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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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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.)

Maintenance will be charged when warranty expires.
Even in the warranty period, a maintenance fee will be charged for 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 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

@ 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

4@ 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

pollution.

@ 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

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 1

Ac._::mmin

@ 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.




1Overview of BasicInstructions

1 Overview of Basic Instructions

1.1 Overview

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 0 to 4294967295
Long word LWORD 64 0to (2764 - 1)
Short integer SINT 8 -128 to +127
Unsigned short | USINT 8 0to 255
integer
Integer Integer INT 16 —-32768 to +32767
Unsigned inte- | UINT 16 0to 65535
ger
Double integer | DINT 32 - 2147483648 to +2147483647
Unsigned dou- | UDINT 32 0 to 4294967295
ble integer
Long integer LINT 64 -2763to (2763 - 1)
Unsigned long | ULINT 64 Oto (2764 - 1)
integer
. 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#0d0hOmMOs0 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#213503D23H34M335709M-
S551US615NS
Note:

*N: Defined size of text string + 1
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2 Instruction List

Instruction Category Name FB/FC Function

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
AryCmpNE FC Array comparison not equal

Comparison instruc-  |AryCmpEQV FC Array value comparison equal

tions 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
ArySearch FC Array search

Selection instructions  |SgL 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

. . CTUD_** FB Up-down counter group

Counter instructions CTD FB Down-counter
CTU FB Up-counter
CTUD FB Up-down counter
AccumulationTimer FB Accumulation timer
Timer FC Hundred-ms timer

Timer instructions LLs F8 Timer pulse
TON FB On-delay timer
TOF FB Off-delay timer
RTC FB Real-time clock
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Instruction Category Name FB/FC Function

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
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
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

. . RCL FC Rotate left with carry

Shiftinstructions 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
DINT_TO_<TYPE> FC Conversion from long integer to a type

Data type conversion |UDINT_TO_<TYPE> FC Conversion from unsigned long integer
instructions toatype
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
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 con-
version 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
Data processing in- SUM FC Sum of ON bits
structions BTOW FC Byte to word
SWAP FC Swap bytes
XCH FC Data exchange
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 conver-
sion
Word_To_HexString FC Word-to-hexadecimal text string conver-
sion
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 num-
ber)
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)
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Instruction Category FB/FC Function
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
ColmTolLine_** 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
Data processing in- DispartDigit FC Four-bit separation
. UniteDigit_** FC Four-bit join group
structions - : -
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
COsS FC Cosine
TAN FC Tangent
ASIN FC Arcsine
ACOS FC Arc cosine
. . ATAN FC Arc tangent
Math instructions RAD FC Degrees to radians
DEG FC Radians to degrees
ArySD FC Array element standard deviation
RoundUp FC Round up real number (Rounds up a real
number at the first decimal digit to make
an integer)
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
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Instruction Category Name FB/FC Function
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
Time and time of day | DateStructToDt FC Join time
instructions 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
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 delimit-
ers
SubDelimiter_LR FC Get text strings to LREAL minus delimit-
ers
ToUCase FC Convert to uppercase
ToLCase FC Convert to lowercase
StringSum FC Checksum calculation
LEN FC Get characters count of string
Text string instructions LEFT FC Intercept str!ng, start from Igft
RIGHT FC Intercept string, start from right
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
ADR FC Get address
Address operation A FC Get at.jdress content
. . BITADR FC Get bit address
instructions
StackPush FC Push onto stack
StackFIFO FC First in first out
Queue instructions StackLIFO FC Last in first out
Stackins FC Insert into stack
StackDel FC Delete from stack
FIFO FB First in first out ring queue
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Instruction Category Name FB/FC Function
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)
Table and range in- SORT_TAB FC Data sQrting .
structions 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
FileOpen FB Open file
FileClose FB Close file
FileRead FB Read file
FileWrite FB Write file
FileCopy FB Copy file
FileRemove FB Delete file
File operation instruc- |FileRename FB Change file name
tions FileWriteVar FB Write variable to file
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
PD FB Universal PD control
Analog calculation PID FB Universal PID control
instructions Universal PID control that can manually
PID_FIXCYCLE FB .
set the cycle time
BCD_TO_INT FC BCD to signed integer
INT_TO_BCD FC Signed integer to BCD
BCD_TO_BYTE FC BCD to BYTE
BCD conversion instruc-|BYTE_TO_BCD FC BYTE to BCD
tions BCD_TO_WORD FC BCD to word
WORD_TO_BCD FC Word to BCD
BCD_TO_DWORD FC BCD to double word
DWORD_TO_BCD FC Double word to BCD
LimitingFilter FB Limiting filter
MedianFilter FB Median value filtering
ArithmeticAverageFilter FB One-dimensional arithmetic mean filter-
ing
RecursiveAverageFilter FB Recursive averaging filter
Filter instructions MedianAverageFilter FB Median average filtering
LimitingAverageFilter FB Limiting average filtering
FirstOrderLagFilter FB First order lag filtering
WeightRecursiveAverageFilter FB Weighted recursive average filtering
DebounceFilter FB Debounce filter
LimitingDebounceFilter FB Limit debounce filter
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Instruction Category Name FB/FC Function
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 infor-
mation
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_SetSerialParam FB Parameter setting for serial port free
protocol
System instructions . .
y SysHC_SetSerialSendRecvParam FB Sertnd/Recelve parameter setting for
serial port free protocol
SysHC_GatewayConfig2 FB Gateway setting
GetFPGALogicVersion FB Get the FPGA logic version number
GetFPGASoftwareVersion FB Get the FPGA software version number
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_IOMODULE_DIAGNOSE FB Get diagnostic information of CPU local
modules
Analog waveform BLINK FB Simulate a blinking signal
. . 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
HC_Compare FB High-speed counter comparison
AM300/AM500/AC700 |HC_ArrayCompare FB High-speed counter array comparison
local counter instruc-  |HC_StepCompare FB High-speed counter equal distance com-
tions parison
HC_VirtualTouchProbe FB Virtual probe
HC_ChangeGearingRatio FB High-speed counter set gearing ratio
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
AM600 local counter HC_MeasurePulseWidth FB Measure counter pulse width
. . HC_Sample FB Counter start to sample
instructions HC_ReadBoolParameter FB Read counter boolean parameters
HC_WriteBoolParameter FB Write counter boolean parameters
HC_SetCompareM FB Counter multi-segment comparison
HC_SetRing FB Set counter mode
HC_ResetCmpOutput FB Reset comparison output
HC_WritelnterruptParameter FB Write counter interrupt parameters
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 pulse out- |MC_Stop_P FB Stop pulse axis motion
put instructions MC_Reset_P FB Reset pulse axis errors
MC_Power_P FB Enable local pulse axis
MC_ReadParameter_P FB Read pulse axis parameters
MC_WriteParameter_P FB Write pulse axis parameters
MC_SetPosition_P FB Set pulse axis position
MC_ReadStatus_P FB Read pulse axis status
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Instruction Category

Name

FB/FC

Function

HC_Counter_ETC FB Enable 2HCE counter
HC_SetCompare_ETC FB 2HCE counter comparison output
GR10-2I-!CE rem?te HC_Presetvalue_ETC FB Preset 2HCE counter value
counterinstructions HC_TouchProbe_ETC FB 2HCE counter probe
HC_Reset_ETC FB Reset 2HCE counter
Counter_ETC FB Enable 2HCE counter
Counter_SetCompare_ETC FB 2HCE counter comparison output
GR]O_SP.BE rem?te Counter_Presetvalue_ETC FB Preset 2HCE counter value
counter instructions Counter_TouchProbe_ETC FB 2HCE counter probe
Counter_Reset_ETC FB Reset 2HCE counter
TCP_Server FB Create TCP server communication
Free TCP communica- TCP_Client FB Create TCP client communication
tion instructions TCP_Connect FB Create TCP client, and connect to server
TCP_Receive FB Receive data
TCP_Send FB Send data
Free UDP communica- UDP_Peer' FB Actlv'ate UDP peer
tion instructions UDP_Receive FB Receive UDP data
UDP_Send FB Send UDP data
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
GET_CANOPEN_KERNEL_STATE FB Get the current state of the CANopen
kernel
CANopen communica- |GET_STATE FB Get the CANopen state of device
tion instructions SDO_READ FB Read specific object from object dictio-
nary of device
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_SdoReadDWord FB Read EtherCAT slave parameters as
DWORD
ETC_CO_SdoRead4 FB Read EtherCAT slave parameters that are
no longer than 4 bytes
ETC_CO_SdoRead FB Read EtherCAT slave parameters
EtherCAT communica- |ETC_CO_SdoWriteDWord FB Write EtherCAT slave parameters as
tion instructions DWORD
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
loDrvEtherNetIP FB Implicit instance of EtherNet/IP
RemoteAdapter FB Remote EtherNet/IP adapter
Generic_Service FB Performs generic service at EtherNet/IP
adapter
EtherNet/IP communi- Get_Attributes_All FB Get attributes of specific instance of all
cation instructions CIP object
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
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Instruction Category Name FB/FC Function
ModbusRTUChannel FB Trigger channel of ModbusRTU master
Modbus RTU communi- sysHC_ModbusRtuDeviceDiagnose  |FB Get dlagnost_lc information of ModbusR-
tion instructi TU slave devices
cation Instructions sysHC_ModbusRtuSlaveDiagnose FB Get diagnostic data of ModbusRTU mas-
ter accessing slaves
ModbusTCPChannel FB Trigger channel of ModbusTcp master
ModbusTCPServerConfig FB Modbus TCP slave configuration
ModbusTCPSlaveDisable FB Modbus TCP slave disable
i- M TCPsl IP fi -
Mo'dbu's TCP cc')mmunl ModbusTCPSlaveSetlPAddr FB .odbus CP slave IP address configura
cation instructions tion
sysHC_ModbusTcpDeviceDiagnose  |FB Get diagnostic information of ModbusT-
cp slave devices
sysHC_ModbusTcpSlaveDiagnose FB Get diagnostic data of ModbusTcp mas-
ter accessing slaves
MC_Power_CO FB Enable axis
MC_MoveAbsolute_CO FB Move absolute position
MC_MoveRelative_CO FB Move relative position
MC_MoveVelocity_CO FB Move in specified speed
MC_Home_CO FB Move homing
CANopen axis control MC_Stop_CO FB Stop motion
. . MC_Halt_CO FB Stop motion and motion can be inter-
instructions
rupted
MC_Reset_CO FB Reset status
MC_WriteParameter_CO FB Write specific axis parameters
MC_ReadParameter_CO FB Read specific axis parameters
MC_ReadStatus_CO FB Read motion status
MC_Halt_CO FB Stop motion and motion can be inter-

rupted
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3 Basic Instructions

3.1 Comparison Instructions

3.1.1 Instruction List

I -
nstruction 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
AryCmpNE FC Array comparison not equal
AryCmpEQV FC Array value comparison equal

Compari- AryCmpNEV EC ArrayI value comparison not

son instruc- equa

tions AryCmpLT FC Array comparison less than

A ison | h

AryCmplLE EC rray comparison less than or
equal
A -

AryCmpGT FC rray comparison greater
than

AryCmpGE EC Array comparison greater
than or equal

AryCmpLTV FC Array value comparison less
than

AryCmpLEV FC Array value comparison less
than or equal
A | i

AryCmpGTV FC rray value comparison
greater 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
In1 Input 1 - Depends on data 0 Data 1
types
In2 Input 2 - Depends 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- Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
Qo - wn
w w| 2| = =S| clS|S|w| =|og|lcl=%52 9| 4
o o vl = 9 — = = = = | m = |>|o|lo| =
s |A|8|8|8|/2/3|5|2|5|/5 |3 58 E553¢8%¢z
In1 Vv VoV VoV VIV VNV VYV VNV VIV VAV VYV
In2 Vv VoV VoV IV IV VIV VY VYV VIV IV VNV V|V
Out v - |- - S e - - - - - S T e Y R I

B Program example

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

Expression

@ Input 1
@ Input 2
§ Result

Type

INT 30

Value

Prepared Value Address

Comment

2 xResultBENE := Inpot 180 |> Input & |

3

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

b pou_1 x

Device.

Expression

& Input_

1

® Input_2
$® Output

tion.POU 1

Value

frepared  addressComment
Input 1
Input 2

Output

1

B Precautions

| Net comment

Output

n

Input 1 30—
Input_2 20

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
— EN -
LT Less than FC = <
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
In1 Input 1 - Depends on data 0 Data 1
types
In2 Input 2 - Depends 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 Comparison
result
Bool- Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
@ | wm | = g slS|lclElc v =-|lolcl=2% 29| 4
o o S| ol 2= 8 |CE > = = |z |0 m = o|9 | =
8 |A|8|8/8|8/|3/5/5/5 3|3 3|=|E|8|a|¢|% ¢
In1 v/ v v VYV
In2 Vv VoV VoV VYV
Out |/ - - - i i e e - - - - S S G S O L

B Program example

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

Device Application.POU
Expression Type
& Input_1 INT
% Input_2 INT
& Output BOOL

Value
10

I —

Prepared
Value

Address Comment

Input 1
Input 2

Qutput

1/ output|ENEN:=Input_]]

10 kKInput_2[ 30

|:BETURN]

. |

LD: When Input_1 is less than Input_2, the output is TRUE. Otherwise, the output is FALSE.
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i pou_1 x

Expression Type

Prepared
Value Value

Address

Input1

Comment

& Input_1 INT 10
& Input_2 INT 30 Input 2
# Output BOOL output
v -
1 Net comment
LT Output
EN < l[.ﬂ
input 1
Input_2 30

B Precautions

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
-4 EN -
GE Greater than or EC E > o
equal to — ]
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
In1 Input 1 - Depends on data 0 Data 1
types
In2 Input 2 - Depends 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 Comparison
result
Bool- Real Time, Duration,
Bit String Integer )
ean Number | Date, and Text String
® | m | = g E Clcl S| S| v - ol =S5/ 2]9|4 4
8|13 ¢ 312/ 2|E |3 z|=z|z|0mlz|=| 0|92
° Rl 2| g|8|5|3|3|/53|35|7|3|5|F|7 AR
In1 v VoV VoIV IV VIV VIV YV YV IV VIV VNV VYV
In2 VoV YV VIV VIV VNV Y YV VNV VIV VNV
Out |V |- |- - S e - - - - i i A e A 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 Input2
@ Output BOOL Output

1 outputE):=Input_1[_ 40 p=Input_2[ 30 |;[RETURN

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. =
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
—4 EN -
LE Less than or FC < -
equal to - —
B Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description
In1 Input 1 - Depends on data 0 Data 1
types
In2 Input 2 ; Depends 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 rce"sTIfa"”"
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Bool- Real Time, Duration,
Bit String Integer

ean Number | Date, and Text String

® | wm | = g sl S|lc|S|S|lu|l=|o|lc|=|%2 9| 4

o o w|  =| 9| = = = = | = | m |32 = olo| =

s3] 8|8|8/2/2/2/5/5|3|2|2|F|8|5|53/8)7¢
In1 VooV VoV IV IV VNV YV VYV VIV VIV VYV VWV
In2 AR VAR RV VoV VIV VNV VYV YV IV VIV VYV VYV
out (v |- |- |- |- |- |- |- 1- - 1- |- |- |-[-/-1-1-[-|-

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

5] pou x

Device Application.POU

Prepared Address Comment

Expression Type Value Value
@ Input_1 INT 30 Input 1
# Input_2 INT 40 Input2

@ Output BOOL Output

1~ outputjiGNE:=Input_1[_30 k=Input_2[ 4 |;[EETUEN

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

{5 pou_1 x
Device. Application.POU_1

SQTEeared Address Comment

Expression Type Value
& Input_1 INT 30 Input1
# Input_2 INT 40 Input 2
@ Output BOOL QOutput
-
1 Net comment
LE Qutput
e o
nput 130 |— =
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 | - =
B Variables

Input variables

-36-



Comparison Instructions

Input Variable Name Data Type Value Range Initial Value Description
In1 Input 1 - Depends on data 0 Data 1
types
In2 Input 2 - Depends 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 Comparison
result
Bool- Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
® | = g E cClc| & | < wn — O | |l = | 5 9| 9|4 4}
o o vl =9 CcC | = | Z|=|35|m = =0 | 9|2
S|3|8|8|8|2|3|2|5|5|5|5|3|8|85|58|%¢E
In1 vV vV VYV
In2 Vv o VvV VWV R A A A A A A A A A B
Out |v |- |- - - - - - |- - - - - - - - - |- |- I

B Program example

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

[5] Pou x
Expression Type Value \I';";?Esred Address Comment
$ Input_1 INT 30 Input 1
@ Input_2 INT 30 Input 2

% Output BOOL Output

1 outputliiEl:=Input_L[ % FInput 2| % JFevoaN

LD:
[ pou_1 x
Device Application.POU_1
Expression Type Value C;TE:rEd Address Comment
$ Input_1 INT 30 Input 1
@ Input_2 INT 30 30 Input 2
@ Output BOOL Output
AW
1 Net comment
EQ Output
N |l
Input 1 [ 30}
Input_2 | 30<30> l—

When Input_1 is 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
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
C -
out Return value BOOL [FALSE, TRUE] FALSE omparison
result
Bool- Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
= — wn
® = | 2| =S |=S|lcl S l<E|uvw|l=lg|lc|=®z3 529 =
8 S 2 = 28|/E|3z |2 | |z|dl@dlz/B5|c|9|=
s |4 8 = S|5(5|35|3|5 |5 5|3 7 Z|5 7 8|7z
In1 J VAN J VA IV VA VA VA A J IV VA VA Y VA VA VA VR
In2 J vV Y Y A N Y A N A A Y VA VA Vv v v
Out J - |- - S e e - - - - - |- S B e e

B Program example

ST: When Input_1 is not equal to Input_2, the output is TRUE. Otherwise, the output is FALSE.

Device Application.PLC_PRG

2 Prepared
Expression Type Value Value
24 s00L
bl = - -

. Prepared
Expression Type Value value
-

LD: When Input_1 is not equal to Input_2, the output is TRUE. Otherwise, the output is FALSE.

Device.Application.POU
Prepared

Expression Type Value Valie

#q BOOL

1 Net comment
NE q
EN ]]
o -
20 —
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Expression

»

B Precautions

q

1‘

Tyl

pe

BOOL

Value

Prepared
Value

Net comment
NE
EN
| ¥
10 —

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 Out |—
— MX
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
MN Upper limit - Depends on data - Upper limit
types
D d dat
In Compared data - epends on data - 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
Bool- Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
@ | m | = g E Clcl|l S <SS | vw|=-|lo|lcc|= |53l 9]|4g 4
o j o S o | . = =) = > = = Z D m|z|x |0 o | =
2P| 8|8|&|5|5|5|5 5|7 |5 |5|F|F~ A9 7 F
MN - - - - - v N v v N N v v N NANIY, N, N v |-
In - - - - Y2 VA RV VA VAR IRV IV IRV IV VAN VA VA BV
MX | - - |- - |- Volv oYY J VN VAR
Out J - |- - S e - - - - S i e e e I i
B Function
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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
VAR
iMin : INT :
Defined ival : INT :
variable iMax : INT :
xfut : BOOL;
END VAR
ZoneCmp
SR MN := iMin,
EHNN ENO ——— In := iVal,
Program iMin —I ot — MK := iMax,
i —In ut —
vl *Out out => xOut
iMax — MX ):
@ iMin INT 10
Running @ ival INT 20
result @ iMax INT 30
# x0ut EOOL
Determine whether MX 2 In 2 MN is correct.
If yes, the value of Out is TRUE.
Determine whether In is
Work princi between MX and MN.
ork princi-
|
pie Yes
"I ——— ow=ou
"MN" INT #10

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.
+ 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
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Instruction Name FB/FC LD Expression ST Expression
TableCmp TableCmp (In:=,
— EN EMO Table :=,
—/In B Size :=,
TableCmp Table comparison |FC — Table  Out |-
_|gize 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 array
Table[] (two-dimen- . that contains the ele-
le |- -
sional array) Comparison table Depends on data types ments for the defined
ranges
Number of elements in
Size Comparison size  |UINT Depends on data types |1 Table[] to be compared
with In
Comparison results for
Individual compar- Table[] elements
AryOut BOOL FALSE, TRUE FALSE .
ryOutl] (array) ison result array [ ] TRUE: Consistent
FALSE: Inconsistent
Output Variables
Output Variable Name Data Type Value Range Initial Value Description
C -
out Return value BOOL [FALSE, TRUE] FALSE omparison
result
Bool- e Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
Q — wn
=3} w | 2| =2 =S| c|S|CS|vwl=|lglc|=2 %52 9|4 =
] o v =9 |\ cl |z | =2\ |08 = o |9 | =
S |38|S5|8|2|5|2|5|5|5|5|3|5|8|5)5/89E
In - e I Y A N e A I A A A Y A N N N e
Table[] Two-dimensional array with elements that have the same data type as In
Size - - - - - - v - - - - - S I I N N
AryOut[] | v - - - - - - - - - - - S I R I T I I
B Function

This instruction compares the comparison data In with defined ranges of Size specified in a comparison
table Table[].

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 maximum
value B of the defined range.

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

Minimum Value A

Maximum Value B

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 2
Maximum value B

Minimum value A <
Maximum value B

< - — )
Defined range Defined Defined
range range

» >

Minimum value A Maximum valueB  Maximum value B 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
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;
iTable : ARRAY [1..3,1..2] OF INT := [0,2,0,10,10,2]:
Defined vari- uiSize : UINT := 3;
able 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 iTahble[1,1] —{ Table  Out — yout RryOut := xArylut[l],
UiSize — Size out => x0ut
xhryOut[1] — AryOut )
@ iln INT 5
@ iTable ARRAY [1..3, 1..2] OF INT
@ iTable[d, 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 @ iTablel3, 2] ll 2
@ uiSize UINT 3
@ wAryOut ARRAY [1..3] OF BOOL
@ xAryOut[1] BOOL
@ xAryOut[2] BOOL
@ wAryOut[3] BOOL
& xOut BOOL
@ xResult BOOL

B Precautions
+ 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 X 1]. Other elements of the array do not change.
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+ 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 Ini/': PEQ (
— EN ENO | In? ::'
; —{Inl L o
AryCmpEQ Array comparison FC I Size :=,
equal 1" AryOut = );
— Size
— AryOut
B Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description
In1[] (array) Comparison array 1{- Depends on data types |- Comparison array 1
In2[] (array) Comparison array 2|- Depends on data types |- Comparison array 2

Number of com- Number of elements
Size u. UINT Depends on data types |1 Y
parison elements to compare
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
C i It C i It
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
=) — wn
® x| 2| =|s S| c S| CSlvwl=|lolcl = 5 29 g =
Q o @ | = S |E || =Z|= || m = | >|o|9| =
2|7|8/8|8|2|3|2|5/5|5|5(3|5|8|5|5|8(% ¢
In1ll (ar- N VA VN A VA R N N N N I N N N
ray)
In2 -
rr;y)[] (ar Array with the same data type as In1[]
Size S e e e e e e e e e e
AryOut(] /- i i oL i i i i i i L I 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 [X 1] and In2[0] to In2[Size [X 1]). The comparison results are stored in the elements with the

corresponding element numbers (AryOut[0] to AryOut[Size X 1]).

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

LD ST
VAR
guilnl i ARRAY [0..4] OF UINT :=
guiln? : ARBAY [0..4] OF UINT :=
Defined vari- abLryOut . ARRAY [0..4] OF BOOL;
able uiSize : UINT := 4;
®Result : BOOL:
END VAR
AryCmpEQ ¥Besult = AryCmpEQ(Inl:= auilnl[0],
EN ENO —o—— In2:= guiln2[1],
i —Inl — xResult Size:= uisize,
Program aulnl[0] xResu )
9 auiln2[1] — In2 Ary0ut:= abAryOut[1]):
uiSize — Size

abAryOut[1] — AryOut

= @ auilnl ARRAY [0..4] OF UINT
@ auiln1[0] UINT 1
@ auilni[1] UINT 22
d auilni[2] UINT 33
@ auiln1[3] UINT 44
# auilnif4] UINT 55
= @ auiln2 ARRAY [0..4] OF UINT
d@ auiln2[0] UINT 11
@ auiln2[1] UINT 21
@ auiln2[2] UINT 22
Running result # auiln2(3] HINT -
@ auiln2[4] UINT 55
= @ abAryOut ARRAY [0..4] OF BOOL
# abAryOut[0] BOOL FALSE
# abAryOut[1] BOOL FALSE
# abAryOut[2] BOOL TRUE
d abAryOut[3] BOOL
# abAryOut[4] BOOL FALSE
& uiSize LINT 4
@ 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[], In2[], or AryOut[] array, the return value is FALSE and AryOut[]
does not change.
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3.1.11 AryCmpNE

This instruction compares the values of elements in two arrays.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
AryCmpNE
_lEN  ENOL- m’_c_mpNE(
. | I 1 | T
AryCmpNE Array comparison not FC n In2 =,
equal — In2 .

_ gize Size :=,
| AryOut AryOut :=);

B Variables

Input variables

Input Vari-
p:ble : Name Data Type Value Range Initial Value Description
In1{] (array) Comparison array | Depends on data i Comparison array 1
1 types
In2[] (array) Comparison array | Depends on data i Comparison array 2
2 types
Number of - D d dat
Size ur.n erotcom UINT epends on data 1 Number of elements to compare
parison elements types
In-out variables
In-Out Vari-
" al:alea” 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
v} — wn
® |2 =S| c|S|EC|lvwl=|glcl=|%5|2|9| =
o o w, = |9 E || Z ||| m = | > o0 |9 | =
95%%%555554535E§;045
oL VR VA VAN (VIR VI VN EVER VIR VN VI VAN VAR VN EOVER ENVIN R U U N
(array)
In2[] Array with the same data type as In1[]
(array) y yp
Size - - - - - - v - - - - - C I I I I I I
AryOut[] J i i i ] i ) ) i ) i o i ] ]
(array)

B Function

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

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

B Program example

‘ ‘ LD ST
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VER
auilnl : ARRAY [0O..4] OF UINT :=
auiln2 : ARRAY [0..4] OF UINT :=
Defined abAryout : ARRAY [0..4] OF BOOL:
variable uisize : TINT := 4:
¥Result : BOOL:
END VAR
AryCmpNE N . i
EN ENO ¥Result := AryCmpNE(Inl:= auilnl([0],
Program auilnl[o] —|n [ xResult ;E;ﬁz:i.ﬁ_] r
auiln2[1] — In2 :
uiSize —| Size Arylut:= abAryCut[l]):
abAryDut[1] — AryQut
= @ auilnl ARRAY [0..4] OF UINT
@ auiln1[0] LINT 11
@ auilni[i] UINT 22
@ auilnif2] UINT 33
@ auilni[3] LINT 44
@ auilnif[4] UINT 55
= @ auiln2 ARRAY [0..4] OF UINT
@ auiIn2[0] UINT i
@ auilnz[1] UINT 21
. @ auiln2[2] LINT 22
Runnmg @ auiln2[3] UINT 33
result @ auiln2[4] UINT 55
= @ abAryOut ARRAY [0..4] OF BOOL
4 abAryOut[n] BOOL
@ abAryOut[1] BOOL
@ abAryOut[2] BOCL
@ abAryOut[3] BOOL
@ abAryOut[4] BOOL
@ uiSize UINT 4
@ xResult BOCL

Bl 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

This instruction compares array elements with values.

B Instruction format

| Instruction |

Name | FB/FC |

LD Expression

ST Expression
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— EN ENO |- In1:=,
AryCmpEQV Array value comparison EC —Inl - |rf2 =
equal — In2 Size :=,
—| Size AryOut :=);
— AryOut
B Variables
Input variables
Input Vari- - L
able Name Data Type Value Range Initial Value Description
D ds on dat
In1[] (array) |Comparison array |- tyepr:ein sondata . Comparison array
C i i- D ds on dat
In2[] (array) omparisonvart- | epends on data - Variable to compare
able types
N f - D
Size u1tnbero com UINT epends on data 1 Number of elements to compare
parison elements types
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
AryOut[] (ar- |Comparison result Depends on data .
- - Comparison result array
ray) array types
Bool- e Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
o [ (%)
® w2 | = |s|S|c|S|ECE|lvw|l=|g|lc|=® 5|2 9| o =
o o v =9 |\ E |z |Z ||| D = 0|9 | =
£ |2|8|5|8|2|5|2|5|5|5|5|3|58|5/5/8|%¢
S VR V2 VAN VAN VAN VI EOVERN VA VI VA ROV VAR ANVN VAR EOVARN N N A B
(array)
In2[] .
Array with the same data type as the elements of In1[]
(array)
Size - - - - - - v - - - - - - - - CE I I I
AryOut([] J i i ) ] i i i ) i 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
VAR
guilnl . ABRRAY [(O..4] OF UINT := [11,22,33,44,33]:
. uilnz2 ¢ TINT := Z3:
Defined abLryout . ARRAY [0..4] OF BOOL;
variable o )
uiSize : UINT := =:
XxBesult : BOOL;
END VAR
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AryCmpEQV

= @ auilnt ARRAY [0..4] OF UINT
Program aut # auiln1[o] UINT 11
‘ $ auiln1[1] UINT 22
abAryC # auilni[2] LINT 33
@ auilni[3] UINT 44
# auilni[4] UINT 55
# uiln2 UINT 33
= ¢ abAryOut ARRAY [0..4] OF BOOL
# abAryOut[] BOCL FALSE
# abAryOut[1] BOOL FALSE
# abAryOut[2] BOCL FALSE
% abAryOut[3] BOOL TRUE
# abaryOut[4] BOCL FALSE
Running @ visize UINT 3
result @ wResult BOOL TRUE

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

« IfIn1[] 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

| Instruction | Name | FB/FC | LD Expression ST Expression
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AryCmpNEV AryCmpNEV (
—EN ENO [ In1:=,
AryCmpNEV Array value comparison FC — Inl — In2:=,
not equal — In2 Size =,
— Size AryOut :=);
— AryOut
B Variables
Input variables
Input Vari- - L
able Name Data Type Value Range Initial Value Description
D ds on dat
In1[] (array) |Comparison array |- tyepr:ein sondata . Comparison array
In2 Comparison vari- | Dependsondata | Variable to compare
able types
N f - D
Size u1tnbero com UINT epends on data 1 Number of elements to compare
parison elements types
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
AryOut[] (ar- |Comparison result Depends on data .
- - Comparison result array
ray) array types
Bool- e Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
o [ (%)
® w2 | = |s|S|c|S|ECE|lvw|l=|g|lc|=® 5|2 9| o =
o o v =9 |\ E || Z ||| m = 0|9 | =
£ |2|8|5|8|2|5|2|5|5|5|5|3|5|8|5/5/8|%¢
S VR V2N VRN VAN VAN VIR EOVERN VNS VI VA ROV VA ANVN VAR EVAR N N A B
(array)
In2[] .
Array with the same data type as the elements of In1[]
(array)
Size - - |- - - |- v |- - |- - - - - - S N I R
AryOut([] J i i ) ] i i i ) i 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 X 1]).
When In1[i] is not equal to In2, AryOut[i]

B Program example

is TRUE. Otherwise, it is FALSE.

LD ST
VAR
guilnl . ABRRAY [(O..4] OF UINT := [11,22,33,44,33]:
. uilnz2 ¢ TINT := Z3:
Defined abAryout . ARRAY [0..4] OF BOOL;
variable s ;
uiSize : UINT := =:
XxBesult : BOOL;
END VAR
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3 Basic Instructions

EAECMP';;E ¥Result := AryCopNEV(Inl:= auilnl[1],
p auilnl[l] — Inl — xResult I[.lz:= ui;n?r
rogram sin? — In2 Size:= uisize,
UiSize — Size Arylut:= abkrylut[2]);
abAryOut[2] — AryOut
= @ auilni ARRAY [0..4] OF UINT
@ auiln1[0] UINT 11
& auiln1[1] UINT 22
@ auilni[2] UINT 33
& auilni[3] UINT 44
# auiln1[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 TRUE
@ abAryOut3] BOOL
@ abAryOut[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.

« IfIn1[] 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

| Instruction | Name | FB/FC | LD Expression ST Expression
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Comparison Instructions

AryCmplLT AryCmpLT (
— EN EMNO —
Ini In1:=,
Array value comparison —n —
AryCmpLT FC In2:=,
y-mp less than — In2
—| Size Size :=,
— AryOut AryOut :=);
B Variables
Input variables
Input Vari- - L
able Name Data Type Value Range Initial Value Description
. Depends on data .
Inl[] (array) |Comparison array |- - Comparison array 1
types
Comparison vari- Depends on data
In2[] (array) parisonvari-_ P - Comparison array 2
able types
Number of com- Depends on data
Size . UINT P 1 Number of elements to compare
parison elements types
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
Comparison result Depends on data .
AryOut[] (array) - - Comparison result array
array types
Bool- L Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
Qo — wn
® w2 | = |s|S|c|S|ECE|lvw|l=|g|lc|=® 5|2 9| o =
o o S| L= O = | = = = | s\ m | /A= o | 9| =
£ |2|8|5|8|£|5|2|5|5|5|5|3|5|8|5|5/8|%¢
Intll e 2 IOV IOV IOV VIR IRV VAR (VAN IOV VAN I I P
(array)
In2(] Array with the same data type as In1[]
(array) y yp
Size - - - - - |- v - - - - - - - - S I I I
AryOut([] J
(array)
B Function

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

When In1[i] is less than 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];
2uiln? . ABRAY [0..4] OF UINT := [10,22,34,43,55];
Defined abLryOut : ARRAY [0..4] OF BOOL;:
variable uisize . UINT := 5;
®¥Besult + BOOL:
END VAR




3 Basic Instructions

AryCmplLT
EMN END iResult = AryCmplI(Inl:= auilnl([C],
Program auiInl[D] — Inl — xResult gi'::zi;ii] '
auilnZ[0] = Ir..:z Ery0ut:= abAry0ut[0]):
uiSize — Size
abAryOut[0] — AryOut
= & auilnl ARRAY [0..4] OF UINT
@ auilni[0] UINT 11
@ auilni[1] UINT 22
@ auilni[2] UINT 33
@ auilni[3] INT 44
@ 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] UINT 43
result @ auiln2[4] UINT 55
= ¢ abAryOut ARRAY [0..4] OF BOOL
@ abAryOut[0] BOOL FALSE
@ abAryOut[1] BOOL FALSE
@ abAryOut[2] BOOL
@ abAryOut[3] BOOL
@ abAryOut[4] BOOL
& uiSize LINT 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[], 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

| Instruction | Name | FB/FC | LD Expression ST Expression




Comparison Instructions

AryCmplLE AryCmpLE (
— EN ENO |—
Ini In1:=,
Array comparison less ] —
AryCmpLE FC In2:=,
v-mp than or equal — In2 n
—| Size Size :=,
— AryOut AryOut :=);
B Variables
Input variables
Input Vari- - L
able Name Data Type Value Range Initial Value Description
C i D d dat
In1(] (array) omparison array epends on data Comparison array 1
1 types
C i D d dat
In2[] (array) omparison array epends on data Comparison array 2
types
N f - D
Size umbero com UINT epends on data Number of elements to compare
parison elements types
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
AryOut[] (ar- |Comparison result Depends on data .
- - Comparison result array
ray) array types
Bool- e Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
=] o | = g E Clcl S|l <SS vl o= 5|49 4 4}
o o v = O = | = = = |z m | B | =% o0 9|l =
g |3|8|8|8|2|5|2|5|5|5|5|3|5 85589z
oL DU U B U O A VAN (VA V2 VRN ENVINN VIR (OVEN VI VAR R D D D
(array)
In2() Array with the same data type as In1[]
(array) y P
Size - - - - - - v - - - - - - - - N
AryOut[] J i i ) ) i i ) i i 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 X 1]).
When In1[i] is not equal to In2, AryOut[i] is TRUE. Otherwise, it is FALSE.

