 2%0000000000000001
2.ROR

When the input signal "Source data" is 2#0000000000000011 and "Number of bits to shift" is 1, the output
signal "Result data" is 2#1000000000000001, obtained by 1-bit shift to the right.

ST:
Expression Type Value \F:;TS:red Address Comment
# Sourcedata INT 2#0000000000000011
@ Resultdata INT 2#1000000000000001
@ Number of rotation bits INT 2=0000000000000001
LD:
: Prepared
E T
xpression ype Value Value Address
@ Source data INT 2%0000000000000011
# Result data INT 2%1000000000000001
# Number of rotation bits INT #0000000000000001

B Precautions

- This instruction supports the integer data type.

3.6.7 RCL and RCR

B Instruction description

RCL: Rotates the bit string of the operand to the left (toward the least-significant bit). When a carry occurs,
the carry flag is set to ON.

RCR: Rotates the bit string of the operand to the right (toward the most-significant bit). When a carry oc-
curs, the carry flag is set to ON.
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Instruction Name FB/FC LD Expression ST Expression
RCL
Rotate left with — &N ENO = L xcarmyFiage, wb
tat twit = ta:=
RCL otatefertwith | ¢ = xCarryFlag — . .(X arryrlag=, woata:=,
carry uiBit:=);
= wData
— uiBit
RCR
Rotate righ — EN ENO — RCR(xCarryFl D
otate right xCarryFlag:=, wData:=,
RCR . & FC = xCarryFlag — BN
with carry uiBit:= cyclic);
= wData
—{ uiBit
B Variable pin definition
Input variables
Input Variable Name Data Type Value Range Initial Value Description
XCarryFlag Data carry flag BOOL - Data carry flag
wData Data source WORD - Data source
N f i N f i
UiBit .umbero rotation UINT 1to 1024 .umbero rotation
bits bits
Bool- . . Real Time, Duration,
Bit String Integer Num- )
ean b Date, and Text String
er
® w | = |2 5|lg|lcls|lcS|le|l=|olc|na|m| 2o 4
o < | O sl =g clz|z|s|lzsm|@|l=|2|0|9| =
S |A|2|8|8|3|53|5|2|53|5|53|3 7|2 &|7|5|7 |z
XCarryFlag | v - - - - S I I A I I S I R I I A A - -
wData - - \/ - - L I I A I S I I N I A - -
uiBit - - - - - =N - e S I I N I A - -

B Program example

1.RCL

When the input signal "Source data" is 2#1110000000000000 and "Number of bits to shift" is 1, shift is
triggered once, the output signal "Result data" is 2#1100000000000001, obtained by 1-bit shift to the left,

and XCarryFlag

ST

Expression

@ Sourcedata

is ON.

Type
WORD

@ Mumber of rotation bits UINT

& carryflag
@ Execute
* @ R_TRIG_D

LD

BOOL
BOOL
R_TRIG

Value
2+1100000000000000
2#0000000000000001

FALSE

Prepared
Value

Address

Comment




Data Shift Instructions

£ : T Prepared
xpression ype Value Value
$ Sourcedata WORD 2#0000000000000110
@ Number of rotation bits ~ UINT 2#0000000000000001

$ Carryllag BOOL
# Execute BOOL

2.ROR

When the input signal wData is 2#0000000000000011 and uiBit is 1, shift is triggered once, the output
signal wData is 2#0000000000000001, one bit of the valid data is shifted to the right, and XCarryFlag is ON.

ST
Expression Type Value C;ff:’e” Address Comment
+ & R_TRIG_O R_TRIG
@ BExecute BOOL
@ Carryflag BOOL
@ Sourcedata WORD 220000000000000001
@ Number of rotation bits UINT 2#0000000000000001
LD
Expression Type Value Prepared
Value
@ Sourcedata WORD 2%0000000000000001
@ Number of rotation bits UINT 2%0000000000000001
§ Carryflag BOOL
# oecse o0

3.6.8 SFTL and SFTR

B Instruction description

SFTL: Copies a specified length of bit data from the source array to the destination array in a continuous
leftward shift.

SFTR: Copies a specified length of bit data from the source array to the destination array in a continuous
rightward shift.
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Instruction Name FB/FC LD Expression ST Expression
SFTL
— EN ENO —
o | pbyDataSrc | S!:TL(pbyDataSrc:=ADR(),
SFTL Bit shift left FC oA uiSizeSrc:=, pbyDataDes:=,
— uiSizeSrc o B
uiSizeDes:=);
— pbyDataDes
—{ uiSizeDes
SFTR
— EN ENO |-
o —{ pbyDataSrc — | SFTR(pbyDataSrc:=, uiSizeSrc:=
SFTR Bit shift right FC Y
'tshitrig — uiSizeSrc , pbyDataDes:=, uiSizeDes:=);
— pbyDataDes
— uiSizeDes
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
pbyDataSrc Source data POINTER_ - - Source data
TO_BYTE
pbyDataDes Target data POINTER_ - - Target data
TO_BYTE
uiSizeSrc Number of data BYTE - - Number of data
sources sources
uiSizeDes Number of target BYTE - - Number of target
data entries data entries
Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
w© m | = g Slclcl€|CS|lul_|lolrl=m|S|alola 4
Q =< © sl2|l=z|glc =z &@|l=>|o0|9|=
S |A|8|8|8|2|3|3|5|3|7|3|53|F|F|R|m|5|7 |2
pbyDataSrc POINTER_TO_BYTE
pbyDataDes POINTER_TO_BYTE
uiSizeSrc - - - - S I A I e I I A S A N I
uiSizeDes - - - - I I A I S I I I I A N I

B Program example

SFTL

This instruction copies uiSizeSrc (number of array elements copied once) bits of the head address of
pbyDataSrc (source array) to the low-bit region with the head address of pbyDataDes (destination array).
Before the copy operation, uiSizeDes bits of pbyDataDes are shifted leftwards by uiSizeSrc bits.

The following figures show the results after two triggers.

ST
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Expression
# uiSizeSrc
@ uiSizeDes
= @ Sourcedata
@ Source data [0]
# Sourcedata[l]
= @ Targetdata
@ Targetdata[0]
# Targetdata[l]
# Targetdata[2]
# Targetdata[3]
@ Targetdata[a]
@ Targetdata[s]
@ Targetdata[6]
@ Targetdata[7]
@ Targetdata[s]
@ Targetdata[9]
@ Targetdata[10]
$ Execute
+ @ RTRIGO
<

LD

Expression
& uiSizeSrc
@ uiSizeDes
= @ Sourcedata
% Sourcedata [0]
@ Sourcedata[1]
= @ Targetdata
@ Targetdata[0]
# Targetdata[l]
® Targetdata[2]
P Targetdata(3]
@ Targetdata[4]
P Targetdata[5]
@ Targetdata[6]
P Targetdata[7]
@ Targetdata[8]
@ Targetdata[9]
@ Targetdata[10]

@ Execute

2.SFTR

Type

BYTE

BYTE

ARRAY [0..1] OF BOOL
BOOL

BOOL

ARRAY [0..10] OF BOOL
BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

R_TRIG

Type

UINT

UINT

ARRAY [0..1] OF BOOL
BOOL

BOOL

ARRAY [0..10] OF BOOL
BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

Value Prepared Address Comment
Value

Value

This instruction copies uiSizeSrc (number of array elements copied once) bits of the head address of
pbyDataSrc (source array) to the high-bit region with the head address of pbyDataDes (destination array).
Before the copy operation, uiSizeDes bits of pbyDataDes are shifted rightwards by uiSizeSrc bits.

The following figures show the results after two triggers.

ST

Expression
& uiSizeSrc
# uiSizeDes
= @ Sourcedata
& Sourcedata [0]
@ Sourcedata[1]

= @ Targetdata
# Targetdata[o

Target data [1]

[
[
Target data [2]
Target data (3]

Target data [4]

&
L4
L4
L4
 Targetdata[s]
# Targetdatals]
@ Targetdata[7]
# Targetdata[s)
# Targetdata[9]
# Targetdata[10]
# Execute

+ & R_TRIG_0
<

Type value
BYTE 2
BYTE 6

ARRAY [0..1] OF BOOL

o

BOOL TRUE

ARRAY [0..10) OF BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
R TRIG

Prepared
Value

Address Gament
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LD

Expression

v
v

L]

¢ ¢ ¢ 9 e @ @ @9

®

@ uiSizeSrc
@ uiSizeDes

= @ Sourcedata

Source data [0]

Source data [1]

= @ Targetdata

Target data (0]
Target data [1]
Target data (2]
Target data (3]
Target data [4]
Target data [5]
Target data (6]
Target data [7]
Target data [8]
Target data [9]
Target data [10]

$ Execute

Type
BYTE
BYTE

ARRAY [0..1] OF BOOL

BOOL
BOOL

ARRAY [0..10] OF BOOL

BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

Value

B Precautions

uiSizeSrc should not exceed uiSizeDes. Otherwise, the PLC stops unexpectedly.

3.6.9 WSFL and WSFR

B Instruction description

WSFL: Copies a specified length of word data from the source array to the destination array in a continu-
ous leftward shift.

WSFR: Copies a specified length of word data from the source array to the destination array in a continu-
ous rightward shift.

Intsitc:ﬁc— Name FB/FC LD Expression ST Expression
WSFL
— EN ENO
—{ pwDataSrc - = uiSi =
WSEL Word shift left EC p. . WSFL(waataSrf:.. , uiSizeSrc:=,
— uiSizeSrc pwDataDes:=, uiSizeDes:=);
— pwDataDes
—| uiSizeDes
WSFR
— EN ENO —
_ — pwDataSrc — | WSFR(pwDataSrc:=, uiSizeSrc:=,
WSFR Word shif ht Fi e
S ord shiftrig ¢ — uiSizeSrc pwDataDes:=, uiSizeDes:=);
— pwDataDes
— uiSizeDes

Input variables

-170-




Data Shift Instructions

Input Variable Name Data Type Value Range | Initial Value Description
pbyDataSrc Source data POINTER_TO_INT - Source data
pbyDataDes Target data POINTER_TO_INT Target data
uiSizeSrc Number of source | UINT 1to 1024 Number of source

data entries data entries
uiSizeDes Number of target | UINT 1to0 1024 Number of target
data entries data entries
Bool- . . Real Time, Duration,
Bit String Integer Num- )
ean b Date, and Text String
er
@ @ | = g Slclcl€S|S|lulololclzm|Tlalol o 4
o o Sl =g clz|lz|2|sm|BB|=|=2|oc|9|=
o |A|8|8|8|5|3|35/3|3|3|5|3|8|B|8|7|8|7|Z2
pbyDataSrc POINTER_TO_BYTE
pbyDataDes POINTER_TO_BYTE
uiSizeSrc - - - - SR I I A I S I I I
uiSizeDes - - - - - - -

B Program example

1. SFL

Shift the first iSizeSrc (number of array elements copied) bits of pwDataSrc (source array) and the first ui-
SizeDes (number of target data entries) bits of pwDataDes (destination array) leftwards by uiSizeDes bits,
and save the result to pwDataDes. In general, the execution is triggered by pulses.

The following figures show the results after three triggers.

ST
IF xDel AND
xBEesult
EHD_IF
LD

HNOT xDelCld THEN

:= StackDel {(InCut := aryInCut[Z],
Size = uisize,

Hum := uilum,

Offset := ullfifset,

) 7
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Expression Type Value
& uiSizeSrc UINT 2
@ uiSizeDes UINT 6
= @ Sourcedata ARRAY [0..1] OF INT
@ Sourcedata [0] INT 11
# Sourcedata[l] INT 22
=  ® Targetdata ARRAY [0..10] OF INT
@ Targetdata[0] INT 11
® Targetdata[l] INT 22
@ Targetdata[2] INT 11
® Targetdata[3] INT 22
@ Targetdata[4] INT 11
@ Targetdatal[5] INT 22
@ Targetdata[6] INT 0
# Targetdata[7] INT 0
@ Targetdata (8] INT 0
@ Targetdata[9] INT 0
@ Targetdata[10] INT 0
@ Execute BOOL
<
2. WSFR

Shift the first iSizeSrc (number of array elements copied) bits of pwDataSrc (source array) and the first
uiSizeDes (number of target data entries) bits of pwDataDes (destination array) rightwards by uiSizeDes
bits, and save the result to pwDataDes. In general, the execution is triggered by pulses.

The following figures show the results after two triggers.

ST
Expression Type Value L reparee Address Comment
$ uiSizeSrc UINT 2
@ uiSizeDes UINT 6
= @ Sourcedata ARRAY [0..1] OF INT
@ Sourcedata 0] INT 11
@ Sourcedata 1] INT 2
= @ Targetdata ARRAY [0..10] OF INT
@ Target data[0] INT 0
® Targetdata[1] INT 0
® Targetdata(2] INT 11
@ Targetdata (3] INT 2
@ Targetdata(4] INT 1
@ Target data (5] INT 2
@ Targetdata(6] INT 0
@ Targetdata[7] INT 0
@ Targetdata (] INT i
@ Targetdata[9] INT 0
@ Targetdata[10) INT 0
# Execute BOOL
<
LD
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<

Expression

p
L

L4

v
P
@
v
?
P
v
L4
P
L 4

& uiSizeSrc
@® uiSizeDes
= @ Sourcedata

Source data [0]
Source data [1]

= @ Targetdata

Target data [0]
Target data [1]
Target data [2]
Target data[3]
Target data [4]
Target data [5]
Target data [6]
Target data 7]
Target data 8]
Target data [9]
Target data [10]

® Bxecute

Type

UINT

UINT

ARRAY [0..1] OF INT
INT

INT

ARRAY [0..10] OF INT

2(3|3

Value

o o o o o

B Precautions

- uiSizeSrc should not exceed uiSizeDes. Otherwise, the PLC stops unexpectedly.

3.6.10 SFRD and SFWR

B Instruction description

SFRD: Reads data of a specified length after execution.

SFWR: Writes data of a specified length after execution.

Instruc- Name FB/FC LD Expression ST Expression
tion
SFRD
— EN ENO SFRD(pfDataSrc:=, uiSize:=
SFRD | Shiftreadin FIFOmode | FC (pfDataSre:=, uisize:=,
— pfDataSrc fDataDes=>);
— uiSize fDataDes
SFWR | Shiftwritein FIFO mode | FC ‘ SPWR(fDatasrc:=,
pfDataDes:=, uiSize:=);
Bl Variables
Input variables
Input Variable Name Data Type Value Initial Value Description
Range

PfDataSrc

Source data

POINTER_TO_REAL

Source data
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Input Variable Name Data Type Value Initial Value Description
Range
uiSize Number of elements | UINT - - Number of elements in
in the source data the source data queue
queue or the floating- or the floating-point
point array array
fDataDes Read data REAL - - Read data
Output variables
Output Variable Name Data Type Value Initial Value Description
Range
fDataSrc Source data REAL - - Source data
PfDataDes Target data POINTER_TO_REAL | - - Target data
uiSize Number of elements | UINT - - Number of elements in
in the source the source data queue
data queue or the or the floating-point
floating-point array array
Bool- ) . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
@ w | = % SlclclclCS|lunlololcln T|lalol o 4
S 3|28l |2|z g2|E|z/z|z|z|0|@&|z|5|c|9 |2
= m | 8 3|3 2|53/ 5|57 |5 |5 |F EB|m|m|© Z
PfDataSrc POINTER_TO_REAL
uiSize - e e e L e e e e e - -
fDataDes - - - - - e - - - - - - - -
fDataSrc - - - - - T - |- B - -
PfDataDes POINTER_TO_REAL
S S S S 5 5 S S L B B BB N E

B Program example

1. SFRD

This instruction reads the first data entry in the FIFO queue pfDataSrc to fDataDes, and shifts the data
within the queue rightwards by one word. Then the queue pointer decreases by 1. The first device stores
a pointer. When the instruction is executed, the pointer value decreases by 1.

Then the content of the device specified by pfDataSrc is written to the position specified by the pointerin
the FIFO queue fDataDes. If the pointer is 0, the instruction is not executed.

ST

Initial status
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Expression Type Value \P[;?S:red
- § Sourcedata ARRAY [0..9] OF REAL
@ Sourcedata (0] REAL 1
# Sourcedata[l] REAL 1
@ Sourcedata (2] REAL 2
@ Sourcedata (3] REAL 3
@ Sourcedata [4] REAL 4
§ Sourcedata (5] REAL 5
@ Sourcedata [6] REAL 6
@ Sourcedata[7] REAL 7
@ Source data (8] REAL 8
@ Source data [9] REAL 9
@ Datalength UINT 10
@ Resultdata REAL 0
§ Execute BOOL FALSE
<
Status after five triggers
Expression Type Value C;ff:'
= @ Sourcedata ARRAY [0..9] OF REAL
@ Sourcedata [0] REAL 1
# Sourcedata[1] REAL [
@ Sourcedata[2] REAL 7
# Sourcedata[3] REAL 8
# Sourcedata[4] REAL 9
# Sourcedata[5] REAL 9
# Source data [6] REAL 9
@ Sourcedata[7] REAL S
@ Sourcedata[8] REAL 9
@ Source data [9] REAL 9
@ Datalength UINT 10
@ Resultdata REAL 5
§ Bxecute BOOL FALSE
+ @ R_TRIG_D R_TRIG
<
LD
Initial status
Expression Type Value C;?S:'
= @ Sourcedata ARRAY [0..9] OF REAL
@ Source data [0] REAL 1
# Sourcedata[1] REAL 1
# Source data [2] REAL 2
® Sourcedata[3] REAL 3
@ Source data [4] REAL 4
# Source data [5] REAL 5
@ Source data [6] REAL [
@ Sourcedata|T) REAL 7
@ Sourcedata [8] REAL 8
# Source data [9] REAL 9
@ Datalength UINT 10
# Resultdata REAL 0
§ Execute BOOL FALSE
£

Status after five triggers
2. SFWR

This instruction writes the value of fDataSrc to the FIFO queue starting from pfDataDes (with the length of
uiSize). The first device stores a pointer. When the instruction is executed, the pointer value increases by 1.

Then the content of the device specified by fDataSrc is written to the position specified by the pointer in
the FIFO queue pfDataDes.

ST

Initial status
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Expression Type Value 5;ff§’ed
+ @ R_TRIG_0 R_TRIG
# Execute BOOL
@ Sourcedata REAL
# Datalength UINT 10
= @ Resultdata ARRAY [0..9] OF REAL
@ Resultdatal[0] REAL 0
@ Resultdata[1] REAL 0
@ Resultdata[2) REAL 0
@ Resultdata[3] REAL 0
@ Resultdatal[4] REAL 0
@ Resultdata[5] REAL 0
@ Resultdatal[6] REAL 0
@ Resultdata[7] REAL 0
@ Resultdata[8] REAL 0
@ Resultdata[9] REAL 0
<
Status after five triggers
Expression Type Value \F;:L"J:Ed
= ¢ R_TRIG_D R_TRIG
¥ K BOOL
"% Q BOOL
@ Execute BOOL
@ Sourcedata REAL
@ Datalength UINT 10
= @ Resultdata ARRAY [0..9] OF REAL
@ Resultdata [0] REAL 5
& Resultdata [1] REAL 1
@ Resultdata[2) REAL 1
# Resultdata [3] REAL 1
$ Resultdata [4] REAL i
# Resultdata[5] REAL 1
% Resultdata[6] REAL 0
§ Resultdata[7] REAL 0
@ Resultdata [8] REAL 0
@ Resultdata[3] REAL 0
<
LD
Initial status
Expression Type C;ff:rea
§ Execute BOOL
@ Source data REAL 1
@ Datalength UINT 10
= @ Resultdata ARRAY [0..9] OF REAL
% Result data [0] REAL 0
% Resultdata [1] REAL 0
% Resultdata (2] REAL 0
# Result data [3] REAL 0
@ Resultdata [4] REAL 0
# Resultdata [5] REAL 0
# Resultdata [6] REAL 0
# Resultdata (7] REAL 0
# Resultdata (8] REAL 0
@ Resultdata (9] REAL 0
<

Status after five triggers
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Prepared

Expression
Value

Type Value

-
REAL i
UINT 10
ARRAY [0..9] OF REAL
REAL

REAL

REAL

REAL

REAL

REAL

REAL

REAL

$ Execute

#® Sourcedata

@ Datalength
= @ Resultdata
Result data [0]

-

Resultdata[1]
Resultdata [2]
Resultdata[3]
Resultdata [4]
Resultdata [5]
Resultdata [8]
Resultdata [T]

Resultdata [8]

L 2R SR BE 38 38 SE 38 3R 2
O & & © KB Kk B B B oW

Resultdata [9]

<

B Precautions

- The first element of the source data needs to be assigned in advance. Otherwise, the execution fails.

3.6.11 NSHLC and NSHRC

These instructions shift bit strings by more bits. The Carry (CY) Flag is included.
NSHLC: Shifts the bit strings to the left (toward higher bits).
NSHRC: Shifts the bit strings to the right (toward lower bits).

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
NSHLC Shift N-bits left with | FC NSHLC (
MSHLC
carry InOut :=,
— EN ENO |- )
— InDut | Size:=,
—{ Size PCY |- Num:=,
— Mum P_CY=>);
NSHRC Shlft N-bits right FC NSHRC NSHRC (
with carry 1en ENO InOut :=,
— InOut — Size =,
— Size PCY - NUm =
— Mum o
P_CY=>);
B Variables
Input variables
Input Vari- . .
able Name Data Type Value Range Initial Value Description
Size Numb.erof t?ltsm USINT Depends on data 1 Nurnberofbﬁsmthe shift
the shift register types register
Number of bits t D d dat
Num L!m erorbiisto USINT epends on data 1 Number of bits to shift
shift types
B In-outvariables
In-Out Vari-
f al:)learl Name Data Type Value Range Initial Value Description
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Shift
InOut(] I, Depends on data . .
register - - Shift register array
(array) types
array
B Outputvariables
Output Vari- . —
zble Name Data Type Value Range Initial Value Description
Depends on data
P_CY Carry flag BOOL P - Carry flag
types
Bool- . . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
or] w | = g S lclcl€lClu|l_|lolclz|lS5|alol o 4
O = o (R I R e I I I = B < T == == 4 o | o
o o = m = o )
e |R|8|2|2|3|3|3|3|53|7|5|5|7|z|m|m|° |7z
moutl |V [N [N N[ e e e
(array)
Size | - T e
Num | - T e
PcY | S e e e I I e e e e e N S
B Function

These instructions shift Size array elements starting from InOut[0] in shift register array InOut[] by Num
bits. The last bit that is shifted out of the register is output to the Carry (CY) Flag. Zeros are inserted for the

bits at the other end.

NSHLC: Shifts bits leftwards from the lower elements in the array to the higher elements and from the
least-significant bits to the most-significant bits.

NSHRC: Shifts bits rightwards from the higher elements in the array to the lower elements and from the
most-significant bits to the least-significant bits.

B Program example

LD ST
VAR
abyInCut : ARRAY [0..4] OF BYTE := [5(2210110111)]:
u=zifize : OSINT := 15;
Defined usilum ¢ USINT := 2:
variable xP CY : BOOL;
xResult : BOOL;
END VAR
NEHLC ¥Result := WSHLC (InCut:= abyInCut[l],
EN ENO Size:= usiSize,
Hum:= usiNum,
Program abylnQut[1] — InOut — xResult P CY=> xF CY):
usisize — Size PLY o cy
usiNum — Num
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Running
result

i abyInOut
@ abyInOut[0]
@ abyInOut[1]
i abyInOut[2]
@ abyInOut[3]
@ abyInOut[4]

i usiSize

@ uzilum

@ xP_CY

i wResult

ARRAY [0..4] OF BYTE
BYTE

BYTE

BYTE

BYTE

BYTE

USINT

USINT

BOOL

BOOL

2210110111
2711011100
2%11011110
2210110111
2710110111
2700001111
2200000010

TRUE

B Precautions

When the value of Num is 0, the shift operation is not performed, the return value is TRUE, InOut[] does
not change, and the value of P_CY is FALSE.

When the value of Num is greater than Size, Size bit values from bit 0 of InOut[0] are FALSE. The value of

the Carry Flag (CY) changes to FALSE.

When the value of Size exceeds the InOut[] array, the return value is FALSE, InOut[] does not change, and

the value of P_CY is FALSE.

3.7 Data Type Conversion Instructions

3.7.1 Instruction List
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Instruction Category

instru

Data type conversion

ctions

Name FB/FC Function

BOOL_TO_<TYPE> FC Conversion from bool to a
type

BYTE_TO_<TYPE> FC Conversion from byte to a
type

WORD_TO_<TYPE> FC Conversion from word to a
type

DWORD_TO_<TYPE> FC Conversion from doubleword
to atype

INT_TO_<TYPE> FC Conversion from integerto a
type

SINT_TO_<TYPE> FC Conversion from short integer
to atype

DINT_TO_<TYPE> FC Conversion from long integer
to atype

UDINT_TO_<TYPE> FC Conv.ersion from unsigned
long integer to a type

REAL_TO_<TYPE> FC Conversion from real number
to a type

STRING_TO_<TYPE> FC Conversion from text string to
atype

TIME_TO_<TYPE> FC Conversion from time to a
type

TOD._TO_<TYPE> FC Conversion from time of day
to a type

DATE_TO_<TYPE> FC Conversion from date to a
type

DT_TO_<TYPE> FC ;onversion from date and
time to a type

DtToString FC DT-to-text string conversion

DateToString FC Date-to-text string conversion

FC Time of day-to-text strin

TodToString ! . Y xtstring
conversion

EnumToNum FC Enu mer.at|on—to—|nteger
conversion

NumToEnum FC Integer—Fo—enumeratlon
conversion

3.7.2 BOOL_TO_<TYPE>

B Instruction description

This instruction converts a variable from the Boolean type to other data types.

bool to a type

Instruction Name FB/FC LD Expression ST Expression
. BOOL TO BYTE
c .
BOOL_TO_<TYPE> onversionfrom | oo EN ENO | :=BOOL_TO_<TYPE>();

B Variables
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Variable Name Data Type Value Range Initial Value Description
IN Data source BOOL - - Data source
ouT Output data <TYPE> - - Data after
conversion

Bool- X . Real Time, Duration,

Bit String Integer Num- .

ean b Date, and Text String

er

oe] m | = g SlciclCSiclun|l_|lo|lcl=m|S|alolo 4

o < |9 O = e e B T = I I o T = == o | o

= o | 9 = =z Z | =z m| = ©] =

° |F|Z|g|g|3|3|2|2|5|7|53|5|7 |2 |”|lA|S |72

ouT VNV VNNV IV [ Y Y

B Program example

BOOL_TO_BYTE is used as an example.

ST
Expression Type Value
& Data BYTE 1
@ Data_0 BOOL TRUE
<
-
1| Datal 1 |:=BOOL_TO BYTE (Data_O[RGNEN) :
:
LD
Expression Type Value
@ Data BYTE 1
# Data_0 BOOL TRUE
<
-

L Net comment

BOOL_TO_BYTE

Data_0

3.7.3 BYTE_TO_<TYPE>

B Instruction description

This instruction converts a variable from the Byte type to other data types.

Instruction Name FB/FC LD Expression ST Expression
c ion f BYTE TO DINT
onversion from

BYTE_TO_<TYPE> Verst FC —EN ENO |— | :=BYTE_TO_<TYPE>();

byte to a type
B Variables
Variable Name Data Type | Value Range | Initial Value Description
IN Data source BYTE - - Data source
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Variable Name Data Type | Value Range | Initial Value Description
ouT Output data <TYPE> - - Data after conversion
Bool- . . s Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
Wméggccccm_on—m'_ﬁo_. 4
o (@) sl =2\l z|zs|z|m|8d =|=|0|9|=
S |7 |8|8|8|3|5|5(3|5|5|5|3|7|8|R|7|8|7|5
out | VIV VNV VYN Y Y Y Y
B Program example
BYTE_TO_DINT is used as an example.
ST
# Data_2 DINT 10
# Data_1 BYTE 10
<
& W
1 Data_2[ 10  |:=BYTE TO DINT(Data_1[10):
LD
@ Data_2 DINT 10
% Data_l BYTE 10
<
o N
! Net comment
BYTE_TO_DINT

Data.2

Data_1 | 10

3.7.4 WORD_TO_<TYPE>

B Instruction description

This instruction converts a variable from the Word type to other data types.

Instruction Name FB/FC LD Expression ST Expression
Conversion WORD _TO DT
WORD_TO_<TYPE> fromwordtoa | FC — EN ENO :=WORD_TO_<TYPE>();
type — —
B Variables
Variable Name Data Type Value Range Initial Value Description
IN Data source WORD - - Data source
ouT Output data <TYPE> - Data after conversion
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Bool- ) . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
w) — (%2}
W g = =|=s|S|clS|CSlu|l=|glc|xm|S a9 3
8 o|3|5|2|z|8|/E|z|Z|z|z|0|B|=2|%|0|9|Z2
9533355355—'3—.25520"%
out VN VNNV VIV Y[V [V Y Y
B Program example
WORD_TO_DT is used as an example.
ST
@ Data_14 DATE_AND_TIME DT#1970-1-1-3:25:45
@ Data_13 WORD 12345
<
& W
1{® Data_14| DT#1570-1-1-3.25:45 ]:=WORD TO DT (Data_l3[12345)) ;
LD
@ Data_14 DATE_AND_TIME DT#1970-1-1-3:25:45
@ Data_13 WORD 12345
<
& W
Net comment
WORD_TO DT
Data_13 [12345 Data_14 | DT#1970-1-1-3:25:45 |

3.7.5 DWORD_TO_<TYPE>

B Instruction description
This instruction converts a variable from the DWORD type to other data types.
Instruction Name FB/FC LD Expression ST Expression
Conversion from DWORD TO_INT
DWORD_TO_<TYPE> doublewordtoa | FC — EN ENO | | :=DWORD_TO_<TYPE>();
type — —
B Variables
Variable Name Data Type Value Range Initial Value Description
IN Data source DWORD - - Data source
ouT Output data <TYPE> - - Data after conversion
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Bool- ) . Real Time, Duration,
Bit String Integer Num- )
ean b Date, and Text String
er
Wméggccccm_cu—xj'_qoq g
o S Sl2|l=z|g|cl|lz|z|ls|s|ol@| =|=2|oc|9|=
o |A|8|8|8(3|53|2|2|53|5|5|3|F|8|&|7|8 |72
S R R O O N N N M N N N N N N N N N N N
B Program example
DWORD_TO_DT is used as an example.
ST
@ Data_10 INT 100
@ Data_9 DWORD 100
<
A W
L~ Data_l0[ 100 ]:=DWORD TO INT(Data S 100  |:
LD
@ Data_10 INT 10
$ Data_9 DWORD 10
<
& W
Net comment
DWORD _TO_INT
Data_9 10 Data_10
3.7.6 INT_TO_<TYPE>
B Instruction description
This instruction converts a variable from the Integer type to other data types.
Instruction Name FB/FC LD Expression ST Expression
; INT_TO_BYTE
c .
INT_TO_<TYPE> wonversiontrom - - EN ENO = | =INT_TO_<TYPE>();
integer to a type
B Variables
Variable Name Data Type Value Range Initial Value Description
IN Data source INT - - Data source
ouT Output data <TYPE> - - Data after conversion
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Bool- . . = Time, Duration,

Bit String Integer Num- .

€an b Date, and Text String

er

@ w | = g Slciclclc|ulo|lolc|lna 5lalg| 4 4

o =|d|3|lad|l2|z|g|c|zz|=s|=z|o|@|l==|oc |9 | =

e |3 2|8 Z|5|Z|5|9|7|5 |5 Zlzlm m|l o =

ouT VNNV N VIV NN VNN Y Y Y

B Program example

INT_TO_BYTE is used as an example.

ST
@ Data_12 BYTE 20
# Data_11 INT 20
<
-
1|¢ Data_12[20 |:=INT TO BYTE(Data_l1[_ 20 ):
LD
@ Data_12 BYTE 20
@ Data_11 INT 20
<
& W
Net comment
INT_TO _BYTE
Data 11
3.7.7 SINT_TO_<TYPE>
B Instruction description
This instruction converts a variable from the short integer type to other data types.
Instruction Name FB/FC LD Expression ST Expression
Conversion SINT_TO_REAL
SINT_TO_<TYPE> from short FC — EN ENO - | :=SINT_TO_<TYPE>();
integer to a type = -
B Variables
In-out variables
Variable Name Data Type Value Range Initial Value Description
IN Data source INT - - Data source
ouT Output data <TYPE> - - Data after conversion
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Bool- ) ) Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
wméggccccm_ou—xnrqoq 4
o o S22z clz|z|l=|zs|o@|l=|=2|0|9|=
o |7|8|8|8|5|53/2|3|3|3|5|5|8|B|&|7|S8 |72
IN - I U U i I T
S Ta A N IR N N I I R NI I Y VIV VY VN
B Program example
SINT_TO_REAL is used as an example.
ST
@ Data_18 REAL 20
@ Data_17 SINT 20
<
-
Data_18 20  |:=SINT TO REAL(Data 17[ 20 ):
LD
@ Data_18 REAL 20
@ Data_17 SINT 20
<
& W
Net comment
SINT_TO_REAL
Data_17 [20 Data18 [ 20 ]
3.7.8 DINT_TO_<TYPE>
B Instruction description
This instruction converts a variable from the long integer type to other data types.
Instruction Name FB/FC LD Expression ST Expression
Conversion DINT TO BOOL
DINT_TO_<TYPE> from long FC — EN ENO — | :=DINT_TO_<TYPE>();
integer to a type — —
B Variables
In-out variables
Variable Name Data Type Value Range Initial Value Description
IN Data source INT - - Data source
ouT Output data <TYPE> - - Data after conversion
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Bool- ) . Real Time, Duration,

Bit String Integer Num- .

ean ber Date, and Text String

oy m | = g = ¢|lc|S|CS|lu|l=|lglc|=n|5|29]| 4

o} S| sl |2 =8|z z|=z|z|@ | @ml=z=|=lo|9|=

S |A|8|8(8|5|3|2|2|3|5|3|3|5|8|3|7|8 % 2

out N N N I I I B I SV N BV BV R Y R N R N Y

B Program example

DINT_TO_BOOL is used as an example.

ST
# Data_s BOOL
# Data_s DINT 10
€
W
1+ Data_¢|ENEN:=DINT TO BOOL(Data 5[ 10 ):
LD
# Data_6 BOOL
@ Data_s DINT 10
<
b OF

L Net comment
DINT_TO_BOOL

Data_5 Data 6 RIS

3.7.9 UDINT_TO_<TYPE>

B Instruction description

This instruction converts a variable from the unsigned long integer type to other data types.

Instruction Name FB/FC LD Expression ST Expression

Conversion from

UDINT_TO_<TYPE> unsigned long FC :=UDINT_TO_<TYPE>();
integer to a type =
Bl Variables
In-out variables
Variable Name Data Type Value Range Initial Value Description
IN Data source INT - - Data source

ouT Output data <TYPE> - - Data after conversion
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Bool- ) ) Real Time, Duration,
Bit String Integer Num- .
ean ber Date, and Text String
=) — %]
@ w | 2| == |S|c|lS|C|lol=|lglc|=m|S|d|9| g =
O Sc|s|los|l&2 =828z |z|=z|z0|@m|l=z=|=2lo|9|=
o |A|2|8|8|2(3|2|2|5|3|5|3 |7 |8|8|3|8|7 |2
ouT VNNV YNNIV N Y Y Y Y
B Program example
UDINT_TO_WORD is used as an example.
ST
# Data_26 WORD 100
@ Data_25 UINT 100
<
a5
1 Data_26€[ 100 |:=UDINT TO WORD (Data_25[ 100 | ;
LD
@ Data_26 WORD 100
# Data_25 UINT 100
<
& W

Net comment

UINT_TO_WORD
Data_25| 100 Data_26

3.7.10 REAL_TO_<TYPE>

Instruction description

This instruction converts a variable from the real number type to other data types.

REAL_TO_<TYPE>

type

Instruction Name FB/FC LD Expression ST Expression
Conversion from REAL_TO_WORD
real numberto a FC — EN ENO - | :=REAL_TO_<TYPE>();

B Variables
In-out variables
Variable Name Data Type Value Range Initial Value Description
IN Data source INT - - Data source
ouT Output data <TYPE> - - Data after conversion
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Bool- . ) Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er

@ w | = g SlclclCS|CS w|l_lo x| 5lalo|ag 4

o = 8|2|8|3|5|5 |3 Z|5 (3|5 2|z2|&m|m|o | =
IN - - - - - - - - - - S I A A N I - -
our V[NV YN VNV VIVIVIV VIV VY

B Program example

REAL_TO_WORD is used as an example.

ST
@ Data_16 WORD 1
@ Data_15 REAL 1.123
<
N
Data_l€[_ 1 _J:=REAL TO WORD(Data_l5[ 11z » )):
LD
@ Data_16 WORD 1
# Data_15 REAL 1.123
<
-
Met comment
REAL TO_WORD
Data_15 112 » Data_16
3.7.11 STRING_TO_<TYPE>
B Instruction description
This instruction converts a variable from the String type to other data types.
Instruction Name FB/FC LD Expression ST Expression
Conversion from | T¢ STRING TO DWORD | | 5 RING_TO_<TYPE>();
STRING_TO_<TYPE> text string to a -~ EN ENO
type 7 B
B Variables
In-out variables
Variable Name Data Type Value Range Initial Value Description
IN Data source STRING - - Data source
ouT Output data <TYPE> - - Data after conversion
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Bool- . . = Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
w© m | = g SlcliclES|S|lwl_|lolc|= L T = 4
[} S|l g|lo|l&/ =8 |Cl=zz|lz|z|0@m|=z=|=2|o0 |2 |=
S |3 2|28 |2|3/3|3 3|57 |5 S| F|2| /| 9|7 2
ST A IV I I IV I VN BV BV IV IV IV I I VR VR R O N
B Program example
STRING_TO_DWORD is used as an example.
ST
& Data_20 DWORD 12345
@ Data_19 STRING '12345'
<
-
Data_20[ 12345 |:=STRING_TO DWORD (Data_19[ 12345  |);
LD
# Data_20 DWORD 12345
$ Data_19 STRING '12345'
<

MNet comment

STRING_TO_DWORD

Data 19 12345'

B Special example
ST

& Data_27
# Data_28

BOOL
STRING

Data 20

TRUE'

1 Data_27|§EHEN:=STRING TO BOOL(Data 28 __TRUE _)):

When the input for the String data type is TRUE, the corresponding Bool type variable is set to TRUE.

3.7.12 TIME_TO_<TYPE>

B Instruction description

This instruction converts a variable from the Time type to other data types.

ST Expression

Instruction Name FB/FC LD Expression
o TIME_TO_LWORD
TIME_TO_<TYPE> -onversionirom o {EN ENO | | =TIME_TO_<TYPE>():
time to a type

B Variables

-190-




Data Type Conversion Instructions

In-out variables

Variable Name Data Type Value Range Initial Value Description
IN Data source INT - - Data source
ouT Output data <TYPE> - - Data after conversion
Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
Wmiggccccm_on—;o'_—ucq 4
[} < | O i i=|9 | clz|=Zz|l=|s|o|&B|=|3 o |
=] (@) o = = zZ | = m = O X
°RIBIE|8|3|F|5 55|73 F|E|IF |7 T3
IN - - - - - - -] - - S T I R - - - |-
oot [N VNNV VY Y Y VIV VY N
B Program example
TIME_TO_LWORD is used as an example.
ST
@ Data_22 LWORD 100
@ Data_21 TIME T#100ms
<
-
1 Data_22| 100 |:=TIME_TO LWORD (Data_21| T#100ms b
LD
¢ Data_22 LWORD 100
¢ Data_21 TIME T#100ms
<
& W
Net comment
TIME_TO_LWORD
Data 22 | 100

Data_21 T#100ms

3.7.13 TOD_TO_<TYPE>

B Instruction description

This instruction converts a variable from the TOD type to other data types.

Instruction Name FB/FC LD Expression ST Expression

Conversion from TOD_TO_LWORD

TOD_TO_<TYPE> time ofdaytoa FC - EN EMO | :=TIME_TO_<TYPE>();
type — —

B Variables

In-out variables

Variable Name Data Type Value Range Initial Value Description
IN Data source INT - - Data source
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Variable Name Data Type Value Range Initial Value Description
ouT Output data <TYPE> - - Data after conversion
Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
@ m | = g SlclclS|Clul_lolclma Sl alol o 4
o < | © szl | clzz|=s|z|m|@ = |2|0|9|=
S |R|8|8|8|3|5|3|5|53|7|5|5 7|8 |5 |75 ||z
S R R O N R R Y R Y VN NN VYA

B Program example

TOD_TO_REAL is used as an example.

ST
@ Data_24 REAL 3.6672E+07
@ Data_23 TIME_OF_DAY TOD#10:11:12
<
. N
Data_24[ 3876407 » |:=TOD_TO_REAL(Data_23[ TOD#GiTi2  ):
LD
@ Data_24 REAL 3.6672E+07
¢ Data_23 TIME_OF_DAY TOD#10:11:12
<
F -
Net comment
TOD_TO_REAL
Data 23| TOD#10:11:12 Data 24 | 3.67E+07 »

3.7.14 DATE_TO_<TYPE>

B Instruction description

This instruction converts a variable from the Date type to other data types.

Instruction Name FB/FC LD Expression ST Expression
Conversion from sl
DATE_TO_<TYPE> FC — EN ENO - | :=DATE_TO_<TYPE>();
date to a type
Bl Variables
In-out variables
Variable Name Data Type Value Range Initial Value Description
IN Data source INT - - Data source
ouT Output data <TYPE> - - Data after conversion
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Bool- ) ) Real Time, Duration,

Bit String Integer Num- )

ean b Date, and Text String

er

@ m | = % =|S|c|S|S|lu|l=|glc|lx|5|=2|9|a 4
o o o) S |2=]| =2 C |l =z |=|= |\ m| @ = | = | o O | =
o = 8|z2|8|3|5/3|3 Z|5 |35 2|2|& A9 | =

IN - - - - - - - - - - e I - - -
T O O U R O N I N VIV VY VY v

B Program example

DATE_TO_DWORD is used as an example.

ST
@ Data_3 DATE D#2021-8-21
$ Data 4 DWORD 1629504000
<
& W
1| © Data_4[ 725504000 ]:=DATE TO DWORD (Data_3[ D#202i821 | :
LD
# Data_3 DATE D#2021-8-21
# Data_4 DWORD 1629504000
<
a5

Net comment

DATE_TO_DWORD

Data_4 | 1629504000

Data_3 | D#2021-8-21

3.7.15 DT_TO_<TYPE>

B Instruction description

This instruction converts a variable from the DT type to other data types.

Instruction Name FB/FC LD Expression ST Expression
Conversion from DT_TO_INT
DT_TO_<TYPE> dateand timeto | FC —EN  ENO :=DT_TO_<TYPE>();
atype — -
B Variables
Variable Name Data Type Value Range Initial Value Description
IN Data source INT - - Data source
ouT Output data <TYPE> - - Data after conversion
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Bool- ) ) Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
) — wn
® x| =2 |=|=|S|c|S|<Slvol=|lglc|xn T2 9o =
S S| d|d|2|z|2|E|z|2|z|z|p|d|=2|5|0|9|=2
S |R|E|8|8|5|52|5|5|5|5|5\F|F R A 8|7z
N N N N N N N N N N N N N N N N N
B Program example
DT_TO_INT is used as an example.
ST
& Data_s INT 22160
# Data_7 DATE_AND_TIME DT£2021-8-21-19:40:0
<
& W
1 Data_8[ 22180 |:=DT TO INT(Data_7[ DT2021-8-21-19:40:0 D:
LD
% Data_s INT 22160
# Data_7 DATE_AND_TIME DT£2021-8-21-18:40:0
<
L -
Net comment
DT _TO_INT
Data 7 | DT#2021-8-21-19:40:0 Data_8

3.7.16 DtToString

This instruction converts date and time to a text string.

B Instruction description

ST Expression

Instruction Name FB/FC LD Expression
DtToString
. — EN EMO | — i =
DT-to-text st DtToString (In :=,
DtToString OtextSINg 1 e _in B &
conversion out=>);
Out |—
Bl Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
In Date and time DT Depends on data | DT#1970-1- | Date and time
types 1-0:0:0

Output variables
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Output Variable Name Data Type Value Range Initial Value Description
Out Conversion result STRING[19] | 19 byte - Result text string
Bool- . ) Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
@© m | = g SlciclclCS|lau|llolcl=m|lT|lalo| o 4
& 1215/3|8|2|E|2|2/£/2|2|2/8|8|=(8|8|39|z
° |R|3|8|8|2|5/2|3|5|7|5|3|2|8|~ |7 5|72
N D D Y
B Function
This instruction converts date and time In to a text string.
NULL is added to the end of Out.
B Program example
LD ST
AR
dtin * DT = DI§2022-1-1-12:34:54a
Defined atriut STRING[12] :
variable xFesult : BOOL:
END VAR
DtToString ¥xBesult := DtToString(
EN  ENO|—— In:= dtlIn,
Program dtin— In  yRecult Out=» strlut) :
Out = strOut
& dtIn DATE_AND_TIME DT#2022-1-1-12:34:56
Running @ strOut STRING{19) '2022-01-01-12:34:56'
result @ wResult BOOL
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3.7.17 DateToString

This instruction converts date to a text string.

B Instruction description

ST Expression

Instruction Name FB/FC LD Expression
DateToString
1 EN ENO — DateToString (In :=,
Date-to-text
DateToString . o FC — In — Out =>);
string conversion Out |—
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
In Date DATE Depends on data | D#1970-1-1 | Date
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
Out Conversion result STRING[10] | 10 byte - Result text string
Bool- . . Real Time, Duration,
Bit String Integer Num- )
ean b Date, and Text String
er
Wmiggccccm_on—x;—uoq 4
= Sls|o ||z c\zz|z|lz|0 @ =[50 | 9|2
933@@35355—'55?5%?0*%
N e e V-] -
ot |- |- - - e e ] N
B Function
This instruction converts date In to a text string.
NULL is added to the end of Out.
B Program example
LD ST
WAR
Defined dIn DATE = :_‘=::::—'_—'_.-
iable striut STRIMG[1O] 2
varia ¥xEesult BOOL:
END VAR
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LD ST
DateToString xResult := DateToString(
EN ENOL— In:= dIn,
Program din—In — yResult Cut=> striut) :
Out — strOut
@ din DATE Dz2022-1-1
Running @ strOut STRING(10) '2022-01-01
result # xResult BOOL

3.7.18 TodToString

This instruction converts TOD to a text string.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
TodToString TodToString(

Time of day- — EN END — =

TodToString to-text string FC — — ’
. Out [— Out=>
conversion
);

B Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description
In TOD TOD Depends on data | TOD#:0:0:0 Hour, minute, second
types

Output variables

Output Variable Name Data Type Value Range Initial Value Description

Out String Qutput 13 bytes - String
(12 single-byte
alphanumeric
characters and
the final NULL

characters)
Bool Real Time, Duration
Bit String Integer Num- ’ ’
ean ber Date, and Text String

) — (]
T 2|52 2|G|lcs|S|Ele|lz|glc|rgl2 2|9 2o
S |3|212121z12/2|2|3|3|z2|3|2|R |3/8 |32
= Mmoo |88 |55 |5 S| E| & ™ | 5
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Bool- ) ) Real Time, Duration,

Bit String Integer Num- .

ean b Date, and Text String

er
) — wn
@ w |2 | =|=|S|c|S|€|lu|l=|loglcl=m | S| 2|9 o =
»| S| g 2 2| = o | d

8 |3|8/8/8/2/2|2|2/3/53|3|2|5|/8|2|23/8 /9|2
h m | g g g S|4 5 5| o e B I S m | m 5

out o e e e e e

B Function

This instruction converts TOD In to a text string. NULL is added to the end of Out.

B Program example

LD ST
VAR
. IN_VAR : TOD:
Def.med Cut_VER : STRING(1Z) ;
variable Return_VAR : BOOL;
END VAR
TeodToString Beturn VAR:=TodToString(
— EN ENO—— In:=IN VER ,
Program IN_V.QR —In - Return_VAR 3'1.11.'.=}C'1.1t_rv'?r'.|R
Out — Out VAR )i
@ IN_VAR TIME_QOF_DAY TOD#23:5%:59.999
Runnin
result ¢ @ Out_VAR STRING(13) '23:59:59.999'
# Return_VAR  BOOL

B Precautions

The unit of Out is ms.

3.7.19 EnumToNum

This instruction converts enumeration data to DINT data.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
EnumToMum
Enumeration- JdEN ENO EnumToNum (In :=,
EnumToNum to-integer FC — In L Oout=>);
conversion Out [—
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Bl Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description
In Data to convert - Dependsondata | - Data to convert
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
Out Conversion result DINT Dependsondata | - Conversion result
types
Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
@ mw | = g Slclcl<S|CSlul_lolclma| S alol o a
o < | O l=|9 | cl=z|z|l==\o|&B|=|> o=
= o o = = Z|lz || M = |5 © =
S |F|8|8|&|3|3|5|5|5|7|5|5|F|2|F 75|73
In Enumeration
ow [ [ [ [P

B Function

This instruction converts the value of data to convert In, which is an enumeration, to a DINT value, and
outputs the value to conversion result Out.

Use this instruction, for example, to monitor the value of an enumerated variable on a display or other de-
vices that do not handle enumerated variables.

B Program example

LD ST
WAR
Defined eln Weekds = Weekday.Tue;
. dicut DINT :
variable xResult : BOOL
END VAR
EnumToNum ¥Result := EnumTolNum(In:= eIm,
EN ENO b——uo Out=» dilut) :
Program
eln—{In — xResult
Out - diout
@ eln WEEKDAY Tue
Running d@ didut DINT 2
result & xResult BOOL

B Precautions

When the value after conversion of the data to convert In exceeds the DINT data range, an error occurs,
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the return value is FALSE, and Out is initialized to 0.

Set the basic data type for the data to convert In to BYTE, WORD, DWORD, LWORD, USINT, UINT, UDINT,
ULINT, SINT, INT, DINT, or LINT. Otherwise, the return value is FALSE and Out is initialized to 0.

3.7.20 NumToEnum

This instruction converts DINT data to enumeration data.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
NMumToEnum -
Integer-to- _leN — NumToEnum (In :=,
NumToEnum enumeration FC I | InOut :=);
conversion — InDut
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
In Data to convert DINT Dependsondata | 0 Data to convert
types
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
InOut Conversion result - Dependsondata | - Conversion result
types
Bool- . . Real Time, Duration,
Bit String Integer Num- )
ean b Date, and Text String
er
2 2|22/ 5|G|lc|S|Sle|l=s|glc|rlm|lz|gl= 3
S |A|8|13|8|2|3/2|2|3|3|2|35|E|8|5(3|S|2 |2
— oS g| o |- = | - = | & (o o
In - - - - - - - - - - - v - - - - - - - -
Out Enumeration

B Function

This instruction converts the value of data to convert In, which is DINT data, to an enumeration value, and
outputs the value to conversion result Out.

Use this instruction, for example, to change the value of an enumerated variable on a display or other
devices that do not handle enumerated variables.

B Program example

LD ST
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VAR
) diT DINT := 2:

Defined E;n:ut Weelda
variable xResult BOOL :

END AR

NumToEnum xResult := NumTcEnum{In:= dilm,
ENO Infut:= eInlut):
Program diln—In — xResult
elnQut — InOut

& diln DINT 2
Running @ elnOut WEEKDAY Tue
result # xResult BOCL

B Precautions

When the value after conversion of the data to convert In exceeds the range of the enumerated variable
InOut, an error occurs, the return value is FALSE, and Out does not change.

Ensure that the value of In after conversion is within the enumeration values of InOut. Otherwise, the pro-
gram obtains an unexpected result, the return value is TRUE, and the value of Out is the converted value

of In.

Set the basic data type for the enumeration value of InOut to BYTE, WORD, DWORD, LWORD, USINT, UINT,
UDINT, ULINT, SINT, INT, DINT, or LINT. Otherwise, the return value is FALSE and Out does not change.

3. 8 Data Processing Instructions

3.8.1 Instruction List
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Instruction Category Name FB/FC Function
WriteNbit_** FC N-bit write group
ReadNbit_** FC N-bit read group
TransBits FC Move bits
Encoder FC Bit encoder
Decoder FC Bit decoder
NumToDecString FC Integer-to-fixed-length decimal text string conversion
NumToHexString FC Integer-to-fixed-length hexadecimal text string conversion
HexStringToNum_** FC Hexadecimal text string-to-number conversion group
AryToString FC Array-to-text string conversion
StringToAry FC Text string-to-array conversion
Clear FC Initialize
SetBlock FC Block set
MOVE FC Move
BMOV FC Batch move
FMOV FC Multi-point move
BON FC Bit state check
SUM FC Sum of ON bits
BTOW FC Byte to word
SWAP FC Swap bytes

Data processing XCH FC Data exchange

instructions HEXinASCII_TO_BYTE FC ASClI-to-byte conversion
BYTE_TO_HEXinASCII FC Byte-to-ASClI conversion
WORD_AS_STRING FC Word-to-string conversion
Byte_To_HexString FC Byte-to-hexadecimal text string conversion
Word_To_HexString FC Word-to-hexadecimal text string conversion
Dword_To_HexString FC Doubleword-to-hexadecimal text string conversion
CopyRealToNum FC Bit pattern copy (real number to signed integer)
CopyByteToNum FC Bit pattern copy (bit string to signed integer)
CopyDwordToReal FC Bit pattern copy (bit string to real number)
CopyNumToByte FC Bit pattern copy (signed integer to bit string)
CopyNumToReal FC Bit pattern copy (signed integer to real number)
CopyRealToDword FC Bit pattern copy (real number to bit string)
BitCnt FC Bit counter
AryByteTo FC Conversion from byte array
DispartReal FC Separate mantissa and exponent
UniteReal FC Combine real number mantissa and exponent
Gray FC Gray code conversion
ColmToLine_** FC Column-to-line conversion group
LineToColm FC Line-to-column conversion
FixNumToString FC Fixed-decimal number-to-text string conversion
StringToFixNum FC Text string-to-fixed-decimal number conversion
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Instruction Category Name FB/FC Function
DispartDigit FC Four-bit separation
UniteDigit_** FC Four-bit join group
Dispart8Bit FC Byte data separation
Unite8Bit_** FC Byte data join group
ToAryByte FC Conversion to byte array
AryToBCD FC Array-to-BCD conversion
Data processing AryToBin FC Array-to-bit string conversion
instructions MoveDigit FC Move digit
Exchange FC Data exchange
AryExchange FC Array data exchange
AryMove FC Array move
SizeOfAry FC Get number of array elements
GrayToBin_** FC Gray code-to-binary code conversion group
BinToGray_** FC Binary code-to-gray code conversion

3.8.2 WriteNbit_**

This instruction writes multiple bits to a bit string.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
- - WriteNbit _INT(
WriteNbit_BYTE
—EN ENO |— In:=,
N-bit writ — L
WriteNbit_** twrite FC - InOut :=,
group —es
— Size Pos :=,
— InOut .
Size :=);
B Variables
Input variables
) Initial o
Input Variable Name Data Type Value Range Value Description
Depends on Bit string from which to read bits to
In Read source | - - .
data types write to InOut
Write Depends on
Pos ! . USINT P 0 Bit position to which to write
position data types
) o Depends on ) .
Size Write size USITN 0 Number of bits to write
data types
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
InOut Write target BOOL [FALSE, TRUE] FALSE Read result
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Bool- . ) Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
) — (%2}
@ m | 2| = | =|S|c|S|Clw|l=|lglc|lz|T|ldlgo|lg 4
2 S|3|s5|2 |22 Z|z| =0 @ =|%|0|9|=
) a & 2|3 = 5 215 |3 =R = = | m m| o =
In : NN
Pos - - - - - - - - S e e e e R I I
Size - S I S N e e e O I N I I I I
InOut Data with the same data type as In
B Function

This instruction first reads the lower Size bits from read source In. Then it writes the read values to write
position Pos in write target InOut.

The instruction name is determined by the data types of In and InOut. For example, if In and InOut are of
the Byte data type, the instruction is WriteNbit_BYTE.

B Program example

The following example shows the WriteNbit_BYTE instruction when In is BYTE#16#89, Pos is USINT#2, and

Size is USINT#4.

LD ST
VAR
byIn : BYTE := 1&#29;
) usiPos : USINT := 2
Defined usiSize : USINT := 2:
variable byOut  : BYTE;
xut » BOOL:
END VAR
WriteMbit_BYTE WriteNbit BYTE(
EM EMNC In := byIn,
byln — In — xOut Pos := uaiPos,
Program ; ] T
uziPos — Pos Size 1= uszilize,
usiSize —| Size InCut := bylut
byDut — InOut ) :
& byln BYTE 137
@ usiPos USINT 2
Running i usisize USINT 4
result
@ byOut BYTE 36
@ wout BOOL
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LD ST

"Size" = 4
Bit 7 l Bit 0

tnj=byin [ 1JoJofofa]ofo1]

Work prin- Bit7 / Bit0
ciple

tinout]=byout |0 [o [1]ofo]1][o]o]

"Pos" =2

B Precautions

- The data types of In and InOut must be the same.

- When the value of Size is 0, InOut does not change.

- When the instruction is used in ST, return value Out is not used.

- When the value of Size or Pos exceeds the valid range, an error occurs, the return value is FALSE, and
InOut does not change.

- When the bit string in InOut does not have enough bits for the number of bits specified by Size from the
position specified by Pos, an error occurs, the return value is FALSE, and InOut does not change.

