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Preface

Preface

Thank you for purchasing the M series controller. This manual focuses on controller logic instructions such as math

operation instructions, timer, counter, and data conversion instructions.
B Intended audience
The intended readers of this manual include the technical personnel of M series controller programming and

debugging, who need to have a certain programmable controller-related basic knowledge and programming mindset.

®  Manual revision information

Version Date Content

V1.00 2023/8/23 First edition

m  Otherinformation
® The content of this manual is edited based on product information and customer requirements, users who have
questions or find errors in the contents of the manual are welcome to call HCFA or send an email to 400@hcfa.cn
and follow the version number marked on the front cover to assist in the clarification.
® The contents of this manual, including text, pictures, logos, forms, etc., may not be reproduced or disseminated
in any form without the authorization of the company. Otherwise, the company shall pursue the violator's legal
responsibility in accordance with the law.
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Chapter 1 Data type

The data types and corresponding data ranges supported by the M series controller are listed in the following table.

Classification | Data type Data width Data range Initial value
Boolean BOOL 1 bit TRUE or FALSE FALSE
BYTE 1 byte 16#00 ~ 16#FF 0
WORD 2 bytes 16#0000 ~ 16#FFFF 0
Bit string
DWORD 4 bytes 16#00000000 ~ 16#FFFFFFFF 0
LWORD 8 bytes 16#0000000000000000 ~ 16#FFFFFFFFFFFFFFFF 0
USINT 1 byte 0~255 0
UINT 2 bytes 0~65535 0
UDINT 4 bytes 0~ 4294967295 0
ULINT 8 bytes 0 ~18446744073709551615 0
Integer
SINT 1 byte -128 ~+127 0
INT 2 bytes -32768 ~ +32767 0
DINT 4 bytes -2147483648 ~ +2147483647 0
LINT 8 bytes -9223372036854775808 ~ +9223372036854775807 0
-3.402823e+38 ~ -1.175495e-38,
REAL 4 bytes 0, 0.0
1.175495e-38 ~ 3.402823e+38
Real number
-1.79769313486231e+308 ~ -2.22507385850721e-308,
LREAL 8 bytes 0, 0.0
2.22507385850721e-308 ~ 1.79769313486231e+308,
Display format:  THXXXXXXdXXhXXmXXsXXX.XXXms
TIME 8 bytes Range: T#0ms~213503d23h34m33s709.552ms T#0ms
Unit:  Nanosecond (ns)
Display format: D# year-month-day
DATE 4 bytes Range: D#1970-01-01~D#2106-02-07 D#1970-01-01
Unit: Second (s)
Display format: TOD# Hours: minute: second.
millisecond
Time, date Range: TOD#0:0: 0.000~23: 59: 59.999
T0D 4 bytes Unit:  Milliseconds (ms) TOD#0: 0: 0.000
y When the value is 0, the corresponding value is TOD#0: 0: T
0.000.
When the value is 1000, the corresponding value is TOD#0: 0:
1.000.
Display format: DT#year-month-day-hour-minute-second
DT#1970-01-01-00: 00:
DT 4 bytes Range: DT#1970-01-01-00: 00: 00~2106-02-07-06: 28: 15 00
Unit:  Second (s)
String STRING 0~80 bytes 0~80 characters ¢
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Chapter 2 Instruction description

2.1 Sequence input and output instructions

2.1.1  R_TRIG (rising edge detection)

When this instruction detects the rising edge of the input, the output signal is TRUE for one task period.

Library: Standard

Instruction Name FB/FUN Graphic expression ST expression
R_TRIG_Instance R_TRIG_Instance (
Clk:= Parameter,
R_TRIG Rising edge triggering FB R_TRIG
ek al— Q => Parameter

);

B Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
Clk Input detection Input Input signal FALSE or TRUE
Q Output status Output Output signal FALSE or TRUE
Boolean Bit strin Integer Real Time, date Strin
& 8 number ’ &
3 w £ 2 5§ € cl€ € v = o ) ®m 5 3 9 o 9
3 S|/2|8|8|2|2|2 2|z |23 |2Z|z|@|g|=|5|e|9| 2
e m|3|g|&8|F3|3|53|5|3|7|5|5|°% 2| & | A || Z
Clk O
Q O

*Note: The 'O' inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of this data
type.
B Function description

® When this instruction detects the rising edge of the input variable ' Clk ' (changes from FALSE to TRUE), the output variable ' Q '

becomes TRUE within one task period, FALSE over one task period, and FALSE in other cases.

® The example program is shown below.

Assigned to ta Type Initial Value Comment

ST:
R_TRIG1(Clk:=b1,Q=>cl);



Chapter 2 Instruction description

The timing diagram is shown below.

bl ————

cl

One task cycle

=]



Chapter 2 Instruction description

2.1.2  F_TRIG (falling edge detection)

When this instruction detects the falling edge of the input, the output signal is TRUE for one task period.

Library: Standard

Instruction Name FB/FUN Graphic expression ST expression
F_TRIG_Instance F_TRIG_Instance (
Clk:= Parameter,
F_TRIG Falling edge detection FB F_TRIG
ek al— Q => Parameter
);
®  Input/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
Clk Input detection Input Input signal FALSE or TRUE
Q Output status Output Output signal FALSE or TRUE
N Real . .
Boolean Bit string Integer Time, date String
number
o — wn
g8 |3/8|5/8|2|/5|E|5/ 2/ 5/8/5|8 |83 8 |8|=s| &
S |R|8|8|8|5|5|53|5 |3 |7 |3|5 F |k |m |m|o || %
Clk O
Q O

*Note:The 'O " inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of this
data type.
B Function description

® When this instruction detects the falling edge of the input variable ' Clk ' (changes from TRUE to FALSE), the output variable ' Q'

becomes TRUE within one task period, FALSE over one task period, and FALSE in any other cases.

® The example program is shown below.

LD:

Initial Value Comment

# F_TRIGL

%

ST:
F_TRIG1(Clk:=b1,Q=>cl);
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® The timing diagram is shown below.

b1

c1

One task cycle

]



Chapter 2 Instruction description

2.1.3 RS (Reset before Set)

When the Reset input signal is TRUE, the Reset input signal has priority and the output signal is FALSE.

Library: Standard

Instruction Name FB/FUN Graphic expression ST expression
RS_lInstance RS_ Instance (
RS Set:= Parameter,
RS Reset before Set FB —| set al— Reset := Parameter,
Q=> Parameter
— Reset
);
B Input/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
Set Setinput Setinput FALSE or TRUE
Input
Reset Reset input Reset input FALSE or TRUE
Q Output Output Output FALSE or TRUE
Boolean Bit strin Integer Real Time, date Strin
& E number ’ &
o] mw | = g S clcl€ € v —|lo ==z |%5 |3 9|4 a
o o Sle|= |8 |E|=|z|=2|3 2l = > 3|9 | =
8 |A|8|8/8|2|5|2|5|2|3|5|5|F|8|3|3|5|9| z
Set O
Reset O
Q O

*Note: The ' O ' inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

®  Function description

@ Thisinstruction is used for the Set or Reset operation, where the Reset operation has priority over the Set operation, i.e., when the Reset

operation is executed, the Set operation is invalid.

e If 'Set' is TRUE, the Set operation is executed (set ' Q' to TRUE), andif 'Reset' is TRUE, the Reset operation is executed
(set 'Q"' toFALSE).

® When both Set and Reset are TRUE, the Reset operation takes priority and the output ' Q' is FALSE; When both Set and Reset are

FALSE, the value of output ' Q' remains unchanged.

® The input and output logic relationships are shown in the table below.

' Set ' ' Reset ' 'Q'
FALSE TRUE FALSE
TRUE TRUE FALSE
TRUE FALSE TRUE
FALSE FALSE Remain unchanged
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® The example program and the timing diagram are shown below.

Online Value

1 VAR 4 RS RS
5 VAR 4 Setl BOOL
4 VAR 4 Resetl BOOL
5 VAR 4 Outl BOOL
1 RS0
RS
EN ENOf————
sett [ EHARset  of—ouw |ES
Reset! [JEGTEReset
ST:

RSO(Set: = Setl, Reset: = Resetl , Q=> Outl);

Timing diagram:

,—[ ——————————— TRUE
I—I i FALSE

Set1(Set) l i ;
| | 1 |
— — —- TRUE
| ] |
Reset1(Reset) : . : ! !— FALSE
' | '—i————————'————— TRUE
out1(@Q —J FALSE

@ @ ®

@ If Set1is TRUE and Reset1 is FALSE, then Out1 will become TRUE.