B Program example

LD ST
VAR
auilnl : ARRARY [0..4] OF UINT := [11,22,33,44,55];
auiln2 : ARRARY [0..4] OF UINT := [10,22,34,43,55];:
Defined abAryOut : ARRAY [0..4] OF BOOL;:
variable uiSize . UINT := 5:
iFesult : BOOL;
END VAR
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3 Basic Instructions

Program

EM

auilnl[0] — Inl
auiln2[0] — In2
uiSize — Size

abAryOut[0] — AryOut

AryCmpLE

ENO

— xResult

¥Besult := AryCmpLE(Inl:= auilnl[0],
In2:= auiln2[0],
Size:= uiSize,
Arylut:= abhrylutc[0]):

Running
result

@ auilnl
d auilni[o]
d auilnifi]
@ auilni[2]
d auilni[3]
g auilni[4]
g auiln2
d auiln2[0]
g auiln2[1]
@ auiln2[2]
g auiln2[3]
g auiln2[4]
& abAryOut
g abAryOut[0]
g abAryOut[1]
@ abAryOut[2]
g abAryOut[3]
g abAryOut[4]
@ uiSize
g wResult

ARRAY [0..4] OF UINT

LINT
LINT
LINT
LINT
LINT

22
33

ARRAY [0..4] OF UINT

LINT
LINT
LINT
LINT
LINT

ARRAY [0..4] OF BOOL

BOOL
BOOL
BOCL
BOOL
BOOL
LINT
BOOL

FAl
TRUE

T=
=
L
m

TRUE

TRUE

L] )
I I G E' I
r|c
LA
i m

Bl 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

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

B Instruction format

| Instruction |

Name | FB/FC |

LD Expression ST Expression
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Comparison Instructions

AryCmpGT AryCmpGT (
— EM EMNC [—
Ini In1:=,
Array comparison greater ] — _
AryCmpGT than FC A inz In2:=,
— Size Size := y
—{ AryOut AryOut :=);
B Variables
Input variables
Input Vari- - L
able Name Data Type Value Range Initial Value Description

Comparison array

In1(] (array) 1

Depends on data
types

Comparison array 1

In2(] (array) Comparison array

Depends on data
types

Comparison array 2

Number of com-

Depends on data

Size . UINT Number of elements to compare
parison elements types
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
AryOut[] (ar- |Comparison result Depends on data .
- - Comparison result array
ray) array types
Bool- L Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
Qo — wn
® w2 | = |s|S|c|S|ECE|lvw|l=|g|lc|=® 5|2 9| o =
o o v =9 |\ E || Z ||| m = | > 0|9 =
£ |2|8|5|8|£|5|2|5|5|5|5|3|5|8|5|5/8|%¢
oL D U A OV (V2 V2N AV KNI VIR (OVEN VI VAR R D I U
(array)
In2(] Array with the same data type as In1[]
(array) y yp
Size - - - - - - v - - - - - - - - CE I I I
AryOut([] J
(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 ele-

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

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

B Program example

END VAR

LD ST
VAR
guilnl : ABBAY [0..4] QF UINT := [11,22,323,4
guilnd : ARRAY [(O..4] OF UINT := [10,22,34,43
Defined - . I )
o abAry0ut : ARRAY [(..4] OF BOOL;
variable uisSize . UINT := 5:
xBEesult » BOOL:




3 Basic Instructions

AryCmpGT ¥Result := AryCmpGT(Inl:= auilnl[0],
EM ENO|— InZ:= guiln2[0],
Program auiln1[0] — Inl — xResult Size:= uidize, )
auiln2[0] — In2 AryOut:= abArylut[0])
uiSize — Size
abAryOut[0] — AryOut
= @ auilnl ARRAY [0..4] OF UINT
d auilni[0] LINT 11
@ auilni[i] LIMT 22
& auilni[2] INT 33
d@ auilni[3] LINT 44
d@ auilni[4] UINT 38
= & auiln2 ARRAY [0..4] OF UINT
d@ auiln2[0] UINT 10
& auiln2[1] LINT 22
d@ auiln2[2] UINT 4
Running & auiln2[3] LINT 43
result @ auiln2[4] UINT 35
= é@ abAryOut ARRAY [0..4] OF BOOL
# abAryOut[0] BOOL
@ abAryOut[1] BOOL FALSE
@ abAryOut[2] BOOL FALSE
@ abAryOut[3] BOOL TRUE
@ abAryOut[4] BOOL FALSE
@ 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.

3.1.17 AryCmpGE

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
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Comparison Instructions

AryCmpGE AryCmpGE (
— EN ENOD —
Inl In1:=,
Array comparison greater ] B _
AryCmpGE than or equal FC ] Ir?.2 In2:=,
— Size Size ==,
3
- AryOut :=);
B Variables
Input variables
Input Vari- - L
able Name Data Type Value Range Initial Value Description

In1[] (array) Comparison array

Depends on data

Comparison array 1

types
C i D d dat
In2[] (array) omparison array epends on data Comparison array 2
2 types
Number of com- Depends on data
Size ! . UINT P Number of elements to compare
parison elements types
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
AryOut[] (ar- |Comparison result Depends on data .
- - Comparison result array
ray) array types
Bool- e Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
Qo — wn
® w2 | = |s|S | c|S | ECE|lvw|l=|g|lc|=® 5|2 9| o =
o o v | = O = | = Z | = || m|;al= o 9| =
£ |3|8|5|8|2|5|2|5|55|5|3|5|8|5/5/8|%¢
SAi. N R I U U DU V2N V2 V2NN V20 V2NN ENVIRN VAN V2N VAR VAR I A B A
(array)
In2] Array with the same data type as In1[]
(array) y P
Size - - - - - - v - - - - - - - - CE I I I
AryOut([] J i i ) ] i i i ) i i ] i ] |
(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], AryOutl[i] is TRUE. Otherwise, it is FALSE.

B Program example

LD ST
VAR
auilnl : ARRAY [0..4] OF UINT := [11,22,33,4
auiln? : ARRAY [0..4] OF UINT := [10,22,34,4
Defined abAryOut  : ARRAY [0..4] OF BOOL;
variable uiSize : UINT := 5;
xResult : BOOL:
END VAR
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3 Basic Instructions

AryCmpGE
EM ENO xResult := AryCmpGE(Inl:= auilnl[0],
Program auilnl[o] — Inl — xResult ;:E::EE:EPE] '
auiln2(0] — In2 Ar;Clelt:= ab;rg:r:ut[:]: ;
uiSize — Size
abAryOut[0] — AryOut
= @ auilnl ARRAY [0..4] OF UINT
& auilni[0] UINT 11
& auilni[i] UINT 22
& auilni[2] UINT 33
@ auilni[3] UINT 44
& auilni[4] UINT 55
= @ auiln2 ARRAY [0..4] OF UINT
@ auiIn2[0] UINT 10
@ auiln2[1] UINT 22
@ auiln2[2] UINT 34
rRe‘;':l’gng @ auiln2[3] UINT 43
& auiln2[4] UINT 55
= @ abAryOut ARRAY [0..4] OF BOCL
& abAryOut[0] BOOL TRUE
@ abAryOut[1] BOOL
% abAryout[z] BOCL
# abAryOut[3] BOOL TRUE
& abAryOut[4] BOCL TRUE
@ uiSize LINT 5
@ wResult BOIOL

Bl 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

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

B Instruction format

| Instruction |

Name

| FB/FC |

LD Expression

ST Expression
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Comparison Instructions

AryCmplLTV AryCmpLTV (
— EM ENO
Ini In1:=,
Array value comparison = —
AryCmpLTV FC In2:=,
v-mp less than — In2 n
— Size Size :=,
— AryOut AryOut :=);
B Variables
Input variables
Input Vari- - L
able Name Data Type Value Range Initial Value Description
D ds on dat
In1[] (array) |Comparison array |- tyepiin sondata Comparison array
C i i- D ds on dat
In2[] (array) omparisonvart- | epends on data Variable to compare
able types
N f - D
Size u1tnbero com UINT epends on data Number of elements to compare
parison elements types
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
AryOut[] (ar- |Comparison result Depends on data .
- - Comparison result array
ray) array types
Bool- L Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
o [ (%)
® w2 | = |s|S | c|S | ECE|lvw|l=|g|lc|=® 5|2 9| o =
o o w, = |9 E |z |Z | 2| D = 0|9 | =
£ |3|8|5|8|2|5|2|5|55|5|3|5|8|5/5/8|%¢
SAi. N R I U U DU V2N V2 V2NN V20 V2NN ENVIRN VAN V2N VAR VAR I A B A
(array)
In2(] .
Array with the same data type as the elements of In1[]
(array)
Size - - |- - - |- v |- - |- - - - - - S N I R
AryOut([] J i i ) ] i i i ) i i ] i ] |
(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 X 1]).

When In1[i] is less than In2, 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]
uilnz? : OINT := Z3:
Defined ablryOut  : ARRAY [0..4] OF BOOL:
variable uisSize . UINT := 5:
¥Rezsult : BOOL:
END VAR
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3 Basic Instructions

AryCmpLTV
EN ENO ¥Besult := AryCmplIV(Inl:= auilnl[0],
. — 1 | In2:= uiln2,
Program amInll[D] _ = xResult Size:= uiSize,
ITIIIIHE , Ary0ut:= abiArylut[0]):
uiSize — Siz8
abAryOut[0] — AryOut
= @ auilnl ARRAY [0..4] OF UINT
@ auiln1[0] INT 11
@ auilni[1] INT 22
@ auilni[2] INT 33
é auilni[3] JINT 44
@ auilni[4] UINT 53
@ uiln2 LINT 33
R”’"l‘ting = @ abAryOut ARRAY [0..4] OF BOOL
resu
& abAryOut[0] BOOL TRUE
d abAryOut[1] BOOL TRUE
# abAryOut[2] BOOL
@ abAryOut[3] BOOL
@ abAryOut[4] BOOL
i uiSize INT 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.

3.1.19 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
AryCmpLEV AryCmpLEV (
— EM EMO |- In1 =
Array value comparison — Inl - '_'
AryCmpLEV less than or equal FC — In2 In2:=,
— Size Size := ,
— AryOut AryOut :=);




Comparison Instructions

B Variables

Input variables

Input Vari-
np:blearl Name Data Type Value Range Initial Value Description
D d dat
In1[] (array) |Comparison array |- ty(::zn sondata . Comparison array
C i i- D d dat
In2[] (array) omparison varl- _ ependsondata Variable to compare
able types
Number of - D d dat
Size ur,n erotcom UINT epends on data 1 Number of elements to compare
parison elements types
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
AryOut[] (ar- |Comparison result Depends on data .
- - Comparison result array
ray) array types
Bool- e Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
mmEgECcCCm_o.—m'_—io_qﬂ
o o v = O = | = =z | == | m | 2B = olol|l=
2|3|8|5|8|2|5|2|5|55|5|3|5|8|8\58|3 ¢
SLa N R I U U DU V2 (VAN V2N V20 VAN V2NN VAN V2N VAN VAR I O I A
(array)
In2[] :
Array with the same data type as the elements of In1(]
(array)
Size |- |- |- |- - - v - - e e e e -]
AryOut([] J i i ) o i i i ) i i o i . L
(array)
B Function

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

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

B Program example

LD ST
VAR
auilnl i ABBAY [0..4] OF UINT := [11,22,32,44,32]:
. uilnz ¢ UINT := 33:
Defined abAryCut . ARRAY [0..4] OF BOOL;
variable I -
uiSize : UINT := 3:
xBesult : BOOL;
END VAR
AryCmpLEV iReault := AryCmpLEV(Inl:= auilnl[0],
EN ENO —— InZ:= uilnZ,
Program auilnl[n] — Inl — xResult Size:= uiSize,
uiln2 — Ir:.E Erylut:= abhryOut[0]):
uiSize — Size
abAryOut[0] — AryOut
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3 Basic Instructions

Running
result

= @ auilnl

L
¥
¥
L
P

auiInifo]
auilnif1]
auilni[2]
auilni[3]
auilni[4]

i uiln2
= & abAryOut

¥
L
P
L
¥

abAryQut[0]
abAryOut]1]
abAryOut2]
abAryQut[3]
abAryQut[4]

@ uisize
é xResult

ARRAY [0..4] OF UINT
UINT
UINT
UINT
UINT
UINT
UINT
ARRAY [0..4] OF BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
UINT
BOOL

=l - FEREIEE
,_n,_ncl':":
FnI:'nITII'I'II'I'I

tUE

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

Instruction Name FB/FC LD Expression ST Expression
AryCmpGTV AryCmpGTV (
A | . — EM ENO |— In1:=,
AryCmpGTV rray value comparison |- i | In2:=,
greater than iz
. Size :=,
— Size
= Aryo ut AryOut = ),
B Variables
Input variables
Input Vari- - -
able Name Data Type Value Range Initial Value Description




Comparison Instructions

Inl1[] (array)

Comparison array |-

Depends on data

types

Comparison array

In2[] (array)

Comparison vari—
able

Depends on data

types

Variable to compare

Number of compar-—

Depends on data

Size . UINT 1 Number of elements to compare
ison elements types

In-out variables

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

AryOut[] (ar- |Comparison result Depends on data .
- Comparison result array
ray) array types
Bool- . . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
O | = n
® w22 =s|S|lc| S |CE|lvw|l=|luc|l=xz|5| 2 9 o =
© | < | O v = |9 |\ CcC|l3s|Z| = 5| m = olol| =
= o | © = = ZzZ | 2| > | = 3
°c /R &|8|8/5 5 55533 35¢#%FFF°S 7z
In1
LA FESR S U U VI VIR VAN ENVA VAR VIR VI VAN VA AV D B D A
(array)
In2[] .
Array with the same data type as the elements of In1[]
(array)
Size - - - - - - v - - - - - - - - N
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 X 1]).

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

B Program example

LD ST
WAR
guilnl » ARBAY [0..4] OF UINT := [11,22,33,44,53]
' uilm2 : TINT := 33:
Deflned abAryQut : ARRAY [0..4] OF BOOL;
variable 1iSize : UINT := 5:
xResult + BOOL;
END VAR
AryCmpGTV xResult := AryCmpGIV(Inl:= auilnl[0],
EN ENO In2:= uiln2,
Program auiln10] — Inl — xResult Size:= uiSize,
uiln2 — Ir:.2 AryQut:= abAry0ut[0]):
uiSize — Size
abAryOut[0] — AryOut
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= @ auilni ARRAY [0..4] OF UINT
@ auilnifo] UINT 11
@ auilni[1] UINT 22
@ auilni[Z] UINT 33
& auilni[3] LINT 44
@ auilni[4] LINT 55
d@ 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 3
d@ wResult BIOOL

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

Instruction Name FB/FC LD Expression ST Expression
Ll LA AryCmpGEV (
— EN ENO |-
A | ) —im | In1:=,
AryCmpGEV rray value comparison | - = In2:=,
greater than or equal ,
— Size Size :=,
—
AryOut AryOut :=);
B Variables
Input variables
Input Vari- " __—
able Name Data Type Value Range Initial Value Description

Depends on data

- C i
types omparison array

In1[] (array) |Comparison array
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Comparison vari- Depends on data
In2[] (array) part vark . P - Variable to compare
able types
Number of com- Depends on data
Size . UINT P 1 Number of elements to compare
parison elements types
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
AryOut[] (ar-  |Comparison result Depends on data .
- - Comparison result array
ray) array types
Bool- . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
Q — wn
W w2 = |s|S|cl S| C|lvw|l=|gc|=® S|29 a9 ]|
S |38 S|lz2|S|Ss|c|g|z|2|c|/8|2|2 2 a|lzgl=
° |~ &|8|8/5|5/3|3|5|7|5|5 7 & 77 7z
oL O O O V2 V2 V2N RV V2N VIR VIR VI VAR R D I U
(array)
In2[] .
Array with the same data type as the elements of In1[]
(array)
Size - - - - - - v - - - - - - - - CE I I I
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 [X] 1]).

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

B Program example

LD ST
VAR
auilnl  ABRAY [O.,.4] OF UINT := [11,22,33,44,33]
) uiln2 : UINT := 33:
Defined abAry0ut  : ARRAY [0..4] OF BOOL;
variable niSize . UINT := 5;
iBesultc » BOOL;
END VAR
AryCmpGEV iBesult = AryCmpGEV(Inl:= auilnl[0],
EM ENOH— In2:= uiln2,
Program auiln1[0] — Inl — xResult Jlze:= uidize,
uilnz — In2 AryOut:= abAry0ut[0]):
uiSize — Size
abAryOut[0] — AryOut
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Running
result

d auilnl
d@ auilni[o]
@ auilni[1]
@ auilni[2]
@ auilni[3]
d@ auilni[4]

d uiln2

d abAryOut
@ abaryOut[0]
d@ abAryOut[1]
@ abaryOut[2]
@ abaryQut[3]
@ abaryOut[4]

@ uisize

d wResult

ARRAY [0..4] OF UINT

LINT
LINT
LINT
LINT
LINT
LINT

ARRAY [0..4] OF BOCL

BOCL
BOCL
BOCL
BOOL
BOCL
LINT
BOCL

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. 1 Instruction List

3.2 Selection Instructions

Instruction Category Name FB/FC Function
AryMax FC Array maximum
AryMin FC Array minimum
ArySearch FC Array search
Selection instructions >t e Binary selection
MUX FC Multiplexer
MAX FC Maximum
MIN FC Minimum
LIMIT FC Limiter

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.
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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
St Out:=AryMax(
In:=,
Ma)flmum value Size :=,
AryMax retrieval for an FC
Out :=,
array
InOutPos :=,
Num =>);
AryMin Out:=AryMin(
— EN ENC - In:=,
Minimum value —In - Size ==
AryMin retrieval for an FC —{ Size Num — '
array — Out Out:=,
— e 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 elements in

Number of ele-
UINT Depends on data types | 1 In[] to search

Size
ments to search
Out Search result - Depends on data types | (¥) Search result
In-out variables
i Initial Val- o
In-Out Variable Name Data Type Value Range ue Description
Array element number
InOutPos Found element UINT Depends on data types | - where the value is
found
Output variables
. Initial Val- .
Output Variable Name Data Type Value Range e Description
Num Number found UINT Depends on data types | - Number found
Bool- . . Real Time, Duration,
Bit String Integer i
ean Number | Date, and Text String
Qo — w
@ = c c | c — o | 5|40 =
S 3|3 S 5/lg/S|g | E|g|/=/2|¢E TR 3 S92
° A Z|g|8|3|5|3|3|5|7 5|57 8|7 A5 7 2
In[] - - - - - N v v N N v N N v N v N v v v
Size - - - - D v - - -] - - e - - |-
InOutPos | - - - - R v - - i - - e - - |-
Out Data with the same data type as elements in In[]
S 0 0 O M B B
B Function

These instructions search for Size elements starting from In[0] in the In[] array.
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The value that is found is assigned to Out, the element number where it is found is assigned to InOutPos, and the num-
ber of times the value is found is assigned to Num. If Num is greater than 1, the value of InOutPos changes to the ele-
ment 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.
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.
STRING If the first character codes are the same, 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
x5tartButton : BOOL;
ailn : ARRAY [0..9] OF INT := [0,1,2,3,4,2,6,7,8,9]:
uijize ¢ UINT := 7
Defined variable itus : INT;
uiInfutPos ¢ UINT:
uilum : UINT:
xBesult : BOOL;
END VAR
IF x5tartButton THEN
wStartButton AryMin xResult := RryMin(In:= ailn[Z],
e ENo
Program ailnf2] —In — xResult | Indutos:= uilndutfes,
uiSize — Size Num — yiNum Hum=>> uifum) ;
. xStartButton := FI E
iOut — Qut END_IF
uilnOutPos —= InOutPos B
IF x5tartButton@ER THEN
wStartButton _xResul: = AryMin(In:= ailn[2][2 |,
uiSize[ 7 |,
| 7]
. ailn[2] [ 2 *Result Out:= iout[_2 |,
Runnmg result uiSize [ 7| uiNum InfutPos:= uilnCutPes 2 |,
iout[ 2 | Wur=> uiliun["2 )
uilnOwtPos 2 [nOutPos .xStarl:Buttcn := FALSE;
END_IF
In_0[0] 0
In_0[1] 1 Minimum value =2
In_0[2] 2
In_0[3] 3
In_0[4] 2
Work principle "Size" = UINT#7 In_0[5] 2 "InOutPos" = UINT#1
:”-8{3} ‘73 ———>  "Num" = UINT#2
n_ "o -
In_0[8] 3 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 occurs
during compilation.

+ The found element number InOutPos is in the In array to search.
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+ 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 :=,
—E ENO - Size :=,
—In — K
— Size Num |- ey =,
ArySearch Array search FC
y y — ey InOutPos :=,
— InCutPos
Num =>
)i
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
D d dat
In[] (array) Array to search - epends on data (*) Array to search
types
Size Number of ele- UINT Depends on data 1 Number of elements
ments to search types to search
D d dat
Key Search keyword | - epends on data (*) Search value
types
In-out variables
In-Out Variable Name Data Type Value Range Initial Value Description
Element number
found in the In[]
InOutPos Ez:ﬁ;lement UINT ItDepeL;nds on data - array with the
P size specified by
Size
Output variables
Output Variable Name Data Type Value Range Initial Value Description
Num Number found UINT Ey:'")einds on data 0 Number found
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Bool- . . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
=) — wn
@ c c | c —
213|588/ 8|5/8|5|4(2|28|5|8|8|5 88| 2
e M & 8|85 |F|5|5|7 S| 9|\ F & m | m |9 a
N N B B Y O I N N A N O e A Y A A A Y VA
Inl]
Arrays of enumerations can also be specified.
S S S EN S 72 S S 0 S 3 O B ENEN N
Key Data with the same data type as elements in In[]
InOutPos | - - - - - - Vo= - - - |- - - - |- |- - |- |-
Num - - - - - - Vo - - - - - - - - |- - - - -
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 ta-

ble.

Element with Same Value As
Key

InOutPos

Num

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.

Relationship

The numerically larger value is considered
to be larger.

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
code is found.

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

Data Type
TIME
DATE
STRING
B Program example
LD

ST
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VAR
xStartButton : BOOL:;
ailn  ARRAY [0..2] OF INT := [0,1,2,3,4,5,8,7,2,9]:
uiSize : UINT := 7:

. iKey : INT := 5:
Def:lnlfld uiInCutPos : TINT:
variable 121 Mum : TINT;

xBEesult : BOOL:;

END_VAR

IF xStartButton THEN
%StartButton Ary5ear:h _xResult := ArySearch(In:= ailn[2],
Size:= uiSize,
EN ENO Eey:= iKey,
Program ailln[2] — In — xResult InCutPos:= uilnfutPos,
LiSize —| Size Num — iNum | Num=> uilum)
iKey — Key i ;itartButtcn := FALSE
uilnOutPos —= InOutPaos -
IF x3tartButton@Ed THEW
wStartButton ArySearch xResult A := ArySearch(In:= ailn[2][2 |
I Size:= uiSize[ 7 |,

. ; Key:= ikey 5,
Running alII:I[?] II XBBSUH (R InfutPos:= uilnfutPos 5 |,
result ubize | 7 uiNum Hun=> wiliur T ) ;

iKey| 5 ®StartButtonEMER := FALIE;
ulnQutPos | 5 END_IF
In_0[0] 0
In_0[1] 1 “« n o_
In_0[2] 5 Key™ =INT#5
In_0[3] 3
Work princi- . In_O[4] | 4
le Size” = UINT#7 In_0[5] 5 “InOutPos” = UINTH4
P In_0[6] 6 C——> “Num”  =UINT#1
In_0[7] L “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.

+ Ensure that the data type of Key is the same as that of the In[] array to search. Otherwise, an error occurs

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 SEL

This instruction outputs INO when G is FALSE and INT 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 output is INO
when G is FALSE. The
| ignal L FALSE, TRUE FALSE .
G nputSigna BOO [FALS UE] S outputis INT when G
is TRUE.
. The output is INO
INO Input signal INT 32767 to +32767 0 when G is FALSE.
. The output is INO
IN1 Input signal INT 32767 to +32767 0 when G is EALSE.
Output variables
Initial Val-
Output Variable Name Data Type Value Range n Ije a Description
The output is INO or
ouT Output signal INT -32767to +32767 |0 IN1 based on the G
status.
Bool- Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
@ w | = g E Clc|l & | S | n|l_|oO - | = | 5|49 4 4
Q o w| =9 |z =2 |z @B = o0|9g|=
&|4|8/8|8|2|2|5|5|5/3|2|2|8|E8|8 5383 ¢
G v - |- - - - - - - - - - - S T I IR I I
INO - T e I I I T RV ECE T U S U I I
IN1 - N e e I I I O 72 T I I O IS IR I
ouT - - |- - - - - - - - V- - I e e e
Num - - |- - - - Vo - - - - - - e I I N N e

B Program example

ST:

The values of input variables INO and INT 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’;ﬂ)eared

§ r_out INT 3

# b_var BOOL
A

Net comment

EN | ENO

R TRUE

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.

3.2.5 MUX

This instruction selects the K value from a group of values. If the K value is greater than the number of in-
put data entries, the result is the value of the last input data entry. If K is 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 com-
pare

Output variables
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Output Variable Name Data Type Value Range Inltlla:IeVal- Description
ouT Comparison - - 0 Output comparison
result result
Bool- Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
@ || = g E S lcl S| S |uvulo |l =|S5/2|9| 4 4
o o @z | = =) C S| =] = = | m = | |0 |9| =
€|3/8|S|8|5|3|2/2|5|%2|3|%|E|5|3|8|% 2
K VoV VIV VIV VIV YV VIV Y IV VI VIV VIV VY
INO Vo VIV VI VI VIV YV VIV IV VYV VIV IV VIV YV
IN1 VoV YV IV VIV VIV YV YOV VI VIV VIV VYV
ouT VoV YV IV VIV VIV YV VIV VOV VI VIV VIV VYV

B Program example

A random set of data (30, 70, 20, 90) is provided. When K is 0, the output is 30.

ST
Device Application.POU
Expression Type Value \3:5 : el
& varl INT 30
AW
1'® varl[_30 ]:=MUX(0,30,70,20,90) ; RETURN
LD
Device Application.POU_1
Expression Type Value C;fﬁeared
@ varl INT 30
AW
L Net comment
0
30
40
RET

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

from the right side.

B Instruction format
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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
Output Variable Name Data Type Value Range InltlzLVal- Description
Comparison Output of the larger
ouTt P - - 0 one from two selec-
result i
tions
Bool- Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
® | m | = g E Clc|lS | €S luv —lgo|c|l= |5 29|45 4
Q o v = 9\ E | S Z|=|=5|m = | > | o | 9| =
& |3|8/8|8/2|2|5|2|5/3|2|2|8|E|8 538 % ¢
INO v VI iV VIV Y VIV YOV VIV VIV VIV
IN1 v VI VoV IV VY VIV YO VIV VIV VIV VIV
ouT v VI iV VIV VIV Y VIV YO VIV VIV VIV

B Program example

This instruction finds the maximum value in two given values.

ST
Device Application.POU
Expression Type Value C;TS:rEd
$ i_out INT 9
# i_varl INT 6
# i_var2 INT ]
# i3 INT 3
= -
10 iout[ 8 J:=MAX(i_var3[ 3 |MAX(i varl[ 6 i var[ 9 |):RETURN
LD
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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
ATY

1 Net comment

EN ENO

Lout (5]

RET

3.2.7 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
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 nltlze @ Description
Comparison Output of the small-
ouT P - - 0 er one from two
result .
selections
Bool- Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
2 o2 |(2|5|s|lc|S|S|lvl=|lo|lcl=l% 29 4
o o %] = =} — =S | = = = m| 2= ol o =
S|4|8|3|8/2/5|2|5|5/3|5(5|5|855 8% ¢
INO v VoIV VIV VIV Y VIV VO VIV VIV VIV VY
IN1 v VIV VIV IV VY VIV VOV VIV VIV VI VYV
ouT v VoIV VIV IV VOV VIV VOV VIV IV 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[ 6 i var2[ § |)):[RETURN

LD
Device Application.POU 1
) Prepared
Expression Type Value Value
& i_out INT 3
& i_varl INT 3
$ i_var2 INT 6
& i_var3 INT 9
=

Net comment

EN ENO EN ENO

out 3]

3.2.8 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 3 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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Initial Val-

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

Bool- : . Real Time, Duration,

Bit String Integer .

ean Number | Date, and Text String
=) — wn
® | m| 2| = s|S|c|S S lvl= gl cl=2 5 2 9|4 =
S e 312/ =2 |E|Z/z2| = |z |0jm|z|=20|9|=
8|3 8|5/8|5|2|2/58|5|3|3|3|% B|8|a|°|% ¢

MIN J I Y N Y N N N Y A A Y A A I IV I A I
MX N N N N NN N N N NV N N N IRV I N N
IN J IV A N Y N N A N A Y A A A I Y Y
out J I N N N A N N L O e A Y Y A Y A A IV NV VA

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 Value Value
$ varl INT 70
A Y
1% varl[ 30 |:=LIMIT(70,20,90) ; RETURN]
LD
Device Application.POU_1
Expression Type Value \F;;TS: £

@ varl INT 70

1 Net comment

ENO

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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| .
2:::;:;" Name FB/FC Function
CTD_** FB Down-counter group
CTU_** FB Up-counter group
Counter instruc- | CTUD_** FB Up-down counter group
tions CTD FB Down-counter
CTu FB Up-counter
CTUD FB Up-down counter

33.2 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_0(
CTD_DINT_O CD:=,
CTD_DINT _
_ I — Load :=,
CTD. * Down-counter FB — flfad C% - PV:=,
group - Q=>,
v =>);
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 count-
types er
Output variables
Initial Val-
Output Variable Name Data Type Value Range n Ize @ Description
TRUE: Counter output
ON
Q Counter output BOOL [FALSE, TRUE] FALSE
FALSE: Counter output
OFF
v Count value i Depends on data i Current value of the
types counter
Bool- X . Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
WméggccCCm_on—:o'_—ao_q 4
o o %] = =) — =S | = = = m| 2| = ol9o| =
$17|8|5|8|5/5|2|5|5|3/53|F|85\58 92
()] N e i T I e N I N R I I O I I e
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Bool- . . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
o - (%)
c c | c —
8 |2|8|5|5/2/s|8|E|g|l=12|5|8|8|2|8|8]|g|z
'9 m 8 é @ 5 = 3 3 |75 e ,33 mlA|lo| %
Load N - |- S e e e - - - |- i I e e T T
PV - e S e I e I A A VA I [ VA VAR I I e I I
Q N e e e e I e e e I I S e I
v 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 count-
er 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_DINT:
®xCD + BOOL;
Defined xload : BOOL:
variable diEV : DINT := 5;
diCV : DINT:
xR : BOOL;
END VAR
CTD_DINT_O CTD_DINT 0O{
CD := xCD,
CTD_DINT *
EN ENO Load := xload,
Program BV := diFvV,
09 a xCD — 1 CcD Q _XQ Q - }LQ,
ch?ad — ;‘;ﬁd CV —dicv OV —» 410V
diPV — )i
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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 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.

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 :=,

—EN ENO [— a

Up-counter —cu Q- =2
cTu_* P FB reset L sy,
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.
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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 CV to 0

PV Preset value - Depends on data 0 Preset value of the count-
types er

Output variables

Output Vari- Initial Val-
utput Vari Name Data Type Value Range nitiat v Description

able ue

TRUE: Counter output ON

Q Counter output BOOL [FALSE, TRUE] FALSE FALSE: Counter output
OFF
lue of th
v Count value i Depends on data i Current value of the
types counter
Bool- e Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
Q — wn
® w2 == S| c|S|EC|vw_|g|lc|l=2|%5 2 9o =
8| |35/2|5|g|g/ =25 |z|2/=z|z| /a5 992
P& |8|8|F|F|5 3|57 |5 |3\ F|FFIA S TF
(@) N e e e e N e N e
Load v - |- e I N I - - |- |- T e I e e R e
PV T e T e e I e A I B e (e O A O B I I S S S
Q N e e e e e e e e e R i i i i e e
v 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 is ignored 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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LD ST
VAR
CIU_DINT 0: CIU DINT;
De- i) : BOOL;
fined ®Reset : BOOL;
vari- diFv : DINT := 5;
able dicwv : DINT:
b:4o] : BOOL;
END VAR
CTU_DINT_O CIU_DINT_0{
CTU_DINT ;” = “CU;R
eset := xReaet
- EN EMO !
Pro BV := diPV,
gram *xCU — €U Q — xQ 0 = w0
xReset — Reset CV —dicy ll e
dipy —1 PV CV =»> diCv
: i

[CU]=xCU

[Reset] = xReset

[PV]=DINT #5 i E S
. RIS
I | I
[cv]=dicv | :
| | |
| | |
[Ql=xQ !
When Reset changes to When CV reaches PV, Q
TRUE, CVis reset to 0 and changes to TRUE.
Q changes to FALSE.

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 cur-
rent 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 pre-
vious 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 ULINT.