3.8.3 ReadNbit_**

This instruction reads multiple bits from a bit string.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
ReadNbit_BYTE ReadNbit_** (In :=,
—{ EM ENO - | pos -
ReadNbit_** N-bit read group | FC —In — o
— Pos Out |- |Si2€%
— Size Out =>);
B Variables

Input variables

Initial
Input Variable Name Data Type Value Range \lelJaG Description
Depends on Bit string from which to read bits to
In Read source | - - )
data types write to InOut
Read D d
Pos ea. . USINT epends on 0 Bit position to read
position data types
. . Depends on .
Size Read size USITN 0 Number of bits to read
data types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
Out D d dat
! Read result - ependsondata ) Read result
types
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Bool- . . = Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
) — wn
sy m | =2 | = | =S| c|S|Clv|l=|lulc|=m | T|d|9|4 4
Q 3|9 | |18 CcCiZ |z |z |O008& | =|3 o | =
= S| © = = Z|lz |2 | D=2 3]9 |3z
= m |8 2|38 2|53/ 5|35 |95 |F|&E2|m|m|© Z
In N
Pos - - - - - e - SR I I I N I I
Size - e e e e A I I e e I (R S I I SR [ I S
Out Data with the same data type as In

B Function

This instruction reads the values of the upper Size bits from read position Pos in source bit string In, and

assigns the values to read result Out.

The instruction name is determined by the data types of In and Out. For example, if In and Out are of the

Byte data type, the instruction is ReadNbit_BYTE.

B Program example

LD ST
VAR
bvIn : BYTE := 137;
) usiPos : OSINT := 2;
Defined usisize . USINT := 4;
variable byout . BYTE:
®xBesult : BOOL:;
END VAR
ReadNbit BYTE xBesult := ReadNbit BYTE(In := bylIn,
EN EMNO |— Poz := usiPos,
Program byln — In — wResult Size := usiSize,
usiPos — Pos Out |~ byOut ut => bylut
usiSize — Size i
@ byln BYTE 16#89
@ usiPos USINT 16202
Running # usiSize USINT 16404
result
@ byOut BYTE 16#02

i wResult BOOL

" Pos" = USINT #2
Bit7 I

"In" = BYTE #137 r 1 —| 0 —l 0 | 0 | 1 | 0 | 0 —| 1 —|

"Size" = USINT #4

Bit0

Work
principle

"Size" = USINT #4
1

"Out" = BYTE #0 | 0 | 0 | 0 | 0 | 0 I 0 | 1 I 0 —|

B Precautions

Use the same data type for In and Out. Otherwise, the return value is FALSE.
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When the value of Size is 0, the value of Out is 16#0.

In the following cases, an error occurs, the return value is FALSE, and the value of Out is 16#0:

- The value of Pos exceeds the valid range.

- The value of Size exceeds the valid range.

- The bit string in In does not have enough bits for the number of bits specified by Size from the posi-

tion specified by Pos.

3.8.4 TransBits

This instruction moves multiple bits in a bit string.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
TransBits T Bits (In :=
_len ENO L ransBits (In :=,
_l1in L InPos =,
TransBits Move bits FC — InPos InOut :=,
—] InQut InOutPos :=,
— InOutPos )
e Size :=);
B Variables
Input variables
Input Vari- Initial L
Name Data Type Value Range Description
able yP . & Value Pt
Depends on data
In Move source - P - Move source
types
. 0 to No. of bitsin Position of bit in In to move
InPos Move source bit USINT - .
In—1 bits
- D d dat L
InOut Move destination | - ependsondata | Move destination
types
Move destination 0to No. of bitsin Position of bit in InOut to
InOutPos ove destination 1 ysiny sin Hon o bitinintu
bit InOut — 1 receive bits
0 to minimum
Size Bits to move USINT number of bits of | - Number of bits to move
Inand InOut
Bool- . ) Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
w© m | = g SlciclclCSlul_|lolr|lxlT5|lalo|4 4
- S|3|5|2|5|2|c|2/2|2|2|8/2|2(2|8|9|z=
S A|8|8|38|2|5|215|5|3|5/2|%|8|3|2|8|% 2
In : R .
InPos - - - - - v - - - - - - S I A A
mout |- N N NN e [ e e ]
InOutPos - - - - - R I A - - - - S I A A
Size
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B Function

This instruction moves Size bits from the bit position InPos in move source In to the bit position InOutPos
in move destination InOut.

B Program example

LD ST
Defined
variable
] INT Decimal 1
I INT Decimal 2 ¥Besult := TransBits({In := wln,
Dio INT Decimal 3 A
i1 T Decimal 4 InPos := usilnPos,
b Infut := kbyInlut,
rogram InfutPos := usilnOutPos,
Size := usiSize
I
@ win WORD 160000
@ usilnPos USINT 16£03
Running @ byInOut BYTE 16#CF
result @ usilnOutP... USINT 1604
i usisize USINT 16#02
@ xResult BOOL
"InPos" = USINT #3
Most-significant bit | Bit0
"In" = WORD #0 e o o 0 | 0 | 0 | 0 | 0 | 0 |
~—
"Size" = USINT #2
Work
principle
"Size" = USINT #2
N
w1t 125 el o T [ ]
I
"InPos" = USINT #4

B Precautions
When the value of Size is 0, no bit is moved.
Bits that are not moved in InOut do not change.
In the following cases, an error occurs, the return value is FALSE, and the output variables do not change:
- The value of InPos exceeds the valid range.
- The value of InOutPos exceeds the valid range.
- The value of Size exceeds the valid range.

- The bit string in In does not have enough bits for the number of bits specified by Size from the posi-
tion specified by InPos.
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- The bit string in InOut does not have enough bits for the number of bits specified by Size from the

position specified by InOutPos.

3.8.5 Encoder

This instruction finds the position of the TRUE bit in array elements that consist of a maximum of 256 bits.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
En:nder EnCOder(
. —1EM ENO | — In:=,
Encoder Bit encoder FC
—In — Size :=,
—{ Size Qut — out :2);
B Variables

Input variables

Input Vari- Initial .
Name Data Type Value Range Description
able yp & Value P
Depends on data
In[] (array) Array to convert | - tpr;s - Array to convert

Size Bits to convert USITN 0to8 1 Number of bits to convert

Output variables

Output Variable Name Data Type Value Range Initial Value Description
Out Depends on data .
Return value BYTE P 0 Conversion result
types
Bool- . ) Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
joe] @ | = g Slciclc|lcluwl_lolrlz|S|alolaq 4
o < |9 slel=g2|clzz|=|z 0|l =|=lo|l9|=
S |A|8|8|8|5|53|3|5|3|7F|5|5|7|F|FR|A|o|7 |z
In VooV NN N - - |-
Size - - NOj- - - - - - -
out : vl T : - |-
B Function

This instruction finds the position of a TRUE bit in a range of bits in array to convert In[].

The instruction looks for a TRUE bit in 2°* bits from In[0]. The position of the TRUE bit in this range is
expressed in binary and stored in the Size bits in the lower bits of conversion result Out. FALSE is stored in
the remaining bits of Out. If there are multiple TRUE bits in the specified range, the position of the highest
TRUE bit is found.

Always attach the element number to the input parameter that is passed to In[], such as Array[3].
Consider an example for when Size is USINT#4 and In[] is a Byte array.

Size is USINT#4, so the range in which to find a TRUE bit is 2%, or 16 bits, from In[0]. In the following dia-
gram, the ninth bit in the range is TRUE.
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B Program example

Size is USINT#4, so 2#1001 (9) is stored in the lower 4 bits of Out. FALSE is stored in the upper four bits of

Out.
LD ST
VAR
arybyIn : ARRAY[1..4] OF BYTE := [7,2,0,2]:
Defined usiSize : USINT := 4:
variable bylut : BYITE:
xout : BOOL;
END VAR
Encoder
Encoder ( )
In := arybvIn[3],
EN ENO|— ) s
Program I Jize := usgilize,
arybyIn[3] —in — xDut out => byOut,
usiSize — =iz Out — pyOut y:
§ arybyln ARRAY [1..4] OF BYTE
@ arybyIn[1i] BYTE 7
@ arybyIn[2] BYTE g
Running @ arybyln[3] BYTE 0
result é arybyIn[4] EYTE 2
# usiSize USINT 4
@ byout BYTE g
@ x0Out BOOL
Bit7 Bit 0
in[0]=arybyin (3] [0JoJoJoJoJoJo]o]
Two Size = 16 bits
Bit 7
Work In[1]=arybyin [4] [0JoJoJoJoJo
inci Th ition of the TRUE bit is output.
principle Bit S i mdicated by 261001,
"out"=byout  [ofoJoJo[1JoJo]1]
FALSE is set. "Size" = USINT #4

B Precautions
- When the value of Size is 0, all bits in Out change to FALSE.

- When the value of Size exceeds the valid range, an error occurs, the return value is FALSE, and the value
of Out does not change.

- When the value of Size exceeds the number of bits in the array elements of In[], an incorrect value may
be obtained.

- When the value of all bits in In[] that are specified by Size changes to FALSE, an error occurs, the return
value is FALSE, and the value of Out does not change.

3.8.6 Decoder
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This instruction sets the specified bit to TRUE and the other bits to FALSE in array elements that consist of

a maximum of 256 bits.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Decoder
—EMN ENO |- Decoder (In :=,
Decoder Bit decoder FC — In — Size :=,
—| Size InOut :=,);
— InOut
M Variables
Input variables
Input Vari- Initial o
Name Data Type Value Range Description
able yp & Value P
Conversion bit Depends on data
In ,V, l ! BYTE P 0 Bit position to convert
position types
Size Bits to convert USITN 0to8 1 Number of bits to convert
In-out variables
In-Out Vari- Initial
Name Data Type Value Range Description
able yp & Value P
Depends on data
InOut(] Array to convert | - P - Array to convert
types
Bool- . . Real Time, Duration,
Bit String Integer Num- )
ean b Date, and Text String
er
® m |2 | 2|5 |S|c|lS|lS|el=|o|lc|na| %29 4
° |A|3|8|8|2|53|3|3|3|7|3|3|7|&|~|7|°|7 |2
Size - - - - - S - - - - - - - - |-
moutl (N |V N v v [ e e e e e e ] ]

B Function

This instruction converts array elements with 25 bits that start from InOut[0] in array to convert InOut[].

It sets the specified bit to TRUE and other bits to FALSE.

The bit to make TRUE is specified by the lower Size bits of conversion bit position In.

Always attach the element number to the input parameter that is passed to InOut[], such as Array[3].

B Program example
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LD ST
VAR
byIn : BYTE := 9;
Defined usisize : UOSINT := 5;
variable aryInfut : ARBAY [1..10] OF WORD := [LlO{£3535)]:
®xBesult : BOOL := FRLIE;
END VAR
Decoder ®xBesult := Decoder({In := byln,
EN ENO Size := u3ilize,
Program byln Ir:. — xResult Infut := aryInfut[Z]
usiSize — Size i
arylnQut[2] — InOut
% byln BYTE g
@ usisize USINT 3
@ aryInOut ARRAY [1..10] OF WORD
@ aryInOut[1] WORD 5535
@ aryInOut[2] WORD 512
@ aryInOut[3] WORD 0
Running @ aryInQut[4] WORD 65535
result # aryInOut[s] WORD 65535
@ aryInOut[6] WORD 65535
@ aryInOut[7] WORD 65535
@ aryInQut[s] WORD 65535
@ aryInOut[9] WORD 65535
@ aryInQut[10] WORD 65535
@ xResult BOOL
Bit7 Bit0
"In" = BYTE#9 0 0 0 0 1 0 0 1
_'—/
"Size" = USINT #5
Bit 15 Bit0
The Size bit
arylnOut [1] | 1 | po | pr | 1 | I | bl | 1 | b | 1 | bt | I | p’ | 15 | b5 | 5 | L | val[:&ilg?;e.s;ilggis
TR o
Work Bit 15 Bit0 ‘ FALSE.
prInCIple InOut [0]= arylnOut [2] | 0 | 0 | 0 | 0 | 0 | 0 | 1 I 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 |
Bit9 <«
27 Size bits
Bit 15 Bit0
InOut [1]= arylnOut [3] | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 |
Bit 15 Bit0
InOut [2]= arylnOut [4] | 1 | 1 | 1 | I | 1 | I | 1 | I | 1 | 1 | I | I | 1 | I | I | 1 |

B Precautions

- When the value of Size exceeds the number of bits in the array elements of InOut, the return value is
FALSE and InOut[] does not change.

- When the value of Size exceeds the valid range, the return value is FALSE and InOut[] does not change.
- When the value of Size is 0, all bits in InOut[] change to FALSE.

3.8.7 NumToDecString and NumToHexString

NumToDecString: Converts an integer to a fixed-length decimal text string.
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NumToHexStirng: Converts an integer to a fixed-length hexadecimal text string.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
FileQpen_0 : -
Integer-to-fixed- F-|E,: - NumToDecString (In:=,
. length decimal i UiL =,
NumToDecSt FC
umfiobecstring text string EM EMO Fill :=,
conversion Execute Done out:=):
FileMame  Busy n
Integer-to- NMumToHexString NumToHexString (In :=,
fixed-length — ENM EMO — Uil o=
NumToHexStirng | hexadecimal FC —In — '_’
text string —L out || All:=
conversion —1 Fill Out:=);
B Variables
Input variables
| tVari- Initial
np:blearl Name Data Type Value Range \;]allllae Description
In Integer - Depends on data types Integer
Number of
L umbero USITN 0to 1985 String
characters
Fill Fill character | _eFill_CHR 1 (_BLANK), 2 (_ZERO) 1 (BLANK) | Fill character
Output variables
Output Vari- Initial L
able Name Data Type Value Range Value Description
Out String - Depends on data types String
Bool- ) . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
w© w | = g Slciclc|S|lullolr || S|lalo|a 4
Q |3/1¢/8|5|12|z|2|E|z|l2|z|z|h|d|2|/35|0|9|=2
2 | m|8|z2|8|3|5|3|3|5|7|5|5|F|lg|R| =572
- - e e NN N Y e e
Fill See "Function" for the enumerators for the enumerated type _eFill_CHR.
ow [ [ [ ]

B Function

NumToDecString

This instruction converts integer In to a decimal text string of UTF-8 alphanumeric characters. If In con-
tains a negative value, a minus sign ( — ) is added to the front of the text string.

NumToHexString

This instruction converts integer In to a hexadecimal text string of UTF-8 alphanumeric characters. If In is
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negative, it is expressed in its two's complement (bits inverted and then 1 added).

For either instruction, the number of characters in text string Out is adjusted to number of characters L. If
there are not enough characters, the upper digits are filled with fill character Fill. If the number of char-
acters in the conversion result exceeds L, L characters from the lower digits of the conversion result are
assigned to Out.

The data type of Fill is enumerated type _eFill_CHR. The following table lists the meaning of the enumera-

tors.
Enumerator Meaning
1 (_BLANK) Blank character
2 (_ZERO) 0
B Program example
LD ST
NumToDecstring NumToDecString {
EN ENO In:= iln,
in —1n ~ L:= uil,
uiL — L Out — strOut Fill:= Fill,
Fill — Fill Cut=> striut):

[In] =sin=INT#128, [L] = uiL = UINT#8, [Fill] = Fill = 1

outl=strout={ | [ | [ [1]2]8]

[In] =sin=INT#-128, [L] = uiL = UINT#8, [Fill] = Fill=1

outj=strout=| [ | [ [-[1[2]8]

[In] =sin =INT#-128, [L] = uiL = UINT#8, [Fill] = Fill=2

[Out]=strout=| -[o[o]ofo[1[2]8]

The following examples are for the NumToHexString instruction.

b ST
NMumToHexString ‘
- ENO— e
iin — In - access oo eme e
uiL — L Out - strOut
Ell — Fill

[In] =sin =INT#128, [L] = uiL = UINT#8, [Fill] = Fill = 1

outl=strout=| [ | | | | [8]0o]

[In] =sin =INT#128, [L] = uiL = UINT#8, [Fill] = Fill =2

[Out]=strout=][0]o[o]ofo|o[8]0]

[In] =sin=INT#-128, [L] =uiL = UINT#8, [Fill] = Fill=1
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[Out]=strOout=|{F [F|[F[F|[F[F[8]0]

B Precautions

When the value of Lis 0, the value of Out does not change.

When the number of characters in the conversion result exceeds the value of L, L characters from the low-
er characters of the conversion result are stored in Out. The following is an example.

Instruction Value of In Value of L Value of Out
NumToDecString 28
128 2
NumToHexString 80

- When the value of L exceeds the valid range, an error occurs, the return value is FALSE, and the value of
Out does not change.

- When the value of Fill exceeds the valid range, the program connection fails.

- When the conversion result exceeds the range of Out, the output value is incorrect.

3.8.8 HexStringToNum_**

This instruction converts a hexadecimal text string to an integer.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Hexadecimal -
text string- HexStringToNum INT || peystringToNum_INT(
; o —1 EN EMO |-
HexStringToNum_ to-number FC In In:=,
conversion Out | Out=>);
group
B Variables
Input variables
Input Vari- Initial L
Name Data Type Value Range Description
able yp . & Value 'PH
Hexadecimal Hexadecimal text
In ) STRING Depends on data types - .
text string string
Output variables
Output Vari- Initial
Name Data Type Value Range Description
able yP & Value P
Out Integer - Depends on data types - Integer
Bool- . . Real Time, Duration,
Bit String Integer Num- )
ean b Date, and Text String
er
@ g | 2|2 |5 |g|lclES|S|lw|l|olclm | 5|lalo|a 4
S |2/3|3|3|2|s|2|5/2|2|8/2|8|8|%|8/8|3|=
S |A|3|8|2|2|5|2|2|53|7|53|3|2|2|~|m|5 |7 |2
out |- |- |- |- e N NN NN N NN e
B Function
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This instruction converts hexadecimal text string In to an integer. Any spaces (16#20) or 0 (16#30) in the
upper digits are ignored. Underlines (16#5F) in the text string are ignored.

The instruction name is determined by the data types of Out. For example, if Out is of the INT data type,
the instruction name is HexStringToNum_INT.

B Program example

LD ST
HexStringToMNum_INT
EN ENO HexStringTolNum INT (
strln — In — In := strino,
Out —iout out =» iout):
lnj=strout=| [ | | | | [8]o]

[Out] =sin = INT#128

(nj=strout=[ [ [ [ [ [-[8]0]
[Out] =sin = INT#-128
[n]=strout=[-JoJoJoJoJoJo[F]

[Out] =sin=INT#-15
B Precautions

- Even if the conversion result exceeds the valid range of Out, no error occurs but the value of Outis an
illegal value.

- When the content of In does not end with NULL, the conversion may fail.

- When the content of In includes characters that cannot be converted to numbers, an error occurs, the
return value is FALSE, and the value of Out does not change.

3.8.9 AryToString

This instruction converts a Byte array to a text string.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
AryToString AryToString (In :=,
. Array-to-text stri — EM EMO — .
AryToString fray O, extstnng FC Size :=,
conversion —In —
—{Size  Out |- Out =>);
B Variables
Input variables
Input Vari- Initial L
N Data T Value R D t
able ame ata Type alue Range value escription
Byte array, with a
In[] (array) Byte array Depends on data types maximum of 1985
elements
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Input Vari- Initial L
Name Data Type Value Range Description
able yp . & Value 'PH
Number of Number of
Size elements to UINT Depends on data types 1 elements in the In[]
convert array to convert
Output variables
Output Vari- Initial
Name Data Type Value Range Description
able P & Value P
Out String STRING Depends on data types - String
Bool- . . Real Time, Duration,
Bit String Integer Num- )
ean b Date, and Text String
er
@ w | = g Slcicls|S|low|l=|lo|lcln|lm|lalo]| o 4
8 |3/S/8|8|2/2/2/ 5|z 2 |z|z|R|@8|=|5|2|9|2
e m |3 2|3 = = T e B B = Zlz|m|mA|o | z
Size - - - - - SN - - - - - - - - - - - -
out : e e e ey

B Function

- This instruction takes elements of a Byte array, from In[0] as character codes and stores them in text
string Out. NULL is added to the end of Out.

- Size specifies the number of elements of In[] to convert.

- When there is a NULL character between In[0] and In[Size — 1], only the content before NULL is stored

in Out.

B Program example

LD ST
WAR
abyIn : ARBAY [1..3] OF BYTE := [4E,459,85,80,a7]:
Defined uiSize : UINT := 4;
variable strfut : STRING:
¥Besult : BOOL:
END VAR
AryTaString ¥Besult := AryToString{In = abyIn[l],
EM EMO Size := uilize,
Program abyln[1] — In. — wResult fut => strlut
LiSize — Size Out — strout )z
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& abyln ARRAY [1..5] OF BYTE
@ abyIn[1] BYTE 43
@ abyIn[2] BYTE 49
@ abyIn[3] BYTE G5
Running @ abyIn[4] BYTE 66
result $ abyIn[s] BYTE 67
@ uisize UINT 4
@ strOut STRING '11AB"
i wResult BOOL

B Precautions
- When the value of Size exceeds the In[] array, the return value is FALSE and Out does not change.
- In[] must be of the Byte data type. Otherwise, an error occurs during compilation.

- When the value of Size is 0, Out is a text string containing only the NULL character.

3.8.10 StringToAry

This instruction converts a text string to a Byte array.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
StringToAry StringToAry(
_ Text string-to-arra —EN ENO |- In:=,
StringToAry X I. s y FC
conversion — IN — AryOut :=,
— AryOut Out - out :=);
B Variables

Input variables

Input Vari- Initial .
p:ble : Name Data Type Value Range VaIlLIJe Description
A i f 1985
In String STRING maximum o - String
characters
In-out variables
In-Out Vari- Initial L
able Name Data Type Value Range Value Description
AryOut[] Byte array BYTE Depends on data types - Byte array
Output variables
Output Vari- Initial L
Name Data Type Value Range Description
able o . & Value LA
Number of
Number of byt
out bytesafter | UINT 0to 1985 - umberotbytes
) after conversion
conversion
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Bool- ) . Real Time, Duration,
Bit String Integer Num- .
ean ber Date, and Text String
|w) — wn
@ w | 2| == |S|c|lS|C|lol=|glc|x|lSidlg| 4 =
= S|3|s|2|z|82|/E|z|Zz|z|z|2|@|=|%|0|9|Z
& 3 S| 88|35 3 ZlZ|=3|= S5 |&lz a0 =
AryOut[] | - v - - - S e N S I A I I A R
out : R e
B Function

This instruction takes the character codes in text string In as numbers and stores them individually in a
Byte array, AryOut[]. The number of bytes after conversion is stored in Out.

B Program example

LD ST
VAR
atrin : STEING := '"XYZ':
Defined abyhry0ut @ ARRAY [0..5] OF BYTE:
variable uifut : UINT:
¥Resulc : BOOL:
END VAR
| StrinngAry xResult := StringTolry(IN:= strln,
p EMN ENO Arylut:= abyRrylut[Z],
rogram ot uiOu) -
& strln — IN — xResult Out=> uidut) ;
abyAryQut[2] — AryOut Out — iout
@ strin STRING T
= % abyaryout ARRAY [0..5] OF BYTE
@ abyAryOut[0] BYTE 16#00
@ abyAry0ut[1] BYTE 16#00
. @ abyAry0ut[2] BYTE 16#58
Running @ sbyAryOut(3] BYTE 16259
result @ abyAryout{4] BYTE 16%5A
@ abyAry0ut[5] BYTE 16#00
@ uidut UINT 1620003
@ xResult BOOL
Character code for "X"
AryOut[0]=abyAryOut[2] | 16858 Character code for "Y"
Work "In" —' AryOut[1]=abyAryOut[3] | 16859 Character code for "Z"
principle ArvOut[2]=abyAryOut[4] | 1685A
“out” = uilut UINTR3

M Precautions
- NULL at the end of In is not stored in AryOut([].

- When the In text string contains only the NULL character, the value of Out is 0 and AryOut[] does not
change.
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- When the number of bytes in In is greater than the number of elements in AryOut[], the return value is
FALSE and RoundUpAryOut[] does not change.

- When the number of bytes in In exceeds the upper limit 1985, excessive characters are truncated and
only 1985 characters are converted.

3.8.11 Clear

This instruction initializes variables.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Clear
Clear Initialization FC —— EM ENO— Clear(In:=);
_lin L
B Variables

In-out variables

In-Out Vari- Initial
Name Data Type Value Range Description
able yp & Value P
Data to R
In o - Depends on data types - Data to initialize
initialize
Bool- . . Real Time, Duration,
Bit String Integer Num- )
ean b Date, and Text String
er
@ m | = g S| clc|S|Slul=|o|lc|m|5|2|9|a 4
c S| 5d|d|2/z|2|c|z|z|z|z|0|@a =z|x5|o0|9|Z
o |A|2(8|8|2/3|2|2|3|5|3|3|7|8|8|A|8|7|Z2
VNNV VY NN N Y Y [ Y Y
In
An array or array element can also be specified.

B Function

- This instruction initializes the value of the data to initialize In to the default initial value of each data
type.

- The default values for the data types are listed in the following table.

Data Type Initial Value
BOOL FALSE
BYTE, WORD, DWORD, or LWORD 16#0
USINT, UINT, UDINT, ULINT, SINT, INT, DINT,
LINT, REAL, or LREA 0
TIME T#Oms
DATE D#1970-1-1
TOD TOD#0:0:0
DT DT#1970-1-1-0:0:0

STRING "

When Inis an array, an array element, or a variable, the following processing is performed.
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In Processing

All elements in the array are

A
ray initialized.

Only the specified element is

Array element
y initialized.

All members in the structure are
initialized.

Structure

h i -
Structure member Only the specified member is

initialized.
B Program example
LD ST
PROGRAM BOUT
) VAR
Defmed bStart : BOOL;
variable Clear IN: ARRAY[1..10] OF UINT:=[100,5,3,6,1,2,4,7,4,3];
END VAR
bStart Clear hlea;{ lear TH
n:=.lear
Program [——En ENO—— " =
Clear IN — In = ’
@ bstart BOOL
@ Clear_IN ARRAY [1..10] OF UINT
@ Clear_IN[1] UINT 0
@ Clear_IN[2] UINT 0
@ Clear_IN[3] UINT 0
Running @ Clear IN[4]  UINT 0
result @ Clear_IN[5] UINT 0
@ Clear_IN[6] UINT 0
@ Clear_IN[7] UINT 0
@ Clear_IN[3] UINT 0
@ Clear_IN[3] UINT 0
@ Clear_IN[10]  UINT 0
Clear IN[1] 100 0
Clear IN[2] 5 0
Clear_IN[3] 3 0
Clear_IN[4] 6 0
Work Clear IN[5] 1 Initialized 0
principle Clear_IN[6] 2 0
Clear IN[7] 4 0
Clear_IN[8] 7 0
Clear_IN[9] 4 0
Clear_IN[10] 3 0

3.8.12 SetBlock

This instruction moves values of variables or constants to multiple array elements.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
SetBlock SetBlock(
— EN ENO |- In =
SetBlock Block set FC —1In - A .O’ o
— Aryout yout=,
e Size :=);
B Variables
Input variables
Input Vari- Initial
p:ble : Name Data Type Value Range VaIlLIJe Description
In Move source - Depends on data types Move source
Number of Number of
Size UmMBErOT Uit 0to 65535 umberotarray
elements elements to move
In-out variables
In-Out Vari- Initial
Name Data Type Value Range Description
able yp : & Value 'PH
Move
AryOut[] V, . Move destination
destination - Depends on data types
(array) array
array
Bool- . ) Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
os) w | = g Slcilcl €S lcln|l_|lol-|= R R = 4
S |3|12|3|3|2|z|2|E\z|z|z|z|0|m|lz|x|0|9 |2
) m| & 3 = = = = == e = = = | m m|lo| %
NI Y Y I N R Y R I R I I N N Y N R YR R
In
An enumeration, a structure, or a structure member can also be specified.
S R O O O O 0 R R B E
AryOut[] Array with elements that have the same data type as In
B Function

This instruction moves the value of move source In to Size positions in move destination array AryOut([]

starting from AryOut[0].

B Program example

WAR
) x5tartButton: BOOL;
Defined - ) - e e e e e o
. AryCut : ARRAY [O..3] OF INT := [0,1,2,3,4,3,8,7,8,5]:
variable In o . INT := 10:
uiSize TINT := 3
END VAR
IF xStartButton = IRUE THEN
xStartButton SetBlock SetBlock(In := In_ 0,
p D— EN ENO —— Bryout := AryOut[3],
rogram Ino—In — Size := uiSize,
AryOut[3] — Aryout Vs
I P ;
uiSize \ze END_IF
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@ AryOut ARRAY [0..5] OF INT @ AryOut ARRAY [0..9] OF INT
@ Aryout[0] INT 0 @ AryOut[0] INT 0
@ AryOut[1] INT 1 @ AryOut[1] INT 1
@ Aryout[2] INT 2 & AryOut[2] INT 2
. & AryOut[3] INT 10 @ AryOut[3] INT 10
Running
@ Aryout[4] INT 10 @ AryOut[4] INT 10
result @ AryOut[5] INT i0 @ AryOut[5] INT 10
@ AryOut[s] INT 6 & AryOut[6] INT H
@ AryOut[7] INT 7 & AryOut[7] INT 7
@ AryOut[8] INT 8 & AryOut[8] INT 8
@ AryOut[s] INT 9 @ AryOut[8] INT 9
“In” = INT#10
Work | 9 | 8 | B | 6 | 10 | 10 | 10 | 2 | 1 | 0 |
principle AryOut AryOut AryOut AryOut AryOut AryOut AryOut AryOut AryOut AryOut
E] (8] 71 (6] (5] (4] 3] 2 [1] [0]
;‘_/
“Size” = UINT#3

B Precautions

- When the data types of In and AryOut([] are different, an error occurs during compilation.

- When the data types of In and AryOut([] are String, their sizes must be the same.

- When the value of Size is 0, the return value is TRUE and AryOut[] does not change.

- When the value of Size exceeds the AryOut[] array, the return value is FALSE and AryOut[] does not change.

- When the data types of In and AryOut([] are not supported, an error occurs during compilation.

3.8.13 MOVE

This instruction moves the value of a variable to another variable of the same type.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
MOVE
MOVE Move FC 4EN ENO t a2:= MOVE(al);
B Variables

Input variables

Inp:l:l\(/eari- Name Data Type Value Range Ivnaiflijael Description
In Move source | - Depends on data types - Input data address
Output variables
Outzzte\/ari- Name Data Type Value Range I\;!ICLael Description
Out Zﬂe()s\iienation - Depends on data types - ao;;EJ:;data
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Bool- ) ) Real Time, Duration,
Bit String Integer Num- )
ean b Date, and Text String
er
w m | = % S lciclS|Sluw|l|olczm|%|a|lo| o 4
] o Sl2|=z|g@|c|lz|z|=|z|o0@l=|=|loc|l9|=
o |R|8|8|8|2|3|2|2|3|5|5|3|F|8|53R3|8|7 ¢
In VNN NV VNN [N Y v
out V[V NV V[V Y v
B Program example
ST:
Expression Type Value
P 2l INT 3
® a2 INT 3
[ a2 3 J--move(all 3 ): o
LD:
Expression Type Value
P al INT 3
$ a2 INT 3
Net comment
3.8.14 BMOV
This instruction copies the source data of a specified length to the target data.
B Instruction format
Instruction Name FB/FC LD Expression ST Expression
BEMOV
{1 EN ENO BMOV(pbyDataSrc:=,
BMOV Batch move FC 4 pbyDataSrc s uiSize:=,
1 uiSize pbyDataDes:=);
1 pbyDataDes
B Variables
Input variables
Input Vari- Initial L
able Name Data Type Value Range Value Description
Dat head Dat head
pbyDataSrc |2 COPYREAC oo NTERTOBYTE |- - ata copy hea
address address
uiSize Variable quantity |UINT Depends on data types |0 Variable quantity
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Output variables

Output Vari- Initial L
Name Data Type Value Range Description
able yp & Value P
Data storage | POINTERTO Data storage head
PbyDataDes - -
y head address | BYTE address
Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
w m | = g SlclclclCS|lnl_lolclml5|lalol g 4
S |3|S|8|8|Z2|2|2|/E|z|2|2|z|8|a|=(5|2|9|2
S |m|8|8|8|2|3|2|5|5|7|5|5|&|F|”|m |5 |72
pbyDataSrc POINTER TO BYTE
asiee - - [ [
PbyDataDes POINTER TO BYTE
B Function

This instruction is contact-driven. It copies values of uiSize variables from the head address specified by
pbyDataSrc to uiSize units of the head address specified by pbyDataDes. The valid range for uiSize is 1
to 1024. If the return value is TRUE, the execution is successful. If the return value is FALSE, the execution
fails.

B Program example

ST: Specifies PT1 for array Al and PT2 for array A2, and uses the BMOV instruction to write the uiSize x 4
values from the head address of array Al to A2.

PROGRAM PLC TRG
VAR
L1 : ARRAY [0..3] OF REAL;
FT1 : POINTER TO REAL := ADR(ZL[0]):
L2 : ARRAY [0..3] OF REAL;
PT2 : POINTER TO BEAL := ADR(Z2[0]):

END VAR
Expression Type Value
= & Al ARRAY [0..3] OF REAL
& A1[0] REAL 1
& Al[1] REAL 2
# Al[2] REAL 0
# A1[3] REAL 0
® ¢ PM1 POINTER TO REAL 1622590FD28
= ¢ A2 ARRAY [0.,3] OF REAL
# A2[0] REAL 1
#® A2[1] REAL 2
$ A2[2] REAL 0
#® A2[3] REAL 0
+ $ P2 POINTER TO REAL 16#2590FD38
1 PT1[16#2590FD28 |: =ADR (A1) ;
: PT2[ 16#2590FD38 |: =ADR (A2) ;
BMOV (pbyDataSrc:=PT1[16#2500FD28 | , uiSize:=8 , pbyDataDes:=PT2[1622590FD38 | ) ; EEruaN

LD: Specifies PT1 for array Al and PT2 for array A2, and uses the BMOV instruction to write the uiSize x 4
values from the head address of array Al to A2.
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PROGRAM PLC_PRG

= 2 VAR
3 Al:ARRAY[O..3] OF REAL;
PT1:POINTER TO REAL:=ADR(R1[1]);
A2:ARRAY[O..3] OF REAL;
: PT2:POINTER TO REAL:=ADR(R2[0]):
7 END_VAR
Expression Type Value
= & Al ARRAY [0..3] OF REAL
$ A1[0] REAL 1
$ A1) REAL 2
# A1[2] REAL 0
#® A1[3] REAL 0
+ ¢ PT1 POINTER TO REAL 16£2590FD28
= $ A2 ARRAY [0..3] OF REAL
# A2[0] REAL 1
& A2[1] REAL 2
& A2[2] REAL 0
#® A2[3] REAL 0
+ ¢ PT2 POINTER TO REAL 16%2590FD38

BMOV

pbyDataSrc
uiSize
pbyDataDes

PT1

16#2590DBEO

PT2 | 16¥2590FD18

B Precautions

Write uiSize x 4 values.

3.8.15 FMOV

This instruction copies the specified bits of the source array to multiple bits of the destination array. For
example, it moves the value of A1[1] to A2[0,1,2].

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
FMOV
4 EN ENO L FMOV(fDataSrc:=,
FMOV Multi-point move FC - fDataSrc - uiSize:=,
- uiSize pfDataDes:=);
- pfDataDes
B Variables
Input variables
Input Vari- Initial L
able Name Data Type Value Range Value Description
fDateScr Data copy head REAL Depends on data 0 Data copy head
address types address
D d dat.
uiSize Variable quantity | UINT tyi)iin sondata 0 Variable quantity

Output variables
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Output Vari- Initial L
Name Data Type Value Range Description
able . & Value P
Data storage | POINTERTO Data storage head
PbyDataD - -
ypatabes head address | BYTE address
Bool- . X Real Time, Duration,
Bit String Integer Num- )
ean ber Date, and Text String
o m | = g S|clc|lS|S|lo|l=|lo|lc|la|5|alo|a 4
o S| slol2 =8|/ =z=z|z|z|0|@m|l=z=|x5|o0|9|=
S |A|8|8|8|2|3|2/5|5|5|3|2|5|8|5|7/8|°%|2
fDateScr - - - - - S I I IR R S e N i T I
uiSize - - - - - SN e - |- S e O e
PbyDataDes | - - - - - S R I I I S T R I I I R I

B Program example

ST: Specifies PT2 to array A2. The FMOV instruction continuously assigns the second bit (A1[1]) of array Al

to the first three bits (A2[0,1,2]) of A2.

PROGRAM PLC_PRG
- 2 VAR

Al1:ARRAY[0..3] OF REAL;

PT1:POINTER TO REAL:=ADR(A1[1]);

B2:ARRAY([0..3] OF REAL;

PT2:POINTER TO REAL:=ADR(A2[0]);

7 END_VAR

Expression

= & Al
# A1f0]
# A11]
$ A1[2]
& A1[3]

+ @ PT1

5 ¢ A2
# A2[0]
& A2[1]
® A2[2]
# A23]

+ $ PT2

1l FMOV(fDataSrc:=Al[0][_0 |, uiSize:=

Type

Value

ARRAY [0..3] OF REAL

REAL
REAL
REAL
REAL
POINTER TO REAL

o eN e

16=2590DBE4

ARRAY [0..3] OF REAL

REAL
REAL
REAL
REAL
POINTER TO REAL

22

22

22

0
16#2590FD18

, pfDataDes:=PT2[16#2500rD38 | ) ;E=uE]

LD: Specifies PT2 to array A2. The FMOV instruction continuously assigns the second bit (A1[1]) of array Al

to the first three bits (A2[0,1,2]) of A2.

PROGRAM PLC_PRG
- z VAR

B1:ARRAY[0..2] OF REAL;

PT1:POINTER TO REAL:=ADR(B1[1]);

AZ:ARRAY[0..3] OF REAL;

PT2:POINTER TO REAL:=ADR(B2[0]);

7 END_VAR
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Expression

= & Al
& A1[0]
& All1]
# All2]
& A1L[3]

¥ $ PT1

= ¢ A2
& A2[0]
& A2[1]
& A2(2]
& A2[3]

+ $ PT2

Net comment

A1[1]

PT2 | 16#2590FD18

fDataSrc
uiSize
pfDataDes

B Precautions

The valid range for uiSize is 1 to 1024.

3.8.16 BON

Type

ARRAY [0..3] OF REAL
REAL

REAL

REAL

REAL

PQINTER TO REAL
ARRAY [0..3] OF REAL
REAL

REAL

REAL

REAL

POINTER TO REAL

Value

o eoN e

16%2590DBE4

22

22

22

0
16%2590FD18

This instruction judges the status of the uiBit bit in wData, saves the result to BON, and output the result

from the right side.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
BON
. {1EN ENO ¢ .
BON Bit state check FC M1:=BON(wData:=, uiBit:=);
{ wData -
1 uiBit
B Variables
Input variables
Input Vari- Initial L
able Name Data Type Value Range Value Description
wData Data source WORD Depends on data 0 Peamal datato
types judge
D N f bi
UiBit Bit to judge UINT epends on data 0 -umbe_ro binary
types bits to judge
Output variables
Output Vari- Initial L
N DataT V R D
able ame ata Type alue Range Value escription
f the uiBi
out Judgment | o0y [FALSE, TRUE] FALSE status of the uiBit
result bitin wData
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Bool- ) . Real Time, Duration,
Bit String Integer Num- )
ean b Date, and Text String
er
=) — (%]
® w [ 2| == |S|c|lS|C|le|l=|g|lc|x|TF|d|lg| 4 =
= S| 3|38|2 22\ E|z|z|z|z|R|@m|lz/5|c |92
e = 812|235 Z1z2|Z|5|F|5|3|E|lz2|mm|o| z
wData - - v - - R A S N N e e N R
uiBit - - - - - B R T I I R I e e N T i
Out Xl S e e e R I T T [ I T IR I I I I IS I

B Program example

ST: Inputs data a and b to judge, and outputs the corresponding bit status M1.

Expression Type Value
$ 2 WORD 10
#b UINT 1

® M1 BOOL

1[> MLBENER: =BON (wData:=A[ 10 ] , uiBit:=bl 1)) /j=u o
LD: Inputs data a and b to judge, and outputs the corresponding bit status M1.
Expression Type Value
L WORD 10
#b UINT 1
# M1 BOOL
Net comment o
3.8.17 SUM
Collects statistics on the number of 1 in binary data, saves the result to SUM, and outputs the result from
the right side.
B Instruction format
Instruction Name FB/FC LD Expression ST Expression
SUM
SUM Sum of ON bits FC 4 EN ENO a:=SUM(wData:=);
4 wData :
B Variables

Input variables
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Input Vari- Initial L
Name Data Type Value Range Description
able yP . & Value Pt
Depends on data Decimal data to
wData Data source WORD P 0 .
types judge
Output variables
Output Vari- Initial
Name Data Type Value Range Description
able yp & Value P
Judement Total number of
Out resuglt BOOL [FALSE, TRUE] FALSE binary bits 1in
wData
Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean Date, and Text String
ber
© mw | = g Slclclc|lclul_lolrlo|lS|lalola 9
o < | O lz|9|CcClZ|Z ||| BI=|> o | =
3 o | O = = =z | = m | Z o =
S |A|2|8|8(2|3|5|2|53|3|5|3|2|8|&|7|8|7 ¢
wData - - - - B R e R - - - - - - - -
out v e e ] - e N

B Program example

ST: Inputs data a, collects statistics on the number of binary bits 1, and outputs the result b.

Expression
L K
b

Type
WORD
INT

Value
1111
6

b6 |:=SUM(wData:=a[ 1111 | ) ; EEiEM

LD: Inputs data a, collects statistics on the number of binary bits 1, and outputs the result b.

Expression Type Value
# 2 WORD 1111
#b INT 6

Net comment

wData

3.8.18 BTOW
This instruction combines the low-order eight bits (low-order byte) of consecutive 16-bit data.

B Instruction format
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ST Expression

Instruction Name FB/FC LD Expression
BTOW
1 EN ENO L BTOW(pbyDataSrc:=,
BTOW Byte to word FC {1 pbyDataSrc - uiSize:=,
4 uiSize pwDataDes:=);
{ pwDataDes
B Variables
Input variables
Input Vari- Initial .
N Data T Value R D t
able ame ata Type alue Range value escription
Head add f
PbyDataSrc | Source data POINTERTOBYTE | - ead address o
combined data
Number of Depends on data Number of
uiSize combined data UINT ; pes 0 combined data
entries P entries
Output variables
Output Vari- Initial L
Name Data Type Value Range Description
able yp : & Value 'PH
POINTER TO Targ.etaddres.sfor
PwDataDes | Target data - - storing combined
WORD
data
Bool- ) ) Real Time, Duration,
Bit String Integer Num- )
ean b Date, and Text String
er
os) m | = g SlclclCSlcln|l_|lol-|l= e = 4
9 |3|2|3|8|2|z 25|z Z|z|z|0|m|z|5|c|9|2
= m | 3 3|3 R = T T e T e = P = | m mlo Z
PbyDataSrc | - - - - - S I N A S e e R i I I I
uiSize - - - - - No- - - - e e I IR IR S
PbyDataDes | - - - - - S I N A I e e I IR IR S
B Function

byDataSrc indicates the source data and uiSize indicates the number of combined data entries. This
instruction combines the low-order eight bits of 16-bit values into a new 16-bit value, and saves the new

value to the head address specified by pwDataDes. High-order eight bits in pbyDataSrc are ignored.

B Program
ST:

example

PROGRAM aa
VAR
Al:ARRAY([O..

PT1:POINTER TO BYTE:=ADR(A1[0]):
AZ:ARRAY[O..
PT2:POINTER TO REAL:=ADR(A2[0]);

END_VAR

] OF WORD;

] OF WORD:
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Expression Type Value
= # Al ARRAY [0..3] OF W...
# A1[0] WORD 1000
# Al[1] WORD 1000
# Al2] WORD 1000
#® A1[3] WORD 1000
¥ ¢ PTL POINTER TO BYTE 162259055AC
= $ A2 ARRAY [0..3] OF W...
@ A2[0] WORD 59624
& A2[1] WORD 59624
& A2(2] WORD 0
® A2[3] WORD 0
+ & P12 POINTER TO REAL 16225909678

LD:

Expression
= & Al
L]
&
L4
P
# @ PT1L
= # A2
L 4
L
L]
&
& PT2

3.8.19 SWAP

BTOW (pbyDataSrc:= PT1[16#25909880 |, uiSize:= 4, pwDataDes:=

pT2[ 16925909888 |) /|

PROGRAM aa
VAR
B1:ARRAY[O..3] OF WORD:
PT1:POINTER TO BYTE:=ADR(AL1[0]);
A2:ARRAY[0..3] OF WORD:
PT2:POINTER TO REAL:=ADR(A2[0]):
IEHD_VA.R
Type Value
ARRAY [0..3] OF W...
A1[0] WORD 1000
A1[1] WORD 1000
A1[2] WORD 1000
A1[3] WORD 1000
POINTER TO BYTE 16=259055AC
ARRAY [0..3] OF W...
A2[0] WORD 59624
A2[1] WORD 59624
A2[2] WORD 0
A2[3] WORD 0
POINTER TO REAL 16#25909B78

Net comment

BTOW

PT1 pbyDataSre
4 uiSize
PT2 [16225909878 pwDataDes

This instruction exchanges the high-order eight bits and low-order eight bits in a 16-bit value.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
SWAP
SWAP Swap bytes FC 4 EN ENO L SWAP(wData:=);
2 wData -
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Bl Variables

Input variables

Input Vari- Initial
Name Data Type Value Range Description
able e & Value P
. Depends on data
wData Operation data WORD P 0 Data to operate
types
Bool- o Rzl Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
) — wn
w c c | c —
S (2|82 Z|g|cs|/s|E|lg|l=|2|c|B|lz|2|8|23|gl=
O |FA|1=2|88/23/z/3|z/ 2|53/ 5| 383|3 2|2 |5/72||7 %
= S| 8|8 |H 5+ — )
wData - - v - - C T T I S T e e N e - |-
B Program example
ST:
(1) Switch M1 is not closed.
Expression Type Value
= § Al ARRAY [0..3] OF W...
# A10] WORD 7557
# Al[1] WORD 0
# A1[2] WORD 0
# A1[3] WORD 0
! -
= 1| 1F MIEIREETRUE
2 THEN
SWAP (wData:= AL[0][ 7557 ) ;
4 MR =rALsE;
: END IF
(2) Switch M1 is closed.
Expression Type Value
= & Al ARRAY [0..3] OF W...
# A1[0] WORD 34077
# A1[1] WORD 0
@ Al[2] WORD 0
& A1[3] WORD 0
= 1 IF MIFNES-TRUE
y THEN
SWAP (wData:= A1[0][34077)) ;
4 MM =r2LsE;
i END_IF

LD:

(1) Switch M1 is not closed.
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Expression Type Value
= & Al ARRAY [0..3] OF W...
@ A1[0] WORD 7557
# Al[1] WORD 0
# A1[2] WORD 0
® Al3] WORD 0
-
Net comment
M1
A1[0]
(2) Switch M1 is closed.
Expression Type Value
= $ A1 ARRAY [0..3] OF W...
$ A1[0] WORD 34077
$ Al[1] WORD 0
# A12] WORD 0
$ A1[3] WORD 0
b 4
Net comment
M1
A1[0] | 34077

3.8.20 SWAP16

This instruction exchanges the high-order eight bits and low-order eight bits in a 16-bit value.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
SWAP16
wOut :=
SWAP16 Byte swap FC — EN EMNO
SWAP16(wData:=);
— wData —
B Variables

Input variables

Input Vari- Initial
Name Data Type Value Range Description
able yp & Value P
Depends on data
wData Operation data WORD P 0 Data to operate
types
Bool- . . = Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
2 22 2|5|G|c|S|S|el=z|olc|zrz|5|2|g|= 3
S |4/8/3|8|2/2|2|2|5|3|3|3|2|E|8|53|S|% ¢
— i O o o | - ) | = | = rm =
wData - - v |- - I B B N I - |- - - - - - - -

B Function

This instruction exchanges the high-order eight bits and low-order eight bits in a 16-bit value. The return
value is the exchange result.
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B Program example

LD ST
Defined whDatals 1WORD = lo#l1l=234
variable Wit P WOERD »
SWAP16
Program —  — EM END wlut := SWAPLE (wData:= wDatald):
wDatalt — wData — wlOut
— E wout[JEEHz | := SWAPLé (
result wData wOut [T6%3412 whata:= wDatal SNGHEAT) :
Work Cxnd |;;|c.|o| 1|i.‘|2|1|o_:
principle . EIEIEEEEEEEL sl sl ele[ 5]

3.8.21 SWAP32

This instruction exchanges the high-order 16 bits and low-order 16 bits in a 32-bit value. The high-order
eight bits and low-order eight bits in the high-order 16 bits and low-order 16 bits are also exchanged
B Instruction format

Instruction Name FB/FC LD Expression ST Expression
SWAP32 Byt FC S dwout:=
e swa - L
Y P EN ENG SWAP32(wData:=);
- wData —
B Variables
Input variables
Input Vari- Initial .
able Name Data Type Value Range Value Description
D d dat:
wData Operation data DWORD tyepl:;in sondata 0 Data to operate
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Bool- . . Real Time, Duration,
Bit String Integer Num- )
ean Date, and Text String
ber
) — (%
o S c | C —
8 218|528 |E8|5|8E|g|z|2|5|B|8|2|8|8|g|z
e m| 8|8 (&8|5|5|5|5 7| |F|TF|F|E|mIm© 5
wData - - - v o - N T I A I S e e e e R I I

B Function

This instruction exchanges the high-order 16 bits and low-order 16 bits in a 32-bit value. The high-order
eight bits and low-order eight bits in the high-order 16 bits and low-order 16 bits are also exchanged. The

return value is the exchange result.

B Program example

LD ST
Defined dwData32 :DWORD := 16£#12345678
variable dwlut : DWORD ;
SWAP32
Program EM ENO dwlut := SWAP32 (wData:= dwData3l):
dwData32 — wData — dwOut
Running SWAP32 dwOut] 1eETasERN2 | 1= SWAP32(
result duData2 dwOut [T6FTEB63472] whata:= dDeta 3 SRR
Bit Bl_t Bit
Work 2] EECECERE
principle
Out]
3.8.22 XCH

This instruction exchanges two floating-point values.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
XCH

EN ENO XCH(fDataSrc1:=

XCH Dat h FC ’

ata exchange fDataSrc1 fDataSrc2:=);

fDataSrc2

B Variables

Input variables
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Input Vari- Initial
Name Data Type Value Range Description
able P & Value P
. Depends on data
FDataSrcl Switch data 1 REAL P 0 Data to exchange
types
. Depends on data
FDataSrc2 Switch data 2 REAL P 0 Data to exchange
types
Bool- - Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
jor] @ | = g Slclclc|lCSlul_lol-rlo|ls|alol o 4
®) < | O S i e i - I B == = I~ o | o
= o o = = Zz|lz | 02|59 |32
20w = 2|3 2153|593 |5|5 |72 m|m|© =
FDataSrcl | - P e e e e e e e
FDataSrc2 | - P T e e e B e e
B Function
This instruction exchanges two floating-point values.
B Program example
ST:
(1) Switch M1 is not closed.
Expression Type Value
P a REAL 99
®b REAL 100
® M1 BOOL FALSE
= 1 IF MIEEF-TRUE o
THEN
XCH (fDataSrcl:=a[___99 |, fDataSrc2:=b[__100 ] );
4 M1[FMEE: =FALSE;
5| END_IF
-
(2) Switch M1 is closed.
Expression Type Value
L ] REAL 100
#b REAL 99

»m o0 |

- 1 IF MIFYEg-TRUE
THEN

XCH (fDataSrcl:=a[__ 100 | , fDataSrc2:=b[__99 | ):
4 Mg =r2LsE;
s END_IF
€
LD:

(1) Switch M1 is not closed.
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“ Expression Type

Value
P a REAL 98
$b REAL
$ M1 BOOL
-
Net comment
M1 XCH
(2) Switch M1 is closed.

Expression Type Value
P a REAL 100
b REAL 99
» s001 [

-

Net comment

M1 XCH

| | — ENO fom
a 100 |—=] fDataSrc1 —
b 99 = fDataSrc2

3.8.23 HEXinASCII_TO_BYTE

B Instruction description

This instruction converts the source data from the HEXinASCII format to bytes.

Instruction Name FB/FC LD Expression ST Expression
ASCll-to-byt HEXINASCII_ TO BYTE
HEXinASCII_TO_BYTE “o-byte FC - EN ENO L | HEXinASCIL_TO_BYTE(W:=);
conversion
4w L
Bl Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
w Input data WORD 0-FFFF 0 -
Output variables
Output Variable Name Data Type Value Range Initial Value Description
ouT Output data BYTE 0to 255 0 -
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Bool- . . = Time, Duration,
ean Bit String Integer Num- .
ber Date, and Text String
=) — (%]
® | m | == |=S|clS|CS|lvl=|glc|lxmlSidlol o 4
o S| s|oc |2/ =82\ \=z=Zz|=|=z |3 |@m Z| 5| o0 |9 | =
= a 3 2|3 = 5 Z|/35 |5 51352 A Ao =
FDataSrcl - - - - - - - - - - - N e VA I U I - |-
FDataSrc2 - - - - - - - - - |- N e VA I U I - |-

B Program example

This instruction converts the source data from the HEXinASCII format to bytes.

ST
POU_17 X
Device Application.POU_17
; Prepared
Expression Type Value Value
@ HexInAscllTest WORD 16%3232
@ ByteTest BYTE 1622

1+ ByteTest[isgzz | := HEXINASCII_TO_BYTE (HexInAscIITest[is£3z32 |) ;[RETURN]

LD

iF POU_16 X
Device Application.POU_16
E : T Prepared
Xpression ype Value Maliie

@ HexInAscIlTest WORD 16£3232

@ ByteTest BYTE 16222

1 Met comment

HEXINASCII_TO_BYTE
HexInAsclITest [ 1623232 W ByteTest

3.8.24 BYTE_TO_HEXinASCII

B Instruction description

This instruction converts the source data from bytes to the HEXinASCII format.

Instruction Name FB/FC LD Expression ST Expression

Byte-to-ASCII BYTE_TO_HEXINASCII
onvers FC | qEN ENO |- | BYTE_TO_HEXinASCII(B:=);

BYTE_TO_HEXinASCII .
conversion B N

B Variables
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Input variables

Input Variable Name Data Type Value Range Initial Value Description
B Input data BYTE 0to 255 0 -
Output variables
Output Variable Name Data Type Value Range Initial Value Description
ouT Output data WORD 0-FFFF 0 -
Bool- . . = Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
w = 2 | c c | c _ — %)
8 2|8 |E|5|8|s|g|E|g|=|2|28|8|2|2|2|s|3
S |A|&8|8|8|3|3|3|3|5|7|5|5|7|E|5|7 5|7 |5
B N S
ouT e N

B Program example

This instruction converts the source data from bytes to the HEXinASCII format.

FOU_18 X
Device Application.POU_18
Prepared

ST

E i T
xpression ype Value \alie
@ HexInAscllTest WORD 163332
@ ByteTest BYTE 16232

1 HexInkscIITest[ 1683332 |:= BYTE TO HEXINASCII (ByteTest[ 16232 |) ;[ RETURMN]

LD

¥ Pou_19 x

Device Application.POU_19

E ; T Prepared
xpression ype Value el
@ HexInAsclITest WORD 163332
& ByteTest BYTE 16%32
1 Met comment

BYTE_TO_HEXINASCI
ByteTest [ 16232 B HexInAsclITest

3.8.25 WORD_AS_STRING

B Instruction description
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This instruction converts the source data from words to strings.

ST Expression

Instruction Name FB/FC LD Expression
WORD _AS STRING
Word-to-string — EN ENO WORD_AS_STRING(W:=,
WORD_AS_STRING FC -
- conversion —W ORDER:=);
— ORDER
B Variables
Input Variable
Input variables Name Data Type Value Range Initial Value Description
w Input data WORD 0to 255 0 Input data
High/Low- . .
f high/low-
ORDER order bit BOOL [FALSE, TRUE] | FALSE Conversion of high/low
. order bits for variables
conversion
Output variables
Output Variable Name Data Type Value Range Initial Value Description
ouT Conversion result | STRING - " -
Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
joc] @ | = g Slclclc|CSlul_lolrlz|T|lalo| o 4
o (®} Sl z|glc/zzZ|=|s|\o|@ =20 |9|=
s |7|8|8|8|2|2|2|%|2|5|3|5|8|8|5|a(8 |32
W N N
ORDER J S R S e e e I I ARV A I I I I S
ouT - e e e e e I e I B I e

B Program example

This instruction converts the source data from words to strings.

ST

POU_21 X

Device Application.POU_21
Prepared Address

Expression

@ WordTest

@ wOrder

@ StringTest

Type Value
WORD 1623231
BOOL
STRING 17

Value

1 StringTest] 12 | := WORD AS STRING(W:=WordIest[ig#sza1 |, ORDER:=xOrder|FIER) ; RETuRN]

LD
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Device Application.POU_20

E ; T Prepared
Xpression ype Value Valile
@ WordTest WORD 16#3231
@ wOrder BOOL FALSE
@ StringTest STRING 1z
1 Met comment

WORD_AS_STRING

StringTest

WordTest | 1683231

xOrder ORDER

The ORDER pin converts high/low-order bits for variables.