@ If Set1is FALSE and Reset1 is TRUE, then Out1 will become FALSE.

® If Set1 and Reset1 are both TRUE, then Reset1 will have higher priority and Out1 will become FALSE.
® If Set1is FALSE and Reset1 becomes FALSE, then Out1 will remain unchanged.
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214

SR (Set before Reset)

When the Set input signal is TRUE, the Set input signal has priority and the output signal is TRUE. Library: Standard

Instruction Name FB/FUN Graphic expression ST expression
SR_Instance SR_Instance (
SR Set:= Parameter,
SR Set before Reset FB —{ Set Ql— Reset :=Parameter,
Reset Q =>Parameter
);
®  Input/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
Set Setinput Setinput FALSE or TRUE
Input
Reset Reset input Reset input FALSE or TRUE
Q Output Output Output FALSE or TRUE
Real
Boolean Bit string Integer Time, date String
number
=) - (%]
&8 |2/85|5/5|2|/s|8|E|¢g|jz|2|c5|8|g|2 8|8|g| =
2 |A|B|8|8|5|5|5 5|3 7|5 |53 7 |F R4S |7 &
Set O
Reset O
Q O

*Note:The 'O' inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

®  Function description

® Thisinstruction is used for the Set or Reset operation, where the Reset operation has priority over the Set operation, i.e., when the

Set operation is executed, the Reset operation is invalid.

'Set'
(set 'Q'

e |f

is TRUE, the Set operation is executed (set ' Q' to TRUE),andif 'Reset' is TRUE, the Reset operation is executed

to FALSE).

® When both Set and Reset are TRUE, the Set operation takes priority and the output ' Q' is TRUE; When both Set and Reset are

FALSE, the value of output ' Q' remains unchanged.

® Theinputand output logic relationships are shown in the table below.

' Set ' ' Reset ' 'Q’
TRUE FALSE TRUE
TRUE TRUE TRUE
FALSE TRUE FALSE
FALSE FALSE Remain unchanged

N~
=
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® The example program and the timing diagram are shown below.

LD:

Online Value
VAR 4 SRE SR

moE W

Set1
Reseti

Set
Reset

[=]

o I

ST:

SRO(Set: = Setl, Reset: = Resetl, Q=>Outl);

Timing diagram:

Set1(Set)

[

Reset1(Reset)

O P N
|
|
|
I
no
F 2
wn
m m

i —————————————— FALSE
1] ]

@ If Set1is TRUE and Reset1 is FALSE, then Out1 will become TRUE.

@ If Set1is FALSE and Reset1is TRUE, then Out1 will become FALSE.

® If Set1 and Reset1 are both TRUE, then the SET1 will have higher priority and Out1 will remain to be TRUE.
@ If Reset1is FALSE and Set1 becomes FALSE, then Out1 will remain unchanged.

|EH
N
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2.15 SEMA (Set output delay)

When the Set input is TRUE, the Set input takes priority and the output signal is delayed by one period and becomes
TRUE. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
SEMA_Instance SEMA _Instance (
SEMA Claim :=Parameter,
SEMA Set output delay FB —IClaim Ql Release :=Parameter,
—{Release Q):>Parameter

®  Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
Claim Setinput Set input FALSE or TRUE
Input
Release Reset input Reset input FALSE or TRUE
Q Output Output Output signal FALSE or TRUE
Boolean Bit strin Integer Real Time, date Strin
& & number ’ &
) - wn
@ w (2 |2 | = S |c|§S €lvw | =|lg|lc =®mn T 29 o 4
Q (o] S 2 =9 c | s|z || s|m & |=|2 0|9 =
S R E&g8g=z3zz3z55335:2¢F&838 3 ¢
Claim ©)
Release @)
Q O

*Note: The 'O intheabove tableindicates that the instruction parameters are allowed to be connected to variables or constants of this
data type.
®  Function description

® This instruction is used for the Set or Reset operation, where the Reset operation has priority over the Set operation, i.e., when the Set

operation is executed, the Reset operation is invalid.

e If 'Claim' is TRUE, the Setoperation is executed (set ' Q' to TRUE),andif 'Release ' is TRUE, the Reset operation is executed
(set 'Q"' toFALSE).

® When both Set and Reset are TRUE, the Set operation takes priority and the output ' Q ' is delayed by one period and becomes
TRUE; When both Set and Reset are FALSE, the value of output ' Q ' remains unchanged.

® The input and output logic relationships are shown in the table below.

' Claim ' ' Release ' 'Q'
TRUE TRUE TRUE
TRUE FALSE TRUE
FALSE TRUE FALSE
FALSE FALSE Remain unchanged

N
I
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The example program and the timing diagram are shown below.

Assigned to y Initial Value
1 VAR # SEMA@ SEMA
2 VAR & Claiml BOOL
3 VAR # Releasel BOOL
4 VAR & Outl BOOL

1 SEMAD

SEMA
EN ENO

Claim1 = Claim Q—0ut1

Releazel =—Releaze

ST:
SEMAO(Claim: =Claim1, Release: = Releasel , Q=> outl );

Timing diagram:

Claim1(Claim)

Release1(Release)

| |
‘ I )
Out1 (Q) _ ! |_ _I __________ FALSE

@ @ ®

@ If Release is FALSE and Claim1 becomes TRUE, then Out1 will delay for one task cycle and become TRUE.
@ If Claim1is FALSE and Release1 becomes TRUE, then Qut1 will become FALSE.

® If Release1is TRUE and Claim1 becomes TRUE, then Out1 will delay for one task cycle and become TRUE.
® If Release1 is FALSE and Claim1 becomes FALSE, then Out1 will remain unchanged.

N
IEH
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2.1.6  JMP (jump)

Moves processing to the specified jump destination. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression

label

JMP Jump FUN GOTO Label;

— JMP

Function description

® When the input condition is satisfied, the ' JMP ' instruction takes effect and jumps to the specified destination for execution.

Otherwise, the instructions after ' JMP ' will be executed.

® Functional description of the example program: Network 1 assigns the value of i and sum to 0 by the rising edge of the start variable.
Network 2 realizes the cycle of 100 times in one period by the cooperation of the ' JMP ' instruction and the LT instruction, and puts

the 1~100 correspondingly into the device of %MW1~%MW100, and seeks for the cumulative sum of the 1~100.

® The example program is shown below.

LD:

Category Data Type Online Value Prepared Value Comment

VAR ¢ Arrayl ARRAY[1..188] OF INT
VAR ¢ start BOOL
VR o1 T 100
sas0

woE W e

& sum

e MOVE MOVE
L]
—|"I BN ENO BN END
0=—in Outp— 100 0—in Outf=—sum 5050

2 Label: |label

i 0 [ 400 it Of—i [ 400 | i 100 —n Ou|—Aveyi@ sum| 5050 —ni Outf—sum 5080
100—fun2 12 JR
ST:
IF start THEN
labell:
IF i<100 THEN
i: =i+l
Arrayl[i]: =i;
sum: =sum + Array1[i];
GOTO labell;
END_IF;
END_IF;

N
I
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2.2 Data movementinstructions

2.2.1  MOVE (movement instructions)

This instruction is used to move the value of a single variable or constant within another variable. Library: Standard.

Instruction Meaning FB/FUN Graphic expression ST expression
MOVE
MOVE Movement instructions FUN —EN ENO|— QOut:=1n;
—In Out|—

®  Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope

In Data source Input Data source Depends on variable type
Out Move destination Output Data output Depends on variable type

N Real . .

Boolean Bit string Integer Time, date String
number

o g 2|2 5 ¢ c S '€ v = g c =m| %l 4 g o 4

o S |35|8d & =g E|z|=z|= = @|&| |z =|oc @ =

8 |3|8|8|8|5|2|2|5|5/53|3|3|F|E8|5|A|8|% ¢

In ojlojojojlojlojojojolojloj]OoOj]OlO]O]O|0O]O O
Out O NONNONNGC o0 ololojojoloO0o]O]O 0|0

*Note: The 'O' inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of
this data type.

B Function description
® This instruction is used to move the value of a variable or constant from the datasource 'In' to 'Out'.

® Thedatasource 'In' can be anenumeration, an array variable name, an array member, a structure, or a member of a structure.

® Thedatatypesof 'In' and 'Out' shallbethesame.When 'In' and 'Out' arethe names of array variables, the data of all

membersofthe 'In' arraycanbe moved to all membersofthe ' Out' array, and the data type and the number of members of

the array need to be the same.