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 :=,
- - — D QD — =
CTUD. ** Up-down count FB " et i PV :=,
er group "~ toad QU =>,
— QD =>,
Vv =>);
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-counter input | BOOL [FALSE, TRUE] FALSE Up-counter input
Down- t
D in‘:’:: counter 1 ool [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
PV Preset value i Depends on data 0 Preset value of the count-
types er
Output variables
(0] Vari- Initial
Ut'::,:e anl Name Data Type Value Range \7aT::ae Description
U X ‘ TRUE: Up-counter output ON
-counter out-
QU pEt BOOL [FALSE, TRUE] FALSE | FALSE: Up-counter output
OFF
TRUE: Down-counter output
. ON
QD Down-counter | gy, [FALSE, TRUE] FALSE
output FALSE: Down-counter output
OFF
v Count value - Depends on data - Current value of the counter
types
Bool- . . Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
@ | m | = g Sl clclel|lclnwlolo|lc|l=zl5 2o 4
o S |3l g2\ = 8| ==z | = |z |0 m = ol 9| =
Qaéggizzﬁﬂﬂﬁaﬁam;oﬂ%
] N e e e L I e I e I e I I I I I I I
Reset N - |- N e e e e - - - - - - i i
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Bool- . . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
=) — wn
® mw | 2|2 =S c|S|ES|lvl=|g|c|= 5 2 9|4 =
o o wi = 9 C S| == = | m| 2| = olol| =
o | 9o = = =z | =z o= =
= 3 3 2|3 Z|5|2 3|5 7|5 |5 Z| 28R |5 | =
PV - - - - - e - YA Y e O N N A T
v 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

v

Qu

QD

Action

FALSE

FALSE

0

Less than

FALSE

TRUE

Only the up counter operation is per-
formed.

CVis incremented 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.

CVis incremented when CU changes to
TRUE and decremented when CD changes
to TRUE.

Greater
than PV

TRUE

FALSE

Only the down counter operation is per-
formed.

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 priori-
ty over Load.

The value of CV is 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;
. o xReset : BOOL;
Defined vari- flosd . HOOL:
able diBV  : DINT := 3;
diCv  : DINT:
xQU : BOOL;
xQD : BOOL;
END VAR
xResult := ADD _TOD TIME(Inl := todInl,
In2 := tIn2,
Out => todOut
CTUD_DINT_O )i
CTUD_DINT
EN ENO
xCU — CU QU —xqu
Program b —] €D Qb [ ,ap
xReset — Reset CV —dicv
xLoad —{ Load
dipy — 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 immedi-
ately. 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.

33.5 (1D

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 O CTD_0(
cTD CD:=,
—|EN [ ENO - Load =
cTD Down-counter FB — CD [ o o
— LOAD v | PVi=,
—1V Q=>,
vV =>);
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
cu Counter input BOOL [FALSE, TRUE] FALSE Counter input
Load Load signal BOOL [FALSE, TRUE] FALSE TRUE: Set CV to PV
PV Preset value WORD 0t0 65535 0 ::eset value of the count-
Output variables
Output Vari- Initial L
able Name Data Type Value Range Value Description
TRUE: Counter output ON
Q Counter output BOOL [FALSE, TRUE] FALSE
FALSE: Counter output OFF
v Count value WORD 0to 65535 0 Current value of the counter
Bool- Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
® | w | = g slS|lclS|S|lu|l=|lolc|=|%l2|9|a 4
o o v =9\ clZ |z =2 |z DB =5 o0|9g|l=
& |4|8/8|8/2|2|5|5|5/3|2|2|8|E8|8 53|87 ¢
cu N e e e e I I A A I e I I I I I I
Load v - |- S R e e - . S N e e e
PV - - - |- o A A T e A VA I i I I I I
Q N e e e e e e e e e e R e i i e
v 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 count-
er 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 CV is less than 0, CV is not decremented even if CD changes to TRUE.
CD is 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 := WPV,
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.

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

Instruction Name FB/FC LD Expression ST Expression
cTU O CTU_O(
CTU CU:=,
- ! 5 —{EN 95| ENO[— |Reset:=,
-counter
P —fEe Q= pvi=,
— RESET cv —
_lpv Q=>,
V=>);
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
cu Counter input BOOL [FALSE, TRUE] FALSE Counter input
Reset Reset signal BOOL [FALSE, TRUE] FALSE TRUE: Reset CVto 0
PV Preset value WORD 0t0 65535 0 ::eset value of the count-
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Output variables

Output Vari- Initial
. thj)le arl Name Data Type Value Range \;];Ire Description
TRUE: Counter output ON
Q Counter output BOOL [FALSE, TRUE] FALSE
FALSE: Counter output OFF
v Count value WORD 0to 65535 0 Current value of the counter
Bool- e Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
=) — wn
® w2 | = =S| §| S v =|lg|lcl=25 2 9 4 =
o s} w = |9 | E | Z|Z| = || DA => 0|9 =
S|3|8|8|2|2|5|2|5|5|5/5|5|5|85\5|8 %2
v N T e I I e I I I I e I e O o e
Load N N R I e e - e R it i i e e R
PV - - - - e A I A e e A A I I e e e I
Q N e e e I I I e I (e I I I I I e I O
v e e 2 e e I e e I I [ (Y I I I I N S 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 FALSE.

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 is ignored 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
CIU @ 1
xCo + BOOL:
Defined xRESET : BOOL:
variable WEV : WORD := 5
xQ : BOOL;
wCW : WORD ;
END VAR
CTU O CIU_0¢
Ty ;ESE; 2{CU;&.F‘,IESE'I'
Program EN {5 ENO BV = w; '
xu— Q —xQ 2= xa,
XRESET — RESET CV = wiv CV => wCV
wpy — PV )
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[CU]=xCU
[RESET] = xRESET

[PV]= WORD#5 “"I‘ ——————

|
|
[CV]=wCV :
| | |
| | |
| | |
— |
[Q1=xQ !
When Reset changes to When CV reaches PV, Q
TRUE, CVisresetto 0 changes to TRUE.
and Q changes to FALSE.

When Reset changes to
FALSE, CVis incremented.

3.3.7 CTUD

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. O CD:=,
CTUD R t
—EN  EEE ENO- eset:=,
Up-down count- —jcu W aul .
CTUD o FB s ap Load :=,
—{ RESET oV - PV :=
—{ LOAD !
— Vv QU => 12
QD => 7
cV=>);
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
cu Up-counter input | BOOL [FALSE, TRUE] FALSE Up-counter input
Down- t
D i;zz:c°”"er 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
PV Preset value WORD 0t0 65535 0 ::eset value of the count-

Output variables
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Output Vari- Initial .
able Name Data Type Value Range Value Description

TRUE: Up-counter output ON
Up-counter out-

Qu put BOOL [FALSE, TRUE] FALSE FALSE: Up-counter output
OFF

TRUE: Down-counter output

D - t ON
QD own-counter 1 gooL [FALSE, TRUE] FALSE
output FALSE: Down-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

® | wm | = g slS|lclES|S|luw|l=|lolc|=|%Bl2|9|a 4

Q o v =9 |z =2 |z @m B =5 o0|l9g|l=

e|3(8|S|8|5|5|2/2|5|52|3|%|E|5|3|8|3 ¢
cu N e e e e e e e e e e e e e I S e
D N R i e I S S S S S R S S S S S ) R
Reset v o |- |- - - - - |- - - |- |- e e e I e
Load v o |- - e e e - |- |- e e e e I e
PV e e e e I I e e (e I I I IS I IS I S S
Qu 2 R e e e e e e e
Qu N e e e I e e e e I I i IS I I I I S
v S N B A e e e e N N N e 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 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.
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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 v Qu QD Action
Only the up counter operation is per-
formed.
Lessthan0 | FALSE | TRUE CVis incremented when CU changes to
TRUE. It is not decremented when CD
changes to TRUE.

Both the up and down counter operations
are performed.

Between 0
FALSE FALSE and PV FALSE | FALSE CVis incremented when CU changes to
TRUE and decremented when CD changes
to TRUE.
Only the down counter operation is per-
Greater th formed.
reater than
PV TRUE FALSE CV is decremented when CD changes
to TRUE. It is not incremented when CU
changes to TRUE.
The up counter is reset.
TRUE FALSE 0 FALSE TRUE
The value of CVis set to 0.
The down counter is reset.
FALSE TRUE PV TRUE FALSE

The value of CV is set to PV.

The up counter is reset. Reset takes
TRUE TRUE 0 FALSE | TRUE 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 WIV . WORD := 3:
®xQu : BOOL;
xQD : BOOL;
wCv : WORD ;
END VER
CIUD _0¢
CTUD O CU = xCU,
CTUD CD := xCD,
EN [95 ENOf— RESET := xBESET,
wCc — CU I au — wqu LOAD := xLOAD,
Program - -
xCD — CD Qb — xoD BV := wEV,
¥RESET — RESET CV — wiv QU =» =QU,
xLOAD — LOAD 0D => =QD,
whv — PV CV =» wCV
j |'




3 Basic Instructions

[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.
Thic cances Oll ta change ta TRIIF
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
Accumulation- | Accumula- FB ® todinl  TIME_OF DAY  TOD#12:34:56.789 AccumulationTimer_0(In:=,
Ti . % todIn2 TIME_OF DAY TOD#11:11:11.111

imer tlon @ tout TIME T#1h23m455678ms PT:=,
H @ xResult BOOL TRUE
timer = Reset:=,
Q=>I
ET=>);
B Variables

Input variables

Input Vari- Initial .
able Name Data Type Value Range Value Description
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
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) — wn
@ w | = = s | S| c S S | n|_| o - ® | S| 39| g —~
o o %] = =) — = | = = = m = > o o =
& |38|8|8/5/5|2|2|5|5|5|5|F|E(5|3/8|% ¢
In N - |- e e R I - - |- |- - e e e I e B
PT - - - |- |- |- - |- - - |- - |- - |-
Reset N - |- e e R B - - |- |- - e e e I e B e
Q N - |- - == |- |- - - |- |- - e e e I I B
ET - R e e e T e i e e VA I e I
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.

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.
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The timer is reset when Reset changes to TRUE. The value of ET changes to 0 and Q changes to FALSE.
B Timing diagram

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 AccumulationTimer 0(

- - IN:=bStart,
bStart AccumulationTimer Tacg
PT:=T#55,
— Ipfflr E% - RESET:=bReset,
t#55 — RESET — tTime Q=>bComplete,
bReset ET=>tTime,

[IN]=bStart

=

|
|
|
[Reset]=bReset :
I
I
I

[PT]1=T#5=

[ET]=tTime

[Q]=bComplete L

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

Instruction Name FB/FC LD Expression ST Expression
Timer I-.Iundred-ms FC Timer Timer(In :=,
timer —|en eno |- PT:=,
—IN - Q=>,
—PT Q- ET=>);
ET -
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B Variables

Input variables

Input Vari- Initial .
able Name Data Type Value Range Value Description
o TRUE: The timer operates
In Timer input BOOL [FALSE, TRUE] - .
FALSE: The timer stops
PT Preset time UINT Depends on i Maximum value for timing, in incre-
data types ments 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
ET Remaining time | UINT Dependson | _ Remaining time
data types
Bool- Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
o | = %)
® m | 22|l S |c|S|CE|lvwl=|lg|lc|l=25 29| =
o =< o %] = =) — S | = = = m = | > o | O =
S |3 8|8|8/5|5|2|5|5/5/5 |5 F|F| 578 7z
In N R e e e e e e e e e e I N I e I R
PT - - |- - = |- v - - - |- - |- |- - - |- |-
Q o= - |- e e e I I I I I I I I I I I
ET - e i A T I e e e I I I (e I I I
PV - R e e e I I S S e I N I O I
Qu N e I e I e IC T N S E N I O i A
Qu N e e I e I e I e e e e N N e e
B Function

This instruction outputs TRUE when the set time elapses after the timer starts. The time is set in increments

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.

B Timing diagram

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.
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LD ST
Timer Timer (IN := xStart,
EM ENO|— FT := uiPt,
wStart — IM - R => xQTimer,
uiPt — PT  Q —xQTimer ET => uiEt,
ET — uiEt Vi

[ PT]= UINT#100( 10 s)

TRUE
[ IN ]= xStart |_|

FALSE ~——1

1

I I
I I
TRUE | |

[ Q= xATimer [P |
1 1

I I

I I

I I

I I

|

FALSE

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

B Precautions

\_

|

+ 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.

34.4 TP

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

B Instruction description

Instruction Name LD Expression ST Expression
TP
- EN ENO —
i TE({IN:= FI:= Q== ET=> );
TP Timer pulse 1N a L { ' P = )
— PT ET |-
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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 com-
pleted.
ET Elapsed time TIME 0to0 4294967295 0 Preset time
Bool- Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
(=2} @ Q C|lclc|lc|lc|wvw| =z | 0| | = — = O 4| O @
8 | 3 5| 2 EEREIE 2z 2 E|B2 || 5|8 7|2
= m g g 2 5 — 3 = — — |:E m = =
o | © (9
IN J - |- |- - |- |- e e e e e - |- - |- |-
PT |- - |- |- - |- e e e e v |- - |- |-
Q J - |- |- i i e e e I e A e - |- e
ET | - N e e e e N e Jil- |- 1= |-

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

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| TP 0(IVEENER:= b_Enabl-EENE
2 FI| Ti#5s [:= time O Ti#5s e
3 CRENER->5>_oucEEIE |
4 Tl L — - + ®TI TEI= 70 5m = o=
LD
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bF POU x

Device Application.POU

Expression Type Value ngfsre'j Address Comment
+ @ TP_0 TP

& b_Enable BOOL

@ time_0 TIME T#5s

# b_out BOOL

W tET TIME T#4s316ms

N —
1 Net comment

34.5 TON

time 0

b Enable

b_Out
t ET T#45316ms

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
— EM EMND — ~ . e . _.
TON On-delay timer ow{In:= , Fl:=, Q=> , EI=> g
—{IN Q
— 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 t0 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 0104294967295 | 0 Preset time




Timer Instructions

Bool- | _. X Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
@ w O | c|lclc|lclc|lv|z|lo | c|lm cldlold|g|wv
8 |3 S| 2 /222|225 2|2 E|@|5|5/ 8|7 =
= m @ ;CU) < = — 5 = = — ,:E m | m{ =
o | © @
N (v |- |- |- |- |- |- |- |-1-|1-1- |-|-1-1-'1-1/- |- |-
PT |- - |- |- - |- - - |- - |- - |- |- i 1- |- |-
Q N S - |- - |- - |- - |- e e e e e
ET - - |- |- - |- - |- - |- - |- - |- |- N

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 Prepared Address Comment
Value
+ @ TON_D TOM
»omube oo I
% LPT TIME T#5s
# b_out BOOL
@ tET TIME T#5s
= 1 ToN_0(INEGNEY: =k En=bl-|REUEY . FI| TE5s [:=t_PFT] T#5s | .
2 o TRUE siielRie TRUE [IRENONY| T#5s >t ET]| T#5s | is
LD
W POU X
Device.Application.POU
Expression Type Value ngfgmd Address Comment
+ ¢ TON_D TOMN
» ozl a0 ]
@ t PT TIME T#55
# b_Out BOOL
g tET TIME ELT
................... = E
1 Met comment
TOMN_O
TOM

Q b= b_out
PT ET —+ET T#55

b_Enable
t PT

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

B Instruction format

Instruction Name LD Expression ST Expression
TOF
. — EN ENO |—
TOF Off-delay timer IN a TOF(IN:= , FT:= , 0=» , ET=> ):
— 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 0 to 4294967295 0 Preset time
time stor-
age start
unit
Output variables
Output Name Data Type Value Range Initial Value Description
Variable
Q Timing com- BOOL [TRUE, FALSE] FALSE When the value changes to
pleted TRUE, timing is completed.
ET Elapsed time TIME 0t0 4294967295 0 Preset time
Bool- Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
AEHBREBEREBEBEBEHEBBEEE
P ImI2|3|8|5 3 |3|5|" 55|72 B|R A .
o | © o
IN [ v |- |- |- |- |- |- [~ |- |- |- |- |-1-1-'1-1-|-1- |-
PT |- |- |- |- |- |- |- [- |- |- |- |- |- |- |- |\~+|-|- |- |-
o I Y B I R e e I e I e I e I e e e N o e
ET |- |- |- |- |- |- |- [- |- |- |[-|- |- |- |- |~+|-1-1- |-

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




Timer Instructions

PLC_PRG X
Device Application.PLC_PRG

Expression Type Value \P{;ff:r:—:-d Address Comrment
+ @ TOF_D TOF
@ b_Enable BOOL
@ tPT TIME T#5s
@ b_out BOOL
 tET TIME T#5s
= 1| Tor_o(mEiEER: =k Encbl-EOEE , ET| = :=t_FT] Teas | .
2 - ocut e . ET| Té5s E>t_ET] Té5s | ¥
LD
b PoU x
Device Application.POU
Expressien Type Value Egzlzfgred Address Comment
¥ @ TOF_O TOF
@ b_Enable BOOL FALSE
@ tPT TIME T#5s
# b_Out BOOL FALSE
@ tET TIME T#5s
o
- Het comment
TOF O
TOF

Q b out
ET —+tET T#55

3.4.7 RTC

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

B Instruction format

Instruction Name LD Expression ST Expression
RTC Real-time clock RTC RIC{EM:= , BDT:= , Q=» , CDT=> };
— EN Q+—
— PDT CDT —
B Variables
Input variables
Input Vari- Name Data Type Value Range Initial Value Descrip-
able tion
- 0(1970-01-01, 00:00:00) to e
PDT TIMing start | 1 \Te AND_TIME | 4294967295 (2106-02-07, 1970-01-01, Timing
time 06:28:15) 00:00:00 startup
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Output variables

Output Name Data Type Value Range Initial Value Description
Variable
Timing com- When the value
Q 9 BOOL [TRUE, FALSE] FALSE changes to FALSE,
pleted Lo .
timing is valid.
0(1970-01-01, 00:00:00)
) 1970-01-01, -
DT Elapsed time | DATE_AND_TIME t0 4294967295 (2106-02- 00:00:00 Timing startup
07,06:28:15) o
Bool- | . Real Time, Duration,
Bit String Integer
i Number | Date, and Text String
AHHEBBEEEBHBHBBBEBEIEE
217 818|855 |5|3|7 |57 |FIE|7F 2
o O A
PDT - - |- |- e e i i e e R - - - |- |- |- v |-
Q v e i e e e e I e B - i e e e - |-
[@n) - - |- |- e e i i e e e - - - |- |- |- v |-

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_CDT 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
bF Pou x
Expression Type Value Prepared Address Comment
5 ¢ RICO e 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#2021-1-1-0:0:9
-
1 Het comment
RTC O
b_Enable RTC b Out
— EN  Q !
t POT DT#2021-1-1-0:0:0 — PDT CDT — COT | DT#2021-1-1-0:0.9 |
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3.5 Bitand Word Logic Instructions

3.5.1 Instruction List

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 instruc- | RS FB Reset-priority keep
tions 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.

Instruction format
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Instruction Name FB/FC LD Expression ST Expression
AND
— EN END [
AND Logical AND FC & AND
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
Output Variable Name Data Type Value Range | Initial Value Description
D d
Out Output result - epends on - Output result
data types
Bool- | . . Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
5 |3|5|2|5/ 5 |5|8|5/5/3|8|5|8|8|2/8/8|%3
e |'m 21318/ 5|% |2 3~ 5157 2 F|A z
o | O @
In1 N v LN A v - - - e e e e e e e e B e e
In2 N NN VA v - - - e e e e e e e e B e B R
Out | v |~ |~V |~ | ~N|=- |- |- |=—|-1=-1-1=-"1-1-1-1-1-1|1- |-

B Program example

ST:
Device Application.PLC_PRG
Expression Type Value \F;;TE:rEd

& b_output BOOL

# b_varl BOOL

@ b_var2 BOOL TRUE

1| p_outputENEN:= b_varlEENE AND o_var2EENENFETEN
LD:




Bit and Word Logic Instructions

Device. Application.POU_1
- Prepared
Expression Type Value value
@ b_varl BOOL TRUE
& b_wvar2 BOOL
& b_output BOOL TRUE

Net comment

3.5.3 OR

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

| AND
bver |
b_var2 IE—

b_output

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
In1 Input 1 - Depends on data types | - Input 1
In2 Input 2 - Depends on data types | - Input 2
Output variables
) Initial s
Output Variable Name Data Type Value Range Value Description
Out Output result - Depends on - Output result
data types
Bool- | . . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
@ w U |  z|lcleclc|lclv|s|lo|lc|l=m|c|d|lo|d]| 9 )
8 | 3 5 | 2 s|12|2|g/ /2|52 2 E|& =58 7 |=
= m g % 2 = — 5 =1 — — ':E m | m\ =
o | © @
In1 N NERE, N v o |- e I e e e e e I R R I I -
In2 N NERE, N v o |- S e e e e A e e e R I I -
Out N NERE, v - e e e e e A e e e e e B -

B Program example
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ST:
Device Application.POU_1
; Prepared
Expression Type Value Valte
$ b_varl BOOL
$ b_var BOOL ALS
# b_out BOOL
& W
1| b_oucfElEk= b_var |EENE OR b_var AN
LD:
Device Application.POU
: Prepared
Expression Type Value Value
$ b_varl BOOL
$ b_var2 BOOL FALS
# b_out B00L TRUE
-
1 Net comment
b_var1 b_out
CREIPS FALSE
3.5.4 NOT

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 \;]a:llljae Description
D d
Out Output result epends on - Output result
data types
Bool- | . _ Real Time, Duration,
Bit String Integer .
€an Number | Date, and Text String
=3} @ o - |l c|lclclc|lv ||l | - | d oA = 4
812 8|25/ S §/E|2|2/2/2 B|alz 8| g 3|3
© |'m 219|857 |23 " S5 F BE|RA 2
O O o
In1 N N, N v - e e e R e e e I I I -
In2 J YA Y N Y e e I I T [ [y ey U I -
Out N NERIN, N N - == === 1= 1= |- |- 1= 1- |- -

B Program example

ST:
Device Application.PLC_PRG
: Prepared
Expression Type Value Value
$ b_out BOOL FALSE
# b_var BOOL TRUE
I r -
Y| b_oucZNER:=NOT b_varfENE:
B
LD:
Device Application.POU
. Prepared
Expression Type Value Valus
@ b_var BOOL TRUE
# b_out BOOL FALSE
E = = .
Net comment
NOT
EN ENO
| B -

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
XOR Logical exclusive OR | FC B =‘| e~ XOR
B Variables
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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
i Initial s
Input Variable Name Data Type Value Range Value Description
D d
Out Output result - epends on - Output result
data types
Bool- Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
@ @ U | | clclclc|lv|z|lg|lc|l= | =|d o|d| 9 %]
8 | 3 5| 2 S 212|253 =R Z SR 58| | =
= m B S|Q 3|73 Z =] mlz M m =
&) o o
In1 N N, v |- S Rt e e e A e e U e e e B -
In2 N NERE, N v |- - e e e e R e I I e I -
Out N NERE, N - e e e e e e e I e R e R -

B Program example

ST:
Device Application.PLC PRG
Expression Type Value SQTS:rEd
# b_varl BOOL
# b_var2 BOOL FALSE
# b_out BOOL TRUE
I r -
1l b_oucRENEN:=b_var | JEINE XOR b_var 2[NSy FET0RN]
LD:
Device.Application.POU
Expression Type value \PI;TE:red
$ b_varl BOOL
® b_var2 BOOL FALSE
$ b_out BOOL TRUE
-

1 Net comment

b_varl
b_var2

B Precautions

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 necessarily

according to expectations).

3.5.6 PLS

-110-




Bit and Word Logic Instructions

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

cycle.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
PLS
PLS Rising edge output | FB 4 EN EMNO L | PLS(xExecute:= xOut=>);
- xExecute xOut |-
B Variables
Input variables
_ Initial s
Input Variable Name Data Type Value Range Value Description
M d bool
xExecute Input signal BOOL [FALSE, TRUE] FALSE easuredboolean
volume
Output variables
. Initial .
Input Variable Name Data Type Value Range Value Description
D d
Out Output result - epends on - Output result
data types
Bool- Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
@ w |l c|c|lclc|lc|lv|s|lg|leE|=m | c|ld|9(d|9| v
8 |3 5|2 S| 2(2|€ E|12|5|2|Z2| E|8|2|5/8|7|=
= m 5 % @ 3 - 3 5 — — ,:E m | m g
o

xExecute N

Out N

B Program example

ST:
Device.Application.PLC_PRG
; Prepared
Expression Type Value Value
@ b_var BOOL TRUE
# b_out BOOL TRUE
+ @ PLSO PLS
-
1| PLSO(xExecutcjGiE:= b varfENEl =Out=> );
=z pls0. xOuc|giES THEN
[ 3 b_out|REE:=TRUE;
4 END IHRETURN]
LD:
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Device Application.POU
i Prepared
Expression Type Value Value
¥ @ PLS O PLS
P vl BOOL TRUE

1 Net comment
PLS O
PLS

bl xExecute xOut —m—

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 EMNO L | PLF(xExecute:= xOut=>);
4 xExecute xOut L

Bl Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description
M d bool
xExecute Input signal | BOOL [FALSE, TRUE] FALSE casuredboolean
volume
Output variables
. Initial .
Output Variable Name Data Type Value Range Value Description
ig- N when the xE iable i
«Out Output sig BOOL [FALSE, TRUE] FALSE ON when the xExecute variable is
nal FALSE
Bool- | . _ . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
@ @ U | cCl|lclclecle|lv|s|lulc|lmz|cldlo|d|g|wv
g8 138 2 s|2|/2|8/2/2/5 2|2/ E\& =258 7=
= m g ;OU g = - 5 = — — l:E m |\ m %
o

xExecute | v - - - - - - . _ _

out |V |- |- |- - -
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B Program example

ST:
Device Application.PLC_PRG
i Prepared
Expression Type Value Valiis
# b_var BOOL TRUE
# b_out BOOL TRUE
¥ PLFO PLS
& W
1 PLFO (xExecutcfjEliE:= b_varfEIEl xOut=> ):
= 2 IF plfo.xCut| Sy THE
4
LD:
: Prepared
Expression Type p
p Yp Value Value Address
+ @ PLF_D PLF
@ Bxe BOOL
# x0ut BOOL
# xSet BOOL
1 Met comment
PLF O
wExe xExecute xOut wOIut
2 Met comment
PLF 0.xOut x5et
|
—l s

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
M d bool
xExecute Input signal | BOOL [FALSE, TRUE] FALSE casuredboolean
volume
Output variables
Output Vari- Initial "
able Name Data Type Value Range Value Description
ig- Th is al hen the xExe-
«Out Output sig BOOL [FALSE, TRUE] FALSE e statfjs is a. ternated when the xExe
nal cute variable is TRUE.
Bool- | . _ . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
=) w U | £ | clclc|lc|lv|s|lg|lc|® | c|dlo| 4|9 v
S | 3 S 2| 5|2 /S/S§/E|/2|3|2|2 T & =25 S 7=
R mIBISI83|75 3| S|9|F |z @A 2
o | © @
xExecute | v - |- - - - e e e e e T e e e e N B B B
Out N - |- - - - e e e S i I e e I

B Program example

ST:
Device.Application.PLC_PRG
. Prepared
Expression Type Value Value
+ @ ALTD AT
# b_var BOOL TRUE
$ b_out BOOL TRUE
& W
ALT0 (xExecuc=fiEL:=b varGNEL , =xOutEGE:=b cuEEIEN :
LD:
Device Application.POU
: Prepared
Expression Type Value value
+ @& ALTO ALT
# b_out BOOL TRUE
& b_var BOOL TRUE
-
Net comment

This instruction sets the status for a specified bit.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
BOUT

1EN ENO BOUT(xEnable:= , wData:=, uiB

BOUT Bit data output FC 4 xEnable s xenable:=, wiata:=, uib-
it.=);

3 wData

4 uiBit
B Variables

Input variables

Dat
Input Variable Name T;p: Value Range Initial Value Description
Enabling bit tri d b
xEnable Inputsignal | BOOL | [FALSE, TRUE] FALSE Ie':/ZI ing bit triggered by
uiBit Input signal UINT Depends on data types | 0 Bit to operate
Output variables
Output Vari-
. Zlkj)le art Name Data Type Value Range | Initial Value Description
D d Data t t
wData Input/Output signal WORD ependson 0 atatooperate
data types
Bool- | . _ . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
AEHBEBEBEBBEBEBEEHEBBEIE
2 F 8188|515 153/5|7 |77 R A7 |z
o | O &l
xEnable | v |- |- |- |- |- |- - A= ===
wData |- |- | Y |- |- |- == e e
uBit |- - - - Y

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 \F;;TES e
# b_varl BOOL
$ vi_var2 WORD 14
& u_var3 UINT 2
$ u_out UINT 2

AW
1 BOUT(xEnable:=b varl|jGNE] , wData:=w var2[ 14 |, uiBit:= u vari[ 2 )
u_out[ 2 |i=u var3[ 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

Expression Type Value C’;TLIJJ: il
# b_varl BOOL
& w_var2 WORD 14
® u_var3 UINT :
-

1 Net comment

e Net comment
b varl BOUT
ﬂ.ﬂ xEnable  jfm
w_var2 [ 14 |- wData
uvar3[ 2 |—juBit

B Precautions

 The initial value of wData is set in the variable table.

3.5.10 BSET

This instruction sets the specified bit of data to ON. Regardless of whether the BSET instruction is still driv-
en, 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
_ {EN  ENO} N
BSET Bit data set FC BSET(wData:=, uiBit:=);
3 wData -
J uiBit
B Variables

Input variables

Dat
Input Variable Name T;p: 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
Bool- | . . Real Time, Duration,
Bit String Integer i
ean Number | Date, and Text String
=) @ U|lclclclclec|lv|s|lgulc|=® | c|d|g|d|lg|wv
812|825/ 2/ /8§ £E/2/2/2/2|8|& 2 8|2 3|3
= m = =ou % Z | = Z = — — 2| m =
o | O o
wData - - v o |- S e e I e A Y I I A E I A
uiBit - - - |- S e A i I e R e I I R e e e e

B Program example
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ST:
Device Application.PLC_PRG
Expression Type Value \PIQTEE -
$ w_var2 WORD 14
$ u_var3 UINT 2
A Y
1 ¢ BSET(wData:= w_var2[ 14 |, uiBit:=u var3 2 |);EETu=N|
LD:
Device.Application.POU
Expression Type Value \F;;Tl?gred
& 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
BRST
. 4EN ENO | .
BRST Bit data reset FC 3 BRST(wData:=, uiBit:=);
3 wData :
4 uiBit
B Variables
Input variables
X Data .. s
Input Variable Name . Value Range Initial Value Description
| t/Output
wData s?::all 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
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Output Vari-
zble Name Data Type Value Range | Initial Value Description
. Depends on Data to operate
wData Input/Output signal WORD P 0 P
data types
Bool- | . _ . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
@ @ U Cclclc|lc|lc|lv|s|lg|lcE|® | cldl o|d|g|wv
8 |3 5 2 £ 2|2/ g/ £z /523 E&=3 8 =
= m @ g 2| 5 — 5 3 — — ':3 m | | =
o | © o
wData - - v - i e e e I I e A e I T e R R B
uiBit - - - - e e N e e e e e I e e I A e

B Program example

ST:
Device Application.PLC_PRG
3 Prepared
Expression Type Value Value
@ wi_var2 WORD 14
& u_var3 UINT 4
a v
1 BRST (wData:=w_var2[ 14 |, uiBit:=u_var3[ 4 ) ;[EET0EN]
LD:
Device Application.POU
: Prepared
Expression Type value Value
@ w_var2 WORD 14
@ u_var3 UINT 4
=
1 Net comment
w_var2
u_var3

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 al L SR({SETl:= , RESET:= , Ql=> );
—| RESET
B Variables

Input variables
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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
Input Variable Name Data Type Value Range Initial Value Description
Q1 Output signal BOOL [TRUE, FALSE] FALSE Set priority output
Bool- | . . Real Time, Duration,
Bit String Integer
CEIT Number | Date, and Text String
AHHEBEBEEBBHEBEBEHBHEEE
2|78 §|8|5|%|5|53|7 |5 7| 7|7 |FA z
o | © [}
SET1 v S e e e e e e e e e e T A A R I A
Reset v S e - - - T A e e e e e e e A e B
Q1 N e e e e e e e e e N N e N e e

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

Device.Application.PLC_PRG

Expression Type Value SLTE:rEd Address Comment
+ @ SR.0 SR

@ b_Reset BOOL

# b_oOut BOCL

-
1 SR_0(SET1RENEN:= »_SecREE, RESEIRGENEN:= - ResotREUEN CLEGUEE-- - cuctREUEN :

Z RETURM

LD

MC SetPosition P
— 1 EN ENO |——
= Axis Done |
— Execute Busy —
— Position Error —
— Relative ErrorlD
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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
R R iority k EN ENO - | ps(seT:= , RESETI:= , Q1=> );
S eset-priority keep | | SET ¢(¥ al b P A L
—{ 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 Outputsig- | BOOL [TRUE, FALSE] FALSE Set priority
nal output
Bool- | . _ . Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
AHHEBBEBEBEBHBBHBEBEEE
LA A A - B e - z
o | O o
SET1 J - - |- - |- - |- S e e e e I I I A I I B
Reset | v |- |- |- |— |- |- |- |- A=A 01|10 I1-A-1-1- |-
Q1 N e e e e e I e I e e e N e e N

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

Expression Type Value Prepared

Address Comment
Value
+ @ 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 j;_ ENO [— E_TRIG(CLE:= , Q=> );
— CLK a
B Variables
Input variables
Output variables 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 Outputsig- | BOOL [TRUE, FALSE] FALSE TRUE detected
nal
Bool- | . _ . Real Num- | Time, Duration,
Bit String Integer .
ean ber Date, and Text String
@ w U|lclclc|lele|lv|s|lulcE|®| &£ |d|lo 49| v
g8 |2|8|2|s/2/£|§/E|2/2/2/2|8 & |2/8/8|23
© | m 28|18/ 72/ 3|7 5|58 B R A z
o | © [}
CLK N e T e e e e A e N I S i B R
Q o= - - e e e e e e e e N S I e I
ST
PLC_PRG X
Device .Application.PLC_PRG
Expression Type Value
+ @ R_TRIG_D R_TRIG
@ A BOOL
$ B BOCL
1| BR_IRIG_0(CLERGNE:= ARGNE O=> ):
= z|  IF B_TRIG_0.CZNSg THEN
2 ERGUEY: =TRUE;
4|+ END_IFRETURN]
LD

hf Pou %
Device Application.POU

3.5.15 F_TRIG

Net comment

R_TRIG_0.Q

Expression Type Value ::E:red Address
+ @ R_TRIG_D R_TRIG
@ A BOOL
@ B BOOL TRUE
1 Net comment
R_TRIG_O