ORDER: = False:

Device Application.POU_20

: Prepared
E T
Xpression Ype Value Vﬂ'UE
& WordTest WORD 16#3231
@ wOrder BOOL FALSE
@ StringTest STRING 12
1 Net comment

WORD_AS_STRIMNG

StringTest

WordTest
xOrder ORDER

ORDER: =True:
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¥ Pou_20 x

Device Application.POU_20

E ; T Prepared
xpression ype Value Value
# WordTest WORD 1623231
@ wOrder BOOL
# StringTest STRIMNG 21
1 Met comment

WORD_AS_STRING

WordTest StringTest
wOrder QRGNS ORDER

B Precautions

- When the ORDER pin is not used to switch high/low-order bits, this instruction only converts ASCII code
of the Word type to text strings, without changing the values. When the ORDER pin is TRUE, the high/

low-order bits are switched.

3.8.26 Byte_To_HexString

B Instruction description

This instruction converts bytes to hexadecimal text strings.

Instruction Name FB/FC LD Expression ST Expression
Byte-to- Byte To_HexString
Byte_To_HexString hexadecimal text | FC — EN ENO |- | Byte_To_HexString(B:=);
string conversion —4B -
B Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description

B Byte to convert | BYTE 0to 255 0 Input data address

Output variables

Output Variable Name Data Type Value Range Initial Value Description
ouT Return value STRING - '00' Hexadecimal text string
Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
@ @ | = g Slclclclc|lul_lolrlm|S5|alo]| o 4
O < | O [ R I S O e I I I - < B <= == [~ o | =
= o | o = = Z | = m| = o el
e |m |8 2|3 Z| 5|z 2|37 5|5 |F|z|lm|lm|o |~ =
ORDER - e e e e e e e e e - W

B Program example
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ST
[ S| POU X
Device.Application.POU
Expression Type Value \F;;TE : red Address Comment
& b_Input BYTE 253
@ str_Output STRING 'FD’
= v
1 str_Output[___ _FD ___ |:=Byte_To_HexString(B:=b_Input[253]):
2
LD
4 POU_1 X
Device. Application.POU_1
Expression Type Value 5;?5:“?{1 Address Comment
# b_Input BYTE 253
$ str_Output STRING 'FD’
r -
1 Net comment

Byte_To_HexString
b_Input | 253 B str_Output

- The value range of B is 0 to 255. If the value is not within the range, an error occurs.

BM Precautions

- The output range is '00' to 'FF', that is, 00000000 to 11111111.

3.8.27 Word_To_HexString

B Instruction description

This instruction converts words to hexadecimal text strings.

Instruction Name FB/FC LD Expression ST Expression
Word-to- Word To HexString
Word_To_HexString hexadecimal text | FC — EN ENO |—| Word_To_HexString(w:=);
string conversion —w -
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
Word t
w orato WORD 0-FFFF 0 Input data address
convert
Output variables
Output Variable Name Data Type Value Range Initial Value Description
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ouT Return value STRING - 0000 Hexadecimal text string
Bool- . . Real Time, Duration,
Bit String Integer Num- .

ean ber Date, and Text String

) — (%]

joc] m | 2| = | =S |c|S|C|lv|l=|glc|zmz|FT|lalo| =

© |R|2|8|8|3|5|5(3|5|5|5|5 8 2|F|7]8 |5 8

ouT - e e

B Program example

ST
5] pou_1 x
Device.Application.POU_1
Expression Type Value 5;?5: red Address Comment
@ w_Input WORD 65534
@ str_Output STRING 'FFFE’
r -
1 str_Output[ __ FFFE __ |:=Word To_HexString(w:=w_Input[85534] ):
-
LD
i Pou x
Device.Application.POU
Expression Type Value ﬁﬁ:red Address Comment
& w_Input WORD 65534
# str_Output STRING 'FFFE'
-
1 Net comment
Word_To_HexString
w_Input [ 65534 w — str_Output

B Precautions
- The value range of B is 0 to 65535. If the value is not within the range, an error occurs.

- The output range is '0000' to 'FFFF', that is, 0000 0000 0000 0000 to 111111111111 1111.

3.8.28 Dword_To_HexString

B Instruction description

This instruction converts doublewords (DWORD) to hexadecimal text strings.
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Instruction Name FB/FC LD Expression ST Expression
Doubleword-to- DWord _To_HexString
Dword_To_HexString | hexadecimaltext | FC — EN ENO — | DWord_To_HexString(dw:=);
string conversion —{ dw —
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
Doubleword to
dw DWORD 0 to FFFF FFFF 0 Input data address
convert
Output variables
Output Variable Name Data Type | Value Range Initial Value Description
ouT Return value STRING - '0000 0000 Hexadecimal text string
Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
mwiggccccm_on—xraoq 4
o o o =9 | Ciz|Z|=|zs | o8| =|3 o | =
o o = = m| = o X
S |7|8|8|8(3|5(5(5|5|7(5|5|FB|R|R 8 |55
ouT e e Y
B Program example
ST
5] pou x
Device.Application.POU
Expression Type Value 5;?5: el Address Comment
& dw_Input DWORD 453671247
@ str_Output STRING '1B0A794F'
& W
l| str_Output| B0ATS# |:=DiWord To_HexString(dw:=dw_Input| asmrizer | ) :|RETURN
LD

i pou_1 x

Device.Application.POU_1

Expression Type Value 5;?5:@(1 Address Comment
& dw_Input DWORD 3454678652
# str_Output STRING 'CDEA367C’
a W
! Net comment
DWord_To_HexString
dw_Input [ 3454678652 dw str Output [ 'CDEA367C
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B Precautions

- The value range of dw is 0 to 4294967295. If the value is not within the range, an error occurs.

- The output range is '0000 0000' to 'FFFF_FFFF', that is, 0000 0000 0000 0000 0000 0000 0000 0000 to
111111111111111111111111 11111111,

This instruction converts a text string to a Byte array.

3.8.29 CopyRealToNum

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Bit pattern copy CopyRealToNum CopyRealToNum(In :=,
CopyRealToNum | (real number to FC n IEN B Out =>);
— In —
signed integer) out
i CopyLrealToN
Bit pattern copy | E:Py restte E;‘g B CopyLrealToNum(In :=,
CopyLrealToNum | (long real number FC i B ~
to signed integer) out | Out=>);
B Variables
Input variables
Input Vari- Initial .
Name Data Type Value Range Description
able yp & Value P
In Copy source - Depends on data types 0 Copy source
Output variables
Output Vari- Initial
N Data T Value R D ipti
able ame ata Type alue Range value escription
Out Paste target - Depends on data types ) Paste target
Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
@© w | = g Slcicl€|lc|luwl_lolrln|S|alo| o 4
o < | o Slel=z=|@c|s |z ||| B =|=2|oc|l9g|=
S | |3|g|8|3|3|3|3|5|7|3|5|F|E|R|A|°|7 |z
In e N T
Out If the data type of In is REAL, the output is DINT. If the data type is LREAL, the output is LINT.

B Function

The content of the copy source is directly copied to the target Out, without processing.

The instruction name is determined by two combinations of data types of In and Out.

In

Out

Directive Name

REAL

DINT

CopyRealToNum
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LREAL LINT CopyLrealToNum
B Program example
LD ST
WRE
Defined reln REAL = 10.5
iabl diout DINT:
variable xResult BOOIL. -
END_WAR
D ®Besult := CopyRealloNum(
EN ENO
Program reln—In I xResult In:= reln,
Out |- diout fut=> difut):
i reln REAL 2201000001001010000000000000000000
Running # didut DINT 2201000001001010000000000000000000
result # wResult BOOL TRUE

3.8.30 CopyByteToNum

This instruction directly copies the content of a bit string to a signed integer.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
Bit pattern copy CopyByteToNum CopyByteToNum(In :=,
CopyByteToNum (bit string to FC i IE:'I ENO B Out =>);
signed integer) Out |
Bit pattern copy CopyWordToNum c —
opyWordToNum(In :=,
CopyWordToNum (word to signed | FC — IEN Eiz p):
integer) 1" out Out=>);
Bit patt CopyDwordToNum
l_ pa .em copy — EN EMNO CopyDwordToNum(In :=,
CopyDwordToNum (bit string to FC i N ~
signed integer) Out L Out=>);
) CopyLwordToNum
B'F pat.tern copy — EN END CopyLwordToNum(In :=,
CopyDwordToNum (bit string to FC in ~
signed integer) Out Out=>);
B Variables
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Input variables

Input Vari- Initial L
Name Data Type Value Range Description
able yp 8 Value P
In Copy source - Depends on data types 0 Copy source
Output variables
Output Vari- Initial L
Name Data Type Value Range Description
able . & Value .
Out Paste target - Depends on data types ™) Paste target
Bool- ) ) Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
joc] w | = g Slclclc|Clul_lolrlz|Slalo|l o 4
S |3|1¢|d|5|2|z|8|/S|z|z|z|lz|2|d|2|3|/0|9|=2
2 m| 8 3|3 Z/5|3|/5|3 7|5 |52 m|m|© Z
In NN e T
Out Data type of a signed integer with the same value as In
B Function

The content of the copy source is directly copied to the target Out, without processing.

The instruction name is determined by four combinations of data types of In and Out.

In Out Directive Name
BYTE SINT CopyByteToNum
WORD INT CopyWordToNum
DWORD DINT CopyDwordToNum
LWORD LINT CopyLwordToNum
B Program example
LD ST
AR
Defined cione - smwws
Variable HEesult BOOL :
END VAR
CopyByteToNum e Eerea T
N ENO ¥Besult := CopyByteToNum(
Program byln —{In L \Result In:= bylIn,
Out — siout Qut=> 3ilut):
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# byln BYTE 200001010
Running # siout SINT 200001010
result i wResult BOCL

3.8.31 CopyDwordToReal

This instruction directly copies the content of a bit string to a real number.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Bit pattern copy CopyDwordToReal CopyDwordToReal(In :=,
o —EN ENC |-
CopyDwordToReal (bit stringtoreal | FC in L Out =>);
number) Out —
i d 1
Bit pattern copy ;:Pyl'wor TGLEr:aO CopyLwordToLreal(In :=,
CopylwordToLreal (long word to long | FC 1 — ~
real number) out | Out=>);
B Variables
Input variables
Input Vari- Initial o
Name Data Type Value Range Description
able o & Value s
In Copy source - Depends on data types 0 Copy source
Output variables
Output Vari- Initial
Name Data Type Value Range Description
able yp & Value P
Out Paste target - Depends on data types ™) Paste target
Bool- . . Real Time, Duration,
Bit String Integer Num- )
ean b Date, and Text String
er
@ mw | = g S clclS|S|lv|l=|lolc|ln|lT|lalo|a 4
o < | O iz 9|CclZ| =z o8 => o | o
3 S| 9 = = Z| z |2 | 0|58 |32
S |H|8|g|8|2|3|2|5|3|7|3|5|2 2 |R|R|S|7 |z
In N .,
Out If the data type of In is DWORD, the output is REAL. If the data type is LWORD, the output is LREAL.

B Function
The content of the copy source is directly copied to the target Out, without processing.

The instruction name is determined by four combinations of data types of In and Out.
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3.8.32

In Out Directive Name
DWORD REAL CopyDwordToReal
LWORD LREAL CopyLwordTolLreal
B Program example
LD ST
VAR
Defined dwIn DWORD := 10;
iabl relut REAL:
variable xResultc BOOL »
END WAR
CopyDwordToReal iResult := CopyDwordToReal(
3] ENC In:= dwln,
Program dwln—In  xResult
Out — reOut Qut=> refut):
@ dwln DWORD 2#00000000000000000000000000001010
Running @ reQut REAL 2#00000000000000000000000000001010
result i wResult BOOL
CopyNumToByte

This instruction directly copies the content of a bit string to bytes.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
i CopyNumToByte
Bl't pattgrn copy _len Y E:‘r:o | CopyNumToByte (In :=,
CopyNumToByte (signed integerto | FC I
it stri " B Out =>);
bit string) Out |—
B|f: pattgrn copy CopyNumToWord CopyNumToWord (In =,
CopyNumToWord (signed integerto | FC fN ERE ~
word) " Tt Out=>);
Bit patt CopyNumToDword
-patiern copy EN ENO CopyNumToDword(In :=,
CopyNumToDword (signed integerto | FC T
bit stri Out=>);
it string) Out
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Instruction Name FB/FC LD Expression ST Expression
Bit patt CopyNumToLword
Iv pa grn copy —{EN ENO [~ CopyNumToLword(In :=,
CopyNumToLword (signed integerto | FC din | ~
long word) Out |- Out=>);
B Variables
Input variables
Input Vari- Initial o
Name Data Type Value Range Description
able oy & Value s
In Copy source - Depends on data types 0 Copy source
Output variables
Output Vari- Initial .
Name Data Type Value Range Description
able yp & Value P
Out Paste target - Depends on data types ™) Paste target
Bool- . . s Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
@ w | = g S Slc|S|Slo|l=|olc|m|S|2|lg]|4 4
o < | O [ I~ i I e e = I I o B = == I~ o | o
3 S| 9 = = z|lz|Z2 D238 |52
= m |8 = Z/5|/3|/5|3 |5 |9|F|&2|m|m|© =
In o e N N e ]
Out Data type of a bit string with the same value as In

B Function
The content of the copy source is directly copied to the target Out, without processing.

The instruction name is determined by four combinations of data types of In and Out.

In Out Directive Name
SINT BYTE CopyNumToByte
INT WORD CopyNumToWord
DINT DWORD CopyNumToDword
LINT LWORD CopyNumToLword
B Program example
LD ST
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VAR
: siln SINT := 10;

Defined byOut  : BYTE;
variable xResult : BOOL:

END_WRAR

CopyNumToByte ®Besult = CopyNumIoByte(
Program N ENO In:= 3iIn

siin —{In — xResult " d
Out (— byOut Cut=> bylut) :

@ siln SINT 2700001010
Running # byout BYTE 2700001010
result

# xResult BOOL

3.8.33 CopyNumToReal

This instruction directly copies the content of a signed integer to a real number.

B Instruction format

ST Expression

Instruction Name FB/FC LD Expression
Bit pattern copy CopyMNumToReal CopyNumToReal (In :=,
CopyNumToReal (signed integerto | FC I IEN E | Out =>);
1in L
real number) out L
B|.t patte.rn copy CopyNumTolLreal CopyNumToLreal (In =,
CopyNumTolLreal (signed integerto | FC — IEN ERtel — out=)
— In — ut=> ;
long real number) out |
B Variables
Input variables
Input Vari- Initial .
N Data T Value R D t
able ame ata Type alue Range value escription
In Copy source - Depends on data types 0 Copy source
Output variables
Output Vari- Initial
. zllile ! Name Data Type Value Range Valltlje Description
Out Paste target - Depends on data types ) Paste target
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Bool- . . el Time, Duration,
Bit String Integer Num- .
€an b Date, and Text String
er
o — (%]
s m | =2 | = | =|S|c|S|C|lv|l=|glc|xz|lS|ldlo|a 4
2 ®) S|2|z|8|C|Z2|2|z|z|h|d|=2|5|0|9|Z
© |R|8(8|8|2/3|2(2|3|5|3|53|7|E|F|R|5|7 |2
In : e N
Out If the data type of In is DINT, the output is REAL. If the data type is LINT, the output is LREAL.

B Function

The content of the copy source is directly copied to the target Out, without processing.

The instruction name is determined by two combinations of data types of In and Out.

In Out Directive Name
DINT REAL CopyNumToReal
LINT LREAL CopyNumToLreal
B Program example
LD ST
AR
Deﬁned diIn : DII‘T‘E = 10;
redut : BEAL:
variable xResult : BOOL:
END WAR
CopyNumToReaI ¥Result := CopyNumIoReal (
EN ENO In:= diln,
Program din—In — xResult out=> refut) ;
Out - reOut
# din DINT 2#00000000000000000000000000001010
Running # re0ut REAL 2#00000000000000000000000000001010
result # xResult BOOL
3.8.34 CopyRealToDword
This instruction directly copies the content of a real number to a bit string.
B Instruction format
Instruction Name FB/FC LD Expression ST Expression

CopyRealToDword

Bit pattern copy
(real number to FC A L

bit string)

CopyRealToDword (In
CopyRealToDword _

— EMN ENO — *

out Out =>);
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Instruction Name FB/FC LD Expression ST Expression
Bit pattern copy CopyLrealToLword CopyLrealToLword (In
CopyLrealTolLword (long real number | FC — IEN 12 | =
—1in L
to long word) Out — Out=>);
B Variables
Input variables
Input Vari- Initial o
Name Data Type Value Range Description
able oy & Value s
In Copy source - Depends on data types 0 Copy source
Output variables
Output Vari- Initial .
Name Data Type Value Range Description
able yp & Value P
Out Paste target - Depends on data types ™) Paste target
Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
@ @ | = g SlSc|S|Slo|l=|lolc|m|S|2l9]|4 4
S |2/15/5|8|2/5/2|5\2|z/2/2/8|8|2/8|8|3|=
e | m |3 22|35 Z|z|3|3|5 5|5 |&2|2|a|d|o|™ =
In . S
Out If the data type of In is REAL, the output is DWORD. If the data type is LREAL, the output is LWORD.

B Function

The content of the copy source is directly copied to the target Out, without processing.

The instruction name is determined by two combinations of data types of In and Out.

In Out Directive Name
REAL DWORD CopyRealToDword
LREAL LWORD CopyLrealToLword
B Program example
LD ST
AR
Defined reln R}ELP..L. = .5
. dwlut DWORD :
variable ®xBesult BOOL :
END WAR
CopyReaITannrd ¥Result := CopyRealToDword(
e e In:= reln,
Program reln—1In — xResult Qut=> dwlut) ;
Out — dwOut
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2701000000011000000000000000000000

i reln REAL
Running # dwout DWORD 2201000000011000000000000000000000
result # XResult BOOL

3.8.35 BitCnt

This instruction counts TRUE bits in a bit string.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
BitCnt
. ) —EN EMNO | BitCnt (In :=,
BitCnt Bit counter FC 1
T — Out=>);
Out [—
B Variables
Input variables
Input Vari- Initial L
Name Data Type Value Range Description
able oy & Value 2
In Countstring | - Depends on data types 0 Count string
Output variables
Output Vari- Initial L
Name Data Type Value Range Description
able yp & Value P
Number of TRUE
Out Count result USINT Depends on data types 0 bits in a count
string
Bool- . . <. Time, Duration,
Bit String Integer Num- )
ean b Date, and Text String
er
oe] w | = g SlclclElS|ul_ololrlm|lT|lalo|a 4
9 |5|¢|d8|5|2|z|2/E|z|lz|z|z|h@a|z/5|0|9|Z
S |m|8|a|8|2|3|2|5|3|7|3|5 |2 |2 |F|F|5|7| ¢z
In N e T
out e e N e e
B Function
This instruction counts TRUE bits in count string In.
B Program example
LD ST
WAR
Defined ceious  osmm
Variable xResult : BOOL:
END_ VAR
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LD ST
| E:It:;tj xBesult = BitCnt(
Program In:= byln,
byln — fn - wResult Out=> usilut) ;
Qut - ysiout
@ byln BYTE 19
Running # usiOut USINT 3
result # xResult BOOL
Bit7 Bit0O
P BYTE
In | #19 | (] | (¢} | 0 | 1 | (o] | o] | 1 | 1 |
Work
principle
“0ut”

3.8.36 AryByteTo

This instruction joins byte array elements and saves the result in a variable.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Sl AryByteTo (In :=,
—1EN ENO | )
AryByteTo Conversion from FC —{In L Size :=,
byte array —| Size Order :=,
— Order
_ | outval QutVval :=);
B Variables
Input variables
Input Vari- Initial .
Name Data Type Value Range Description
able P & Value P
In[] (array) Array to Depends on data types Array to convert
y convert P yP y
Number of Number of
Size elements to UINT Depends on data types - elementsin In[] to
convert convert
Conversion
Order Vers! - Depends on data types - Conversion order
order
Conversion
OutVal result - Depends on data types - Conversion result
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Bool- ) . Real Time, Duration,
Bit String Integer Num- )
ean b Date, and Text String
er
w) — wn
@ w | 2| == |S | c|lS Slol=|glc|lxmz|T|d|9| o =
O Sc|slo|l2 =8 =z z|=z|lz|0|m|=z=|=|o0|9|=
o |A|8|8|8|3|3|5/2/5|5|5|3|= |2 |&8|R|5|7 |2
Inf] (array) | - v |- - - S I I IE R R S I I I IC R I I IE
Size - - - - - SN ] S IR I I I I I IR
Order See "Function" for the enumerators for the enumerated type _eBYTE_ORDER.
VIV VNV YN YV VY N Y Y Y Y
OutVal
An enumeration, an array, an array element, a structure, or a structure member can also be specified.

B Function
This instruction takes the first Size elements in array to convert In[], joins them to match the size of the

data type of conversion result OutVal, and then saves the result to OutVal.

Order specifies the order to join the elements of In[]. The data type of Order is enumerated type _eBYTE_
ORDER. The meanings of the enumerators are as follows.

Enumerator Meaning

Lower byte first, higher byte

_LOW_HIGH
last

Higher byte first, lower byte

_HIGH_LOW
last

The following describes the functions of AryByteTo in two situations.

(1) When the data type of OutVal is one byte
If the data type of OutVal is one byte, In[] is stored in OutVal by one byte.

The following data types have one byte.

Category Data Type
Bit string BYTE
Integer USINT and SINT
Real number None

Time, duration, date, and text

string None
An enumerator of one byte
An array for which the total for all
elements is one byte

Others An array element of one byte

A structure for which the total for all
members is one byte

A member of one byte

The following storage method is used.

Value of Order Data Type of OutVal Storage Method in OutVal
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BOOL Bit 0 of In[0] is stored in OutVal.
LOW_HIGH

Not BOOL The value of In[0] is stored in OutVal.

BOOL Bit 1 of In[0] is stored in OutVal.
HIGH_LOW

Not BOOL The value of In[1] is stored in OutVal.

The following example is for when OutVal is a SINT variable, Size is UINT#2, and Order is _LOW_HIGH.

¥gize™ = UINT#2

—

1 a" 16878 16836 16&34 16#12
In[3] In[2] In[1] In[0]

“OutVal™ 16412

The following example is for when OutVal is a SINT variable, Size is UINT#2, and Order is _HIGH_LOW.

“Size” = UINT#2
—

I 16478 | 1e#56 | 16#34 | 16#12
T3] In[2] In[1] In[0]

“QutVal” 16434

The following example is for when OutVal is a BOOL variable, Size is UINT#2, and Order is _LOW_HIGH.
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“size” = UINT#2

o—,
“1n” 16478 | 1le6#56 | 16#43 | 16#12
In[3] In[2] In[1] In[O]

ojojojijojoj1io

“OutVal” FALSE

The following example is for when OutVal is a BOOL variable, Size is UINT#2, and Order is _HIGH_LOW.

“gize™ = UINT#2

—t
In" 16878 | 16#56 | 16#43 | 16#12
In[3] In[2] In[1] In[0]

oj1jojojojojijr

“OutVal” TRUE

(2) When the data type of OutVal is two bytes or more

If the data type of OutVal is two bytes or more, elements from In[] are joined so that the result is just large
enough for the size of the data type of OutVal. The result is stored in OutVal.

The following data types have two bytes or more.

Category Data Type
Bit string WORD, DWORD, and LWORD
Integer UINT, UDINT, ULINT, INT, DINT, and LINT
Real number REAL and LREAL

Time, duration, date, and text | TIME, DATE, TOD, DT, and STRING types
string of two bytes or more

An enumerator of two bytes or more

An array for which the total for all
elements is two bytes or more

Others An array element of two bytes or more

A structure for which the total for all
members is two bytes or more

A member of two bytes or more

The following storage method is used.
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In[0] and In[1] are joined according to the value of Order to create one word (two bytes) of data. If Order is
_LOW_HIGH, the higher byte is stored in In[1] and the lower byte is stored in In[0]. If Order is _HIGH_LOW,
the higher byte is stored in In[0] and the lower byte is stored in In[1].

In the same way elements that start from In[2] and In[3] are joined to make more words of data.

The words of data are joined to match the size of the data type of OutVal. For example, if OutVal is DIWORD
data, four individual words of data are joined. If OutVal is an array, In[i] (i as an even number) is stored in
OutVal[i+1] and In[i] (i as an odd number) is stored in OutVal[i-1]. If the value of Size is an odd number,
datais stored till OutVal[Size], and 16#00 is stored in OutVal[Size-1].

The obtained data is stored in OutVal.

The following example is for when OutVal is a REAL variable, Size is UINT#4, and Order is _LOW_HIGH.

“Sice” = UINT#4

L
“ln"” 16478 16&#56 10434 16#12
In[3] In[2] In[1] In[0]
L
“Out Val REAL#1.73782444E+34
16#78563412

The following example is for when OutVal is a REAL variable, Size is UINT#4, and Order is _HIGH_LOW.

“Gize" = UINT#4
- ! .
1" 16478 16456 16#34 16412
In[3] In[2] In[1] Inf0]
L 3
“OutVal” REAL#G.B1892664E+13 I
16456781234

The following example is for when OutVal is a SINT array with four elements, Size is UINT#3, and Order is
_LOW_HIGH.
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"Size” = INT#3
~ : =~
“In" T 16478 16#56 16#34 16#12
x
In[3] In[2] In[1] In[0]

“Outval® fﬁgﬂﬂf' SINT#86 | SINT#52 | SINT#18

The following example is for when OutVal is a SINT array with four elements, Size is UINT#3, and Order is
_HIGH_LOW.

“Size” = UINT#3

1

-~ ~.
*“In™ 16478 16456 l6#34 16412
In[3] In[2] In[1] In[0]

16400

“Outval ™ SINT#E6 | SINTH#O | SINTH#18 | SINT#52

B Program example

LD ST
VAR
. ckyIn 78,16810,16811]
Defined uisize
. eOrder : _eBY
variable dwCurval : DWORD ;
XResult : BOOL:
END WAR

xResult := ArvByteTlo(In:= abyIn[l],

EANWB“T;T:O Size:= uifize,
Program abyin[1] —In — xResult Order:= eOrder,
uiSize — Size OutVal:= dwOutVal
eOrder — Order )i

dwQutVal — OutVal
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= @ abyln ARRAY [1..6] OF BYTE
@ abyIn[1] BYTE 16#12
@ abyIn[2] BYTE 16%34
@ abyIn[3] BYTE 1656
@ abyIn[4] BYTE 16%78
Running # abyn[5] BYTE 16210
result i abyIn[s] BYTE 16211
@ uiSize UINT 1620003
@ eOrder _EBYTE_ORDER _LOW_HIGH
@ dwOutval DWORD 16200563412
@ wResult EOOL

B Precautions
When the value of Size exceeds the In[] array, the return value is FALSE and OutVal does not change.
OutVal cannot be a BOOL array. Otherwise, the program run fails.

When OutVal is a structure, some of the values of In[] may be inserted in adjustment areas between mem-
bers depending on the composition.

- When the value of Size is 0, the value of Out is TRUE and OutVal does not change.

3.8.37 DispartReal

This instruction separates a real number into the signed mantissa and the exponent.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
DispartReal )
Separate _lEN ENOD DispartReal (In :=,
DispartReal mantissa and FC —In | Fraction =>,
exponent Fraction |— Exponent =>);
Exponent |—
B Variables

Input variables

Input Vari- Initial L
able Name Data Type Value Range Value Description
Real number to
In Real number | - Depends on data types -
separate
Output variables
Output Vari- Initial L
ble Name Data Type Value Range Value Description
Signed
Fraction 's . LINT Depends on data types 0 Signed mantissa
mantissa
Exponent Exponent INT Depends on data types 0 Exponent
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Bool- . . geel Time, Duration,

Bit String Integer num- )

ean b Date, and Text String

er

=) — (%]

w m | = Slc|S|S|lun|l=|O o | 5 d|lo 4

S 315/5/8|2|5/2|c|2|2|2|5|B|8|55|8 |32

= m|&|B|8|5|F 5|5 |7 7|5 T|F|E|mIm|© =

In : .

Fraction - - - - - - - - ~ e

Exponent | - - - |- - e e e e
B Function

This instruction separates a real number into the signed mantissa Fraction and the exponent Exponent.

If Inis REAL data, Fraction is a 7-digit integer. If In is LREAL data, Fraction is a 15-digit integer. The follow-
ing table lists the valid ranges of Fraction according to the data types of In.

Data Type of In Valid Range of Fraction
REAL -9999999 to +9999999
-999999999999999 to
LREAL
+999999999999999
B Program example
LD ST
VAR
reln REAL :=— 123.4567E+10
Defined 1iFraction LINT :
. iExponent IMT :
Varlable HResultc BOOL.
END VAR
DispartReal ¥Result := DispartReal (In:= reln,
2t Ll Fraction=> liFraction,
Program reln—In c  *Result Exponent=> iExponent)
Fraction — [iFraction '
Exponent — Exponent
# reln REAL 1.234567E+12
& liFraction LINT 1234567
Running & iExpanent INT 6
result
@ xResult BOOL

3.8.38 UniteReal

This instruction combines a signed mantissa and an exponent to make a real number.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
Combine real e UniteReal (Fraction :=,
. . — EN ENO [ Exponent :=,
UniteReal number mantissa | FC | Fraction |
and exponent — Exponent Out |- Out=>,);
B Variables
Input variables
Input Vari- Initial L
Name Data Type Value Range Description
able o & Value 2
. Signed ) .
Fraction & . - Depends on data types - Signed mantissa
mantissa
Exponent Exponent INT Depends on data types 0 Exponent
Output variables
Output Vari- Initial
Name Data Type Value Range Description
able P & Value P
Out Real number | LREAL Depends on data types 0 Real number
Bool- . . Real Time, Duration,
Bit String Integer .
ean number | Date, and Text String
@ w | = g Slcicl€|lSlul_lolrclo|S5|alo| o 4
o < | O i8Il =z =\ 8B| =3 o | =
= o | © = = =z | = m | = e} =
e A3 2|3 Z|5/z/2/5| 7| 5|5|F2|2|m|m|O]|™ =
Fraction - - - - - S I I A I NN |- - S N R N
Exponent - - - - - - - - N - |- - - - |- - - |-
out - e e e e e e e e
B Function

This instruction combines the signed mantissa Fraction and the exponent Exponent to make the real

number Out.

B Program example

LD ST
VAR
. liFraction LINT = 1234567
Deflned iExponent INT := 12
. fout LEREAL
variable ®Besult BOOL ;
END_WAR
UniteReal
EN ENO kResult := UniteReal (Fraction:= lifraction,
Program iFraction — Eraction L \Rasult Ex;:zer_lfz %Expcnem:,
iExponent — Expanent Qut —fout fue=> £0ue)
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3.8.39

Running
result

@ liFraction LINT
§ iBxponent INT 12
@ fout LREAL
@ wResult BOOL

1234567

1.234567E+18

B Precautions

Depending on the values of Fraction and Exponent, an error may occur in the conversion from an integer

to a real number.

If the combined result exceeds the valid range of Out and Exponent is positive, the value of Out is infinity
with the same sign as Fraction. If Exponent is negative, the value of Out is 0.

GRAY

This instruction converts a Gray code into an angle.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Gray (In:=,
GRAY )
_lEN END |— Resolution =,
Gray code
Gray ycoe FC A I~ ERC ==,
conversion —{ Resolution Qut |—
—{ErC ZPC =,
— ZpPC
Out=>,);
B Variables
Input variables
Input Vari- Initial .
Name Data Type Value Range Description
able P & Value P
Data to Gray code to
In WORD Depends on data types 0 y
convert convert
Resolution Resolution - Depends on data types _R256 Resolution
Encoder Encoder remainder
ERC remainder UINT Depends on data types 0 .
) correction
correction
Zero point Zero point
ZPC P ,I UINT Depends on data types 0 P ,l
correction correction
Output variables
Output Vari- Initial L
Name Data Type Value Range Description
able yp & Value P
Conversion
Out resu\l/t ! LREAL Depends on data types - Conversion result
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Bool- . ) Real Time, Duration,
Bit String Integer num- )
ean b Date, and Text String
er
=) — (%]
o] m | =2 | = =S| c|S|C|lu|l=|lg|lc|lmzlT|dl9|4 =
o o|lg|loc|lg2|=z|8C|=zlz|z|z| 0/ ml=z|=2|o0|9|=
o) e 812|383 21z 25|73 |5 53| &2|2|/R|A|0|7 z
Resolution | See "Function" for the enumerators of the enumerated type _eGRY_RESOLUTION.
ERC - T e I e e e I I I I I I R R I
ZPC - S e e e e e I I I I I I R I I
out : e T

B Function

This instruction converts the Gray code in In (the output value from a rotary encoder) to an angle. The
conversion result Out is in degrees.

The data type of Resolution is the enumerated type _eGRY_RESOLUTION. The meanings of the enumera-

tors are as follows.

The Gray code is a reflected binary code. Two successive values, such as 0 and 1 and 1 and 2, differ in only

Enumerator Meaning

_R256 256
_R1B 1-bit (2)
_R2B 2-bit (4)
_R3B 3-bit (8)
_R4B 4-bit (16)
_R5B 5-bit (32)
_R6B 6-bit (64)
_R7B 7-bit (128)
_R8B 8-bit (256)
_R9B 9-bit (512)
_R10B 10-bit (1024)
_R11B 11-bit (2048)
_R12B 12-bit (4096)
_R13B 13-bit (8192)
_R14B 14-bit (16384)
_R15B 15-bit (32768)
_R360 360
_R720 720

R1024 1024

one bit. Gray codes are used for the output from absolute encoders.

The following table lists the 4-bit binary code and Gray code.

Dec- Binary Code Gray Code
imal
Num- | 53 2 2 2 d c b a
ber
0 0 0 0 0 0 0 0 0
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Dec- Binary Code Gray Code
imal
Num- | 5 2 2! 2 d c b a
ber
1 0 0 0 1 0 0 0 1
2 0 0 1 0 0 0 1 1
3 0 0 1 1 0 0 1 0
4 0 1 0 0 0 1 1 0
5 0 1 0 1 0 1 1 1
6 0 1 1 0 0 1 0 1
T 0 1 1 1 0 1 0 0
8 1 0 0 0 1 1 0 0
9 1 0 0 1 1 1 0 1
10 1 0 1 0 1 1 1 1
11 1 0 1 1 1 1 1 0
12 1 1 0 0 1 0 1 0
13 1 1 0 1 1 0 1 1
14 1 1 1 0 1 0 0 1
15 1 1 1 1 1 0 0 0

Using the Gray code enables prevention of incorrect output values because only one bit in the Gray code
changes when the output value of the encoder is incremented or decremented by 1.

The ERC variable is used to specify the Gray code range when the encoder resolution is not a power of
2. The range is specified so that only one bit is different between the maximum and minimum encoder
output values.

For example, consider the use of an absolute encoder with a resolution of 360. Nine bits are used for the
Gray code. The range that can be expressed with nine bits is 0 to 511. In this case, a range of 180 from the
center of 0 to 511 is used for the Gray code, that is, 76 to 435. Therefore, a Gray code of 001101010 (76
decimal) is output for an output value of 0, and a Gray code of 101101010 (435 decimal) is output for an
output value of 359. Only one bit is different between these values.

In this case, the value of the encoder remainder correction ERC is 76.

L Gray Code
£2
3 E “"ERC"
o= i h E f e d c b a
0 o 0 0 0 o o o o o /
- 76
S s mees B IS s T s —=1—
Output value 0 76 0 0 1 1 0 1 0 1 o |l
| |
I| - | 180
| I
I| 255 | o 1 o o| o] o 0 0 o |l )
Only one bit different | | | Resolution
360
I| 2s6 | 1 1| o ol oflo]l o] o] ool
| 1
I I | 180
| |
Outputvalue 359 435 | 1 ) 1 1 0 1 0 1 o |l
| |
L 76
511 | 1 0 0 0 0 0 0 0 0
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The ZPC variable is set to offset the zero position of the rotary encoder. For example, to offset the zero
position from 90° for a rotary encoder with a resolution of 256, the value of ZPC is calculated as follows:

256 x (90/360) = 64.

The following example is for when In is WORD#16#123, Resolution is _R9B, ERC is UINT#0, and ZPC is

UINT#88.

First, the resolution is 9 bits, so one increment in the Gray code is calculated as follows: 360° /29 =

0.703125°.

A decimal value of 450 corresponds to a Gray code of 16#123. Therefore, the angle before compensation

is calculated as follows: 0.703125° x 450 = 316.40625° .

The value of ERC is 0 and the value of ZPC is 88. Therefore, the angle after compensation is calculated as

follows: 316.40625° - (0 + 88) x 0.703125° = 254.53125° .
The value of Out is LREAL#254.53125.

B Program example

LD

ST

wIin H
. eRescluticon :
Defined iemo :
. uiZpc
variable sour
xResult
END_VAR

®Result := GRAY (In:= win,
Program I | Rt Resclut:i.cn:= eResclution,
g eResolution — Resolution Out — fout ERC:= uiERC,
uiERC — ERC ZBC:= uiiPC,
uizPC —{ ZPC Out=> flut);
@ win WORD 291
@ eResolution _EGRY_RESOLUTION _RSB
. @ UuiERC UINT 0
Runnlng @ uiZPC UINT 88
result @ fout LREAL 254.53125
@ xResult BOOL

B Precautions

An error occurs in the following cases. The return value changes to FALSE and Out is initialized to 0.
- The value of ERC exceeds the resolution that is specified in Resolution.

- The value of ZPC exceeds the resolution that is specified in Resolution.

- In, when converted to a bit string, is less than the value of ERC.

- The value of the bit string after correction for ERC exceeds the resolution that is specified in Resolution.

3.8.40 ColmTolLine_**

This instruction extracts bit values from the specified position of array elements and outputs them as a

bit string.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
ColmToLine_**(
ColmToLine_BYTE In:=,
) —EN ENO |— )
ColmToLine_ Column-to-line Fe A L Size:=,
o conversion group i Eize outT — Pos:=,
- — Pos
ouT=>
);
B Variables
Input variables
Input Vari- Initial
Name Data Type Value Range Description
able P & Value P
Array to
In[] (arra - Depends on data types Array to convert
Darray) | vert p yp y
Number of Number of
Size elements to USINT Depends on data types elementsin In[] to
convert convert
Conversion Bit position to
Pos ) - USINT Depends on data types P
bit position convert
Output variables
Output Vari- Initial .
Name Data Type Value Range Description
able P & Value P
Conversion
Out - Depends on data types Conversion result
result
Bool- - Real Time, Duration,
Bit String Integer num- .
ean b Date, and Text String
er
@ w | = g Slc|lcl€SlCS|lu|l_lolclmz|5lalo]| 4 4
o < | O o lzI9|CciZz|Z (2| olB|=|2 o | =
= o o = =z z|z | 2|0 =259 5|2
S |R|8|8|8|5|3|5|5|5|7 3|57 |F (7|7 5|7z
In[] (array) | - NN NN - SR I AT R I S e e e N - -
Size - - - - - - - |- - R e e T R I A A
Pos - - - - - S A A R IS N R e e I AT AT A A
out - S I A IR L I O e B
B Function

This instruction extracts bit values from the specified position of array elements and outputs them in
order as a bit string.

First, Size elements are extracted from array to convert In[] starting from In[0]. Then, only the values of
bits in Pos are extracted. They are placed in order in a bit string of Size bits and stored in the conversion
result Out from the least-significant bit. FALSE is stored in the remaining bits of Out.

The instruction name is determined by the data types of Out. For example, if Out is of the Byte data type,
the instruction is ColmToLine_BYTE.

B Program example
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3.8.41

LD ST
WAR
abyIn : ARRAY [0..4] OF BYTE := [1,23,45,87,89]:
usiSize : USINT := 4;:
Defined usiPos @ USINT := 2
variable bylut  : BYTE:
¥Result : BOOL:
END VAR
ColmTolLine_BYTE
EM EMO xResult := ColmIclLine BYTE(In:= abyIn[l],
Program abyln[1] —{In — xResult Size:= usiSize,
usiSize —| Size — byOut Pos:= usiPos,
usiPos — Pos QUT=> by0ut) :
= @ abyln ARRAY [0..4] OF BYTE
@ abyIn[0] BYTE 2#00000001
% abyIn[1] BYTE 2#00010111
@ abyln[2] BYTE 2#00101101
Running @ abyIn[3] BYTE 2#01000011
result @ abyln[4] BYTE 2201011001
@ usisize USINT 2#00000100
@ usiPos USINT 200000010
@ byout BYTE 2£00000011
@ wResult BOOL

B Precautions

When the value of Size is 0, all bits in Out change to FALSE.

When the value of Size exceeds the valid range, the return value is FALSE and Out does not change.

When the value of Pos exceeds the valid range, the return value is FALSE and Out does not change.

When the value of Size exceeds the In[] array, the return value is FALSE and Out does not change.

LineToColm

This instruction takes the bits from a bit string and outputs them to the specified bit position in array ele-

ments.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
LineToColm(
LineToColm In:=
—1EN ENO [— 7
ine-to- InOut:=,
LineToColm Line-to Folumn FC —In —
conversion — InDut Size:=,
— Size Pos:=
— Pos
);
B Variables

Input variables
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Input Vari- Initial
Name Data Type Value Range Description
able yp & Value P
Data to
In - Depends on data types Data to convert
convert
Conversion Number of
Size ) . UINT Depends on data types elements in the
bit position )
conversion result
Number of
elements Number of
Pos in the UINT Depends on data types elementsin the
conversion conversion result
result
In-out variables
In-Out Vari- Initial
Name Data Type Value Range Description
able yp & Value P
InOut[] Conversion Conversion result
- Depends on data types
(array) result array array
Bool- . . Real Time, Duration,
Bit String Integer num- .
ean b Date, and Text String
er
® w2 |2 5|g|c|S|S|le|l=|o|lc|ln| 5|2 o 4
o < | o Sl =z|g|lclz|=z|=|zs|m|B|=2o0|9|=
S |R|8|g|8|5|3|3|3|3|7|5|5|F|F|F|A|° |7z
In : NN e e e e
InOut[] - NN _ e T P T I I A
(array)
Size - e e e e e e
Pos - - - - - SN - - - - S e I T e S A

B Function

This instruction takes the bits from a bit string and outputs them to the specified bit position in array ele-

ments.

First, Size bits are extracted from the least-significant bit of data to convert In. These bits are treated indi-

vidually.

Then, the bits are stored in the conversion result array InOut[] in the Pos bit of the elements starting from
InOut[0]. Size specifies the number of array elements to receive bits.

The values of all bits for which values are not stored are retained.

B Program example
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LD ST
VAR
byIn : BYTE := 99;
) sbyInfut  : ARRAY [0..4] OF BYTE:
Defined usiSize ¢ USINT := 4;
variable usifos : USINT := 2:
¥Result : BOOL:;
END VAR
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LineToColm
EM EMO #¥Begult = LineToColm(In:= byIn,
In | InCut:= abyInCut[1l],
Program b)"In InO XRESUH Size:= usiSi=e,
abylnQOut[1] — “ ut Pos:= usiPos) :
usiSize — Size
usiPos — Pos
@ byIn BYTE 2%01100011
= @ abyInOut ARRAY [0..4] OF BYTE
@ abyInOut[0] EYTE 200000000
@ abyInOut[1] EYTE 200000100
. abyInOut[2; BYTE 2%00000100
Running by f2)
abyInOut[3 2=00000000
result # aby £3] BYTE
@ abyInOut[4] BYTE 200000000
@ usiSize USINT 2#00000100
@ usiPos USINT 2#00000010
@ xResult BOOL

B Precautions

When the value of Size is 0, InOut[] does not change and the return value is TRUE.

When the value of Size exceeds the valid range, InOut[] does not change and the return value is FALSE.

When the value of Pos exceeds the valid range, InOut[] does not change and the return value is FALSE.

When the value of Size exceeds the InOut[] array, InOut[] does not change and the return value is FALSE.

3.8.42 FixNumToString

This instruction converts a signed fixed-decimal number to a decimal text string.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
FixNumToString(
Fixed-decimal FixNumToString In:=,
. . EN ENO [—
FixNumToString number-to-text FC In N Zero:=,
string conversion Tzrw Out — Oout=>
);
B Variables
Input variables
Input Vari- Initial .
N Data T Value R D t
able ame ata Type alue Range value escription
Fixed-decimal Signed fixed-
In DWORD Depends on data types 0 & .
number decimal number
Augmentation of
zeros if there are
less than 3 decimal
Zero digits
Zero ausmentation BOOL Depends on data types TRUE g
& TRUE: Add 0
FALSE: Do not add
0
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Output variables

Output Vari- Initial .
Name Data Type Value Range Description
able o & Value s
Decimal text . .
Out string STRING Depends on data types - Decimal text string
Bool- . . Real Time, Duration,
Bit String Integer num- .
ean b Date, and Text String
er
@ w | = g S clclSlCS vl lolclxm|Slalol o 4
o s|lg|d|2/=z|g|lc|l=z|z|s|z|d@& =|=2oc|l9|=
e a 8 3|3 = = Zlz 5| = 515 |2 2| m|lm| 9| z
Zero \/ - - - - S e L e e e R T A E S I S P
out - e e e e e e
B Function

This instruction converts the signed fixed-decimal number In to a decimal text string. The conversion

steps are as follows:

1. The hexadecimal number In is converted to a decimal number.

2. The result is divided by 1,000.

Zero specifies whether to add 0 to the third decimal place of Out when there are less than three decimal
digitsin In.

If the value of Zero is TRUE, 0 is added.

ANULL character is placed at the end of Out.

B Program example

LD ST
In_WVar: DWORD:
Defined Zerc_Var: BOOL;
variable Return Var: BOOL:
Cut_War: STRING(1Z) :
FixNuanstring Beturn_Var:=FixNumToString(
EN END In:=In Var ,
Zero:=Zieroc Var ,
Program In Var — In — Return Var e e
- - JLlE—)'JLlE_-."ar
Zero Var — Zero Out — Out Var ) :
@ In_var DWORD 10000
Running # Zero_Var BOOL
result @ Return_var BOOL
@ Out_Var STRING{12) '10.000°

B Precautions

When the conversion result exceeds the valid range of Out, the return value is FALSE and Out does not

change.
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3.8.43 StringToFixNum

This instruction converts a decimal text string to a signed fixed-decimal number.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Text string-to- StringToFixNum StringToFixNum(
StringToFix fixed-decimal Fe —EN ENO |— In:=,
Num number —In — Out=>
conversion e ):
Bl Variables
Input variables
Input Vari- Initial o
Name Data Type Value Range Description
able yp & Value P
Decimal text
In string STRING Depends on data types Decimal text string
Output variables
Output Vari- Initial .
Name Data Type Value Range Description
able P & Value P
Fixed-decimal Fixed-decimal
Out DWORD Depends on data types -
number number
Bool- . . Real Time, Duration,
Bit String Integer num- .
ean ber Date, and Text String
oe] @ | = g Slciclclc|lul_lolrlz|Slalo|l o 4
O < | O lzl9|lclz| =z o8B =3 o| =
3 o | O = = Z| =z m | Z o =
= m 8|3 8|57 3 Z|/ 5|7 |55 |F|lz|m|m|o|™ =
out - - - Y- - |- e e
B Function

This instruction converts the decimal text string In to a fixed-decimal number. The conversion steps are as

follows:

1. The numberin Inis multiplied by 1,000.

2. The fractional part is truncated.

3. Theresult is given as a 32-bit hexadecimal number (DWORD).

Name

Format

Sign

- Any consecutive blank characters (16#20) at the beginning of the text string
are ignored. Any single plus or minus sign that follows is treated as the sign.

- The sign can be omitted.

- Any consecutive blank characters after the sign are ignored.
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Integer part

- Consecutive numbers (0 to 9) after the sign and up to the decimal point are
taken as the integer part. The sign may be omitted sometimes. There may be
consecutive blank characters between the sign and the integer part.

- If the decimal point and fractional part are omitted, the characters up to the
exponent are taken as the integer part.

- If the decimal point, fractional part, and exponent are omitted, the
characters up to the end of the text string are taken as the integer part.
- The integer part cannot be omitted.

- The maximum number of digits in the integer part is the maximum text
string length of 1986 minus the total number of bytes in the following: the sign,
decimal point, fractional part, exponent, and blank characters before and after
the sign.

Decimal point

- Asingle dot (.) following the integer part is taken as the decimal point.

- Omit the decimal point if there is no fractional part.

- Consecutive numbers (0 to 9) after the decimal point and up to the exponent
are taken as the fractional part.

- If the exponent is omitted, the characters up to the end of the text string are

Fractional taken as the fractional part.
part - The fractional part can be omitted. If there is no decimal point, there is no
fractional part.

- The fractional part can consist of a maximum of 15 digits.

- The exponent consists of a single e or E after the fractional part, a following
single plus or minus sign, and the remaining continuous numbers (0 to 9) to the
end of the text string.

- If thereis no fractional part, the text string after the decimal point is taken as

Exponent the exponent.

- If there is no decimal point or fractional part, the above text string after the
integer part is taken as the exponent.

- The exponent can be omitted.

- The numeric part of the exponent can consist of a maximum of three digits.

B Program example

LD ST
Defined In_Var: STRING{13:23):
. Return Var: BOOL:
variable -
Cut_war: DWORD;
StrlnngleNum Return_ Var := StringToFixMum/(
Program EN ENO—— In:=In_Var ,
In_Var — In — Return_Var Cut=>0ut_var
Out — Qut var L
R . @ In_War STRIMNG(1985) "1.1111"
unnin
& & Return_Var BOOL
result @ Qut_wvar DWORD 1111

B Precautions

The digits after the fourth decimal in In digit are truncated.

Underlines (16#5F) in the text string In are ignored.

When the value of In does not end with NULL, the return value is FALSE and Out does not change.

When the content of In includes characters that cannot be converted to numbers, the return value is

FALSE and Out does not change.
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When content of In has a decimal point but not a fractional part, the return value is FALSE and Out does
not change.
When the conversion result exceeds the valid range of Out, the return value is FALSE and Out does not

change.

3.8.44 DispartDigit

This instruction separates a bit string into 4-bit units.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
DispartDigit(
DispartDigit I
n:=,
) . Four-bit — EN ENO —
DispartDigit . FC —1In | Num:=,
separation
— Num AryOut:=
— AryOut )
B Variables
Input variables
Input Vari- Initial .
Name Data Type Value Range Description
able P & Value P
Data to Bit string to
In - Depends on data types - &
separate separate
Number
) Number of bits to
Num of bits to USINT Depends on data types 1
separate
separate
In-out variables
In-Out Vari- Initial
Name Data Type Value Range Description
able yp & Value P
AryOut Separation Separation result
yout(] P i 16#00 to 1640F . P
(array) result array array
Bool- . . Real Time, Duration,
Bit String Integer num- .
ean b Date, and Text String
er
2 g 2| 2|5 S |c|lS|S|lulz|olc|lm|l%|=2|lo] o 4
o} < |9 i izZ|9lCcC|=z|Z|Z2|zs | o Bl=|>3 o | =T
5 S| o = = zZ|lz| 2|0z 35|S 3|2
= m |8 3|3 Z /5|3 5|35 |9|F|&2|m|m|© =
In - R R S e e e 0 [ S I I (Ui [P [P g
Num - - - - - \ - - |- - - - - - - - |- - - |-
AryOut([] - v |- - - - S T I T e e e O A A A

B Function

This instruction separates the data to separate In into 4-bit units (digits) and stores them in the separation
result array AryOut[].

First, In is separated into 4-bit units. Then, the four least-significant bits are stored in AryOut[0]. AryOut[0]
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is Byte data, so 16#0 is stored in bits 4 to 7.
This process is repeated for the number of digits to separate Num.

B Program example

LD ST
VAR
byIn @ BYTE := 16#4FF;
Defined usiflum : USINT := 2;
variable abyAryOut : ARRAY [0..4] OF BYTE := [0,0,0,0,0];
xBesult : BOOL:
END VAR
DispartDigit

EN ENO |l ¥Result := DispartDigit(In:= byIn,
Num:= usillum,

Program byln — In — xResult
usiMum —1 Mum AryOut:= abyRrylut[2]):

abyAryOut[2] — AryOut

@ byln BYTE 165FF
@ usiNum USINT 16#02
= ¢ abyAryOut ARRAY [0..4] OF BYTE

@ abyAry0Out[0] BYTE 16#00

Running g abyAryOut[1] BYTE 16200
result @ abyAryOut[2] BYTE 1620F
4 abyAryOut[3] BYTE 1620F

4 abyAryOut[4] BYTE 16200

@ xResult BOOL

B Precautions
When the value of Numis 0, the return value is TRUE and AryOut[] does not change.
When the value of Num exceeds the valid range, the return value is FALSE and AryOut[] does not change.

When the value of Num exceeds the AryOut[] array, the return value is FALSE and AryOut[] does not
change.

3.8.45 UniteDigit_**

This instruction joins 4-bit units of data into a bit string.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression

UniteDigit_BYTE(

UniteDigit BYTE In:=
Four-bit join EN ENO |— ’
UniteDigit_** J FC 1 B Num:=,
group
— Mum Out |— Out=>
);
B Variables
Input variables
Input Vari- Initial L
Name Data Type Value Range Description
able yp & Value P
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In[] (array) Array to join - Depends on data types - Array to join
Number of Number of digits to
Num . . USINT Depends on data types 1 L &
digits to join join
Output variables
Output Vari- Initial
uzllile ! Name Data Type Value Range VaIlLIJe Description
Bit string of the
Out Joined result | - Depends on data types - . &
joined result
Bool- ) . Real Time, Duration,
Bit String Integer num- .
ean b Date, and Text String
er
w© m | = g Slclcl€|l€S lvw|l_lolrc|lm|5|lalo| 4 4
S |2/13|3|5|2|5|12|c/¢/z\2|:|8/8|2|8|8|3|=
e | m| 8 2|23 Z|z|3|23|5|53|5|&2|2|a|ld|0|™ =
In[] (array) | - v - - - - S I A I S I N R A N I
Num - - - - - \ - - |- - - - - - - - |- - - |-
out - S N I S e e e e e e e e
B Function

This instruction joins 4-bit units (four bits = one digit) from each element of the array to join In[] and cre-

ates a bit string in the joined result Out.

The number of digits to join Num specifies the number of array elements to join. First, the lower four bits
from each element from In[0] to In[Num — 1] are joined to create a bit string with Num digits. To this,
16#0 is added to the upper digits for the number of digits in Out minus the value of Num.

The instruction name is determined by the data types of Out. For example, if Out is of the Word data type,

the instruction is UniteDigit_ WORD.

B Program example

LD ST
VAR
abyIn : ARRAY [1..10] OF BYTE := [10(1)]:
Defined usilum : USINT := 2
iabl bylut : BYTE:;
variable xResult : BOOL:
END VAR
UniteDigit_BYTE
EN ENO xResult := UniteDigit BYTE(In:= abyIn[Z2],
Num:= usilum,
Program abyln[z] —{ In — xResult out—=> byout) ;
usiNum — Num Out — byDut
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= @ abyln ARRAY [1..10] OF BYTE
@ abyIn[1] BYTE 16#01
@ abyIn[2] BYTE 16#01
@ abyIn[3] BYTE 16#01
i abyIn[4] BYTE 16201
@ abyIn[5] BYTE 16#01
) @ abyIn[6] BYTE 16201
Running @ abyIn[7] BYTE 16201
result d@ abyIn[s] BYTE 16%01
d abyIn[9] BYTE 16%01
@ abyIn[10] BYTE 16401
@ usiNum USINT 16#02
& byOut BYTE 1611
& xResult BOOL

M Precautions
When the value of Num is 0, the value of Out is 0 and the return value is TRUE.
When the value of Num exceeds the valid range, the return value is FALSE and Out does not change.

When the value of Num exceeds the In[] array, the return value is FALSE and Out does not change.

3.8.46 Dispart8Bit

This instruction separates a bit string into individual bytes.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
DispartsBit Dispart8Bit(
— EN ENO — In:=,
Byte dat
Dispart8Bit yte a’a FC —{In — Num:=,
separation —— Num
—{ AryOut AryOut:=
);
Bl Variables

Input variables

Input Vari- Initial L
Name Data Type Value Range Description
able yp . & Value 'PH
Data to Bit string to
In - Depends on data types - 't string
separate separate
Number
Number of bytes to
Num of bytes to USINT Depends on data types 1 y
separate
separate
In-out variables
In-Out Vari- Initial
N Data T Value R D ipti
able ame ata Type alue Range Value escription
AryOut S ti S ti lt
yOut(] eparation ] Depends on data types ] eparation resu
(array) result array array
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Bool- . . Real Time, Duration,

Bit String Integer num- .

ean b Date, and Text String

er

o — wn

@ m [ 2| = | = S | c S Clo|l=|g|lc|=m3|S|2|9| g —

3 3|8|8/8|2|5|2|2|5|5|5|3|%|E|5|5|8|% |2

= S| 8| & | = 3| - U D)

In N T ] ]

Num - - - - - V - - |- - |- - - - - - |-

AryOut([] - SV e e O e

(array)

B Function

This instruction separates the data to separate In into individual bytes and stores them in the separation
result array AryOut[].

First, In is separated into individual bytes. Then, the lowest byte is stored in AryOut[0]. Then, the next byte
is stored in AryOut[1]. This process is repeated for the number of bytes to separate Num.

B Program example

LD ST
VAR
byIn : BYTE := 1&6#FF;
Defined ugillum : USINT := 1;:
variable abyAryQut : ARRAY [0..4] OF BYTE := [0,0,0,0,0]
¥Besult : BOOL:
END VAR
Dispartsbit xResult := Dispartikit(In:= bylmn,
EN ENC Hum:= usilum,
Program byln — In — xResult ~ - -
usiNum — Num Arylut:= abyhrylut[2]):
abyAryOut[2] — AryOut
@ byln BYTE 162FF
@ usiNum USINT 16#01
= @ abyAryOut ARRAY [0..4] OF BYTE
@ abyAryOut[0] BYTE 16200
Running @ abyAryOut[1] BYTE 16200
result @ abyAryOut[2] BYTE 16:FF
@ abyAryOut[3] BYTE 16200
@ abyaAryOut[4] BYTE 16200
@ wResult BOOL

B Precautions

When the value of Num exceeds the valid range, the return value is FALSE and AryOut[] does not change.