® The example programl: Move the value of variable an into variable b.

Assigned to o vpe Online Value Prepared Walue

start MOVE
: : EN ENO
a 123 —n Outf—b 123

N
IEH
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ST:

b:=2a;

® Theexample program2: Moves the values of all members of the array variable arrayl to those of the array variable array2.

N~
|5

LD:

Online Value [Prepared Value Comment

1 VAR & start BOOL TRUE
2 VAR ¢ arrayl ARRAY[1..5] OF INT
4 VAR El- & array2 ARRAY[1..5] OF INT
5 VAR # array2[1] INT 1
6 VAR & array2[2] INT 2
7 VAR # array2[3] INT 3 [ |
& VAR # array2[4] INT 4
9 VAR & array2[5] INT 5
- __________________________________________________________|
1
start MOVE
|l | EN
11 EN  ENO
array1 =—in Out—array2
ST:
IF EDPOSE(start) THEN
array2: =arrayl,;
END_IF;
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2.2.2  MoveBit (bit movement instructions)
This instruction is used to move the value of one bit in one variable to one bit in another variable. Library: Standard.
Instruction Meaning FB/FUN Graphic expression ST expression
MoveBit MoveBit(
—EN  ENO|— In,
. . . . —In InPos,
MoveBit Bit movement instructions FUN
—{InPos InOutPos,
—] InOutPos InOut
— InOut );
®  Input/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
In Data source Data source Depends on variable type
InPos Move source bit Move source bit 0 to the number of bitsin In -1
Input
InOutPos Move destination bit Move destination bit 0 to the number of bits in InOut -1
InOut Move destination Move destination Depends on variable type
o Real . .
Boolean Bit string Integer Time, date String
number
w w | = g E S ' c | & | € | wvw| =g - =®m» 5 |9 4 41
9} o v | = |8 E = =Z |2 5 m|&|=|>® oo =
e |R|8|8|8|2|5|z|5|5|5|5|5|=|B|F|F 8|7 £
In Olo0o|lo0oj]O0|O]O|0O]|0O
InPos O
InOutPos O
InOut OO0l O]O|O|O]0O|O0O

*Note: The 'O inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

B Function description

® Thisinstruction is used to move the value of one bit in the specified position of the input variable to one bit in the specified position of
the "InOut' variable, while the values of other bitsinthe ' InOut ' variable remain unchanged.

® 'InPos' indicates the position of the specified bitof 'In' inthe datasource,and the valueof 'InPos' is calculated from bit 0

of "In'.Ifthevalueof 'InPos' is0,itmeansthatbitOof 'In' isspecified,and ifthevalueof 'InPos' is1,itmeans thatbit1

of "In' isspecified, and so on.

® 'InOutPos ' indicates the position of the specified bitof ' InOut' inthe move destination, and the value of ' InOutPos ' is
calculated from bit0 of ' InOut ' .If the value of 'InOutPos ' is0,itmeansthatbitOof 'InOut' isspecified, and if the value

of 'InOutPos ' is1,itmeansthatbitlof 'InOut' isspecified,andsoon.

® Example program description: Bit moves two WORD type variables, the value of variable a is 16#0F, the value of ' InPos ' is 3, the

value of ' InOutPos ' is4, after the execution of this instruction, the value of variable b is 16#10.

N
1S



Chapter 2 Instruction description

A

Precautions

® [fthe position specified by ' InPos ' exceeds the position rangeof 'In'

of 'InOut' will remain unchanged.

of 'InOut' will remain unchanged.

® Theexample program and the timing diagram are shown below.

LD:

Category Assipgned to

start MoveBit

i v ool —
a 16#000F —{In

3 —{inPos
4 —InOutPos
b 16#0010—]InQut

ST:
MoveBit(a,3,4,b);

Execution results diagram:

Data Type

)

online Value

bit movement will not be executed and the value

If the position specified by ' InOutPos ' exceeds the position range of ' InOut ', bit movement will not be executed and the value

Prepared Value Comment

InPos=3
)
Bit15 - Bit12 Bit11 - Bit8 Bit7 - Bit4 Bit3 - Bit0
a(ln)
16#FOOO-OOOOO 00/1111
a(InOut)
16#10000000000 O|17{0(0(0]|O
Bit15 e Bit12 Bit11 - Bit8 Bit7 Bit4 Bit3 - Bit0
T
InOutPos=4

~
I
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2.2.3  TransBit (multi-bit movement instructions)

This instruction is used to move the value of multiple bits at the specified position in an input variable to multiple bits

at the specified position in another variable. Library: Standard.

Instruction Meaning FB/FUN Graphic expression ST expression
TransBit TransBit (

—EN  ENO[— In,
—{In InPos,

TransBit Multi-Bit movement instructions FUN —InPos InOutPos,
— InOutPos Size,
—| Size InOut
— InOut );

B Input/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
In Data source Data source Depends on variable type
InPos Move source bit Move source bit 0 to the number of bitsin In -1
InOutPos Move destination bit Input Move destination bit 0 to the number of bitsin InOut -1
Size Number of bits Number of moves 0 to the number of bitsin In
InOut Move destination Move destination Depends on variable type
Boolean Bit string Integer Real number Time, date String
= w £ 2 5 § c S € vl = g e = T | d 9| 4 4
o o | = |9 E|[Z|Z|= | 3 m = = |2 |0 |9 =
s A 8 /g 252/ 2353535 ¢ | &7 8 7|z
In Olo0oj|O0lO0O|O0O]O]|0O0]O0
InPos O
InOutPos O
Size O
InOut OlO0O|]O0O|O0O|O|0O0 0|0

*Note: The 'O' intheabovetableindicates thatthe instruction parameters are allowed to be connected to variables or constants of this

data type.

Function description

This instruction is used to move the value of multiple bits in the specified position in the input variable to multiple bits in the
specified position in the InOut variable, while the value of other bits in the InOut variable remains unchanged.

"InPos ' indicates the position of the specified bitof 'In " inthe move source, and the value of ' InPos ' is calculated from bit
O0of "In'.Ifthevalueof 'InPos' is0,itmeansthatbitOof 'In' isspecified, and ifthevalue of 'InPos' is1,itmeans that

bitlof 'In' isspecified, and soon.

"InOutPos ' indicates the position of the specified bitof ' InOut ' inthe move destination, and the value of ' InOutPos ' is
calculated from bit 0 of ' InOut ' . If the value of ' InOutPos ' is0, it meansthatbitOof 'InOut' is specified, and if the value

of 'InOutPos ' is1,itmeansthatbitlof 'InOut' isspecified,and so on.

Size indicates the number of moves.
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® Example program description: Bit moves two WORD type variables, the value of variable a is 16#0F, the value of ' InPos ' is 3, the
value of ' InOutPos ' is4, after the execution of this instruction, the value of variable b is 16#10. Multi-bit moves two WORD type

variables,

is 16#2F.

In' is16#17, 'InPos' is3, 'InOutPos' is4,and sizevalueis 2, after the execution of the instruction, the value of b

A Precautions

e |Ifthe position specified by ' InPos ' exceeds the positionrangeof 'In' , bit movement will not be executed and the value

of 'InOut' will remain unchanged.

® Ifthe position specified by ' InOutPos ' exceeds the position range of ' InOut ', bit movement will not be executed and the value

of 'InOut' will remain unchanged.

e |Ifthevalueof 'Size' exceedstherangeofthe 'In' or 'InOut' variable, bit movement will not be executed and the value

of 'InOut' will remain unchanged.

® The example program and the timing diagram are shown below.

Name

1 VAR # start BOOL TRUE
2 VAR $ a WORD 1680817
3 VAR & b WORD 16#882F
I —
1
start TransBit
i I : EN ENOQ p—
a 1680017 —in
3 —{InPos
4 ]In OutPos
2—{Size
b 1B!5|]-D2F—Iln0ut
ST:

TransBit(a,3, 4 ,2,b);

Execution results diagram:

InPos=3
l
Bit15 - Bit12 Bit11 Bit8 Bit7 - Bit4 Bit3 - Bit0
a(ln)
16#17000—000000010111
v
\ Size=2
ize
b(InOut)
16#2F0000000000101111
Bit15 - Bit12 Bit11 - Bit8 Bit7 - Bit4 Bit3 - Bit0
T
InOutPos=4

20
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2.24  Exchange (data exchange instructions)

This instruction is used to exchange the values of two variables. Library: Standard.