—[l

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

Instruction description
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Instruction Name LD Expression ST Expression
F TRIG
'y
F_TRIG Down trigger — EN zE 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 Vari- Name Data Type Value Range Initial Value Description
able
Q Output BOOL [TRUE, FALSE] FALSE FALSE detected
signal
Bool- | _. . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
AHBEBBBEBEEBBEBBEEEBEEE
2 F 8IS |85/ |5|13|7| |7 TR AT |z
o | © @
CLK N e e e e N e e N e
Q N e e e e e N e N R

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
PLC_PRG X
Device Application.PLC_PRG
Expression Type Value
+ @ F_TRIG_O F_TRIG
@ A BOOL
@ B BOOL
L« F_TRIG_O(CLKFNEE:- NE, O=> );
= 2 IF F_TRIG_ 0. [fMEg THEN
3 S TRUE [T
4 ¢ END_IFRETURN|
LD
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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 B
Il
—[} Js]]

3.5.16 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 ENO
EXTRACT Bit extraction FC Ix C=EXTRACT(X:=,N:=);
4N
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 Val- Description
ue
ouT Read bit status BOOL - 0 Bit status that is read
Bool- | . . Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
8 2/5|2|2/g|5|8|E|5/5|2/5/8|5|2|8|8|29 8
© |'m 2 9 S 1z | = z 5|7 S5 F 2 RA 2
o | O )
X A T I e e e I N O I I I I O I
N - v - - R e e
ouTt N e e e e e I e e I I e N I I I I I

B Program example

LD:
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Expression Type Value
P a2 WORD 1
# b BYTE 0
P c BOOL

-
1| ¢ cJEE):=EXTRACT (X:=a[ 1 |, N:=b[ 0 | ) ;E=man
ST:

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

3.5.17 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
PUTEBIT
4 EN ENO L
PUTBIT Bit assignment | FC —4 X - d:=PUTBIT(X:=, N:=, B:=);
- N
- B
B Variables
Input variables
Input Variable Name Data Type Value Range | Initial Description
Value
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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Bool- | . . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
© @© U | clc|lc|lcjlc|lvw| s|lg|le|l® | cldlo|d|09|w
S | 3 S| 2 $12/2|2\5|2 522 E|8|2|5|8|7|=
= m g g S 3 — 5 = - — ':3 m | m =
o | © o
X — — — — — — — — — — — — — — — — — — — —
— J — — — - — - - — - - - - - — — - - -
B N - - - |- |- - S e e e I A - - |- |- |- -
ouT - - - - - |- - e i P A R A - - - |- |- -
B Program example
LD:
(1) Switch cis not closed.
Expression Type Value
# 2 DWORD 1111
#b BYTE 0
$ c BOOL FALSE
$ d DWORD 1110
-
Net comment
d 1110
(2) Switch cis closed.
Expression Type Value
2 DWORD 1111
#b BYTE 0
’e w00t
#® d DWORD 1111
-
Net comment
d 111
ST:
(1) Switch cis not closed.
. Expression Type Value
L DWORD 1111
$b BYTE 0
®c BOOL FALSE
$d DWORD 1110

-
d 1110 :=PUTBIT (X:= 2 1111 , N:= B[ 0 |, B:=c|fiES] );Eum

(2) Switch cis closed.
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Expression Type Value
L DWORD 1111
#b BYTE 0
®c BOOL
$ d DWORD 1111

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

3.5.18 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
1) L
{1 B1
PACK Bit packing FC {B2 a:=PACK(BO:=, B1:=,B2:=,B3:=
{183 ,B4:=,B5:=,B6:=,B7:=);
{B4
{1B5
{B6
{B7

B Variables

Input variables

Input Variable Name Data Type Value Range | Initial Value Description

B0-B7 Data source BOOL - 0 Bits to pack

Output variables

Output Variable Name Data Type Value Range Initial Val- Description
ue
ouT Output BYTE - 0 Data after packing
target
Bool- | _. . Real Time, Duration,
Bit String Integer .
— Number | Date, and Text String
AHHEEBEBEEEBHEEEHHBEBEEE
© | |8|8|3|3|5|5|3|7| |57 7| 2|F|A z
o | O 9
BO-B7 J - | - e B e e B A e e e e A e i - |-
outT - v - e e e e e A i e R A N 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:

3.5.19 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
1B BO
B1 -
82 UNPACK(B:=,B0=>,B1=>, B2=>
UNPACK Bit unpacking FC 83 i ,B3=>,B4=>,B5=>,B6=>
B4 L B7=>);
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 Val- Description
ue
BO-B7 Output BOOL i 0 !3it status after data unpack-
target ing
Bool- Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
AHEBEHBEEEBEBHEBBEBEEEEEE
RIm 813|857 (3|37 (3|7 |F|F|IF|F =
o | O @
B N e e e e e e e e e e e I I e e e I
B0-B7 - - - - - - - - - - - - -
B Program example
LD:
Expression Type Value
# @ UNPACK_0 UNPACK
P a BYTE 111
Net comment
UNPACK_0
UNPACK |
J[T—5 50
B1 -
62 = N
83 -
B4
iolmll TRUE |
86 -
57
ST:

-129-



3 Basic Instructions

Expression Type Value
= & UNPACK_0 UNPACK
% B BYTE 111
"$ B0 BOOL TRUE
"# B1 BOOL
"$ B2 BOOL TRUE
"# B3 BOOL TRUE
"% B4 BOOL FALSE
"$ BS BOOL TRUE
"$ B6 BOOL TRUE
" B7 BOOL FALSE
P a BYTE 111
=
- 1 UNPACE 0 (
2 B: = a,
3 BO=> ,
q Bl=> ~
B2=> ,
B3=> ,

3.5.20 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

- EN ENO |-
- BO B
— B1
Jg2 BIT_AS_BYTE(BO:=, B1:=,

BIT_AS_BYTE 8-bit packing into byte | FC de3 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 Bit 0 BOOL [TRUE, FALSE] FALSE -

B1 Bit 1 BOOL [TRUE, FALSE] FALSE -

B2 Bit 2 BOOL [TRUE, FALSE] FALSE -

B3 Bit 3 BOOL [TRUE, FALSE] FALSE -

B4 Bit 4 BOOL [TRUE, FALSE] FALSE -

B5 Bit 5 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
B Return value | BYTE 0to 255 0 Conversion result
Bool- | . _ . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
@ @ U c|lclclc|lc|lv| s|lg|lc|® =|(ldo|d|9| v
8 | 3 s 2 /2|22 |25z 8\ &5 8 =
= m @ g = 5 — 5 = =] — ':3 m | m\ =
o | © o
B0-B7 v - - - - |- - - - I e e e e A E i e
B A e e T e I I I e I (O I I O I O I

B Program example

ST
5] Pou_1 x
Device Application.POU_1
Expression Type Value ngfgrEd Address Comment
+ @ BIT_ASBYTE 0 BIT_AS_BYTE
# b_Bo BOOL FALSE
$ b_B1 BOOL TRUE
$ b B2 BOOL
# b_B3 BOOL
 b_B4 BOOL TRUE
@ b_B5 BOOL TRUE
@ b_B6 BOOL TRUE
# b_B7 BOOL TRUE
# by_B BYTE 254
= 1 BIT_AS BYTE 0(
2 B0 . =b_B|j FALSE B®
S o
4 2 TRUE =gk TRUE [N
< EEl 7o - BEEEEEE] 1o |
LD
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4 POU X
Expression Type Value Gg?l?sred Address
*+ @& BIT_AS_BYTE_0 BIT_AS_BYTE
# b_B0 BOOL FALSE
# b_B1 BOOL
$ b_B2 BOOL TRUE
# b_B3 BOOL
% b_B4 BOOL TRUE
% b_B5 BOOL TRUE
# b_Bé6 BOOL TRUE
% b_B7 BOOL
# 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.

3.5.21 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
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Instruction Name FB/FC LD Expression ST Expression
BYTE_AS BIT
+ EN ENO +
-~ B BO
B1 L BYTE_AS_BIT(B:=, BO=>
Byte unpacking to B2 ,B1=>,B2=>,B3=>,
BYTE_AS_BIT FC
- bits B3 - B4=>,B5=>,B6=>,
B4 - - ).
Bs | B7=>);
B6 -
B7 -
B Variables
Input variables
Input Variable Name Data Type Value Range | Initial Value Description
B Return value BYTE 0to 255 0 Conversion result




Bit and Word Logic Instructions

Output variables

Output Variable Name Data Type Value Range Initial Description
Value
BO Bit 0 BOOL [TRUE, FALSE] FALSE -
B1 Bit 1 BOOL [TRUE, FALSE] FALSE -
B2 Bit 2 BOOL [TRUE, FALSE] FALSE -
B3 Bit 3 BOOL [TRUE, FALSE] FALSE -
B4 Bit 4 BOOL [TRUE, FALSE] FALSE -
B5 Bit 5 BOOL [TRUE, FALSE] FALSE -
B6 Bit6 BOOL [TRUE, FALSE] FALSE -
B7 Bit 7 BOOL [TRUE, FALSE] FALSE -
Bool- | . _ . Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
w W O | ZD|lclc|c|c vw | o | ™ || 4]0 | 49| v
S | 3 3 2|5|2/S/§E 2|3 2 Z/ &2 3 8|7 =2
2P &g |8|5|7|5|5|7 | |F|T|F|E|F|F 2
o | O @
B N e e e e e e I O i I i N R N S
B0-B7 - v |- i i T e e I e e N I e - - -

B Program example

ST
13 3
El POU_1 X :d Address Comment
Device.Application.POU_1
Expression Type Value C;?fgre‘j Address Comment
+ @ BYTE_AS_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 FALSE
% b_B6 BOOL TRUE
$ b_B7 BOOL TRUE
Net comment
BYTE_AS BIT O
BYTE_AS BIT
by B b_B0
CHIN FALSE |
b B2 RGOE
b_B3 L3
b_B4
b_BS
b_B6
b_B7

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

2. The output range is 0 to 255.

3.5.22 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
H{EN ENO
{BoO w
4 B01
{802
{803
4804 POU.BIT_AS_WORD(B00:=,
1 BO1:=, B02:=, B03:=, B04:=
BIT_AS 16-bit packi 4 SRS
- |ootbaddng | pe 2% B05:=, B06:=, B07:=, BO8:=,
WORD into word 4 807
4 Bo8 B09:=,B10:=,B11:=,B12:=,
1 B09 B13:=,B14:=,B15:=, W=> a);
{810
{e1
{812
{813
{814
1815
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Description
Value
B00-B15 Data source | BOOL - 0 Each bit to pack
Output variables
Output Vari- Name Data Type Value Range Initial Val- Description
able ue
Output .
w WORD - 0 Data after unpacking
target
Bool- L Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
WwégchCCm_o.—x'_qo_q 3
8 S|3|32|2|8/E|2|2|z/z| 8| &8 2|5|2|9|2
Qaéggﬁzﬁﬁﬂqﬁak,zm;o—'%
BOOB15 | v | — | = | — |- |- |-
w A N N e o S e O e e I I I

B Program example

LD:




Bit and Word Logic Instructions

Expression

ST:

@ A

= # BIT_AS_WORD_0

Type Value
DWORD 0
BIT_AS_WORD

4% BOO BOOL
*H BO1 BOOL
% BO02 BOOL
49 BO3 BOOL [
“$ B04 BOOL
4% BOS BOOL
% BOS BOOL
% BO7 BOOL
4p BOS BOOL
*$ BO9 BOOL
% B10 BOOL
% B11 BOOL
% B12 BOOL
*% B13 BOOL
% B14 BOOL
4 BIS BOOL
o w WORD 13
Net comment
BIT_AS_WORD 0
BIT_AS WORD
Expression Type
# BOO BOOL
$ BO1 BOOL
$ BO2 BOOL
# BO3 BOOL
# B04 BOOL
$ BOS BOOL
$ BO6 BOOL
$ BO7 BOOL
& BO8 BOOL
# BOS BOOL
% B10 BOOL
# B11 BOOL [
$ B12 BOOL
$ B13 BOOL
# Bl4 BOOL
# B15 BOOL
P a WORD 51
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3 Basic Instructions

=  1|® Pou.BIT_aS WORD 0(

B0O:= ,
BO1l:= ,
BO2:= ,
B03:= ,
B04:= ,
B05:= ,
BOG:= ,
BO7:= ,
BOB:= ,
B0O:=
Bl10:= ,

Bll:= ,

Bl2:= ,

Bl3:= ,

Bld:= ,

B15:= , |

W BT > o[ 51 ) ;EEEEm

3.5.23 WORD_AS_BIT

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 |
BO1 |
BO2 |
803 | WORD_AS_BIT(W:=a, B00=>,
soat BO1=>, B02=>, B03=>, B04=>
Word un- 805 ¢ _ ~ ~
R BO6 | , B05=>, B06=>,B07=>,
WORD_AS_BIT ptacklng to FC Bo7 | B08=>, B09=> , B10=>, B11=> ,
bits BO8 |
oo | B12=>,B13=>,B14=>,B15=>
B10 | )i
B11 |
B12 |
B13 |
B14 |
B15 |
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Val- Description
ue
w Output WORD - 0 Data to unpack
target
Output variables
Output Variable Name Data Type Value Range | Initial Description
Value
B00-B15 Status dis- BOOL - 0 Status of each bit after
play unpacking
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Bool- Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
o — w
8 |3|5|2|5|8|5|8|E|2|=58|5(8 8|2 |88 92
— m o g g S| 4|15 5| S|4 || & |m|m|© %
w - - va e e e R Bt Bt i R - e e B -
B00-B15 vV - - e e e e A e e e - - T e B -
B Program example
LD:
Expression Type Value
+ @ WORD_AS_BIT_D WORD_AS_BIT
 a WORD 1111
-
Net comment
WORD _AS BIT 0
WORD_AS BIT |
—— )
a4 W BOO
BO1
B02
BO3
BO4
BOS
BO6
BO7
BO8
BO9
B10
B11
B12
B13
B14
B15
ST:
Expression Type Value
= & WORD_AS_BIT 0 WORD_AS_BIT
B w WORD 1111
"$ BOD BOOL
"$ BO1 BOOL
"$ B02 BOOL
"$ B03 BOOL
"$ BO4 BOOL
"$ BOS BOOL
"$ BO06 BOOL TRUE
"% BO7 BOOL FALSE
"% BO8 BOOL
"$ BO9 BOOL
"$ B10 BOOL
"% B11 BOOL
*$ B12 BOOL
"$ B13 BOOL
"$ B14 BOOL
"$ B15 BOOL FALSE
P 8 WORD 1111
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= 1| ® worD as_BIT 0(

3 BOO=> ,

4 BO1=>,

5 B02=> ,
B03=> ,

7 BO4=> ,
BOS=>» ,
BOGE=> ,

10 BOT=> ,

3.5.24 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(

—1EN ENO — BOO:= ,

— BOO X = BOl:= ,

—1 BO1 BO2:= ,

— BO2 B03:= ,

—1B03 B04:= ,

— BO4 BO0S:= ,

—1B0S BO6:= ,

— BO6 BO7:= ,

—{ BO7 B08:= ,

— BO8 B0%:= ,

—|{B09 BlO:= ,

— B10 Bll:= ,

—BMNM Bl2:= ,

—B12 Bl13:= ,

— B13 Bld:= ,

32-bit packing into — B14 B15:= ,
BIT_AS_DWORD doubleword FC _lB1s Ble:=
—{B16 B17:= ,

— B17 Bl8:= ,

—1B18 Bl19:= ,

— 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 bit in X (binary
convert FALSE] mode)

Output variables

Output Vari- Name Data Type Value Range Initial Val- Description
able ue
Return .
X DWORD O-FFFFFFFF 0 Conversion result
value
Bool- . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
Wwéggccccm_ol—m'_ch =
8 |3/8/8|5/2/2/ 2|23/ 22|87 |2/3/8|9|2
r |m| & 88|57 |5 5|7 S|4 =& | m m| 9 2
BOO-B31 | v | = | = | == === === === == - |-
w - e A e e e e R i e N I I I I
B Program example
ST
[£] pou_1 x
Device.Application.POU_1
: Prepared
Expression Type Value 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 FALSE
# dw_X DWORD 1359344127
-
= 1 & BIT_AS_DWORD_O(
2 B00RENEN: = BoONGNE . B01RENEN:=- BO1RENE . 202RE0EN:-- Bo2RENE
: 0 G- ->_505NENE , 504 NENE: ->_20 4 :=b_B0SHENE ,
- | TRUE [£53) Bﬂe, BU" —b_BIJT =b_BocGIEN .
r
3 312 -b BlZ .
7 Bls. =p_BISEGIE . '
' SE 0 w " ;
5 i ,
= r
11 / A r
12 B3El_.-b BSIJ X[ 1358344127 F>dw ] X] 1358244127 | ) ;[RETURN]
LD
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POU

Device Application.POU

Net comment

BIT_AS DWORD 0

BIT_AS_DWORD
ﬁ

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.

3.5.25 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 [
BO2 |
BO3 +
BO4 L
BOS
BO6
BO7
BO8 |
BO9 L DWORD_AS_BIT(X:=A, BO0=>,
B10 | BO1=>, B02=>,B03=>,B04=>,
B11 B05=>, B06=>,B07=>,B08=>,
g:g I B09=>,B10=>,B11=>,
Doubleword g1a | | B12=>,B13=>,B14=>,
DWORD_AS_BIT king t F
Ao unpackingto | FC B15 L | B15=>,B16=>,B17=>,
bits B16 L
817 | B18=>,B19=>,B20=>,
B18 | B21=>,B22=>,B23=>,
819 & | B24=>,B25=>,B26=>,B27=>,
820 - | B28=>,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 Val- Description
ue
R
X M | Hworp O-FFFFFFFF 0 Data to unpack
value
Output variables
Output Vari- Name Data Type | ValueRange | 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
ean Number | Date, and Text String
8 |Z/5/2|2|8|S|S|E|2|5|2/2|8 2|2|8|18/9|8
9 m g :OU 8 5 — 5 3 — === ,:E m 2
o |9 o
X R A e e e e I I T I I I I
BOOBIS | v |- - | - |- -

B Program example
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3 Basic Instructions

LD:

Expression
P A
+ & DWORD_AS_BIT_O

ST:

DWORD_AS_BIT

A (X

Expression

P A
+ @ DWORD_AS_BIT_D

3.5.26 AryAnd, AryOr, AryXor, and AryXorN

DWORD_AS_BIT_0 (

DWORD_AS BIT 0

BOO
BO1
BO2
BO3
BO4
BOS
BO6
BO7
BO8
BO9
B10
B11
B12
B13
B14
B15
B16
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B27
B28
B29
B30
B31

b

=3

BOO=>
BOl=>

B02=>

B03=>
BO4=>

BOS=>

"

r

Type Value
DWORD 1111
DWORD_AS_BIT

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 ar-
rays.

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 (In1:=,In2:=,Size:=,
AND — EN  ENO—— | AryOut=);
—Inl —
— In2
— Size
— AryOut
AryOr Array logical OR | FC
y y log Aryor
—EN ENO[——
— 11 | AryOr (In1:=,In2:=,
— In2 Size:=,AryOut:=);
— Size
— AryOut
AryXor Array logical FC AryXor AryXor (In1:=,In2:=,
exclusive OR _|EN ENO |- Size:=,AryOut:=);
— Inl —
— In2
— Size
— AryOut
AryXorN Array logical FC AryXorN AryXorN (In1:=,In2:=,
exclusive NOR —1en ENO |- Size:=,AryOut:=);
— Inl —
— In2
— Size
— AryOut
B Variables
Input variables
. Initial .
Input Variable Name Data Type Value Range Value Description
D d dat
In1[], In2[] (arrays) Array to process - epends on data - Array to process
types
Size Number of elements UINT Depends on data 1 Number of elements
types to process
In-out variables
. Initial .
In-Out Variable Name Data Type Value Range Value Description
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Depends on data Processing result
AryOut([] (array) Processing result array | - P - g
types array
Bool- . . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
=] ] O | £ | c| c c cC || | 0| £ | = || d(o|d|oO Yl
e S 2|52/ S|§|E |23 2 Z 2 &2 38| 7 =
= m g ;OU g E‘ — 5 5 = — - ':E m B =
©|© &
In1(] N N N N - - R e e e e I e
In2[] Array with the same data type as In1[]
see |- o[-l L
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.
Bit of Element in Bit of Element in In2[] Bit of AryOut(]
In1(]
FALSE FALSE FALSE
FALSE TRUE FALSE
TRUE FALSE FALSE
TRUE TRUE TRUE

AryOr

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

Bit (I)rfl IIE'::r[rlrent Bit of Element in In2[] Bit of AryOut[]
FALSE FALSE FALSE

FALSE TRUE TRUE

TRUE FALSE TRUE

TRUE TRUE TRUE

AryXor

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 (I): Ililie;?;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 (I)rfl IIErIIe1r[r]1ent 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] BOOL TRUE
# Var_In2 ARRAY [1..4] OF BOOL
& Var_In2[1] BOOL TRUE
Running @ Var_In2[2] BOOL TRUE
result & Var_In2[3] BOOL FALSE
& Var_In2[4] BOCL
@ Var_Size UINT 16#0004
@ VAR_AryOut ARRAY [1..4] OF BOOL
& VAR AryOut[1] BOOL
& VAR AryOut[2] BOCL TRUE
@ VAR_AryOut[3] BOOL FALSE
& VAR_AryOut[4] BOOL TRUE
in1[ 1] RGO or n2[1] IORLUI —» Aryout [1]
; [ OR —>
Workprin- | <o [UNTFa n12] S in212] RGN aryout [ 21 [ GV
ciple o1 [ ok na3 —> anout (21 I
In 1[4] RIS OR In2[4] —>» Aryout [ 4]

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

-146-

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
AryShiftRegLR 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




Data Shift Instructions

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
In1 Data source Integer epenas on 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-
diput varl Name Data Type Value Range Initial Value Description
D d
In1 Shift result Integer ependson 0 Shift result
data types
Bool- e Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
o | = %
@ w 2| = | =S c|§S S|vw|lglcl=| %5 |29 4 =
S |3/8|/s3|s|g2g/z 8 E|2| 2z zF|l@aalz|/5c|9|2
S |A 3|8 8|3/ 55337535 F & 77 ° 7|z
In1 - e VA N B N N Y A N I R e ) e
In2 - - - - - A Y N B N N Y N e e e I S
Out - S N R VIV Y J - = - - -

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:

LD:

Expression

@ Resultdata
@ Source data

@ Number of bits to shift

INT

Prepared Address

Value
Value

2#0000000000000100
2%0000000000000001
2%0000000000000010
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Expression
@ Resultdata
@ Sourcedata

® Number of bits to shift

Type
INT
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
@ Source data 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




Data Shift Instructions

ArySHL Array N-element left | FC ArySHL ArySHL(
shift —1EN ENO |— InOut :=,
—{ InCut — Size =,
—{ Size Num:=);
—— Num
ArySHR A'rray N-.element FC ArySHR ArySHR(
right shift _len ENO L InOut :=,
— InOut — Size :=,
— Size Num :=);
— Mum
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
N fel
. Number of elements in Depends on . umber.o eer.nents
Size . . UINT 1 in the shift register
the shift register array data types
array
D d Number of bits t
Num Number of bits to shift | UINT epends on 1 u.m erorbitsto
data types shift
In-out variables
In-Out Vari-
. aL|I:|ean Name Data Type Value Range Initial Value Description
InOut[] D d
Shift register array | - ependson - Shift register array
Array data types
Bool- e Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
o — (%)
@ w 2| = | =S c|S|€Slvw|l=g|lcl=z S 294 =
o =< o wi =9\ cCclz | Z = m 2 = || 0 |9 =
J NV VA VA IV Y A Y L A N A Y N Y A A Y A I A VA VA VAR I
InOut(]
Arrays of structures can also be specified.
Size - - - - - e e e e e e e - |- |- - |-
Num - - - - - R A i e e e e I I i I - |-
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
USINT, UINT, UDINT, ULINT, SINT, INT, DINT, LINT, REAL, or LREA 0
TIME T#0ms
DATE D#1970-1-1
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Data Type Initial Value
TOD TOD#0:0:0
DT DT#1970-1-1-0:0:0
STRING "
B Program example
LD ST
WAR
xStartButton: BOOL;
Defined In 0 : ARRAY [0..2] OF INT := [0,1,2,3,4,5,8,7,8,2]:
variable uisize : UINT := 7;
uiNum  UINT := 27
END VAR
Ary3HL(InCut := In_0[Z2],
Size := uiSize,
Program InTO_[Zl ] Num := uilum,
uiSize — :
uiNum — !
@ In_0 ARRAY [0..9] OF INT % In_D ARRAY [0..9] OF INT
& In_0[0] INT 1 @ In_0[0] INT ]
@ In_0[1] INT 1 @ In_0[1] INT 1
@ In_0[2] INT 0 @ In_0[2] INT 0
R 3 % In_0[3] INT 0 & In_0[3] INT 0
unning @ In_0[4] INT 2 @ In_0[4] INT 2
result & In_0[5] INT 3 @ In_0[5] INT 3
@ In_0[s] INT 4 @ In_0[8] INT 4
@ In_0[7] INT 5 @ In_0[7] INT 5
% In_0[8] INT 6 % In_0[8] INT 5
@ In_0[3] INT 3 @ In_0[3] INT 3
"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_0[1] In_0[0]

EEENEAENENE
Work princi- —
ple @Overflow values deleted/

N RN ENENENE

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

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 [X] 1] are initialized to 0.

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.
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Data Shift Instructions

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
AryShiftReg Left shift register FC AryShiftReg_0 AryShiftReg_0(Shift :=,
AryshiftReg Reset :=,
—{EM ENC |- In=
—{ shift PCY |- '
_| peset InOut :=,
—In Size =,
— InCut
—] Size P_CY=>,
)i
B Variables
Input variables
Input Vari- - —_—
able Name Data Type Value Range Initial Value Description
Shift Shift BOOL [FALSE, TRUE] FALSE Shift when the signal changes to TRUE
Reset Reset BOOL [FALSE, TRUE] FALSE Reset when the signal changes to TRUE
Valuetoi t to the least-significant
In Input value | BOOL [FALSE, TRUE] FALSE ajue to Insert to the least-signitican
bit of InOut(]
Number of
Size elements in UINT Depends on data 0 Nur.nber.ofelementstouseasashlft
the array of types register in InOut[]
bit strings
B In-out variables
In-Out Vari-
4 aL:)Iean Name Data Type Value Range Initial Value Description
InOut(] (ar- Arr.ayofbit i Dependsondata | Array of bit strings
ray) strings types
B Output variables
Output Vari-
. lej)le an Name Data Type Value Range Initial Value Description
D d dat
P_CY Carry flag BOOL ependsondata | _ Value stored in the carry flag
types
Bool- o Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
Q — (%)
@ w 2| = | =S clS|CSlvw|l=glcl=z= S|2/ 9|4 =
O | < | O wi =19 || Z ||| m = | > o | 9| =
S |A|8|8|8|5|5|5|5/3|5|5|5|# 2 |7|3|8|7 2
Shift | v |- |- = = == e
Reset | v |- |- |- |- |- | A= J= |- 00 |=- - |- A== |- |-
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Bool- Bit Strin Integer Real e
ean J J Number | Date, and Text String
o — wn
® w2 |2 |2 |5/ c|S|SE|le|=zl9|lc|=2|% |29 = 3
S | 3/2|3|s £ 2|2|2/2|5/ 2|22 5|5/ S|39|2
— m o g @ S| d|15| 5| = | 4| = = m [ m a
In N e e R N R e e R E E O e e
Inoutl] | v N N R i i S I S S N N N
Size | - N R 2 e e e e e N E e e
Py | v - - - e e e
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 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).

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:
xShift : BOOL:
Defined vari- :?ESEE Et := FALSE;
able aryInfut : ARRAY [1..4] OF BYTE := [2#410011001,2410111001,2411101101,24101011017]:
uisSize : UINT := 3;
xP CY : BOOL;
END VAR
Ar}rShlﬁREg—D xFIFO *FIFOOId StackFIFO
AryShiftReg P ¥
N ENO\—— et
Program XShiﬁ: ] Shlﬂ: P—c\'ll I XF'_C'\" xFI;DO\d
g xReset —] Reset i)
¥In —In
arylnQut[1] — InCut
uisize — Size
IF xFIFO AND MOT xFIFOO1d THEN
¥xBesult := StackFIFO(Infut := aryInlut[Z],
Running CutVal := i10utVal,
result . .
S3ize := uisSize,
Num := uilNum
I
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 M fofe]efo]a] [ufofafafafafofe] [afofofufefofof:]
e /////////////////////////

Lfefofafefofa]a] [ofefafafofofe]a] [ofefe]sfo]o]:
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 —
R ble shift A shiftL P_Cy |— | AryShiftRegLR_O(ShiftL
AryShiftRegLR r:;';:r e sht FB _| shiftm :=,ShiftR :=, Reset :=, In :=,
— Reset InOut :=,Size :=,P_CY =>));
— In
— InCQut
—| Size
B Variables
Input variables
Input Variable Name Data Type | ValueRange | Initial Value Description
ShiftL Leftshift | BOOL [FALSE, TRUE] | FALSE #;fljéh'ft when the signal changes to
ShiftR Right shift | BOOL [FALSE, TRUE] | FALSE 'I:Il%gl?Et shift when the signal changes to
Reset Reset BOOL [FALSE, TRUE] | FALSE Reset when the signal changes to TRUE
In Input value | BOOL [FALSE, TRUE] | FALSE V?Iue to |nse'rt tf).the Iea.st-5|gn|f|cant
bit or most-significant bit of InOut[]
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3 Basic Instructions

Input Variable Name Data Type | Value Range | Initial Value Description
Number of
. elements in Depends on Number of elements to use as a shift
Size UINT 0 . .
the array of data types register in InOut[]
bit strings
B In-outvariables
In-Out Vari- .. L
4 al:)Iea” Name Data Type Value Range Initial Value Description
| - |A f bi D dat
nOut(] (ar rr'ayo bit epends on data i Array of bit strings
ray) strings types
B Output variables
tput Vari-
ou ZEIe an Name Data Type Value Range Initial Value Description
D ds on dat
P_CY Carry flag BOOL ependsondata | _ Value stored in the carry flag
types
Bool- . Real Time, Duration,
Bit String Integer .
ean Number | Date, and Text String
Qo — wn
@ m 2| = | =S c|lS|S vl =9g|lcl= S|2/9|4 =
o o Iz 89\ CcClz |z || @m|l=| > 0|9 =
s 3|3 $/8/5/3/2/ 53375357 2 7705 7%
Shiftl | v o L e e e e i e I e I I e e e I e
ShiftR | v - |- - - - - - - |- - - == -]
Reset J - - - - e e R e e A I A - - |- - |-
In J e e e e e e I I I I I (N N I e
InOut] | ¥ N N A e e e e e e e e e R
Size | - S e e e I BV e I I I e I I N I S I i
PCY |V e e e e e e e i I e I I
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 : AryShiftRegLR
x5hiftl : BOOL;
xShiftR : BOOL;
Defined xReset : BOOL:
variable xIn ¢ BOOL := FRLSE
aryInut : ARRAY [1..4] OF BYTE := [2#10011001,2410111001,2411101101,2410101101]
uisize ¢ OINT := =;
XF CY + BOOL:
END_VER
AryshiftRegLR_0 LryShiftReglR 0(Shiftl := xShiftlL,
AryShiftRegLR ShiftR := xShiftR,
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 1= uiSize,
aryInOut[1] — InOut B CY =» xP CY
uisize — Size )
@ AryshiftReglR_0 AryShiftReglR
@ xShiftl BOOL FALSE
@ xShiftR BOOL TRUE
@ xReset BOOL
@ xIn BOOL FALSE
Running @ aryInOut ARRAY [1..4] OF BYTE
result @ aryInOut[1] BYTE 211001100
@ aryInOut[2] BYTE 2#11011100
@ aryInDut[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 ROLand ROR

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
Int1 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- e Real Time, Duration,
Bit String Integer i
ean Number | Date, and Text String
=) - (%]
= ®m | 2| = | =S cl§S|S|lvl=glcl= 5|2/ 9|4 =
o o w =9\ =z | =z | =|z|m 2= o0 |9 =
o o = = =z =z m =
s A S| 2| &|3/5|3|5|5|7 5|5 7| & =R 9| z
In1 - N N N N VA A VA VA BV A ) NARERVAN S - - - |- - |-
In2 - N v N N VA A VA VA VA ) VARV - - - |- - |-
Out - VA VR VA W VAN VA BV V] VAR e 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 ngf:red Address Comment
% Resultdata INT 2#1000000000000001
@ MNumber of rotation bits INT 2=0000000000000001
@ Source data INT 2#1100000000000000
LD:
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Data Shift Instructions

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 2%0000000000000001

B Precautions

« This instruction supports the integer data type.

3.6.7 RCLand 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
. — EN ENO |
RCL Rotate left with FC = xCarryFIag | R.CI..(xCarryFIag:z,wDatazz,
carry uiBit:=);
= wData
— uiBit
RCR
Rotate righ — EN ENO = | crucamym D
otate right xCarryFlag:=, wData:=,
RCR . J FC & xCarryFlag — o Y .g
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
uiBit N.umber of rotation UINT 1101024 i N.umber of rotation
bits bits
Bool- it Time, Duration,
Bit String Integer Num- .
€an b Date, and Text String
er
Q o v =9 CE| S| Z|=|s|nRARI=>|0|9|=
S |3 |8|8|/8|2|5|2|2|5|3|3|3|%|E|8|7|8 ||
XCarryFlag | v - - e B e e B B B R (e e A I I e - |-
wData - - N e e e e e A I I e A I I e R - |-
uiBit - - - e e e R A e e e I R A i A R - |-

B Program example

1.RCL

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

XCarryFlag is ON.