When the value of Num exceeds the AryOut[] array, the return value is FALSE and AryOut[] does not

change.

3.8. 47 Unite8Bit_**

This instruction joins bytes of data into a bit string.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
Unite8Bit_BYTE(
UniteSBit BYTE In=,
Byte data joi —EN ENO |—
Unite8Bit_** yte datajomn FC | Num:=
group — —
—{ Num Out Out=>
);
B Variables
Input variables
Input Vari- Initial .
Name Data Type Value Range Description
able yP & Value P
In[] (array) Array to join - Depends on data types Array to join
Number of Number of bytes to
Num . USINT Depends on data types . y
bytes to join join
Output variables
Output Vari- Initial .
Name Data Type Value Range Description
able yp & Value P
. Bit string of the
Out Joined result | - Depends on data types . &
joined result
Bool- ) Real Time, Duration,
Bit String Integer num- .
ean ; Date, and Text String
w g2 |2 5|c|c|lS|S|le|l=|o|lc|lm|m|lalola 4
S [3|S|8|c|2|2|E€|/E|z|2 2|z @8|=2/5|2|9|Z2
e m | & 238 T = = = e B = Zlz|m| A o z
In[] (array) - v - - - - S T A T S A e R I A - -
Num - - - - - Nol- - - - - R T e S R AR I S
Out - R IR A I A I A L I B B e
B Function

This instruction joins elements of the array to join In[] to create a bit string in the joined result Out.

The number of bytes to join Num specifies the number of array elements to join. First, In[0] to In[-
Num — 1] are joined to create a bit string with Num bytes. To this, 16#00 is added to the upper bytes for

the number of bytes in Out minus the value of Num.

The instruction name is determined by the data types of Out. For example, if Out is of the Dword data
type, the instruction is Unite8Bit_DWORD.

B Program example
LD ST
VAR
abyIn @ ARRAY [1..10] OF BYTE := [10(1)]:
Defined usilum @ USINT := 1;
variable byCut : BYTE;
®Result : BOOL;
END VAR
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::itegsitj:;; xResult := Unite@Bit BYTE(In:= abyIn[Z],
Program abyln[2] — In — xResult Wom:= usifium,
usiNum —— Mum Out — byOut Cut=> bylut) ;
= & abyln ARRAY [1..10] OF BYTE
@ abyIn[1] BYTE 16501
@ abyIn[2] BYTE 1601
@ abyIn[3] BYTE 16201
@ abyIn[4] BYTE 16201
 abyIn[5] BYTE 1601
@ abyln[6] BYTE 16201
Running & abyIn[7] BYTE 16201
result @ abyln[s] BYTE 16201
@ abyIn[g] BYTE 1601
4 abyIn[10] BYTE 16201
@ usiNum USINT 1601
# byOut BYTE 16201
& wResult BOOL

B Precautions

When the value of Num is 0, the value of Out is initialized to 0 and the return value is TRUE.

When the value of Num exceeds the valid range, the return value is FALSE and the value of Out is initial-

ized to 0.

When the value of Num exceeds the In[] array, the return value is FALSE and the value of Out is initialized

to 0.

ToAryByte

This instruction separates a variable into bytes and stores the bytes in a Byte array.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
ToAryByte(
ToAryByte In:=,
) — 1N ENO | —
Conversion to | Order:=,
ToAryByte FC — . — |
byte array — 1 Order OQut AryOut:=,
— AryOut Oout=>
);
B Variables
Input variables
Input Vari- Initial .
N Data T Value R D t
able ame ata Type alue Range value escription
Data to
In - Depends on data types - Data to convert
convert
Conversion LOwW
Order ord<;/r ! - Depends on data types ;HGH - Conversion order

In-out variables
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In-Out Vari- Initial
Name Data Type Value Range Description
able yp . & Value 'PH
AryOut Conversion Conversion result
yout(] - Depends on data types -
(array) result array array
Output variables
Output Vari- Initial
Name Data Type Value Range Description
able yp & Value P
Number of
elements Number of
Out in the UINT Depends on data types - elements in the
conversion conversion result
result
Bool- . X Real Time, Duration,
Bit String Integer num- .
ean b Date, and Text String
er
@ o 2|25 |c|cl|S|lS|lw|l=|o|lc|nalm|2d|o| 4
o) o) Sl =|@|c|z|z|=|z|o|f|l==|oc|lo|=
° A& |8|8|3|3|3|53|3|7|3|5|7 E|R|IF|5 7|z
VN VN Y Y Y N NN N N Y Y
In
An enumeration, an array, an array element, a structure, or a structure member can also be specified.
Order See "Function" for the enumerators for the enumerated type _eBYTE_ORDER.
AryOut[] | - VAR I I I I e e
(array)
out - I I e e e e T e e e e e e e
B Function

This instruction separates the data to convert In into individual bytes and stores them in order in the con-
version result array AryOut[] starting from AryOut[0]. The number of elements in the result Out contains
the number of elements stored in AryOut(].

The conversion order Order specifies the order in which to convert the value of In to bytes. The data type
of Order is enumerated type _eBYTE_ORDER.

The meanings of the enumerators are as follows.

Enumerator Meaning

_LOW_HIGH | Lower byte first, higher byte last

_HIGH_LOW | Higher byte first, lower byte last

When the data type of In is two bytes or more:

In is separated into bytes and stored in AryOut[]. The following data types have two bytes or more.

Category Data Type

Bit string WORD, DWORD, and LWORD

Integer UINT, UDINT, ULINT, INT, DINT, and LINT

Real number | REAL and LREAL
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Time,
duration, TIME, DATE, TOD, DT, and STRING types of two bytes or
date, and more
text string
An enumeration
An array for which the total for all elements is two bytes or
more
Others An array element of two bytes or more
A structure for which the total for all members is two bytes
or more
A structure member of two bytes or more

The processing steps are as follows:
1. First, the value in In is separated into words (two bytes).
2. The lowest word (two bytes) is separated into bytes.

3. If the value of Order is _LOW_HIGH, the lower byte is stored in AryOut[0] and the higher byte is stored
in AryOut[1]. If the value of Order is _HIGH_LOW, the higher byte is stored in AryOut[0] and the lower byte
is stored in AryOut[1].

4. The next word is separated into bytes and stored in AryOut[2] and AryOut[3] in the same way.

5. This process is repeated to the end of the value of In. If In is an array, the same process is repeated to
the last elementin In.

When the data type of In is one byte:

In is stored in AryOut[] as one byte. The following data types have one byte.

Category Data Type

Bit String BYTE

Integer USINT and SINT

Real number | None

Time,
duration
’ One-byte STRING
date, and y
text string
An array for which the total for all elements is one byte
An array element of one byte
Others

A structure for which the total for all members is one byte

A structure member of one byte

The following storage method is used.

Value of In (Number .
Meth Al
Order or Not) Storage Method in AryOut(]
Not
. otan The value of In is stored in AryOut[0].
integer
_LOW_HIGH
Integer The value of In[i] is stored in AryOutl[i].

-285-



Basic Instructions

The value of In is stored in AryOut[1].

Not an array . .
16#00 is stored in AryOut[0].

HIGH_LOW In[i] (where i is even) is stored in AryOut[i+1].
In[i] (where i is odd) is stored in AryOut[i-1].

If the number of elements in In[] is odd, 16#00 is stored last
in AryOut[n — 1].

Array

When the data type of In is Bool (one bit):

Data is stored in AryOut[] as described below.

Value of Order In (Array or Not) Storage Method in AryOut][]

The logical AND of the value of In and 16#00 is stored in

Not an array AryOut[0]

The value of In[0] is stored in AryOut[0].
_LOW_HIGH

The value of In[1] is stored in AryOut[1]. The same process is

Arra
y repeated to store the rest of the data.

The value of Out is always even.

The value of In[0] is stored in AryOut[0].

The value of In[1] is stored in AryOut[1]. The same process is

Not an arra
y repeated to store the rest of the data.

_HIGH_LOW The value of Out is always even.

The value of In[0] is stored in AryOut[1].
Array The value of In[1] is stored in AryOut[0].

The value of Out is always even.

B Program example

LD ST
VAR
win : WORD := 1&4FFO00;
Defined abyAryout : ARRAY [0..4] OF BYTE:
variable uifut : TUINT:
¥Besult : BOOL:
END VAR
ToAryByte ¥Besult := TohryByte (In:= win,
5 IEN ELE Order:= e=BYTE CRDER. LOW HIGH,
rogram wln —in — xResult - . - - . -
& _eBVTE_ORDER,_LOW_HIGH — Order  Out [ yiout aryfut:= abyhrylut[Z],
abyAryOut[2] — AryOut Jut=> uilut):
@ win WORD 16=FF00
= @ abyAryOut ARRAY [0..4] OF BYTE
@ abyaAryOut[0] BYTE 16200
@ abyAryOut[1] BYTE 16#00
Running @ abyAryOut[2] BYTE 16300
result @ abyAryOut[3] BYTE 16#FF
@ abylryOut[4] BYTE 16200
@ uilut UINT 16#0002
@ xResult BOOL

B Precautions

Always use a variable for the input parameter to move to In. If a constant is moved, an error occurs during
compilation.

When In is an enumeration, you cannot directly move an enumerator to it. If an enumerator is moved to it
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directly, an error occurs during compilation.

When In is STRING data, the text string is not converted to numbers. The content of the variable is taken

as a bit string and converted to a byte array.

When In is a structure, adjustment areas between members may be inserted into AryOut[].

When the value of Orderis _HIGH_LOW and the total number of bytes in In is an odd number, 16#00 is
added to the end of In to make an even number of bytes before the conversion is started.

When the value of Order exceeds the valid range, the return value is FALSE and Out and AryOut[] do not

change.

When the conversion result exceeds the AryOut[] array, the return value is FALSE and Out and AryOut[] do

not change.

AryToBCD

This instruction converts the elements of an unsigned integer array to BCD bit strings.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
AryToBCD
T AryToBCD(In :=,
Array-to-BCD —|EN ENO |- .
AryToBCD . FC _11in | Size :=,
conversion ,
— Size AryOut :=);
— AryOut
B Variables
Input variables
Input Vari- Initial .
Name Data Type Value Range Description
able yp & Value P
Unsigned Unsigned integer
In[] (array) . & - Depends on data types & g
integer array array
Number of Number of
Size elements to UINT Depends on data types elementsin In[] to
convert convert
In-out variables
In-Out Vari- Initial
Name Data Type Value Range Description
able yp & Value P
AryOut([]
BCD arra - Depends on data types BCD arra
(array) y p yp y
Bool- . . Real Time, Duration,
Bit String Integer num- .
ean b Date, and Text String
er
® g | 2|2 |5 |g|lc|S|lS|luw|l=|lolc|=z 5|29 4
2 A 8|8 |2|5|5(3|3|5|7|5|5|F|F|F|A|5|7 |z
In[] (array) | - - - - V NN - e
Size - - - - - T e e
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Bool- ) . Real Time, Duration,

Bit String Integer num- .
ean ber Date, and Text String
o — wn
® w |2 | = | =s|S | c|S Slvol=|glc|xmz|T|a9| o =
= °S|13|c|2 =z 2|lE|z|z z2|z|)m|z|5|c|9|=
= ‘é‘ S| 8| 8|5 Z1Z|2|5|F|5|5|&|2|m|m|o|™ z

AryOut[] Array with the same data type as the elements of In[]
(array)
B Function

This instruction converts Size elements of the unsigned integer array In[] starting from In[0] to a BCD bit
string, and outputs the BCD bit string to the BCD array AryOut[].

The following table lists the valid ranges for In[] and AryOut[] according to the data types of their ele-

ments.
Data Type of . g
V R fl V R fA

In[] Element alid Range of In[] alid Range of AryOut[]

USINT 0to 99 16#00 to 16#99 (BCD)

UINT 0to 9999 16#0000 to 16#9999 (BCD)

UDINT 0t0 99999999 16#0000_0000 to 16#9999_9999 (BCD)
16#0000_0000_0000_0000 to

ULINT 0t09999999999999999
16#9999_9999_9999_9999 (BCD)

B Program example

LD ST
VAR
auiln : ARRAY [0..4] OF UINT := [1,23,454,7,89]:
Defined uisize : UINT := 3:
variable auiAryOut  : ARRAY [0..4] OF UINT:
xResult : BOOL;
END VAR
CI L ¥Result = AryToBCD(In:= auiln[l],
EN ENO . o
. Size:= uiSize,
Program auiln[l] — In — xResult - . .
iSize — Size AryOut:= auilry0ut[z])
auiryOut[2] — AryOut
= & auiln ARRAY [0..4] OF UINT
& auiln[0] UINT 160001
@ auiln[1] UINT 1620017
& auiln[2] UINT 16£01C8
@ auiln[3] UINT 1620007
& auiln[4] UINT 1620059
Running @ uisize UINT 1620003
result = @ auiAryOut ARRAY [0..4] OF UINT
@ auiAryOut[0]  UINT 1620000
@ auisryOut[1]  UINT 1620000
@ auiAryOut[2]  UINT 1620023
@ auisryOut[3]  UINT 160456
@ auiAryOut[4]  UINT 1650007
@ wResult BOOL
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B Precautions

This instruction does not convert signed BCD. Therefore, use an unsigned integer (USINT, UINT, UDINT, or
ULINT) as the data type of In[].

When the value of Size is 0, the return value is TRUE and AryOut[] does not change.

When the value of In[] exceeds the valid range, the return value is FALSE and AryOut[] does not change.

When the value of Size exceeds the In[] or AryOut[] array, the return value is FALSE and AryOut[] does not

change.

AryToBin

This instruction converts the elements of a BCD array into bit strings.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
AryToBin
| ENryT Eno L | AryToBin (In:=,
Array-to-bit strin
AryToBin yLO-DILSUINg | ¢ n | size s,
conversion  gize
| aryout AryOut :=);
Bl Variables
Input variables
Input Vari- Initial o
Name Data Type Value Range Description
able yp & Value P
In[] (array) BCD array - Depends on data types BCD array
Number of Number of
Size elements to UINT Depends on data types elementsin In[] to
convert convert
In-out variables
In-Out Vari- Initial
Name Data Type Value Range Description
able yp . & Value 'PH
AryOut Bit strin Bit string after
yout(] & - Depends on data types g
(array) array conversion
Bool- . . el Time, Duration,
Bit String Integer num- .
ean ber Date, and Text String
os] mw | = g SlclclClcluw|l_|lolrlxlS|lalol o 9
o < | O ol |9 Cciz|Zz|=z|lzso|B|=]|> o | =
o o = = = | = m| = o =)
e &2 212|375 Z|5| |55 |F|z2|lm|m|o|™ =
Inf] (array) | - NN N N - - S I S I N I I A - -
Size - e e e T I e e e I e e e
AryOut[] Array with the same data type as the elements of In[]
(array)
B Function

This instruction converts Size elements of the BCD array In[] starting from In[0] to bit strings, and outputs
the bit strings to the BCD array AryOut[].
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The following table lists the valid ranges for In[] and AryOut[] according to the data types of their ele-

ments.
Data Type of . .
In] Eleyr:ent Valid Range of In[] Valid Range of AryOut([]
BYTE 16#00 to 16#99 (BCD) 0to99
WORD 16#0000 to 16#9999 (BCD) 0t0 9999
DWORD 16#0000_0000 to 16#9999_9999 (BCD) 0t0 99999999
16#0000_0000_0000_0000 to
LWORD 010 9999999999999999
16#9999_9999_9999_9999 (BCD)
B Program example
LD ST
VAR
awln : ARRAY [0..4] OF WORD := [1681,16%23,16#456,1687,16889]
Defined uiSize UINT := =
iabl awhrylut ARRAY [0..4] OF WORD:
variable ¥Result : BOOL:
END VAR
AryToBin
EN EMNO ¥Besult := AryToBin(In:= awln[l],
Program awln[l] —In — xResult Size:= uisize,
uiSize — Size AryOut:= awhrylut[2]):
awhryOut[2] — AryOut
= awln ARRAY [0..4] OF WORD
@ awln[0] WORD 1
@ awln[1] WORD 35
@ awln[2] WORD 1110
@ awln[3] WORD 7
@ awln[4] WORD 137
) @ uiSize UINT 3
Running = @ awAryOut ARRAY [0..4] OF WORD
result @ awhryOut[0] WORD 0
@ awhAryOut[1] WORD 0
@ awAryOut[2] WORD 23
@ awhAryOut[3] WORD 456
§ awhAryOut[4] WORD 7
@ xResult BOOL

B Precautions

This instruction does not convert signed BCD. Therefore, use a bit string (BYTE, WORD, DWORD, or
LWORD) as the data type of AryOut([].

When the value of Size is 0, the return value is TRUE and AryOut[] does not change.
When the value of In[] exceeds the valid range, the return value is FALSE and AryOut[] does not change.

When the value of Size exceeds the In[] or AryOut[] array, the return value is FALSE and AryOut[] does not
change.

3.8.51 MoveDigit
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This instruction moves digits (4 bits for each digit) in a bit string.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
MoveDigit MoveDigit (In :=,
—EN ENO |-
I InPos :=,
—n L
MoveDigit Move digit FC — InPos InOut :=,
— InOut
_| InOutPos InOutPos =,
—EES Size :=);
B Variables
Input variables
Input Vari- Initial .
Name Data Type Value Range Description
able yp & Value P
In Move source | - Depends on data types Move source
Move source Position of digit in
InPos . USINT Depends on data types &
digit In to move
Move R
InOut L - Depends on data types Move destination
destination
Move Position of digit in
InOutPos destination USINT Depends on data types 0 Out to receive the
digit digit
Number of Number of digits to
Size . USINT Depends on data types 1 &
digits move
Bool- . . = Time, Duration,
Bit String Integer num- .
ean b Date, and Text String
er
w© m | = g Slclicle|l€lul_lolc|ln |5 |alo| 4 4
o o Sl z|glcl=z|z|2|zs|o|lB =|=2|o0|9|=
S |3 2 ‘é% 2|(2|3|2|/2 3|5 |53|5 |7 |g|7|A|9 |7z
In : R P P e
InPos - - - - - \ - - |- - - - - - - - |- - - |-
InOut - SV R e N L P e e e
InOutPos - - |- - - R I o P I S i I e P
Size - S e e o I T T o e

B Function

This instruction moves Size digits (four bits for each digit) from the InPos digit in the move source In to the
InOutPos digit in the move destination InOut.

B Program example

LD

ST

-291-



Basic Instructions

VAR
dwIn : DWORD : 7654321
: usiInPos : OSINT :
Defined dwTnouc : DWORD := 15899999999;
. bl uziInfCutPos @ TUSINT : -
variable uziSize : TOSINT :
xResult : BOOL:
END VAR
MoveDigit o
EN ENOD ¥Besult := MoveDigit(In:= dwln,
dwin — In | iResult InPos:= u3ilnPes,
Program usilnPos — InPos Infut:= dwInlut,
dwinQut — InOut InOutFos:= usilnOutPos,
usilnOutPos — InOutPos Size:= usiSize);
usiSize — Size
@ dwiln DWORD 16787654321
@ usilnPos USINT 16%02
. @ dwlnOut DWORD 1695439999
Running # usiinOutPos USINT 16204
result @ usiSize USINT 16703
@ wResult BOOL

B Precautions

If the position of the digit at the destination exceeds the most-significant digit of InOut, the remaining
digits are stored in the least-significant digits of InOut.

If the position of the digit at the source exceeds the most-significant digit of In, the remaining digits are
moved to the least-significant digits of In.

When the value of Size is 0, the return value is TRUE and InOut does not change.

An error occurs in the following cases. The return value changes to FALSE and InOut does not change.
- The value of InPos exceeds the valid range.
- The value of InOutPos exceeds the valid range.

- The value of Size exceeds the valid range.

3.8.52 Exchange

This instruction exchanges the values of two variables.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Exchange
] || Exchange (InOutl :=,
Exchange Data exchange FC EN ENO &
— InOutl — | InOut2 :=);
— InQut2
B Variables

Input variables

Input Vari- Initial

Name Data Type Value Range Description
able yp ! g Value 'PH
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Data to
InOutl - Depends on data types - Data to exchange
exchange
Data to
InOut2 - Depends on data types - Data to exchange
exchange
Bool- ) . Real Time, Duration,
Bit String Integer num- .
ean b Date, and Text String
er
Uﬂméggccccw_on—xu'_ﬂoq 4
S |213|5|3|2/5(2/2|£/2|2|5|8|@8|2/8|8|3|=
'QHQQQEEEEE_'EH?;EEHU_'%
VY VNIV YV Y Y Y Y
InOutl
An enumeration, a structure, or a structure member can also be specified.
InOut2 Array with the same data type as the elements of InOutl

B Function

This instruction exchanges values of InOutl and InOut2.

An enumeration, a structure, or a structure member can also be specified for InOutl and InOut2.

B Program example

LD ST
VAR
) iInCucl : INT := E2&:
Defined iInOut? : INT := 68a;
variable x¥Result : BOOL:
END VAR
Exchange kBesult := Exchange (InOutl:= iInutl,
Program EN END In0ut2:= 1In0utd);
iInOutl — InCutl — xResult
inoutz — InCut2
& inoutl INT 666
Running @ iInOut2 INT a8
result @ xResult BOOL

B Precautions

Use the same data type for InOutl and InOut2. If they are different, an error occurs during compilation.

When both InOutl and InOut2 are STRING data and the length of the text string in one of them does not fit

into the other, the return value is FALSE and InOutl and InOut2 do not change.

AryExchange

This instruction exchanges the elements of two arrays.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
AryExchange AryExchange (InOutl
— EN ENC — (e
AryExchange Array data FC — InOutl — INOut2 :=,
exchange — InOut2 .
. Size :=);
— Size
B Variables
Input variables
| tVari- Initial
np:blearl Name Data Type Value Range \7alllljae Description
Number of Number of
Size elements to UINT Depends on data types 1 elements to
exchange exchange
In-out variables
In-Out Vari- Initial o
auble " Name Data Type Value Range \;]allije Description
InOutl[] Arrays to Depends on data types Arrays to exchange
exchange P yP y &
InOut2[] Arrays to - Depends on data types - Arrays to exchange
exchange P yP Y 8
Bool- . ) Real Time, Duration,
Bit String Integer .
o~ number |  Date, and Text String
® w | 2|2 5|S|c|lS|S|le|l=|lg|lc|=|T|a|lo|a 4
Q S| 9 Sl =8| cl=z|z|=|=z|o0|@2|=|=|o0|9|=
S |A|3|8|8[5|3|5|3|5|7|5|5|F|F|R |75 |k
Size - S e I e e e I Fe I I I I [ I I I S I
Y R R R O R O R I O R U I N N Y R
InOut1[] - —
Arrays of enumerations or structures can also be specified.
Inout2[] | Array with the same data type as the elements of InOut1(]
B Function

This instruction exchanges values of InOutl and InOut2.

It exchanges Size elements of the array to exchange InOutl1[] from InOut1[0] with Size elements of the
array to exchange InOut2[] from InOut2[0].

B Program example

LD ST
VAR
abyIntutl i ARRAY [0..4] OF BYTE := [3{11)]:
Defined abyInfut2 : ARRAY [0..4] OF BYTE := [3{22)]:
variable uiSize : UINT := 3:
¥Besult : BOOL:
END VAR
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LD

ST

EN

AryExchange

ENO

#Result := AryExchange (Infutl:= abyInlutl[l],
InCut?:= abyInfut2[Z],

abyInQut2[2]  BYTE

P
@ abyInOut2[1] BYTE
P
P

abyInOut2[3] BYTE
@ abyInOut2[4] BYTE

@ uiSize

@ xResult

UINT
BOOL

Program abyInOut1[1] — InOutl — xResult Sizeic nisize):
abyInOut2[2] — InOut2
uiize — Size

= & abyInoutl ARRAY [0..4] OF BYTE
@ abyInQuti[0] BYTE i1
@ abyInQuti[i] BYTE 22
@ abyInOuti[2] BYTE 22
@ abyInOutl[3] BYTE 22
@ abyInOutl[4] BYTE 11

Running = & abyInOut2 ARRAY [0..4] OF BYTE
result abyInQut2[0] BYTE 22
22

11
11
11

B Precautions

Use the same data type for InOutl and InOut2. If they are different, an error occurs during compilation.

When the value of Size is 0, the return value is TRUE and InOutl[] and InOut2[] do not change.

When both InOutl and InOut2 are STRING data and the length of the text string in one of them does not fit
into the other, the return value is FALSE and InOut1[] and InOut2[] do not change.

When the value of Size exceeds the InOutl[] or InOut2[] array, the return value is FALSE and InOut1[] and
InOut2[] do not change.

AryMove

This instruction moves multiple array elements.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
AryMove AryMove (In :=,
== END AryOut :=,
AryMove Array move FC —In )
| Aryout Size :=);
— Size
Bl Variables
Input variables
Input Vari- Initial o
Name Data Type Value Range Description
able yp . & Value 'PH

In[]

Move source
array

Depends on data types

Array to move

In-out variables
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In-Out Vari- Initial
Name Data Type Value Range Description
able yp . & Value 'PH
Move result
AryOut(] array - Depends on data types - Move result array
Number of
) Number of
Size elements to UINT Depends on data types 1
elements to move
move
Bool- ) ) Real Time, Duration,
Bit String Integer .
ean number | Date, and Text String
@ m | = g SlciclC€lc nwl_lolclalS|alol 4
o | <|o sl =z=/g2|/ci=z|z|=z|z o088 |l=|%|0|9|=
2 |R|3|8|8|5|5|3|3|5|7|5|5|F|F|R|7 5|73
g (Y VY Y VY YN Y Y Y Y Y
(array) | Arrays of enumerations or structures can also be specified.
Size - T e e T I e e e e e I R ey
AryOut[] | Array with the same data type as the elements of In(]
(array)
B Function

This instruction moves Size elements of the move source array In[] starting from In[0] to the move result
array AryOut[] starting from AryOut[0].

B Program example

LD ST
WAR
: abwIn 1 ARRAY [0..4] OF BYTE = [S{11)]:
Defined abyAryOut : ARRAY [0..4] OF BYTE := [S5(22}]:
. uiSize : OINT := =
variable xResult : BOOL:
END_WAR
AryMove ¥Result := AryMowve (In:= abyIn[l],
ENOL— - R
byln(] In 2l AryOut:= abyhryOut[Z],
Program apyIn[l] — — xResult s
4 abyAryOut[z] —| AnyOut Size:= uiszize);
uiSize — Size
= @ abyln ARRAY [0..4] OF BYTE
@ abyIn[0] BYTE 11
@ abyIn[1] BYTE 11
@ abyIn[2] BYTE 11
@ abyIn[3] BYTE 11
@ abyIn[4] BYTE 11
Running = @ abyaryOut ARRAY [D..4] OF BYTE
result @ abyaryOut[0] BYTE 22
@ abyaryOut[1] BYTE 22
@ abyAryQut[2] BYTE 11
@ abyaryOut[3] BYTE 11
@ abyaryOut[4] BYTE 22
@ uiSize UINT 2
@ wResult BOCL

B Precautions
Use the same data type for In[] and AryOut([]. If they are different, an error occurs during compilation.

When the value of Size is 0, the return value is TRUE and AryOut[] does not change.
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When both In[] and AryOut[] are STRING data and the length of the text string in In[] is greater than the
memory size of AryOut[], the return value is FALSE and AryOut[] does not change.

When the value of Size exceeds the In[] and AryOut[] array, the return value is FALSE and AryOut[] does

not change.

3.8.55 SizeOfAry

This instruction gets the number of elements in an array.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
SizeOfAry SizeOfAry (In :=,
Get ber of — EN  ENO —
SizeOfAry etnumbero FC : out =>);
array elements —in —
Out —
B Variables
Input variables
Input Vari- Initial .
N Data T Value R D t
able ame ata Type alue Range value escription
In[] (array) Array - Depends on data types - Array
Output variables
Output Vari- Initial
qule ! Name Data Type Value Range Valltlje Description
Number of Number of
Out UINT Depends on data types -
elements elements
Bool- . . Real Time, Duration,
Bit String Integer
o~ number | Date, and Text String
@ w | = g SlcliclC€Slclvwl_lolclalS|lalol o 4
o =|/o|g|ldl2|=z|g8|c|=z|=z|=|=z|o0@|l=|=2|oc|lg|=
2 |F|3|8|8|5|3|5|3|5|7 5|57 |F|R|A|°| 7z
g (NN Y Y Y NN N Y Y Y NN Y Y
(array) | Arrays of enumerations or structures can also be specified.
out |- e e e e e e T e e e e
B Function

This instruction gets the number of elements in array In[].

For the input parameter, use an array name, such as array, and not an array element name, such as ar-

ray[0].
B Program

example
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LD ST
VER
) abyIn : ARRAY [0..4] OF BYTE := [1,2,3,4,5]:
Defined uitut . UINT;
variable ®Result : BOOL:
END VAR
SizeOfAry
EN END ®*Result = Sizelflry({In:= abyIn[2],
Cut=> uifut) :
Program abyln[z] —In — xResult :I
Out — yiout
= & abyln ARRAY [0..4] OF BYTE
4 abyIn[0] BYTE 1
4 abyIn[1] BYTE 2
. @ abyIn[Z] BYTE 3
Running
@ abyIn[3] BYTE 4
result
& abylIn[4] BYTE 5
@ uiout UINT 5
@ xResult BOOL

3.8.56 GrayToBin_**

This instruction converts a gray code to a bit string.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Gray‘TuEin EYTE GrayToBin_BYTE(In :=,
. G.ray code-to- 1 EN ENOD |— out=>);
GrayToBin_** binary code FC In
conversion group ouT
B Variables
Input variables
Input Vari- Initial L
able Name Data Type Value Range Value Description
Data to
In - Depends on data types 0 Data to convert
convert
Output variables
Output Vari- Initial L
ble Name Data Type Value Range Value Description
c .
Out reosr;\l/tersmn - Depends on data types - Conversion result
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Bool- . . Real Time, Duration,
Bit String Integer .
ean number | Date, and Text String
w) — (9]
os) = C c c _ —
S 13|8|53|5|2|5/2|c/2|2/2|5|8|8|=/3|8|3|Z
O | A1=z3 |8 |%|z2|3|=z|z2z | 5|55/ 5|2\ 2|5|/F|a|l”|=Z
— © | g|o | - = | - = | & ] o)
" M i - - :
Out Data with the same data type as In

B Function
This instruction converts a gray code in the data to convert In to a bit string.

The instruction name is determined by the data types of In and Out. For example, if In and Out are of the
Word data type, the instruction is GrayToBin_WORD.

When In and Out are Byte data, the conversion steps are as follows:
1. The most-significant bit (bit 7) of In is used as that of Out.

2. A logical exclusive OR is taken of the value of bit 6 in In and the value of bit 7 in Out. The result is used
as bit 6 of Out.

3. This process is repeated through the least-significant bit (bit 0) of Out.

Most-significant bit Bit0

oDjojJ1]o0]o0

0 | 1
XOR XOR XOR XOR XOR XOR XOR

VVVVVV\

I n i,

Out 1 0 ils i |
Most-significant bit Bit0
B Program example
LD ST
WRR
Defined byIn : E-:f'[‘E 1= 2810100100;
iabl byClut : BYTE:
variable xResult ¢ BOOL:
END VAR
GrayToBin_EYTE
EN ENO xResult = GrayToBin BYIE(In:= byIn,
Program byln — T | Recukt OUT=> bylut) :
OUT — byOut
@ byln BYTE 210100100
Running @ byOut BYTE 2#11000111
result @ xResult BOCL
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B Precautions

Use the same data type for In and Out. If they are different, an error occurs during compilation.

3.8.57 BinToGray_**

This instruction converts a bit string to a gray code.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
EBinToGray_BYTE .
Binary code- N eNO L BinToGray_BYTE(In :=,
BinToGray_** to-gray code FC diIn L Out=>);
conversion ouT -
B Variables
Input variables
Input Vari- Initial
Name Data Type Value Range Description
able o & Value 2
Data to
In - Depends on data types 0 Data to convert
convert
Output variables
Output Vari- Initial
Name Data Type Value Range Description
able yp & Value P
Conversion )
Out - Depends on data types - Conversion result
result
Bool- . . Real Time, Duration,
Bit String Integer .
ean number | Date, and Text String
@ w | = g Slcicl€lc nwl_lolclalS|alol 4
] < | o sl =z=/g|c|z|z|Z2|z| o0&l =|%|0|9|=
o |H|z2|8|8|3|3|2|/2|3|7|53|3|2|E|7|~|5 |7 |2
n |- NN N N e
Out Data with the same data type as In

B Function
This instruction converts the bit string in the data to convert In to a gray code.

The instruction name is determined by the data types of In and Out. For example, if In and Out are of the
Word data type, the instruction is BinToGray_WORD.

When In and Out are Byte data, the conversion steps are as follows:
1. The most-significant bit (bit 7) of In is used as that of Out.

2. An logical exclusive OR is taken of the value of bit 7 in In and the value of bit 6 in In. The result is used as
bit 6 of Out.

3. This process is repeated through the least-significant bit (bit 0) of Out.
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Out

B Program example

Most-significant bit

Bit0

i

\VAVAVAYAVAVAY;

XOR XOR XOR XOR XOR XOR XOR

VAV AV AV ALY

Most-significant bit

Bit0

LD ST
VAR
: byIn : BYTE := Z#101001
Defined byout  : BYTE:
variable ®Fesult : BOOL:
END VAR
EinToGray BYTE
5 EN ENO iResult := BinToGray BYTE(In:= byIn,
rogram byln — In — xResult { QUT=> LyOut):
OUT — byDut
% byln BYTE 2#10100100
Running @ byOut BYTE 2#11110110
result @ xResult BOOL

B Precautions

Use the same data type for In and Out. If they are different, an error occurs during compilation.

3.9 Math Instructions

3.9.1 Instruction List
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Instruction Name FB/FC Function
Category

ADD FC Addition
SUB FC Subtraction
MUL FC Multiplication
DIV FC Division
MOD FC Modulo-division
ABS FC Absolute value
SQRT FC Square root
LN FC Natural logarithm
LOG FC Logarithm base 10
EXP FC Natural exponential operation
EXPT FC Exponentiation
SIN FC Sine
COoS FC Cosine
TAN FC Tangent
ASIN FC Arcsine

Math ACOS FC Arc cosine

instructions ATAN FC Arc tangent
RAD FC Degrees to radians
DEG FC Radians to degrees
ArySD FC Array element standard deviation
e e s e e e
MovingAverage FC Moving average
Inc FC Increment
Dec FC Decrement
AryAddV FC Array value addition
ArySubV FC Array value subtraction
CheckReal FC Real number check
AryMean FC Array mean
ModReal FC Real number modulo-division
ModReal_LR FC Long real number modulo-division
Rand FB Random number

3.9.2 ADD

This instruction adds two input values on the left side and outputs the addition result from the right side.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
ADD
ADD Addition FC =N + =NOF al=a2+a3;
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B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
Depends on data
Inl Value to add - P - Input
types
Depends on data
In2 Value to add - P - Input
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
Depends on
ouT Output value - P - Output
data types
Bool- . Real Time, Duration,
Bit String Integer .
AT number | Date, and Text String
lw) — wn
@ m | == | =|S|c|S € |lv|l=|lglc|lm| S| a9 4 =
= S|3|d|2/=z=|2|E/zz|z|z|g|ld@|=z|=2|oc|9|=
o |A|2|8|8|5|5|2|5|3|5|5|3|F|E|5|7|5|7 |2
- VNN VY v | S]]
In2 - A RV I A I R A A I v N EE
out | - BEREREEREREE v R
B Program example
ST:
Expression Type Value
@ 21 INT 5
P a2 INT 2
$ a3 INT 3
all 5 J:=a2[ 2 Fa3l 3w -
LD:
Expression Type Value
$ a1 INT 5
P a2 INT 2
$ a3 INT 3

MNet comment
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3.9.3 SUB
This instruction subtracts two input values on the left side and outputs the subtraction result from the
right side.
B Instruction format
Instruction Name FB/FC LD Expression ST Expression
SUB
. 4 EN ENO |
SUB Subtraction FC — al:=a2-a3;
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
D
Inl Subtrahend - epends on data - Input
types
D
In2 Minuend - epends on data - Input
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
D d
ouT Output value - epenason - Output
data types
Bool- s Real Time, Duration,
Bit String Integer X
. number | Date, and Text String
@ w | = % S|Slc|S|S|lw|l=|olc|m|%|2|9]| 4 4
o o Sl =g | cl=z|z(=|s|ol8|=|=2|0|9|=
o |A|8|8|8|2/3|2(3|3|5|3|3|7 B |&8|3|¢ |72
- BEREREEREREE VNN B
In2 - VoV NN YR v oY - - - -
Out - SR A VoY v oY e
B Program example
ST:
Expression Type Value
P al INT -1
P a2 INT 2
$ a3 INT 3
al[[ 1 |:=a2[ 2 a3 3 |;E=Ew o
LD:
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Expression
P al
$ a2
$ a3

value

Net comment

3.9.4 MUL
This instruction multiplies two input values on the left side and outputs the multiplication result from the
right side.
B Instruction format
Instruction Name FB/FC LD Expression ST Expression
MUL
o 41 EN ENO |
MUL Multiplication FC b4 al:=a2*a3;
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
Value to Depends on data
Inl . - - Input
multiply types
Value to Depends on data
In2 . - - Input
multiply types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
D d
ouT Output value - ependson - Output
data types
Bool- . . Real Time, Duration,
Bit String Integer
ean number | Date, and Text String
@ w =2 |5 |g|lc|S|Slv|l=|lolc|=m|5|2|lo|a 4
o | <|o slelz|g|ciz|lz|2|z|o&@|=|=2|o0|9|=
S |A|Z|g8|8|2|3|2|3|5|7|3|5|F | 2|7 =572
L |- VNV Y VY YA VIV -
- VNN VY Vv -] -]
out |- VNN VY Vv -] -]

B Program example

ST:
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Expression

Type

& al INT 15

$ a2 INT 3

# a3 INT 5
-

if¢ al[ 6 |-=a2[ 3 [*a3[ 5 ||
LD:
Expression Type Value

P al INT 15

$ a2 INT 5

$ a3 INT 3
.-

Net comment

3.9.5 DIV

This instruction divides two input values on the left side and outputs the division result from the right

side.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
DIv
L 4 EN ENO |
DIV Division FC / ali=a2/a3;
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
D d dat
Inl Dividend epends on data Input
types
D d dat
In2 Divisor ependson data Input
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
D d
ouT Output value - ependson Output
data types
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Bool- ) . Real Time, Duration,
Bit String Integer .
E7 number | Date, and Text String
o — wn
w = c = C _ —
S |2/3|8|35|g/s|g|c|g=z|2cR|RB|2|8|8|9|z
o Al |2 | lZ/5=z|z|5 74 |5|5 Z2|=|5/7o0|7=
— o |8 | & |+ = | = | & (] o
1 |- N VNN VN[ -] ]
'EE VIV VY VIV -]
out |- VN Vv VIV ]
B Program example
ST:
Expression Type Value
$ a1l INT 5
# a2 INT 15
$ a3 INT 3
b
;l al[ 5§ |:=a2[ 15 |/a3[ 3 |;F=uew
LD:
Expression Type Value
# a1 INT 5
P a2 INT 15
# a3 INT 3

Net comment

B Precautions

Using 0 as the divisor or dividend may lead to different results according to the target system.

3.9.6 MOD
This instruction divides two input values on the left side and outputs the quotient and integer remainder
from the right side.
B Instruction format
Instruction Name FB/FC LD Expression ST Expression
MOD
L {EN ENO }
MOD Modulo-division FC al:=a2 MOD a3;
B Variables

Input variables
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Input Variable Name Data Type Value Range Initial Value Description
Depends on data
Inl Dividend - P - Input
types
Depends on data
In2 Divisor - P - Input
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
Depends on
ouT Remainder P - Output
data types
Bool- - Real Time, Duration,
Bit String Integer .
ean number | Date, and Text String
@ @ | = % SlciclciC|lu|l_lo|lclmal5|a|o| o 4
S S|8|5(2|5|2|c|g|z=|2|z|8|/8|=|2|8|3|z=
s |3|8/8|8|2/3|2|2|5|/5|3|3|7 2|55/ |32
1| - VNN Y V[N N
In2 : VNN Y YN T
out |- VNN Y NN N
B Program example
ST:
Expression Type Value
P al INT 3
@ a2 INT 15
$ a3 INT 4
-
1l¢v al[_ 3 |:=a2[_15 | mod a3[_4 |:E=woew
LD:
Expression Type Value
# al INT 3
P a2 INT 15
$ a3 INT 4
-

Net comment

B Precautions

Using 0 as the divisor or dividend may lead to different results according to the target system.

3.9.7 ABS

This instruction gets the absolute value of the input data and then assigns the value to the output vari-

able.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
ABS
ABS Absolute value FC < EN ENO q:=ABS();
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
D d dat .
Inl Input variables | - ependsondata ) Variable to process
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
D d
ouT Output value - epenason - Output value
data types
Bool- . Real Time, Duration,
Bit String Integer .
_— number | Date, and Text String
@ m | = g S lclclS|Sluw|lo|ogc|la|T|lalgola 4
o (©) sl g|clz| =z OB | =|=2|0|9|=
o |A|8|8|8|35|3|2|2|2|3|5|5|2|E|&|R |5 |7 |2
In1 VNN VY V[N v :
out VNN VY VN v :

B Program example

ST:
Device Application.PLC_PRG
Expression Type Value \PJ;?E: ki
# g i =
i W
1 g 30 |:=ABS(-10);
2 [RETURN
LD:
Device.Application.POU
Expression Type Value \Pf;?fg I
#®q INT i
i F -
1 Net comment
EN ENO
-10
3.9.8 SQRT

This instruction gets the square root of an input value and then outputs the result.
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B Instruction format
Instruction Name FB/FC LD Expression ST Expression
SQRT
SQRT Square root FC — N ENO— q:= SQRT ();
B Variables
Input Variable
Input variables Name Data Type Value Range Initial Value Description
D d dat
Inl Input Variable | - ependsondata ) Variable to process
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
D d
ouT Output value - ependson 0 Output value
data types
Bool- ) . Real Time, Duration,
Bit String Integer .
ean number | Date, and Text String
w g |22 |5|glc|lE|S|le|l=|lo|lclma|%|=2|9| 4 4
S |5|¢|3|s|2|2/ 2|2z z2|2z|z|0|@|z|5|2c |92
° | mIB|Z|B|F|5|B|F|5| TS| |R RIS |73
n - NV NN YV e
out |- - |- - e e I Y e e ]
B Program example
ST:
Expression Type Value
®q REAL 4
IR = PF
2
LD:
Expression Type Value
®q REAL 4
1 Net comment
SQRT
EN ENO
16 q| B |
3.9.9 LN

This instruction gets the logarithm of an input value and then outputs the result.
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B Instruction format
Instruction Name FB/FC LD Expression ST Expression
LN
LN Natural logarithm FC —EN ENO— g:=LN();
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
D d dat
Inl Input variables | - ependsondata ) Variable to process
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
D d
ouT Output value - ependson 0 Output value
data types
Bool- ) ) Real Time, Duration,
Bit String Integer .
ean number | Date, and Text String
Wmiggccccm_on—x'_qoq 4
o | <|0o S22 =z | clz|Zz|(=z|s|m|8BB|=|2|0|9|=
S |A|&|8|&8|3|5|3|3|5|7|5|5|8|7 |7 |m|°| 7|z
n - VIVIVIVINVIVIV VN VI ] -
ot |- |- |- I s
B Program example
ST:
Expression Type Value
#a REAL 3.80666256
- | 381 » [:=LN (45);
LD:
Expression Type Value
9 q REAL 3.80666256
1
q 381 »
3.9.10 LOG

This instruction gets the base-10 logarithm of an input value and then outputs the result.
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B Instruction format

Instruction Name FB/FC LD Expression ST Expression
LOG
LOG Logarithm base 10 FC 1EN ENO— q:=LOG ();
B Variables
Input Variable
Input variables Name Data Type Value Range Initial Value Description
D d dat
Inl Input Variable | - ependsondata ) Variable to process
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
D d
ouT Output value ependson 0 Output value
data types
Bool- X . Real Time, Duration,
Bit String Integer .
ean number | Date, and Text String
Wwiggccccm_or:u'_—io_. 4
o | <|o sle|lz|g@|lciz|lz|=s|s|ol@|l=|=2lo0|9|=
S |A|8|8|8|3|5|2|23|5|7|5|5|F|7 |7 |m|°| 7z
In NN VY Y N ]
ot |- |- |- - -0 -] ]
B Program example
ST:
Expression Type Value
P q REAL 2.49762058
1 I 2.5 » :=LOG (314.5):
LD:
Expression Type Value
#q REAL 2.49762058
1 Net comment
2.5 »

q
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3.9.11 EXP

This instruction performs exponential function calculation for an input value and then outputs the result.

B Instruction format

ST Expression

Instruction Name FB/FC LD Expression
EXP
N i — I
EXP atura.l exponential £ EN ENO ai= EXP ();
operation | L
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
D
Inl Input variables | - ependsondata | Variable to process
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
D d
ouT Output value - epenason 0 Output value
data types
Bool- . Real Time, Duration,
Bit String Integer .
i number | Date, and Text String
Wwiggccccm_on—:ﬂrch 4
o o Sl =g\ cl=z|z|=|zs|o|l&|=|=2|0|9|=
o |A|8|8|8|3|3|2|3|3|3|5|5|8|E8|8|7|8 7|2
In NN NN Y N N Y
out |- - |- - N
B Program example
ST:
Expression Type Value
# g REAL 7.389056
;| [ 738 » |:=EXP (2);
LD:
Expression Type Value
L REAL 7.389056
L Net comment
EXP
EN ENO
2 q 7.39 »
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3.9.12 EXPT

This instruction uses input variable 2 as the power of input variable 1 and then outputs the power opera-

tion result.
B Instruction format
Instruction Name FB/FC LD Expression ST Expression
EXPT Exponentiation FC q:=EXPT(x1,x2);
EXPT
—— EN ENO—
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
Input base Depends on data
Inl Pu - P - Input base number
number types
Depends on data
In2 Input exponent | - - Input exponent
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
Depends on
ouT Output value - P 0 Output value
data types
Bool- ) . Real Time, Duration,

Bit String Integer .
ean number | Date, and Text String
Wwﬁggccccm_cu—;o'_aoq l
o < | O =9 | CclZ |z ==z o 2B|=|3 o | =

o | © = m = @) )

e |R|B8|2|2|3|3|3(3|5|7|5|5|7|&|m|m|°|7 |z
|- VN[N VY Y[ VIV
- VNN VN Y VIV ]
out |- |- |- - e e ]

B Program example

ST:
Device Application.PLC_PRG
Expression Type Value \P!;?E:red
% q LREAL 49
L‘ % _ J:=EXPT(7,2) : FETuaN]
LD:
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. Prepared
Expression Type Value Value
# q LREAL 49
| -
1 Net comment

B Precautions

The function result is not defined in the following cases:

1. The base value is negative.

2. The base value is 0 and the exponent is less than or equal to 0.

3.9.13 SIN

This instruction performs sine operation for an input value and then outputs the result.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
SIN
SIN Sine FC LA q:=SIN();
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
Depends on data
Inl Input variables | - P - Variable to process
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
Depends on
ouT Output value - P 0 Output value
data types
Bool- . . Real Time, Duration,
Bit String Integer
ean number | Date, and Text String
© w | = g Slciclcic|ln|l. o= L =l 9
O | =|o|3g|locl2 =8|z z|=z|z|0 @m|=|=2|0|9|=
S |R |8 |8|8|2|5|3|3|3|7|53|3|F | 2|~|3 5|72
n - NN N NN N Y NN Y ]
ot |- |- |- - - -] ]

B Program example

ST:
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Expression Type Value
#q REAL 0.47942555
[0 o Gam b =SIN (0.5);
LD:
Expression Type Value
L REAL 0.47942555
1 Net comment
q 0479 »
3.9.14 COS

This instruction performs cosine operation for an input value and then outputs the result.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
C0s
cos Cosine FC — EN ENO— q:=COS();
B Variables
Input Variable
Input variables Name Data Type Value Range Initial Value Description
D d dat
Inl Input Variable | - ependsondata ) Variable to process
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
D d
ouT Output value - ependson 0 Output value
data types
Bool- ) . Real Time, Duration,
Bit String Integer )
N number | Date, and Text String
w© w | = g Slcic|lCSiCln|l_|lolc|lx|lS|lalol 4 9
o < | O Sl 8|CE|=|=z|=|=|m 2 =  ®| o |lo|=
S |@|3|2|8|5|5|2|3|53|7|53|5 |78 |R|F|° 7|8
n - NV VNV Y e
out |- B - - : N

B Program example

ST:
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Expression Type Value
¥ q REAL 0.87758255
1 [ 0878 » |:=COS(0.5);
LD:
Expression Type Value
®a REAL 0.87758255
1 Net comment
COSs
EN ENO
0.5 q 0878
3.9.15 TAN

This instruction performs tangent operation for an input value and then outputs the result.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
LimitingFilter
EN ENO
TAN Tangent FC xEnable wBusy q:=TAN();
fSample Walid
Deviation ¥Errar
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
Depends on data
Inl Input variables | - P - Variable to process
types

Output variables
Output Variable Name Data Type Value Range Initial Value Description
Depends on
ouT Output value - P 0 Output value
data types
Bool- . . Real Time, Duration,
Bit String Integer .
Fif number | Date, and Text String
w© w | = g SlclclCS|CS|lnw|l_lolclmal5|alo| 4 4
S |3|5/13|8|2|/5/2|c/£|2z|2|:|/8/8|=|8|8|3|=
S R |ZB|8|8|3|53|3|3|3|7|3|3|7| 7|~ 5|72
n NV VNN Y
out |- - - - e e e e e e e ]

B Program example

ST:
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Expression Type Value
$ q REAL 0.5463025
[+ o k=ran(0.5);
LD:
Expression Type Value
® a REAL 0.5463025
1 Net comment
q 0546 »
3.9.16 ASIN

This instruction performs arcsine operation for an input value and then outputs the result.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
ASIN
ASIN Arcsine FC EBEs q:=ASIN();
B Variables
Input Variable
Input variables Name Data Type Value Range Initial Value Description
D d dat
Inl Input Variable | - ependsondata ) Variable to process
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
D d
ouT Output value - epenason 0 Output value
data types
Bool- o Real Time, Duration,
Bit String Integer .
E7 number | Date, and Text String
@ m | = % SlclclS|Slu|l|oglclzm|5la|lo|a 4
o o Sl =g | cl=z|z|=|s|o|l8|=|=2|0|9|=
S |38 2|8|3|3|2|3|5|7|3|5|F & |7 |75 |72
In NV NV NN N N Y Y
ot |- |- |- |- |- NI - |- -

B Program example

ST:
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Expression Type Value
@ g REAL 0.5235988
¢ dos v L:=ASIN(0.5) ;
LD:
Expression Type Value
#q REAL 0.5235988
1 Net comment
ASIN
EN ENO
0.5 q 0524 »

3.9.17 ACOS

This instruction performs arc cosine operation for an input value and then outputs the result as a radian.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
ACOS
ACOS Arc cosine FC — ENENO— q:=ACOS();
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
D d dat
Inl Input variables | - ependsondata ) Variable to process
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
D d
ouT Output value ependson 0 Output value
data types
Bool- . ) Real Time, Duration,
Bit String Integer .
ean number | Date, and Text String
joc] @ | = g Slciclcic|lu|llo|lclmzl5|a|o| 4 4
O |x|S|8d|d|l2=z=|g9|c|z|z|lz|z|d @ | == oc|9|=
S |R|&|8|2|5|5|2|53|5|7|3|5|F|F|m|m|° |72
in NV VNV NI Y Y ] ] T
out |- |- |- - N
B Program example

ST:
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Expression

L

Type
LREAL

Value

1.047197551156...

l‘ o105 ¥ J:=ACOS (0. 5) :|5ETuAN]

LD:

3.9.18 ATAN

This instruction performs arc tangent operation for an input value and then outputs the result as a radian

Expression Type Value
® q LREAL 1.047197551196...
1 Net comment
ACOS
EN ENO
0.5 q 1.05 »
RET

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
ATAN
ATAN Arc tangent FC —— INENO— q:=ATAN();
B Variables
Input Variable
Input variables Name Data Type Value Range Initial Value Description
. Depends on data .
Inl Input Variable | - P - Variable to process
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
Depends on
ouT Output value - P 0 Output value
data types
Bool- . Real Time, Duration,
Bit String Integer .
— number | Date, and Text String
@ w | = % S|Slc|S|S|lw|l=|olc|m|%|=2|9]| 4 4
< S|3|d|2/ =2z z2|z|z|@|la@a|=z|®|o|9|=
o |A|2(8|8|2|3|2|3|3|5|5|3|7| 8|53 8|7 ¢
In VNIV N
out e e S
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B Program example
ST:

Device Application.PLC_PRG
Prepared

Expression Type Value Valllé

®q LREAL 0.463647609000...

l| o 0484 b J:=ATAN(0.5) ; FETORN]

Device. Application.POU
Prepared

Expression Type Value Valio
®q LREAL 0.463647609000...

1 Net comment
ATAN

EN ENO

0.5 aq 0464 »

3.9.19 RAD and DEG

RAD: Converts a binary floating-point value in degrees into a value in radians. The formula is as follows:
Value in radians = Value in degrees x n/180.
DEG: Converts a binary floating-point value in radians into a value in degrees. The formula is as follows:

Value in degrees = Value in radians x n1/180.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
RAD
RAD Degrees to radians FC — EN ENO (— q:=RAD();
— fAngle _
DEG
DEG Radians to degrees FC — EN ENO | — | q:=DEG();
— fRadian —
B Variables
Input variables
) Initial L
Input Variable Name Data Type Value Range value Description
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Input degree | LREAL Depends on datatypes | 0 Input degree
fAngle
Output .
. LREAL Depends on datatypes | 0 Output radian
radian
Inputradian | LREAL Depends on data types | 0 Input radian
fRadian
Output
LREAL Depends on datatypes | 0 Output degree
degree P yP putdeg
Output variables
Output Variable Name Data Type Value Range Initial Value Description
Depends on
ouT Output value - P 0 Output value
data types
Bool- . . Real Time, Duration,
Bit String Integer .
i number | Date, and Text String
o w | 2|2 |5 g|lc|SlSlv|l=|lo|lc|l=m|5|2|o|a 4
o < 9|3 sl =18 |Cc|==z|=|= | m By =  ®| o |lo|=
S |A|3|2|3|5|3|3|5|3|°|3|5|F|E|F|=|% ||z
fAngle |- - - - - - |- - - - - - - N - - - |-
fRadian | - - - - - - -] - - - - - |- - -

B Program example

1.RAD
ST:

Device.Application.PLC_PRG
Prepared

Expression Type
P yP Value value
®q LREAL 6.283185307179...
= N
l‘ o626 » |:=RAD(360) ;RETURN
LD:
Expression Type Value mﬁsmd Address Comment
+ @ ArithmeticAverageFilter_0  ArithmeticAverageFil...
& xFilter BOOL Filter enable bit
@ fInSample REAL 9.5 Input value
r
1 Net comment
ArithmeticfverageFilter_0
ArithmeticfverageFilter
wFilter NS xEnable *Busy
finsample fSample xValid
uiSampleMum xError
uiSampleCycle eErrorlD
fValue | fOutValue
2.DEG
ST:
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Device.Application.PLC_PRG
Prepared

Expression Type Value value

L LREAL 359,8174953421...
&S W

11© q__ 360 » |:=DEG(6.25);RETURN]

LD:
Device.Application.POU
: Prepared
Expression Type Value value
L LREAL 359.8174953421...
-4

1 Net comment

q 360 >

fRadian

3.9.20 SIZEOF

B Instruction description
This instruction defines the number of bytes required by a variable. The SIZEOF operator symbol always
generates an unsigned value. The type of the return variable adapts to the variable length check.

Instruction Name FB/FC LD Expression ST Expression
SIZEOF
SIZEOF Data size FC — EN ENO - SIZEOF();
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
IN Target data <TYPE> - - Target data
Output variables
Output Variable Name Data Type Value Range Initial Value Description
ouT Data length UINT - - Data length
Bool- . . Real Time, Duration,
Bit String Integer .
ean number | Date, and Text String
@ w | = g S|S|c|S|Slo|l=|olc|ma|% 2|9 4
o < | o sz |lcl=z|z|(z|z|aol | =||o0|9|=
°S |A|3|g|8|5/3|3|5|3|°|3) 5|7\ &|7 7|5 |7z
N N N Y N I T IV T I I I I R Y N R N Y
ouT - L T I N T e I I
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<TYPE> in the table indicates an unspecified data type.

B Program example

1. SIZEOF

Example 1 defines an INT array with 11 elements. Then the size is 22.

Example 2 defines a DINT array with 6 elements. Then the size is 24.