Instruction Meaning FB/FUN Graphic expression ST expression
Exchange
— EN ENO |—
Exchange Data exchange FUN 1 Exchange(Inl,In2);
—n
—In2

®  Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
Inl Inputl Data to exchange 1 Depends on variable type
Input
In2 Input2 Data to exchange 2 Depends on variable type
Boolean Bit strin Integer Real Time, date Strin
& 8 number ’ &

m w = 2 5 S /S € v = g clxa 5 2 9 o 4

o o e = |8 C =z | =z |= sz @ |& | == |> o |9 =

S 3 8 2|8/ 3/3|35 3|3 /3|5 |5 |8 F|F A |5 7| 2

Inl O ojlojojojlojlojojojolojlOoj]OoOj]OlO]O]O|0O]O O
In2 O O NONNONNGC, O ololoj]ojol OO0 0O0]O0O O

*Note: The 'O' intheabovetableindicates thatthe instruction parameters are allowed to be connected to variables or constants of this

data type.

®  Function description
® This instruction is used to exchange the values of two variables.
® The data types of the two variables shall be the same.

® When this instruction is executed, it is recommended that the execution condition of this instruction is a rising edge. If the execution

condition of this instruction is always TRUE, the values of the two variables will always be exchanged.

® The example program is shown below.

LD:
Online Value Prepared Value
1 VAR & 2 INT 5678
2 VAR é b INT [1234
5 VAR & start BOOL TRUE

start

=h Exchange
I“I EN ENO f——
a| 5678 =in1
b 1234 —in2
ST:
Exchange(a,b);

=N
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225 MoveDigit (digit movement instructions)

This instruction is used to move the value of a number of digits at a specified position and number of digits in one

variable to a number of digits starting at a specified position in another variable.  Library: Standard.

Instruction Meaning FB/FUN Graphic expression ST expression
MoveDigit MoveDigit (
—EN ENO |— In,
—In InPos,
MoveDigit Digit movement instructions FUN —|InPos InOutPos,
— InOutPos Size,
—{Size InOut
—{ InOut );

B Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
In Data source Data source Depends on variable type
InPos Move source bit Move source bit 0 to the number of bitsin In -1
InOutPos | Move destination bit | Input Move destination bit 0 to the number of bits in Out -1
Size Number of digits Number of digits to move (four digits/move) 0 to the number of bitsin In
InOut Move destination Move destination Depends on variable type
Boolean Bit string Integer Real Time, date String
number
W g C|c c | c - 4
In O 1O O0]O]OO|]O|0O
InPos O
InOutPos O
Size O
InOut O |]OoOj]OjJO|]O|]O|]O]|O

*Note: The 'O intheabove tableindicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

®  Function description

® The number of digits in the specified position and number of digits in the input variable is moved to the number of digits starting
from the specified positioninthe ' InOut ' variable, and the four digitsinthe 'In"' variableandthe 'InOut' variable forma

single digit.

® 'InPos' Indicates the position of the input variable digit. Digit 0 is composed of bit 0 ~ bit 3 of the input variable, corresponding to
thevalue of 'InPos' is0; Digit 1is composed of bit 4 ~ bit 7 of the input variable, corresponding to the value of ' InPos ' is 1,
andsoon. 'InOutPos' indicates the position of the number of digits of the ' InOut ' variable. Digit 0 is composed of bit 0 to bit 3
ofthe 'InOut' variable, and the corresponding value of ' InOutPos ' is 0; Digit 4 is composed of bit 1 to bit 7 of the ' InOut '

variable, the corresponding value of ' InOut ' is 1, and so on.

® Size indicates the number of digits.
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® Example program description: Move the digit of two variables of WORD type. The value of 'In' is16#1234, the value of 'InPos'
is 0, thevalue of 'InOutPos' isl,the ' Size' valueis 2,and theinitial value of b is 0. After this instruction is executed, the

value of b is 16#340.

A Precautions

® [fthe position specified by ' InPos ' exceeds the positionrangeof 'In', digit movement will not be executed and the value

of 'InOut' will remain unchanged.

® [fthe position specified by ' InOutPos ' exceeds the position range of ' InOut ', digit movement will not be executed and the

value of ' InOut"' will remain unchanged.

e [fthevalueof 'Size' exceedstherangeofthe 'In' or 'InOut' variable, digit movement will not be executed and the value

of 'InOut' will remain unchanged.

® The example program and the timing diagram are shown below.

Online Value  Prepared Value

il MoveDigit
: : EN ENO[—
a 16#1234—{In
ﬂ}lnF‘n&
1 =—{InOutPos
2 —{Size
h15;ms4ﬂ—||n0ut
ST:
MoveDigit(a,0,1,2,b);
Execution results diagram:
(in) Bit15 - Bit12Bit11 -~ Bit8 Bit7 - Bit4 Bit3 - Bit0
a(ln
1e#123 (0100 (1T 00O }|1T|O|O|]O|T[T1T]0]|1T]0]|O
C AN J\ AN J
Y Y Y Y
Digit 3 Digit 2 Digit 1 Digit 0
Size=2 T
InPos=0
InOutPos=1
Digit 3 Digit 2 Digit 1 Digit 0
A A A A
r Y Y4 X4 N\
Bit15 - Bit12Bit11 -~ Bit8 Bit7 - Bit4 Bit3 - Bit0
b(InOut)

1680340 | 0100 (0O}JO0O (0O |1|0O(T|O|O0OfO]|]O|O0]O

IEH
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2.2.6  Swap (high and low bit data swap instructions)

This instruction is used to swap the high and low bytes of the value in the input variable and put it into the output

variable. Library: Standard .
Instruction Meaning FB/FUN Graphic expression ST expression
Swap
Swap Swap Bytes FUN —EN ENO|— Out: =Swap(In);
—In Out|—
B Input/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
In Data source Input Data source Depends on variable type
Out Swap result Output Swap result Depends on variable type
Boolean Bit string Integer Real number Time, date String
® e =2 2 £ g c § Sl = o ) 5 4 | g | 4 4
o w | = |9 |E |35 |Z|=|5 = = | > g =
o = o el
© @ 2§ 8=z 353553535 ¢F & & 483 2
In O O
Out O

*Note: The 'O intheabove tableindicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.
®  Function description
® Thisinstruction is used to input the valueinthe 'In' variable, swap the high and low bytes, and then put it into the output ' Out '
variable.
® The data types of the two variables shall be the same.
® When this instruction is executed, it is recommended that the execution condition of this instruction is a rising edge. If the execution
condition of this instruction is always TRUE, the values of the two variables will always be exchanged. If the execution condition of this
instruction is always TRUE, thevalue ofthe 'Inl' variablewill be putintothe 'Out' variable after swapping the high and low bytes.
® The example program is shown below.

24

LD:
Online Value
1 VAR - WORD: 16#84D2
2 VAR $ b WORD 16#D284
3 VAR & start BOOL TRUE
1
start Swap
III EM ENO
| a [16#0402—{In Outf—b 16#D204
ST:
b: =Swap(a);
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2.3 Comparison operations

231 EQ(=)

The instruction compares two or more variables/constants for equality. The comparison resultis ' Out .

Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
EQ
—EN ENO—
EQ Equal FUN —'nl Out— Out: =( In1=In2)&(In2= In3)&(INN-1= InN) ;
—{InN

B Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope

Inl Comparison data Comparison data
Input

Depends on data type

Comparison data. LD: PRG can increase or decrease the number

In2~InN | Comparison data . .
of operation objects, Valuesto compareN=2~8

Depends on data type

Out | Comparison result Output Comparison result FALSE or TRUE
Boolean Bit strin Integer Real Time ,date Strin
& E number ’ &
3 w £ 2 £ £ /S € v = v - =m % 4 9 o a
Q o 1z |9 | Cc|Z|=Z|= |3 2B l=|2 | o |9 =
e (Ag8|8|8|5|3|2|2|5|3|2|3|8|E|F|A|8|°| &
Inl O olo,ololo0ojlo0olO0j]O0Oj]OlOO]lO]J]O]O]O]O]O]O0O O
In2~InN O Ol 0000|000 ORNORNONNONNONNG) O
Out O

*Note: The 'O inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

B Function description

® The instruction compares ' Inl ' ~ ' InN ' variables for equality. The comparison result is ' Out ' . For example,

Out : =(In1=In2)&(In2= In3)&(InN-1= InN).The comparison result ' Out ' is ' TRUE' only when all values are equal. Otherwise, the
valueof 'Out' is 'FALSE'.