ST
Expression Type Value \P’:S:red Address Comment
¥ Sourcedata WORD 2#1100000000000000
# Number of rotation bits UINT 2%0000000000000001
# Carryflag BOQL
$ Execute BOOL FALSE
+ & R_TRIG_O R_TRIG
LD
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£ : 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
# Execute BOOL

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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3 Basic Instructions

Instruction Name FB/FC LD Expression ST Expression
SFTL
— EN ENO —
o —| pbyDataSrc | SFTL(pbyDataSrc::ADR(),
SFTL Bit shift left FC oA uiSizeSrc:=, pbyDataDes:=,
— uiSizeSrc .
uiSizeDes:=);
— pbyDataDes
—{ uiSizeDes
SFTR
— EN ENO |-
o — pbyDataSrc — | SFTR(pbyDataSrc:=, uiSizeSrc:=
SFTR Bit shift right FC s
tshitng — 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
data entries entries
Bool- e Time, Duration,
Bit String Integer Num-
ean b Date, and Text String
er
=] w | = g E Clc|lS|CS vl |olc|=|%S|2|9|o 4
Q o I =9 s =Z =S| | m = > o|9| =
Qagggzizzﬁ—uzﬁzgﬁmoq%
pbyDataSrc POINTER_TO_BYTE
pbyDataDes POINTER_TO_BYTE
uiSizeSrc |- |V |- |- - |- ==
uiSizeDes |- |V |- |- |- |- |- -0 == A==

B Program example

SFTL

This instruction copies uiSizeSrc (number of array elements copied once) bits of the head address of pby-
DataSrc (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




Data Shift Instructions

LD

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

# R_TRIG_0

Expression
@ uiSizeSrc
@ uiSizeDes
= @ Sourcedata
% Sourcedata [0]
@ Sourcedata[1]
= @ Targetdata
@ Targetdata[0]
Target data [1]
Target data [2]
Target data [3]
Target data [4]

v
v
)
v
P Targetdata[5]
@ Targetdata[6]
® Targetdata[7]
@ Targetdata[8]
% Targetdata[9]
@ Targetdata[10]

® Bxecute

2.SFTR

Type
UINT
UINT

Prepared

Type
P Value

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

Address Comment

Value

ARRAY [0..1] OF BOOL

BOOL
BOOL

ARRAY [0..10] OF BOOL

BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

This instruction copies uiSizeSrc (number of array elements copied once) bits of the head address of pby-
DataSrc (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

-161-



3 Basic Instructions

Expression Type Value fepared Address Ganent
# uiSizeSrc BYTE 2
# uiSizeDes BYTE 6
= & sourcedata ARRAY [0...1] OF BOOL
# Sourcedata [0] BOOL
@ Sourcedata 1] BOOL TRUE
= # Tergetdata ARRAY [0...10] OF BOOL
@ Targetdata[0] BOOL
# Targetdata(l) BOOL
% Targetdata[2) BOOL
# Targetdata[3] BOOL
@ Targetdata[d] BOOL
# Targetdata([s] BOOL
@ Targetdata[6] BOOL
® Targetdata[7] BOOL
@ Targetdata([s] BOOL
# Targetdata[o] BOOL
# Targetdata[10] BOOL
# Execute BOOL
+ & R_TRIG_0 R TRIG
<
Expression Type Value
# uiSizeSrc BYTE 2
@ uiSizeDes BYTE 6
= ¢ Sourcedata ARRAY [0..1] OF BOOL
@ Sourcedata[0] BOOL
@ Sourcedata[1] BOOL TRUE
= @ Targetdata ARRAY [0..10] OF BOOL
@ Targetdata[0] BOOL
@ Targetdata[l] BOOL
@ Targetdata[2] BOOL
@ Targetdata (3] BOOL
@ Targetdata[4] BOOL
@ Targetdata[5] BOOL
@ Targetdata (6] BOOL
@ Targetdata[7] BOOL
@ Targetdata[8] BOOL
# Targetdata[9] BOOL
@ Targetdata[10] BOOL
# Execute BOOL
<

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 continuous
leftward shift.

WSFR: Copies a specified length of word 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
WSFL
— EN ENO -
— pwDataSrc — =, uiSi =,
WSFL Word shiftleft | FC pwW WSFL{pwDataSrc:=, uiSizeSrc
— uiSizeSrc pwDataDes:=, uiSizeDes:=);
— pwDataDes
— uiSizeDes
WSFR
— EN ENO
o — pwDataSrc WSFR(pwDataSrc:=, uiSizeSrc:=,
WSFR Word shift righ F i
S ord shift right ¢ —| uiSizeSrc pwDataDes:=, uiSizeDes:=);
— pwDataDes
—{ uiSizeDes
Input variables
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 1to 1024 - Number of target
data entries data entries
Bool- Real Time, Duration,
Bit String Integer Num-
ean b Date, and Text String
er
Q — wn
@ w | = = | = |§|c Sl C wnw|lo|lo|lc|=m 5|49 45 —~
o o w =9 == = = | = m = > o| 9| =
& |3|8|8|5|5|3|5|2|5|5|3|5|7|2|8|3|8|%2
pbyDataSrc POINTER_TO_BYTE
pbyDataDes POINTER_TO_BYTE
uiSizeSrc - e e A e e e e I A N I I
uiSizeDes - N e e e e e e e e B e e A i I I

B Program example

1.SFL

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) 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

-163-



3 Basic Instructions

IF xDel ANMD HOT xDel0ld THEH

¥Besult := StackDel (InCut := aryInlut[Z],
Size := uilize,
Hum := uiMum,
Offzet := uilifset,
[
END IF
LD
Expression Type Value
& uiSizeSrc UINT 2
# uiSizeDes UINT 6
= @ Sourcedata ARRAY [0..1] OF INT
@ Sourcedata [0] INT 11
@ Sourcedata[1] INT 22
= @ Targetdata ARRAY [0..10] OF INT
@ Targetdata[0] INT 11
# Targetdata[l] INT 22
@ Targetdata[2] INT 11
# Targetdata[3] INT 22
@ Target data[4] INT 11
@ Targetdata[5] INT 22
@ Targetdata[6] INT 0
P 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 ui-
SizeDes (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
# Source data [1] INT 2
= @ Targetdata ARRAY [0..10] OF INT
# Targetdata(0] INT 0
® Targetdata[1] INT 0
@ Targetdata(2] INT 11
@ Targetdata (3] INT 22
@ Targetdata(4] INT 1
® Targetdata (5] INT 2
@ Target data (6] INT 0
@ Targetdata([7] INT 0
@ Targetdata (] INT i
#® Targetdata (9] INT 0
@ Targetdata(10) INT 0
# Execute BOOL
<
LD

-164-



Data Shift Instructions

Expression
& uiSizeSrc
@® uiSizeDes
= @ Sourcedata
% Source data[0]
4@ Sourcedata[1]
= @ Targetdata
@ Target data[0]
Target data [1]
Target data [2]
Target data[3]
Target data [4]

v
v
@
v
P Target data (5]
@ Target data[6]
® Targetdata(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 = uiSize:=
SFRD | Shiftread in FIFOmode | FC SFRD(pfDatasrc:=, uiSize:=,
— pfDataSrc fDataDes=>);
— uiSize fDataDes
SFWR | Shift writein FIFO mode | FC m‘ SFWR(fDatasrc:=, pfData-
Des:=, uiSize:=);
B 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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3 Basic Instructions

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 float- or the floating-point
ing-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 data the source data queue
queue or the float- or the floating-point
ing-point array array
Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
v — wn
® w | 2|2 |=s|S|c|S|S|lvw|l=|gc| =529 o 4
S |5/3|58|3|2|£|2|5|2|2|2/ 2|8 8|2|/5|2|9|2
2 | m|8|&8|&|5|F|53|5|F |57 |72 A |TF
PfDataSrc POINTER_TO_REAL
uiSize - - = |- R e i - i - |-
fDataDes - e e e e A A B e e e I BV I N I I - |-
fDataSrc - e e e e e A A e A e e R BV I N I I - |-
PfDataDes POINTER_TO_REAL
S N ) E N EN N BN ENE BN EMERE

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 pointer in
the FIFO queue fDataDes. If the pointer is 0, the instruction is not executed.

ST

Initial status




Data Shift Instructions

Expression

= @ Sourcedata

L]

T ¢ ¢ ¢ ¢ ¢ ¢ 9@

@

Source data [0]
Source data [1]
Source data [2]
Source data [3]
Source data [4]
Source data [5]
Source data [6]
Source data [7]
Source data [8]

Source data [9]

# Data length

@ Resultdata
@ Execute

Status after five triggers

Expression

= @ Sourcedata

L ]
"
@
L]
*
#
&
L]
L ]

#

Source data [0]
Source data [1]
Source data [2]
Source data [3]
Source data [4]
Source data [5]
Source data [6]
Source data [7]
Source data [8]

Source data [9]

@ Data length

@ Resultdata
§ Execute
+ @ R_TRIG_O

<

LD

Initial status

Type
ARRAY [0..9] OF REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL

Type
ARRAY [0..9] OF REAL
REAL
REAL
REAL
REAL

R_TRIG

[

1

1

2

3

4

5

6

7

8

g

10

0
Value \p’;?f:'
1
6
7
8
9
9
9
9
9
9
10
5
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Expression Type Value CSS:'
= @ Sourcedata ARRAY [0..9] OF REAL
# Sourcedata [0] REAL 1
% Source data [1) REAL 1
$ Sourcedata[2] REAL 2
# Sourcedata[3] REAL 3
@ Source data [4] REAL 4
# Source data [5] REAL 5
# Sourcedata [8] REAL 6
¥ Sourcedata 7] REAL 7
@ Sourcedata [8] REAL 8
® Sourcedata (9] REAL 9
# Data length UINT 10
® Resultdata REAL 0
$ Bxecute 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

Expression Type Value \Pf;ff:red
+ @ R_TRIG_O R_TRIG
§ Execute BOOL
@ Sourcedata REAL
# Datalength UINT 10
= @ Resultdata ARRAY [0..9] OF REAL
@ Resultdata[0] REAL 0
@ Resultdata[1] REAL 0
# Resultdata[2)] REAL 0
@ Resultdata[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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Expression Type Value \P{;?E:md
= @& R_TRIG_0 R_TRIG
K BOOL
"# Q BOOL
@ Execute BOOL
§ Sourcedata REAL 1
@ Data length 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 1
§ Resultdata[5] REAL 1
L] Result data [6] REAL 0
@ Resultdata[7] REAL 0
# Resultdata[8) REAL 0
# Resultdata[9] REAL 0
<
LD
Initial status
Expression Type :;TS:’EG
@ Execute BOOL
@ Source data REAL
@ Datalength UINT 10
= @ Resultdata ARRAY [0..9] OF REAL
% Resultdata [0] REAL 0
@ Resultdata [1] REAL 0
# Result data 2] REAL 0
# Result data 3] REAL 0
# Resultdata [4] REAL 0
@ Result data [5] REAL 0
@ Resultdata (6] REAL 0
@ Resultdata [7] REAL 0
# Result data [8] REAL 0
# Resultdata[9] REAL 0

Status after five triggers
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3 Basic Instructions

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 (
carry NSHLC InOut :=
— EN ENO |- ) -
— InQut — Size:=,
—{ Size PCY |- Num:=,
—{ Mum P_CY=>);
NSHRC Sl'.uft N-bits right FC NSHRC NSHRC (
with carry 1N ENO |— InOut :=,
— InOut — Size :=,
— Size P.CY — Num :=
— MNum '_'
P_CY=>);
B Variables
Input variables
Input Vari- " A
able Name Data Type Value Range Initial Value Description
Size Numb.er of b-ItS in USINT Depends on data 1 Number of bits in the shift regis-
the shift register types ter
Num Nu'mber of bits to USINT Depends on data 1 Number of bits to shift
shift types
B In-out variables




Data Shift Instructions

In-Out Vari-

! al:)|ean Name Data Type Value Range Initial Value Description
outllar | Shitregts- . Dependsondata | Shift register array
ray) ter array types

B Output variables

Output Vari-
. thj)le art Name Data Type Value Range Initial Value Description
D d dat
P_CY Carry flag BOOL ependsondata | Carry flag
types
Bool- e Real Time, Duration,
Bit String Integer
ean Number | Date, and Text String
@ w | = g =  S|lclS|S|lv|l=|lolc|l=2 5|2 9| 3
o o w =19\ £\ =z | Z | =||m R I=|®| o0 |9l=
s |A|8|8|8|2|3|5|2|5/%)3|5\8|2|5|38|% 2
InOutl] | O R e e e e e e e I I e I N S
(array)
Size - I e e I A I I I (e I e [ I I I I S S
Num |- e i e e A e e I e e e I N I I (N I I
P_CY J - - - - S T e e I e A A e i I - |-
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
abyInlut : ARRAY [0..4] OF BYTE := [5({2210110111)]:
usisize v OSINT := 15
Defined vari- usilum : OSINT := Z2;
xF CY : BOOL:;
able xResult : BOOL:
END VAR
NSHLC ¥Reault := NSHLC(InOut:= abyInfut[l],
EN ENO Size:= usiSize,
Hum:= usiNum,
Program abyInOut[1] — InOut — xResult B CY=> xP CY);
usisize — Size PLY —yp ¢y
usiNum — Num
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3 Basic Instructions

= abylnout ARRAY [0..4] OF BYTE

# abylnout{l]  BYTE 2210110111
@ abyInOut[1] BYTE 2%11011100
# abyloutl2]  BYTE 2£11011110
Running @ abylnOutl3]  BYTE 2210110111
result % abylnOutf4]  BYTE 210110111
# usiSize USINT 200001111
# usilum USINT 2200000010

# %P_CY BOOL

i wResult BOOL 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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Data Type Conversion Instructions

Instruction Cate- Name FB/FC Function
gory
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
DINT_TO_<TYPE> FC Conversion from long integer to a type
Data type conver- UDINT_TO_<TYPE> FC Conversion from unsigned long integer to a type
sion 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

3.7.2 BOOL_TO_<TYPE>

B Instruction description

This instruction converts a variable from the Boolean type to other data types.

Instruction Name FB/FC LD Expression ST Expression
‘ BOOL TO BYTE
C .
BOOL_TO_<TYPE> onversiontrom - e — EN ENO | :=BOOL_TO_<TYPE>();
bool to a type
B Variables
Variable Name Data Type Value Range Initial Value Description
IN Data source BOOL - - Data source
ouT Output data <TYPE> - - Data after conver-
sion
Bool- il Time, Duration,
Bit String Integer Num-
ean b Date, and Text String
er
Q — wn
@ m | 2|2 =S clS CSlvwl=-lgc| =z %5 2|9 o =
8 S 3|2 =2 |z Z| = z|0mz =09 =
8 |7|8(8/8|5|3|2|5|3|5|5|3 |2 E|8|5|5|° |8
IN v e e e e e e e e e e A U e e B H R
ouT v N N N N A N N A N A A N N A A e N N N N VN
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3 Basic Instructions

B Program example

BOOL_TO_BYTE is used as an example.

ST
Expression Type Value
@ Data BYTE 1
% Data_0 BOOL TRUE
<
N
1 Data[ 1 J:=BOOL_TO BYTE (Data_ORGIEN :
:
LD
Expression Type Value
@ Data BYTE 1
@ Data_0 BOOL TRUE
<
N

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
BYTE_TO_<TYPE> onversiontrom | ge —{EN ENO |— | :=BYTE_TO_<TYPE>();
byte to a type
B Variables
Variable Name Data Type | ValueRange | Initial Value Description
IN Data source BYTE - - Data source
ouT Output data <TYPE> - - Data after conversion
Bool- e = Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
Q — wn
@ (2| =2 s S|lc S|CS|lv|l=|olc|=m| 5|29 o =
o) S @ = |9 | E| 2|z |2 |5 | m = |>| o |9 =
9335533355433,2;;;0_.%
IN - N e e e N e e N N e N N e e e e
ouT N, N N A N N N O N A A N A A RV A

B Program example

BYTE_TO_DINT is used as an example.




Data Type Conversion Instructions

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_1 BYTE 10
<
-
L Net comment
BYTE_TO_DINT

Data.2

Data_1

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
Bool- e izl Time, Duration,
Bit String Integer Num-
ean b Date, and Text String
er
@ @ | = g E ClclS | C vl - |o|lr|=2 5494 4
o o w =0 c |z |z | =2\ OB => o | 9| =
S |78 S|8|5|/3|5|2|3|7|5/5|2|&8|7|7|5|7 |2
IN - - N e e e e e e e e N A e e R B e
out N, B N B N L N N N A N A I A e A e L N N A N A I N A VA

B Program example
WORD_TO_DT is used as an example.
ST

-175-



-176-

3 Basic Instructions

$ Data_14 DATE_AND_TIME DT#1970-1-1-3:25:45
@ Data_13 WORD 12345
<
& W
L| & Data_l14| DT#1570-1-1-3:25:45 ]:=WORD TO DT (Data_l13[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
Bool- itz Time, Duration,
Bit String Integer Num-
ean b Date, and Text String
er
® | wm | = g slSiclE|lS|lw|=|loc|=5| 2|9 4
S 9 S 2/ =/98/c|=| =2 2|z & = |> 0|9 =
S |3|8|5|8|5|5|2|5|5|3|5|5|585\5/8\9¢
IN - - |- B e I e T e e e e e R B R - |- - |-
ouT N, N N N A N O N N A A O N A N A Y A R A NV} VARV

B Program example

DWORD_TO_DT is used as an example.

ST




Data Type Conversion Instructions

@ Data_10 INT 100
@ Data_s DWORD 100
<
b W
1 Data_l0[ 100 ]:=DWORD TO INT(Data S 100 _ )):
LD
@ Data_10 INT 10
@ Data_o 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
onf INT_TO_BYTE
INT_TO_<TYPE> Conversion from | . — 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
Bool- X . Real Time, Duration,
Bit String Integer Num-
ean b Date, and Text String
er
WwEgECcCCm_U.—xrqoq 4
o o wu =9 clS |z | =z m|BB = >0 |9|=
& |7|8|8|8|5|3|2|5|5/5|5|5|8|2|5|3|8 |3z
IN - e e e e e e e e 2 i i S N S e e B
ouT By N e N B Y A N L A N A N N L Y Y I VA Y

B Program example

INT_TO_BYTE is used as an example.

ST
@ Data_12 BYTE 20
% Data_11 INT 20
<
& W
1|« Data_12[20 |:=INT TO BYTE(Data_l11[ 20 ):
LD
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& Data_12 BYTE 20
% Data_11 INT 20

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 inte- | FC — EN ENO - | :=SINT_TO_<TYPE>();
ger 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
Bool- Real Time, Duration,
Bit String Integer Num-
ean b Date, and Text String
er
) - wn
@ w2 =2 s=s/S|/c|S Clvw =|lolc|l= 5|2 |9 o 4
o o 0w = =) — = = = = m = = o o =
S |A|8|8|8(2(3|%|2|5|3|3|3|8|8 |5 |38 |%|¢2
IN - e B e e B B B B T e e i i - |- - |-
ouT J N N A N A A A e A A N A e N B N A N A Y A A

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
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@ Data_18 REAL 20
@ Data_17 SINT 20
<
& W
Net comment
SINT_TO_REAL
Data_17 [0 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 DI NT_TO_BOOL
DINT_TO_<TYPE> from longinte- | FC — EN ENO -~ | :=DINT_TO_<TYPE>();
ger 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
Bool- e e Time, Duration,
Bit String Integer Num-
ean b Date, and Text String
er
@ w | = g g ClclS | C wvw|l—|lo|lrr|=22 5| 32|94 4
o o w =9 cls |z | = m|AI=|>|o0|9l=
g |3|8/8|8|2|3|2|5(5|3|5|5|5 8 \5|5|8|9¢
IN e e B e e e A e e e A e e e e I I i R
ouT v N N v N AR VAR VAN i NI, NAEI, N N NNV VAR

B Program example

DINT_TO_BOOL is used as an example.

ST
# Data_6 BOOL
# Data_s DINT 10
£
W
1| Data_clGE: -DINT TO BOOL (Data S| 0 J);
LD
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3 Basic Instructions

# Data_6 BOOL

$ Data_5 DINT 10

1 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
integer to a type

:=UDINT_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
Bool- . i Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
Q — wn
@ m | 2|2 S|lc§S|CS|lvwl=|gc =529 o =
Q 3512 w =9 c| =z m |8 =309 |=
o | © = = Z 2 > | 0= =
2R |m| 8| Z|&|5|5|3/ 5|7 7|55 F|&g|m @ ° B
IN - - - - - - o S A I e I I e
out N O N L N e O N A N N e Y Y N L N L A A Y I VA A

B Program example

UDINT_TO_WORD is used as an example.

ST
# Data_26 WORD 100
# Data_25 UINT 100
<
a N
1 ¢ Data_26[ 100 |:=UDINT TO WORD (Data_25[ 100 | :
LD




Data Type Conversion Instructions

@ 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>
B Instruction description
This instruction converts a variable from the real number type to other data types.
Instruction Name FB/FC LD Expression ST Expression
Conversion from REAL_TO_WORD
REAL_TO_<TYPE> real number to a FC — EN ENO - | :=REAL_TO_<TYPE>();
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
Bool- . . Real Time, Duration,
Bit String Integer Num- .
€an b Date, and Text String
er
Q — (%]
o o v =90 e\ Z (=S| | = > o |9|=
S |3|8|8/8|28|3|2|5/5|5|5|5|5|8|5|5/8|9|8
IN - e e e i e VA e e e e e I I i
ouT N N N A N A A N A A N L N A A e O e A N A N A A Y N VA

B Program example

REAL_TO_WORD is used as an example.

ST
¢ Data_16 WORD 1
$ Data_i5 REAL 1.123
<
N
Data_l€[ 1 [|:=REAL TO WORD(Data 15[ 112 » ));
LD
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3 Basic Instructions

$ Data_16 WORD 1
@ Data_i15 REAL 1.123

W
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 FC STRING TO_ DWORD =STRING_TO_<TYPE>();
STRING_TO_<TYPE> text string to a - EN ENO
type 7 =
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
Bool- Real Time, Duration,
Bit String Integer Num-
ean b Date, and Text String
er
Q — wn
@ w | = = | = |§|c S Clw |l l=| 5|2 9| g =
o o w | = =) — = = = = m = = o o =
& |3|8|8|8|5|3|5|5|5|5|5|3|F|E|5|3/8|% 2
IN e e e e e e e e I e e e I e I [ N S I BV
(611 1 N N N N N L N A A A e A e B e N A A A N O A e A R A Y Y
B Program example
STRING_TO_DWORD is used as an example.
ST
# Data_20 DWORD 12345
@ Data_19 STRING '12345'
<
a8
Data_20[ 12345  |:=STRING TO DWORD(Data_l9[ 1235 )
LD




Data Type Conversion Instructions

@ Data_20 DWORD 12345
@ Data_19 STRING '12345"
<
r -

MNet comment

STRING_TO_DWORD

Data 19 '12345'

Data 20

B Special example

ST
# Data 27 BOOL
# Data_28 STRING TRUE

1 Data_27|§GEEN:-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.

Instruction Name FB/FC LD Expression ST Expression
c o TIME_ TO LWORD
TIME_TO_<TYPE> -onversion from - ¢ - 1EN ENO | | :=TIME_TO_<TYPE>(;
time 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
Bool- o feal Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
=) w | = g E Clcl S | Clwnu|l_lo|lcl 2| S| d|9| 4 4
o o ©w = ) cC |z |=\s | m| 2 = > o o | =
s |A|2|8|8|5|5/2|5|3|3|3|3|2|E|5|7|8|7 |z
IN - e i e I A i A e e B I - |- - |-
ouT J Y N N A N N A N A N N A N A A e A N O N A Y A I A Y A Y A

B Program example

TIME_TO_LWORD is used as an example.
ST
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3 Basic Instructions

@ Data_22 LWORD 100
® Data_21 TIME T=100ms
<
-
1 Data_22| 100 |:=TIME TO LWORD (Data_21| T£100ms s
LD
& Data_22 LWORD 100
% Data_21 TIME T#100ms
<
& W
Net comment
TIME_TO_LWORD
Data_21 T#100ms Data_22 | 100

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 of day toa 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
ouT Output data <TYPE> - - Data after conversion
Bool- L Real Time, Duration,
Bit String Integer Num- .
€an b Date, and Text String
er
=) @ | = g E Clcl €  C wnu|l_—|lo|lc 25| 2|9 4 4
Q o v =9 E | =z @Al | > o0|9|=
S |78 S/8|3|5|/3|3|3|5|5|5\ 7\ & 7|75 |7\z2
IN - e I e e e A e N A T e e - |- - |-
ouT N, B N N N A N N N N N A N A N N O N O A Y O Y A v

B Program example

TOD_TO_REAL is used as an example.

ST
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@ Data_24 REAL 3.6672E+07
@ Data_23 TIME_OF_DAY TOD#10:11:12
<
-
Data_24[ 367647 » |:=TOD_TO REAL(Data_23[ TOD#iniz | :
LD
@ Data_24 REAL 3.6672E+07
% Data_23 TIME_OF _DAY TOD#10:11:12
<
-
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 D
DATE_TO_<TYPE> FC —EN ENQ | | :=DATE_TO_<TYPE>();
date 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
Bool- e izl Time, Duration,
Bit String Integer Num-
ean b Date, and Text String
er
mmEgECcCCm_c.—xrch 4
o o w| =9 | sz |=|zs|m| @A =509 | =
S |A|8|8|5|2|3|2|5|5/5|5|3|5 82|58 92
IN e e e e e e e e e A e e A e e A I I
(] I B N N N L A e A O B L O e N A e A R N O N A A I A N A Y A )

B Program example
DATE_TO_DWORD is used as an example.
ST

@ Data_3 DATE D=2021-8-21
® Data_4 DWORD 1625504000

1| Data_4[ 7625504000 ]: =DATE TO DWORD (Data_3[ D#20zie21 ) ;
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LD
@ Data_3 DATE D=#2021-8-21
@ Data_4 DWORD 1629504000
<
r -

Net comment

DATE_TO_DWORD

Data_3 | D#2021-8-21 Data_4 | 1629504000

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> date and timeto | FC —HEN  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
Bool- = Time, Duration,
Bit String Integer Num-
ean b Date, and Text String
er
Q — wn
@ m | 2 2| =|S|lc S CSlv=|lgcl=% 2|9 =
o o w =9  CcCls | =Z ||| m = | o |9 | =
Qﬁgggzﬁzzzazzzgﬁmcqg
IN - N e e e e e N N
out N, N N N A A Y VA N A N N A N A N A Y A Y A VA 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
<
-
1 Data_8[ 22160 |:=DT_TO_INT (Data_7| DT#2021-8-21-15:40:0 D:
LD
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@ Data_8 INT 22160
@ Data_7 DATE_AND_TIME DT#2021-8-21-19:40:0
L4
& W
Net comment
DT_TO_INT
Data_7 | DT#2021-8-21-19:40:0 Data_8 | 22160

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 | — ; —
T-to- DtToString (In :=,
DtToString DT-to te.xtstnng FC 1 B 9
conversion Out =>);
Out |—
B 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
Output Variable Name Data Type Value Range Initial Value Description
Out Conversion result STRING[19] | 19 byte - Result text string
Bool- e izl Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
o) @ | = g E Clc|l €S  C uwnu|l—|lo|lc 2| T 2|94 4
o o ©w = ) clz =z |\ = |m| 2 = > o o =
S |3|8|8|5|5|3|2|5/5|5|5|3|5(8|5|5|8|%|2
In - e i e I A i S R e e I B e - |- v |-
Out - - - - - - - - - - - - - - - - - N
B Function
This instruction converts date and time In to a text string.
NULL is added to the end of Out.
B Program example
ST

LD

-187-



-188-

3 Basic Instructions

AR
dcIn : DT = DT#2022-1-1-12:34:546
Defined vari- striut STRING[12] :
able xResult : BOOL:
END WRR
DtToString xResult := DtToString(
EN  ENO[l—— In:= dtln,
Program dtin— In — yRecult Cut=> 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
3.7.17 DateToString
This instruction converts date to a text string.
B Instruction description
Instruction Name FB/FC LD Expression ST Expression
DateToString
—1EMN ENO | DateToString (In :=,
Date-to-
DateToString a.t e-to-text ) 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
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Bool- X i Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
Q - wn
@ w | = = | = |§|c e O I o T A - - N i B [ e —~
S |3|8|8|3|2/2/2|E5|2/5|/2/2|E|8//5/8|9|2
_|
° A 8|8/ 8|/5|5/3|/3/5|7|53|5\ 7| & 77|77
In N R e T e e e e e e A e e A R VAR I I
Out - - - - - - - - - - - S I I I - |- - 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
VAR
Defined vari- dIn : DATE :=_:_‘=::::—'_—'_.-
ble striut STRIMG[1O] 2
a ¥FEesult : BOOL:
END VAR
Date‘rﬁtri“ﬂ ¥xBesult := DateToString(
EN ENO|—— In:= dIn,
Program din—In — xResult Cut=> atriut):
Out — ctrQut
@ din DATE D%2022-1-1
Running # strout STRING(10) 2022-01-01'
result d wResult 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 ENC — iz
TodToString to-text string FC — out — '
conversion il Out=>
)i
B Variables
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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 Output 13 bytes - String
(12 single-byte
alphanumeric
characters and
the final NULL
characters)
Bool- e izl Time, Duration,
Bit String Integer Num-
ean b Date, and Text String
er
@ w | = g slSliclcs|CSluw|l=lolc|=5|lalola 4
3 S|s|s|g2|z| 82|z 2|z|z|f @ 2|5/ <c|9| 2
S |78 2| 2|3|5|5|3/5|7 |5/ 5|7 |z =R 9|7 |2
In - i i e I A B e e e e e N I S VA B
Out - - - - - - - - - S I N - - -
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
X . IN VAR : TOD:
Defined vari- Out_VER : STRING(13):
able Return_VAR : BOOL:
END VAR
TodToString Return VAR:=TodTo3tring(
EN ENO In:=IN VREE ,
Program IN.VAR — In — Return VAR Cut=>0ut_WVIE
Out — Out VAR )i
@ IN_VAR TIME_OF_DAY TOD#23:59:59.999
Runnin
result ’ @ Out_VAR STRING(13) '23:59:59.999'
@ Return VAR BOOL

B Precautions

The unit of Out is ms.
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3.7.19 EnumToNum

This instruction converts enumeration data to DINT data.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
EnumToMNum
Enumera- dEmM ENG EnumToNum (In :=,
EnumToNum tion-to-integer FC — In — Out=>);
conversion Out |—
B Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description
In Data to convert - Depends on data | - Data to convert
types

Output variables

Output Variable Name Data Type Value Range Initial Value Description
Out Conversion result DINT Depends on data | - Conversion result
types
Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
o — (V]
o C c c —
S |38 5|2|2(5|8|E|5|5/28|5|8|8|2(8 8|2
= m g 2| 8|57 Z |54 S| =S|\~ | &2 | m | m| 9 =
In Enumeration
S R O S 5 5 2 5 S N B
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
devices that do not handle enumerated variables.

B Program example

LD ST
WAR
Defined vari- e:!:n : Weekday := Weekdav.Tue:
bl diCut : DINT:
able xResult : BOOL:
END WAR

-191-



3 Basic Instructions

EnumToNum #Result := EnumTolum({In:= eIn,
EN ENO|— Qut=> dilut) ;
Program
gln —In — xResult
Out = diout
@ eln WEEKDAY Tue
Running & diut 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, 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
NumToEnum —
|nteger-to_enu_ _lEn Ene L NumToEnum (In :=,
NumToEnum meration conver- | FC —din | InOut :=);
sion — InOwut
B Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description
In Data to convert DINT Depends on data | 0 Data to convert
types

In-out variables

In-Out Variable Name Data Type Value Range Initial Value Description
InOut Conversion result - Depends on data | - Conversion result
types
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Bool- X X Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
Q — (%)
o S c c o
8 |3/5|5/5|8|5|8|E2|5| 2|58 |B|2|8|8|s|z
© |A| g8 8|5|5/5|5/3 7|3 |57 & & F | 7%
In - e e e o i e e R e o e
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 de-
vices that do not handle enumerated variables.

B Program example

LD ST
VAR
. . d4iT DINT := =
Defined vari- E;n:ut e
able xResult : BOOL:
END “AR
NumToEnum xBesult := NumToEnum({In:= diln,
ENO InCut:= eInfut):
Program diln— In — xResult
elnQut — InQut
@ diln DINT 2
Running @ elnOut WEEKDAY Tue
result @ xResult BOOL

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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3 Basic Instructions

Instruction Cate- Name FB/FC Function
gory

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-ASCII 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
ColmTolLine_** 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 Cate- Name FB/FC Function
gory
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
) ) _ _1EN ENO | — In:=,
WriteNbit | \Pitwrite FC P T | Inout:=,
group —es
— Size Pos :=,
— InOut
Size :=);
B Variables
Input variables
. Initial s
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
Writ i- D d
Pos . rite posi USINT ependson 0 Bit position to which to write
tion data types
. L 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- X X Real Time, Duration,
Bit String Integer Num- .
ean ber Date, and Text String
Qo — wn
2 | =32/ 2£|G|s|§|Elg|sl2c|B8|lm2/9|3 =
S [3/2|3|8|£2|/2|2/ 2E|2|5|2 2 E|g|l2/53/ ¢S|9 2
In - N N N N e e e e e A e e e Rl A A A
Pos - I e e e i R i e - |-
Size - e e i i B e e e e e A e e e B
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 ta

rget 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

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.

instruction is WriteNbit_BYTE.