ST
Expression Type Value Prepare:
+ @ TargetData ARRAY [0..10] OF INT
+ @ TargetData_0 ARRAY [0..5] OF DINT
@ Datalength UINT 22
@ Datalength_0 UINT 24
1 Datalength[ 22 1= SIZEOF (TargetData) ; -
2  Datalength 0 23 | := SIZEOF(TargetData_0);
3
4 RETURN
LD
Device Application.POU_1
Expression Type Value Prepa
+ ¢ TargetData ARRAY [0..10] OF INT
+ @ TargetData_0 ARRAY [0..5] OF DINT
& DatalLength UINT 22
# Datalength_0 UINT 24
I ™ Program 1 :...
MNetwork Comment
EN ENO
TargetData _ DatalLength
2 ¥ Program 2:...
Network Comment
EN ENO
TargetData_0 _ Datalength_0
3.9.21 ArySD
This instruction calculates standard deviation of array elements.
B Instruction format
Instruction Name FB/FC LD Expression ST Expression
ArysD ArySD(
— EN  ENO |-
Array element standard In:=
ArySD .y . FC —1In = .
deviation — I Eee Size :=,
— Out Out :=);
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
Array to Depends on data
In[] (array) y - P - Array to process
process types
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. Number of Depends on data Number of elements in
Size UINT 0
elements types In[] to convert
Output variables
Output Variable Name Data Type Value Range Initial Value Description
Out Standard - Depends on - Standard deviation
deviation data types
Bool- . . Real Time, Duration,
Bit String Integer .
cE number | Date, and Text String
® m |22 |5 |S|c|S|S|lw|l=|lolc|=|5|2o]| 4 4
o <|o9|8|ld|¢|=z=|g8|cE|z|z|=s|=z|la@| =|=2|0o |2 |=
S |A|8|8|8|5|5|5|3|53|7|5|5|F|B|R|R|° |75
In[] - - - - - - - - - - - - N - - - - - -
Size - - - - - v |- - - - - - - - - - |- - -
out |- N
B Function

This instruction calculates the standard deviation of Size elements of the array to process In[] starting

from In[0].

i: Subscript of In[], 0 to Size — 1

InM: Average value of In[0] to In[Size - 1]

B Programexample

The following example is for when Size is UINT#5.

LD ST
VAR
. aryIn : ARBAY[1..5] OF REAL := [123.4,234.5,345.4,456.7,567.8]
Defined uiSize : UINT := S
variable riut : REAL;
END VAR
ArySD ArySD{
ENO | In := aryIn[l],
Program aryln[l] — In — Jize := uijize,
UiSize — Size Cut := rlut
rOout — Qut b
d aryIn ARRAY [1..5] OF REAL
@ aryIn[i] REAL 123.4
@ aryIn[2] REAL 234.5
Running # aryIn[3] REAL 345.6
result @ aryIn[4] REAL 456.7
@ aryIn[5] REAL 567.8
@ uisize UINT ]
@ rout REAL 175.66452
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LD ST
In [O] =aryln [1] 123. 4 Standard
Work In [1]=aryln [2] 234.5 cdael\C/Lal;igend ) )
principle "Size"=UINT#5 | In[2]=aryln [3] 345.6 | —————» "Out"=rOut
In [3]=aryln [4] 456. 7
In [4]=aryIn [5] 567.8

B Precautions

- When the value of Size is 0 or 1, the value of Out is 0.

- When an intermediate value in the calculation process exceeds the valid range of In[], the value of Out

is anillegal value. No error occurs in this case.

- When the value of Size exceeds the In[] array, the return value is FALSE and Out does not change.

3.9.22 RoundUp

This instruction changes a real number to a positive number.

RoundUp: Rounds up the number at the first decimal digit

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Round up real
number (Rounds RoundUp
up a real number —JEM EMNDO|——— | RoundUp (In:=,
RoundUp P ) FC
at the first —11In — out:=);
decimal digit to — Out
make an integer)
Bl Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
Depends on data
In Data to convert | - - Data to convert
types
Conversion Depends on data .
Out - - Conversion result
result types
Bool- o Real Time, Duration,
Bit String Integer .
ean number | Date, and Text String
jor] w | = g Slcic|lSiCSlun|l_|lolrlml 5| o|lo| 4 4
S S|3|d|2/=z|2 S|z 2|=z|z|0| & | =/ o|9|=
o |7A|2|8|8|2|5|2|3|3|5|5|3|% B |5|3|8|7|2
In o e I ] ]
out |- |- |- - - e e e ]
B Function

This instruction changes the real number in In to an integer by rounding up the first decimal digit.

Input value

Output value

REAL#1.6

DINT#2

REAL#1.5

DINT#2
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3.9.23

Input value Output value
REAL#1.4 DINT#2
REAL#2.5 DINT#3
REAL#-1.6 DINT#-2
REAL#-1.5 DINT#-2
REAL#-1.4 DINT#-2
REAL#-2.5 DINT#-3

B Program example

The following example for the RoundUp instruction is for when In is REAL#-3.55. The value of Out is

DINT#-4.
LD ST
WAR
Defined rval : BEAL := -3.55;
variable dival : DINT;:
END VAR
RoundUp
EN EMNOf[——— o -
Program RoundUp {In := rVal,0ut := diVal):
rval — In —
dival — Out
Running @ rval REAL -3.55
result @ dival DINT -
Work Truncated at decimal point
principle [In] | REAL#-3.55 » [Out] | DINT#-4

B Precautions

When the conversion result exceeds the valid range of Out, the value of Out is incorrect.

Make sure that the data types of In and Out are the same. Otherwise, a program error occurs and the
return value is FALSE.

MovingAverage

This instruction calculates a moving average.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
MovingAverage MovingAverage(In :=,
_1EN EMND |— Curindex :=,
—In — Buf:=,
—3
MovingAverage | Moving average FC ] Eu;lndex BufSize :=,
—{ Bu
—! BufSize Q:=
=0 Out :=,
—{ Out .
);
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
Depends on data Number to include in
In Input value -
types average
Maximum number of
Maxi D d dat
BufSize aamum UINT ependson data 1 elements to include in
number stored types
average
0 ti D d dat
Out peration - ependson data Operation result
result types
In-out variables
. Data - —
In-Out Variable Name T Value Range Initial Value Description
CurinDex Input value. _ UINT Depends on data 0 Position in Buf[] in which to
storage position types store In
Input value Depends on data
Buf[] (array) P UINT P 0 Array to store In values
storage array types
TRUE: BufSize elements or more
Calculation have been stored in Buf{]
Q et BOOL | [FALSE, TRUE] | FALSE .
completed flag FALSE: BufSize elements are not
yet stored in Buf{]
Output variables
Output Variable Name Data Type Value Range Initial Value Description
. Depends on .
Out Operationresult | - P - Operation result
data types
Bool- ) Real Time, Duration,
Bit String Integer
ean number | Date, and Text String
joc] w | = g SlclclCS|lc|ln|l_lolclma|S| ool 4 4
o S Sl =g |c|l=z|z|=|s|ol@&|=|2|0|9|=
o |A|2|8|8|5|5|2|2|3|5|5|3 |88 |53¢|7 ¢
In - NN NN ]
BufSize - - - - - v - - |- S - - - -
CurlnDex | - - - - - - N - - - - S N I - - |- - -
Buf[] Array with the same data type as elements of In(]
Q ol
out o NN N NN NN -
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B Function

This instruction stores the value of In in the input value storage array Buf[] each time the instruction is
executed. It stores the average of the stored values in the calculation result Out. The maximum number of
elements to include in the average is specified by BufSize.

B Program example

The processing procedure when BufSize is UINT#3 is described below as an example. The instruction and
statement are written as follows:

LD ST
VAR
5iValIn . SINT:
uiCurSize » UINT:
aryBut . MERAY [1..4] OF SINT:
Defined uiBufSize : UINT := 3;
variable zoutg + BOOL:
5iVallut . SINT:
®xBesult : BOOL:
END VAR

MovingAverage
EN ENO XBesult = Movinglhverage(In:= 3iVallr

sivalln — In L \Result Curlndex:= uiCurSize,
uiCurSize —= Curlndex Buf:= aryBuf[l],
Program aryBuf[1] —{ Buf BufSize:= uiBufSize,
uiBufSize — BufSize Q:= x0utQ,
xoutg = Q Qut:= 3ivalOut):

siValous — Out

First input value
The input value storage position Curlndex is set to 0 and then the instruction is executed.

Buf[0] to Buf[BufSize — 1] of the input value storage array Buf[] are cleared to zeros and then the first
input value In is stored in Buf[0].

The value of calculation completed flag Q changes to FALSE. This indicates that the number of values that
are stored in Buf[] has not reached BufSize yet.

While the value of Q is FALSE, the average value is calculated for the Curindex + 1 numbers that start from
Buf[0]. The calculation result is stored in Out.

Finally, the value of Curindex is incremented.

First execution of instruction

Buf[0]= aryBuf[1] 1234 The value of In is stored in Buf[0].
Buf[1]= aryBuf[2] 0
"Curlndex" = uiCurSize |I| Buf[2]= aryBuf[3] 0
E——
"In" = siValln 1234 "Out” = sivalout Average of Buf[0] to

Buf[0] (value of Buf[0])

"Curlndex" = uiCurSize Incremented

"Q" = xOutQ FALSE FALSE because the number of

numbers stored has not
reached BufSize
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Value input up to BufSize

Each time the instruction is executed, the value of In is stored in Buf[Curlndex]. The average of Curindex +
1 numbers that start from Buf[0] is calculated and stored in Out.

When the number of instruction executions reaches BufSize, the value of Q changes to TRUE.

Second execution of instruction

Buf[0]= aryBuf[1] 1234 The value of In is stored in Buf[1].
Buf[1]= aryBuf[2] 2345
"Curlndex" = uiCurSize Buf[2]= aryBuf(3] 0
B —
"In" =siValln 2345 "Out" = siValOut Average of Buf[0] and Buf[1]

"Curlndex" = uiCurSize Incremented

FALSE because the number

"Q" = x0utQ FALSE of numbers stored has

not reached BufSize

Third execution of instruction

Buf[0]= aryBuf[1] 1234 Buff0] is overwritten with the value of In.
Buf[1]= aryBuf[2] 2345
"Curindex" = uiCurSize Buf[2]= aryBuf[3] 3456
B —
"In" =sivalin "Out" =sivalout | 2345 | Average of Buf[0] to Buf[2]

"Curlndex" = uiCurSize Incremented

TRUE because the number

"Q" = xOutQ TRUE of numbers stored has

reached BufSize

Value input after BufSize times

Each time the instruction is executed, Buf[0] to Buf[BufSize — 1] are overwritten with the value of In
in cyclic fashion. The average of Buf[0] to Buf[BufSize — 1] is calculated and stored in Out.

The value of Curindex returns to 1 after it reaches BufSize and it is then incremented again. The
value of Q remains TRUE.
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Fourth execution of instruction

Buf[0]= aryBuf[1] 4567 Buf[0] is overwritten with the value of In.
Buf[1]= aryBuf[2] 2345
"Curlndex" = uiCurSize Buf[2]= aryBuf[3] 1234
—_—
"In" =siValln "Out" = siValOut 3456 Average of Buf[0] to Buf[2]

"Curlndex" = uiCurSize Returnsto 1

TRUE because the number

"Q" = xOutQ TRUE of numbers stored has

reached BufSize

Fifth execution of instruction

Buf[0] = aryBuf[1] 4567 Buf [0] is overwritten with the value of In.
Buf[1] =aryBuf[2] 5678
"Curlndex" = uiCurSize Buf[2] = aryBuf[3] 3456
—_—
"In" =sivalln "Out" = siValOut 4567 Average of Buf[0] to Buf[2]

" Curlndex" = uiCurSize Incremented

TRUE because the number

"Q" = xOutQ TRUE of numbers stored has

reached BufSize

Initialization of stored values

If the value of CurSize is set to 0 before the instruction is executed, values of Buf[0] to Buf[BufSize — 1]
change to 0 and the current value of In is stored again in Buf[0].

The value of Curlndex changes to 1 and the value of Q changes to FALSE.

Change of the BufSize value

If the value of BufSize changes to 0 before the instruction is executed, the operation is performed with the
new value of BufSize and the current value of Curindex.
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Buf[0] = aryBuf[1] 4567
Buf[1] = aryBuf[2] 2345
Buf[2] = aryBuf[3] 3456

"Out" = siValout
" Curlndex" = uiCurSize

||Qn - XOUtQ TRUE

Instruction execution after BufSize is set to 2

Curlndex is higher than
5678 BufSize, so the value of In is
stored in Buf[1].

Buf[0] =aryBuf[1]
Buf[1] =aryBuf[2] 2345
1

" W . Buf[2] =aryBuf[3 3456
Curindex" = uiCurSize 2
Not included in the average
—_—
"In" =sivalln 5678 "Out" = sivalOut 4011 Average of Buf[0] and Buf[1]

Curindex is higher than

"Curlndex" = uiCurSize BufSize, so the value of

Curindex returns to 1.

TRUE because the number of

"Q" = xOutQ TRUE | numbers stored has reached
BufSize

B Precautions

- Use the same data type for In, Out, and elements of Buf(]. If they are different, an error occurs during
compilation.

- Even if the operation result exceeds the valid range of Out, no error occurs but the value of Out is an
illegal value.

- When the value of BufSize is 0, the values of Out and Curindex change to 0, and the value of Q changes
to TRUE.

- After BufSize changes, the current value of Curlndex remains.

- When the value of BufSize exceeds the Buf{] array, the return value is FALSE and Out does not change.

3.9.24 Incand Dec

Inc: Increments an integer value.
Dec: Decrements an integer value.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Inc
Inc Increment FC — EN EMNO 1——— | Inc (InOut :=);
—— InQut =
Dec
Dec Decrement FC — EN ENO ——— | Dec (InOut:=);
— InQut =
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3.9.25

Bl Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description
Depends on data
InOut Target data - P - Target data
types
Bool- . . Real Time, Duration,
Bit String Integer )
- number | Date, and Text String
o w | = g SElclclcl<S|w|ololc|a|l% |29 4
= 9 S22z |82 |Z|Z|z|z|0|@|2|5|c|9 2
S 3|8 28|33 /3|2 |3 |7 |53 |7 =% |7z
Inout VvV Y N YN
B Function
Inc

This instruction increments target data InOut. When the result exceeds the maximum value of InOut,
InOut returns to the minimum value.

Dec

This instruction decrements target data InOut. When the result exceeds the minimum value of InOut,
InOut returns to the maximum value.

B Program example

The following example for the Inc instruction is for when the input value is moved to InOut. When the
input value is INT#4, the value of InOut is INT#5 after the instruction is executed.

LD ST
.
Defmed ival INT := 4:
variable END VAR
bStart Inc
fsample AL — ]
Program I]— EN ENO —— 1 e 3
ival — InDut — /
Running $ bStart BOOL FALSE
result @ ival INT 5

B Precautions

When the instruction is used in ST, return value Out is not used.

AryAddV

This instruction adds the same value to specified elements of an array.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
AryAddv AryAddV(
— 1 EN ENO In1 =,
Array value —Inl -~
AryAddV addition FC _ 12 In2:=,
_ | sge Size:=,
— AryOut AryOut :=);
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
D d dat
In1[] (array) Addition array | - epends on data Addition array
types
D d dat
In2 Value to add - ependson data Value to add
types
Size Number of UINT Depends on data Number of e.le'ments of
elements types In1[] for addition
Output variables
Output Variable Name Data Type Value Range Initial Value Description
Aryout(] (array) Addition result ] Depends on Addition result
array data types array
Bool- ) ) Real Time, Duration,
Bit String Integer .
ean number | Date, and Text String
@ w | = g SlclclS|<c|lv|l|lolc|lm|T|la|lo|lg 4
o <0 ol = |9 c ||z o8| =|=2|o0|9|=
° |78|8|8|5/ 3|22 |3|3|53|3|E|2|5|7|8|7 %
In1[] VIV NN Y Y Y
In2 Array with the same data type as the elements of In1[]
C o S O O B E E E E
AryOut[] Array with the same data type as the elements of In1[]
B Function

This instruction adds the value to add In2 to Size elements of the addition array In1[] starting from In1[0],
and outputs the results to addition results array AryOut[].

B Program example

The following example is for when In2 is INT#11 and Size is UINT#3.

LD ST
VAR
aryInl : ARRAY[L..3] OF INT := [12,23,34]:
iValInz : INT := 11;
Defined uiSize : UINT := 3
variable aryOut : ARRAY[L..3] OF INT:
x0ut : BOOL:
END VAR
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LD ST
AryAddv RryRddv (
EM ENO |—— Inl:= aryInl[l],
Program arj,,-'Inl[l] — 1Inl — Ut In2:= iVallnZ,
& iVallnz — In2 Size:= uiSize,
LiSize — Size Brylut:= ary0ut[l]
aryOut[1] — AryOut IE
@ aryIni ARRAY [1..3] OF INT
@ aryIni[i] INT 12
@ aryInl[2] INT 23
@ aryInl[3] INT 34
@ ivalln2 INT 11
Running @ uisize UINT 3
result
@ aryOut ARRAY [1..3] OF INT
# aryOut[1] INT 23
@ aryOut[2] INT 34
@ aryOut[3] INT 45
# xOut BOOL
Work In1[0]=aryln 1[1]| 12 | + “In2” =INT#11 > aryOut[1]| 23
orinciple “Size ” =UINT#3 |In1[1]=aryln 1[2]| 23 | + “In2” =INT#11 —— aryOut[2]| 34
In1[2]=aryln 1[3]| 34 | * “In2” =INT#11 — aryOut[3]| 45

B Precautions

- When the value of Size exceeds the In1[] or AryOut([] array, the return value is FALSE and AryOut[] does

not change.

- The data types of In[], In2, and AryOut must be the same. If they are different, an error occurs during

compilation.

- If the addition results exceed the valid range of AryOut[], the elements of AryOut[] contain illegal val-
ues. No error occurs in this case. Corruption does not occur in the data in the memory area adjacent to

those elements.

- When the value of Size is 0, AryOut[] does not change and the return value is TRUE.

3.9.26 ArySubV

This instruction subtracts the same value from specified elements of an array.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
ArySubV ArySubV(
— EM EMO — Inl:=,
Array value — Inl —
ArySubV FC In2:=
y>u subtraction — In2 e
—| size Size =,
— AryOut AryOut :=);
B Variables

Input variables
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Input Variable Name Data Type Value Range Initial Value Description
Depends on data
In1[] (array) Minuend array | - P - Minuend array
types
D d dat
In2 Subtrahend - ependsondata ) Subtrahend
types
Size Number of UINT Depends on data 1 Number of elle.ments of
elements types In1[] for addition
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
Subtraction Depends on Subtraction result
AryOut[] (array) ! ! B P ) u [ u
result array data types array
Bool- ) . Real Time, Duration,
Bit String Integer .
cET number | Date, and Text String
® g |2 2|5|S|clS|S|lw|l=lo|lclma|l%|2|94 4
o < | O sl z=|g|c|z |z | Z|s|m|BB|=|2|oc|lo|=
S ||&|8|8|z|3|3|5 |3 |7|53|5|7| & |R|A|o| 7|8
In1] VIV N[N Y Y
In2 Array with the same data type as the elements of In1[]
Size - S T R I ‘ N - - - - - - - - - E I A
AryOut[] Array with the same data type as the elements of In1[]
B Function

This instruction subtracts the subtrahend In2 from Size elements of the minuend array In1[] starting from
In1[0], and outputs the results to subtraction result array AryOut(].

B Program example

LD ST
VAR
ailnl : ARRAY [l..5] OF INT := [-10,0,10,20,30];
_ iIn2 : INT = 10;
Def'”sl" uisize . UINT := 3;
vanable ailryOut . ARRAY [l..5] OF INT:
¥xResultc : BOOL:
END VAR
ArySubV ¥Result := ArySubV(Inl := aiInl[Z],
ENO In? := iIn2,
Program E'I”?I[E]Z_ m — %Result Size := uiSize,
iInZ — - e m i Teenr -
Lisize — Size Arylut = aikryiut[Z]
aiAryOut[2] — AryOut ) ;
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3.9.27

-338-

Running
result

&

ailnl

@ ailni[1]

@ ailni[2]

@ ailni[3]

@ ailni[4]

& ailnl[s]
iIn2

uisize
giAryOut

@ aiAryOut[1]
@ aiAryOut[2]
@ aisryOut[3]
@ alAryOut[4]
@ aiAryOut[s]

wResult

ARRAY [1..5] OF INT
INT
INT
INT
INT
INT
INT
UINT
ARRAY [1..5] OF INT
INT
INT
INT
INT
INT
BOCL

-10

10
20
30
10

0
-10
0
10
0

B Precautions

- When the value of Size exceeds the In1[] or AryOut[] array, the return value is FALSE and AryOut[] does

not change.

- The data types of In[], In2, and AryOut must be the same. If they are different, an error occurs during

compilation.

- If the subtraction results exceed the valid range of AryOut[], the elements of AryOut[] are not expected
values. No error occurs in this case. Corruption does not occur in the data in the memory area adjacent to

those elements.

- When the value of Size is 0, AryOut[] does not change and the return value is TRUE.

CheckReal

This instruction checks a real number to see whether it is infinity or nonnumeric data.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
CheckReal CheckReal (In :=,
— EM EMO |— Nan =>,
Real number —1In — -
CheckReal FC PoslInfinite =>,
check Man —
Poslnfinite |— NegInfinite =>,
Meglnfinite |— );
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description

In

Real number -

Depends on data
types

- Real number

Output variables
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Output Vari-
. thj)le I Name Data Type Value Range Initial Value Description
\ ic dat TRUE: Nonnumeric data
onnumeric data
Nan BOOL FALSE, TRUE FALSE : i
check result [ ) ] FALSE: Not nonnumeric
data
e TRUE: Positive infinity
Posinfinite | ositveinfinity | g0 [FALSE, TRUE] | FALSE it
check result ) !:AI._S.E. Not positive
infinity
Negative infinit TRUE: Negative infinity
. egative infinity
Neglnfinit BOOL FALSE, TRUE FALSE : i
eglnfinite check result [ ) ] VFAI._S.E. Not negative
infinity
Bool- . . Real Time, Duration,
Bit String Integer .
) number | Date, and Text String
joc] w | = g Slclclc|lCln|l - |lorc|lol 5 |olo|a 4
= S|d|lal2=|82|c|z| 2z |z|z 0 & |=2|5% oc|9 =
S = 8283|553 S| 5 |5|5|&2 2 |m|A|0|7 =
In - - - - |- - - - - - - - AN, - - - - -
Nan \/ - - - - - - - - - - - - - - - -
PosInfinite | v - - - |- - - - - - - - - - - - - -
NeglInfinite v - - - |- - - - - - - - - - - - - -

B Function

This instruction checks the real number In to see if it is nonnumeric data, positive infinity, or negative
infinity. It outputs the results to Nan, PosInfinite, and Neglnfinite.

B Program example

LD ST
VAR
relnd t BEAL := 3.4E4:E
relnB : BEAL := -2
relnC : BEAL:
Defined «Han . BOOL:
variable ®¥Po3Infinite : BOOL:
iHegInfinite » BOOL:
¥Besult : BOOL;
END VAR
CheckReal relnC := relnk * relnB:
EM EMC ®Besult := CheckReal(In := relnC,
—In — Han == xNan,
Program reinc Man —:SZ?-'UH: PosInfinite => xPosInfinite,
PosInfinite |— wposInfinite NegInfinite =» xNegInfinite
Meglnfinite [— yNeglnfinite b
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LD

relnd
relng

relnC

Running
result

xMan
x¥PosInfinite
xMeglInfinite

x¥Result

% % W % | B B

ST
REAL 34E+38
REAL -2
REAL -Infinity
BOOL FALSE
BOOL FALSE
BOOL TRUE
BOOL TRUE

B Precautions

- If the parameter passed to In is not an integer or a real number, an error occurs during compilation.

- If the parameter passed to In is an integer, the data type is converted as follows.

Data Type of Parameter Passed to In

Data Type of In

USINT, UINT, SINT, or INT REAL
UDINT or DINT LREAL
ULINT or LINT An error occurs during compilation.

3.9.28 AryMean

This instruction calculates the average of elements of an array.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
AryMean
— EN ENO|—— AryMean(In:=, Size:=,
AryMean Array mean FC — 11n -
. Out:=);
— Size
—— Out
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
D d dat
In[] (array) Array to process - ependsondata | Array to process
types
Number of
Depends on data
Size elements to - ; pes 1 Number of In[] elements
process yP
Depends on data
Out Operation result - P - Operation result
types
Bool- . . Real Time, Duration,
Bit String Integer .
o number | Date, and Text String
@ w | = g SElclclcs S |luw|llolclal 5|29 4
o =|o|8|lgl 2 =g\ |=z|z ||z @|=z5lo|l9|=
Qﬁgggfﬂfzﬂqqﬂ?zﬁmﬂo_'%
Nl |- |- |- |- - (NN NN N Y NN N Y N -
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Bool- ) . Real Time, Duration,
Bit String Integer .
& number | Date, and Text String
Wwﬁggccccm_on—xraoq 4
[} < | O ol =z |9 Cc |z |Z|=|zs|o)| & = | > o | o
o | O = m = o o
© Hggngzzfﬂiq?igz mm|o| 7| Z
Size |- |- |- |- |- |-V - - - - -] ]
Out | Array with the same data type as the elements of In[]
B Function
This instruction calculates the average of elements of an array.
B Program example
LD ST
FROGRAM FCOT
WAR
. _ Num Var:ARRAY[1..10] OF UINT:=[100,5,3,6,1,2,4,7,4,3]:
Defined variable Size Var:UINT:=d;
Cut_War:TUINT;
END VAR
AryMean(
bStart AryMean

Program

_ﬂ liEN ENO 4 ——

Num_Var[1] — In
Size Var — Size
Dut_Var — Out

In:=Num Var[l],
Size:=5ize_Var,
Cut:=0ut_WVarl,

Running result

@ bStart
@ Mum_\Var

L

w W W W W % W W

@

Mum_War[1]
Mum_War[2]
MNum_War[3]
Mum_War[4]
Mum_Wvar[5]
Mum_War[&]
Mum_Wvar[7]
Mum_Wvar[8]
Mum_War[9]
MWum_Wvar[10]

@ Size_Var
@ Out_\Var

BOOL
ARRAY [1..10] OF UINT
LINT
LINT
LINT
LINT
LINT
LINT
LINT
LINT
LINT
LINT
LINT
LINT

100

[ = LT 5 B |

(=L BN WX B R S
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LD

S

Work principle

Num_Var[3]
Num_Var[9]
Num_Var[10]

Num Var[1]
Num_Var[2]
Num_Var[3]
Num_Var [4]
Num_Var[3]
Num_Var [6]
Num_Var[7]

Average

caleulated
—_

=1

wa

[Out]=0ut_Var -

B Precautions

- Arithmetic operations are not supported when the value of In[] is positive infinity, negative infinity, or
nonnumeric data.

- When the data types of In[] and Out are different, an error occurs during compilation.

- When the value of Size exceeds the In[] array, the return value is FALSE and Out does not change.

- When In[] or Out is an integer, the decimal portion of the average is truncated.

- When the value of Size is 0, the value of Out is 0 and the return value is TRUE.

3.9.29 ModReal

This instruction calculates the remainder of real number division.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
ModReal
— EN EMNO |- ModReal (In1 :=,In2 =,
ModReal Real numt.)e.r. FC (
modulo-division —Inl — out=>,);
—{In2 Qut -
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
D
In1 Dividend REAL ependsondata | ., Dividend
types
. Dependsondata | , .
In2 Divisor REAL ] Divisor
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
D d
Out Remainder REAL epends on )] Remainder
data types
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Bool- . ) Real Time, Duration,
Bit String Integer .
ean number | Date, and Text String
|w) — (9]
vy] C C C —
8 |2155/15|2/c|8/E|2/=|2|5|8 2|2 |8|8|g2
= miS|2| 3 2/ 5|5/ 5|5 |59 |F] &2 | m|m|© =
Inl |- S E N P R R E E
2 - - - - e e N .
out |- |- - -] -] |- ..

B Function

This instruction divides the dividend In1 by the divisor In2 for the remainder.

The operation for this instruction is performed in the following expression:

Out=In1-(In1/In2)xIn2
The result of the division operation in parentheses is the integer after rounding down.

The following table lists examples of the In1, In2, and Out values.

Value of In1 Value of In2 Value of Out
9.9 3.14 0.48
9.9 -3.14 -2.66
-9.9 3.14 2.66
-9.9 -3.14 ~0.48
B Program example
LD ST
VAR
relns BEAL := 9.5;
Defined reIne REAL := 3.14;
variable
relut REAL
END VAR
ModReal ModBReal {(Inl := relns,
EMN EMNO In? := relne,
Program
relns — Inl — Jut => relut
relne — In2 Out — reDut T
@ relns REAL 9.9
Running & relne REAL 3,14
result
& reQut REAL 0.4799993

B Precautions

If the parameter passed to Inl or In2 is an integer, the data type is converted as follows.

Data Type of Parameter Passed to In1 or In2

Data Type of In1 or In2

USIN, UINT, SINT, or INT

REAL

UDINT, DINT, ULINT, or LINT

Data may be lost.

The following table lists the values of Out for different combinations of In1 and In2 values.
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Inl
0 . .
Numerical Nonnumeric
+ oo — oo
Value Data
Nonnumeric . Nonnumeric | Nonnumeric | Nonnumeric
0 Nonnumeric data
data data data data
Numerical . Nonnumeric | Nonnumeric | Nonnumeric
0 Remainder of In1/In2
value data data data
Nonnumeric | Nonnumeric | Nonnumeric
In2 + oo 0 Value of In1
data data data
Nonnumeric | Nonnumeric | Nonnumeric
-0 0 Value of In1
data data data
Nonnumeric Nonnumeric . Nonnumeric | Nonnumeric | Nonnumeric
Nonnumeric data
data data data data data

3.9.30 ModReal_LR

B Instruction format

This instruction calculates the remainder of long real number division.

Instruction Name FB/FC LD Expression ST Expression
ModReal LR
L [ b EMN ENO |- ModReal_LR (In1:=,In2 :=,
ModReal LR | _/BTeatnumbery
modulo-division Inl — Oout=>));
In2 QOut -
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
D d dat
In1 Dividend REAL ePENCS ON ata | 1y Dividend
types
D
In2 Divisor REAL epends on data *) Divisor
types
Output variables
Output Variable Name Data Type Value Range Initial Value Description
D d
Out Remainder REAL epends on )] Remainder
data types
Bool- ) ) Real Time, Duration,
Bit String Integer .
ean number | Date, and Text String
® g 2|25/ c|S|S ol =lolclma|l% |29l 4
° |F|8|8|8|5|5|3|5 |37 |5|53|7 |2 |5|7|°|7 |z
L e O e e S EE R N N SR R N B A O A R A
m2 |- |- [- -0 - T
out |- |- |- |-[-[-1-[-1-1-1- I-1-\v]- |- [-]- |- |-
B Function
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This instruction divides the dividend In1 by the divisor In2 for the remainder.

The operation for this instruction is performed in the following expression:

Out=In1-(In1/In2)xIn2

The result of the division operation in parentheses is the integer after rounding down.

The following table lists examples of the In1, In2, and Out values.

Value of In1 Value of In2 Value of Out

9.9 3.14 0.48

9.9 -3.14 -2.66

-9.9 3.14 2.66

-9.9 -3.14 ~0.48
B Program example

LD ST
VAR

] fIns LEREAL = 9.9;
Defined fIne LREAL := 3.1%;
variable ~

fout LEEAL;
END VAR
ModReal LR ModReal IR({Inl := fIns,
EM EMO[— Inz := flne,
Program _
fins — Inl — Out =» fout,
fine — In2 Out — fout i :
@ flne LREAL 3.14
Running @ fout LREAL 0,48000000000000043
result
@ foutl LREAL 0

B Precautions

If the parameter passed to Inl or In2 is an integer, the data type is converted as follows.

Data Type of Parameter Passed to In1 or In2

Data Type of In1 or In2

USIN, UINT, SINT, INT, UDINT, or DINT

LREAL

ULINT or LINT

Data may be lost.

The following table lists the values of Out for different combinations of In1 and In2 values.

In1

Numerical
Value

Nonnumeric
Data
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Nonnumeric . Nonnumeric | Nonnumeric | Nonnumeric
0 Nonnumeric data
data data data data
Numerical . Nonnumeric | Nonnumeric | Nonnumeric
0 Remainder of In1/In2
value data data data
Nonnumeric | Nonnumeric | Nonnumeric
In2 + 00 0 Value of In1
data data data
Nonnumeric | Nonnumeric | Nonnumeric
) 0 Value of Inl
data data data
Nonnumeric | Nonnumeric . Nonnumeric | Nonnumeric | Nonnumeric
Nonnumeric data
data data data data data

3.9.31 Rand

This instruction specifies pseudo random numbers.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Rand_instance Rand_instance(
Rand Execute:=,
— EN EMNO — Seed:=,
Rand Random number | FC — | Execute  Rnd — Rndes
—{ Seed
);
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
D d dat Tri frand
Execute Trigger BOOL ePenasondata | ca og rgger ofrandom
types numbers
Seed Random number UINT Depends on data 0 Random nu.rfﬂber pattern
pattern types 0: Not specified
Output variables
Output Vari- Initial
. zltJ)le ! Name Data Type Value Range Vallllje Description
Random 0.00000000000000e+0 to
Rnd LREAL - Rand b
" number 1.00000000000000&-+0 andom number
Bool- . . Real Time, Duration,
Bit String Integer .
iR number | Date, and Text String
joc] W | = g Slclclcl<Clu|l -lolrclal 5 |alo|a 4
S S|d|d|2/=z|2/ |22 |2|z|k|@a|z|5|/c0|9|Z
= 5 5188|353 = =Z| 2 55|55~ = mle S| z
Execute | v/ e - - - - - - - e
Seed - - - -] N - |- - - - - e
Rnd - . - - - R e
B Function

This instruction specifies the random number Rnd. The value of Rnd is different each time the instruction
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is executed.

The random number pattern Seed specifies the random number pattern. If the values of Seed are the
same, the same random number pattern is generated each time the power supply is turned on. This al-
lows you to generate a repeatable random number.

If the value of Seed is 0, random numbers that cannot be repeated are generated. If you do not want to
generate the same series of random numbers each time the power supply is turned on, set Seed to 0.

B Program example

LD ST
WAR
Rand_instance: Rand:
Defined IN Execute : BOOL;
variable IN_Seed : UINT:
Our_Rnd : LREAL:
END VAR

Rand_instance

Fand instance (

Rand
N ENO Execute:= IN Execute
Program IN_Execute — Execute  Bnd — our Rnd Seedi= IH_SEEd’
IN_Seed — Seed End=> Our FEnd
)i
+ ¢ Rand_instance Rand
Running
IN_Execut TRUE
esult @ IN_BExecute BOOL -
d IN_Seed LINT 0

B Precautions

The value of Rnd is a real number between 0 and 1.
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Chapter4 Extended Instructions

4.1 Time and Time of Day Instructions

4.1. 1 Instruction List

Instruction Name FB/FC Function
Category

MULTIME FC Multiply time
DIVTIME FC Divide time
TruncTime FC Truncate time
TruncDt FC Truncate date and time
TruncTod FC Truncate time of day
ChkLeapYear FC Check for leap year
GetDaysOfMonth FC Get days in month
GetDayOfWeek FC Get day of week
GetWeekOfYear FC Get week number
ChkLeapYear FC Check for leap year
GetDaysOfMonth FC Get days in month
GetDayOfWeek FC Get day of week
GetWeekOfYear FC Get week number
ADD_TOD_TIME FC Add time to time of day
ADD_DT_TIME FC Add time to date and time

Time and time SUB_TOD_TIME FC Subtract time from time of day

of day instruc- | SUB_TOD_TOD FC Subtract time of day

tions SUB_DATE_DATE FC Subtract date
DtToDateStruct FC Break down date and time
DateStructToDt FC Join time
GetSystemDate_sDT FC Get system date struct
GetSystemTime FB Get system time
SysHC_SetSystemDate FB Set system date and timezone
SysHC_GetSystemDate FB Get system date and timezone
DtToSec FC Convert date and time to seconds
DateToSec FC Convert date to seconds
TodToSec FC Convert time of day to seconds
SecToDt FC Convert seconds to date and time
SecToDate FC Convert seconds to date
SecToTod FC Convert seconds to time of day
TimeToNanoSec FC Convert time to nanoseconds
TimeToSec FC Convert time to seconds
NanoSecToTime FC Convert nanoseconds to time

Time and time | SecToTime FC Convert seconds to time

of day instruc-

tions DaysToMonth FC Convert days to month
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4.1.2 MULTIME

This instruction multiplies a time by a specified number.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
multime
MULTIME (In1:=,
—JEN ENOL |-
MULTIME Multiply time FC
— Inl | |Out=>
);
— In2 Out |-
B Variables
Input variables
Input Initial —
Variable Name Data Type Value Range Value Description
Inl Original time TIME Depends on data - Original time
types
In2 Multiplier - Depends on data - Multiplier
types
Output variables
Output Initial o
Variable Name Data Type Value Range Value Description
Out Resulting time TIME Depends on data - Resulting time
types
. . Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
@ w | = g SlclclCS|l€|lnwl_|lolc|l=x| 5% — o = 4
O < |0 sl =z=|@elc|l=z|z| = ||| @@|=|2=|0 |9|=
S |A|g8|g8|8|z|3|3|5|5|7|3|53|7|F |7 |A|°|7 |z
o e e I e e e I I I I I (N I IV I I I I
2 |- N N N N e
out |- |- |- - -l e e e e
B Function

This instruction multiplies a time In1 by multiplier In2. The result of multiplication in Out is a time.

B Program example

Item LD ST
WAR
tInl TIME := T#1D2H3M455M3
Defined iInz INT := 4;
variable tlut : TIME:
¥Besult ¢ BOOL;
END VAR
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Iltem LD ST
MULTIME xE 1t MULTIME {Inl tInl
eau = M nl := tiIn
EN END - . f '
Program Inl | | In2 := ilIn2,
find aResult out =» tout);
in2 —In2  Out —iout
@ tinl TIME T#1dzh3m4s5ms
. @ iIn2 INT 4
Running
result i tOut TIME T#4dsh1Zmi6s20ms
@ wxResult BOOL

B Precautions

When In2 is negative, a program error occurs, the value of Out is T#0ms, and the return value is FALSE.

When the multiplication result exceeds the valid range of Out, the value of Out is T#Oms and the return

value is FALSE.

When the input value of In2 makes the value of Out exceed the upper limit of the TIME type, the value of
Out is T#Oms and the return value is FALSE.

When In2 is a real number, the multiplication result less than 1 ms is rounded.

When In2 is a real number, the multiplication result containing more valid digits may cause an error of

several milliseconds.

When the value of In2 is positive infinity, negative infinity, or nonnumeric data, the corresponding value of

Out s listed in the following table.

Value of In2 Value of Out
+ 00 T#Oms
-0 T#Oms
Nonnumeric data T#0ms

4.1.3 DIVTIME

This instruction divides a time by a specified number.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
DIVTIME DIVTIME (Inl:=,
— EMN ENO |- In2 :=,
DIVTIME Divide time FC
—{Inl - Out=>
— In2 Out |- )
B Variables
Input variables
Input Initial o
Variable Name Data Type Value Range Value Description
Inl Original time TIME Depends on data Original time
types
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Input Initial —
Variable Name Data Type Value Range Value Description
In2 Divisor - Depends on data - Divisor
types
B Outputvariables
Output Initial .
Variable Name Data Type Value Range Value Description
Out Resulting time TIME Depends on data - Resulting time
types
. . Real Time, Duration,
Boolean Bit String Integer i
Number Date, and Text String
=) — wn
@ m | 2| =|l=S|c|S|C|lv|l=|lg|lclxm |l 5| 2|0 — 4
o o slel=z|/g|lc|l=z|z|=|s|o|&@|l=|=|0|9|=
° |A|8|8|8|/2|/5|2/2|3|5|5|5|F| 2|5 |75 |72
Inl |- - - - - - - - - - - - - - - Y - - - -
n2 |- S NN NN NN NN N e e -
out |- S R i Y ) O R U U U S S A S - -

B Function

This instruction divides a time In1 by a number In2. The result of division in Out is a time.

B Program example

Iltem LD ST
VAR
tInl TIME := T#lD2H3M435M3;
Defined iInZ : INT := 4;
variable tlut : TIME:
¥Besult : BOOL;
END VAR
DIVTIME
¥Bezult := DIVIIME (Inl := tInl,
EM EMNO - .
Program In2 := ilIn2,
tlnl — Inl — xResult ut => tOut):
iln2 —In2 Out |- t0Out
@ tinl TIME T#1d2h3m4s5ms
. @ iIn2 INT 4
Running
result @ tOut TIME T#6h30m4651ms
@ wxResult BOOL

B Precautions

When In2 is negative, a program error occurs, the value of Out is T#0ms, and the return value is FALSE.

When the division result exceeds the valid range of Out, the value of Out is T#Oms and the return value is

FALSE.

When the input value of In2 makes the value of Out exceed the upper limit of the TIME type, the value of
Out is T#0ms and the return value is FALSE.

When In2 is an integer with a value of 0, the return value is FALSE and the value of Out is 0.

When In2 is a real number, the division result less than 1 ms is rounded.

When In2 is a real number, the division result containing more valid digits may cause an error of several
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milliseconds.

When the value of In2 is 0, positive infinity, negative infinity, or nonnumeric data, the corresponding value
of Out is listed in the following table.

4.1.4 TruncTime

Value of In2 Value of Out
0 T#49d17h2m47s295ms
+0o T#Oms
- T#Oms
Nonnumeric data T#Oms

This instruction truncates all digits below the specified unitin a Time variable.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
TruncTime TruncTime (In :=,
— — Accuracy =,
TruncTime Truncate time FC e ER y
— In - Out=>
—] Accuracy Out |- |);
B Variables
Input variables
WER Name Data Type Value Range it Description
Variable yp g Value P
In Time to truncate TIME Depends on data - Time to truncate
types
Accuracy Sm.allestunltaftertrun— eSUBSEC | - SEC Smallesttlmfeumttoleave
cation after truncation
Output variables
CuTput Name Data Type Value Range Initial Description
Variable yp & Value P
Out Time after truncation TIME Rﬁ)ﬁnds on data - Time after truncation
. . Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
® w | 2|25 | c|S|S|lv|l=|olc|ma|B|2|9|a 4
o = 8 2 2|3 Z|z|3|53|5|3|5|2| 2 |a|R|o|" z
Accuracy | See "Function" for the enumerators of enumeration type _eSUBSEC.
ou [ [ |- ]

B Function

This instruction truncates all digits below the smallest unit after truncation that is specified in Accuracy
from the time to truncate in In. The resulting time after truncation is stored in time after truncation Out.

The data type of Accuracy is enumerated type _eSUBSEC. The meanings of the enumerators are as fol-

lows.
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Enumerator Meaning
_MILLISEC Millisecond
_SEC Second
_MINUTE Minute
_HOUR Hour
B Program example
Item LD ST
VAR
tin : TIME := T#1D2H3MA55MS;
Defined tout : TIME;
variable
®xBesult @ BOOL;
END VAR
= ¥Besult := TruncTime|
TruncTime
EN ENO In := tIn,
Program Bccuracy := _e3UBSEC. 3EC,
tih—In — xResult out = tout
_eSUBSEC. SEC — Accuracy Out [—t0ut ?“ I
@ tin TIME T#1dZh3m4s5ms
RunTting & tout TIME T#1d2h3m4s
resu
@ wResult BOOL

4.1.5 TruncDt

This instruction truncates all digits below the specified unit in a DT variable.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
TruncDt (In :=,
TruncDt _
= - Accuracy =,
TrunchDt Truncate date and FC Out =>
time —dIn - )
— Accuracy Out ’
B Variables
Input variables
Input Name Data Type Value Range g Description
Variable yp & Value P
In DT to truncate DT Depends on data types |- DT to truncate
Accuracy Smgllest unit after trun- _eSUBSEC |- SEC Smallest tlmg unit to leave
cation after truncation
Output variables
Output Initial o
Variable Name Data Type Value Range Value Description
Out DT after truncation DT Depends on data types |- DT after truncation
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i . Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
Q| = wn
W c c | c —
8 |2|3|2(3|C|c|S|E|lg|=|2|5|B&8|2|2|8|8|<|=
o) A1=2|1812|z2|3|z2|z2|3|5|3/ 353 2|2 |3 79|77z
— ) o | o = — — - @
Accuracy |See "Function" for the enumerators of enumeration type _eSUBSEC.
ow | [ [ [ [ PP T FRT

B Function

This instruction truncates all digits below the smallest unit after truncation that is specified in Accuracy
from the DT to truncate in In. The resulting time after truncation is stored in the DT after truncation Out.

The data type of Accuracy is enumerated type _eSUBSEC. The meanings of the enumerators are as fol-
lows. _MILLISEC cannot be used for enumerators. Otherwise, a program error occurs and the return value

is FALSE.
Enumerator Meaning
_MILLISEC Millisecond
_SEC Second
_MINUTE Minute
_HOUR Hour
B Program example
Item LD ST
WAR
tin : DT := DT#2021-1-1-12:34:56;
Def_msld tout : DT;
vari
anabie ¥Besult : BOOL:
END VAR
¥Besult := TruncDt(
TruncDt
| In := tln,
EN ENO
Program Aecuracy := eSUBSEC. MINUIE,
tin—In — xResult - B - - -
_eSUBSEC,_MINUTE — Accuracy Out — tout cut = thut
y:
i tIn DATE_A... DT#2021-1-1-12:34:56
Runrl\ing & tout DATE A... |DT#2021-1-1-12:34:0
result =
@@ wResult BOIOL

4.1.6 TruncTod

This instruction truncates all digits below the specified unitin a TOD variable.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
TruncTod TruncTod (In :=,
. — EM ENO | |Accuracy :=,

TruncTod Truncate time of day |FC

—In — Out=>

—{ Accuracy Out |- |);
B Variables
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Input variables
Input Name Data Type Value Range gzl Description
Variable yp & Value P
In TOD to truncate TOD Depends on data types |- TOD to truncate
Accuracy Smgllest unit after trun- eSUBSEC |- SEC Smallest time unit to leave
cation after truncation
Output variables
Output Initial o
Variable Name Data Type Value Range Value Description
Out TOD after truncation TOD Depends on data types |- TOD after truncation
. . Real Time, Duration,
Boolean Bit String Integer N .
umber | Date, and Text String
jor] w | = g S clcl€Slc|luwl_|lo|lclml 5 |alolqg 4
o < | O Sl =|g2|c|s|z|l=|s|\o| & | =|2|o0o|9|=
S |R|8|2|3|5|5|53|5|5|7|5|5|F|E|F|m|°| 7|z
In - A N
Accuracy | See "Function" for the enumerators of enumeration type _eSUBSEC.
o |- [T I NIT

B Function
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This instruction truncates all digits below the smallest unit after truncation that is specified in Accuracy
from the TOD to truncate in In. The resulting time after truncation is stored in the TOD after truncation

Out.

The data type of Accuracy is enumerated type _eSUBSEC. The meanings of the enumerators are as fol-

lows.
Enumerator Meaning
_MILLISEC Millisecond
_SEC Second
_MINUTE Minute
_HOUR Hour
B Program example
Iltem LD ST
VAR
tin : TOD := TOD#12:34:56.789;
Def_msld tout : TOD;
variable
¥Besult : BOOL:
END VAR
¥Besult := TruncTod|
| TruncTod In := tIn,
Program EN ENOD Lecuracy := _eSUBSEC. MINUTE,
tih—In — xResult Out =» tout
_eSUBSEC,_MINUTE — Accuracy  Out — 04t ) :
@ tln TIME_OF,.. TOD#12:34:56.789
Runrl1ting @ tOut TIME_OF... TOD#%12:34:0
resu
@ wxResult BOOL
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4.1.7 ChkLeapYear

This instruction checks for a leap year.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
ChkLeapYear
Aen ENO ChkLeapYear (In :=,
ChkLeapYear Check for leap year  |FC in | Out=>
Out |- )
B Variables
Input variables
Input Initial —
Variable Name Data Type Value Range Value Description
In Year UINT 1970 to 2106 - Year
Output variables
Output Initial —
Variable Name Data Type Value Range Value Description
TRUE: Leap year
Out Result BOOL Depends on data types |-
FALSE: Not leap year
. . Real Time, Duration,
Boolean Bit String Integer i
Number Date, and Text String
@ mw | = g SlclclCS|lS|lwl_|lolrc|lx| % — o - 4
o o slel=z|/g|lc|l=z|z|=|s|o|&@|=|=2|0|9|=
o |A|2|8|8|z|3|2|2|3|5|5|5|=7|8|8 |7 |5 |72
out |V I e e e e e

B Function

This instruction checks whether the year Inis a leap year. If it is a leap year, the value of result Out is TRUE.

Ifitis not a leap year, Out is FALSE.

B Program example

Iltem LD ST
VAR
uiln : UINT := 2021
Defined x0ut @ BOOL:
iabl ’
variabie ¥Besult : BOOL;
END VAR
:{:kLeap:;aCr) ®Besult := Chkleap¥ear({In := uiln,
Program . tut =» xlut
uiln — In — xResult )
Out — wout
& uiln LINT 2021
Running d x0ut BOOL FALSE
result -
@@ wResult BOIOL TRUE
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B Precautions

When the value of In exceeds the valid range, a program error occurs, the value of Out is FALSE, and the
return value is FALSE.

4.1. 8 GetDaysOfMonth

This instruction gets the number of days in the specified month.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
GetDaystMnnth GetDaysOfMonth(
. _len ENO L Year :=,
GetDaysOfMonth Get days in month FC Year Month :=,
— Month out |- Out=
);
B Variables
Input variables
Input Name Data Type Value Range et Description
Variable yp & Value P
In Year UINT 1970 to 2106 - Year
Month Month USINT 1to12 - Month
Output variables
Output Initial .
Variable Name Data Type Value Range Value Description
Out Days USINT 28to 31 - Days
. . Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
® w | = g Sl clc|S|Slu|l=|ol|lc|m|%] 2| 9| - 4
o < | © ol |9|lCclZ|Z|=2 || oA = b= o | =
= o |9 = =z ZzZ | Z2| > | O = = © | 3| 2
= mo| 3 2|3 Z|/5|3|5|/3 |5 |93~ |EB|m|m|© =
Year - - - S R N - - - - - - - |- - - - -
Month |- - - - - N - - - - - - - - - - - - - -
out |- N

B Function

This instruction gets the number of days in month Month of year Year.

B Program example

Item LD ST
VAR
ui¥ear : TUINT := 2021
Defined usiMonth : USINT := 2;
variable usifut » TSINT;
®Besult : BOOL;
END VAR
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Item LD ST
¥xBesult := GetDaysliMonth(Year := uiYear
HC_PresetValue FELmRYEE { '
Program Month := usiMonth,
& ] £ £l Cut =» uzilut
‘= Counter Cone |— s
@ uiYear JIMNT 2021
Running @ usiMonth  USINT 2
result @ usiOut LISIMNT 28
@@ xResult BOICL

B Precautions

When the value of Year exceeds the valid range, a program error occurs, the value of Out is 0, and the

return value is FALSE.

When the value of Month exceeds the valid range, a program error occurs, the value of Out is 0, and the

return value is FALSE.

4.1.9 GetDayOfWeek

This instruction gets the day of the week for the specified year, month, and day of month.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
GetDayOfWeek GetDayOfWeek(in =
_len ENo |_CGetPayOfWeek(in =,
GetDayOfWeek Get day of week FC In Out=>
Ot —);
B Variables
Input variables
Input Initial —
Variable Name Data Type Value Range Value Description
DATE#1970-1-1 to
DATE#2106-2-7
In Year, month, day DATE/DT Year, month, day
DT#1970-1-1-0:0:0 to
DT#2106-2-7-6:28:15
Output variables
Output Initial o
Variable Name Data Type Value Range Value Description
Out Day of the week | _eDAYOFWEEK Depends on data types |_MON Day of the week
. . Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
Wwéggccccw_on—;u'_—uo_. 4
o | <|o slelz/g|lcl=z|z|=|z|o0|&l =|2|0|9|=
S |A|3|g|8|5|3|2|53|/3 |7 3|3 |F|F| R |7 |5 |7z
™ R P P R P M e e R e N
Out | See "Function" for the enumerators of enumeration type _eDAYOFWEEK.

B Function

-339-



Extended Instructions

This instruction gets the day of the week for the year, month, and day of month specified in In.

The data type of Out is enumerated type _eDAYOFWEEK. The meanings of the enumerators are as follows.

Enumerator Meaning
_MON Monday
_TUE Tuesday
_WED Wednesday
_THU Thursday
_FRI Friday
_SAT Saturday
_SUN Sunday
B Program example
Iltem LD ST
WAR
] dtIn : DT := DT#2021-1-1-12:34:56a;
Defined e0ut  : eDAYOFWEEK:
variable -
¥Besult : BOOL;
END VAR
I
GetDayOfWeek ¥Besult := GetDay0fWeek(In := dtlIn,
EN END N -
Program Cut => elut
diln— In — xResult .
Out — eOut Vi
\
@ dtln DATE_AMD_TIME  DT#2021-1-1-12:34:56
Runrlﬂng & elut _EDAYOFWEEK _FRI
result
@ wResult BOOL

B Precautions

When the value of In exceeds the valid range, a program error occurs, the value of Outis _MON, and the
return value is FALSE.

The input parameter transmitted to In must be a variable. If a constant is transmitted to In, a compilation
error occurs.

4.1.10 GetWeekOfYear

This instruction gets the week number for the specified year, month, and day of month.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
GetWeekOfYear GetWeekOfvear (In :=
_len ENO L etWee ear (In:=,
GetWeekOfYear Get week number FC n Out=>
Out )

B Variables

Input variables

-340-



Time and Time of Day Instructions

Input Initial

Variable Name Data Type Value Range Value Description

DATE#1970-1-1 to

DATE#2106-2-7
In Year, month, day DATE/DT - Year, month, day
DT#1970-1-1-0:0:0 to

DT#2106-2-7-6:28:15

Output variables

Output Initial .
Variable Name Data Type Value Range Value Description
Out Week USINT 1to 54 - Number of week in the year
. . Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
Wwéggccccm_on—mrﬂoq 4
o | < |0O sl =g c|lz|z|l=|z|o0|l&l=|>=|0|9|=
2 |R|8|8|83|5|5(5|3|5 7|55 7| F|R|F 5|73
In - S L E S N N R - - - - N v -
out |- e
B Function
This instruction gets the week number for the year, month, and day of month specified in In.
Weeks are counted from Monday to Sunday. The count is incremented when changing from Sunday to
Monday.
January 1is always in week 1.
B Program example
Item LD ST
WAR
dtIn : DT := DT#2021-1-1-12:34:58;
Def'”EId usitut : USINT;
variabie ¥Result : BOOL;
END VAR
GetWeekOfYear N S . .
t 1= GetWeekOf 1= dt
EN ENO esu Ge EE. ear{In n,
Program Cut =» uzilut
dtln — In — xResult :
Out — pgiOut
@ dtln DATE_AND_TIME  DT#2021-1-1-12:34:56
Running @ usiOut USINT 1
result
i wResult BOOL

B Precautions

When the value of In exceeds the valid range, a program error occurs, the value of Out is 0, and the return
value is FALSE.

The input parameter transmitted to In must be a variable. If a constant is transmitted to In, a compilation
error occurs.

4.1.11 ADD_TOD_TIME

This instruction adds time to time of day.
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B Instruction format
Instruction Name FB/FC LD Expression ST Expression
ADD _TOD_TIME ADD_TOD_TIME (Inl:=,
i i —| EN ENO - |In2:=
ADD_TOD_TIME Add time to time of FC )
day —Inl L |Out=>
— In2 Out |- )
B Variables
Input variables
Input Name Data Type Value Range gkl Description
Variable yp & Value P
Inl TOD to add TOD Depends on data types |- TOD to add
In2 Time to add TIME Depends on data types |- Time to add
Output variables
Output Initial .
Variable Name Data Type Value Range Value Description
Out Resulting TOD TOD Depends on data types |- Resulting TOD
. . Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
@ @ | = g SlclclclCSlv|lo|olclm % 2|9o| 4
@) <|/od|lg|ldl2| =18 c|l=z|z|l=z=|=z|o|dd|l =|2=2|0|9|=
= m| 2 28|35 = Z| 2 S|3|5|5|#& P =R z
In1 |- S N e e e R e N i S S e N S P VA P
m |- |- |- - - [-1-1-FF 1] -1~ [ |- |-
ot |- |- |- - F 11T TFFTFFFF N -
B Function
This instruction adds a TOD Inl to a time In2. The result of addition in Out is a TOD.
B Program example
Item LD ST
WAR
todInl @ TOD = TOD#23:59:59.999;
Defined tInZ : TIME := T#131MS;
variable todCut @ TOD;
xBesult : BOOL;
END VAR
ADD TOD_TIME ¥Fesult := ADD TOD_TIME (Inl := todInl,
P EM EMNO In2 := tIn2,
rogram
& todInl — Inl — xResult Cut =»> todCut
tln2 — In2 Out — todCut Ve
& todInl TIME_OF_DAY TOD#23:59:59.999
Running @ tin2 TIME T#1s1ms
result # todOut TIME_OF_DAY TOD#0:0:1
@ wResult BOOL
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B Precautions

When the result of addition exceeds the valid range of Out, no program error occurs and the following
operation is executed.