® Whentheinputvariable types are bit strings, integers and real numbers, theinputvariables "In1' ~ 'In2"' should be differentdata
types. If the datatypesof 'Inl' ~ 'InN' are different, they will be expanded to a data type that includes the ranges of all of the
datatypes. Forexample, 'Inl ' datatypeisINT, 'In2 ' datetypeis DINT, and the DINT data type is used for computational processing.

® |Ifthe data type of the input variable is one of BOOL, TIME, DATE, TOD, DT, and STRING, the input variables 'In1' ~ 'InN' must

be of this data type. Forexample, 'Inl' datatypeis DATE, and the inputvariables 'In2"'~"InN"' mustbe DATE, otherwise a
building error will occur.

IEH
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® The example program is shown below

LD:
Online Value Prepared Value
1 VAR & a INT 1@
2 VAR $ b DINT i@
3 VAR & C REAL 1@
4 VAR efa ] BOOL TRUE
5 VAR # start BOOL TRUE

start EQ

T
|I| EM  ENO

a| 10— oul—a [EETEH
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232 NE(<>)

Theinstruction compares two variables/constants forinequality. The comparisonresultis 'Out '.Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
NE
—EN ENO—
NE Not equal FUN —in outl— Out: =(In1 <> In2);
—In2

®  Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
Inl Comparison data Comparison data Depends on data type
Input
In2 Comparison data Comparison data Depends on data type
Out Comparison result Output Comparison result FALSE or TRUE
Boolean Bit strin Integer Real Time ,date Strin
& 8 number ’ :
m w £ 2 5|5 S € v = gl c ®m»n % 24 9 o 4
o o © =z |8 |C = |z =2|35 | o @|=|3 |0 9 =
= 38 228|333 |3|3 3 5|5 | |g R|FA|5 | 7|¢%
Inl O cojo,ojlojojojojolo ol o0jO0oj]OO0OlO]O]0O0]O0O O
In2 O OO | 0|0 O oO|lo0 0|0 OO0 |0 ]0O0|O0 O
Out O

*Note: The 'O intheabove tableindicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

®  Function description

® Theinstruction compares two variables for inequality. The comparison resultis ' Out ', thatis, Out: =In1<>In2. If they are not equal,

the comparison result ' Out ' is ' TRUE '.Ifthey are equal,itis ' FALSE '.

® When the input variable types are bit strings, integers and real numbers, the input variables 'In1' ~ 'In2" should be different
data types. If the datatypesof 'In1' ~ 'In2"' aredifferent, they will be expanded to a data type that includes the ranges of all of
the data types. Forexample, 'Inl' datetypeisINT,'In2 "' datetypeis DINT, and the DINT data type is used for computational

processing.
® |Ifthe data type of the input variable is one of BOOL, TIME, DATE, TOD, DT, and STRING, the input variables ' In1"' ~ 'In2"' mustbe
of these data types. Forexample, 'Inl' date type is TIME, and the inputvariables 'In2'~"InN"' mustbe TIME, otherwise a

building error will occur.

IS
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® The example program is shown below

LD:
Online Value Prepared Value
1 VAR $ a INT 18
2 VAR $ b DINT 25
5 VAR $ C BOOL TRUE
4 VAR # start BOOL TRUE

start NE
i I = EN  ENO

al 10 Hm  ouf—c [EEIEH

ST:

c:=a<>b;
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233 GT (»),GE(=>), LT (<),and LE (<=)

These instructions compare two or more variables/constants. The comparison resultis ' Out ' . Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
GT
—EN  ENO}—
GT Greater than FUN —int Out— | out: =(In1 > In2)&(In2 > In3)&(InN-1 > InN) ;
—{InN
GE
—EN  ENO|—
Greater than _ | -
GE FUN —nt Out Out: =(In1=>In2)&(In2 => In3)&(InN-1 => InN) ;
or equal to e
—InN
LT
—EN  ENO|—
LT Less than FUN ]l Oug— Out: =(In1 < In2)&(In2 < In3)&(InN-1 < InN);
—{InN
LE
—EN  ENO|—
Less than or | -
LE FUN il Out Out: =(In1<=In2)&(In2<= In3)&(InN-1<= InN);
Equal to o
—InN

B Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
Inl Comparison data Comparison data Depends on data type
. Input Comparison data LD: PRG can increase or decrease the number of
In2~InN Comparison data ) . Depends on data type
operation objects, ValuestocompareN=2~8
Out Comparison result Output Comparison result Depends on data type
N Real . .
Boolean Bit string Integer number Time ,date String
3 w 22 5/ ¢S €lv = v c =®m % 4 9|4 a
o o sl |=|g8|CE|=Z|z|=|= 2l= |2 |0 |9 =
) ~ 8|8|8|3/5|3|5|5|7|3|5 2 8 5 3 8 = z
Inl O ojlojojlojojojojlojojloj]olO0j]O|lO]O|I0O|]0|0O O
In2~InN O OO0 ]O0O|0]O0O OO0 |0 |0|O0 o0 Ol0O| O O
Out O

*Note: The 'O intheabove table indicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.
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Function description

These instructions compare two or more variables or constants. The comparison resultis ' Out '.Theoutputvalue 'Out' is

shown below for each instruction

Instruction 'Q’
GT () IfIn1>In2>...>InN, Out is TRUE. Otherwise, it is FALSE
GE (=>) IfIn1=>1n2=>...=>InN, Out is TRUE. Otherwise, it is FALSE
LT (<) IfIn1<In2<...<InN, Outis TRUE. Otherwise, it is FALSE
LE (<=) IfIn1<=1In2 <=...<=InN, Out is TRUE. Otherwise, it is FALSE

When the input variable types are bit strings, integers and real numbers, the input variables 'Inl1' ~ "In2"' should be different

data types. If the datatypesof 'Inl' ~ 'In2 "' are different, they will be expanded to a data type that includes the ranges of all of

the data types. For example, 'Inl"' date typeis INT,'In2 "' date type is DINT, and the DINT data type is used for computational

processing.
If the data type of the input variable is one of BOOL, TIME, DATE, TOD, DT, and STRING, the input variables 'In1' ~ 'In2"' mustbe
of this data type. Forexample, 'Inl' datetypeis TIME,and theinputvariables 'In2'~"InN"' mustbe TIME, otherwise a building

error will occur.

The GT example program is shown below.

LD:
Assigned to o ype Online Value [Prepared Valud
1 VAR # a INT 25
I VAR # b DINT 15
3 VAR # c REAL 5
4 VAR & d BOOL TRUE
5 VAR # start BOOL

a| 5 —m outl—a [JEETEN

ST:
d:=(a>b)&(b>c);

The GE example program is shown below.

LD:
Online Value [Prepared Value
1 VAR #a INT 28
2 VAR $b DINT 2e
3 VAR # cC REAL 5
4 VAR # d BOOL w3
5 VAR # start BOOL TRUE

start GE
I I I EN ENO

a| 20 Hint oul—o [EEEEN

ST:
d:=(a=>b)&(b>=c¢);
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The LT example program is shown below.

LD:

moE W e e
i

ST:
d:=(a<b)&(b<c);

The LE example program is shown below.

LD:
line Value epared Value
1  VWAR INT 1a
I VAR DINT 1a
3 VAR REAL e
4 VAR BOOL TRUE
5 VAR BOOL TRUE

start LE
:I: EN  ENO
al 10— outf—d
e N3

ST:
d:=(a<=b)&(b<=c);

=N
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241 TON (On-Delay timer)

The TON instruction outputs ' TRUE ' when the set time elapses after the timer starts. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression

TON_lInstance (
IN:= Parameter,

TON_Instance

TON On-Delay timer FB TON PT:= Parameter,
- i
y —{IN Q— Q=> Parameter,
—PT ET— ET=>Parameter
);
B Input/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
) . TRUE : starts delay counter
IN Timer input FALSE or TRUE
Input FALSE: resets delay counter
PT Set time The time span from the time timer starts to the time Q changes to TRUE Refer to the *note
. TRUE: if INis TRUE and delay time PT elapsed
Q Timer output . i FALSE or TRUE
Output FALSE: if INis FALSE
ET Elapsed time Elapsed time since rising edge at IN Refer to the *note
*Note: T#0ms ~ T#213503d23h34m335709.552ms.
S Real . .
Boolean Bit strings Integers Times, dates String
numbers
m x| £ 2 £ § € S € v = g c =m=m 5 4 9 4 4
Q (o) sl | |8 | E = |2 |=|= & = | ® | o |9 =
93@%355335*3353%%0"%
IN O
PT
Out O
ET O

*Note: The 'O' intheabovetableindicates thattheinstruction parameters are allowed to be connected to variables or constants of this

data type.