LD ST
WAER
byIn : BYTE := 1&#29;
usiPocs : USINT := 2;
Defined usiSize : USINT i= 4;
variable by0ut  : BYTE;:
xlut » BOOL:
END VAR
WriteMbit_BYTE WriteNbit BYTE(
EM EMNC In := byIn,
—In — Pos := usiPos,
Program L.]:"fln xOut . —
uziPos — Pos Size := uaiSize,
usiSize —| Size InCut := bylut
byOut —= 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

tni=byin |1 JoJofofa]ofo1]

.W Or.k Bit 7 / Bit 0
principle

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
ReadMbit BYTE ReadNbit_** (In :=,
—{ EN ENO | pos .o
ReadNbit_** N-bit read group | FC — In - ]
— Pos Qut |- Size :=,
—{ Size Out =>);
B Variables

Input variables

Initial
Input Variable Name Data Type Value Range ;;I:Jae Description
Depends on Bit string from which to read bits to
In Read source | - - .
data types write to InOut
Pos Read position | USINT Depends on 0 Bit position to read
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 Read result - Depends on data - Read result
types
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Bool- Bit Stri | ’\Teal Time, Duration,
it String nteger um-
ean ber Date, and Text String
|w) — (%]
@ w | = s|lSlclS S v |0l rc|= S(2|9|a =
S |3/18|5/5|2|8|2|5/2/25|2|5|8/ 8\ E|5/ 8|92
- m | 9 @ 3 S| 4|15 5|4 =4 | 4= |2 |m|m a
In - B N L N A I e e e A A e e e A A I R B
Pos - S e e v - |- - i R
Size - S I A Y e e e e e e e Al el Il e I
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 : USIHT := 2;
Defined nsisize : USINT := 4;
variable byQut : BYTE;
®xBesult : BOOL:;
END VAR
ReadNbit BYTE xBesult := ReadNbit BYTE(In := bylIn,
EN EMO Poz := usiPos,
Program byln — In — wRecult Size := usidize,
usiPos — Pos Out |~ byOut Qut => bylut
usiSize — Size e
& byln BYTE 16280
@ usiPos USINT 16202
Running @ usiSize USINT 16204
result
@ byOut BYTE 16202
i wResult BOOL
" Pos" = USINT #2
Bit7 I Bit0
"In" = BYTE #137 r 1 —| 0 —| 0 | 0 | 1 | 0 | 0 —| 1 —|
Work "SiZG,'”ZI USINT #4
principle
"Size" = USINT #4
"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 position

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 :=,
—in L InPos :=,
TransBits Move bits FC — InPos InOut :=,
—1 InOut InOutPos :=,
— InQutPos .
| gize Size :=);
W Variables
Input variables
Input Vari- Initial
N DataT Value R Descripti
able ame ata Type alue Range Value escription
D d dat
In Move source - ependsondata | _ Move source
types
0 to No. of bits in
InPos Move source bit | USINT Ik 1 - Position of bit in In to move bits
D d dat
InOut Move destination | - ependsondata | _ Move destination
types
InOutPos Move destination USINT 0 to No. of bits in ) Po.sitioh of bitin InOut to re-
bit InOut [X 1 ceive bits
0 to minimum
Size Bits to move USINT number of bits of | - Number of bits to move
In and InOut
Bool- i i Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
Q — (%}
@ w2 2| =S c|§S CS|lv =|loc|=25 2 9|4 =
S |3/ 8|82 =225z 2|2z &B|m|= %992
°© |R|8|g8|8|5|5|3|53|3|7|5|3|7 F|R|A|5 77
In - N N O N e e e e e I I e I I I I
InPos S R e e e A T e e e e A A N I I A I I
InOut R A A A e e e I I I e I I I I I i I
InOutPos - - - - - N e R S e A I N N e e
Size - R AR R R R
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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
bar =10 #rigea) Tt LAilE
10 INT it 1 ¥Besult := TransBits{In := wln,
il INT S| 2 .
D10 T it 3 InPos := usiInPos,
. 11 INT it 4 Infut := byInlut,
rogram InfutPos := usilnOutPos,
Size := usiSize
I
@ win WORD 160000
@ usilnPos USINT 16£03
Running @ byInOut BYTE 16#CF
result @ usilnOutP... USINT 16204
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
S co el [ [ [« |
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 position
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
Encoder Encoder(
— EN  ENO|— In:=,
Encoder Bit encoder FC .
—In — Size :=,
— 1 Size Out — Out :=);
B Variables
Input variables
Input Vari- Initial
N T Value R ipti
able ame Data Type alue Range Value Description
D d dat
In[] (array) Array to convert | - ependsondata | _ Array to convert
types
Size Bits to convert USITN O0to8 1 Number of bits to convert
Output variables
Variable Name Data Type Value Range Initial Value Description
Out Return value BYTE Depends on data 0 Conversion result
types
Bool- . it Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
o] w = g g ClclS| S| n — O | o) 5 — | O | 4 Z‘!
o S| 33|12 =8/ 2|3z | =|z|T0| @ = =09 =2
gaéggiﬂzﬁ—iﬂﬁaﬁam;c—'%
In N B N N A N e T e (e e A A et el e el H N Bl B
Size - e e J - |- - |- - |- i e e
Out N VA e e e e e e M e e A A e e B e A Bl
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 ex-
pressed 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 := uaiSize,
—{In — - -
arybﬂnlﬁ] ) xOut fut =» bylut,
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
Bit7
Work prin- In[1]=arybyin [4] [0Jo JoJoJoJo
i The position of the TRUE bit is output.
ciple Bit S i mdicated by 261001,
"out"=byout  [ofoJoJoJ1JoJo]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 :=);
—] InQut
B Variables

Input variables

Input Vari- Initial
Name Data Type Value Range Description
able P J Value P
Conversion bit Depends on data
In ,V, BYTE P 0 Bit position to convert
position types
Size Bits to convert USITN Oto8 1 Number of bits to convert
In-out variables
In-Out Vari- Initial
N Data T Value R Descripti
able ame ata Type alue Range Value escription
Depends on data
InOut(] Array to convert | - P - Array to convert
types
. — Time, Duration,
Boolean Bit String Integer Num- .
b Date, and Text String
er
Qo — w
o (@) sl /=|8|lE =z =22 || @7 @m|=|/=>| 0|9 =
S |2(28|5|5|5|5|2|5|5/3|5|5|8|8|5)5|8|9|E
In - N e e e e e I I I e I I I
Size - - - - - N e e e B i R B - |- - |-
InOut(] N B N A N e N I B e e e i R i R e e - |-
B Function

This instruction converts array elements with 2°* 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 : USINT := 5;
variable aryInfut : ARRAY [1..10] OF WORD := [Ll0{£5535)]:
®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 # aryInOut[4] WORD £5535
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
no indit S
soow o [ e o] | st
: gty
Work pnn- Bit 15 Bit0 ‘ FALSE.
CIple 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 e pen UiL:=,
NumToDecStri FC
umIOLECStING | text string con- 2 ENG = Fir =,
version Execute Dane L
- Out:=);
FileMame  Busy
MumToHexStrin ; -
Integer-to-fixed- 8| | NumToHexString (In:=,
length hexad —EN ENO = it =
NumToHexStirng .engit texta. * rc —In - '
ima ex. string 1L out Fill :=,
conversion & Out:=);
B Variables
Input variables
Input Vari- Initial .
able Name Data Type Value Range Value Description
In Integer - Depends on data types - Integer
Number of
L umbero USITN 0t0 1985 1 String
characters
Fill Fill character | _eFill_CHR 1 (_BLANK), 2 (_ZERO) 1 (BLANK) | Fill character
Output variables
Output Vari- Initial .
able Name Data Type Value Range Value Description
Out String - Depends on data types - String
Bool- e CE Time, Duration,
Bit String Integer Num- )
ean b Date, and Text String
er
o — (%]
@ m | 2| 2| S|l S S|lv =gl =25 2 9|4 =
8 |53/2 3/ 2| 8/E=zz S| =z|0 @z =09 =
° |H|3|8|8|5|5|3|5|3|5|53|5 |7 2|77 8|72
In - i e N N A N L N N A N A R A N A e A e A I e
L - Y R A e e VAR H e (e A E R N B i e e
Fill See "Function" for the enumerators for the enumerated type _eFill_CHR.
ow [~ [P EFFEFEFFEFE
B Function
NumToDecString

This instruction converts integer In to a decimal text string of UTF-8 alphanumeric characters. If In contains
a negative value, a minus sign ( [X ) 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 HNumToDec3tring (
EN END In:= iln
iln —In — 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
Outl=strout=| [ [ | [-[1]2]8]
[In] = sin = INT#-128, [L] = uiL = UINT#8, [Fill] = Fill =2
[Outl=strout=|-[oJofofo[1]2]8]
The following examples are for the NumToHexString instruction.
LD ST
MumToHexString |
EMN ENOD
iln —In — '
uiL — L Out — strDut
Fill — Fill

[In] =sin = INT#128, [L] = uiL = UINT#8, [Fill] = Fill =1

Outl=strout=| | [ | | | [8]0]

[In] =sin = INT#128, [L] = uiL = UINT#8, [Fill] = Fill =2

[Outl=strout=|0[0o[o[o]o[o[8]0]|

[In] =sin = INT#-128, [L] = uiL = UINT#8, [Fill] = Fill =1
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[Outl=strOut=|F[F[F|[F[F[F[8]0|

B Precautions

When the value of L is 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 lower

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 HexStringTo

Num_**

This instruction converts a hexadecimal text string to an integer.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
Hexadecimal HexStringToNum_INT HexStringToNum_INT(
text string-to- —EN ENO | -
HexStringToNum_** | o> M9tom 1 pe In:=,
number conver- —In —
sion group Out |- | Out=>);
B Variables
Input variables
Input Vari- Initial
N T Value R ipti
able ame Data Type alue Range Value Description
Hexadecimal Hexadecimal text
In exa e.qma STRING Depends on data types - e.xa ecimaitex
text string string
Output variables
Output Vari- Initial .
able Name Data Type Value Range Value Description
Out Integer - Depends on data types - Integer
Bool- Real Time, Duration,
Bit String Integer Num-
ean b Date, and Text String
er
o — wn
@ w (2|2 =S c|§S E|lv|l=|lg|lc|= 5|29 =
Q 3/9 /58|28 E =z Z2|z|z/0m|z|x5 0|9 =
2 |8 |&|8|5|5|3|3|5|7|5|3|F &7 A5 77
In - T e e e e R At A A A e E El Al e E E Al (V.
Out - I e e N N A N N N R A A - |-
B Function

This instruction converts hexadecimal text string In to an integer. Any spaces (16#20) or 0 (16#30) in the
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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
HexStringToNum_INT
EN ENO HexStringTolNum INT(
strln — In N In := 3atrln,
Out —iout out => iout):
nj=strout=[ | | [ [ | [8]0]

[Out] =sin = INT#128

Onl=strout=[ | [ | | [-[8]0]
[Out] = sin = INT#-128

lIn]=strout=[ - [o[oJo[ofo[O[F]
[Out] = sin = INT#-15

Bl Precautions

+ Even if the conversion result exceeds the valid range of Out, no error occurs but the value of Out is 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

Instruction Name FB/FC LD Expression ST Expression
AryTeString AryToString (In :=,
A -to-text stri — I
AryToString rray o. extsinng FC EN ENO Size :=,
conversion —In —
— size  Out — Out =>);
B Variables

Input variables

Input Vari- Initial
N T Value R ipti
able ame Data Type alue Range Value Description
Byte array, with a
In[] (array) Byte array - Depends on data types - maximum of 1985
elements
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Input Vari- Initial
np:blearl Name Data Type Value Range \;]a:l:; Description
Number of Number of ele-
Size elements to UINT Depends on data types 1 ments in the In[]
convert array to convert
Output variables
Output Vari- Initial
. F:I:J)Ie an Name Data Type Value Range \;‘;I:ﬁe Description
Out String STRING Depends on data types - String
Bool- e — Time, Duration,
Bit String Integer Num- .
€an b Date, and Text String
er
Q — wn
@ w (2|2 =|S|c|S|CS|vw|l= glcl= 5| 2|9 o =
o S/ 8|5 |2/ 28| E/ZZ2/ =28 @2/ 22|92
P |m|8|8|8|F|5|5|5 |37 5|7 |7 7|FH |73
In - A e e e e e At A e el e A e Eel e A el
Size - N M e e e NV el A At A e e e e R e
Out - S e e e Ee e e At e el A e E At A B N IRV
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 [X] 1], only the content before NULL is stored

in Out.

B Program example

LD ST
WAR
abyIn : ARBAY [1..3] OF BYTE := [4E,459,85,88,87]
Defined uisize : UIHT := 4:
variable atrlut STRING:
¥Bezult : BOOL:
END VAR
AryToString ¥Besult := AryToString{In = abyIn[l],
EM EMO Size = uiSize,
Program abyln[1] — In. — xResult Cut =»> strlut
LiSize — Size Out — strout )z
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@
@
@

Running @
result

@

& B

@ abylIn

abyIn[1]
abyIn[2]
abyIn[3]
abyIn[4]
abyIn[5]

uisSize
strout
i wResult

ARRAY [1..5] OF BYTE
BYTE

BYTE

BYTE

BYTE

BYTE

UINT

STRING

BOCL

43
43
G5
]
arf
4

‘0148

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- — - In:=,
StringToAry exts r|.ng o-array FC EN ENO
conversion — IN — AryOut :=,
— AryOut Out - Out :=);
B Variables
Input variables
Input Vari- Initial .
able Name Data Type Value Range Value Description
A i f 1985 charac-
In String STRING maximum of 156> charac= 1 _ String
ters
In-out variables
In-Out Vari- Initial o
able Name Data Type Value Range Value Description
AryOut[] Byte array BYTE Depends on data types - Byte array
Output variables
Output Vari- Initial .
able Name Data Type Value Range Value Description
Number of
Number of byt
Out bytes after UINT 0to 1985 - umbero y e
. after conversion
conversion
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Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String

er
Q — wn

o C c | c [
AEEHHEHEHEEHEHEHEEHEEEE
= m 53|85 = = |5 S| S|~ |2 |m m| 9 =
In - S e e e e et e et et At E El A Et et Hl B Bl BV
AryOut[] - N e e e e e e et e A A et Rl Rl et H A
Out - S e e e e VAR R e e i A M At e e H E Bl M

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
strln : STRING : XYZ";
Defined abyArylut : ARRAY [0..5] OF BYTE:
variable uilut : UINT;
¥Resulc : BOOL:
END VAR
StrinngAry xResult := StringTolry(IN:= strln,
p EMN ENO— Arylut:= abyRrylut[Z],
rogram Sue=> uiOut) :
g strin — IN — xResult fut=> uidut)
abyAryOut[2] — AryOut  Dut — yiout

@ strin STRING T
= % abyAryOut ARRAY [0..5] OF BYTE
@ abyAryOut[0] BYTE 16#00
@ abyAry0ut[1] BYTE 16500
. @ abyAry0ut[2] BYTE 16#58
Running & abyAryOut[3] BYTE 16259
result @ abyaryout[4] BYTE 16254
@ abyAry0ut[5] BYTE 16500
@ uilut UINT 160003

@ xResult BOOL

Character code for "X"

ArvOut[0]=abyArvOut[2] | 16858 Character code for "Y"
Work princi- "In* — AryOut[1]=abyAryOut[3] [ 16859 Character code for "Z"
ple ArvOut[2]=abyAryOut[4] | 1685A

“out” = uilut UINT®3

B 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 —EN ENO— Clear(In:=);
—1In |
B Variables
In-out variables
In-Out Vari- Initial
N DataT Value R Descripti
able ame ata Type alue Range Value escription

Data to initial-
In iz:a ofnitial ) _ Depends on data types - Data to initialize

Bool- Real Time, Duration,

Bit String Integer Num-
ean b Date, and Text String
er

@ w | = g E Clcl& Clunu|l_|lolr|x= 54|94 4

o o w =9 clx =z =2\ zml&8B = > o|lo|l=

& |7|8/8|8|2/3|2|5|5/%|3|3|%|2|5|3|8|% 8
| N N A N N L N O N N N A N O R A R A N A A R A R A Y A VA
n

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, 0
LINT, REAL, or LREA
TIME T#0ms
DATE D#1970-1-1
TOD TOD#0:0:0
DT DT#1970-1-1-0:0:0
STRING "’

When In is 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 initial-
Array .
ized.
Only the specified element is initial-
Array element .
ized.
All members in the structure are
Structure o
initialized.
Only the specified member is initial-
Structure member )
ized.
B Program example
LD ST
PROGRAM FOU
] VAR
Def.med bkStart : BOOL;
variable Clear IN: ARRAY¥[1..10] OF UINT:=[100,5,3,4,1,2,4,7,4,3];
END VAR
bStart Clear uleai{ o1 -
L= 2ar
Program EN ENO —— . -
Clear IN — In — ’
@ bsStart 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[8] UINT 0
@ Clear_IN[8] UINT 0
@ Clear_IN[10]  UINT 0
Clear_IN[1] 100 0
Clear_IN[2] 5 0
Clear_iN[3] 3 0
L. Clear_IN[4] 6 0
Work princi- Clesr IN[5] 1 |Initialized [~ g
ple Cleax_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

-213-



-214-

3 Basic Instructions

Instruction Name FB/FC LD Expression ST Expression
SetBlock SetBlock(
— EN ENO |- In =
SetBlock Block set FC — In - A 'O’
— Aryout ryout:=,
S Size:=);
B Variables
Input variables
Input Vari- Initial .
able Name Data Type Value Range Value Description
In Move source | - Depends on data types - Move source
Number of Number of
Size umBeErot 1 yiNt 010 65535 1 umberotarray
elements elements to move
In-out variables
In-Out Vari- Initial .
able Name Data Type Value Range Value Description
AryOut[] Move destina- | Depends on data types i Move destination
(array) tion array array
Bool- Real Time, Duration,
Bit String Integer Num-
ean b Date, and Text String
er
) — wn
@® w2/ 2|2/ S|c|S € wv|l=glc|= 5|29 =
o o Ca = C s Z| =S| = m = |(> o0 |9 =
& |4|8|S|8|2|2/%|5(5|5|3|5|F|8|5|3(8)% 2
| Vv VoV VYV VIV YV IV VIV VIV IV VNV VIV VY
n
An enumeration, a structure, or a structure member can also be specified.
size SN I O O O O %0 O 0 0 N N O N B N BN N AN 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
fi ¥xS5tartButton: BOOL;
Defined Aryout : ARRAY [0..9] OF INT := [0,1,2,3,4,5,8,7,5,9];
variable In_0 : INT := 10
uifize : UINT := 3;
END VAR
IF xStartButton = TREUE THEN
xStartButton SetBlock SetBlock(In := In_0,
EN ENO —— Aryout := RryOut[3],
Program Ino—n — Size := uiSize,
AryQut[3] — Aryout Ve
uiSize — Size 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[] T 10 & AryOut[4] INT 10
result @ AryOut[5] INT i0 @ AryOut[5] INT 10
@ AryOut[s] INT 6 & AryOut[s] INT 6
@ Aryout[7] INT 7 & AryOut[7] INT 7
@ AryOut[8] INT 8 & AryOut[s] INT 8
@ AryOut[s] INT 9 @ AryOut[8] INT 9
“In” = INT#10
Work princi_ | 9 | 8 | B | 6 | 10 | 10 | 10 | 2 | 1 | 0 |
ple 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 {1 EN ENO | a2:= MOVE(a1);
B Variables

Input variables

Input Vari- Initial .
able Name Data Type Value Range Value Description
In Move source | - Depends on data types - Input data address
Output variables
Output Vari- Initial .
able Name Data Type Value Range Value Description
Move destina- Output data ad-
Out .ove estina- ) _ Depends on data types - ttputdataa
tion dress
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Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean ber Date, and Text String
v — (%)
T | = 2|22 |G|lc|S|E|le=z|loc|lz5|2 9 = o
8 |3|2|8|/8/2|2/2|5/2/3|2/2|E|E|E|5|S/92
In J By Y A L A N Y Y A N A N A Y A Y A Y N Y A Y A VY Y
Out J VAR N Y Y A VA N A A A VA VA VA I VvV v|v
B Program example
ST:
Expression Type Value
# al INT 3
$ a2 INT 3
AT
1l az2[_ 3 J:=move(al[ 3 |):
LD:
Expression Type Value
P al INT 3
P a2 INT 3

3.8.14 BMOV

Net comment

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:=, ui-
BMOV Batch move FC 4 pbyDataSrc 3 Size:=,
1 uiSize pbyDataDes:=);
4 pbyDataDes
B Variables
Input variables
Input Vari- Initial .
able Name Data Type Value Range Value Description
pbyDatasre | Da@copyhead o0 o romve - - Data copy head
address address
uiSize Variable quantity |UINT Depends on data types |0 Variable quantity
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Output variables

Output Vari- Initial .
able Name Data Type Value Range Value Description
Data storage | POINTER TO Data storage head
PbyDataDes head address | BYTE address
Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
Q| = n
@ m (2| 2| =S |c|lS|CS|vw =|lglc|l=25 2|94 =
o =< o 0w =19 =z =z = = | = m = || o0 |9| =
S |A|2|8|8|5|3|5|5|3|5|53|3|2|E|7|7|8 ¢z
pbyDataSrc POINTER TO BYTE
S O O 1 E N E BN BN B B BN
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 A1 and PT2 for array A2, and uses the BMOV instruction to write the uiSize x 4
values from the head address of array A1 to A2.

= ADR(RL[C]):

i= ADR(ZZ[0])

PROGRAM FLC_EERG
- —
Rl : ARRAY [0..3] OF REAL:
PT1 : POINTER TO REAL
B2 : ARRAY [0..3] OF REAL;
EFT2 : POINTER TO REAL
END VAR
Expression
= & Al
# A1[0]
# A1l1]
# Al[2]
$ A1L[3]
+ @ PT1
= & A2
# A2[0]
# A2[1]
& A2[2]
# A2[3]
+ $ P2

1 PT1[ 16#2590FD28 |: =ADR (Al) ;

PT2

_16%2590FD38

:=ADR (A2) ;
BMOV (pbyDatasrc:=PT1[ 1642590FD28

, uisize:=

Type Value
ARRAY [0..3] OF REAL

REAL 1
REAL 2
REAL 0
REAL 0

POINTER TO REAL

16%2590FD28

ARRAY [0..3] OF REAL

REAL
REAL
REAL
REAL

POINTER TO REAL

o 2 Mo

16%2590FD38

+ pbyDataDes :=PT2[162590FD38

LD: Specifies PT1 for array A1 and PT2 for array A2, and uses the BMOV instruction to write the uiSize x 4

values from the head address of array A1 to A2.
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PROGRAM PLC_PRG
- 2 VAR
A1:ARRAY [

A2 :ARBAY[

7 END_VAR

Expression

= @ Al
# A1]0]
# All1]
# A1[2]
$ A1[3]

+ & PT1

= ¢ A2
@ A2[0]
& A2[1]
& A2[2]
# A2[3]

+ § PT2

..3] OF REAL;
PT1:POINTER TO REAL:=ADR(R1[1]);
..3] OF REAL;
PT2:POINTER TO REAL:=ADR(R2[0]);

PT1 | 16#2590DBEO

PT2 | 16¥2590FD18

uiSize

BMOV
pbyDataSrc

pbyDataDes

B Precautions

Write uiSize x 4 values.

3.8.15 FMOV

Type

ARRAY [0..3] OF REAL
REAL 1
REAL 2
REAL 0
REAL 0
POINTER TO REAL
ARRAY [0,.3] OF REAL

Value

16%2590FD28

REAL 1
REAL 2
REAL 0
REAL 0
POINTER TO REAL 16%2590FD38

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

Instruction Name FB/FC LD Expression ST Expression
FMOV
EN ENO L FMOV(fDataSrc:=,
FMOV Multi-point move FC fDataSrc - uiSize:=,
uiSize pfDataDes:=);
pfDataDes
B Variables
Input variables
Input Vari- Initial .
able Name Data Type Value Range Value Description
fDateScr Data copy head REAL Depends on data 0 Data copy head
address types address
D
uiSize Variable quantity | UINT tyepp;esnds on data 0 Variable quantity

Output variables
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Output Vari- Initial .
able Name Data Type Value Range Value Description
Data storage | POINTER TO Data storage head
PbyDataDes head address | BYTE address
Bool- . i Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
o — (%]
@ m | 2|2 SlcS|CSlvw|l=lgc|lz=z 5|2 9| =
e A &|8|g|3|5|3/3|3|7 |53 & & 7|5 7|2
fDateScr - e e e e e e R e H i e B R N e
uiSize - e e A A e VA e e R A I N I e I I
PbyDataDes | - e e e e e e e e A N N e N A e B R B

B Program example

ST: Specifies PT2 to array A2. The FMOV instruction continuously assigns the second bit (A1[1]) of array A1
to the first three bits (A2[0,1,2]) of A2.

PROGRAM PLC_FRG

- Z VAR
Al:ARRAY[O..3] OF REAL;
PT1:POINTER TO REAL:=ADR(A1[1]):
A2:ARRAY[0..3] OF REAL:
: PT2:POINTER TO REAL:=ADR(A2[0]):
7 END VAR
Expression Type Value
= & Al ARRAY [0..3] OF REAL
# A1[0] REAL 0
# Aa1f1] REAL 2
# A12] REAL 0
# A1[3] REAL 0
+ ¢ PT1 POINTER TO REAL 16#2590DBE4
= & A2 ARRAY [0..3] OF REAL
& A2[0] REAL 2
#® A2[1] REAL 2
$ A2[2] REAL 2
# A2[3] REAL 0
* ¢ P12 POINTER TO REAL 1622590FD18

1 FMOV (fDataSrc:=A1[0][___0 |, uiSize:=3 , prataDes?:“PTZ 16#2590FD38 | ) ; RETURN]

LD: Specifies PT2 to array A2. The FMOV instruction continuously assigns the second bit (A1[1]) of array A1
to the first three bits (A2[0,1,2]) of A2.

PROGRAM PLC_PRG
- VAR
AL:ARRAY[0..3] OF REAL;
PT1:POINTER TO REAL:=ADR(R1[1]);
AZ:ARRAY[0..3] OF REAL;
G PT2:POINTER TO REAL:=ADR(R2[0]):
7 END_VAR
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Expression

= @ Al

& A1[0]
# Al1]
$ A1[2]
& 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 Value
ARRAY [0..3] OF REAL

REAL 0

REAL 2
REAL 0

REAL 0
POINTER TO REAL 16%2590DBE4
ARRAY [0..3] OF REAL

REAL 2
REAL 22
REAL 2
REAL 0

POINTER TO REAL 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
. {1 EN ENO .
BON Bit state check FC M1:=BON(wData:=, uiBit:=);
{ wData -
1 uiBit
B Variables
Input variables
Input Vari- Initial .
able Name Data Type Value Range Value Description
wData Data source WORD Depends on data 0 Peamal data to
types judge
N f bi
uiBit Bit to judge UINT Depends on data 0 .umbe.r of binary
types bits to judge
Output variables
Output Vari- Initial .
able Name Data Type Value Range Value Description
Out Judgment | gy [FALSE, TRUE] FALSE Status of the uiBit
result bit in wData
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Bool- e izl Time, Duration,
Bit String Integer Num- .
€an b Date, and Text String
er
o — wn
@ = c c | c — = =) =
8 2|15/5|5|2|5|2|c|2/2|2|2|8|8|2|8|8|<2z
e | m| 8|8 8|55 |5|5|7 7|57 | F|E2ImA|C B
wData - - N e e e I et e A e e e e e A A B
uiBit - N R A N - - == - - |-
Out J e e e e e e I e e e e e I I I I I e
B Program example
ST: Inputs data a and b to judge, and outputs the corresponding bit status M1.
Expression Type Value
LR WORD 10
UINT |

$b
# M1 BOOL

1[+ MLEENE:=BON (wData:=A_ 10 ] , uiBit:=b_ 1 ) /j=mm o
LD: Inputs data a and b to judge, and outputs the corresponding bit status M1.
Expression Type Value
L WORD 10
UINT 1

#b
# M1 BOOL

Net comment

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 s
B Variables

Input variables
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Input Vari- Initial .
able Name Data Type Value Range Value Description
D d dat Decimal data t
wData Data source WORD epends on data 0 .eC|ma atato
types judge
Output variables
Output Vari- Initial .
able Name Data Type Value Range Value Description
Judament Total number of
Out g BOOL [FALSE, TRUE] FALSE binary bits 1in
result
wData
Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
Q — w
® w = = = Clcl&S S wnw|_|go|lrr|= 5 = | O | 4 —
o (e} /=8 |z Z /S| 0@z = 0|92
s 32 $/8|5/52 533557273097z
wData - - N e B T e e e e e e e e Rl R B e B
Out N - - - |- |- - |- - e e - |- |-

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
P a
$b

Type

WORD
INT

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
{EN ENO - BTOW(pbyDataSrc:=, ui-
BTOW Byte to word FC 1 pbyDataSrc L Size:=,
{ uiSize pwDataDes:=);
{ pwDataDes
B Variables
Input variables
Input Vari- Initial .
able Name Data Type Value Range Value Description
H f
PbyDataSrc | Source data POINTER TO BYTE - - ead .addresso
combined data
uiSize N.umber of com.- UINT Depends on data 0 N‘umber of com'-
bined data entries types bined data entries
Output variables
Output Vari- Initial .
able Name Data Type Value Range Value Description
POINTER TO Target addres.s for
PwDataDes | Target data - - storing combined
WORD
data
Bool- Real Time, Duration,
Bit String Integer Num-
ean b Date, and Text String
er
Q - %
@ w | 2|2 S|lclS|Slvw|l=loc|z=z 5|2 9| 5
o o wi =19 || =Z|=||m =S| > |0 |9| =
A I T HEHEHHEEHEEEEIEEE
PbyDataSrc | — e e e e e e e B e R R i e e e R e e
uiSize - e e e e e VAR B - - |- |- - |- |-
PbyDataDes | — - S e e e e e A I (e e e A e el I e e

Output variables

B Function

byDataSrc indicates the source data and uiSize indicates the number of combined data entries. This in-
struction 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 example

ST:
PROGRAM aa
- 2 VAR
ALl:ARRAY[0..3] OF WORD;
PT1:POINTER TO BYTE:=ADR(A1[0]):
A2:ARRAY[0..3] OF WORD;

END_VAR

PTZ2:POINTER TO REAL:=ADR(RAZ[0]);

-223-



-224-

3 Basic Instructions

Expression

= @ Al
# A1[0]
# A1[1]
# A1l[2]
# A1[3]

+ $ PTL

= $ A2
& A2[0]
# A2(1]
® A2(2]
# A2[3]

& (’ PT2

Type Value
ARRAY [0..3] OF W...

WORD 1000
WORD 1000
WORD 1000
WORD 1000

POINTER TO BYTE 162259055AC

ARRAY [0..3] OF W...

WORD 59624

WORD 59624

WORD 0

WORD 0

POINTER TO REAL 16225909678

1|¢ BTOW (pbyDataSrc:= PT1[ 16425909880 |, uiSize:= 4, waataDes?:“ pT2[16#25909888 ) ;|

LD:
PROGRAM aa
- 2| VAR
3 B1:ARRAY[O..3] OF WORD:
PT1:POINTER TO BYTE:=ADR(A1[0]);
A2:ARRAY[0..3] OF WORD;
€ PT2:POINTER TO REAL:=ADR(A2[0]);
7| END VAR
Expression Type Value
= @ Al ARRAY [0..3] OF W...
& A1[0] WORD 1000
# Al[1] WORD 1000
# A1[2] WORD 1000
& AL[3] WORD 1000
¥ ¢ PN POINTER TO BYTE 162259055AC
= & A2 ARRAY [0..3] OF W...
& A2[0] WORD 59624
& A2[1] WORD 59624
P A2[2] WORD 0
# A2[3] WORD 0
* ¢ P2 POINTER TO REAL 16#25909678
Net comment T
BTOW
PT1 [16#259055AC pbyDataSrc
4 uiSize
PT2 16225909878 pwDataDes
RET

3.8.19 SWAP

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 L
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B Variables

Input variables

Input Vari- Initial
Name Data Type Value Range Description
able P 9 Value p
. Depends on data
wData Operation data WORD p 0 Data to operate
types
Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
Q — wn
@ w | = cClc|&|c — » | 5ol 0 —
R HBEHEEEHEE I HEEEE
e | m| 8| 8|8|5|5|5|5 |77 |57 |F|lE|AA|O B
wData - A e I e B e e e e B I e A A e I
B Program example
ST:
(1) Switch M1 is not closed.
Expression Type Value
= & Al ARRAY [0..3] OF W...
# A10] WORD 7557
L Al[l] WORD 0
# A12] WORD 0
# AL[3] WORD 0
AW
- 1| 1IF MIEEEEFTRUE
: THEN
SWAP (wData:= AL[0][ 7557 ) ;
4 MIENE: =r2LcE;
: END IF
(2) Switch M1 is closed.
Expression Type Value
= $ Al ARRAY [0..3] OF W...
# A1[0] WORD 34077
# Al[1] WORD 0
# A1[2] WORD 0
# A1[3] WORD 0
v
= 1 IF MI[fEg-TruE
THEN
SWAP (wData:= A1[0][34077)) ;
4 MM =r2LsE;
5 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
$ A1) WORD 0
® A1[2] WORD 0
® Al3] WORD 0
-
Net comment
M1
M[OD]

(2) Switch M1 is closed.

Expression Type Value
= § Al ARRAY [0..3] OF W...
# A1[0] WORD 34077
# All1] WORD 0
$ A12] WORD 0
$ A1[3] WORD 0
-

Net comment

M1

A1[0] [34077

3.8.20 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 h F
(@ Data exchange c fDataSrc1 . fDataSrc2:=);
fDataSrc2
B Variables

Input variables

Input Vari- Initial L
able Name Data Type Value Range Value Description
D d dat
FDataSrc1 Switch data 1 REAL epends on data 0 Data to exchange
types
D d dat
FDataSrc2 Switch data 2 REAL epends on data 0 Data to exchange
types
Bool- e 2 Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
o — %)
@ m (2| =2|=s|S c|lS|S|lvw =|lgc|l=2 5|2 9|4 =
o o ' =z 9|z |Z | s\ m A= > 0|l9|=
FDataSrc1 - e e e e A e e e e e e B R O e I e e R
FDataSrc2 - e e e R e A e S I e VAR i i A
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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
# M1 BOOL

-

- 1 IF MIFYESg-TRUE

2 THEN

3 XCH(fDataSrcl:=a[___99 |, fDataSrc2:=b[_100 ] );
5| END IF

€

(2) Switch M1 is closed.

Expression
P2
b
@ M1

Type
REAL

Value

= 1 IF MIFYESg-TRUE

2 THEN

LD:

(1) Switch M1 is not closed.

XCH (fDataSrcl:=a[__100 | , fDataSrc2:=b[___99 ] ):

Expression
P a
$b
$ M1

Type
REAL

Value

Net comment

— ENO fom

al 99 = fDataSrc1 —

bl 100 |- fDataSrc2

(2) Switch M1 is closed.
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Expression

'K
$b
# M1

Type
REAL
REAL

Value
100
99

[

Net comment

EN

| | e A
a 100 =1 fDataSrc

&~ fDataSre?

99

ENO

3.8.21 HEXinASCII_TO_BYTE

Instruction description

This instruction converts the source data from the HEXinASCIl format to bytes.