TOD#23:59:59.999 + T#1s1ms — TOD#0:0:1

4.1.12 ADD_DT_TIME

This instruction adds time to date and time.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
ADD_DT_TIME ADD_DT_TIME (Inl:=,
i — EN EMO - |In2:=
ADD_DT_TIME Addtlmetodateand FC nZ:=,
time — Inl —  |out=>
— In2 Out - )
B Variables
Input variables
Input Initial —
Variable Name Data Type Value Range Value Description
Inl DT to add DT Depends on data types |- DT to add
In2 Time to add TIME Depends on data types |- Time to add
Output variables
Output Initial .
Variable Name Data Type Value Range Value Description
Out Addition result DT DT Depends on data types |- Addition result DT
Time, Duration,
Boolean Bit String Integer ezl .
Number Date, and Text String
o w | = g S clclSlCS|lv|l-|o|lcl = |5 a0 4 4
o o sl =z|g9|c|l=z|z|= | |\o|8| = > o |9l =
Qrﬁgcé%ngzzfﬂéikgﬁmo—'g
1 e e R U S N R N N R ER EE R C CR ER R CR U
m - - - -
oel- |- -1 FFFFTIFFTFTF FTFTFF T VE
B Function
This instruction adds a DT In1 to a time In2. The result of addition in Out is a DT.
B Program example
Item LD ST
WAR
dtInl : DT := DT#2021-1-1-12:34:3%8;
Defined tIng : TIME := T#10;
variable doiut : DT;
¥Result : BOOL;
END VAR
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Item LD ST
ADD DT TIME xResult := ADD DT TIME(Inl := dtlnl,
o EN ENO InZ := tInZ,
rogram
& dilnl — Inl — xResult Out => dtlut
tInz — In Out — dtout iz
@ dtinl DATE_AND TIME ~ DT#2021-1-1-12:34:56
Running # tIn2 TIME T£1d
result & dtout DATE_AMD TIME ~ DT#2021-1-2-12:34:56
@ wxResult BOOL

B Precautions

When the result of addition exceeds the valid range of Out, no program error occurs and the following
operation is executed.

DT#2106-2-7-6:28:15 + T#1s — DT#1970-1-1-0:0:0

4.1.13 SUB_TOD_TIME

This instruction subtracts a time from time of day.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
SUB_TOD_TIME (In1:=,
SUE TOD TIME In2 :=
SUB_TOD_TIME S_ubtracttlmefrom FC — EN EMO - |out=>
time of day —1In1 — )
—In2 Out - |
B Variables
Input variables
Input Name Data Type Value Range IitizL Description
Variable yp & Value P
Inl Original TOD TOD Depends on data types |- Original TOD
In2 Time to subtract TIME Depends on data types |- Time to subtract
Output variables
Output Initial .
Variable Name Data Type Value Range Value Description
Out Resulting TOD TOD Depends on data types |- Resulting TOD
. . Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
jor] w | = g Sl clclC€S|lS|lw|l_|lolc|=x |5 o = 4 4
@] oglg|lgd|l2|=19|c|=z|z|=|=z|o|ddl =|=|0|9|=
& 3 S5|2|8|5 3 =z | 2 S|3|5|5|#& P =R z
In1 |- S e e e e R e e O S S S N e P VAR P
n2 |- e e T e R
out |- e
B Function
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This instruction subtracts a time In2 from a TOD In1. The result of subtraction in Out is a TOD.

B Program example

Iltem LD ST
WAR
todInl @ TOD = TOD§12:34:36.7E89;
Defined tIn2 : TIME = 1l#lno;
variable todlut @ TOD;
¥Besult : BOOL;
END VAR
SUE TOD TIME ¥xResult := 5UB_TOD TIME(Inl := todInl,
P EN ENO In2 := tIn2,
rogram - .
& todinl — Inl — xResult Jut => todlut
tIn2 — In2 Out — todOut I
& todIni TIME_OF_DAY TOD#12:34:56.7849
. @ tIn2 TIME T#1h
Running
result & todOut TIME_OF_DAY TOD#11:34:56,759
@ wResult BOICL

B Precautions

When the result of subtraction exceeds the valid range of Out, no program error occurs and the following

operation is executed.

TOD#0:0:0 - T#1ms — TOD#23:59:59:999.

4.1. 14 SUB_DT_TIME

This instruction subtracts a time from date and time.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
SUB_DT_TIME (Inl :=,
SUB DT_TIME N2 =
i —{EN ENO |- -
SUB_DT_TIME Subtract t|.me from FC Out=>
date and time —{Inl - )
—{In2 Out - |’
M Variables
Input variables
Lt Name Data Type Value Range it Description
Variable yp g Value P
Inl Original DT DT Depends on data types |- Original DT
In2 Time to subtract TIME Depends on data types |- Time to subtract
Output variables
Output Initial .
Variable Name Data Type Value Range Value Description
Out g#btractlon result DT Depends on data types |- Subtraction result DT
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. . Real Time, Duration,
Boolean Bit String Integer h
Number Date, and Text String
o) m | = g Slclclelc|luwl_]lo|lc|l= 5| o o 4 4
o o Sl z|8|c|l=z|z|=|3 | o|8&| = > o | 9| =
95@%855535"53??%;0_'%
Inl |- S L e S e e e e R e N S R R R ER R
n2 |- o N
out |- e e e N
B Function
This instruction subtracts a time In2 from a DT In1. The result of subtraction in Outis a DT.
B Program example
Item LD ST
VAR
dtInl : DT = DT#2021-1-1-12:34:%@a;
Defined tInZ : TIME := T#10;
variable dtlut : DT
¥Besult : BOOL;
END VAR
SUE DT _TIME ¥Result := SUB_LT TIME(Inl := dtInl,
EM EMNO |— InZ := tIng,
Program O 0
ditlnl — Inl — wResult Jut =» dtlut
tIn2 — In2 Out — dtout Vi
@ dtinl DATE_AMD_TIME  DT#2021-1-1-12:34:56
. @ tIn2 TIME T#1d
Running
result @ dtOut DATE_AMD TIME  DT#2020-12-31-12:34:56
@@ wResult BOIOL

B Precautions

When the result of subtraction exceeds the valid range of Out, no program error occurs and the following

operation is executed.

DT#1970-1-1-0:0:0 - T#1d — DT#2106-2-6-6:28:15

4.1.15 SUB_TOD_TOD

This instruction subtracts time of day from time of day.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
SUB_TOD_TOD

SUE TOD TOD (Il =
: — EN ENOL ||,
SUB_TOD_TOD Subtract time of day |FC Ini In2:=,
" I~ |Out=>

— In2 Out |- )

B Variables

Input variables
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Input Initial .
Variable Name Data Type Value Range Value Description
Inl Original TOD TOD Depends on data types |- Original TOD
In2 TOD to subtract TOD Depends on data types |- TOD to subtract
Output variables
Output Initial .
Variable Name Data Type Value Range Value Description
Out Resulting time TIME Depends on data types |- Resulting time
; ; Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
oe] w | = g SlclclC€S|l€S w|l_|lolr|= |5 o o = 4
o) < | S 512 = |8\ cl=z|z|2|=z=\o0l& =|=|0|9|=
S |A|g|g|g|z|3|3|5|53|7|3|53|F| 8|7 |F|°|7 %2
Inl |- e e - S
m2 |- - |- - - - - =1 e e N -
ot |- |- |- |- 11— 1F1-1-1- 117§~ |- - 1]-F
B Function
This instruction subtracts a TOD In2 from a TOD In1. The result of subtraction in Out is a time.
B Program example
Iltem LD ST
VAR
todInl @ TOD TOD#12:34:56.789;
Defined todIn? : TOD = TOD#11:11:11.111;
variable tout : TIME:
¥Besult : BOOL;
END VAR
SUE TOD TOD ¥xBesult := JUE_TOD TOD(Inl := todInl,
EM EMO Ing := todInZ,
Program - -
todInl — Inl — xResult Cut => tlut
todInz — In2 Out — t0out 1:
@ todInl TIME_QF_DAY TOD#12:34:56.789
Running & todIn2 TIME_OF_DAY TOD#11:11:11.111
result @ tout TIME T#1h23m45:678ms
i wResult BOOL

B Precautions

When the value of original TOD In1is less than the value of TOD to subtract In2, no program error occurs

and the following operation is executed.

TOD#13:34:56.789 - TOD#13:35:56.789 — T#23h59m

4.1.16 SUB_DATE_DATE

This instruction subtracts a date from another date.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
SUEB_DATE_DATE SUB_DATE_DATE (Inl :=,
— EN EMNO = |In2:=,
SUB_DATE_DATE Subtract date FC
— Inl L |Out=>
— In2 Out | |);
B Variables
Input variables
Input Name Data Type Value Range gl Description
Variable P & Value P
Inl Original date DATE Depends on data types |- Original date
In2 Date to subtract DATE Depends on data types |- Date to subtract
Output variables
Output Initial ——
Variable Name Data Type Value Range Value Description
Out Resulting time TIME Depends on data types |- Resulting time
. . Real Time, Duration,
Boolean Bit String Integer A
Number Date, and Text String
oe] w | = % Slclclcelc|lw|_]lo|lc|l=m 5| o o 4 4
o o sl =g c|l=z|z|=|s|\od&l =|=|0|9|=
o |A|2|8|8|5|3|2|2|3|5|5|5|#|2 5|78 |72
Inl |- - S N - - - - - - - - - - N - - -
In2 |- - S N - - - - - - - - - - v - - -
out |- N
B Function

This instruction subtracts a date In2 from a date In1. The result of subtraction in Out is a time.

B Program example

Item LD ST
WAR
dInl + DATE = D#2021-2-1;
Defined dInz : DATE := D&#2021-1-1;
variable tout : TIME;
¥Bezult : BOOL:
END VAR
SUE_DATE DATE ¥xFesult := 53UB_DATE DATE (Inl := d4Iml,
p EN END In2 := dIn2,
rogram
& dinl — Inl — xResult Jut => tlut
din2 — In2 Out — tQut Vi
@ dinl DATE D#E2021-2-1
Running @ dIn2 DATE D#2021-1-1
result @ tout TIME T#31d
@ xResult BOOL

B Precautions




Time and Time of Day Instructions

When the result of subtraction exceeds the valid range of Out, a program error occurs, the value of Out is
T#0ms, and the return value is FALSE.

When the value of original date In1 is less than the value of date to subtract In2, no program error occurs
and the following operation is executed.

DATE#1970-1-1 - DATE#2106-2-7 — T#1d

4.1.17 SUB_DT_DT

This instruction subtracts date and time from date and time.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
SUE DT DT SUB_DT_DT (Inl:=,
— EN ENO |- In2:=
SUB_DT_DT S_ubtract date and FC nz:=,
time —{Inl - Out=>
— In2 Out |- );
B Variables

Input variables

Input Initial i
Variable Name Data Type Value Range Value Description
Inl Original DT DT Depends on data types |- Original DT
In2 DT to subtract DT Depends on data types |- DT to subtract
Output variables
Output Initial .
Variable Name Data Type Value Range Value Description
Out Resulting time TIME Depends on data types |- Resulting time
. . Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
@ w | = g SlclclC€S|lS|lw|l_lolc|=x|%S| o o - 4
o < |3 512 = |8lc|l=z|z|=z |zl  =|=|0o|9|=
S |R|8|8|8|2|5|2|5|2|5|3|3|2|E|5|3|S | 2
Inl |- e e - - v -
n2 |- R
out |- e e e N
B Function

This instruction subtracts a DT In2 from a DT Inl. The result of subtraction in Out is a time.

B Program example
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Iltem LD ST
VAR
dtInl
Defined dtIn2
variable tout
¥Result : BOOL;
END VAR
SUB DT DT xResult := SUE_DT DT({Inl := dtlInl,
EMN EMNO — In2 := dtInZ,
Program - -
dtlnl — Inl — xBesult Cut => tlut
dtln2 — Ind Out - t0ut Ve

@ dtinl DATE_AND TIME  DT#2021-1-2-12:34:56
. & dtin2 DATE_AMD _TIME  DT#2021-1-1-11:11:11
Running - =
result & tout TIME T#1d1h23m45s

@ wxResult BOOL

B Precautions

When the result of subtraction exceeds the valid range of Out, a program error occurs, the value of Out is
T#0ms, and the return value is FALSE.

When the value of original date In1 is less than the value of date to subtract In2, no program error occurs
and the following operation is executed.

DT#1970-1-1-0:0:0 - DT#2106-2-6-6:28:15 — T#1d1s

4.1.18 DT_TO_DATE

This instruction extracts a date from date and time.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
DT_TO _DATE
DT_TO_DATE g’r‘]téatic:ndeate from date | - EMN EMO |—  |Out:=DT_TO_DATE (In);

B Variables

Input variables

Input Initial .
Variable Name Data Type Value Range Value Description
In DT DT Depends on data types |- DT
Output variables
Output Initial .
Variable Name Data Type Value Range Value Description
Out Date DATE Depends on data types |- Date
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. . Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
w© m | = g Slclclelc|luwl_]lo|lc|l= 5| o o - 4
o o sl z|/g8|lc|l=z|z|=|3 | o|&| = > o | 9| =
93@%335535ﬂ33?E§H0*g
out |- |- |- - - - - - -1 - - 1- - - N |- |- ]-
B Function
This instruction extracts the date from date and time In to Out.
B Program example
Item LD ST
VAR
Defined dtIn : DT := DT#2000-1-1-12:34:36;
variable dCut : DATE:
END VAR
DT _TO_DATE
Program EM ENO |—— dfut := DT TO DATE (dtlIn):
dtln — — dOut
) @ dtin DATE_AMD_TIME DT#2000-1-1-12:34:56
Running - -
result & dOut DATE Dx2000-1-1
4.1.19 DT_TO_TOD
This instruction extracts time of day from date and time.
B Instruction format
Instruction Name FB/FC LD Expression ST Expression
. DT TO TOD
DT_TO_TOD Extract time ofday | EM EMNC |~ |out:=DT_TO_TOD (In);
from date and time
B Variables
Input variables
Input Initial A
Variable Name Data Type Value Range Value Description
In DT DT Depends on data types |- DT
Output variables
Output Initial A
Variable Name Data Type Value Range Value Description
Out Tod TOD Depends on data types |- Tod

-351-



-352-

Extended Instructions

4.1.20

Boolean Bit Strin Integer ezl Time, Duration,
g & Number Date, and Text String
2 |2(5(2(E|g|c|S|Elelslglc|Bl®l2|2|2]|o]3
953%%35233*35?2%%0";
m - |- - |- - - - - 1-1- - - [-1- -] |- |- N |-
out |- |- |- |- |- |- |- - |- - |- 1- A P T N N
B Function
This instruction extracts time of day from date and time In to Out.
B Program example
Item LD ST
VAR
Defined dtIn DT := DT#2000-1-1-12:34:56;
variable todCut TOD ;
END VAR
‘ DT TO TOD
Program EM EMO todlut := DT_TD_T'DD{:].EIH:I.'
‘ dtIn — — todOut
) @ dtin DATE_AMND_TIME DT#2000-1-1-12:34:56
Running - -
result # todOut TIME_OF_DAY TOD#12:34:56
DtToDateStruct

This instruction converts date and time to the year, month, day, hour, minutes, and seconds.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
DiToDateStruct
DtToDateStruct Errﬁzk down date and FC : f:‘l =NO : g;thsDtarEe::)c;t(m B
DateStruct |—
B Variables
Input variables
Input Name Data Type Value Range i Description

Variable Value
n o jor or DT06 2162805 100 01 © breakdown
Output variables

\gl:itapgjlte Name Data Type Value Range Ivnaitijael Description
DateStruct |DT _sDT - - DT after breakdown

_sDT structure
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Variable Name Description Data Type Value Range Initial Unit
Value
uiYear Year Year UINT 1970 to 2106 1970 Year
uiMonth Month Month UINT 1to12 1 Month
uiDay Day Day UINT 1to31 1 Day
uiHour Hour Hour UINT 0to23 0 Hour
uiMinute Minute Minute UINT 0to59 0 Minute
. Sec-
uiSecond Second Second UINT 0to 59 0 ond
uiMillisecond Millisecond Millisecond UINT 0to0 999 0 Milli-
second
uiDayOfWeek Dayofthe | Day of the UINT lto7 1 -
week week
. . Real Time, Duration,
Boolean Bit String Integer .
Number | Date, and Text String
joc] w | = g Sl clcl€lS|lu|l_lo|lc|l=o|T5]| o o | 4 4
) o o | =19 2|z = — = m 2 = > o o)} )
s |A2|8|18/2|3|2|3|3|5|3|3|2 8|57 |8)%2
Date-
Struct _sDT structure

B Function

This instruction converts a DT In to the year, month, day, hour, minutes, and seconds in the _sDT structure
format.

B Program example

Item LD ST
VAR
Defined dtW¥al : DT := DI#1270-1-1-0:0:0;
variable gtWal: _sOT;
END VAR
DtToDateStruct
Program 2 e DtTcDateStruct (In := dtVal,Datedtruct => 3tWVal);
diVal — In —
DateStruct — c2y/a]
@ dtval DATE_AMD_TIME DT#1970-1-1-0:0:0
= @ stval _sOT
@ uivear LINT 1870
@ uiMonth  UINT 1
) @ uiDay UINT 1
Running
result @ uiHour UINT 0
@ uiMinute  UINT 0
@ uiSecond  UJINT 0
@ uiMillisec... JINT 0
@ uiDayOf.. UINT 4

B Precautions

The valid range of the input DT In is DT#1970-1-1-0:0:0 to DT#2106-2-7-6:28:15.
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If the value of In exceeds the valid range, the return value is FALSE and the operation result is the break-
down result of DT#1970-1-1-0:0:0.

The initial value of each element in the _sDT structure is the breakdown value of DT#1970-1-1-0:0:0.

4.1.21 DateStructToDt

This instruction joins a year, month, day, hour, minutes, and seconds into date and time.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
=l DateStructToDt (In :=
DateStructToDt Join time FC = / ( ’
Out =>);
B Variables
Input variables
LilsLs Name Data Type Value Range il Description
Variable yp 8 Value P
In T DT ) ) DTasa year, month, day,
hour, minutes, and seconds
Output variables
Output Initial "
Variable Name Data Type Value Range Value Description
DT#1970-1-1-0:0:0 to DT#1970-
Out o7 o7 DT#2106-2-7-6:28:15  |1-1-0:0:0 ot
_sDT structure
Variable Name Description Data Type Value Range Initial Value | Unit
uiYear Year Year UINT 1970 to 2106 1970 Year
uiMonth Month Month UINT 1to12 1 Month
uiDay Day Day UINT 1to31 1 Day
uiHour Hour Hour UINT 0to23 0 Hour
- . . Min-
uiMinute Minute Minute UINT 0to59 0 ute
. Sec-
uiSecond Second Second UINT 0to 59 0 ond
Milli-
uiMillisecond Millisecond Millisecond UINT 0t0999 0 sec-
ond
uiDayOfWeek Dayofthe | Dayofthe |\ lto7 1 :
week week
. . Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
w© m | = g SlclclClCS|lw|l_|o|lc]|= S| = o - 4
E 3125|812 |z |2 E|lz|2|z|z|8 @l z|5|2|9|2
@ m |8 2|8 2|5 |3/ 53|53 F &2 m|m © Z
In _sDT structure
ou [ [ [ - [ [ Y]
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B Function

This instruction joins a year, month, day, hour, minutes, and seconds into a DT In.

B Program example

ltem LD ST
WAR
Defined 3tIn : _3DT:
variable dtEe : DT:
END VAR
stIn.ui¥ear := 20207
stIn.uiMonth := 12;
DateStructToDt stIn.uiDay := 31:
Program EN ENO stIn.uiHour := 23;
stin—— 1 - B stIn.uiMinute := 53:
WE [ diRe atIn.uiSecond := 59;
DateStructTolt {In := stIn,Cut => dtRe):
= @ sthn _sDT
@ uiYear JIMNT 2020
@ uiMonth  UINT 12
@ uiDay LIINT 31
) & uiHour UINT 23
Running
result @ uiMinute  UINT 53
# uiSecond  UINT 59
@ uiMillisec... UINT 0
d uiDayof.. UINT 1
§ dtRe DATE_AMD_TIME DT#2020-12-31-23:59:59

B Precautions

- The valid range of the output DT Out is DT#1970-1-1-0:0:0 to DT#2106-2-7-6:28:15.

- If the value of Out exceeds the valid range, the return value is FALSE and the operation result is

DT#1970-1-1-0:0:0.

- If the value of In exceeds the valid range of each element in the _sDT structure, the return value is
FALSE and the operation result is DT#1970-1-1-0:0:0.

- The initial value of each element in the _sDT structure is the breakdown value of DT#1970-1-1-0:0:0.

4.1.22 GetSystemDate_sDt

This instruction gets the structure of the current system time.

B Instruction format

Instruction Name

GetSystemDate_sDt

Get system date struct |FC

FB/FC LD Expression ST Expression
GetSystemDate_sDt
—EN ENO GetSystemDate_sDt(
stSystemDate =>);
stSystemDate

B Variables
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Output variables

Output Initial —
Variable Name Data Type Value Range Value Description
stSystemDate |System Time _sDT - - Structure of system time
_SDT structure
Variable Name Description Data Type Value Range Initial Value | Unit
uiYear Year Year UINT 1970 to 2106 0 Year
uiMonth Month Month UINT 1to12 0 Month
uiDay Day Day UINT 1to31 0 Day
uiHour Hour Hour UINT 0to23 0 Hour
- . . Min-
uiMinute Minute Minute UINT 0to59 0 ute
. Sec-
uiSecond Second Second UINT 0to59 0 ond
Milli-
uiMillisecond Millisecond Millisecond UINT 010999 0 sec-
ond
uiDayOfWeek Dayofthe | Dayofthe | ;¢ lto7 0 i
week week
. . Real Time, Duration,
Boolean Bit String Integer .
Number | Date, and Text String
w© m | = g SlclclclCclunl_|lolcl=|l 5 4 | O | 4 4
S =|9|3|8|2|z|82E|z|z2|z|z|0|@|2|3 0|92
e m |8 2|38 Z|3|3|5|5| 7|55 Elz|m|d|o|™ z
stystem- _sDT structure
Date

B Function

This instruction reads the current system time and outputs the time in the _sDT structure format.

B Program example

Item LD ST
VAR
Defined stDate : _3DT;
variable END VAR
GetSystemDate_sDt
Program Fet3ystemDate sDt(st3ystemDate => stDate);
stSystemDate stDate
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Item LD ST
=l & stDate _s0T
i@ uiYear JIMT 2021
& uiMonth UINT B
@ uiDay LIMT 31
rReLIsTJTting @ uiHour INT 11
d@ uiMinute UIMT 28
@ uisecond UINT 43
@ uiMillisecond  UINT 523
@ uiDayOfweek  UINT 2

4.1. 23 GetSystemTime

This instruction gets the system time after startup.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
GetSystemTime
—{ EN ENO [— |GetSystemTime(
. . — udiTimeMs=> ,
GetSystemTime  |Get system time FB diTimeM .
e — uliTimelUs=> ,
uliTimeUs |- uliTimeNa=> ) ;
uliTimeMs [—
B Variables
Output variables
Output Initial o
Variable Name Data Type Value Range Value Description
udiTimeMs Run time (ms) UDINT - - Run time (ms)
uliTimeUs Run time (us) ULINT - - Run time (us)
uliTimeNs Run time (ns) ULINT - - Run time (ns)
X . Real Time, Duration,
Boolean Bit String Integer .
Number | Date, and Text String
@ w| =25 |c|c|l€S|lS|lu|lolo|lclxn|5|2lo]| o 4
S [318/3|8|2|2|2|5/2/5|2|2|2|8|2|2|8|39|2
= m | g g g 5 S I T e — | | = = m m 5
udiTimeMs | - - e e - - SN P I - - - - R - - o
uliTimeUs | - - e S A N R - - - - - -
uliTimeNs | - N - - e - - - - - -

B Program example

ST
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Expression Type Value
@ TimeMs UDINT 6819814
@ Timels ULINT 6819633057
& TimeNs ULINT 6819633057657
= 9
1 GetSyatemTime (
2 udiTimeMs=>TimeMa[ &51%814 | ,
3 uliTimeUs=>Timels| EE15533057 ] .
H uliTimeNs=> Timels| EE15533057657 I
5
LD
Expression Type Value
@ TimeMs UDINT 6851599
@ Timels ULINT 6851415183
@ TimeNs ULINT 6851415183802
@ done BOOL
-
1 MNet comment
GetSystemTime
done QRIS
udiTimeMs |— TimeMs [ 6851538
uliTimeUs |\ TimeUs | 6851415183 |
uliTimeNs |— TimeNs [ 851415183802 |
4.1.24 SysHC_SetSystemDate
This instruction sets the system date.
B Instruction format
Instruction Name FB/FC LD Expression ST Expression
SysHC_SetSystemDate(
xExecute:=,
uiMillisecond:=,
uiSecond:=,
SysHC_SetSystemDate P
—pErecute Result— uiMinute:=,
—{uiMillisecand efmorlD— .
—uiSecond uiHour:= s
- —{uiMinute H —
spc seioyersetopen dte gy | b
Tl uiMonth:=,
—{uifear uiYear:= s
—{iTimezone i
iTimezone:=,
xResult=>,
eErrorlD=>);
Bl Variables
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Input variables

Input Variable Name Data Type Value Range Initial Value Description
«Execute E)fecutlon of BOOL [FALSE, TRUE] FALSE Execution of trigger at the rising
trigger edge
uiMilliseconds Millisecond | UINT 0t0 999 - Millisecond (ms)
uiSecond Second UINT 0to 59 - Second (s)
uiMinute Minute UINT 0to59 - Minute (min)
uiHour Hour UINT 0to23 - Hour (h)
uiDay Day UINT 1to31 - Day
uiMonth Month UINT 1to12 - Month
uiYear Year UINT 1970 to 2038 - Year
iTimezone Time zone INT -12to +12 - Time zone (reserved and cannot
be set)
Output variables
Output Initial —
Variable Name Data Type Value Range Value Description
XResult Execution Result | BOOL [FALSE, TRUE] - Execution Result
eErrorlD ErrorID SYS_HC_ERROR Depends on data - ErrorID
types
Time, Duration,
Boolean Bit String Integer ezl )
Number | Date, and Text String
® @ | 2 25|S|c|S|S|le|l=|o|lcln|%| 2|94 4
o S99/l |= 88 =z lz|=z|z|0|@a|lz|F|o|9|=
S |R|Z|2|z|5|3|2|5|53|7 |5\ 5|2 F|A|o |7z
xExecute |+ B P P e e P e - ) -
uiMillisec- |- N EE E N - - - - |- - - - -
ond
uiSecond |- S EEE EE . NCO- - - - - - - |- - - - -
uiMinute | - I EE N B NC- - - - - - - - - - - - -
uiHour - N EE N E N - - - - |- - - - -
uiDay - S N - - - - |- - - - -
uiMonth - EE R R . No- - - - - - - - - - - -
uiYear - EE R R R No- - e - - - - - - - - - -
iTimezone |- EE R R - S R RV A U - - - - - -
XResult v SR N N R - S N R - - - - |- - - - -
eErrorlD - S N N R - E R - - - - - - - - -

B Function

This instruction sets the system date.

B Program example
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Item LD ST
VAR
Defined SysHC_SetSystemDate_0: SvysHC _Set3ystemDater
variable END_VAR

SysHC_SetSystemDate 0 (

xExecute:= TRIE,
SysHC_SetSystemDate 0 : uiMillisecond:= 0,
SysHC SetSystemDate 4 uiSecond:= 30,

ENO|
xResult —

TRUE—xExecute uiMinute:= 30,

0—uiMillisecond eErroriD—

uilour:= 12,
uilay:= 2,
niMonth:=

30—{uiSecond

30—{uiMinute

12—juiHour
8—uiDay

Program

6—{uiMonth
2022 —ui¥ear
—{iTimezone

iTimezone:= |

11 xRzsult=>
12 eErrorIl=> };

B Precautions

Frequent triggering of the SetSystemDate instruction may cause task jitters. Replace SetSystemDate with
this instruction.

4.1.25 SysHC_GetSystemDate

This instruction gets the system date.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
SysHC_GetSystemDate(
xEnable:=,
SysHC_GetSystemDate xResult=>,
—xEnable Result— eErroriD=>,
eErrorlDi—
uiMilliszcondsf— uiMilliseconds=> ,
uiSecondp— .
SysHC_GetSys- | Get system date | o uibinute]— uiSecond=>,
temDate and timezone “”_*DU”T— uiMinute=>,
uiDayf—
LiMonthf— uiHour=>,
uiYearf— . _
iTimezongf— U|Day_> )
uiMonth=>,
uiYear=>,
iTimezone=>);
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
«Enable Function BOOL [FALSE, TRUE] FALSE Function enable, triggered by
block enable level
Output variables
. Initial o
Output Variable Name Data Type Value Range Value Description
XResult Execution BOOL [FALSE, TRUE] Execution Result
Result
eErrorlD Error ID SYS_HC_ERROR Depends on data - Error ID
types
uiMilliseconds Millisecond UINT 0to0 999 - Millisecond (ms)




Time and Time of Day Instructions

Output Variable Name Data Type Value Range gﬂfé Description
uiSecond Second UINT 0to 59 - Second (s)
uiMinute Minute UINT 0to 59 - Minute (min)
uiHour Hour UINT 0to 23 - Hour (h)
uiDay Day UINT 1to31 - Day
uiMonth Month UINT 1to12 - Month
uiYear Year UINT 1970 to 2038 - Year
iTimezone Time zone INT -11to+11 - Time zone
X . Real Time, Duration,
Boolean Bit String Integer .
Number | Date, and Text String
@ v | 2|25 |clS|S|lo|l=|lo|c|a|lT|=2|9]| 4
@) < |o sl =z|g|lclz|z|l=|z|o0 |88 =|2|0|9|=x
S |A|8|8|8|5|5|2|2|5|5|3|3|F|E|& 7|87z
xEnable |+ e . .- ] ]
XResult |+ e e e e e e e e M
eErrorlD |- S R N PR - S R - - - - - - - -
uiMillisec- | - S R N PR NO- - - - - - - - - - - -
onds
uiSecond |- S N N PR N - - - - - - - -
uiMinute |- S R R PR N - - - - - - - - - - -
uiHour - S R N PR N - - - - - - - - -
uiDay - S N R PR S N R - - - - - - - -
uiMonth |- S R R PR NO- - - - - - - - - - - -
uiYear - S N R NO- - - - - - - - - - - -
iTime- |- e e e e F P P P
zone
B Function
This instruction gets the system date.
B Program example
Item LD ST
WAR
Defined SysHC GetSystemDate 0: 3ysHC GetSystemDate
variable END VAR
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Iltem LD ST

SysHC GetSystemDate 0
#Enable:= TRIE,
fResult=> |
eErrorll=> ,
uiMilliseconda=> ,
uidecond=> |
uiMimute=> |
uilour=> |
uilay=> ,
uiMonth=> |
uifear=> |

12 iTimezone=> ) ;

Net comment
SysHC_GetSystemDate 0
SysHC GetSystemDate

EN ENO
xResult
eErrorlD
uiMiliseconds
uiSecond

TRUE—xEnable

Program uMinute
Hour
Dy
uMlonth
wiYear

iTimezone

B Precautions
Frequent triggering of the GetSystemDate instruction may cause task jitters. Replace GetSystemDate with

this instruction.

4.1.26 DtToSec

This instruction converts date and time to the number of seconds from 00:00:00 on January 1, 1970.
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B Instruction format
Instruction Name FB/FC LD Expression ST Expression
DtToSec
DtToSec(
Comvert dote and —{EN ENO[— .
DtToSec onvert date and time FC I =
to seconds — 1 — Out=>
Out — );
B Variables
Input variables
iUt Name Data Type Value Range Initial Value Description
Variable yp & P
Depends on DT#1970-1-1-
In o7 ot data types 0:0:0 o7
Output variables
Output Initial —
Variable Name Data Type Value Range Value Description
Number of seconds from
Out Conversion result LINT - 00:00:00 on January 1,
0t0 4294967295
1970
. X Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
o) w | = g Slclcl€S|lS|wl_|lolc|l=x| % — o 4 4
o <5382 |=|g8\c|z|z|=|=z|O0 &= > o |9 | =
P O|mIE|B|8|5 |55 |7 ||F|F|E ||| T3
IN |- S e e e e e e I (N I I I I I I
out |- e N TS
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4.1.27

B Function

This instruction converts a DT In to the number of seconds from 00:00:00 on January 1, 1970. The convert-

ed value is in seconds. The value below 1 second is truncated.

B Program example

Item LD ST
VAR
IN VER: DATE_M]D_TIME:
Defined OUT_VER: LINT;
variable RETURN_VER: BOOL:
END VAR
ST RETURN_VAR:=DtToSec (
Program IN_VAR — IE:I e — RETURN_VAR R
- - Out=>0UT_VER ) ;
Out — QUT_VAR
@ IN_VAR DATE_AND_TIME DT#2022-3-22-25:59:59
Running @ OUT_VAR LINT 1647883599
result @ RETURN_VAR BOOL

B Precautions

To convert the number of seconds from 00:00:00 on January 1, 1970 to a date, use the SecToDate instruc-

tion.

DateToSec

This instruction converts a date to the number of seconds from 00:00:00 on January 1, 1970.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
DateToSec
EM ENO |— DateToSec(
- In:=
DateToSec Convert date to sec FC — 11In - n=,
onds Out |— Out=>
);
B Variables
In-out variables
In-Out Input/ — . .
Variable Name Output Description Value Range Unit Initial Value
Depends on vear,
In Date Input Date P month, | D#197
data types d
ay
Number of seconds from 00:00:00 0to
J 1,1970 _
Out Second Output | onJanuary 4294967295 Second
Input variables
e Name Data Type Value Range izl Description
Variable yp & Value P
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Depends on data D#1970-
In Date DATE types 1-1 Date
Output variables
Output Initial .
Variable Name Data Type Value Range Value Description
out Conversion result 0to Depends on data ) Number of seconds from
4294967295 types 00:00:00 on January 1, 1970
Time, Duration,
Boolean Bit String Integer REE) .
Number Date, and Text String
@ w | = g Slclcl€l€S|lwl_|lolc|l=| % - o = 4
O < | O olz|9|lc|lz|Z| = || o] & = = ol| o
o |9 = m o e
S |R|3|8|8|5|3|3|3|53 |7 |3 |58 |7 | A5 |7z
n |- R P :
out | - s - |-
B Function

This instruction converts 00:00:00 in date In to the number of seconds from 00:00:00 on January 1, 1970.

The converted value is in seconds.

B Program example

Item LD ST
VAR
IN_VER: DATE:
Defined OUT_VAR: LINT:
variable RETURN VAR: BOOL;
END VAR
DateToSec RETURN_VAR:=DateToSec(
EN ENO In:=IN_ VAR ,
Program IN_VAR —In — RETURMN_VAR out=> OUT_VRAR
Out |- QUT VAR Vi
@ IN_VAR DATE D#2022-3-22
Running & OUT_VAR LINT 1647907200
result & RETURN_VAR BOOL

B Precautions

To convert the number of seconds from 00:00:00 on January 1, 1970 to a date, use the SecToDate instruc-

tion.

4.1.28 TodToSec

This instruction converts time of day to the number of seconds from 00:00:00.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
TodToSec TodToSec(
Convert time of day to e — In:=,
TodToSec FC I |
seconds A Out=>
Cut — );
B Variables
Input variables
I Name Data Type Value Range Initial Value Description
Variable
In Tod TOD Depends on data TOD#0:0:0 Tod
types
Output variables
Output Initial .
Variable Name Data Type Value Range Value Description
. Number of seconds from
Out Conversion result LINT 0to 86399 - 00:00-00
: : Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
@ w | = g Slclcl€lc|lvwl_lolc|l=m| 5| o o = 4
o} < | O olz|l9|lc|l=z|Z| = || o] & = = o | o
o | 9o = =z =z | = m = ©) )
SR8 |Z|8|53|5 |55 TS| F|E || |° T3
out |- e e
B Function

This instruction converts a TOD In to the number of seconds from 00:00:00. The converted value is in sec-
onds. The value below 1 second is truncated.

B Program example

Iltem LD ST
VAR
IN_VAR: TOD:
Defined OUT VER: LINT:
variable RETURN_VAR: BOOL;
END VAR
TodToSec RETURN_VER:=TODTaSec(
EN ENO In:=IN VAR ,
Program IN_VAR —{In — RETURN_VAR Out=> OUT_VAR
Out — QUT_VAR )i
. @ IN_VAR TIME_CF_DAY TOD#23:59:59.999
rReuSTthmg @ OUT_VAR LINT 86399
# RETURN_VAR EOOL

B Precautions

To convert the number of seconds from 00:00:00 to a TOD, use the SecToTod instruction.
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4.1.29 SecToDt

This instruction converts the number of seconds from 00:00:00 on January 1, 1970 to date and time.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
SecToDt SecToDt(
Convert seconds to EN ENO — In:=,
SecToDt . FC
date and time —In Out=>
Ciut );
B Variables
Input variables
gL Name Data Type Value Range Initial Description
Variable yp & Value P
Number of seconds from
In Second LINT 00:00:00 on January 1,
0 to 4294967295
1970
Output variables
Output Initial —
Variable Name Data Type Value Range Value Description
Out Conversion result DT Depends on data - DT
types
. . Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
s w | = g Slclclc€l€S|luwl|lolr|=xo|% = o 4 4
= sc|13lg|l2|=|82/c|z|z|z|z|@|&d|=z|F% | o |9|=
o |A|g8|3|8|2|/3|2|2|3|5|5|3|E|E |5 |R|8|7| %
n |- - - O
out |- R -] ] A
B Function

This instruction converts the number of seconds from 00:00:00 on January 1,1970in Into a DT.

B Program example

Item LD ST
VAR
IN_VAER: LINT:
Defined OUI_VER: DATE AND TIME:
variable RETURN_VER: BOOL:
END VAR
SecToDt RETURN_VER:=3ecTolt |
i EN ENO In:=IN VAR ,
rogram IN_VAR — In — RETURN_VAR Out=> OUT_VAR
Out |- QUT_VAR ) ; -
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Item LD ST
@ IN_VAR LINT 666666666
Running @ OUT_VAR  DATE_AND_TIME DT#1991-2-16-1:11:6
result @ RETURN_VAR BOOL

B Precautions

To convert a DT to the number of seconds from 00:00:00 on January 1, 1970, use the DtToSec instruction.

If the value of In exceeds the valid range, the return value changes to FALSE and the value of Out changes
to DT#1970-1-1-0:0:0.

4.1.30 SecToDate

This instruction multiplies a time by a specified number.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
SecToDate
EM END |— SecToDate(
In:=,
SecToDate ggtr;vert seconds to FC __1In - ’
[:Ith | Out=>
);
B Variables
Input variables
Input Name Data Type Value Range et Description
Variable yp & Value P
Number of seconds from
In Second LINT 0 00:00:00 on January 1,
0to 4294967295
1970
Output variables
Output Initial s
Variable Name Data Type Value Range Value Description
Out Conversion result DATE Depends on data - Date
types
. . Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
mméggccccm_orm"—qo_. 4
S |2/3(5/3/2|S/2|c/£|2/2/2/8|8|=|3 |28 |2z
2 |R|8|8|8|5|5|5(3|3|7|5|5|F|F|F A5 5
out |- |- |- |- |- - - - [ - -1 N
B Function

This instruction converts the number of seconds from 00:00:00 on January 1, 1970 in In to a date. The
value below one day is truncated.

B Program example
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Iltem LD ST
VAR
IN VAR: LINT:
Defined CUT_VAER: DATE:;
variable RETUEN VAR: BOOL:
END VAR
SecToDate RETURN_VAR:=SecToDate (
Program IN_VAR — f:l o — RETURMN_VAR In:= IN VIR,
h Out |— OUT_VAIi fut=> C‘UI_’\-'T—';R
b
@ IN_VAR LINT GGEEEEEEE
Running @ OUT_VAR DATE D#1981-2-16
result & RETURN_VAR BOCL

B Precautions

To convert a date to the number of seconds from 00:00:00 on January 1, 1970, use the DateToSec instruc-

tion.

If the value of In exceeds the valid range, the return value changes to FALSE and the value of Out changes
to D#1970-1-1.

4.1. 31 SecToTod

This instruction converts the number of seconds from 00:00:00 to time of day.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
SecToTod
—1EN EMNO|l— SecToTod(
In:i=,
SecToTod Convert seconds to EC —In — n
time of day Out — Out=>
)
B Variables
Input variables
R Name Data Type Value Range [ Description
Variable yp & Value P
Number of seconds from
In Second LINT 0 00:00:00 on January 1,
0t0 4294967295
1970
Output variables
Output Initial .
Variable Name Data Type Value Range Value Description
Out Conversion result TOD Depends on data - Tod
types
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4.1.32

. . Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
) — wn
w = C C C _ —
S |2|/53|35|3/2g|s|g\c|g|z|2|5&|8|2 8 |3|g|z=
o |F|2(8/18|2|3|2|2|3|5|5|3|&|2 |5 |28 |7 %
— O o (@) — — — — = =
n |- -] ] e N
out |- - - - N

B Function

This instruction converts the number of seconds from 00:00:00 in In to a TOD. When the value of In is
greater than 24 hours, divide the value of In by 24 hours and then convert the remainder into a TOD.

B Program example

Item LD ST
VAR
IN VAR: LINT:
Defined OUT_VaR: '[‘II'IE!_CI]:"_Illﬁu.'i.r :
variable RETUEN VAR: BOOL:
END VAR
SecToTod EETURN VAR:=SecToTod(
————EN END Tn:= TH_VR&E,
Program IN_VAR — In — RETURN_VAR out=> OUT_ V&R
Out — QUT_VAR ¥ s
@ IN_VAR LINT 666666656
Running # OUT VAR TIME_OF_DAY TOD#1:11:6
result @ RETURN_VAR BOOL

B Precautions

To convert a TOD to the number of seconds from 00:00:00, use the TodToSec instruction.

If the value of In exceeds the valid range, the return value changes to FALSE and the value of Out changes

to TOD#0:0:0.

TimeToNanoSec

This instruction converts time to the number of nanoseconds.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
TimeToMNanoSec TimeToNanoSec(
i - In:=,
TimeToNanoSec Convert time to nano FC — EN ENO —
seconds —lin - Out=>
Qut — .
)’
B Variables
Input variables
i[04 Name Data Type Value Range el Description
Variable yp & Value P
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In Time TIME Depends on data TH#0s Time
types
Output variables
Output Initial ——
Variable Name Data Type Value Range Value Description
Out Conversion result LINT Eyi)l:;inds on data - Number of nanoseconds
it Stri Real Time, Duration,
Boolean Bit String Integer A
Number Date, and Text String
w) — (%2}
o9) = c | C —
g |2|5|8|5/2|5/2|5|¢|z|2|5|8|8|2 88|z
= mig|&2I8| 5| 2|15 4 S |9 = 2| m m © Z
otl- |- |- - - 1T W~ 1- T 11 1-F
B Function
This instruction converts time In to the number of nanoseconds.
B Program example
Item LD ST
VAR
IN VAR: TIME:
Defined OUT_VRR: LINT:
variable RETURN_VER: BOOL;:
END VAR
TimeToNanoSec RETURN VAR:=TimeTolano3ec |
5 EN ENOF———— In:= IN VAR,
rogram IN_VAR — In — RETURN_VAR Out=> OUT VAR
Out — OUT VAR ) : -
) @ IN_VAR TIME T£1m4ls
Running
 OUT_VAR  LINT 100000000000
result
# RETURN_VAR EOOL

B Precautions

To convert the number of nanoseconds to a time, use the NanoSecToTime instruction.

4.1.33 TimeToSec

This instruction converts a time to the number of seconds.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
TimeToSec S TimeToSec(
; _ — EM ENO | — Ini=,

TimeToSec Convert time to sec FC

onds —In — Out=>

Out — );

B Variables
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Input variables

4.1.34

Input Initial —
Variable Name Data Type Value Range Value Description
In Time TIME E/%F;i”ds on data T#0s Time
Output variables
Output Initial ——
Variable Name Data Type Value Range Value Description
Out Conversion result LINT Ey?;inds on data - Number of seconds
. . Real Time, Duration,
Boolean Bit String Integer i
Number Date, and Text String
o — wn
@ w | 2| =|=|S | c|S|CSlu|l=|go|lc|=m | S| 2| 9|4 =
Q S|gld| 2| = 8|Sz |=z|=|=z|T| @ = > o ol =
o |A|8|8|8|/2|5|2/2|3|5|5|53|F|2 |5 |R|5|7|¢%
n |- R B R R R 5 e P P I R :
out |- T T e P B e S Y P R O P :
B Function

This instruction converts time In to the number of seconds. The value below 1 second is truncated.

B Program example

Item LD ST
VAR
. IN_VER: TIME:
Defmed QUT_VZR: LINT:
variable RETURN_VER: BOOL;
END VAR
TimeToSec RETURN VAR :=TimeToSec |
EN ENO In:= IN_ VAR,
Program IN_VAR —In — RETURN_VAR Cut=%> OUT WAR
Out — QUT_VAR ) :
@ IN_VAR TIME T#1m40s
Running @ OUT_VAR LINT 100
result % RETURN_VAR BOOL

B Precautions

To convert the number of seconds to a time, use the SecToTime instruction.

The unit of In is millisecond, and the unit of Out is second.

NanoSecToTime

This instruction converts the number of nanoseconds to a time.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression

NanoSecToTime(

MNanoSecToTime |
—EN ENO | — n=
NanoSecToTime Cor?"ert nanoseconds FC —In — Out=>
to time
Out |- );
B Variables
Input variables
LifoIE Name Data Type Value Range Initial Description
Variable yp & Value P
In Number of seconds LINT 0to 0 Number of seconds
4294967295000000
Output variables
Output Initial ——
Variable Name Data Type Value Range Value Description
Out Conversion result TIME Depends on data - Time
types
. . Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
) — (9]
W m | 2| =|l=s|S | c|S Clv|l=lg|lclmx3 | S| 3|94 =
= S| g2z |8|E|z|Z2Z|2|z|0|@d|=|% |0 |9 =
< 3 5|2 | 8|35 = Z|Z|=|= = =T - - = e - =
out - |- |- |- - 1-1-1-1F 11 11~ - - |-
B Function
This instruction converts the number of nanoseconds In to a time.
B Program example
Item LD ST
VRR
Defined IN _V&R: LINT:
variable COUI_WVAE: TIME:
RETUEN_VAER: BOOL:
END VAR
NanoSecTaTime RETUEN VAR:=NanoSecToTime (
—— EN ENOf—"— In:= IN VAR,
Program IN_VAR —{In — RETURN_VAR Out=> OUT_ VAR
Out — QUT_VAR )
& IN_VAR LINT 6666666666666
Running # OUT_VAR TIME T£1h51mes666ms
result # RETURN_VAR BOOL

B Precautions

To convert a time to the number of nanosecond, use the TimeToNanoSec instruction.
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4.1. 35 SecToTime

This instruction converts the number of seconds to a time.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
CecToTime SecToTime(
—EN EMO | — In:=,
SecToTime Cpnvert seconds to FC
time —11In — Out=>
COut — )’
Bl Variables
Input variables
MR Name Data Type Value Range [ Description
Variable yp g Value P
In Number of seconds LINT 0to 4294967 0 Number of seconds
Output variables
Output Initial ——
Variable Name Data Type Value Range Value Description
Out Conversion result TIME Depends on data - Time
types
. . Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
o — wn
8 w | 2 2(2|GS|c|S|S|le|=|g|c|B8|&|2|¢ — =
S |H3/2|8|8/2|2|2/3|5|3|5|2|E| 8| 5|3|8|%|2
= mio | Zlg|= | 5|3 = & o 5
ot - |- |- - 1- - F 111 TF 11 W 1- 1 17T
B Function
This instruction converts the number of seconds In to a time.
B Program example
Item LD ST
VAR
] IN WaE: LINT:
Def'mt?ld OUT_VER: TIME;
variable RETURN_VAR: BOOL:
END VAR
SecToTime EETURN VA&R:=SecToTime (
EN EMO In:= IN_VER,
Program IN_VAR —{In — RETURN_VAR Out=»> QUT_VER
Out — QUT_ VAR ) :
@ IN_VAR LINT 666
Running # OUT_VAR TIME T£11més
result & RETURN_VAR BOOL

-373-



-374-

Extended Instructions

B Precautions

To convert a time to the number of seconds, use the TimeToSec instruction.

The unit of In is second, and the unit of Out is millisecond.

When the value of In exceeds the valid range, the return value is FALSE and Out does not change.

4.1.36 DaysToMonth

This instruction calculates the month based on the number of days from January 1.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
DaysTeMenth DaysToMo\:\th(
ear:=
—— EN ENO (— ’
Convert days to
DaysToMonth month y FC — | vear L Days:=,
— Days Out — Out=>
);
B Variables
Input variables
Lafo11s Name Data Type Value Range gkl Description
Variable yp & Value P
Year Year UINT 1970 to 2106 1970 Year
1to 365 -
Days Days UINT 1 Number of days from Jan
1 to 366 for a leap year uaryl
Output variables
Output Initial .
Variable Name Data Type Value Range Value Description
Out Month USINT 1to12 - Month
Time, Duration,
Boolean Bit String Integer el .
Number Date, and Text String
@ w | = g SlclclCSlS|lwl_lolc|l=m| 5| o o = 4
O < | O iz |9 Cc|=z|Z|= || o] &8 = = o | o
o | O = m = o )
e |@|8|2|2|53|3|5|3|5|7 |3 |5 F|F|m|m|° ||z
Year | - - S I I NCl- - - - - - - - - - - |-
Days | - - S I I N - - - - - - - - - - - |-
out | - N -
B Function

This instruction calculates the month based on the number of days Days from January 1 in year Year.

B Program example
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Iltem LD ST
VAR
IN Year: UINT:
Defined EN_Z):ays: TINT:
variable OUT_VAR: USINT:
RETURN_VZR: BOOL;
END VAR
RETURN VAR :=DavsToMonth
DaysToMonth ‘fe;;-— INE:Ejar nthy
=N =N Daws : IN_Z)a F3 )
Program IN_ Year — Year | RETURN_VAR ¥ai= IH_Davs,
r - Cut=> OUT VAR
IN_Days — Days Out — QUT VAR ) : -
@ IN_Year UINT 1924
Running @ IN_Days UINT 350
result & QUT_VAR USINT 12
& RETURN_VAR BOOL

B Precautions

If the value of Year exceeds the valid range, no error occurs and the value of Out is an illegal value.

When the value of Days exceeds the valid range, the return value is FALSE and Out does not change.

4. 2 Text String Instructions

4.2.1 Instruction List

Instruction Name FB/FC Function
Category
AddDelimiter FC Put REAL to text strings with delimiters
AddDelimiter_LR FC Put LREAL to text strings with delimiters
SubDelimiter FC Get text strings to LREAL minus delimiters
SubDelimiter_LR FC Get text strings to LREAL minus delimiters
ToUCase FC Convert to uppercase
TolLCase FC Convert to lowercase
StringSum FC Checksum calculation
LEN FC Get characters count of string
LEFT FC Intercept string, start from left
Text string RIGHT FC Intercept string, start from right
instructions MID FC Intercept string, start from specification
CONCAT FC Contact two strings
INSERT FC Insert string
DELETE FC Delete chars form string
FIND FC Get index of string in searched string
REPLACE FC Replace some characters in a string
GetBytelLen FC Get byte length
ClearString FC Clear string
TrimL FC Trim string left
TrimR FC Trim string right
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4.2.2 AddDelimiter

This instruction converts an array element of the REAL type to a text string with a delimiter.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
I::IMDEhm;:rO AddDelimiter (In:=,
o PUtREAL totext — — | Delimiter-=,
AddDelimiter strings with delimit- |FC —IN = out):
ers —{ Delimiter ut:=);
— Out
B Variables
Input variables
li[oCs Name Description Value Range Unit Initial Value
Variable P &
Delimiter Delimiter Processing result 1,2,3,and 4 - 1
array
out Return value Tex.t string witha | Amaximum of 1985 ) )
delimiter characters
In-out variables
IO Name Description Value Range Unit Initial Value
Variable P g
In (array) Inbut arra Array to convert Depends on data ) )
y P y as a text string types
. . Real Time, Duration,
Boolean Bit String Integer i
Number |  Date, and Text String
o =2 5| c c|c _ = n
S |2|15(5|8|2|S|8|c|2/z/2|/E|8 &|=|8|8|g|=
° |F|8|&8|8|3|5|5|5|5|7 5|57 |F|F A 5|75
Inf] - S N I I - S S A - - N - - - - - -
Delimiter See "Function" for the enumerators for the enumerated type _eDELIMITER.
T B N 0 B B S 5 5 N B BN B N
B Function

This instruction converts the Size array elements starting from In[0] in the In input array to text strings in
sequence, which are separated by delimiters Delimiter and then concatenated. The concatenated text
string is output to return value Out. A NULL text string is placed at the end of Out.

The data type of Delimiter is enumerated type _Edelimiter. The meanings of the enumerators are as fol-

lows.

Enumerator Meaning
1 (_COMMA) Comma (,)
2(_TAB) ST (tab)
3 (_SEMICOLON) Semicolon (;)
4 (_SPACE) Blank character ()

The structure of the text string to which the value of the array element is converted is shown below.
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ign column

|-|i|.|ffffffe+nnn

‘ Fractional part Exponent

Decimal point
Integer part

Item

Description

Sign column

If the value of the array element is negative, a minus sign ( — )
is added.

If the value of the array element is positive, a plus sign (+) is not
added.

Integer part

The integer part is always one digit.

Decimal point

The decimal point is always given even if the value of the ele-
ment is not a decimal number.

Fractional part

The fractional part is six digits.

Exponent

The exponent is always given. e indicates the exponent.

nnis 3 digits.

The sign of nn is positive (+) if the absolute value of the array
element is 1.0 or higher and negative ( — ) if it is less than 1.0.
If the value of the array element is 0, the symbol is the plus sign

(+).

If the value of the array element is infinity or nonnumeric data, the text string is as shown below.

Value of Array Element String
+00 'inf'
- oo '—inf'
Nonnumeric data 'nan’

Examples are given below.

Value of Array Element

Text String After Conversion

REAL#3.14el

'3.140000e+001"

REAL#-123.4567

'-1.234567e+002"

REAL#0 '0.000000e+000'
B Program example
ltem LD ST
VAR
Defined IN VRR: ARFAY[1..3] OF REAL := [1202.10000011,1E-9,-1.1234567E+38];
variable fut_VRR: STRING[100]:
END VAR
Lozl AddDelimiter (In:= IN VAR[1],
EN ENC|— o ] -
Program IN_VAR[1] — In L Delimiter:= 1,
1 — Delimiter Cut:= Cut VAR) :
Out_vaR — Out
d IN_VAR ARRAY [1..3] OF REAL
§ IN_VAR[1] REAL 1202.1
Running 3
result d IN_VAR[Z] REAL 1E-09
d IM_VAR[3] REAL -1.12345666E+34
# Out_WAR STRIMG{100) '1.202100e+003,1.000000e-009,-1.123457e+0348"
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Item LD ST
IN_Var[1] 1202. 10000011 Converted to
Work prin- a character string
ciple P IN_Var[2] 1E-9 ——————————» [Out]=Out_var
IN_Var[3] | -1.12345666E+38 '1.202100e+003, 1. 000000e- 009, - 1. 123457e+038 "

B Precautions

When the length (in byte) required to convert the input In is greater than the length (in byte) defined for
the output Out, the length of the actual output text string is shorter than the defined length (maximum
number of bytes that can be output).

When the length (in byte) required to convert the input In is greater than the maximum length (1985
bytes) defined for the output Out, the length of the actual output text string is within 1985 bytes (maximum
number of bytes that can be output).

The number of bytes for the output Out cannot be less than 14. Otherwise, the return value is FALSE and
the value of Out does not change.

4.2.3 AddDelimiter_LR

This instruction converts an array element of the LREAL type to a text string with a delimiter.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
AddDelimiter_ LR
— EN ENO AddDelimiter_LR (In:=,
AddDelimiter_LR PULLREALtotext ~ fpc —{N | |Delimiter:,
strings with delimiters L
— Delimiter out:=);
—— Dut
B Variables
Input variables
Input Name Description Value Range Unit Initial Value
Variable
Delimiter Delimiter Processing result 1,2,3,and 4 - 1
array
out Return value Tex_t string witha | Amaximum of 198 ) )
delimiter characters
In-out variables
In-Out Name Description Value Range Unit Initial Value
Variable P &
In (array) Inbut arra Array to convert Depends on data ) )
y P Y as a text string types
X . Real Time, Duration,
Boolean Bit String Integer .
Number | Date, and Text String
Wwiggccccm_on—mr—loq 2
o < | O Sle|l=z=g8|lcizs|z|=|s|o @ =|=|0c|9|=
S |R|8|8|3|5|3|3|5|5|7|5|5|F | 2|~ |m|o| 7|2
In(] - S I e e e e I v - - - - -
Delimiter | See "Function" for the enumerators for the enumerated type _eDELIMITER.
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i . Real Time, Duration,
Boolean Bit String Integer .
Number | Date, and Text String
v — (%]
= 2|52 2|G|cs|S|Elg|lz|2c|lB&|m|2|88 2o
S |F|1=2|2/8/z/3/z|2|2/353/2/ 3| 2|22 2|8 |7|¢<
= mig| 38 g815|7|5|5| S || = | &2 | m | m g
out : e T TSy
B Function

This instruction converts the Size array elements starting from In[0] in the In input array to text strings in

sequence, which are separated by delimiters Delimiter and then concatenated. The concatenated text

string is output to return value Out. A NULL text string is placed at the end of Out.

The data type of Delimiter is enumerated type _Edelimiter. The meanings of the enumerators are as fol-

lows.
Enumerator Meaning
1 (_COMMA) Comma (,)
2(_TAB) ST (tab)
3 (_SEMICOLON) Semicolon (;)
4 (_SPACE) Blank character ()

The structure of the text string to which the value of the array element is converted is shown below.

ffffffffffffff

e +t nnn

Sign column

‘ Fractional part

Exponent
Decimal point

Integer part

Item

Description

Sign column

If the value of the array element is negative, a minus sign ( — ) is
added.

If the value of the array element is positive, a plus sign (+) is not add-
ed.