®  Function description

® The TON instruction outputs TRUE ' when the set time elapses after the timer starts. The minimum unit of timer setting time is

nanoseconds (ns).

® Thetimer starts when timerinput 'IN' changesto ' TRUE '.Elapsedtime 'ET' isincremented astime elapses. When 'ET'
reaches the settime 'PT ', timeroutput 'Q' changesto 'TRUE'. 'ET' will not beincremented after that. The timer is

resetwhen 'IN' changesto 'FALSE'. "ET' changesto0,and 'Q' changesto 'FALSE'.

® If "IN' changesto 'FALSE' afterthe timeris started, the timeris reset even before 'ET ' reaches 'PT'. 'ET' changes

to0,and 'Q"' changesto 'FALSE'.
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The example program is shown below.

LD:

Triggers once in 1 second, and the variable is increased by 1. When Start is TRUE, the value of

intervals of 1 second.

1 VAR
Z VAR
5 VAR
4 VAR
6 VAR

Name
# start
# ET1
&V

# TON1
# Timeon

BOOL
TIME

Online Walue Prepared Value

T#268ms
15

V ' isincremented by 1 at

Comment

TON1

start Timeon TOMN Timeon
] I | 1| e
(I il @ (D
T#IS—PT ET—ET1 T#260ms
2
Timeon ADD
[
I " I EN ENO
v 15  —fin1 Outf—W 15
1—{in2

ST:

TON1 (IN: =start AND (NOT Timeon) ,PT: =T#1s ,Q=>Timeon ,ET=>ET1);
IF EDGEPOS(Timeon) THEN;

V:=V+1;

END_IF;

The timing diagram is shown below.

start(In)

TON_Q(Q)

PT=T#100ms

ET1(ET)

@ If the timer “In” becomes TRUE, then it will start timing.

@ If the timer reaches the set time, then “Q” will become TRUE, and “ET” will remain unchanged.
@ Ifthe timer reaches the set time and “In” becomes FALSE, then “Q” will become FALSE, and “ET” will be reset to 0.
@ Ifthe timer does not reach the set time and “In” becomes FALSE, then “Q” will become FALSE.

— —- TRUE

FALSE

TRUE

FALSE

=N
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242  TOF (Off-Delay timer)

The

TOF instruction outputs FALSE when the set time elapses after the timer starts. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression

TOF_Instance (

TOF_Instance
IN:= Parameter,

. TOF PT:= Parameter,
TOF Off-Delay timer FB
—IN QF— Q=> Parameter,
—PT ET|— ET=>Parameter
);
B  Input/Outputvariable instructions and data types
Name Meaning I/0 Description Parameter scope
) . TRUE : resets delay counter
IN Timer input FALSE or TRUE
Input FALSE: starts delay counter
PT Set time Time from when timer starts until Q changes to FALSE Refer to the *note
. TRUE: if INis TRUE
Q Timer output . . R FALSE or TRUE
Output FALSE : if IN is FALSE and delay time PT elapsed
ET Elapsed time Elapsed time since falling edge at IN Refer to the *note

*Note: T#0ms ~ T#213503d23h34m33s709.552ms

oo Real . .
Boolean Bit strings Integers Times ,dates String
numbers
=) - (%]
@ w | = S  c S € uv|=|0o x| 5| o =
S |3/5/§/5|2|2|2|E|2|5|/5 /5|8 |8 |8|5|8 |92
| mISs|g8|& |5 |35 |~ S I A I B &
IN O
PT @)
Q O
ET @)
*Note: The 'O intheabove table indicates that the instruction parameters are allowed to be connected to variables or constants of this
data type.
®  Function description
® The TOF instruction outputs ' FALSE ' when the set time elapses after the timer starts. The minimum unit of timer setting time is
nanoseconds (ns).
® Thetimerisresetwhen 'IN 'changesto 'TRUE '. 'ET ' changesto0,and 'Q 'changesto ' TRUE'.
® The timer starts when timer input ' IN ' changesto 'FALSE'. 'Q ' changesto 'TRUE '. Elapsed time 'ET ' is
incremented as time elapses. When 'ET ' reaches the settime 'PT', timeroutput 'Q' changesto 'FALSE'. 'ET' is
not incremented after that. The timer is reset when 'IN' changesto ' TRUE ' . "ET' changesto0, and 'Q' changes
to 'TRUE'.
® If "IN' changesto 'TRUE' afterthe timeris started, the timer is reset even before ' ET ' reaches 'PT'. 'ET' changesto

34

0,and 'Q' stillis ' TRUE'.
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The example program is shown below

LD:

When ' Start ' is 'TRUE ',thevalueof 'V ' will be incremented by 1 at intervals of 1 second.

signed to E. ype Online Value Prepared Value Comment
1 &
2 VAR & ET1 TIME T#Eems
5 VAR &V INT 43
4 VAR & TOF1 TOF
5 VAR & Timeoff BOOL TRUE

1 TOF1

start Timeoff TOF Timeoff

| A {

11 1l wooa (D

T#1S —PT ET|—ET1 T#E0ms
2
Timeoff ADD
151 EN
EN ENO
1
V| 43 —in1  Outp—V 43
1—1in2

TOF1 (IN: =start AND (NOT Timeoff) ,PT: = T#1s ,Q=>Timeoff ,ET=>ET1);
IF EDGEPOS(Timeoff) THEN;

V:=V+1;
END_IF;

The timing diagram is shown below

——————————————————————— TRUE
start(n) — = 1 - FALSE
| | |
: - : : TRUE
TOF.Q(Q) | : —————— : ——————— —: —————— FALSE
| |
| L PT=T#100ms ! | | |
|
|
|
|
|
|
|
ET1(ET) T
@

@ Ifthetimer “In” becomes TRUE, then “Q” will become TRUE, and “ET” will be reset to 0.

@ If the timer “In” becomes FALSE, then “Q” will become TRUE, and the timer will start timing.

® Ifthe timer reaches the set time and “Q” becomes FALSE, “ET” will be reset to 0.

@ If the timer reaches the set time and the timer “In” becomes TRUE, then “Q” will become TRUE, and “ET” will be reset to 0.
® If the timer does not reach the set time and “In” becomes TRUE, then “Q” will become TRUE, and “ET” will be reset to 0.

IEH
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243 TP (timer pulse)

The TP instruction outputs TRUE for a set period of time after the timer starts. Library: Standard

Instruction Name FB/FUN Graphic expression ST expression

TP_Instance TP_Instance (

IN:= Parameter ,
P Timer pulse B TP PT:= Parameter,
i u
P —IN QF— Q=> Parameter,
—PT ETH ET=>Parameter
);
®  Input/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
. . TRUE: starts delay counter
IN Timer input FALSE or TRUE
Input FALSE: resets delay counter
PT Set time Timeduringwhich ' Q' remains at TRUE Refer to the *note
. TRUE: Timer output ON
Q Timer output . FALSE or TRUE
Output FALSE: Timer output OFF
ET Elapsed time Elapsed time since rising edge at IN Refer to the *note

*Note: T#0ms ~ T#213503d23h34m33s709.552ms

N Real . .
Boolean Bit strings Integers Times ,dates String
numbers
o - wn
C Cc Cc —
g8 3 &35/ g¢ggEg=z85: 885258 3¢<9 =
e A & g & 3535355/ 5 3§ & A z
In O
PT O
Out O
ET O

*Note: The 'O inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

®  Function description
®  The TP instruction outputs TRUE for a set time after the timer starts. The minimum unit of timer setting time is nanoseconds (ns).

®  Thetimerstartswhentimerinput 'IN' changesto 'TRUE'. 'Q' changesto 'TRUE'.Elapsedtime 'ET' isincremented
astime elapses. When 'ET ' reachesthesettime 'PT', timeroutput 'Q' changesto 'FALSE'. 'ET' isnotincremented

after that. The timeris resetwhen 'IN' changesto 'FALSE'. '"ET' changesto0,and 'Q" stillis ' FALSE '.