-228-

Instruction Name FB/FC LD Expression ST Expression
ASCllto-byte con HEXINASCII_TO BYTE
HEXinASCII_TO_BYTE . y FC — EN ENO | HEXinASCII_TO_BYTE(W:=);
version
4w L
B 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 -
Bool- Real Time, Duration,
Bit String Integer Num-
ean b Date, and Text String
er
Q - (%)
@ w | 2| = |=|S/c|S €S v -|lolc 2|52 9 4 =
o o wi =9 = = = | = m = | > | o0 | 9| =
& |4|8|S|8|2|2|5|2(3|3|2|5|F|8|5|3|8|9 8
FDataSrc1 - e i A R e e e e A e e AN e U A B A
FDataSrc2 - e e - = - - v - - |- |-

B Program example

This instruction converts the source data from the HEXinASCIl format to bytes.

ST
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POU_17 X
Device Application.POU_17
Expression Type Prepared
P yp Value Value
@ HexInfscllTest WORD 16£3232
@ ByteTest BYTE 1622

1|+ ByteTest[ie#22 | := HEXINASCII_TO BYTE (HexInAscIITest[ 1622232 |) ;[RETURMN]|

LD
] POU_16 x
Device Application.POU_16
; Prepared
Expression Type Value Value
@ HexInAscllTest WORD 16%3232
@ ByteTest BYTE 16222

1 Met comment

HEXINASCII_TO_BYTE
HexInAsclITest [ 16#3232 W ByteTest

3.8.22 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-ASCll con- BYTE_TO_HEXINASCII

BYTE_TO_HEXinASClI Rk FC — EN ENO |- | BYTE_TO_HEXinASCII(B:=);
version B N
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
B Input data BYTE 0to 255 0 -
Output variables
Input variables Name Data Type Value Range Initial Value Description
out Output data WORD 0-FFFF 0
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Bool- . . Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
Q — (%)
c c | c -
8 28| 5|5|2/s|S|E|2/z/2|5|B|B|I2|8|8 gz
S |A|&|8§|8|3|5|5/3|57|5|5|F|F|FRF S 7|z
B - N e e e I I e e R e e e e
ouT - - N e R e e e I N I I N - |-

B Program example

This instruction converts the source data from bytes to the HEXinASCII format.

ST

POU_18 X
Device Application.POU_18
Prepared

E i T
xpression ype Value \alie
@ HexInAscllTest WORD 163332
@ ByteTest BYTE 16232

1 HexInkscIITest[ 1653332 |:= BYTE TO HEXINASCII (ByteTest| 18222 |) ;[RETURMN]

LD
W Pou_19 x
Device Application.POU_19
E ; T Prepared
IPI’ES_‘.IDI'I "||'F|E Va|ue 1|.I"a|uE
@ HexInAsclITest WORD 163332
@ ByteTest BYTE 16232
1 Met comment

BYTE_TO_HEXINASCI
ByteTest [ 16232 B HexInAsclITest

3.8.23 WORD_AS_STRING

B Instruction description

This instruction converts the source data from words to strings.

Instruction Name FB/FC LD Expression ST Expression
WORD_AS STRING
Word-to-string — EN ENO - | WORD_AS_STRING(W:=,
WORD_AS_STRING conversion FC —W — | ORDER:=);
— ORDER
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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-or- Conversion of high/
ORDER der bit conver- | BOOL [FALSE, TRUE] FALSE low-order bits for vari-
sion ables

Output variables

Input Variable Name Data Type Value Range Initial Value Description
ouT Conversion result | STRING - " -
Bool- . X Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
=) — (%}
® | m| 2|2 |=s|S c|S S |lvw|l-gc|l=25 294 =
o o w =@ |lcls |z | =\ mm|BI=>0|9|=
o o = =2 2| 2 m =
grﬁ"éggzﬂﬁzﬂqﬂﬂ?zﬁmcqg
w - A e e e e e e e R e e B N e e
ORDER J e e e e e e e e N R N e N
out - e e I e I e e e e I e e e i i i
B Program example
This instruction converts the source data from words to strings.
ST
POU_21 X
Expression Type value \Pf:laup:red Address
@ WordTest WORD 16#3231
@ xOrder BOOL FALSE
@ StringTest STRING 12
1 StringTest] 12 | := WORD_AS STRING (W:=WordTeat[ 1652231 |, ORDER:=xOrder|fHES ; RETURN]
LD
b pou_20 x
Device Application.POU_20
E - T Prepared
Xpression ype Value Value
& WordTest WORD 1673231
@ wOrder BOOL
# StringTest STRIMG 12
1 MNet comment
WORD_AS_STRING
WordTest | 1623231 StringTest 2
xOrder ORDER
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The ORDER pin converts high/low-order bits for variables.

ORDER: = False:

b PoU_20 x

Device Application.POU_20

ORDER: = True:

: Prepared
Expression Type Value Value

@ WordTest WORD 16%3231
@ wOrder BOOL FALSE
@ StringTest STRIMG 1z

1 Met comment

WORD_AS_STRING
WordTest | 1683231 StringTest
xOrder ORDER

¥ Pou_20 x

Device Application.POU_20
Prepared

Expression Type Value Value

# WordTest WORD 16#3231

& xOrder BOOL

@@ StringTest STRING 21

1 Net comment
WORD_AS_STRING
WordTest StringTest
xOrder [JRGNE ORDER

B Precautions

+ When the ORDER pin is not used to switch high/low-order bits, this instruction only converts ASCIl 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.

3.8.24 Byte_To_HexString

B Instruction description

This instruction converts bytes to hexadecimal text strings.

Instruction Name FB/FC LD Expression ST Expression
Byte-to-hexadec- Byte To_HexString
Byte_To_HexString imal text string FC — EN ENO [ | Byte_To_HexString(B:=);
conversion —B -
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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- e il Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
Q — wn
® w2 | == S|lcS|CS|lv|l=|lgcl= 5294 =
S |15/ ¢/d8|c|g2/=z 8 E|z| 2|z z| ms/ 53 92|92
w e e e e e e e I e B e e I e I e e
ORDER R e R R
B Program example
ST
8] rou x
Device.Application.POU
Expression Type Value \F;;?E : red Address Comment
@ b_Input BYTE 253
@ str_Output STRING 'FD'
= v
1| © str_Output[ __ ¥D__ |:=Byte To_HexString(B:=b_Input[253]);
2
LD
4 POU_1 X
Device. Application.POU_1
Expression Type Value ngl;?:red 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.

B Precautions

+ The output range is ‘00’ to 'FF’, that is, 00000000 to 11111111.
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3.8.25 Word_To_HexString

B Instruction description

This instruction converts words to hexadecimal text strings.

Instruction Name FB/FC LD Expression ST Expression
Word-to-hexadec- Word_To_HexString
Word_To_HexString imal text string FC — EN ENO |—| Word_To_HexString(w:=);
conversion —w -
B Variables
Input variables
Input Variable Name Data Type Value Range Initial Value Description
Word t -
w ordtocon WORD 0-FFFF 0 Input data address
vert
Output variables
Output Variable Name Data Type Value Range Initial Value Description
ouT Return value STRING - 0000 Hexadecimal text string
Bool- e i Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
Q — wn
@ m (2| =2|=s|S c|lS|S|vw =|lglc|= 5 2|9 o =
o o = 9|\ CcC\=|(Z|=|=|m = > o0 |9 | =
= ﬁ 3 % % = = Z |3 Z15|5 58|22 E = 34 9 | =
w e e A T e e e e e e I A I I I N I N
ouTt o e e e A e e e e N I e

B Program example

ST
S| POU_1 X
Device. Application.POU_1
Expression Type Value 5;?3: 15 Address Comment
@ w_Input WORD 65534
@ str_Output STRING 'FFFE’
I - : S— : —aw—
1 str_Output[ ___ FFFE __ |:=Word _To_HexString (w:=w_Input[85534] ):
z
LD
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i pou x
Device.Application.POU
Expression Type Value carﬁ;:red Address Comment
& w_Input WORD 65534
@ str_Output STRING 'FFFE
v -

1 Net comment

Word_To_HexString

w_Input | 65534 L 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 1111 11111111 1111.

3.8.26 Dword_To_HexString

B Instruction description

This instruction converts doublewords (DWORD) to hexadecimal text strings.

Instruction Name FB/FC LD Expression ST Expression
Dou:Ite- exad DWord To HexString
Dword_To_HexString | o 0 nexadec e | _TeN ENO |- | DWord_To_HexString(dw:=);
imal text string dw |
conversion
B Variables

Input variables

Input Variable Name Data Type Value Range Initial Value Description
Doubl dt
dw OUBIEWOrdto | h\worp Oto FFFFFFFF | 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- e i Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
o — wn
@ w2 2 |=s|S|c|S|C|lwe| =gl =529 =
S |5/9|/3|d|g2/z 8 S|z |z z|Dlmalz 5|92
e @B g &332 53755 F=FFA0°|7 2
dw e e T N B e e e e B e e B B B o i e e
out - -] -- e I

B Program example

ST
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5] pou x
Device.Application.POU
Expression Type Value 5;?5: e Address Comment
& dw_Input DWORD 453671247
# str_Output STRING '1B0AT94F'
o W -
l| str_Output[ “1B0ATS4F  |:=DWord_To_HexString (dw:=dw_Input| 453571247 ) ;|RETURN
LD
i Pou_1 x
Device.Application.POU_1
) P d
Expression Type Value ngﬁgre Address Comment
@ dw_Input DWORD 3454678652
@ str_Output STRING 'CDEA367C
A W
1 Net comment
DWord_To_HexString
dw_Input [ 3454678652 dw str Output [ 'CDEA367C

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

MMTMIMTMMMM MM I 1M1 1111,

3.8.27 CopyRealToNum

This instruction converts a text string to a Byte array.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Bit pattern copy CopyRealToNum CopyRealToNum(In :=,
CopyRealToNum | (real number to FC ] ]E:' ENO Out =>);
signed integer) Out
i 1
Bit pattern copy B g:pyLrea Tor;:‘n; CopyLrealToNum(in :=,
CopyLrealToNum | (long real numberto | FC i
signed integer) Out Out=>);
B Variables
Input variables
Input Vari- Initial .
able Name Data Type Value Range Value Description
In Copy source Depends on data types Copy source
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Output variables

Output Vari- Initial
. Zl:)le ant Name Data Type Value Range \;:I:ie Description
Out Paste target - Depends on data types (*) Paste target
Bool- Real Time, Duration,
Bit String Integer Num-
ean b Date, and Text String
er
Q - (%)
@ w | 2|2 S /S CS|lvw|l=-glc|=25 2 9| =
9 |32 /&5|c/2 =8 E =2 =z|zgmz/ 5|0 9=
ngggz—'ﬁz—'_'—!—i.—?zmmc—'g
In S e I A I e I e e e e I e A A Y A e e N
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
LREAL LINT CopyLrealToNum
B Program example
LD ST
AR
Defined reln : REBAL = 10.5
iabl diCutc : DINT:
variable xResult : BOOL:
END WAR
D ®Besult := CopyRealloNum(
EN ENO
Program reln—In [~ xResult In:= reln,
Out - diout Cut=> difut):
i reln REAL 2z01000001001010000000000000000000
Running # diout DINT 2201000001001010000000000000000000
result # WResut BoOL TRUE

3.8.28 CopyByteToNum
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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(ln =
CopyByteToNum (bit string to FC i IE:‘ ENO B Out =>);
signed integer) Out [
Bit pattern copy CopyWordToNum C _
opyWordToNum(In :=,
CopyWordToNum (word to signed | FC — FN ERs— i
integer) " out Out=>);
Bit pattern copy :r:pynwnrdangqné CopyDwordToNum(In
CopyDwordToNum (bit string to FC i - i =,
signed integer) Out L Out =>);
. CopyLwordToNum
B'F patjcern copy — EN ENO (— CopyLwordToNum(in :=,
CopyDwordToNum (bit string to FC in L
signed integer) Out | Out =>);
B Variables
Input variables
Input Vari- Initial L
able Name Data Type Value Range Value Description
In Copy source - Depends on data types 0 Copy source
Output variables
Output Vari- Initial .
able Name Data Type Value Range Value Description
Out Paste target - Depends on data types (*) Paste target
Bool- . ) Real Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
Q - (%)
® w | 2|2 (=2 |S|c|S|S|vw|l=|olc|=|5[2| 9| 4
o < | O w =19 CcC || Z|=|=|m = >  o|9|=
S || Z|8|8|5/5|5/5|/3|5|5|5\F FFF S|z
In - N A N A i e e I I e I I I I I I e
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
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WORD INT CopyWordToNum
DWORD DINT CopyDwordToNum
LWORD LINT CopyLwordToNum

B Program example

LD ST
RN =
Defined ieae i sters
variable xResult : BOOL:

END WAR

:;Pysymm&n; ¥Besult := CopyByteTolNum(
Program byln —{In - \Resuft In:= byIn,
Out |- siout Qut=> 3ilut) ;
# byln EYTE 200001010
Running # silut SINT 2#00001010
result i xResult BOOL

3.8.29 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 :=,
- — EN ENC |-
CopyDwordToReal (bit string toreal | FC in L Out=>);
number) Out -
Bit pattern copy CopyLwordToLreal C .
opyLwordToLreal(In :=,
CopylwordToLreal (long word to long | FC 7] IE:' ENO — by
real number) Out Out=>);
B Variables

Input variables

Input Vari- Initial

able Name Data Type Value Range Description

Value

In Copy source - Depends on data types 0 Copy source

Output variables
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Output Vari- Initial
N Data T Value R Descripti
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
Q - (%)
® w2 2| s|S | c|S|CE|lv =|lglc|= |5 29| =
o < | O w =19 CcC || Z|=|=|m = >  o|9|=
3 o | © = = ZzZ | =z | > 0= =
° |8 g|g|3|5|3|3|5|7 5|57 &|m|R|°| 7 3
In e A R e e e e e I I I I R I I I I
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.
In Out Directive Name
DWORD REAL CopyDwordToReal
LWORD LREAL CopyLwordToLreal
B Program example
LD ST
VAR
Defined dwIn : DWORD := 10:
iabl relut : REAL:
variable xResult : BOOL:
END VAR
CopyDwordToReal KResult := CopyDwordToReal(
EN ENG In:= dwln,
Program dwln—{In — xResult
Out — reOut Cut=> refut):
@ dwln DWORD 2300000000000000000000000000001010
Running i reQut REAL 2#00000000000000000000000000001010
result '
@ wResult BOOL

3.8.30 CopyNumToByte

This instruction directly copies the content of a bit string to bytes.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
i CopyNumToByte
B'.t pattejrn copy _ ENP}' E’:O L CopyNumToByte (In :=,
CopyNumToByte (signed integerto | FC i B
bit string) Out [ Out=>);
Bl.t patte.‘rn copy CopyNumToWord CopyNumToWord (In :=,
CopyNumToWord (signed integerto | FC — IEN ENO -
word) 1" - N Out=>);
CopyNumToDword
Bit pattern copy N E:P}" umte T:O | CopyNumToDword(In
CopyNumToDword (signed integer to | FC —_h - =,
bit string) Out [ Out =>);
Bit patt CopyMNumToLword
'. pa e.rn copy —{EN ENO [ CopyNumToLword(In :=,
CopyNumToLword (signedintegerto | FC in B
long word) Out Out=>);
B Variables
Input variables
Input Vari- Initial .
able Name Data Type Value Range Value Description
In Copy source - Depends on data types 0 Copy source
Output variables
Output Vari- Initial
N T Value R ipti
able ame Data Type alue Range Value Description
Out Paste target - Depends on data types (*) Paste target
Bool- e iz Time, Duration,
Bit String Integer Num- .
ean b Date, and Text String
er
w @ | = g E ClclS| S vl ol = S5/ 2|9| 4 4
o o w =9\ £ |z | = s|m|RBB|=5 o0|9o|l=
s |A|8|8|8|5/3|2|3|3|5|5|3|2|E|8|3|8 |7 ¢
In - e e i e e e I A A A BV I I I I I 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
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DINT DWORD CopyNumToDword
LINT LWORD CopyNumTolLword
B Program example
LD ST
AR
. 3iln S5INT := 10:
Defined byour  : BYTE:
variable ¥Result : BOOL:
END VAR
CopyNumToByte ¥Besult := CopyNumIoByte(
Program N =NO In:= 3iIn
siin—In — xResult ' '
Out — byOut Cut=r bylut) :
@ siln SINT 2%00001010
Running § byOut BYTE 2£00001010
result i wResult BOOL

3.8.31 CopyNumToReal

This instruction directly copies the content of a signed integer to a real number.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Bit pattern copy CopyNumToReal CopyNumToReal (In :=,
CopyNumToReal (signed integerto | FC . IEN ERE - Out =>);
—in L
real number) out L
Bit pattern copy CopyMNumTolLreal C .
opyNumTolLreal (In :=,
CopyNumTolreal (signed integer to | FC — IEN ENC — o :y )
—1In — ut=>);
long real number) out |
B Variables
Input variables
Input Vari- Initial
N T Value R ipti
able ame Data Type alue Range Value Description
In Copy source - Depends on data types 0 Copy source
Output variables
Output Vari- Initial .
able Name Data Type Value Range Value Description




Data Processing Instructions

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 | 2| 2| S c/S|S|vw| = glcl=2%5 2 9|4 =
S |53/2/5|8 2 2|2 E|2|2/2 =2 8|g|2/5|2/|9|2
2 |m|8|8|8|5|5|3|5|5 |7 |57 |F|B|F|R% |73
In S e e I N e e e e A e R e e
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 CopyNumTolLreal
B Program example
LD ST
AR
Deﬁned diIm : DIMT := 10;:
. refut : REAL:
variable xResult : BOOL:
END WAR
CopyNumToReaI ¥Result := CopyNumIoReal (
EN ENO In:= diln,
Program din—In — xResult Cut=> refut) ;
Out — reQut
@ din DINT 2#00000000000000000000000000001010
Running @ reut REAL 2#00000000000000000000000000001010
result # wResult BOOL
3.8.32 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 (In
Bit pattern copy CopyRealTeDword —
— EN ENO — T
CopyRealToDword real number to FC _ L
py Wor ( . .U In o OUt =>);
bit string) ut [
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Instruction Name FB/FC LD Expression ST Expression
Bit pattern copy CopyLrealToLword CopyLrealToLword (In
CopyLrealToLword (long real number | FC — IEN E | o =
—1in L
to long word) out | Out =>);
B Variables
Input variables
Input Vari- Initial
N T Value R ipti
able ame Data Type alue Range Value Description
In Copy source - Depends on data types 0 Copy source
Output variables
Output Vari- Initial .
able Name Data Type Value Range Value Description
Out Paste target - Depends on data types (*) Paste target
Bool- . — Time, Duration,
Bit String Integer Num- .
€an b Date, and Text String
er
Q - wn
@ w | 2| = s S c|S C|lv|l=|gcl =% 2 9|4 =
o S 91353 |lg2/ =8 =z Z2|z/z|B m|=|=|0|9|=
S |A|8|8|8|5/35/5/3|5 53 FEFFFS5E
In - e e e e e e e e I I I I AR VAR N I I
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}ELAL. = Z.Z5
. dwouat DWORD» -
variable wResult BOOL :
END WAR
CopyReaITannrd ®Result := CopyRealToDword(
e e In:= reln,
Program reln—1n — xResult Qut=> dwlut) ;
Out — dwOut
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3.8.33 BitCnt

@ reln REAL 2#01000000011000000000000000000000
Running @ dwout DWORD 2#01000000011000000000000000000000
result i xResult BOOL
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
— In — Out =>);
Out [—
B Variables
Input variables
Input Vari- Initial
Name Data Type Value Range Description
able e 9 Value P
In Count string - Depends on data types 0 Count string
Output variables
Output Vari- Initial
Name Data Type Value Range Description
able e g Value o
Number of TRUE
Out Count result USINT Depends on data types 0 bits in a count
string
Bool- SO = Time, Duration,
Bit String Integer Num- )
€an b Date, and Text String
er
Q — wn
® mw| 2=  =|S|c|S ECE|lvw|l=|gc|=mz| %5 29 o =
o < | O sl 8\ =z zZ ||z T @ =|>»|0|9|=2
° |H|&8|8|/8|3|5|/3|3|5|7|53|5|#|E|R|R|° |7 %
In e R A A A A e e (e I I I I I I (i S I I
Out - - - - - N S e e N e
Bl Function
This instruction counts TRUE bits in count string In.
B Program example
LD ST
VAR
. byIn : BYTE := 12:
Defined u;i&ut : USINT:
Variable xResult : BOOL:
END_VWAR
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LD ST
| E:It:;tj xBesult = BitCnt(
Program In:= byln,
byln— In [~ Result Out=> usifut) ;
Qut — ysiout
@ byln BYTE 19
Running # usiOut USINT 3
result # *Result BOOL
Bit7 Bit0
“wo BYTE
- e [F5 ] [oeJoafoeo]a]a]
Work princi-
ple
“0ut”

3.8.34 AryByteTo

This instruction joins byte array elements and saves the

B Instruction format

result in a variable.

Instruction Name LD Expression ST Expression
AryByteTo AryByteTo (In :=,
EN ENO [— )
AryByteTo Conversion from FC —In | Size :=,
byte array —| Size Order :=,
— Order
_ | outval OutVal :=);
B Variables
Input variables
Input Vari- Initial L
Name Data Type Value Range Description
able e . 9 Value P
Array to con-
In[] (array) verty - Depends on data types - Array to convert
Number of Number of ele-
Size elements to UINT Depends on data types - ments in In[] to
convert convert
C .
Order onversion - Depends on data types - Conversion order
order
C -
OutVval reosr;\llterswn - 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
Q — wn
@ wm | 2 =2 |=s|S /S CS|lv =gl =25 2 9|4 i
o o wi =19 || Z (= |m 2= 5 ol 9| =
o | 9 = = Z| =z m | = =
8 |7|8|8|8|5/3|3|5|5|3|5|3|8|E|8)5|8|5 ¢
In[] (array) - v - - - S I I AT I S I R I I A N I
Size - N R T e e e e e e e N e e
Order See "Function" for the enumerators for the enumerated type _eBYTE_ORDER.
N ‘«/‘J‘J‘J‘J‘J‘J‘J‘J‘«/‘J‘J‘J‘J‘J‘J‘«/‘J‘«/
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

_LOW_HIGH Lower byte first, higher byte
last

HIGH_LOW :-:S(iher byte first, lower byte

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.

string

Category Data Type
Bit string BYTE
Integer USINT and SINT
Real number None
Time, duration, date, and text
None

Others

ments is one byte

members is one byte

A member of one byte

An enumerator of one byte

An array for which the total for all ele-

An array element of one byte

A structure for which the total for all

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
z‘_l—'\
gt 16878 | 164856 | 16434 | 16812
In[3] In[2] In[1] In[0]
“QOutVal™ 16812

The following example is for when OutVal is a SINT variable, Size is UINT#2, and Order is _HIGH_LOW.

11 | ”!"

“OutVal”

“Size” = UINT#2

J"_I_"\

16478 | 1e#56 | 16#34 | 16#12
T3] In[2] In[1] In[0]
16434

The following example is for when OutVal is a BOOL variable, Size is UINT#2, and Order is _LOW_HIGH.

-248-




Data Processing Instructions

“size” = UINT#2
f’_l_"‘\

[

In" 16H#78

16#56 | 16843 | 16#12

In[3]

“Outval™

The following example is for when OutVal is a BOOL variable, Size is UINT#2, and Order is_HIGH_LOW.

In[2] In[1] In[0]

ojojojijojoj1io

FALSE

“gize™ = UINT#2
.-'_I_\

ul nu 16478

16#56 | 16#43 | 1b#12

In[3]

“OutVal™

In[2] In[1] In[0]

oj1jojojojojijr

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 ele-
ments 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, data

is 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.

113 1

In

“OutVal ™

The following example is for when OutVal is a REAL variable, Size is UINT#4, and Order is _HIGH_LOW.

“Sice” = UINT#4

L
16478 16&#56 10434 16#12
In[3] In[2] In[1] In[0]
L
REAL#1.73782444E+34
16#78563412

“In"

“OutVal”

“gize” = UINT#4
L 1 Ty
16478 | 16#56 | 16834 | 16812
In[3] In[2] In[1] Inf0]
L
REALH6.81892664E+13 |

The following example is for when OutVal is a SINT array with four elements, Size is UINT#3, and Order is _

LOW_HIGH.

16#56781234
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The following example is for when OutVal is a SINT array with four elements, Size is UINT#3, and Order is _

HIGH_LOW.

“In"

“Outval”

"Size" = LIINT#3
~ : ~
(1678 | 16ws6 | 16#34 | 16w12
A
In[3] In[2] In[1] In[0]
Original | ginruss | sinTesz | sinT#is
value

“Size” = UINT#3

1

-~ -
*In™ 16478 16456 16434 16412
In[3] In[2] In[1] In[0]
16#00
“Outial " SINTH#BE | SINTHD SINT#18 | SINTH#S52
B Program example
LD ST
WVAR ) i
Defined i e LpooE1 OF BETE Gm [LERLE,AE5S SRS, R ERTE asn0 e
variable oawrar 4 oDwmns e
xResult BOOL >
END VAR
CTTE xResult := ArvByteTlo(In:= abyIn[l],
ENry “ENO Size:= uifize,
Program abyln[1] —In — xResult Order:= eQrder,
LiSize — Size OutVal:= dwlutVal

eOrder — Order
dwQutVal — OutVal

)i
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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[s] BYTE 1610
result # abyIn[s] BYTE 16211
@ uiSize UINT 160003
@ 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.

3.8.35 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 .
— EM END |— DispartReal (In :=,

Separate mantissa

DispartReal FC —In | Fraction =>,
and exponent )
Fraction |— Exponent =>);
Exponent |—
B Variables
Input variables
Input Vari- Initial .
able Name Data Type Value Range Value Description
Real ber t
In Real number | - Depends on data types - eal numberto
separate
Output variables
Output Vari- Initial .
able Name Data Type Value Range Value Description
. Signed man- . .
Fraction tissa LINT Depends on data types 0 Signed mantissa
Exponent Exponent INT Depends on data types 0 Exponent
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Bool- . X Real Time, Duration,

Bit String Integer num- .

ean b Date, and Text String

er

v — wn

w o | = c c | c _ - | = 49|l o 4

8 |3/5/8|5|2/£/2/5/2/2|2/5|8|8|2/2/8|9|2

= m |5 g 3 5= 5 = S| 9|~ |2 | m @|© %

In - e e e e e e e I I I I AR VAR I I I

Fraction - - - - - = - |- - J |- - I S

Exponent - - - - - - - - - - v ol- - - - - - - -
B Function

This instruction separates a real number into the signed mantissa Fraction and the exponent Exponent.

If In is REAL data, Fraction is a 7-digit integer. If In is LREAL data, Fraction is a 15-digit integer. The following

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 = 123.45&87TE+10
Defined 1iFracticon LINT :
. iExponent IMT :
Va“able HResultc BOOL.
END AR
DispartReal XBesult := DispartBeal (In:= reln,
Program L Eie Fraction=» liFraction,
d reln—In c [ xResult Exponent=> iExponent):
Fraction (— |iFraction
Expanent — iExpanent
@ reln REAL 1.234567E+12
@ liFraction LINT 1234567
Runr|1t|ng @ iBxponent INT ]
resu
@ ¥Result BOOL

3.8.36 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
Name Data Type Value Range Description
able P 9 Value P
. Signed man- . .
Fraction tissa - Depends on data types - Signed mantissa
Exponent Exponent INT Depends on data types 0 Exponent
Output variables
Output Vari- Initial
Name Data Type Value Range Description
able L g Value o
Out Real number | LREAL Depends on data types 0 Real number
Bool- e Real Time, Duration,
Bit String Integer i
ean number | Date, and Text String
Qo — wn
® m | 2= =S c|S|ECE|lvw|l=|glc = 5 294 3
o S 3lg|=zglc =2z 5| 0@ = =|0|9|=2
g |7|8|3|3|2|5|2|5|5|5|5|3|5|8|5|5|8|5|2
Fraction - e e e e e e e e A N A e e e e I
Exponent - - - |- |- |- - |- N - - - = 1= -
Out - e e e e B e B e e e I B I Y A R R i I
B Function

This instruction combines the signed mantissa Fraction and the exponent Exponent to make the real num-

ber Out.
B Program example
LD ST
VAR
. liFractien LINT := 1234557
Defined iExponent INT :=— 12
. £0utc LREAL
variable xResult BOOL ;
END_WAR
UniteReal
EN ENO kResult := UniteReal (Fraction:= liFraction,
Program liFraction — Fraction L yRasult Expcner}t:: iExponent,
iExponent — Exponent Out — {0 fue=> £oue)
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@ liFraction LINT 1234567
§ iBxponent INT 12
Running @ fout LREAL 1.234567E+18

result

@ wResult BOOL

Bl 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.

3.8.37 GRAY

This instruction converts a Gray code into an angle.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Gray (In:=,
GRAY .
G d — EN ENO |— Resolution :=,
Gray .ray code conver- | - —in . - ERC =,
sion —{ Resolution Qut |—
—| ERC ZPC:=,
— ZpPC
Out =>));
B Variables
Input variables
Input Vari- Initial .
able Name Data Type Value Range Value Description
Data t - G de t -
In atatocon WORD Depends on data types 0 ray codeto con
vert vert
Resolution Resolution - Depends on data types _R256 Resolution
Encoder Encoder remainder
ERC remainder UINT Depends on data types 0 )
. correction
correction
Z int z int -
ZPC ero p<?|n UINT Depends on data types 0 .ero point cafrec
correction tion
Output variables
Output Vari- Initial
N T Value R ipti
able ame Data Type alue Range Value Description
C -
Out r;rl\]\ll:zrsmn LREAL Depends on data types - Conversion result
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Real

Bool- . . Time, Duration,

Bit String Integer num- .
ean ber Date, and Text String
@® w | = | 2|5 |¢ c | c z | 54|00 4
S |2/3|5/3|g/s|g|c|g|=|2|5 m®RZ| 20|99 =
= = S =
e =3 =3 Z|5|/53 55| |\5|5|F|lg|mlmA N© =

In - R e e T e e I I e e I I

Resolution See "Function" for the enumerators of the enumerated type _eGRY_RESOLUTION.

ERC - S I T e v B B T e e e e e
ZPC - S I e I v B e e I e e e e e
Out - o e e e e e e e e e e e

B Function

This instruction converts the Gray code in In (the output value from a rotary encoder) to an angle. The con-
version 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.

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

The Gray code is a reflected binary code. Two successive values, such as 0 and 1 and 1 and 2, differ in only
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- - s 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
7 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 out-
put 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 deci-
mal) 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"
ez i h E f e d c b a
0 o 0 0 0 o o o o o /
- 76
7717 —=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 po-

sition 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)x0.703125° =254.53125° .

The value of Out is LREAL#254.53125.

B Program example

LD ST
VAR
wIin H
Defined :?;;;lutlcn _RESOLUTIO _R9B
variable o
xResult
END_VAR

®Result := GRAY (In:= win,
Proaram i | el Resclut:i.cn:= eResolution,
9 eResolution — Resolution Out — fout ERC:= wiERC,
uiERC — ERC ZBC:= uiiPC,
uizre — ZPC Out=> flut);
@ win WORD 29
@ eResolution _EGRY_RESOLUTION _RSB
) @ UuiERC UINT 0
Runnlng @ uiZPC UINT a8
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.

3.8.38 ColmToLine_ **

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_EYTE In:=,
. —EN ENO |— .
ColmToline_ Column-to-line FC Y L Size:=,
*% conversion group ] Eize - Pos:=,
— FOS
ouT=>
)i
B Variables
Input variables
Input Vari- Initial
Name Data Type Value Range Description
able L d Value o
Array to con-
In[] (array) vert - Depends on data types - Array to convert
Number of Number of ele-
Size elements to USINT Depends on data types 1 ments in In[] to
convert convert
Conversion bit Bit position to
Pos L USINT Depends on data types 0 P
position convert
Output variables
Output Vari- Initial
Name Data Type Value Range Description
able P 9 Value P
Conversion
Out versi - Depends on data types - Conversion result
result
Bool- . . Real Time, Duration,
Bit String Integer num- .
ean b Date, and Text String
er
o — wn
@ ®w (2| == S |c|S CS|lv =|glc|=2|% 2 9|4 =
o o S|l 2/ 8|lE| =z Z| Sz m == 0|9 =
2 |3|8/8|8|2|3|2/5|5|3|5|3|5|8|5|5|8|9|2
In[] (array) - N A N N e e e e e e Et Al e H El Bl O
Size - - |- |- |- v i e e e e e e B B A U B
Pos - - = |- |- N e e e e A e (e e e A A
Out - I N A N B Y B e e B e B e e B B e e I I Al
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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LD ST
WAR
abyIn  : ARRAY [0..4] OF BYTE := [1,23,45,67,89];
usi3ize : USINT := 4;
Defined usiPos : USINT := 2;
variable bylut  : BYTE;:
¥Result : BOOL:
END VAR
ColmTolLine_BYTE
EN ENO|— xResult := ColmIoline BYIE(In:= abyIn[l],
Program abyln[1] —{In — xResult Size:= usiSize,
usiSize —| Size OUT — byOut Pos:= usiPos,
usiPos — Pos QUT=> by0ut) :
= @ abyIn ARRAY [0..4] OF BYTE
@ abyIn[0] BYTE 2#00000001
% abyIn[1] BYTE 2#00010111
@ abyln[2] BYTE 2£00101101
Running % abyln[3] BYTE 2#01000011
result @ abyln[4] BYTE 201011001
@ 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.