Integer part

The integer part is always one digit.

Decimal point

The decimal point is always given even if the value of the element is
not a decimal number.

Fractional
part

The fractional part is 14 digits.

Exponent

The exponent is always given. e indicates the exponent.

nn is 3 digits.
The sign of nn is positive (+) if the absolute value of the array ele-
ment is 1.0 or higher and negative ( — ) if it is less than 1.0. If the

value of the array element is 0, the symbol is the plus sign (+).

If the value of the array element is infinity or nonnumeric data, the text string is as shown below.

Value of Array Element String
+00 "inf’
-0 "~inf'
Nonnumeric data 'nan’

Examples are given below.

Value of Array Element

Text String After Conversion

LREAL#3.14el

'3.14000000000000e+001"
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LREAL#-

123.4567

-1.23456700000000e+002

LREAL#0

'0.00000000000000e+000"

B Program example

Iltem LD ST

WAER
Defined IN_VAR: ARRA¥[1..3] OF LREAL := [1202.10000011,1E-17,-1.12345671234567E+308];
variable Cut_WVAR: STRING[100];

END VAR

AddDelimiter LR
EMN ENO |—— AddDelimiter LR (In:= IN VAR[I],
Program IN VAR[1]] —{In — Delimiter:= 1,
1 — Delimiter Out:= Out VAR);
Out_VAR — Out
@ IN_VAR ARRAY [1..3] OF LR...
@ IN_VAR[1] LREAL 1202.10000011
Running @ IN_VAR[Z] LREAL 1E-17
result
@ IN_VAR[3] LREAL -1,123456 7123456 7E+308

4 Out_VAR STRING{100) '1.202100000110002+003,1.00000000000000&-017,-1.12345671234567e+3 08"

IN_Var [1] 1202 . 10000011
Work prin— Chonvetrtedttg a
ciple IN _Var [2] 1E-17 Character string [Out]= out_Var

IN_Var [3] | -1.12345671234567 E+308 '1.202100 e+003, 1. 000000 e- 017, - 1. 12345671234567 e+308"

B Precautions

When the length (in byte) required to convert the input In is greater than the maximum length (1985
bytes) defined for the output Out, the length of the actual output text string is within 1985 bytes (maximum
number of bytes that can be output).

The number of bytes for the output Out cannot be less than 22. Otherwise, the return value is FALSE and
the value of Out does not change.

4.2. 4 SubDelimiter

This instruction reads delimited data from a text string and stores the results as a real number array.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
SubDelimiter SubDelimiter (In :=,
G i LRE — EN ENO Delimiter:=
SubDelimiter et text strings to LRE-| - —11In o
AL minus delimiters .. Out :=,
— Delimiter .
— QOut )
B Variables

Input variables
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Input Initial —
Variable Name Data Type Value Range Value Description
In Input text string STRING Maximum 1985 bytes | - Eezlldmlted textstring to
Delimiter Delimiter _eDELIMITER Depends on data - Delimiter
types
In-out variables
In-Out Variable Name Data Type Value Initial Value Description
Range
Depends Real number array
Real number array .
Out(] . - on data - for storing data after
of storage position .
types conversion
. . Real Time, Duration,
Boolean Bit String Integer h
Number |  Date, and Text String
w) — (%2}
w w2 |=s|=s|S | c|S|Slul=|olcl=m | S|d|9|4 —
o o ol | = |g|lc|l=zZz|=|=| u Z | 2|0 |9 | =
° |A|8|8|8|5|2|2|5|3|3|5|5|F|E|5 | |87 ¢
Delimiter | See "Function" for the enumerators for the enumerated type _eDELIMITER.
SR S O O O S S o 0 N O E R B E B E BN
B Function

This instruction converts the text strings delimited by Delimiter in the input text string In to the real num-
ber array Out of the storage position, and saves them as values of array elements in sequence.

The data type of Delimiter is enumerated type _eDELIMITER. The meanings of the enumerators are as

follows.

Enumerator Meaning
_COMMA Comma (,)
_TAB ST (tab)
_SEMICOLON Semicolon (;)
_SPACE Blank character ()

When the number of text strings delimited in In is greater than the number of members in Out, the re-
maining data is ignored.

When the number of text strings delimited in In is less than the number of members in Out, values of re-

maining members do not change.

Data delimited in In is of the String type. The format of a real-number text string is given below.

ffffffff

e+t nn

Sign

Blank Blank

Integer part

Fractional part

Decimal point

Exponent

The plus sign (+) can be omitted.
Any consecutive blank characters after the sign are ignored.

Name Format
Any consecutive blank characters at the beginning of the text string are ignored. Any following
. single plus sign (+) or minus sign (-) is treated as the sign.
ign
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Name

Format

Integer part

The characters after the sign and up to the decimal point are taken as the integer part. Any
consecutive blank characters after the sign are not included in the integer part. The sign may
sometimes be omitted.

If the decimal point and fractional part are omitted, the characters up to the exponent are taken
as the integer part.

If the decimal point, fractional part, and exponent are omitted, the characters up to the end of
the text string are taken as the integer part.

The integer part consists of 0 to 9.

The integer part cannot be omitted.

The maximum number of digits in the integer part is the maximum text string length of 1985
minus the total number of bytes in the following: the sign, decimal point, fractional part, expo-
nent, and blank characters before and after the sign.

Decimal
point

Asingle period (.) following the integer part is taken as the decimal point.
Omit the decimal point if there is no fractional part.

Fractional
part

The characters after the decimal point and up to the exponent are taken as the fractional part.

If the exponent is omitted, the characters up to the end of the decimal point are taken as the
fractional part.

The fractional part consists of 0 to 9.

The fractional part can be omitted.

The fractional part can consist of a maximum of 15 digits.
If there is no decimal point, there is no fractional part.

Exponent

The exponent consists of a single e or E after the fractional part, a following single plus sign (+)
or minus sign (-), and the remaining characters to the end of the text string.

If there is no fractional part, the above text string after the decimal point is taken as the expo-
nent.

If there is no decimal point or fractional part, the above text string after the integer part is taken
as the exponent.

The numeric part of the exponent consists of 0 to 9.
The exponent can be omitted.
The numeric part of the exponent can consist of a maximum of three digits.

An example of conversion rules is as follows.

Format STRING REAL

With the sign, decimal point, and fractional part, 1123.4567" _123.4567
without an exponent ’ )

With the sign, decimal point, fractional part, and , ,
exponent +123.4567e+02 12345.67
Without a sign, with the decimal point, fractional 1123.45676-02' 1.234567
part, and exponent ’ ’
Without a sign, a decimal point, a fractional part, 0 1
or an exponent

Precautions for conversion:

1)  When the value of the input text string exceeds the valid range of REAL data, if the value is positive,
the conversion result is Infinity; if the value is negative, the conversion result is -Infinity.

2)  When the input text string does not specify a real number value, the conversion fails and the return
value is FALSE.

3) Iftheinput text string contains two or more consecutive underlines (_) between any characters, the
conversion is normal.

4)  When thereis an underline (_) between the negative sign (-) or positive sign (+) at the beginning of
the input text string and digits, the conversion is normal.

5)  When the input text string starts or ends with an underline (_), an error occurs.
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6) When the input text string contains a single underline (_), itis ignored.

7) When the content of the input text string exceeds the accuracy of the REAL data type, the content is

rounded off.

8) When the content of the input text string is closer to 0 than the REAL data type, the conversion result

is 0.

B Program example

ltem LD ST
VAR
Defined strln STRING := "-123.4567,-123.45%67e+050,123.4567Te-2,1";
variable arfut ARBAY [0..3] OF REAL:
XResult BOOL;
| SubDelimiter
EN ENO -
_ g | ¥Besult := SubDelimiter(In:= strin,
strin n o xResult
_eDELIMITER,_COMMA —{ Delimiter Delimiter:= eDELIMITER. COMMRE,
Program arOut[1] — Out - - . -
Jut:= arfuc[l]):
4 strn STRING -123.4567,-123,4567e+050,123.4567e-2,1'
= @ arOut ARRAY [0..5] OF REAL
@ arOut[0] REAL 0
@ arout[1] REAL -123.4567
. @ arOut[2] REAL -Infinity
Running
result @ arOut[3] REAL 1.234567
@ arOut[4] REAL 1
@ arOut[5] REAL 0
& xResult BOCL

B Precautions

When In contains a delimiter between characters, no delimited data exists. If no data exists, the value of
the corresponding member in Out[] is REAL#0.

When the text string of In contains non-REAL type data, such data and data following is not converted, the
return value is FALSE, and the converted values remain unchanged.

Delimiters can be used only for delimitation in In. If a delimiter is used for other purposes, it is identified
only as a delimiter for this instruction.

When the conversion result exceeds the Out[] array, the return value is FALSE and the data within the

Out([] array is saved.

4.2.5 SubDelimiter_LR

This instruction reads delimited data from a text string and stores the results as a long real number array.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
SubDelimiter LR
_len ENO L ;UFD?tlimiter_LR(ln =,
i - elimiter:=,
SubDelimiter_LR Get text strings to LRE- - —{In -
AL minus delimiters . Out:=
— Delimiter ’
— Out )
B Variables
Input variables
1[0t Name Description Value Range Unit Initial Value
Variable P g
In Input text string STRING Maximum 1985 bytes | - E)eeal:jmlted textstring to
Delimiter Delimiter _eDELIMITER Depends on data - Delimiter
types
In-out variables
In-Out Name Data Type Value Range Initial Description
Variable Value
Long real number Long real number
Out(] array of storage posi- | - - - array for storing data
tion after conversion
. X Real Time, Duration,
Boolean Bit String Integer .
Number | Date, and Text String
® g |2|2|5|S|c|lS|S|le|l=|o|lc|xma|%| 29| 4
o < | O ol =8|\ =|=z|=|=|m By = = olol|l =
2 |F|B|8|83|5|5(5|3|53|7 5|57 B |5 A5 |5
Delimiter | See "Function" for the enumerators for the enumerated type _eDELIMITER.
S S N O O O O O R O O O

B Function

This instruction converts the text strings delimited by Delimiter in the input text string In to the long real
number array Out of the storage position, and saves them as values of array elements in sequence.

The data type of Delimiter is enumerated type _eDELIMITER. The meanings of the enumerators are as

follows.

Enumerator Meaning
_COMMA Comma (,)
_TAB $T (tab)
_SEMICOLON Semicolon (;)
_SPACE Blank character ()

When the number of text strings delimited in In is greater than the number of members in Out, the re-
maining data is ignored.

When the number of text strings delimited in In is less than the number of members in Out, values of re-
maining members do not change.

Data delimited in In is of the String type. The conversion rules for text string data are as follows.

The format of a long real-number text string is given below.
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-l i i iil.|ffffffffle+nn
Sign Integer part Fractional part Exponent
Blank Blank Decimal point
Name Format
Any consecutive blank characters at the beginning of the text string are ignored. Any following
S single plus sign (+) or minus sign (-) is treated as the sign.
ign

The plus sign (+) can be omitted.
Any consecutive blank characters after the sign are ignored.

Integer part

The characters after the sign and up to the decimal point are taken as the integer part. Any
consecutive blank characters after the sign are not included in the integer part. The sign may
sometimes be omitted.

If the decimal point and fractional part are omitted, the characters up to the exponent are taken
as the integer part.

If the decimal point, fractional part, and exponent are omitted, the characters up to the end of
the text string are taken as the integer part.

The integer part consists of 0 to 9.
The integer part cannot be omitted.

The maximum number of digits in the integer part is the maximum text string length of 1985
minus the total number of bytes in the following: the sign, decimal point, fractional part, expo-
nent, and blank characters before and after the sign.

Decimal Asingle period (.) following the integer part is taken as the decimal point.

point Omit the decimal point if there is no fractional part.
The characters after the decimal point and up to the exponent are taken as the fractional part.
If the exponent is omitted, the characters up to the end of the decimal point are taken as the
fractional part.

Fractional The fractional part consists of 0 to 9.

part The fractional part can be omitted.
The fractional part can consist of a maximum of 15 digits.
If there is no decimal point, there is no fractional part.
The exponent consists of a single e or E after the fractional part, a following single plus sign (+)
or minus sign (-), and the remaining characters to the end of the text string.
If there is no fractional part, the above text string after the decimal point is taken as the expo-
nent.

Exponent If there is no decimal point or fractional part, the above text string after the integer part is taken

as the exponent.

The numeric part of the exponent consists of 0 to 9.

The exponent can be omitted.

The numeric part of the exponent can consist of a maximum of three digits.

An example of conversion rules is as follows.

Format STRING LREAL
W.Ith the sign, decimal point, and fractional part, 11234567 _123.45670318603516
without an exponent
With the sign, decimal point, fractional part, and 1+123.45676+02" 12345.669921875
exponent
Without a sign, with the decimal point, fractional 1123.45676-02' 1.2345670461654663
part, and exponent
Without a sign, a decimal point, a fractional part, Y 1
or an exponent

Precautions for conversion:

1)

When the value of the input text string exceeds the valid range of LREAL data, if the value is positive,

the conversion result is Infinity; if the value is negative, the conversion result is -Infinity.
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2) When theinput text string does not specify a long real number value, the conversion result is 0 and
the return value is FALSE.

3) Iftheinput text string contains two or more consecutive underlines (_) between any characters, the
conversion is normal.

4)  When there is an underline (_) between the negative sign (-) or positive sign (+) at the beginning of
the input text string and digits, the conversion is normal.

5)  When the input text string starts or ends with an underline (_), an error occurs.
6) When the input text string contains a single underline (_), it is ignored.

7) When the content of the input text string exceeds the accuracy of the LREAL data type, the content is
rounded off.

8) When the content of the input text string is closer to 0 than the LREAL data type, the conversion result
is 0.

B Program example

Iltem LD ST
VAR
Defined strln STRING := "-123.4567,-123.4567e+050,123.4567e-2,1";
variable arfut @ ARBAY [0..5] OF LREAL:
¥Besult : BOOL:
SubDelimiter LR o
EN ENO xResult := SubDelimiter LR (In:= strlnm,
1 Delimiter:= eDELIMITER. COMMA,
Program strin — 0 — xResult T -
_eDELIMITER,_COMMA —| Delimiter Out:= arfut[il):
arOut[1] — Qut
@ strn STRING "123.4567,-123,4567e+050,123.4567e-2,1'
= @ arOut ARRAY [0..5] OF LREAL
@ arOut[0] LREAL 0
@ arOut[1] LREAL -123.4567
Running @ arOut[2] LREAL -1.234567E+52
result @ arOut[z] LREAL 1.234567
g arOut[4] LREAL 1
@ arOut[s] LREAL 0
@ xResult BOOL

B Precautions

When In contains a delimiter between characters, no delimited data exists. If no data exists, the value of

the corresponding member in Out([] is LREAL#O0.

When the text string of In contains non-REAL type data, such data and data following is not converted, the
return value is FALSE, and the converted values remain unchanged.

Delimiters can be used only for delimitation in In. If a delimiter is used for other purposes, it is identified
only as a delimiter for this instruction.

When the conversion result exceeds the Out[] array, the return value is FALSE and the data within the
Out[] array is saved.

4.2.6 ToUCase and ToLCase

ToUCase: Converts all single-byte letters in a text string to uppercase letters.

ToLCase: Converts all single-byte letters in a text string to lowercase letters.
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B Instruction format

Instruction Name FB/FC LD Expression ST Expression
TolUCase
String — EN ENO —
ToUCase FC ToUCase (In :=,0ut =>);
Convert to uppercase — In —
Out —
TolLCase
String — EMN ENO |-
ToLCase FC ToLCase (In :=,0ut =>);
Convert to lowercase —In —
Out —
B Variables
Input variables
Input Name Description Value Range Unit Initial Value
Variable
In Data to convert STRING tD;)p;nds on data 0 Text string to convert
Output variables
Output Initial "
Variable Name Data Type Value Range Value Description
out Conversion result | STRING Depends on data ) TextAStrlngAfterCon—
types version
. . Real Time, Duration,
Boolean Bit String Integer i
Number Date, and Text String
@ m | = g Sl S|lc|S|CSlo|l=|olc|lx| %5 |29 4
S |3|12|3|8|2|2Z|2|5/z|2|z|z|8 | 8| =|3|28|%8|2
= mio|Z|&|5 | 2|55 S| =& | ™| z
out |- ol e e Y
Out Real number array ARRAR [ * ] OF LREAL
B Function
ToUCase

This instruction converts all single-byte letters in the text string to convert In to uppercase letters.

ToLCase

This instruction converts all single-byte letters in the text string to convert In to lowercase letters.

Both instructions output a NULL text string at the end of the text string. Only single-byte characters are

changed.

B Program example

The following example for the ToUCase instruction is for when In is xyz. The output value is XYZ.
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Item LD ST

VAR
Defined atrIn : STRING := 'uyz';
variable strlut : STRING;

END VAR

ToUCase
Program EN ENO | — TollCaze(In := atrIn, Cut => strlut);
strin— In —
Out — strOut

Running @ strin STRING wyz
result @ strout STRING XYz
Work Converted to uppercase
principle [In] 'XYZ' » [Out] 'XYZ'

B Precautions

- Two-byte letters are not converted.

- When In results in a character code error, an error may occur and the value of Out is incorrect.
- When In does not end with NULL, the conversion may fail.

- When the conversion result exceeds the value of Out, the conversion value only of the Out length is
displayed.

4.2.7 StringSum

This instruction calculates the checksum for a text string.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
StringSum StringSum(
. ) — EN EMO |— In:=,
StringSum Checksum calculation |FC .
—In — Size :=,
—| Size Out out:=);
B Variables

Input variables

Input — . .
Variable Name Description Value Range Unit Initial Value
In Textstring to STRING Depends on data - Text string to convert
convert types
Size Byte size USINT lor2 1 Byte size of checksum

Output variables

Output Initial .
Variable Name Data Type Value Range Value Description
out Checksum STRING Numberpf bytes speci- | Text.Strlng After Con-
fied by Size version
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. . Real Time, Duration,
Boolean Bit String Integer A
Number |  Date, and Text String
) — (%]
w w | 2| 2| =S c|S|Clv|l=|g|lc|lxm| T |2|9]|o =
S 312|822 |2|2|5/z|3|2|2|%| @2 |=|5|2|9|2
= m | g g g 3 4|15 3|4 = | | = = m m 5
Size |- R A S N I - - - - - - - -
Out J
B Function

This instruction calculates the checksum of the text string to process In. The checksum Out is the number

of bytes specified with the byte size Size.

Out is given as a hexadecimal text string with a NULL text string stored at the end.

B Program example

The following example is for when In is '1234" and Size is USINT#2.

Item LD ST
VAR
] atrin : STRING := "1234";
Def'”sld usiSize : USINT 2
variable strOut : STRING:
END VAR
" StringSum
StringSum ringSum(
In := strin,
EN ENO|—— o iail
Program —lin | Size := usilize,
IstlrIn ) gut =» striut
usiSize — Size Out — 0t ¥
@ strln STRING 1234
Running -
result @ usiSize USINT 2
@ strout STRIMG 'ca'
"In" '1234'
in- Byte size Size = USINT#2
\c/\i/;)lrek prin Character code y
Sum calculated
[31][32] [33][3%] ——— "out"=strout

B Precautions
- When the sum of the character codes in In exceeds the number of digits of Size, the upper digits are
discarded and the return value is FALSE.

- When the value of Size exceeds the valid range, an error occurs and the return value is FALSE.

- When the number of bytes in Inis 0 (NULL), an error occurs and the return value is FALSE.

When In does not end with NULL, an error may occur.

4.2.8 LEN
This instruction gets the number of characters in a target text string.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
LEN
LEN Sfe;tcrihnagracters count | dEN ENO = LEN(STR :=)
— 5TR —
B Variables
Input variables
Input - . i
; Name Description Value Range Unit Initial Value
Variable
STR Source data STRING - B
Output variables
Output Initial ——
Variable Name Data Type Value Range Value Description
LEN Return value INT 0to 255 0 Number of target text
strings
. . Real Time, Duration,
Boolean Bit String Integer h
Number | Date, and Text String
w m | = g Slclc|l€lCSlul-|lolc|lx| 5| 2|o]|4 4
= = |2 2|&2|5|3|3|3|5|7|53|3|F |7 |m Aoz
STR | - S e e I I e e e e O S i R N I
LEN | - S R R v - S N N N R R

B Program example

ST
PLC_PRG X
Device Application.PLC_PRG
E : T Prepared
Hpression Ype Value Value
@ strl STRING ‘abcdef'
@ i_Len INT f
1 i_Len[ & |:=LEN(STR:=strl[ _ ‘sbedsf | ) :[EETUEHN]|
LD
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W] POU x
Device Application.POU
: Prepared
E T
HPression ype Value Value
@ strl STRING ‘abedef’
@ i_Len INT 6
1 Met comment
LEM
strl | ‘abcdef STR ilen[ 6 |

B Precautions

- If the text string size is not defined, the maximum text string length is 80.

- Ablank character in a text string also occupies a character.

4.2.9 LEFT

This instruction extracts and returns characters of a specified length from the left (beginning) of the text

string.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
LEFT LEFT (STR:= ,
Intercept string, start — EN  EMNO |— 5IZE:= j
LEFT from left e {smr _
— SIZE
B Variables
Input variables
LT Name Description Value Range Unit Initial Value
Variable
STR Source data STRING - B
Size Data length INT 0to 255 0 Data length
Output variables
Output Initial o
Variable Name Data Type Value Range Value Description
ouT Return value STRING " Target text string
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. X Real Time, Duration,
Boolean Bit String Integer Number Bitie, il T St
o | = wn
@ w | 2| =|=|S|c|S|Slv|l=lg|lc|m| T |29 =
S |[3/8/g|8/2|z|2|E/2z|3|2|z|E|&|=|53|8|9)|2
— m |9 8 g S| 5|5 = | 3| = = m m s
STR | - S I I I - S I R - - - - - - - - W
Size | - S I I A - R E A ST e - - - - - |-
OouT | - - - - - - - - - - - - - - - - - - - N

B Program example

This instruction extracts and returns SIZE characters from the left of STR.

ST

PLC_PRG X

Device Application.PLC_PRG

LD

B Precautions

. Prepared
Expression Type Value Value Address Comment
@ strl STRIMNG ‘abedefa’
@ str2 STRING ‘abc’
@ i_Size INT 3
Fo—
1 str2[  sbe  |:=LEFT(STR:=strl[ ‘sbeosig |, SIZE:=i_Size[ 2 | );RETURM|
Device.Application.POU
‘ Prepared
E T
xpression ype Value Value Address
i strl STRING abrdefyg’
i str2 STRIMG ‘abc’
@ i_Size INT 3
Net comment
LEFT
str1 [ abedefg’ STR str2
i Size 3 SIZE

- If the value of SIZE is 0, the output text string is null.

- If the value of SIZE is greater than the length of the input text string, the output text string is the original

input text string.

4.2.10 RIGHT

This instruction extracts and returns characters of a specified length from the right (end) of the text string.
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Instruction Name FB/FC LD Expression ST Expression
RIGHT RIGHT (STR:= |,
RIGHT Intercept string, start FC —EN  ENO - SIZE:= i
fromright — 5TR —
— SIZE
B Variables
Input variables
Input Name Description Value Range Unit Initial Value
Variable
STR Source data STRING - B
Size Data length INT 0to 255 0 Data length
Output variables
Output Initial ——
Variable Name Data Type Value Range Value Description
ouT Return value STRING - " Target text string
) 5 Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
o | = wn
w C = [ _ —
8 |2|18|3|8|2|5|8|5|2(z|2|5/8|8|2|8|8|9|2
< m |3 2|8 = = T B e T e = B = =} z
STR |- e e e Y
Size | - T EEETE
ouT |- e T e e e I e I e e S N e

B Program example

This instruction extracts and returns SIZE characters from the right of STR.

ST
PLC_PRG X
Device Application.PLC_PRG
: Prepared

Expression Type Value Value Address Comment
@ strl STRING abcdefg’
@ str2 STRING 'efg’
@ i_Size INT 3

-
L@ str2[[ “efy  |:=RIGHT(STR:= strl[ ‘sbedefg |, SIZE:= i_Size[ 3 |);RETURN]

LD
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] POU X
Device Application.POU
. Prepared
E T
xpression ype Value Value Address
@ strl STRING 'abedefg’
§ str2 STRIMNG ‘efg’

@ i_Size INT 3

Met comment
RIGHT

strl 'abcdefg’ STR strd
i Size 3 SIZE

B Precautions
- If the value of SIZE is 0, the output text string is null.

- If the value of SIZE is greater than the length of the input text string, the output text string is the original
input text string.

4.2.11 MID

This instruction extracts and returns characters of a specified length from the specified position of the
text string.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
MID MID({STR:= |,
— EN ENO |— LEN:= '
et o R - s
P | LEN
—{ POS
B Variables
Input variables
oLt Name Description Value Range Unit Initial Value
Variable
STR Source data STRING - B
LEN Data length INT 0to 255 0 Data length
POS Target position INT 0to255 0 Position from which a
text string is extracted

Output variables
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Voal:it;gjlte Name Data Type Value Range I\?aihifel Description
ouT Return value STRING - " Target text string
Boolean Bit String Integer Rezl Time, Durationi
Number |  Date, and Text String
@ w|E|2|5|S|clS|S|w]|= = = ) 4
s |31§352/5/2/5/252/5 8 238 87:
STR |- S T I I e I I I I A I IS [ I I I S N
LEN |- S N N I N e
POS | - I e I e I e e N e R e O T T I I
ouT |- S I e e e I S R I A S I T I I \

B Program example

This instruction extracts a text string of set length LEN from the set position POS in the input text string
STR as the output text string.

ST
PLC_PRG X
Device.Application.PLC_PRG
Expression Type Value SL?E:rEd Address Comment
@ strl STRING ‘abcdefg’
@ str2 STRING ‘cd'
@ i_Size INT 2
T E—
10 str2[ ed  |:=MID(STR:= strl[ ‘sbcdelg |, LEN:= i Size[ 2 |, P0S:= i _Pea[ 2 | ;FET0EN]
LD

W POU X
Device Application.POU

Prepared

Expression Type Value value Address
d strl STRING ‘abcdefg’
d str2 STRING 'cd’
@ i_Size INT 2
@ i_Pos INT 3
1 Met comment
MID
str1 [_abedetg’ STR str2
i_Size 2 LEN
i Pos 3 POS

B Precautions
- If the set position POS exceeds the length of the text string, no output is provided.

- If the text string of set length LEN extracted from the set position POS exceeds the remaining length of
the input text string, the function effect equals RIGHT.
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4.2.12 CONCAT

This instruction joins two input text strings and provides the output on the right side.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
CONCAT CONCAT (STR1:= ,
- EN ENO |- STR2:= )
CONCAT Contact two strings 1 sTR1 |
- STR2
B Variables
Input variables
Input Name Description Value Range Unit Initial Value
Variable
STR1 Source data 1 STRING - B
STR2 Source data 2 STRING - B
Output variables
Output Initial —
Variable Name Data Type Value Range Value Description
ouT Return value STRING - " Text string resulted
from joining
. . Real Time, Duration,
Boolean Bit String Integer .
Number Date, and Text String
@ w | = g Sl c|lc|S|S|lw|l=lg|lc|m| 52|94 4
8 Jlg|d|s|2|z/2\SE|z|2|z|z|0| @ |=|35|c|9|=2
° |7 |3|8|8|3|3|3|3|5|7|3|5|&2|F |~ |A|S|7 |2
STR1 - e e e L T HEE R S P A EE N I B N
STR2 - - -] - e e - - N
ouT - B e e e e I - - N

| Program example

This instruction joins the input text strings STR1 and STR2 and provides the result.

ST
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E] PLC_PRG X
Device Application.PLC_PRG

Expression Type Value
% strl STRING abc’
@ str2 STRING "cef’
@ str3 STRING

‘abceef’

Preparad
Value Address Comment

‘Connect character string 1
"Connect character string 2

Result character string

o

1 3tr3[___ sbecer  |:=CONCAT (STRl:=atrl[ __ =be |, STR2:=3trZ “cel

| 1 :EETUREN]

LD
POU »
e
Expression Type Value 5;?3: red pddress Comment

@ strl STRIMG ‘abc’ Connect character string 1

d str2 STRING 'cef’ Connect character string 2

@ str3 STRIMG ‘abccef’ Result character string

..................... i !
# Met comment

stri ‘abc' <L) str3
str2 ‘cef! STR2

B Precautions

- If the length of the joined text string exceeds 255, no output is provided.

4.2.13 INSERT

This instruction inserts a text string within the input source text string on the left, and outputs the result-

ed text string.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
INSERT
—{ EN END — INSERT {STRl:= ,
INSERT Insert string FC — 5TR1 — 5TR2:=
— 5TR2 PO5:= i
—{ POS
B Variables

Input variables
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Input Name Description Value Range Unit Initial Value
Variable
STR1 Source data STRING - B -
STR2 Source data STRING - B -
POS Data insertion INT 0to255 0 -
start position
Output variables
Output Initial —
Variable Name Data Type Value Range Value Description
ouT Return value STRING 1 " Text string after inser-
tion
§ . Real Time, Duration,
Boolean Bit String Integer A
Number Date, and Text String
o w | = g Sl clc|lS|S|lu|l=lolc|m| 5|29 a 4
o < | O il =9I C|Z|Z ==z m e = | > o | =
= o |9 = = zZ | Zz| > i =39 |3 2
e |A|&|8|8|5|3|2|2|3|7|3|3|F|F|R|m|o|7 |2
STR1 - S T I I S R R R T IR - - - - - -
STR2 - S T R I - S N I - - - - R
POS - -l - -] -] - e - - - - - -
ouT - S T R I e e e O e - - - - -

B Program example

This instruction inserts STR2 next to the POS bit in the input text string STR1 to make a new text string as

the STR3 output.
ST
PLC_PRG X
Device Application.PLC_PRG
Expression Type Value Séff:re‘j Address Comment
@ stri STRING 'aaa’
@ str3 STRING 'aabbba’
@ i_Pos INT 2
=
1 str3[ ssbbbe’  [:=INSERT(STRl:=strl[ === |, STRZ:=str2[ b |, POS:=i _Pos[ 2 ] );F=iEml
LD
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W POU X
Expression Type Value E;?up:red Address
@ strl STRING 'aaa’
@ str2 STRING bbb’
i str3 STRIMG 'aabbba’
@ i_Pos IMNT 2
1 Net comment
INSERT
stri 'aa3' STR1 str3
str2 ‘bbb’ STR2
iPos| 2 PO5

B Precautions
- If POSis 0, STR1 is inserted at the end of STR2.

- If the value of POS is not less than the text string length, the output is the data of STR1.

4.2.14 DELETE

This instruction deletes a specified-length text string at a specified position from the input text string, out-
putting the processed text string.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
DELETE
4 EN EMNO - CELETE {STR:= ,
DELETE SDt?ilﬁte chars form FC letR | LEN:= ,
& JLEN POS:= )
- POS
B Variables

Input variables

Input Name Description Value Range Unit Initial Value
Variable
STR Source data STRING - B
LEN Data length INT 0to 255 0 Data length
POS Data position INT 0to255 0 Data position
Output variables
Output Initial o
Variable Name Data Type Value Range Value Description
ouT Return value STRING 1 " Target text string
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X . Real Time, Duration,

Boolean Bit String Integer .
Number |  Date, and Text String
w m | = g Sl clic|l€|CS|lul_lo|lclm |5 oo 4 4

(@] w | =9 = = | = By} -

S |R|2|§8|8|z|5|2|2|5|5|3|3|F | B |8 |3|°|5|¢
— O o o — =] = — @
STR - S N B S N T T -] - - - - - - -
LEN - === - - e - - - - - - -
POS - S N I e - - - - - - -
ouT - S e N N R T N -] - - - - - - - N

B Program example

This instruction deletes a text string of LEN length next to the POS position from the input text string, ob-

taining a new text string as the return value.

ST

PLC_PRG X

Device.Application.PLC_PRG
Ex

Prepared

pression Type Value value Address Comment
@ stri STRING ‘abcdefg’
@ str2 STRING 'acdefg’
@ i_Pos INT 2
@ i_Len INT 1
-
ll str2 "acdely :=DELETE (STR:= strl[ sbesstg |, LEN:= i Len[ 1 |, POS:= i_Pos[ 2z | :[FErUem
LD
W POU X
Device Application.POL
E ceian Tvpe Prepared
Kpress Yp Value Value Address

@ strl STRIMG 'abcdefg’

@ str2 STRING ‘acdefg’

@ i_Pos INT b

@ i_Len INT 1

1 Net comment
DELETE
str1 [ ‘abcdefg’ STR str2
i Len 1 LEN
i Pos 2 POS

B Precautions

- If POSis 0, this instruction deletes a text string from the first character.

4.2.15 FIND

This instruction searches the input source text string for the position of a specified text string.

B Instruction format

-400-



Text String Instructions

Instruction Name FB/FC LD Expression ST Expression
FIND
FIND Get index of string in FC - EN  ENO - FIND(5TRl:= ,
searched string — 5TR1 — STR2:= )
—{ 5TR2
B Variables
Input variables
Input — . -
; Name Description Value Range Unit Initial Value
Variable
STR1 Source data 1 STRING - " Source data
STR2 Source data 2 STRING - B Data to search
Output variables
Output Initial —
Variable Name Data Type Value Range Value Description
Position of a speci-
ouT Return value INT 0to 255 0 fied text string in the
source data
Time, Duration,
Boolean Bit String Integer N REE) .
umber Date, and Text String
@ w | = % Slclc|lES|lSluwl_olol-|= = 4| o | 4 4
o < | O 1 =19 | CcC|z|=Z|=|=|m = = | = o | o
o | O = m = o 2
] 82| &|3 Z|Z2|Z3|5|2|5|3|B| & |m|m|o|™ z
STRI | - S e e T I I I I S I I R
STR2 | - T e e I e
OuT |- e e e e T

B Program example
This instruction searches the input text string STR1 for the position of the first character of text string
STR2.

PLC_PRG X
Device Application.PLC_PRG
Expression Type Value Prepared Address Comment

ST

Value
i strl STRING 'abcdef’
@ str2 STRIMNG b
@ i_Pos INT 2

o
1 i Pos[ 2 |:=FIND{5TRl:= atrl[ _ sbesef |, STR2:=str2[ b | }:

2 RETURM

LD
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] POU X%
Device Application.POU
Expression Type value §repared Address
g strl STRING 'abedef’
@ str2 STRING b
@ i_Pos INT 2
1 Met comment
FIND
strl ‘abcdef’ STR1 iPos [ 2 ]
str? 'be! STRZ

B Precautions

- If the text string to search for does not exist, the return value is 0.

4.2.16 REPLACE

This instruction replaces a part of the source text string with a specified text string, obtaining a new text
string as the return value.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
REPLACE
JEN ENO|— REFLACE (STRl:= ,
REPLACE Replace some char- | . - STR1 — SIR2:=
acters in a string — 5TRZ Li= ;
L E:= j
P
B Variables
Input variables
LT Name Description Value Range Unit Initial Value
Variable
STR1 Source data STRING - B -
STR2 Source data STRING - B -
L Data length INT 0to 255 0 Data length
P Data position INT 0to 255 0 Data position
Output variables
Output Initial .
Variable Name Data Type Value Range Value Description
ouT Return value STRING " Target text string
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Boolean Bit String Integer ezl Time, Durationi

Number Date, and Text String
W s 2| c c | c _ - | = %)

STR1 - R T T e e S S I I - S R B e
STR2 - e I I e e e - N
P - e e B VA I - e
ouT - e e T o ey - N

B Program example

This instruction replaces the text string of L length at P position in the STR1 text string with STR2, output-
ting a new text string.

ST
PLC_PRG X
Device.Application.PLC_PRG
Expression Type Value ngffred Address Comment
@ strl STRING ‘abc'
@ str2 STRING ‘def’
@ str3 STRING ‘defbc’
@ i_Pos INT 1
@ i_Len INT 1
1 3tr3) “defbc’ :=REPLACE {5TR1:= strl “abc’ ;, STR2:= str2‘ — “def , Li=i Len[ 1 , Pr=i Pos[ 1 i
LD
] POU X%
Device Application.POU
Expression Type Prepared
p yp Value Value Address
@ strl STRING ‘abc’
@ str2 STRIMG ‘def’
@ str3 STRING ‘defbc’
@ i_Pos INT 1
@ i_Len INT 1
1 Met comment
REPLACE
strl ‘abc’ str3
str2 'def' STR2
i Pos 1 L
i Len 1 P

4.2.17 GetBytelLen

This instruction counts the number of bytes in a text string.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
GetBytelen
— EN ENO |—
GetBytelen Get byte length FC _din | GetByteLen(In:=, Out=>);
Out [—
B Variables
Input variables
Input Name Description Value Range Unit Initial Value
Variable
In Count string STRING Depends on data i Text string to count
types number of bytes
Output variables
Output Initial .
Variable Name Data Type Value Range Value Description
Out Number of bytes | UINT 0to 1985 - Number of bytes
. . Real Time, Duration,
Boolean Bit String Integer A
Number | Date, and Text String
® e|2|2|5|g|c|S|S|luw|l=|lo|lc|la|%| 2|9 4
S |2|8/3|8|2|5(2|c|2|/z|8|5|/8|8|=|2|8|3|z=
S |H|3|8|8|2|/53|3|2|5|7|53|3|&8 |8 | ~|m |5 |72
out |- - - N s
B Function

This instruction counts the number of bytes in the text string In. ANULL text string at the end of the text

string is not counted.

B Program example

Item LD ST
WAR
) IN_ VAR : STRING(12:3);
Defined fut_wvar : UINT;
variable Beturn VAR : BOOL:
END VAR
GetByteLen Return VAR:=GetBytelen/(
—— EN ENO In:= IN_WVER,
Program IN_VAR —In — Return_VAR Out=> Out_war) ;
Out — Qut_var
@ IN_VAR STRING(1985) 'INOVANCE'
Running @ Out_wvar UINT 8
result
@ Return_VAR  BOOL
Work prin- I I NJO|V|A|N|C|E
ciple
Number of bytes varies based on memory usage
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B Precautions

The length of the input text string is restricted by the data type STRING.

4.2. 18 ClearString

This instruction clears text strings.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
ClearString
ClearString Clear string FC N  EnNO L= ClearString(InOut:=);
—A [nOut —
B Variables
In-out variables
In-Out Initial s
Variable Name Data Type Value Range Value Description
InOut Clear string STRING Depends on data types - Text string to clear
. . Real Time, Duration,
Boolean Bit String Integer .
Number | Date, and Text String
W w | = % Sl clclclCSlv|llo|lc|n |5 a|ol4 4
o c|lglol =8 Cciz|z|=z|z|2 | @m| =z=|=2lo0|9|=x
S = 2|12(2|3|3|3/2|5|7 |5 S22 & Aoz
InOut | - S I e e e I I e e e I e I I I N I I

B Function

This instruction clears the text string InOut. The NULL text string is stored in the entire range of InOut.

B Program example

Item LD ST
VAR
) IN_VER t STRING({1923) »
Defined Return VAR : BOOL;
variable END VAR
Clearstring Return VAR:=ClearString(
—  EN ENO b InCut:= IN_VRR
Program IN_VaR —= InOut — Return_VAR ¥
Running @ IN_VAR STRIMG(1985)
result @ Return_VAR  BOOL
1 [x[ofv[a[n]c[E]
Work prin-
ciple Cleared to
‘ NULL ‘ NULL ‘ NULL ‘ NULL ‘ NULL ‘ NULL ‘ NULL ‘ NULL ‘

B Precautions
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The return value is always TRUE.

4.2.19 TrimL and TrimR

TrimL: Removes blank space from the start (left) of a text string.
TrimR: Removes blank space from the end (right) of a text string.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
In:i=,
TrimL Trim string left FC EN ENO —
—1In | Out=>
Out |— )
TrimR Trimr(
h — 1 EMN ENO [ — |n::’
TrimR Trim string right
gng In — Out=>
Ot | —
)
B Variables
In-out variables
In-Out Input/ A . Initial
Variable Name Output Description Value Range Unit Value
In String to trim Input Text string to trim Depends on data - -
types
out Trimming result | Output Tgxt string after Depends on data ) i
trimming types
Input variables
Input Name Data Type Value Range Jiliged Description
Variable P g Value P
In String to trim STRING Depends on data types - Text string to trim
Output variables
Output Initial —
Variable Name Data Type Value Range Value Description
Out Trimming result | STRING Depends on data types - ;eifgstrlng after trim-
. . Real Time, Duration,
Boolean Bit String Integer .
Number | Date, and Text String
mméggccccw_on—mrﬁoq 4
S |3|2/8|8|2|2|2|E|2/2|z|z|8|&|z|5|2|9|2
N I R E I R R R E N L A R -
out | - T
B Function
TrimL

This instruction deletes the blank characters from the beginning of the text string to trim In. If there are no
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blank characters at the beginning of the text string, no operation is required.
TrimR

This instruction deletes the blank characters from the end of the text string to trim In. If there are no blank
characters at the end of the text string, no operation is required.

Both instructions output a NULL text string at the end of the text string.

B Program example

TrimL
Item LD ST
VAR
) IN_VZR ¢ STRING(1985) ;
Defined Qut VER  : STRING(12:5):
variable Return_VER : BOOL;
END VAR
TrimL Return VEAR:=Triml{
—  ENENOp — In:=IN VER ,
Program INvaR —In — Return_ VAR Out=»Cut VAR
Out — Cut VAR ) ;
@ IN_VAR STRING(1985) ' INOVANCE'
é Out_VAR STRING{1935) 'INOVANCE'
Running
result % Refun VAR BOOL
‘SPACE‘ SPACE‘ SPACE‘|*SPACE‘I ‘N‘ O‘V‘A‘N‘V‘E‘
Work prin- Cleared to B
ciple
[ [x[ofv]a]x]c]e]
TrimR
Item LD ‘ ST
VAR
IN_VER : STRING(12985) ;
Defined Out_VAR  : STRING(L2Z
variable Eeturn VAR : BOOL:
END VAR
TrimR Return VAR:=TrimR (
EN ENO In:=IN_WVZRE ,
Program In Cﬂ.lt=}1':'1.1t_'-.-':-":R
) :
QOut |—
@ IN_VAR STRING(1985) TNOVANCE
Running @ Out VAR STRING{1985) 'INOYANCE'
result @ Return_VAR  BOOL
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Item LD ST

‘I ‘N‘O‘V‘A‘N‘C‘E‘SPACE‘SPACE‘SPACE‘SPACE‘

Work prin-

ciple Cleared to

[ [x[ofv]a[x]c]e]

B Precautions

Both instructions output a NULL text string at the end of the text string.

4.3 Address Operation Instructions

4.3.1 Instruction List

Instruction Name FB/FC Function
Category
ADR FC Get address
Address oper-
ation instruc- A FC Get address content
tions
BITADR FC Get bit address

4.3.2 ADRand ?

ADR: Obtains the memory address of the input variable and assigns the result to the output variable. This
instruction is an operator symbol as an extension of the IEC 61131-3 standard.

A: Obtains the address content of the input variable and assigns the result to the output variable.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
ADR Get address FC 4 EN ENO ADR();
A Get address content | FC N A
B Variables
ADR
In-Out Name Data Type Value Range Initial Description
Variable Value
IN Target data <TYPE> - - Target data
ouT Address of target | POINTER_TO_<- | - - Address of target data
data TYPE>
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Output Initial ——
Variable Name Data Type Value Range Value Description
ouT Address content | <TYPE> - - Address content out-
output put
<TYPE> in the table indicates the same data type.
. . Real Time, Duration,
Boolean Bit String Integer A
Number | Date, and Text String
@ w | = g Sl c|lc|S|CS|le|l=|lo|lc|®| 5|29 4
3 S|218|8|12|2|2/E(z|Z|2|z|8|&|=|35|c|9|2
A I A R R I R S N N R N e -
N VIV N VNV N NV Y Y
OUT | POINTER_TO_<TYPE>
ouT | - B e e e e I R

B Program example
ADRand *

The ADR instruction returns a referenced address in DWORD format. This address can be used to modify
the operation pointer of a function or used for pointer operations in a project.

ST

After program running, the pointer automatically generates the parameter address. Adding * next to the
pointer indicates the address content pointed to by the pointer. In the following sample address, the val-
ue pointed to by the example address is 100.

Expression Type Value
# Targetdata INT 100
= @ Target address output POINTER TO INT 16=3D640628
@ Target address output * INT 100
@ Target data content INT 100
<
Expression Type Value C:S:feﬂ
@ Targetdata INT 100
POINTER TO INT 16%3D64061C

= # Target address output
@ Target address output » INT 100

@ Target data eontent INT 100

<

B Precautions

- During online modification, the address content changes, pointing the POINTER variable to an unavail-
able memory area. Ensure that CODESYS updates the pointer value in each period.

- Do not return the Pointer-TO variable and method of the function to the called function or assign them
to global variables.

4.3.3 BITADR

This instruction obtains the memory address of a Bool-type variable, assigning the result to the output
variable.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
BITADR
— EN ENO
BITADR Get bit address FC BITADR( );
B Variables
Input variables
Input Name Data Type Value Range Initial Description
Variable Value
INT Target data BOOL - - Target data
Output variables
Output Initial ——
Variable Name Data Type Value Range Value Description
ouT Target address DWORD - Target address output
output
. . Real Time, Duration,
Boolean Bit String Integer .
Number | Date, and Text String
@ w | = g Slclcl€lClul_|lolcl=m| 5 |30« 4
o < | O | =19/ CcC|z | Z|= || m e = | B o | =
oo = = Z | =2 m | = o )
e m| 2 2|3 Z/ 5z /5|5 5/&2|z2|m m|o ™ =
ouT |- e I I e e

B Program example

This instruction causes a bit shift in a segment of DWORD.

Example 1: The address returned from DWORD is 16x40000000=16x40000000.

Example 2: The address returned from DWORD is 16x40000000 + 1 x 8 + 3 = 16x4000000B.

N Prepared
Expression Type Value Value Address
@ Targetdata BIT %MX0.0
¥ Targetaddress output DWORD 16240000000
# Targetdata_0 BIT %MX1.3
$ Target address output_0 DWORD 16%40000008
<
5 Prepared
B T P
xpression ype Value value Address
@ Targetdata BIT %6MX0.0
® Target address output DWORD 1640000000
# Tergetdata 0 BIT %MX1.3
DWORD 16%40000008

# Target address output_0

B Precautions

- Apply for an online modification to move the address content when using the pointer address.
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4.4 Queue Instructions

4.4, 1 Instruction List

Instruction Name FB/FC Function
Category

StackPush FC Push onto stack
StackFIFO FC Firstin first out

Queue instruc- StackLIFO FC Lastin first out

tions Stacklns FC Insert into stack
StackDel FC Delete from stack
FIFO FB Firstin first out ring queue

4.4.2 FIFO

This instruction provides the queue function block, including the queue initialization, entering, exiting,
and clearing functions.

B Instruction format

Instruction

Name

FB/FC

LD Expression

ST Expression

FIFO

queue

Firstin first out ring

FIFO(
xInit:=,

FB |

FIFO

EMN

«dnit
uiSizeFifo
xPush
uiSizePush
phyDataPush
xPop
uiSizePop
pbyDataPop

xClear

sInitDone
xPushDone |
*PopDone
xClearCone +

uiSizeFifo:=,
ENO - xPush:=,
uiSizePush:=,

pbyDataPush:=,

xPop:=,
uiSizePop:=,
pbyDataPop:=,
xClear:=,

xEmpty

xInitDone=>,
xPushDone=>,
xPopDone=>,

xClearDone=>,

xEmpty=>);

B Variables

Input variables

Input Variable

Name

Data Type

Value Range

Initial
Value

Description

xInit

Initialization

BOOL

TRUE/FALSE

Initialization for mem-
ory opening upon
trigger at the rising
edge, requiring only
once initialization after
power-on

FALSE

uiSizeFifo

Initialization for
memory alloca-
tion

UINT

0 kBto 512 kB

0 Initialization of queue
size

xPush

Data to write to
queue

BOOL

TRUE/FALSE

Datatowritetoa
queue upon trigger at
therising edge

FALSE
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Input Variable Name Data Type Value Range Initial Description
Value
uiSizePush Size of data to UINT 0kBto 512 kB 0 Amount of data to
write to queue write to a queue, in
bytes, which should
not exceed the initial-
ization value
pbyDataPush | Head address POINTER TO BYTE | - - Head address of the
to write data to pointer to write data
queue to a queue
xPop Queue to exit BOOL TRUE/FALSE FALSE Data to write to a
queue upon trigger at
therising edge
uiSizePop Size of data to UINT 0kBto 512 kB 0 Amount of data to
read from queue read from a queue, in
bytes, which should
not exceed the initial-
ization value
pbyDataPop Head addressto | POINTER TO BYTE | - - Head address of the
read data from a pointer to read data
queue from a queue
xClear Queue clearing BOOL TRUE/FALSE FALSE Data clearing from a
queue upon trigger at
the rising edge
Output variables
Output Initial ——
Variable Name Data Type Value Range Value Description
xInitDone Initialization com- | BOOL TRUE/FALSE FALSE Initialization comple-
pletion flag tion flag
xPushDone Queue entered BOOL TRUE/FALSE FALSE Queue entered flag
flag
xPopDone Queue exited flag | BOOL TRUE/FALSE FALSE Queue exited flag
xClearDone Queue cleared BOOL TRUE/FALSE FALSE Queue cleared flag
flag
XEmpty Queue empty flag | BOOL TRUE/FALSE FALSE Queue empty flag
X . Real Time, Duration,
Boolean Bit String Integer .
Number | Date, and Text String
® @ | 22| E5|lc|clS|S|lel=|o|lc|a|l % |29 4
o < | O s lel=|89|ci=z|=z|=|=|m o = | ®|0o | 9|=
S |A|&|g|8|5|5|3|5|3|7|3|5|7 | & |7 |5 |7z
xInit \/ R . ) - e
uiSizeFifo - - - - - - N - _ _ - - - - -
xPush v - - - - - S N - _ _ - - - - -
uiSizePush - S T e e e L . . - - . - -
pbyDataPush | POINTER TO BYTE
xPop \/ R - S N S P - _ _ - - - - -
uiSizePop - - - - - NO- - - - - _ _ - - - - -
pbyDataPop | POINTER TO BYTE
xClear v - - - - - S N R - - |- _ - - - - -
xInitDone v - - - - - S N N - - _ - - - - -
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Time, Duration,
Boolean Bit String Integer R )
Number | Date, and Text String
|w) — wn
w w | = s S| c|lS|CS|luw|l=|lo|lc|= L =2 =
s 312 3|3 2 Z|2|5/2|3|z|z2|8 & |2|3|3|9|2
xPushDone |+ e S B
xPopDone v e e
xClearDone |+ e - .
XxEmpty v e e

y @ Create an FIFO queue, with the queue initialization, entering, exiting, and clearing functions.
Complete execution of trigger at the rising edge within one period, and output the corresponding
NOTE flag. If the output fails, check the input parameters.

B Program example

This instruction copies data from array aryl to array ary?2.
The procedure for using the FIFO function block is as follows:
1) Initialize a queue to apply for queue cache:

Trigger xInit to initialize a FIFO queue. This creates a cache space for the FIFO queue. If successful, xInit-

Done will be set to true within one period. In this example, a 10-byte cache space is created successfully
in the PLC memory. (Initialization is required only once after power-on.)

(9] 8 [ [6] 61 4 Bl (2 11 [0]

uiSizeFifo=10  BYTE | O 010160 0 010 0 0 0

xInitDone

xInit

Q% € Aqueue needs to be initialized only once. Initializing a queue multiple times may cause memory
fragments, which affects follow-up application for memory. The size of the memory to apply for
NOTE should be less than 1024 bytes.

2) Push data onto the stack:

Trigger xPush to push the data pointed to by pbyDataPush into the queue, with a size of uiSizePush bytes.
If successful, xPushDone will be set to true within one period.
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uiSizeFifo=10 e | [ [ [ T 1 1 |

uiSizePush=2

® @ @®

xPushDone

xPush

@ @ ®

In this example, uiSizePush is set to 2, so every time xPush is triggered, it writes two bytes of data
into the queue.

3) Pop data from the stack:

Trigger xPop to retrieve uiSizePop bytes of data from the FIFO cache queue and store the bytes in the data
pointed to by pbyDataPop. If successful, xPopDone will be set to true within one period.

® @

uiSizeFifo=10 BYTE | | I I | | | | | | |

uiSizePop=2

pbyDataPop |

xPopDone

xPop

@ @ ®

In this example, uiSizePop is set to 2, so every time xPop is triggered, it reads two bytes of data from the
beginning of the data queue into the address specified by pbyDataPop, and two bytes in the queue move
to the right.

4) Clearthe queue:
Trigger xClear to clear the queue as needed. If successful, xClearDone will be set to true within one period.

<
ZQ @ uiSizePush must be equal to the size specified by uiSizePop. When xEmpty is true, the queue has
no data, and xPop cannot be performed.

NOTE

B Program example

LD

-414-



Queue Instructions

PROGRAM MC Axis
WAR
FIFO 0: FIFO;
xInit: BOOL;//
uiSiaeFifo:UINT; /B

®¥Push:BOOL; /7 Enter a quelse eac

Initiali

[ze buffer allocation.

B -f_fu- )

[*l

by time when data is pushed onto the stack.

xPop:BO0OL; // Exit a queue each time when data is popped from the stack.

Clear a

xClear:BOOL; /.

queLre.

wlempPush :WORD; // Value for each data pushing onto the stack

wlempPop:WORD; // Value for each data popping from the stack

uigizePu: UINT := 2

1 // Two bytes for each data pushed onto the stack

uisizePo: UINT := 2;// Two bytes for each data popped from the stack
END VAR
-
Net cormment
FIFO_0
FIFO
EMN ENO |——
wnit — xnit snitDone |-
100 — uiSizeFifa *xPushDone |-
wPush — ®Push xPopDone |-
uisizePu — uiSizePush  xClearDone |—
ADR(wTempPush) —{ pbyDataPush xEmpty (—
xPop — xPop
uisizePo — wiSizeFop
ADR(wTempPop) — PbyDataPop
¥Clear —{ xClear
4.4.3 StackFIFO
This instruction remove the bottom value from a stack.
B Instruction format
Instruction Name FB/FC LD Expression ST Expression
StackFIFO StackFIFO (InOut
—{EN  ENO[ . (Inout:=,
StackFIFO First in first out FC —] InOut B S'u -
ac irstin first ou _ | outval ize :=,
- Num :=,
— Size )
== Mum ’
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Description
Value
Outval Output value i Depends on data i Value output from
types stack
Size Number of stack UINT Depends on data 1 Number of stack array
elements types elements
In-out variables
In-Out Name Data Type Value Range Initial Description
Variable Value
InOut[] (ar- Stack array i Depends on data i Array that functions as
ray) types stack
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In-Out Name Data Type Value Range Initial Description
Variable Value
Number of elg— Depends on data Number of elements
Num ments stored in UINT - .
types stored in stack
stack
Time, Duration,
Boolean Bit String Integer ezl .
Number | Date, and Text String
® w| = 2| E|ls|cls|c|lel=|olc|a|m|2|9]|a 4
o < | O vl l=z|l9lclz|z| == |82B|=]|> o | =
o | © m o 3
o |A|g|8|g|2|5|3|2|3|7|5|3|7 |2 |~|A|5 |72
y VAV VNV VY NV Y Y YN
InOut(]

An enumerator, a structure, or a structure member can also be specified.

OutVal | Array with the same data type as the elements of InOut[]

Size - SO R R - SV S I I - - - - - |- - - -
Num | - e e e N e
B Function

This instruction assumes that the InOut[] array containing Num elements is the stack array. The instruc-
tion removes the value of the least-significant bit InOut[0] from the stack and assigns it to OutVal.

Then, all Num — 1 elements from InOut[1] are shifted to the next lower element in the stack array.

Size specifies the number of elements to be used as a stack in InOut[].

B Program example

ltem LD ST
VAR
aryInfut : ABRAY [1..10] OF INT := [1,2,3,4,5,5{0)]:
idutvVal : INT;
. uijize : UINT := 5;
Def_'”sld uillum . UINT := 4:
variaple
xFIFD : BOOL;
xFIF001d : BOOL;
¥Result : BOOL;
END VAR
IF xFIFQ AND NOT xFIF0Old THEN
¥FIFO *FIFO0Id StackFIFO
4ﬂ‘; “7 EN ENO ¥Result := StackFIFO{InCut := aryInCut[Z],
arylnOut[2] — InOut — xRecult OutVal := iOutVal,
ioutval —{ OutVal Size := uiSize,
Program uiSize — Size Mam i= wilum
uiNum —= Num Vi
¥FIFOOId | END_IF
)
A
®FIFO01d := xFIFO;
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Item LD ST
& aryInOut ARRAY [1..10] OF INT
@ aryInOut[1] INT 1
@ aryInQut[2] INT 3
@ aryInOut[3] INT 4
@ aryInOut[4] INT 5
d aryInOut[5] INT 5
@ aryInOut[s] INT 0
@ aryInOut[7] INT 0
Running d aryInOut[d] INT 0
result
@ aryInOut[9] INT 0
@ aryInQut[10] INT 0
@ i0utval INT 2
@ uiSize UINT 3
& uiNum UINT 3
# XFIFO BOOL
@ ¥FIF00ld BOOL
@ wxResult BOOL
“Num” = UINT#4 “Num” = UINT#3
InOut[0] = arylnOut[2] 2 InOut[0] = arylnOut(2] 3
) InOut[1] = arylnOut[3] 3 InOut[1] = aryInOut[3] 4
\é\il;lrek prin- “Size” = UINT#5 InOut[2] = aryInOut[4] 4 I:> InOut[2] = aryInOut[4] 5
InOut[3] = arylnOut[5] § InOut[3] = aryInOut[5] 5
InOut[4] = aryinOut[6] 0 InOut[4] = aryInOut[6] 0
“Outval” = INT#2

B Precautions

When the value of Size exceeds the InOut([] array, the return value is FALSE, and InOut[], Num, and OutVal
do not change.