® If "IN' changesto 'FALSE' afterthe timeris started, the timer will be continued untilthe 'ET ' reaches 'PT'.If "IN'
changesto 'FALSE ' afterthe 'ET' reaches 'PT', 'ET' willchangeto0,and 'Q' changeto 'FALSE"'.
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®  The example program is shown below

LD:
Online Value [Prepared Value
1 VAR $ TP1 3
3 VAR & start BOOL TRUE
4 VAR & TP Q BOOL FALSE
5 VAR $ ET1 TIME T#8ms
1 TP1
start TP
[ v o
| T#100ms —|PT ETH— T#100ms
ST:

TPL(EN: = TRUE, IN: = start, PT: = T#100ms, Q=>TP_Q, ET=>ET1);

®  Thetimingdiagram is shown below

f - TRUE
start(In) \— FALSE

TPQQ —

PT=T#100ms l PT=T#100ms |

-
>
—
(%)
m

ET1(ET)

| l

@ Ifthetimer “In” becomes TRUE, then “Q” will become TRUE and the timer will start timing.

@ Ifthe timer does not reach the set time and “In” becomes FALSE, then the timer will continue timing.

® Ifthe timerreachesthe settime and “In” becomes FALSE, then “Q” will become FALSE, and “ET” will be reset to 0.

® If the timer reaches the set time and “In” will remain to be TRUE, then “Q” will become FALSE, and “ET” will remain unchanged.
® Ifthe timer reaches the settime and “In” becomes FALSE, then “Q” will remain to be FALSE, and “ET” will be reset to 0.

@ ®

I
N
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244

Example program for modifying timer via touchscreen

38

1ms=10°ns.

When the timing time is 10S, the user only needs to set ' msUINT ' to 10000.

The example program is shown below.

+ msUINT

2 VAR ¢ tempULINT ULINT 16000000000
3 VAR ¢ ms_timevar TIME TH#10s

4 VAR ¢ start BOOL TRUE

5 VAR ¢ TON_instance TON

7 VAR ¢ ET1 TIME TH#10s

8 ¢ TQ

The data type of input parameter ' PT ' is TIME, and the unit is ns (nanoseconds). If the touch screen does not support the date
type of TIME. If users want to set the time in ms (milliseconds) to communicate with the controller through the touch screen, they can
operate following the example below. When converting, bind the variable ' msUINT ' (UINT) to the controller device. In the

software bind the variable ' msUINT ' to %MW100 ( ' Assignto ' the device in the variable table).

Firstly, the value of the variable ' msUINT ' is multiplied by 1000000 (ms — ns), and the resultis putinto 'tempULINT ' (the
variable date type is ULINT). Then the ULINT type variable is converted into a TIME type variable through the ULINT_TO_TIME

because the input parameter ' PT ' of the timer command is the TIME data type, so realize the conversion from ms to ns.

Comment

1
TE MuL ULINT_TO_TIME
—| I I N ENO N ENO
msUINT | 10000 —{in1 Out [——tempULINT 10000000000 tempULINT 10000000000 in Out [~ ms_timevar T#10s
LINT#1000000 —{In2
2 TOM_instance
start TON Ta
| {
| | ()
ms_timevar T#10s —FT ETf—ET1 T#0s

ST:

tempULINT: =msUINT*LINT#1000000;

mstimevar: =ULINT_TO_ TIME(tempULINT);
TON_Instance(In: =start, PT: = mstimevar,ET=>ET1, Q=>TQ)
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2.5 Counter

25.1 CTU (countup)

A counter that performs an add 1 operation each time the rising edge of an input signal is detected. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression

CTU_Instance (

CTU_lInstance
CU:= Parameter,

CTU Reset:= Parameter,
CTU Countup FB —CU Q— PV:= Parameter,
— Reset CVi— Q=> Parameter,
—pv CV=> Parameter
);
B Input/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
Ccu Count input signal When CU changes from FALSE to TRUE, the CV value increases by one FALSE or TRUE
Reset Reset signal Input TRUE: Resetthe CVvalueto0 FALSE or TRUE
PV Setvalue The setting value of the counter 0~ 4294967295
The current count value has reached the set value flag
Q Count completion flag TRUE: When the CV value is equal to the PV value FALSE or TRUE
Output FALSE: When the CV value is not equal to the PV value
cv Current count value The current value of the counter 0~ 4294967295
L Real . .
Boolean Bit string Integer Time, date String
number
w @ = g E C  c|S€ | € | v - |l @ 5 49 9|4 ]
o o @ = |8 E | = =z =|5 @m|& = >|0 |9 =
95@%%335334%3?2%%0"%
Cu O
Reset O
PV O
Q O
cv @)

*Note: The 'O intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.

B Function description
® A counter that performs an add 1 operation each time the rising edge of an input signal is detected.

® When the counterinputsignal ' CU"' changes from FALSE to TRUE,the 'CV' value addsone. Whenthe 'CV' valueisequalto
the 'PV' setvalue,the 'CV' valuestopsincreasing,and ' Q ' changesfrom FALSE to TRUE.

® When the counter reset signal ' Reset ' is TRUE, the countcompletionflag ' Q' becomes FALSE, and the current count value
CV ' isresetto 0. When the counter reset signal ' Reset ' is TRUE, the inputsignal ' CU ' valueisinvalid, thatis,the 'CV'

value cannot be counted through the input signal ' CU " .

=N
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® The example program is shown below.

Initial value

1 VAR $ CTUl
I VAR & U1
3 VAR & RS
4 VAR & PVl
5 VAR ¢ CV1
5 VAR & QU

cTu
BOOL
BOOL

UDINT
UDINT
BOOL

1 cTu1
cu1 CTuU au
| 1 {
| | W oa { )
RS —Reset CVf—CWV1
PV1 —PV

ST:
CTU1(CU:=CU1,Reset: =RS,PV:=PV1,Q=>QU,CV=>CV1)

H

®  Thetimingdiagram is shown below.
(A I A IR
CU1(CU) FALSE
— — — — TRUE
RS(Reset) FALSE
I
I
PV1(PV)
CV1(CV)
0 — - ——————————————————— = — = — — - .
e ————————— — - TRUE
QuU(Q) FALSE

@ If “CU” becomes TRUE, “CV” will increase by 1.
@ If “CV” equals “PV”, then “Q” will become TRUE, and “CV” will remain unchanged.
® If “Reset” becomes TRUE, then “Q” will become FALSE, and “CV” will become 0.

40
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252

CTD (countdown)

A counter that performs a minus 1 operation each time the rising edge of an input signal is detected. Library: Standard

Instruction Name FB/FUN Graphic expression ST expression
CTD_Instance CTD_Instance (
— CD:=Parameter,
CTD Load:= Parameter,
CTD Countdown FB —CD Q- PV:= Parameter,
— Load CV|— Q=> Parameter,
—pv CV=> Parameter
);
®  Input/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
. . When CD changes from FALSE to TRUE, the CV value is
CcD Count input signal FALSE or TRUE
subtracted by one
Load Load signal Input TRUE: Move PV value to CV FALSE or TRUE
PV Setvalue The setting value of the counter 0~ 4294967295
The current count value decreases to 0 flag
Q Count completion flag TRUE: When the CV value is equal to 0 FALSE or TRUE
Output FALSE: When the CV value is not equal to 0
cv Current count value The current count value of the counter 0~ 4294967295
N Real . .
Boolean Bit string Integer Time, date String
number
o] W | = g S clclc€lc vl -l =m 5|3 9|4 a
o o w | = |8 |E |2 |Z|=|5|@m|&d|= |2 |0 |9 =
Qag‘égzﬁazﬁﬂﬁﬁkgﬁmoﬂg
CD @)
Load O
PV O
Q @)
cv O
*Note: The 'O inthe above table indicates that the instruction parameter allows connection to variables or constants of that data type.

®  Function description

® Acounter that performs a minus 1 operation each time the rising edge of an input signal is detected. Library: Standard.

® When the counter loading signal 'Load ' isTRUE,the 'PV' valueismovedto 'CV',and the countcompletionflag 'Q"' is

FALSE. At this point, the input signal ' CD ' valueisinvalid, which indicates thatthe ' CV ' value cannot be counted through the

inputsignal ' CD'.When counting, the loading signal ' Load ' needs to be changed to FALSE.

® When the counter loading signal ' Load ' changes from TRUE to false, and the counter input signal ' CD '

changes from false to

TRUE,the 'CV' value decreasesby 1.Whenthe 'CV' valueisequalto0,the 'CV' value stops decreasing, and at the same

time, ' Q"' changes from false to TRUE.