3.8.39 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 Ini=
—1{EN ENO — | 'O’
ine-to- nOut:=,
LineToColm Line-to-column | .- —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 P 9 Value P
Data to con-
In vert - Depends on data types - Data to convert
Conversion bit Number of el-
Size ., UINT Depends on data types 1 ements in the
position k
conversion result
Number of el-
ements in the Number of el-
Pos . UINT Depends on data types 0 ements in the
conversion .
conversion result
result
In-out variables
In-Out Vari- Initial
Name Data Type Value Range Description
able P 9 Value P
InOut(] (ar- Conversion Conversion result
- Depends on data types -
ray) result array array
Bool- . Real Time, Duration,
Bit String Integer num- .
€an b Date, and Text String
er
Qo — wn
=] m (2| == c|S|S|v|l=|glcl =252 9|4 =
o 5|9 v = |9\ CciZ|=z|l=|s|m| A= 0|9|=
S| S = = Z| =z T @023 |2
e |7 8|8/ §|/5/5/5/5|5 73|57 EFFA S T zZ
In - N e e e e I I e I e e I I [
InOut[] (ar- — JI NI NN == === 1= |- - |- — = = |-
ray)
Size - - == |- |- === === === | |-
Pos - - == |- |- === === === |-

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

LD ST
VAR
byIn : BYTE := 99;
) sbyInfut  : ARRAY [0..4] OF BYTE:
Defined usisize ¢ USINT := 4;
variable uziPos : USINT := 2:
¥Result : BOOL:
END VAR
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LineToColm
EM EMO —— #¥Begult = LineToColm(In:= byIn,
In | InCut:= abyInCut[1l] .,
Program byln InO xResult Size:= usiSize,
abylnQOut[1] — “ ut Pos:= usiPos)
usiSize — Size
usiPos — Pos
@ byln BYTE 2£01100011
= @ abyInOut ARRAY [0..4] OF BYTE
& abyInout[0] BYTE 2£00000000
& abyInout[1] BYTE 2£00000100
. abyInQut[2’ BYTE 2700000100
Running # aby L2]
abyInOQut[3 200000000
result  2bylnOut[3] BYTE
@ abyInout[4] BYTE 2#00000000
@ usiSize USINT 2700000100
@ 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.

3.8.40 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:i=,
. . —EN ENO [—
FixNumToString number-to-text FC _lin B Zero:=,
string conversion — Zero Out — Out=>
)i
B Variables

Input variables

Input Vari- Initial .
able Name Data Type Value Range Value Description
Fixed-decimal . fixed-deci-
In ixed-decima DWORD Depends on data types 0 Signed fixed-deci
number mal number

Augmentation of
zeros if there are
less than 3 decimal

Zero tZ;ric;:ugmen- BOOL Depends on data types TRUE digits
TRUE: Add 0
FALSE: Do not add
0
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Output variables

Output Vari- Initial
Name Data Type Value Range Description
able P 9 Value P
Decimal text . .
Out string STRING Depends on data types - Decimal text string
Bool- X X Real Time, Duration,
Bit String Integer num- .
ean b Date, and Text String
er
Qo — w
o0} = [ —
8 |2|5|5/5|2/s|8|E|g|=|2|5|8B|2|828|<|z
S |A|g |8/ 8|5|5|5/5 57|55 72FF°5 7 %
In - e A e e e e I I I e I I e I e I I
Zero N e e e e e e e e e e e U e A e e A e
out R T e e e L L B L e e I RV
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.
A NULL character is placed at the end of Out.

B Program example

LD ST
In Var: DWORD:
Defined Zerc_Var: BOOL;
variable Return Var: BOOL:

Jut_Var: STRING({lZ) :

FixNuanString Beturn Var:=FixNumToString(

EM EMND In:=I|:1_*-.f'ar r
Zero:i=Zerc_Var .,

Program In Var — In — Return Var P
Zero Var — Zero Out — Qut Var ) : -
@ In_Var DWORD 10000
Running @ Zero_war BOOL
result & Return_Var BOOL
@ Qut_Var STRIMNG(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.

3.8.41 StringToFixNum
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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 FC —EN ENO | — In:=,
Num number conver- —In — Out=>
sion Out — )
B Variables

Input variables

Input Vari- Initial .
able Name Data Type Value Range Value Description
Decimal text
In St(:i:?a & STRING Depends on data types - Decimal text string
Output variables
Output Vari- Initial .
able Name Data Type Value Range Value Description
Fixed-decimal Fixed-decimal
Out mec-decima DWORD Depends on data types - med-decima
number number
Bool- Real Time, Duration,
Bit String Integer num-
ean b Date, and Text String
er
(w) — (%]
@ w | 2| == S c/S|CS|lvw|l=glcl=25 2 9| 4
Q <| o w =9\ E || Z ||| m = 2 3|o|=
S |A|8|8|8|5/3/5/5/3|5|3|3|7 E|FF S 7z
In - e e e I e e e e e A e e e H A A I I IRV
Out e i VAR e - |- - |- - - |- |-
B Function

This instruction converts the decimal text string In to a fixed-decimal number. The conversion steps are as
follows:

1. The number in In is multiplied by 1,000.
2. The fractional part is truncated.

3. The result is given as a 32-bit hexadecimal number (DWORD).

Name Format

+ 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.

Sign + The sign can be omitted.

+ Any consecutive blank characters after the sign are ignored.
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+ 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.

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.

. . + Asingle dot (.) following the integer part is taken as the decimal point.
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 taken as the

Fractional part fractional 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 there is no fractional part, the text string after the decimal point is taken as the exponent.

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;
StrinngFixNum Return_ Var := StringToFixMum/(
Program EMN ENObD— In:=In_Var ,
In Var — In — Return Var cut=>0ut_wvar
Out — Qut var b
R . g In_\ar STRIMG({1985) 1.1111°
unning & 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.

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
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change.

3.8.42 DispartDigit

This instruction separates a bit string into 4-bit units.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
DispartDigit(
DispartDigit In:=
Four-bit } —EN ENO | — =
DispartDigit .our tt separa FC —lIn | Num:=,
tion
— Num AryOut:=
— AryOut )
B Variables
Input variables
Input Vari- Initial
np:blearl Name Data Type Value Range \;:I:JZ Description
Data t - Bit string t -
In atatosepa - Depends on data types - 't string fo sepa
rate rate
Number of
Number of bits t
Num bits to sepa- USINT Depends on data types 1 umber ot bitsto
separate
rate
In-out variables
In-Out Vari- Initial
" al:)Iean Name Data Type Value Range \;:I:JZ Description
AryOut[] Separation ) 16400 to 1640F i Separation result
(array) result array array
Bool- Real Time, Duration,
Bit String Integer num-
ean b Date, and Text String
er
(w) — (%]
@ w | 2|2 |=|S | c|S|€E|lvw|l=|glc|=z|5 2/9|4 4
o =< o %] =S = | = = = | = m = | > | ol =
S |3 8|8|/8/5/8/525 553787787z
In R AR AR AR AR R e e e e N e e T T
Num - - |- |- |- N e I e e e e e e B B O I I
AryOut[] - N === - e e B B e e e E e e e R Al
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]
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
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VAR
byIn : BYTE := 144FF
Defined usilum : USINT := 2;
variable abyAryOut : ARRAY [0..4] OF BYTE := [0,0,0,0,0]:
¥xBesult : BOOL:
END VAR
DispartDigit
EN ENO ¥Besgult := DispartDigit(In:= byIn,
Program byln — In — xResult lum:= usilium,
usiNum — Num RryOut:= abyRAryQut[Z]):
abyAryOut[2] — AryOut
@ byIn BYTE 16£FF
@ usiNum USINT 16£02
= @ abyAryOut ARRAY [0..4] OF BYTE
4 abyAryOut[0] BYTE 16200
Running @ abyAryOut[1] BYTE 1600
result @ abyAryOut[2] BYTE 16£0F
@ abyAryQut[3] BYTE 16#0F
@ abyAryOut[4] BYTE 1600
@ wResult BOOL

B Precautions

When the value of Num is 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.

3.8.43 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 joi EN ENO |—
UniteDigit_** our-bit join FC I B Num:=,
group
— Num Out — Out=>
);
B Variables
Input variables
Input Vari- Initial .
able Name Data Type Value Range Value Description
In[] (array) Array to join - Depends on data types - Array to join
Number of Number of digits t
Num .ur.n erf‘>. USINT Depends on data types 1 . l_Jm erotdigitsto
digits to join join

Output variables
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Output Vari- Initial
Name Data Type Value Range Description
able P g Value R
. Bit string of the
Out Joined result | - Depends on data types - L. 9
joined result
Bool- . el Time, Duration,
Bit String Integer num- .
ean b Date, and Text String
er
Q — (%}
c c | c -
8 |3/5|5|5|E|5|8|E|5|=|2|5|8|8|2|8|8|92
— m o é @ 5 — 3 = — | = = ,)3 m| | m| 9 %
In[] (array) - N e e e e e e e e e B e I e H N el A
Num - - |- |- |- N e e e e e I I - = |- |-
Out - N N N Y A e e e e e e A I e A e I I
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 [X 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 uzilum : U_SIN‘I‘ =z
variable shesets : mooL,
END VAR
UniteDigit BYTE
EN ENO xResult := UniteDigit BYTIE(In:= abyIn[2],
Program abyln[2] —{ In — xResult g:lJ::j ;?;E:I:
usiMum — Num Out — byDut
= @ abyln ARRAY [1..10] OF BYTE
@ abyIn[i] BYTE 16%01
@ abyIn[2] BYTE 16#01
d abyIn[3] BYTE 16%01
% abyIn[4] BYTE 16201
@ abyIn[5] BYTE 16%01
) @ abyIn[A] BYTE 16401
Running @ abyIn[7] BYTE 16201
result @ abyIn[8] BYTE 16201
@ abyIn[9] BYTE 16%01
@ abyIn[10] BYTE 16#01
@ usiNum USINT 16202
& byOut BYTE 16211
@ xResult BOOL
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B 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.

3.8.44 Dispart8Bit

This instruction separates a bit string into individual bytes.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
DispartsBit Dispart8Bit(
— ENM ENO — Ini=,
Dispart8Bit Byte data separa- | —In — Num:=,
tion —— Num
— | AryOut AryOut:=
);
B Variables
Input variables
Input Vari- Initial .
able Name Data Type Value Range Value Description
Data t - Bit string t -
In atatosepa - Depends on data types - 't string to sepa
rate rate
Number of
Numb f bytes t
Num bytes to sepa- | USINT Depends on data types 1 umber ot bytes to
separate
rate
In-out variables
In-Out Vari- Initial L
able Name Data Type Value Range Value Description
A i i |
ryOut(] Separation i Depends on data types i Separation result
(array) result array array
Bool- e izl Time, Duration,
Bit String Integer num- .
ean b Date, and Text String
er
=] @ | = g E C | clS €S vw|l_—lo|lc|l=2 5 29| 4 4
o o v | =9 |CcC|Z| =z (= m| A I=|>| 0|9 =
95@%%55535455535;04§
In - N N N e e e I I I I I I I I
Num e e e e e Y A B e e A e (e A I I U I A A
AryOut[] | - === = === === === === 1=--
(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.
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B Program example

LD ST
VAR
byIn : BYTE := 1&#FF:
Defined usilum : USINT := 1;
variable sbyAry0ut : ARRAY [0..4] OF BYTE := [0,0,0,0,0]:
xBesult : BOOL:
END VAR
Dispartsbit ¥Result := Dispartébit{In:= byIn,
EN ENO Hum:= usilum
Program byln — In — xResult ! _
usiNum — Num Arylut:= abyhrylut[2]):
abyAryOut[2] — AryOut
@ byln BYTE 162FF
@ usiNum USINT 16201
= 4 abyaryOut ARRAY [0..4] OF BYTE
@ abyaryOut[0] BYTE 16#00
Running @ abyAryOut[1] BYTE 16200
result @ abyfryOut[2] BYTE 16#FF
@ abyaryOut[3] BYTE 16#00
@ abylryOut[4] BYTE 16200
@ xResult 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.

3.8.45 Unite8Bit_**

This instruction joins bytes of data into a bit string.

B Instruction format
Instruction Name FB/FC LD Expression ST Expression
Unite8Bit_BYTE(
UniteSBit BYTE In:=,
joi —EN ENO [ —
Unite8Bit_** Byte data join FC | Num:=,
group I —
— Num Out |— Out=>
)i
B Variables
Input variables
Input Vari- Initial L
able Name Data Type Value Range Value Description
In[] (array) Array to join - Depends on data types - Array to join
Number of Number of bytes t
Num um er.o' USINT Depends on data types 1 . ‘,'Im erotbytesto
bytes to join join

Output variables
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Output Vari- Initial
Name Data Type Value Range Description
able P g Value B
. Bit string of the
Out Joined result | - Depends on data types - L. 9
joined result
Bool- . il Time, Duration,
Bit String Integer num- .
ean b Date, and Text String
er
lw) — (%]
c c | c —
8 |318|5|5/25|5|5|2|5|8(5|8 8|88 8|2
— m o g @ 5 | 4 5 5|4 — | = — ,:E m | m O %
In[] (array) - e e e e e e e R e e e I i et A
Num - - |- |- |- Nl == == 1= - 1= |- - = = |-
Out - N N N N e e e B e e e A e e e e B
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 [X] 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 :=
variable byOut : BYTE:
¥Besult : BOOL;
END VAR
::itegsitj:;; xResult := Unite@Bit BYTE(In:= abyIn[Z],
Program abyln[2] — In — xResult fum: = usilium,
usiNum — Num Out — byOut Cut=> bylut)
= @ abyln ARRAY [1..10] OF BYTE
@ abyIn[1] BYTE 16#01
@ abyIn[2] BYTE 1601
@ abyIn[3] BYTE 16201
@ abyIn[4] BYTE 16#01
 abyIn[5] BYTE 1601
@ abyln[6] BYTE 16201
Running & ahyIn[7] BYTE 16201
result # abyIn[s] BYTE 16£01
@ abyIn[8] BYTE 16201
@ abyIn[10] BYTE 16#01
@ usiNum USINT 1601
@ byOut BYTE 16#01
& xResult BOOL

B Precautions

When the value of Num is 0, the value of Out is initialized to 0 and the return value is TRUE.
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When the value of Num exceeds the valid range, the return value is FALSE and the value of Out is initialized
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.

3.8.46 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 Ini=,
) —EN ENO [ — Order—
ToAryByte Conversion to FC _din L =
byte array — Order Out [, AryOut:=,
— AnyOut Out=>
);
B Variables
Input variables
Input Vari- Initial .
able Name Data Type Value Range Value Description
Datat -
In vearta ocon - Depends on data types - Data to convert
Conversion _LOW_ .
Order order - Depends on data types HIGH Conversion order

In-out variables

In-Out Vari- Initial
Name Data Type Value Range Description
able P 9 Value P
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 P 9 Value P
Number of el-
ements in the Number of el-
Out . UINT Depends on data types - ements in the
conversion i
conversion result
result
Bool- . . Real Time, Duration,
Bit String Integer num- .
ean b Date, and Text String
er
v — w
© c c | c —
8 |2/8|/5|/8/2/5/8/5|g/=2|8|5|8|8|2(8|8|9|8
= m o 8|8 =5 Z 5| S|\ 9|~ E|mm| O =
N IV Y L A Y A Y A N L Y A N A A Y A Y A VA A VA IV VBV VR
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.
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Bool- . . Real Time, Duration,
Bit String Integer num- .
ean b Date, and Text String
er
Q — wn
o = c | c o
g |35|5/8|2/2|8|5|2(5|8|5|8B|8|2|8 892
= m &3 8|5| T ==l S| 9|~ |2 |m| m |9 =
AryOut[] — - = 1= |- 1= — === = === === |- |-
(array)
Out - e e e e B Y A e B I e e I e (e e e I i
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

Time, dura-
tion, date,
1N 3% | 11ME, DATE, TOD, DT, and STRING types of two bytes or more

and 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

-273-



3 Basic Instructions

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 element in 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, dura-
tion, date,
' One-byte STRING

and 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 .
Order or Not) Storage Method in AryOut[]
22: aninte” | The value of In is stored in AryOut[0].
_LOW_HIGH
Integer The value of In[i] is stored in AryOutl[i].

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].
Array

If the number of elements in In[] is odd, 16#00 is stored last
in AryOut[n [X 1].

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 Ary-

Not an array out[0]

The value of In[0] is stored in AryOut[0].

The value of In[1] is stored in AryOut[1]. The same process is
repeated to store the rest of the data.

_LOW_HIGH
Array

The value of Out is always even.
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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&#FFO00:
Defined abyhrylut : ARRAY [0..4] OF BYTE;
variable uilut : UINT:
xResult : BOOL:
END VAR
| ToAryByte ¥Besult := TohryByte (In:= win,
b IEN BN Order:= eBYTE CRDER. LOW HIGH,
rogram wln —In — xResult - L - e -
J _eBYTE_ORDER._LOW_HIGH — Order  Out — iout AryOut:= abyRryQut[Z],
abyAryOut[2] — AryOut Out=> uilut):
# win WORD 162FF00
= @ abyAryOut ARRAY [0..4] OF BYTE
@ abyaryOut[0] BYTE 16300
@ abyAryOut[1] BYTE 16#00
Running @ abyAryOut[2] BYTE 16200
result @ abyAryOut[3] BYTE 162FF
@ abyAryOut[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
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 Order is _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.

3.8.47 AryToBCD

This instruction converts the elements of an unsigned integer array to BCD bit strings.
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B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Al BCD
ryTe AryToBCD(In :=,
Array-to-BCD —EN ENO —
AryToBCD . FC in | Size :=,
conversion ;
— Size AryOut :=);
— AryOut
B Variables
Input variables
Input Vari- Initial
N Data T Value R Descripti
able ame ata Type alue Range Value escription
Unsigned Unsigned int
In[] (array) . nsigne - Depends on data types - nsigned Integer
integer array array
Number of Number of ele-
Size elements to UINT Depends on data types 1 ments in In[] to
convert convert
In-out variables
In-Out Vari- Initial
N Data T Value R Descripti
able ame ata Type alue Range Value escription
AryOut
(a?;a; f BCD array - Depends on data types - BCD array
Bool- Real Time, Duration,
Bit String Integer num-
ean b Date, and Text String
er
@ wm | = g s S|lcl€|lS|lw|l=z|olc|=2|l% 29| 4
o (@] W = 9| 2| = = = | = m 2= 5 o | 9| =
s |78 = €/2|5|2|2(3|3|5\5|F g5 787z
In[] (array) - - - |- |- A N A A A B e R e e e I e I i A
Size - e i e e e A e I e e e e I B - = |- |-
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 elements.

Data Type of . .

In[] Element Valid Range of In[] Valid Range of AryOut[]

USINT 0to 99 16#00 to 16#99 (BCD)

UINT 0t0 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 0t0 9999999999999999
16#9999_9999_9999 9999 (BCD)
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B Program example

LD ST
WAR
auiln : ARRAY [0..4] OF UINT := [1,23,458,7,89]:
Defined uisSize : UINT := 3;
variable auilkryiut : ARBAY [0..4] OF UINT:
¥Result : BOOL;
END VAR
E:’YT"B;:’O ¥Result := AryToBCD(In:= auiln[l],
Program auiln[l] —1 In — xResult izei= uiSi?E' )
LiSize —| Size Ary0ut:= auilkrylut[2])
auidryOut[2] — AryOut
= 4 auiln ARRAY [0..4] OF UINT
d auiln[0] UINT 16£0001
@ auiln[1] UINT 1620017
@ auiln[2] UINT 16£01C3
@ auiln[3] UINT 1620007
@ auiln[4] UINT 16£0059
) @ uiSize UINT 1650003
Running = @ auiAryOut ARRAY [0..4] OF UINT
result @ auifryOQut[0]  UINT 1650000
& auifryOut[l]  UINT 1650000
@ auiAryOQut[2]  UINT 1650023
@ auikryOut[3]  UINT 1620456
@ auiAryOQut[4]  UINT 16£0007
@ wResult BOOL

Bl 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.

3.8.48 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 .
Array-to-bit strin —EN eNo (- | AToBin{in=
AryToBin yto 9 ke Jin | size:=,
conversion _ gize
AryOut :=);
— AryOut !
B Variables

Input variables
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Input Vari- Initial
N DataT Value R Descripti
able ame ata Type alue Range Value escription
In[] (array) BCD array - Depends on data types - BCD array
Number of Number of ele-
Size elements to UINT Depends on data types 1 ments in In[] to
convert convert
In-out variables
In-Out Vari- Initial
N Data T Value R D ipti
able ame ata Type alue Range Value escription
AryOut Bit string after
yout(] Bit string array | - Depends on data types - g
(array) conversion
Bool- e it Time, Duration,
Bit String Integer num-
ean b Date, and Text String
er
(w) — (V]
@ (2|2 |s S lc|S CSlvl=|glc|z=z 5|29 g 4
© 518/ 8|oc|2| = 8\ E =z 2|z|z|flms/=0|9 2
2 |m|8|g|&|5|5|3/ 535|755 |7 E|FAIY TNZE
In[] (array) - N e e e e T e A e I A
Size - e e B e B Y A B I I i I I I I - = = 1-
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[].

The following table lists the valid ranges for In[] and AryOut[] according to the data types of their elements.

Data Type of . :

Inf] Element Valid Range of In[] Valid Range of AryOut[]

BYTE 16#00 to 16#99 (BCD) 0to99

WORD 16#0000 to 16#9999 (BCD) 0to0 9999

DWORD 16#0000_0000 to 16#9999_9999 (BCD) 0t0 99999999
16#0000_0000_0000_0000 to

LWORD 0 t0 9999999999999999
16#9999_9999_9999 9999 (BCD)

B Program example

LD ST
VAR
awln : ARRAY [0..4] OF WORD := [le#l,le#23,le#d456,1647,16889];
Defined uiSize : UINT = 3
. awhrylut : ARRAY [0..4] OF WORD:
variable xResult : BOOL:
END VER
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AryToBin
EN ENO HResult = AryToBin(In:= awIn[l],
Program awln[1] — Irl1 — xResult Size:= uiSize,
uiSize — Size AryOut:= awhkryCut[2]):
awhryOut[2] — AryOut
= @ awln ARRAY [0..4] OF WORD
@ awln[0] WORD 1
@ awln[1] WORD 35
@ awin[2] WORD 1110
@ awin[3] WORD 7
@ awin[4] WORD 137
) @ uisize UINT 3
Running = @ awaryOut ARRAY [0..4] OF WORD
result @ awhryout{0] WORD 0
@ awAryOut[1] WORD 0
@ awhryout[2] WORD 23
@ awhryOut[3] WORD 456
@ awAryOut[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.

3.8.49 MoveDigit

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 ENC [
I InPos :=,
—1In -
MoveDigit Move digit FC — InPas InOut :=,
— InOut
| InOutPos InOutPos =
i Size :=);
B Variables
Input variables
Input Vari- Initial
Name Data Type Value Range Description
able e 9 Value P
In Move source | - Depends on data types - Move source
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Move source Position of digit in
InPos p USINT Depends on data types 0 g

digit In to move

Move destina- s
InOut tion - Depends on data types - Move destination

Move destina- Position of digit in

InOutPos . . USINT Depends on data types 0 Out to receive the
tion digit .
digit
Number of Number of digits t
Size .ur.n ero USINT Depends on data types 1 umberotdigisto
digits move
Bool- Real Time, Duration,
Bit String Integer num- )
ean b Date, and Text String
er
Qo — (%)
@ m | 2 2= S|c|lS|S| v = ocl= 5|29 4 4
s S z S8/ S22 5|82 88|92
s |3 8 % % Z|5|2|3|5|5 |55 7 EF|&F|°5|7| %2
In - N Y N N e e e I e (e I S I I i I I
InPos - - |- |- |- N R e e e e e e e I I e B
InOut - N N N B N A I e T T B e e e A e I I I e
InOutPos - - |- |- |- N == == === === |-
Size - - |- |- |- N e e e e A e e U e A A

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
VAR
dwIn : DWORD := 16#87654321:
usziInPos : OSINT :
Defined dwInout : DWORD := 16£99995999;
N bl uziInfCutPos @ TUSINT :
variable uziSize : OSINT := =:
xResult : BOOL:
END VAR
MoveDigit o
EN ENOD ¥Besult := MoveDigit(In:= dwln,
dwin — In | iResult InPos:= usilnPosa,
Program usilnPos — InPes Infut:= dwInlut,
dwinQut — InOut In0utPos:= uailn0utBos,
usilnOutPos — InOutPos Size:= usiSize);
usiSize — Size
@ dwiln DWORD 16787654321
@ usilnPos USINT 16%02
@ dwlnOut DWORD 1695439999
Running # usilnOutPos USINT 16204
result @ usiSize USINT 16#03
@ 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.
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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.

3.8.50 Exchange

This instruction exchanges the values of two variables.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
Exchange
| | | Exchange (InOut1 :=,
Exchange Data exchange FC EN ENO g
— InOutl — InOut2 :=);
— InQut2
B Variables

Input variables

Input Vari- Initial
Name Data Type Value Range Description
able P 9 Value P
Data to ex-
InOut1 - Depends on data types - Data to exchange
change
Data to ex-
InOut2 - Depends on data types - Data to exchange
change
Bool- . Real Time, Duration,
Bit String Integer num- .
ean b Date, and Text String
er
Q — wn
™ (2|2 |=s|S c|lS|CS|lv|=|lgc|l=2 5|2 9|4 =
o 5|9 w =9 clz =z zs|m B =3 0c|9l|l=
o | 9 = = Z|z | > | 0= = -
° |H|8|8|8|5|5(3|/2|5|7|3|5|7 E|FR|5 |7z
v B Y Y N N N L O Y A A N N B N Y B Y A VA I VA
InOut1
An enumeration, a structure, or a structure member can also be specified.
InOut2 Array with the same data type as the elements of InOut1

B Function
This instruction exchanges values of InOut1 and InOut2.
An enumeration, a structure, or a structure member can also be specified for InOut1 and InOut2.

B Program example

‘ ‘ LD ST

-281-



3 Basic Instructions

VAR
iIn0utl : INT := 22;
Defined iInOut? : INT := aé;
variable xResult : BOOL:
END VAR
Exchange kResult := Exchange (Infutl:= iInQutl,
Program EN ENO ——— In0ut2:= iIn0ut2);
iInoutl — InOutl — xResult
iInOut2 — InCutd
@ ilnQutl INT 666
Running # inout2 INT 88
result @ xResult BOOL

B Precautions
Use the same data type for InOut1 and InOut2. If they are different, an error occurs during compilation.

When both InOut1 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.

3.8.51 AryExchange

This instruction exchanges the elements of two arrays.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
AryExchange AryExchange (InOut1
— EN ENO — =
AryExchange Array data ex- FC — InOutl — InOut2 :=,
change | InDut2 .
, Size :=);
— Size
B Variables
Input variables
Input Vari- Initial
N DataT Value R Descripti
able ame ata Type alue Range Value escription
Number of Number of ele-
Size elements to UINT Depends on data types 1
ments to exchange
exchange
In-out variables
In-Out Vari- Initial -
able Name Data Type Value Range Value Description
InOut1[] Arrays to - Depends on data types - Arrays to exchange
exchange P yP y 9
InOut2[] Arrays to - Depends on data types - Arrays to exchange
exchange P yP y 9
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Bool- Real Time, Duration,
Bit String Integer
ean number | Date, and Text String
o o w| =9 | Cc ||z | =|s|m B =|>o0|9|=
S A2 = £|2|3|3|2|5|/7 5|5 277 Ao "z
Size - S R R N e e I e i
N N N L N N A N N A N I N o I A N A I VA B B A eV A B A IRV A IV
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 InOut1 and InOut2.

It exchanges Size elements of the array to exchange InOut1[] from InOut1[0] with Size elements of the
array to exchange InOut2[] from InOut2[0].

B Program example

L ST
VAR
abyInfutl ¢ ARRAY [0,.4] OF BYTE := [5{11})]:
Defined abyInCut? : ARRAY [0..4] OF BYTE := [5(22)]:
variable uisize : UINT := 3:
xResult : BOOL:
END VAR
AryExchange
EN ENO|— ¥Result := AryExchange (Infutl:= abyInOutl[l],

Program abylnOut1[1] — InOutl L Result ;f.lE'LlTI.'.E:=.ak->3—{InClut2[;] .
abylnOut2[2] — InOut2 ize:= uisize):
uiSize — Size

= & abyInoutl ARRAY [0..4] OF BYTE
@ abyInOuti[0] BYTE 11
@ abyInOuti[1]  BYTE 27
@ abyInOuti[2] BYTE 27
@ abyInOuti[3] BYTE 27
@ abyInOuti[4] BYTE 11

Running = @ abylnOut2 ARRAY [0..4] OF BYTE
result # abyInOutz[0]  BYTE 22
@ abyInOut2[1]  BYTE 27
@ abyInOut2[2]  BYTE 11
@ abyInOut2[3] BYTE 11
@ abyInOut2[4]  BYTE 11
& uiSize UINT 3

@ xResult BOOL

B Precautions
Use the same data type for InOut1 and InOut2. If they are different, an error occurs during compilation.
When the value of Size is 0, the return value is TRUE and InOut1[] and InOut2[] do not change.

When both InOut1 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.
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When the value of Size exceeds the InOut1[] or InOut2[] array, the return value is FALSE and InOut1[] and
InOut2[] do not change.

3.8.52 AryMove

This instruction moves multiple array elements.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
AryMove AryMove (In :=,
— EN END — AryOut :=,
AryMove Array move FC —In - .
—| AryOut Size :=);
— Size
B Variables

Input variables

Input Vari- Initial
Name Data Type Value Range Description
able P 9 Value P
Move source
In] - Depends on data types - Array to move
array
In-out variables
In-Out Vari- Initial
Name Data Type Value Range Description
able P 9 Value P
Move result
AryOut[] array - Depends on data types - Move result array
Number of
. Number of ele-
Size elements to UINT Depends on data types 1
ments to move
move
Bool- . Real Time, Duration,
Bit String Integer .
ean number | Date, and Text String
Qo - w
@© w (2| = |s S| c|S S |v|l=|g|le|l=2| 52|94 =
o o sl =8|l |z |Z ||| m|=|>c|9|=2
s |7|8(8|8|2|5|5/35|5/5|2|5|8|E|5 3|89z
N A 2 I A T A 0 e U VA (O AV [V SV OV OV OV VAR VA OV
(array) Arrays of enumerations or structures can also be specified.
Size |- |- |- |- |- |- |\ ~N|=— 1= |=—J= A= =A== == = = |-
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[O0].

B Program example

LD ST
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VAR
abyIn : ARRAY [0..4] OF BYTE = [5(11)]1:
Defined abyRryout : ARRAY [0..4] OF BYTE := [S{22)]:
. uiSize : OINT := Z:
variable xResult : BOOL:
END_ VAR
AryMove gReault := AryMove (In:= abyIn[l].
EN ENO N o
bydng1] In e RryOut:= ahyhryluc[Z],
Program abyln[1] — — xResult T
9 abyAryOut[2] — | AryOut Size:= uisize);
uiSize — Size
= @ abyIn ARRAY [0..4] OF BYTE
@ abyIn[0] BYTE 11
& abylIn[1] BYTE 11
& abylIn[2] BYTE 11
@ abyIn[3] BYTE 11
% abyIn[4] BYTE 11
= @ abyAryOut ARRAY [0..4] OF BYTE
Running @ abyAryOut[0] BYTE 22
result & abyAryOut[1] BYTE 22
@ abyAryOut[2] BYTE 11
@ abyAryOut[3] BYTE 11
& abyAryOut[4] BYTE 22
@ uisize UINT 2
@ wResult BOOL

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.

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.

3.8.53 SizeOfAry

This instruction gets the number of elements in an array.

B Instruction format

Instruction Name FB/FC LD Expression ST Expression
:::E':'Et’g SizeOfAry (In :=,
Get ber of — —
SizeOfAry et numbero FC : Out=>);
array elements —1n —
Out —
B Variables
Input variables
Input Vari- Initial L
able Name Data Type Value Range Value Description
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In[] (array) Array - Depends on data types - Array

Output variables

Output Vari- Initial L
able Name Data Type Value Range Value Description
Number of Number of ele-
Out umbero UINT Depends on data types - umberotele
elements ments
Bool- e Real Time, Duration,
Bit String Integer
ean number | Date, and Text String
o — %)
@ ® (2|2 |s|1S 1 c|S|€S vl cl=|5%5| 2|94 =
o S ¢|/d|l5|2|=z=8|E|=z| 2 =z §f|lmz =|c| 9| =
2 |A|&8|g|8|5|5|3|3|5 |75 |5 7 FF A5 T \7
Inf] N, N N N N L N N A N A N N N A N A v A v A Y A Y A Y A VA
@rray) | Arrays of enumerations or structures can also be specified.
Out - - = - |- |- N I e e e I I I I A I
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 array[0].

B Program example

LD ST
VAR
. abyIn : ARRAY [0..4] OF BYTE := [1,2,3,4,5]:
Defined uidut : UINT;
variable ¥Result : BOOL:
END VAR
SizeOfAry
EN END #Result = SizelfAry(In:= abyIn[Z],
P Cut=> uilurt) ;
rogram abyln[2] —In — xResult
Out — yiout
= @ abyn ARRAY [0..4] OF BYTE
@ abyIn[0] BYTE 1
@ abyIn[1] BYTE 2
. @ abyIn[2] BYTE 3
Running
& abyIn[3] BYTE 4
result
& abyIn[4] BYTE 5
@ uiout UINT 5
@ xResult BOOL

3.8.54 GrayToBin_**

This instruction converts a gray code to a bit string.

B Instruction format
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Instruction Name FB/FC LD Expression ST Expression
Gray‘TnEin EYTE GrayToBin_BYTE(In :=,
Gray code-to-bi- - _n.
: — EM ENO |— Out =>);
GrayToBin_** nary code conver- | FC In
sion group ouT L
B Variables
Input variables
Input Vari- Initial .
able Name Data Type Value Range Value Description
Data t -
In vert ocon - Depends on data types Data to convert
Output variables
Output Vari- Initial .
able Name Data Type Value Range Value Description
C ;
Out onversion - Depends on data types Conversion result
result
Bool- e Real Time, Duration,
Bit String Integer .
ean number | Date, and Text String
o — (%]
@ (2| =2|=s|1S 1 c|S|C€ vl cl== 5| 2|94 =
o o v =9\ c |\ |Z =5 | D = | > | 0|9 | =
S |3|8|8/8|2/5|2|5|5|5|5|5|5|8|5|5/8(9 ¢
In - N N N e e e e e e e e e N N e
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. Alogical 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.
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Most-significant bit Bit0
I'n ils 0 i, 0 ] 1 ] 0
XOR XOR XOR XOR XOR XOR XOR
VVVVVV\
Out 1 1 ] 0 0 ili ils i |
Most-significant bit Bit0
B Program example
LD ST
VAR
Defined byla : BITE 1= 2410100100
. UL ] H
variable xResult : BOOL:
END VAR
GrayToBin_EYTE
EN ENO _xResult := GrayToBin BYIE(In:= byIn,
Program byin —{ In | Result OUT=> bydut) :
OUT — hyOut
@ byln BYTE 2#10100100
Running @ byOut BYTE 2#11000111
result @ xResult BOOL
B Precautions

Use the same data type for In and Out. If they are different, an error occurs during compilation.

3.8.55 BinToGray_**

This instruction converts a bit string to a gray code.

B Instruction forma