When OutVal and InOut[] are of the String type and the number of bytes in InOut([] exceeds the value of
OutVal, the return value is FALSE, and InOut[], Num, and OutVal do not change.

The data types of the OutVal and InOut[] elements must be the same. Otherwise, the program cannot run,
the return value is FALSE, and InOut[], Num, and OutVal do not change.

When the value of Size is 0, the return value is TRUE, and InOut[], Num, and OutVal do not change.

When the value of Size or Num is not 0 and Num is greater than Size, the return value is FALSE, and In-
Out[], Num, and OutVal do not change.

When an element in the array is transmitted to InOut(], all elements following the transmitted element
are processed.

4.4, 4 StackPush

This instruction stores a value in a stack.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
StackPush stackPush (
tackPush (In:=,
— EN ENC |- (
In InOut :=,
StackPush Push onto stack FC Size :=,
— InCut
: Num :=,
— Size )
= Num ’
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Description
Value
Depends on data Value to input to the
In Input value - -
types stack
Size Number of stack UINT Depends on data 1 Number of stack array
elements types elements
In-out variables
In-Out Initial .
Variable Name Data Type Value Range Value Description
InOut(] (ar- ) ) Array that functions as
ray) Stack array Depends on data types stack
Number of ele- Number of elements
Num ments stored in UINT Depends on data types 0 -
stored in stack
stack
. X Real Time, Duration,
Boolean Bit String Integer N .
umber | Date, and Text String
Wwiggccccm_on—:u'_aoq a
O < | O | l=z|l9lcls|z| =] 2B |=|3 o | =
— o | o = =z Z | Z2| > m = 3|z
S |F|8|8[&|5|3|5|3|5|7 (3|57 | F|F|F|°|7 |5
v S A N N N N VA VU VU IR I Y
In
An enumerator, a structure, or a structure member can also be specified.
InOut(] Array with the same data type as elements of In
Size - e e e N e e e
Num | - N e e e

B Function

1) Thisinstruction assumes that the InOut[] array containing Num elements is the stack array. Input

value In is written to the next element, InOut[Num]. Then, Num is incremented by 1.

2) Size specifies the number of elements to be used as a stack in InOut(].

B Program example
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Item LD ST
WAR
iln : INT = 103
aryInCut : ARRAY [1..10] OF INT;
uisize : OINT := 5;
Defined uiNum : OINT := 1:
variable xPush : BOOL:
®xPush{1d : BOOL:;
®xBesult : BOOL;
END VAR
IF xPush AND NOT xPushOld THEN
xPush xPushOld StackPush
—ﬂ H H;H EN  EMNO|— xResult := StackPush{In := iln,
iln —{In — xResult Infut := aryInCut[2],
anyInOut[2] — InOut Size = uiSize
Program uiSize — Size s '
uiNum —=1 Num Num := uilum
1
»PushOld
(] END_IF
L8
xPush0ld := xPush;
@ iln INT 10
@ aryInOut ARRAY [1..10] OF INT
@ aryInOut[1] INT 0
@ aryInQut[2] INT 0
@ aryInOut[3] INT 10
i aryInOut[4] INT 0
d aryInOut[5] INT o
@ aryInOut[s] INT 0
Running @ aryInOut[7] INT 0
result
@ aryInOut[8] INT 0
@ aryInOut[9] INT 0
@ aryInQut[10] INT 0
@ uiSize UINT 3
@ uiNum UINT 2
# xPush BOOL
@ wPushold BOOL
@ wResult BOOL
“Num” = UINT#1 “Num” = UINT#2
InOut[0] = arylnOut[2] 0 InOut[0] = aryInOut[2] 0
InOut[1] = aryInOut[3] 0 InOut[1] = aryInOut[3] 10
Work prin-
ciple P “Size” = UINT#5 InOut[2] = arylnOut[4] 0 [:> InOut[2] = arylnOut[4] 0
InOut[3] = aryInOut[5] 0 InOut[3] = arylnOut[5] 0
InOut[4] = aryInOut[6] 0 InOut[4] = arylnOut[6] 0
“In” = INT#10

B Precautions

- When the value of Size exceeds the InOut[] array, the return value is FALSE and InOut[] does not
change.
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-+ When In and InOut[] are of the String type and the number of bytes in In exceeds the value of InOut([],
the return value is FALSE and InOut[] does not change.

- When the data types of In and InOut[] are different, an error occurs during compilation.
- When the value of Size is 0, InOut[] and Num do not change and the return value is TRUE.

- When the value of Size is 0 and Num is greater than or equal to Size, the program cannot run and the
return value is FALSE.

- When an element in the array is transmitted to InOut[], all elements following the transmitted element
are processed.

+ The input parameter transmitted to In must be a variable. If a constant is transmitted, an error occurs
during compilation.

+ When In is an enumeration, no enumerator can be directly transmitted. If an enumerator is directly
transmitted, an error occurs during compilation.

4.4.5 StackLIFO

This instruction removes the top value from a stack.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
2ealilis StackLIFO (InOut
ac nOut :=,
— EN ENO |-
Outval :=,
s — InCut — .
StackLIFO Last in first out FC Size :=,
—| OutVal
\ Num :=,
— Size )
= Mum ’
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Description
Value
Outval Output value i Depends on data i Value output from
types stack
Size Number of stack UINT Depends on data 1 Number of stack array
elements types elements
In-out variables
In-Out Name Data Type Value Range Initial Description
Variable Value
InOut[] (ar- Array that functions as
ray) Stack array - Depends on data types - stack
Number of ele- Number of elements
Num ments stored in UINT Depends on data types - di K
stack stored in stac
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. . Real Time, Duration,
Boolean Bit String Integer A
Number | Date, and Text String
2 |z 2|2 5|S|c|S|Sle|l=|glc|z2|5|2|g|= 4
8 |3|2/3/2/2/2|2|/5|2|3|2|z|8| @0 |2/5(c|9)|2
= mI o |(g|lg| = 54 = & ™ o)
v VIV NN N Y VY N Y Y N N
InOut(]
An enumerator, a structure, or a structure member can also be specified.
OutVal Array with the same data type as the elements of InOut[]
Size | - N ",
Num - - - - - - No- - - - - - - - - - - - -

B Function

1) Thisinstruction assumes that the InOut[] array containing Num elements is the stack array. The in-
struction removes the value of the most-significant bit InOut[Num-1] from the stack and assigns it to

OutVal.

2) Numis decremented by 1.

3) Size specifies the number of elements to be used as a stack in InOut(].

B Program example

Item LD ST
WAR
aryInfut ARRAY [1..10] OF INT := [1,2,3,4,5,5{0)];:
i0utVal INT;
uijize OINT := 5;
Def_'”sld uilum UINT := 4;
variable
XLIFD BOOL;
*xLIFGO1d BOOL;
xBesult BOOL;
END VAR
IF xLIFO AND NOT xLIFCOld THEN
xLIFO xLIFOOId StackLIFO
ﬂ ﬂfﬂ EN ENO #Result := StackLIF0({InfCut := aryInlut[2],
arylnOut[2] — InOut — xResult CutVal := ifutVal,
iOutval — OutVal Size := uiSize,
Program uigize —| Size Mum :e wdifom
uiNum —= Num i
=xIFOOId| END IF
if D -
LS
®LIFC01d := xLIFD;
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Item LD ST
@ aryInOut ARRAY [1..10] OF INT
& aryInOut[1] INT 1
@ aryInQut[2] INT 2
& aryInOut[3] INT 3
@ aryInOut[4] INT 4
& aryInOut[5] INT 5
@ aryInOut[f] INT 0
& aryInDut[7] INT 0
Running & aryIn0Out[a] INT 0
result
& aryInOut[9] INT 0
@ aryInQut[10] INT 0
& i0utval INT 5
@ uisize UINT 3
d uiNum UINT 3
@ wLIFO BOOL
@ wLIFOOld BOOL
@& wResult BOOL
“Num” = UINT#4 “Num” = UINT#3
InOut[0] = aryinOut[2] 2 InOut[0] = aryinOut[2] 2
) InOut[1] = aryInOut[3] 3 InOut[1] = aryInOut[3] 3
\C/\ils[r: prin- “Size” = UINT#5 - InOut[2] = arylnOut[4] 4 [:_j'> INOut[2] = aryInOut[4] 4
InOut[3] = arylnOut[5] 5 InOut[3] = arylnOut[5] 5
InOut[4] = aryInOut[6] 0 InOut[4] = aryInOut[6] 0
“Outval” = INT#5

B Precautions

- When the value of Size exceeds the InOut[] array, the return value is FALSE, and InOut[], Num, and Out-
Val do not change.

-+ When OutVal and InOut[] are of the String type and the number of bytes in InOut[] exceeds the value of

OutVal, the return value is FALSE, and InOut[], Num, and OutVal do not change.

- The data types of the OutVal and InOut[] elements must be the same. Otherwise, the program cannot

run, the return value is FALSE, and InOut[], Num, and OutVal do not change.

- When the value of Size is 0, the return value is TRUE, and InOut[], Num, and OutVal do not change.

- When the value of Size or Num is not 0 and Num is greater than Size, the return value is FALSE, and

InOut[], Num, and OutVal do not change.

- When an element in the array is transmitted to InOut[], all elements following the transmitted element

are processed.

4.4, 6 Stackins
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This instruction inserts a value at any position in a stack.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
Stackins stackins (|
ackins (In :=,
—{ EN ENO |-
InOut :=,
— In - .
. Size :=,
Stacklins Insert into stack FC — InOwut
. Num :=,
—] Size Offset :=
2 Num ) '
— Offset ’
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Description
Value
Depends on data Value to input to the
In Input value - -
types stack
Size Number of stack UINT Depends on data 1 Number of stack array
elements types elements
Offset Offset UINT Depends on data 0 Pos_|t|on in stack at
types which to insert In
In-out variables
In-Out Name Data Type Value Range Initial Description
Variable Value
InOut(] (ar- ) ) Array that functions as
ray) Stack array Depends on data types stack
Number of ele- Number of elements
Num ments stored in UINT Depends on data types - -
stored in stack
stack
. . Real Time, Duration,
Boolean Bit String Integer .
Number | Date, and Text String
mwéggccccm_or;u'_—io_. 4
[} <| O I Iz |9 C|Z|Z|= || m Q= 5 o | o
S| 9o = = =z | =z o= ©] =
S |A|8|8|8|5|5|2|3|5|5|3|5|F |8 R|7 8 7|2
v VIV VNV Y Y Y N Y Y Y Y [
In
An enumerator, a structure, or a structure member can also be specified.
InOut(] Array with the same data type as the elements of InOut[]
Size - S I N - SV - - - - - |- - - -
Num | - N e e
Offset | - T e e N e e e e e e
B Function
1) Thisinstruction assumes that the InOut[] array containing Num elements is the stack array. The input

value Inis inserted at the position specified by InOut[Offset] in the stack, with Offset specified.

in the stack array. Then, Num is incremented by 1.

Size specifies the number of elements to be used as a stack in InOut[].

All higher elements, that is, InOut[Offset] to InOut[Num — 1], are moved to the next higher element
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B Program example

Iltem LD ST
VAR
iIn : INT = 10;
aryInfut : ABRAY [l1..10] OF INT := [1,2,3,4,5,5{(0)]:
uiSize : TINT = o7
Defined uilum : UINT = 4
variable uidffset : TUINT = 23
xIns : BOOL:»
®xIna0ld : BOOL»
xBesult : BOOL;
END VAR
IF xIns AND MOT xIns0ld THEN
_ﬁlnﬁ ’drn'j%ld E:t“kl:rjo xResult := StackIns(In := iIn,
! el n—1In - xResult InCut := aryInlut[i],
arylnOut[2] — If)OUl Size := uilize,
Program L.IiSiZE — Size Hum := uilNum,
uiNum —= Num . e
WiOFset —] Offset Offset := uilffset
iH
)(I?Fsold EI‘TD_IF
il
®¥Ins01d := xIns;
@ iln INT 10
@ aryInOut ARRAY [1..10] OF INT
@ aryInOut[1] INT 1
@ aryInOut[2] INT 2
@ aryInOut[3] INT 3
@ aryInOut[4] INT 10
@ aryInOut[5] INT 4
@ aryInOut[s] INT 5
) g aryInOut[7] INT 0
Running
result @ aryInOut[8] INT 0
@ aryInOut[9] INT 0
@ aryInQut[10] INT 0
@ uisize LINT 3
@ uiNum UINT 3
@ uiOffset LINT 2
@ xns BOOL
@ wInsold BOOL
@ wxResult BOOL
“Num” = UINT#4 “Num” = UINT#5
“Offset” = UINT#2
InOut[0] = arylnOut[2] 2 InOut[0] = aryInOut[2] 3
InOut[1] = aryInOut[3] 3 InOut[1] = aryInOut[3] 3
Work prin- -
ciple P “Size” = UINT#5 - InOut[2] = aryinOut[4] 4 C— > Inout2] = aryinOut[4] 10
InOut[3] = arylnOut[5] 5 InOut[3] = aryInOut[5] 4
InOut[4] = aryInOut[6] 0 InOut[4] = aryInOut[6] 5
“In” = INT#10

B Precautions
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- When the value of Size exceeds the InOut[] array, the return value is FALSE, and InOut[] and Num do not
change.

- When In and InOut[] are of the String type and the number of bytes in In exceeds the value of InOut([],
the return value is FALSE and InOut[] and Num do not change.

- When the data types of In and InOut[] are different, an error occurs during compilation.
- When the value of Size is 0, the return value is TRUE and InOut[] and Num do not change.

- When the value of Size is 0 and Num is not greater than or equal to Offset and not less than Size, the
program cannot run, the return value is FALSE, and InOut[] and Num do not change.

- When an element in the array is transmitted to InOut[], all elements following the transmitted element
are processed.

- The input parameter transmitted to In must be a variable. If a constant is transmitted, an error occurs
during compilation.

- When In is an enumeration, no enumerator can be directly transmitted. If an enumerator is directly
transmitted, an error occurs during compilation.

4.4, 7 StackDel

This instruction deletes a value from any position in a stack.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
e StackDel (InOut
ackDel (InOut :=,
— EN ENO .
__lthout Size:=,
StackDel Delete from stack FC . Num :=,
— Size Offset :=
—= Num ) o
— Offset ’
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Description
Value
Size Number of stack UINT Depends on data 1 Number of stack array
elements types elements
Offset Offset UINT Depends on data 0 Offset of an element to
types delete from a stack
In-out variables
In-Out Name Data Type Value Range Initial Description
Variable Value
InOut(] (ar- ) ) Array that functions as
ray) Stack array Depends on data types stack
Number of ele- Number of elements
Num ments stored in UINT Depends on data types - di K
stack stored in stac
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. . Real Time, Duration,
Boolean Bit String Integer A
Number | Date, and Text String
o w | = g SlclclciClvlo|olc|nm | Tlalo| 4 4
8 |2/8|1S3/8/2|/2|2|5|2/3|2|2|5|8|2|53|S|9|2
— (@) 5 o = 513 — = m Z
v VIV NN NN NNN NN
InOut(]
An enumerator, a structure, or a structure member can also be specified.
Size - - - - - - N - - - - - - - - -
Num |- N e e e e e
Offset |- - - - - - NO- - - - - - - - - - - -
B Function

1) Thisinstruction assumes that the InOut[] array containing Num elements is the stack array. The value
is deleted from the position specified by InOut[Offset] in the stack, with Offset specified.

2) Allhigher elements, that is, InOut[Offset+1] to InOut[Num — 1], are moved to the next lower element
in the stack array. Num is decremented by 1.

3) Size specifies the number of elements to be used as a stack in InOut[].

B Program example

Item LD ST
WAER

aryInfut : ABBAY [1..10] OF INT := [1,2,3,4,2,2{01]:

uiSize : TINT := 3;

uiNum : TINT := 4
Defined wi0ffzer @ UINT := 2:
variable

®xDel : BOOL;

®xDeldld : BOOL;

xBesult » BOOL;

END WAR
IF xDel ANMD NOT xDelCld THEN
xDel xDelOld StackDel
|] [| [|"f|] EN ENO xResult := StackDel (Infut := aryInOut[Z],
arylnOut[2] — I”:‘O'-" — xResult Size := uiSize

uiSize — Size Num := uilNum '

Program LiNum —= Num e
LiOHset — Offset ;'—_ ’ TR
xDelOld | END_IF
{
xDel0ld := xDel;
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ltem LD ST
# aryInOut ARRAY [1..10] OF INT
@ aryInOut[1] INT 1
@ aryInQut[2] INT 2
@ aryInOut[3] INT 3
@ aryInOut[4] INT 3
& aryInOut[5] INT 5
@ aryInOut[f] INT 0
@ aryInOut[7] INT 0
Running @ aryInOut[a] INT 0
result
@ aryInOut[4] INT 0
@ aryInQut[10] INT 0
@ uiSize UINT ]
@ uiNum UINT 3
@ uinffset UINT 2
@ xDel BOOL
@ xDelold BOOL
@ wResult BOOL
"Num" = UINT#4 "Num" = UINT#3—
"Offset" = UINT#2
InOut [0] = arylnOut [2] 2 InOut [0] = arylnOut [2] 2
_ InOut [1] = aryInOut [3] 3 InOut [1] = arylnOut [3] 3
Z\ilslr: prin- "Size" = UINT#5 InOut[2] = arylnOut [4] 4 I:> InOut[2] = arylnOut [4] §
InOut [3] = aryInOut [5] 5 InOut [3] = arylnOut [5] 5
InOut [4] = aryInOut [6] 0 InOut [4] = aryInOut [6] 0
Deleted

B Precautions

- When the value of Size exceeds the InOut[] array, the return value is FALSE, and InOut[] and Num do not

change.

- When the value of Size is 0, the return value is TRUE and InOut[] and Num do not change.

- When the value of Size or Num is 0 and Num is not greater than Offset and not less than or equal to
Size, the program cannot run, the return value is FALSE, and InOut[] and Num do not change.

- When an element in the array is transmitted to InOut[], all elements following the transmitted element

are processed.

4.5 Table and Range Instructions

4.5, 1 Instruction List

Instruction
Category

Name

FB/FC

Function
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Table and
range instruc-
tions

BZAND_TAB FC Dead zone control

MEAN_TAB FC Average calculation

ZONE_TAB FC Regional control

ZRST_TAB FC Reset all

SCL_TAB FC Fixed coordinates (different point coordi-
nate)

SORT_TAB FC Data sorting

RAMP_TAB FB Ramp instruction

WSUM_TAB FC Calculate the total value

RecSearch FC Record search

RecRangeSearch FC Range record search

RecSort FB Record sort

RecNum FC Get number of records

RecMax FC Maximum record search

RecMin FC Minimum record search

4.5.2 BZAND_TAB

This instruction controls an output value based on whether the input value is within the specified dead
zone range (defined by upper and lower limits). The dead zone range is set in fLimitLow and fLimitHigh so
that the input value fDataSrc is output to fDataOut outside the dead zone range.

When fLimitLow is greater than fDataSrc, fDataSrc minus fLimitLow is equal to fDataOut.

When fLimitHigh is less than fDataSrc, fDataSrc minus fLimitHigh is equal to fDataOut.

When fDataSrc is greater than or equal to fLimitLow and less than or equal to fLimitHigh, fDataOut is less
than or equal to 0.

fDataOut

)

fDataQut i

fLimitHigh

fDataSrc / fDatasrc
fUmitLow
B Instruction format
Instruction Name FB/FC LD Expression ST Expression
BEZAND_TAB BERND TRAR(
— EN EMNO |— flimitHigh:= ,
BZAND_TAB Dead zone control | FC —{ fLimitHigh — flimitLow:= ,
—| fLimitLow fDataOut — fhataSrc:= ,
—| fDataSrc fDatalut=> )
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B Variables

Input variables

Input Variable Name Data Type Value Range Initial Description
Value
fLimitHigh Dead zone upper | REAL - 0 Dead zone upper limit
limit
fLimitLow Dead zone lower | REAL - 0 Dead zone lower limit
limit
fDataSrc Source data REAL - 0 Input value subject to
dead zone control
Output variables
Qutput Name Data Type Value Range Initial Description
Variable Value
fDataOut Target data REAL - - Output value from the
dead zone
. . Real Time, Duration,
Boolean Bit String Integer .
Number | Date, and Text String
@ @ | = g Slcic|S|S|lo|l|olc|lm| T |29 o 4
o < | O wl |9 |lCclz|Z ||| R |=]|>® o | =
= o | o = =z = A U O e = R = =~
° [F|&8|8|8|5|5|5|3|5|5 5|57 |F|F %73
fLim- e - - - - -] -
itHigh
fLimitLow - - - - - - A - -
fDataSrc S I I - S e R T N I - - - - -] -
fDataOut e

B Program example

ST
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LD

Expression Type Value
@ LimitHigh REAL 9
@ LimitLow REAL 1
@ Datasrcl REAL 1
# DataSrc2 REAL g
@ Datasrc3 REAL 11
é DataSrcd REAL -1

1 ¢ BZAND TRR{

z fLimitHigh:=LimitHighl __§ |,
3 flimitLow:= LimitLow] 1 |,

4 fhataSrc:= DataSrcl] 1 |,

5 fDatalut=> Datalutl 0 |i:

& BZAND TAB(

7/ flLimitHigh:=LimitHighl __ 8§ |,
8 flimitLow:= LimitLow] 1 |,

3 fhataSrc:= DataSrcZ[ 85 |,

10 fhatalut=> Datalut2 0 |i:
11 & BZAND TAR(

1z, fLimitHigh:=LimitHigh[ 8§ |,
13 flimitLow:= LimitLow 1 |
14 fhataSrc:= DataSrc3[ 11 |,

15 fhatalut=> Datalut3[ 2z |i:
1€ ¢« BZAND TAR(

17, fLimitHigh:=LimitHighl 8§ |,
1a flimitLow:= LimitLow] 1 |,
13 fhataSrc:= DataSrcd[ 1 |,

Z0  fDatalut=> Datalutd =2  |i:
21 RETURN
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(*Dead zone control®)

fLimitHigh

fLimitLow

LimitHigh
LimitLow 1
DataSrcl 1

fDataSrc

BZAMND _TAB

DataOut

(*Dead zone control®)

fLimitHigh

fLimitLow

fDataSrc

BZAMND_TAB

fDataOut

DONEL
Datautl [ G ]

fLimitHigh

fLimitLow

fDataSrc

BZAND _TAB

DataOut

DONE?
DataOu2 [ 0]

fLimitHigh

fLimitLow

LimitHigh E]
LirnitLow 1
DataSrc? a
(*Dead zone control®)
LimitHigh
LimitLow 1
DataSrc3 11
(*Dead zone control®)
LimitHigh
LirnitLow 1
DiataSrcd -1

fDataSrc

GE ol pE
RV AT IR e

BZAMND _TAB

DataOut

DONES
DataOut3

4.5.3 MEAN_TAB

DONES
DataOutd

This instruction calculates the average value of specified data (uiSize numbers starting from pfDataSrc),

storing the result in fDataOut.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
MEAN_TAB MELN TAB(
lculati —{ EN ENO pilataSrc:= ,
MEAN_TAB Average calculation | FC | prataSrr: | wiSize:= ,
— uiSize fDataOut fhatalut=> );

B Variables
Input variables

Input Variable Name Data Type Value Range Initial Description

Value
pfDataSrc Source data POINTER TO REAL Input data address
uiSize Data length UINT 1to 1024 Data length
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Output variables

Output Name Data Type Value Range Initial Description
Variable Value
fDataOut Target data REAL - - Average value output
. . Real Time, Duration,
Boolean Bit String Integer .
Number | Date, and Text String
@ el |25 |ls|c|S|Sle|l=|o|lc|m| % 2|94 4
o < | O S|l 2 | = |8 |\ =\ =z|=|=|m 2 = | = o ol =
s |A|2|8/8|2|2|5|2|53|5|53|53|7|&|7|"|S|7 |z
pf- POINTER TO REAL
DataSrc
uiSize - - |- - - - N - - - |- S I - - - - - -
fDataOut | - - |- - - - - S R I - - N - - - - - -
B Program example
ST
Expression Type Value ngE:rEd Address
@ fDataout REAL 3
@ fisize UINT 5
= @ fDataSrc ARRAY [1..10] OF R...
@ fDatasrc1] REAL 1
@ fDatasrc[2] REAL 2
@ fDataSrc[3] REAL 3
@ fDatasSrc[4] REAL 4
@ fDataSrc[5] REAL 5
1 MERN TRB(pfDataSrc:= ADR(fDataSrc) , uiSize:=fiSize[ 5 |, fﬁtZCut=>fjatacut Vi
2| O
LD
Expression Type Value
d@ fDataout REAL 3
@ fisize UINT 5
= & fDatasrc ARRAY [1..10] OF REAL
d fDataSrc[1] REAL 1
d fDatasrc[2] REAL 2
d fDatasrc[3] REAL 3
d fDatasrc[4] REAL 4
d fDatasrc[5] REAL ]

1|

I

[*Average calculation®)

ADR(fDataSrc)
fiSize

MEAMN_TAB

pfDataSrc
uiSize

fDataOut

fDataout [ 3 |

4.5.4 ZONE_TAB
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This instruction controls an output value (adding the deviation to the input value) by using the specified
deviation based on whether the input value is positive or negative.

The execution result is saved to fDataOut based on the sign of the input value fDataSrc as well as fLim-
itHigh or fLimitLow.

When fDataSrc is less than 0, fDataSrc plus fLimitLow is greater than or equal to fDataOut.

When fDataSrc is greater than 0, fDataSrc plus fLimitHigh is greater than or equal to fDataOut.

When fDataSrc is 0, fDataOut is less than or equal to 0.

fDataOut 1

—

fDataOut i

/ -------- fLimitHigh

fDataSrc

fDataSrc
fLimitLow /
B Instruction format
Instruction Name FB/FC LD Expression ST Expression
ZOME_TAB
ZONE_TRB(
] Er?'l L e flimitHigh:= ,
ZONE_TAB Regional control FC  fLimitHigh — flimitLow:= ,
- fLimitLow fDataOut |- fDataSrc:=
- fDataSrc fDatalut=> )
B Variables
Input variables
Input Variable | Name Data Type Value Range Initial Description
Value
fLimitHigh Positive deviation | REAL - 0 Positive deviation,
with the deviation val-
ue of the input value
fLimitLow Negative devia- REAL - 0 Negative deviation,
tion with the deviation val-
ue of the input value
fDataSrc Source data REAL - 0 Input value
Output variables
Output Name Data Type Value Range Initial Description
Variable Value
fDataOut Target data REAL - 0 Output value
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o Real Time, Duration,
Boolean SISl Integer Number | Date, and Text String
2 || 2|25 |S|lclS|S|lv|l=|o|lc|m|5 2|94 4
Q |5|/9|d|d|2| =z |8|S|z|z|z|lz||@|=|3 |0 |9|Z
e |A|8|g|&8|3|5|3|3|53|7|5|5|F|B|F|7 |57\ %
fLimitHigh - e e B e
fLimitLow - - - - - - Y - - - S
fDataSrc - - - - - Y - - - .
fDataOut - e I I e e VT (e I A
B Program example
ST
Expression Type Value
& LimitHigh REAL 5
@ LimitLow REAL -5
@ Datasrcl REAL 2
# DataSrcl REAL -2
& DataSrc2 REAL 10
@ Datasrc3 REAL -10
d DataOutl REAL 7
# DataOuti REAL -7
& DataOut2 REAL 15
A
1© ZONE_TAB(
2 fLimitHigh:=LimitHighl 5 ],
2 flimitLow:=LimitLlow[ 5 |,
4 fhataSrc:=DataSrci[ 2 |,
5 fDatalut=> DataOutl___7 __ |:
& © ZONE_TEB(
7 fLimitHigh:=LimitHigh _ 5 ],
] flimitLow:=LimitLow 5 |,
] fhataSrc:=DataSrcl] =2 |,
10 fDatalut=> Datatutl 7 |
11 © ZONE TAB(
12 flimitHigh:=LimitHign] 5 ],
13 flimitLow:=LimitLow &5 |,
14 fhataSrc:=DataSrc2[ w0 |,
15 fDatalut=> Datalut2[ 15 |):
16 = ZONE TAB(
17 fLimitHigh:=LimitHigh[ 5 |,
18 flimitlow:=LimitLlow 5 |,
15 fDataSrc:=DataSrc3[___0 |,
20 fhatalut=> Datalut3 -15 |} s [RETUAN]
LD
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e Net comment
ZOME_TAB
LimitHigh 5 fLimitHigh donel
LimitLow -5 fLimitlow fDataOut — pataout0
DrataSrcO 2 fDataSrc
2 Net comment
ZOME_TAB
LimitHigh 5 fLimitHigh donel
LimitLow -5 flimitLow fDataOut |— pataOutl
DataSrcl -2 fDataSre
3 MNet comment
ZOME_TAB
LiritHigh 5 fLimitHigh done?
LimitLow -5 flimitlow fDataOut \— DataOut2
DataSrc2 10 fDataSrc
4 Net comment
ZONMNE_TAB
LirnitHigh 5 fLimitHigh done3
LimitLow -5 flimitLow fDataOut Datalut3 m
CrataSrc3 -10 fDataSrc

4.5.5 ZRST_TAB

This instruction resets data in a table in batches.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
- EN ENO |- . i
ZRST_TAB Reset all FC pbyData:=),
- pbyData B uiSize:=):
- uiSize
M Variables

Input variables

Input Variable Name Data Type Value Range Initial Description
Value

Head address of data

pbyData Source data POINTER TO REAL

uiSize Data length UINT 1to 1024 0 Data length

Output variables
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Output Name Data Type Value Range Initial Description
Variable Value
TRUE: Function execu-
tion is successful.
ZRST_TAB Return value BOOL [TRUE, FALSE] FALSE .
FALSE: Function exe-
cution fails.
. . Real Time, Duration,
Boolean Bit String Integer A
Number | Date,and Text String
z o2 2|2(S|c|S|Ele|lz|olc|lm|m |22 3
S [3|%815/8|2/2/2|5|2|/3|2|z|8 |28 |5/5/S|3)z2
~ ©Olg|o| — | = = = m 5
pbyData POINTER TO REAL
uiSize - S A l o B I R I A I B
ZRST_ ~ e e . - - N
TAB

B Program example

ST

uiSize = 10 indicates that 10 elements of the floating-point number array are reset in a batch.

W L3 Ra

ZRST_TRR(
pbyData:=ADR (byData] 0 |
uiSize:=Size[ 10 J*4

I

16-bit WORD addresses %MWO0 to %MW?9 are reset in a batch.

ZRST _TaRB(

rbyData:=ADR({EMWI[_ 0 |,
diSize:=Size[ 10 _J*2):

Bit elements %QX0.0 to %QX9.7 are reset in a batch. The bit element address must start from 0, and the
number of bits to reset is iSize x 8.

LD

ZRST_TAR(

pbyData:=ADR{:0x0. (N ,
uiSize:=Size[ 10 | ;|RETORN]

uiSize = 10 indicates that 10 elements of the floating-point number array are reset in a batch.

xExecute

[ ——

ADR(afDataSrc) —{pPByC

uiSize*4 [ 40 H—{uiSi

16-bit WORD addresses %MWO0 to %MW?9 are reset in a batch.
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xExecute

=i}

ADR(IBMWO) —

uiSize*2 [ 20 L

Bit elements %QX0.0 to %QX9.7 are reset in a batch. The bit element address must start from 0, and the
number of bits to reset is iSize x 8.

4.5.6 SCL_TAB

wExecute

— ——

ADR(%:QX0.0) —{ P!

uiSize [ 10 |—{uibiz

This instruction controls an output value (adding the deviation to the input value) by using the specified
deviation based on whether the input value is positive or negative.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
SCL_TAE JCL_TRB{
Fixed coordinates - EN ENO — :I_:lataIn:= !
SCL_TAB (different point coor- | FC | - fDiataln - piDataSrc:= ,
dinate) — pfDataSrc fDataQut |— byMode:= ,
- byMode fhatalut=> |
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Description
Value
fDataln Source data REAL 0 Input data
uiSize Data length UINT 0 Data length
pfDataSrc Source data POINTER TO REAL Table data
byMode Mode BYTE 1to2 0 1\2 (x, y) mode
1\2 (x,y) mode: 1: x1,y1;x2,y2;...xn,yn  2:x1,x2,...xn;yl,y2...yn;
Output variables
Output Name Data Type Value Range Initial Description
Variable Value
fDataOut Target data REAL Output value
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. . Real Time, Duration,

Boolean Bit String Integer A

Number | Date, and Text String
w w | = g = Sle|S|CS|lvw|l=|g|c|= = 4| o | 4 4

= o @ O = X -
S |A8|2|8/2|3|2|2|3|3|3|3|E| & |8|5|8|%Z2
— o | g|lo|H = | = = (g o)
fDataln . R N R . - B I
uiSize . T T V-] . T . B - A
pfDataSrc POINTER TO REAL

byMode . V-] I N . N - I
fDataOut ) A R N o B A I N A N ) B B I

B Program example

This instruction finds the output value fDataOut corresponding to the input value fData based on the dia-
gram determined by the table in pfDataSrc.

fDataOut

Y

h

Point 1

|
|
I
I
I
L
;

Point 2

Point 5

Point 3

A

f¥Data

e’

Point 4

See the data in the following table.

Valid input range

Xy
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Setting Iltem Data Table Address -
Point and Coordinates pfDataSrch- °
Point 1 X coordinate (pfDataSrc+1)A- °
Y coordinate (pfDataSrc+2)n- ‘
Point 2 X coordinate (pfDataSrc+3)7- &
Y coordinate (pfDataSrc+4)A.: ¢
Point 3 X coordinate (pfDataSrc+5)"- o
Y coordinate (pfDataSrc+6)7- °
Point4 X coordinate (pfDataSrc+7)A: |"
Y coordinate (pfDataSrc+8)7- °
Point5 X coordinate (pfDataSrc+9)A. ¢
Y coordinate (pfDataSrc+10)A- °
The initial values for this instruction are as follows:
Variable pin definition
Variable Name Data Type Initial Value
fDataln Input value REAL 0
pfDataSrc Table data ARRAY OF REAL 0
byMode 1\2 (x,y) mode BYTE 0
fDataOut Output value REAL 0
1\2 (x, y) mode: 1: x1,y1;x2,y2;...xn,yn  2:x1,x2,...xn;y1y2...yn;
B Program example
ST
Expression Type Value
@ Data REAL 5
= @ Datasrc ARRAY [0..10] OF R....
@ DataSrc[0] REAL 3
@ DataSrc[1] REAL 0
@ Datasrc[2] REAL 0
@ Datasrc[3] REAL 10
@ Datasrc[4] REAL 10
@ Datasrc[5] REAL 20
@ Datasrc[6] REAL 0
1 ¢ SCL_TAB(
z fDataln:= Datal 35 |
3 pflataSrc:=ADR{DataSrc) ,
4 byMode:= Mode[ 1 |,
5 fDatalut=>Datalu____ 5 |i;
g RETURN
LD
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Expression Type Value
@ Data REAL 5
= & Datasrc ARRAY [0..10] OF R...
@ Datasrc[0] REAL 3
@ DataSrc[1] REAL 0
@ DataSrc[2] REAL 0
@ Datasrc[3] REAL 10
@ Datasrc[4] REAL 10
@ Datasrc[5] REAL 20
@ Datasrclfl RFAl 0
-
1 Net comment
SCL_TAB
Data fDataln Done
ADR(DataSre) pfDataSrc fDataOut — DataOut [ 5 |
Mode byMode

4.5.7 SORT_TAB

This instruction sorts arrays of the iRow row and iCol column based on the parameters in the uiRef col-
umn, storing the sorting result in the variable area starting from the pfDataDes unit.

B Instruction format

-440-

Instruction Name FB/FC LD Expression ST Expression
SORT_TAB SORT T2B(
EN ENO |— P
piDataSrc:= ,
— pfDataSrc — i B =
) —{ uiRow !
SORT_TAB Data sorting FC Licol uiCol:= ,
pfDatales:= ,
— pfDataDes HiRerio
— uiRef o
byMode:=
— byMode . :I
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Description
Value
pfDataSrc Source data POINTER TO REAL | - Data sorting
uiRow Row UINT 1to 32 Data row
uiCol Column UINT 1t032 Data column
pfDataDes Target data POINTER TO REAL | - Data output
uiRef Row/Column UINT 1to 32 By row or column
byMode Sorting mode BYTE 1to4 Sorting mode

Output variables
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Output Name Data Type Value Range Initial Description
Variable Value
SORT_TAB Return value BOOL [TRUE, FALSE] FALSE TRUE: Function execu-
tion is successful.
FALSE: Function exe-
cution fails.
. . Real Time, Duration,
Boolean Bit String Integer i
Number | Date, and Text String
@ w| = |2 5|c|c|cS|c — x| 5|2 O 4
S |3|13|5|8|2|/s|2/c|¢|2|2|2/8|8|2/8|8|g|=
= m S| B85 |5|5 |4 | |&Z|m|m|© =
pfDataSrc | POINTER TO REAL
uiRow - S I N N - - - -] - - - - - - - -
icol .-
pfDataDes | POINTER TO REAL
uiRef - - - - - e A e e e EET e - - - - - -
byMode - S S - S R N I e - - - - - -
SORT_TAB v e e e e e e R R R R R

pfDataSrc is the start unit for the first variable in the first row (or first record).

uiRow is the number of rows (or records) in the array.

uiCol is the number of columns in the array, or the number of entries in each record.

pfDataDes is the start unit for storing the sorted data. The number of subsequent variable units occupied
is the same as the number of array variables before the sorting.

uiRef is the number of the array row or column that serves as the reference for sorting.

byMode is the sorting mode. 1: By column in ascending order; 2: By column in descending order; 3: By row

in ascending order; 4: By row in descending order

B Program example

ST

When uiRef is 2, data sorting is shown in the following figure.
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Expression Type Value
d fDataDes[2] REAL 1
@ fDataDes[3] REAL =
@ fDataDes[4] REAL 4
4 fDataDes[5] REAL 7
@ fDataDes[f] REAL 82
@ fDataDes[7] REAL 85
@ fDataDes[8] REAL 87
d fDataDes[9] REAL 80
g fDataDes[10] REAL g9
i fDataDes[11] REAL 91
@ fDataDes[12] REAL 78
d fDataDes[13] REAL 85

= 1 S0RT_TAB(

2 pfDataSrc:= ADR(fDatalrc),
3 uiRow:=Row 5 |,

4 uiColi= Col[ 4

5 pflatales:=ADR(fDatalDes) ,
& uiRef:=Ref[ 2 |,

7 byMode:= Mode[ 1 i

g RETURM

When uiRef is 4, data sorting is shown in the following figure.

Expression Type Value
@ fDataDes[12] REAL 91
@ fDataDes[13] REAL 78
@ fDataDes[14] REAL 39
@ fDataDes[15] REAL 75
@ fDataDes[16] REAL 77 -
@ fDataDes[17] REAL 81
@ fDataDes[18] REAL 83
@ fDataDes[19] REAL 3
@ fDataDes[20] REAL 0
@ Ref UINT 4
@ Mode BYTE 1
= 1| SORT_TAB(

z pfDataSrc:= ADR(fDatalSrc),

3 uiRow:=Row_35 |,

4 uiCol:= Col] 4 |

5 pflatales:=ADR (fDatales) ,

& uiRef:=Reifl 4 |,

7 byMode:= Mode[ 3 |i:

g RETURN

LD
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Net comment

SORT_TAB ‘

ADR(fDataDes) — pfDataSrc
Row 5 |— uiRow

Col 4 |— uiCol
ADR(fDataDes) —{ pfDataDes

Ref |:— uiRef

MWode — byMode

The initial values of afDataSrc are as follows.

@ afDataSrc ARRAY [0..100] OF REAL
& afDatasrc[0] REAL 1
@ afDataSrc[1] REAL 2
& afDatasrc[2] REAL 3
& afDatasrc[3] REAL 4
& afDatasrc[4] REAL 3
@ afDataSrc[5] REAL a5
@ afDataSrc[6] REAL a2
@ afDataSrc[7] REAL 77
é@ afDataSrc[8] REAL g0
é@ afDataSrc[9] REAL a7
& afDatasSrc[10] REAL 78
@ afDatasSrc[11] REAL 91
é@ afDatasSrc[12] REAL as
é@ afDatasSrc[13] REAL 81
@ afDataSrc[14] REAL 85
#@ afDataSrc[15] REAL a3
@ afDatasrc[16] REAL 81
& afDatasSrc[17] REAL a8
é@ afDataSrc[18] REAL 75
é@ afDataSrc[19] REAL 77
@ afDatasrc[20] REAL 0

The initial values of afDataDes are as follows.
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@ afDataDes

ARRAY [0.,100] OF REAL

# afDataDes[0] REAL 0
# afDataDes[1] REAL 0
# afDataDes[2] REAL 0
# afDataDes[3] REAL 0
# afDataDes[4] REAL 0
# afDataDes[5] REAL 0
# afDataDes[f] REAL 0
# afDataDes[7] REAL 0
# afDataDes[8] REAL 0
# afDataDes[9] REAL 0
# afDataDes[10] REAL 0
# afDataDes[11] REAL 0
# afDataDes[12] REAL 0
# afDataDes[13] REAL 0
# afDataDes[14] REAL 0
# afDataDes[15] REAL 0
# afDataDes[16] REAL 0
# afDataDes[17] REAL 0
The equivalent table for preceding values of afDataSrc is as follows.
Line No. 1o 2o 3 4o
Line No. Student ID Chinese Mathematics Physics
1o fDataSrc[0]«| fDataSrc[5]«| fDataSrc[10].| fDataSrc[15]«
1e 8he T8e 83«
20 fDataSrc[1]+| fDataSrc[6]«| fDataSrc[11]+| fDataSrc[16]«
20 32¢ 91 81
3e fDataSrc[2]-| fDataSrec[7]«| fDataSrc[12]+| fDataSrec[17]«
3o T7e 89« 88«
4o fDataSrc[3]«| fDataSrc[8]«| fDataSrc[13]«| fDataSrc[18]«
4o 90- 81« Tha
5e fDataSrc[4].| fDataSrc[9]«| fDataSrc[14]+| fDataSrc[19]«
e 7. 95. N

When uiColRef is 2 and xExecute is TRUE, the sorting result is as follows.
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Line No. 1- 2 3e 4o M
Line No. Student ID Chinese Mathematics Physics
1le fDataDes[0]+| fDataDes[5]«| fDataDes[10]+| fDataDes[15]+|
3¢ Tle 89. 88e
2o fDataDes[1]«| fDataDes[6]«| fDataDes[11]«| fDataDes[16].[
2¢ 82s 91 81-
30 fDataDes[2]| fDataDes[7]«| fDataDes[12]+| fDataDes[17]«|
1 8be 78« 83-
4o fDataDes[3]+| fDataDes[8]«| fDataDes[13]+| fDataDes[18]+|
He 87« 95+ 77
5e fDataDes[4]«| fDataDes[9]-| fDataDes[14]«| fDataDes[19].|"
4. 90- 81« The
When uiColRef is 4 and xExecute is TRUE, the sorting result is as follows.
Line No. 1o 20 3a 4.
Line No. Student ID Chinese Mathematics Physics
1e fDataDes[0]«-| fDataDes[5]«| fDataDes[10]«| fDataDes[15]«|
4- 90. 81« 75«
Qe fDataDes[1]+| fDataDes[6]+| fDataDes[11]+| fDataDes[16].|
9 87« 95¢ TTa
3e fDataDes[2]+| fDataDes[7]+| fDataDes[12]| fDataDes[17]+|
2e 82« 91« 81e
4e fDataDes[3]+| fDataDes[8]+| fDataDes[13]+| fDataDes[18].|
1. 85 78 830
5o fDataDes[4]+| fDataDes[9]+| fDataDes[14].| fDataDes[19].|
3¢ 7T 89« 88a

4.5.8 RAMP_TAB

This instruction changes the output value from the minimum value to the maximum value at a specified
interval, and vice versa. This instruction aims to perform linear interpolation between two given data en-
tries at a specified time interval, so as to output intermediate values in a sequential manner based on the

scanning execution time, until the end value is reached.
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fHigh

i fOut

One scan period

fHigh —.

flLow

One scan period

t/ms t/ms
uiCycleNum _ uiCycleNum
B Instruction format
Instruction Name FB/FC LD Expression ST Expression
EAMP TRE(
®Enable:= ,
RAMP_TAB fStart:=,
C fEnd:= ,
—! xEnable *Walid [— Feriodic:e
—|{ fStart *Busy — o -
RAMP_TAB Ramp instruction FB fEnd £ ! uiCyclelum:= ,
— TEn xError (— KValid=> ,
— xPeriodic  dwErrorlD |— ¥Busy=> ,
—! uiCycleMum Walue — ®xError=> ,
dwErrorlID=> ,
fValue=> );
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Description
Value
Input high level to
XxEnable Executed BOOL [TRUE, FALSE] FALSE enable the function
block
fStart Start value REAL - 0 Start value
fEnd End value REAL - 0 End value
- . FALSE: Executing once
xPeriodic Cyclic output BOOL [TRUE, FALSE] FALSE TRUE: Cyclic execution
uiCycleNum Number of com- | T i 0 Number of completed
pleted periods periods
Output variables
Output Name Data Type Value Range Initial Description
Variable Value
xValid Compliant BOOL [TRUE, FALSE] FALSE TRUE: Function execu-

tion is successful.

FALSE: Function exe-
cution fails.
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Output Name Data Type Value Range Initial Description
Variable Value
xBusy Executing BOOL [TRUE, FALSE] FALSE TRUE: Function execu-
tion is successful.
FALSE: Function exe-
cution fails.
xError Error BOOL [TRUE, FALSE] FALSE TRUE: Function execu-
tion is successful.
FALSE: Function exe-
cution fails.
dwErrorlD Error code DWORD - 0 Error ID
fvalue Current value REAL - 0 Current value
Time, Duration,
Boolean Bit String Integer Rz )
Number | Date, and Text String
@ g |2 |2|5|S|c|S|S|lv|l=|o|lc|l=m|5 2|9 4
o < | O | = |9lclz|l=z|l=zs|o|2&B|=|3 o | =
3 S| 9 = = Z|z| 2| 0|59 |32
° |F|&|8|8|5|3|5|3|3|7|3|5|7|F|F|A|5|7 |3
xEnable V S I - S I A I A A - - - S
fStart - - - SRR B v -]
fEnd - - - - - - - S| - - - - - - - N
xPeriodic v - - - - - - . - -] - - - - - - - -
uiCycleNum - R I R B SN e - - - - S I
xValid v - - - - - - . - - - - - - - - - -
xBusy v - - - - - - . - - - - - - - - - -
xError v - - - - - - i - - - - - - - - - -
dweErrorlD - - - N - - - . - - - - - - - - -l -
fvalue - - - - - - - e - - - N - - - - - -

B Program example

ST
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Expression Type Value
# Enable BOOL
@ Start REAL 0
@ End REAL 100
@ Perindic BOOL FALSE
@ CycleMum INT 100
@ Valid BOOL
e
= 1| maMp TEB 1|
z #Enabl c|fEIEY: =Frabl=RETEN,
3 fstart[ 0 J=Start[ 0 ]
< fEnd| 100 |:= End| 100 |y
5 wPeriodicfME: =FeriodicfiEgy |
& uiCyclelum 100 |:=CycleNum| 100 | ,
7 LYEIRE TRUE SUENRE TRUE B
: xEusyGNE>Eus R .
. xEzror TN ErrorEIE |
10 qwErrorIil 8 > ErrerIf 8]
11 value[ w8 > Value[ i@ )
1z RETURN
LD
Expression Type Value
+ @ RAMP_TAB O RAMP_TAB
@ Enable BOOL TRUE
@@ Start REAL 0
@ End REAL 100
@ Periodic BOOL FALSE
@ CycleMum JIMT 100
d@ valid BOOL FALSE
@ Busy BOOL TRUE
@ Error BOOL FALSE
& ErrorID DWORD 0
@ Value REAL 100
I
. MNet comment
RAMP_TAB_D
Enable RAMP_TAB
%IH ):Enﬂble ){vﬂlid W
Start 0 — fStart xBusy = Busy NG
End 100 1 fEnd ®EFror = Error
RIS FALSE g wPeriodic  dwErrorlD — ErrarD [ o ]
CycleNum [ 100 |—{ uiCycleNum Value \— value

4.5.9 WSUM_TAB

This instruction calculates the total sum for a specified amount of data in a table.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
WEUM_TAE W5UM_TLRE({
4 EN ENO |- fhatalSrc:=
WSUM_TAB Calculate the total FC F ~H v
value - piDataSrc — uifize:= ,
- uiSize fDataOut |- fhatalut=> )
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Description
Value
pfDataSrc Source data POINTER TO REAL | - - Head address of data
uiSize Data length UINT 1to0 1024 0 Data length
Output variables
Qutput Name Data Type Value Range Initial Description
Variable Value
fDataOut Target data REAL - - Total sum
OutputVari- | Name Data Type Value Range Initial Description
able Value
fDataOut Target data REAL - - Total sum
. . Real Time, Duration,
Boolean Bit String Integer .
Number | Date, and Text String
@ @ | = g S clc|lS | CS|lv|l-olclm| T oo 4
o o sl =z=|@lciz|z|=|z/o| 8B |=|=|o|9o|=
o = 2 %3 2|2|3|2|3|3|7|5|5|2|& |~ = o7z
pfDataSrc | POINTER TO REAL
uiSize - e e e B R T A S I N - - - - | - - -] -
fDataOut - e e e e B B e N N - - | - S

B Program example

ST
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Expression Type Walue
= @ fDataSrc ARRAY [0..10] OF R...
d fDatasrc[0] REAL 1
& fDataSrc[1] REAL 2
# fDatasrc[2] REAL 3
d fDatasrc[3] REAL 0
d fDataSrc[4] REAL 0
d fDatasrc[5] REAL 0
i fDatasrc[g] REAL 0
# fDatasrc[7] REAL 0
dp fDatasrc[d] REAL 0
& fDataSrc[8] REAL a
d fDatasrc[10] REAL 0
@ Size UINT 3
@ DataOut REAL &
1 W5SUM_TAB(
b pflataSrc:= ADR(fDatasSrc),
e uiSize:= Size[ 2 |,
4 fhatalut=>Datalut] & | ):
a RETURM
LD
Expression Type Value
= @ fDataSrc ARRAY [0..10] OF R....
& fDataSrc[0] REAL 1
d fDatasre[1] REAL 2
d fDatasrc[2] REAL 3
d fDatasre[3] REAL 0
@ fDatasrc[4] REAL 0
g fDataSrc[5] REAL 1
d fDatasrc[g] REAL 0
d fDatasrc[7] REAL 0
d fDatasSre[d] REAL 0
@ fDatasrc[9] REAL 0
# fDataSrc[10] REAL 1
@ Size UIMT 3
@ DataOut REAL 6
# Done BOOL
(*Data sum™)
WSUM_TAB
ADR(fDataSrc) pfDataSrc Done
Cize uiSize Datalut | — DataOut [ 6 |
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4.5.10 RecSearch

This instruction searches an array of structures for elements that match the search key with the specified

method.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
RecSearch(In :=,
RecSearch Size =
—EN ENO o
I Member =,
—In
—| Size Cut Key:=,
RecSearch Record search FC __ | Member N Mode := |
— Key InOutPos :=,
— Mode Out =>,
— InQutPos Num =>);
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Description
Value
In[] (array) Array to search i Depends on data i Array of structures to
types search
. Number of ele- Depends on data Number of array ele-
Size UINT 1
ments to search types ments to search
Member Member to search | - Depends on data i Member of In[] struc-
types ture to search
Key Search keyword - Depends on data - Search value
types
1 (_LINEAR), 1
Mode Search method _eSEARCH_MODE | 2 (_BIN_ASC), (_LIN- Search method
3 (_BIN_DESC) EAR)
In-out variables
In-Out Name Data Type Value Range Initial Description
Variable Value
Element num-
InOutPosf] bers of matching | UINT Depends on data types 0 E‘eme.”t numbers of
(array) matching elements
elements
Output variables
Output Name Data Type Value Range Initial Description
Variable Value
TRUE: There are
elements that match
conditions.
Out Search result BOOL [FALSE, TRUE] FALSE
FALSE: There are no
elements that match
conditions.
Number of
Num UINT Depends on data types 0 Number of matches
matches
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. . Real Time, Duration,
Boolean Bit String Integer .
Number | Date, and Text String
Uﬂméggccccw_on—;u'_ﬂc_q 4
S |2/3|3|3|2/s|2/5|2|2|2|5/28|2|2/8|8|z3|=
9%33335335—'35.’235%0"%
In[] (array) | Specify an array of structures.
Size - - - - - - NO- - - - - - - - - - - - -
: el N N YN NV Y Y Y Y
MemBer
Data with the same data type as the search member of In[]
Key Array with the same data type as the elements of Member
Mode Refer to Function for the enumerators of the enumerated type _eSEARCH_MODE.
InOut- | - B T e e
Pos|]
(array)
out |+
Num |- T

B Function

This instruction searches an array of structures In[] for Size elements ranging from In[0] to In[Size — 1]

where the

value of Member matches Key.

One of the members to search in the elements of In[] is transmitted to Member as a parameter.

If any matching elements are found, the value of search result Out changes to TRUE. The element number
of the matching element is assigned to InOutPos[0] and the number of matching elements is assigned to
Num. If there are two or more matching elements, the element number of the lowest matching element
in In[] is assigned to InOutPos[0].

If there are no matching elements, the value of Out is FALSE and InOutPos[0] and Num are 0.

Always attach the element number to the input parameter that is transmitted to In[], such as Array([3].

The data type of search method Mode is enumerated type _eSEARCH_MODE. The meanings of the enu-
merators are as follows.

Enumerator Meaning
1 (_LINEAR) Linear search
2 (_BIN_ASC) Ascending binary search
3 (_BIN_DESC) Descending binary search

B Program example

For a linear search, the search is performed in order from the first element of In].

The following example is for when Size is UINT#5, Key is INT#1234 and Mode is _LINEAR.

Item LD ST
YRR
aryatru : ARRAY[1..5] OF STEUCT TEST
uiSize ¢ UINT := =:
Defined iKey : INT = 1234;
variable zlut : BOOL;
uilum : UINT:
arvyPos : ABRAY[1..:5] OF UINT:
END VAR
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RecSearch(
In := 3t 1
RecSearch n arg,ﬁ ]_:u[ 1.
EN ENOD Size = uiSize,
arystru[1] — In | Member := arystru[l].Mem2,
Program uiSize — Size Out [~ yxOut Key := iKey,
& arystru[ll.Mem2 — Member Mum — yiNum Mode = 1.,
iKey — Key InQutPos := aryPoa[l],
1—] ;ﬂ;dfp fut = x0ut,
aryPos[l] — THIToe Hum => uilum
)z
“Mode" = _ LINEAR "Key"

"Size" =UINT #5

In [0]= arystru

In [1]= arystru

In [2]= arystru

In [3]= arystru

n [4]= arystru

(1]

(2]

[3]

(5]

"Member" =arystru

0000

3456

0000

0000

2345

0000

0000

1234

0000

0000

3456

0000

0000

1234

0000

InOutPos

[1].

Member m

"Out" =xO0ut

"Num" = uiNum

[0]= aryPos [ 1]

Mem2

TRUE Matches

UINT #2

UINT #3

For an ascending binary search, the array elements in the input parameter that is transmitted to In[] must
be in ascending order before this instruction is executed. Then a binary search is performed by executing

this instruction.

Using the same example as before, the order of the array elements and the processing results will be as
shown below for an ascending binary search.

INT #1234

"Mode" =_BIN _ASC

"Size" =UINT #5

" Key"

In [0]= arystru

[1]

0000

1234

0000

In [1]= arystru

In [2]= arystru

In [3]= arystru

5

[4]= arystru

[2]

(3]

[4]

[5]

0000

1234

0000

0000

2345

0000

0000

3456

0000

0000

3456

0000

"Member" = arystru [4].

p/Memberm

InOutPos

"Out" = xOut

[0]=aryPos [1]

"Num" = uiNum

Mem2

TRUE Matches
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For a descending binary search, the array elements in the input parameter that is transmitted to In[] must
be in descending order before this instruction is executed. Then a binary search is performed by execut-
ing this instruction.

Using the same example as before, the order of the array elements and the processing results will be as
shown below for a descending binary search.

"Mode" = _BIN _DESC " Key" INT #1234
"Member" =arystru [1]. Mem 2

0000 /
In [0]=arystru [1] 3456 Member m
0000

0000
In [1]=arystru [2] 3456
0000

0000
"Size" = UINT#5 In [2]=arystru [3] 2345
0000

0000
In[3)=arystru [4] | 1234 | Out” =xOut TRUE | Matches

0000

0000 InOutPos [0]=aryPos [ 1] UINT #4

In [4]=arystru  [5] 1234 "Num " = uiNum UINT #2
0000

Precautions
The overall structure of In[] can also be a higher-level member.
(Example) In[0] = str0.str1[0].

When Member is a real number, different values may introduce errors and may not produce the ex-
pected results.

When the value of Size is 0, the value of Out is FALSE and the value of Num is 0. InOutPos|[] does not
change.

When the value of Mode is _BIN_ASC or _BIN_DESC and the elements of In[] are not in asce