=N
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® The example program is shown below.

Initial Value

1 VAR & CTD1 cTD

2 VAR % CD1 BOOL

3 VAR % Loadl BOOL

4 VAR # PV1 UDINT 4
5 VAR & CV1 UDINT

5 VAR # QD BOOL

Load1 —Load CWV—CWV1
P — PV

ST:
CTD1(CD:=CD1, Load: = Loadl, PV:=PV1,Q=>QD, CV=>CV1);

®  Thetimingdiagram is shown below.

ISR e S s s s B

I I
' ——d L L —— - TRUE
| | | |
Load1(Load) ! | f | f f FALSE
| | | | |
| | | | |
PV1(PV) ' ' | : :
1 I I
cvi(ey) ' :
]
0
QD(Q)

@ @

@® If “Load” becomes TRUE, the “Q“ will become FALSE, and "PV” will be shifted into “CV”.
@ If “CD” becomes TRUE, then “CV” will decrease by 1.
® If “CV” equals 0, then “Q” will become TRUE.
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253 CTUD (countup and down)

A counter that performs an add or subtract operation based on the rising edge of the input signal for addition counting

and the rising edge of the input signal for subtraction counting. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
CTUD_Instance CTUD_Instance (
CU:=Parameter,
cTuD CD:= Parameter,
Count uo and —cv QU — Reset:= Parameter,
untu
CTUD do F; FB —CD QD — Load:= Parameter,
w
— Reset CV|— PV:= Parameter,
—{ Load Q=> Parameter,
—{pv CV=> Parameter
).
B |nput/output variable descriptions and data types
Name Meaning 1/0 Description Parameter scope
. . When CU changes from FALSE to TRUE, the CV value increases
cu Add count input signal FALSE or TRUE
by one
L . When CD changes from FALSE to TRUE, the CV value is
CcD Subtraction input signal FALSE or TRUE
subtracted by one
Input
Reset Reset signal P TRUE: Resetthe CVvalueto0 FALSE or TRUE
Load Load signal TRUE: Move PV value to CV FALSE or TRUE
PV Set value The setting value of the counter 0 ~ 4294967295
The current count value has reached the set value flag
QU | Add count completion flag TRUE: When the CV value is equal to the PV value FALSE or TRUE
FALSE: When the CV value is not equal to the PV value
The current count value decreases to 0 fla
Subtraction count Output ) &
QD . TRUE: When the CV value is equal to 0 FALSE or TRUE
completion flag )
FALSE: When the CV value is not equal to 0
cv Current count value The current count value of the counter 0 ~ 4294967295
N Real . .
Boolean Bit string Integer Time, date String
number
3 w = (2|5 g/c|S|€ v =g c = |%5|al9|4 4
9335355.35%—'35'52530-'5
Cu O
CcD O
Reset O
Load O
PV O
QU O
QD @)
cv O

*Note: The 'O' intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.
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I

Function description

A counter that performs an add or subtract operation based on the rising edge of the input signal for addition counting and the rising

edge of the input signal for subtraction counting.

When 'Reset' and 'Load' areFALSE,whenthecountinputsignal 'CU"' changesfrom FALSEto TRUE,the 'CV' valueadds
one.Whenthe 'CV' valueequalsthe 'PV' setvalue,the 'CV ' valuestopsincreasing,and atthistime, ' QU ' changesfrom

FALSE to TRUE.

When 'Reset' and 'Load ' areFALSE,whenthesubtractioncountinputsignal 'CD ' changesfrom FALSEto TRUE,the 'CV'
value subtractsone.Whenthe 'CV' valueequalsO,the 'CV' valuestopsdecreasing,and atthispoint,the ' QD' changesfrom

FALSE to TRUE.

When the counter reset signal ' Reset ' is TRUE,the 'CV' value becomes 0, the increase count completionflag ' QU ' is

FALSE, and the decrease count completion flag ' QD' is TRUE.

When the counter loading signal 'Load ' isTRUE,the 'PV' valueismovedto 'CV',thecountcompletionflag 'QD ' becomes
FALSEand 'QU ' becomesTRUE.Atthispoint,theinputsignal 'CD ' valueisinvalid, whichindicatesthatthe 'CV ' valuecannot
be counted through the input signal ' CD ' . When counting, the loading signal ' Load ' needs to be changed to FALSE.

Whenboth 'Reset' and 'Load' areTRUE,the 'CV' valuebecomes0,theadd countcompletionflag ' QU ' isfalse,and the

subtraction count completion flag ' QD ' is TRUE.

The example program is shown below.

LD:
Initial Value
1 VAR # CTUD1 CTuUD
2 |var $ CU1 BOOL
3 vaR 4 CD1 EOOL
4 VAR 4 RS BOOL
5 VAR 4 Loadl BOOL
& VAR & PV1 UDINT 2
7 VAR # V1 UDINT
& VAR $ QU1 BOOL
3 |var 4 QD1 EOOL
1 cTUD1
cu1 CTUD QU
| | {
| | U au ()
CM—CD  QD}—aQD1
RS —{Reset CV|—CV1
Load1 —{Load
PVl —PV
ST:
CTUD(
CU:=CU1,
CD:=CD1,
Reset: =RS,
Load: =Loadl,
PV:=PV1,
QU=>QU1,
Qb=>QD1,
Cv=>CV1),
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° The timing diagram is shown below.

______________ TRUE
CU1(CU) | . | | | FALSE
| [ | | | -——- TRUE
CD1(CD) : : : : : L FALSE
[ | r__T_T___T____T _____ FTT T T AT T T T TRUE
RS(Reset) | L . ' ' : : FALSE
[ [ | - | | o
! I I | ! ! ' (‘1 TRUE
Load1(Load) | | | L l I : : FALSE
[ [ | L | | !
| I L | | | Lo
PVI(PV) _ _ _y _ _ _ __ ! - — Ak ————- ! o 1l
I | | '
cv1(ev) ____J—————————q [ r————————q ;—————————L__
o —————— -+ —- : ————— 4-———- === .
[
|
|

(_________T i r—————— TRUE
i : FALSE
' ' — — — - TRUE
(QD1)QD ! | ,_[ FALSE
[ [T
® ®

© @

!
|
(QuUHQU i

@ If “CV” equals “PV”, then “QU” will become TRUE, and “CV” will stop increasing.

@ If “Reset” becomes TRUE, then “QU” will become FALSE, “QD” will become TRUE, and “CV” will become 0.

®@ If “CV” becomes 0, then “QD” will become TRUE, and “CV” will stop decreasing.

@ If “Load” becomes TRUE, then “QU” will become TRUE, “QD” will become FALSE, and "PV” will be shifted into “CV”.

IEN
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2.6  Math functions

2.6.1 ADD (addition)

Perform addition operations on data of bit string, integer, real number, time, and date. Library: Standard

Instruction Name FB/FUN Graphic expression ST expression
ADD
—EN ENO|—
ADD Addition FUN —int  Out— Out:=In1 +In2+ - +InN;
—InN

B Input /output variable descriptions and data types

Name Meaning 1/0 Description Parameter scope

Inl Augend Augend Depends on variable type

When the program is written, the number of

Input additions can be increased or decreased by the )
In2to InN Addend . . Depends on variable type
programming software, and the range of N is from 2
to8
Out Sum Output Sum of In1~InN Depends on variable type
Boolean Bit strin Integer Real Time, date Strin
& 8 number ’ &
o m £ 2 5 ¢  c S € v = 9 ®»l% o 9 4 4
o o © =z |8 |C = |z =2|35 | o @|=|3| 0 9 =
s 3|8 228|333 |3|3 3 5|5 | |g R|FA|5 | "|¢%
Inl oO]lo 0|0 o0 ORI NONING, o] O
In2 to
InN oOj]olO0O|]O]O|0O0|O|O O] O
Out ojloolojojojojolo o0 O0]0O0]0O00O0O O 0

*Note: The 'O inthe above table indicates that the instruction parameter allows connection to variables or constants of that data type.

®  Function description
® Addinput data of bit string, integer, real number, time, date, and output the resultas ' Out ', thatis, Out=In1+In2+...+InN.

® When the input variable types are bit string, integer, or real number, it is allowed that the input variables 'Inl1' to 'InN' have
different data types. When the data types from 'Inl1' to 'InN' are different, perform the operation with the data types

containing 'Inl' to 'InN'.Ifthedatatypeof 'Inl' isSINTandthedatatypeof 'In2"' isINT,then the operationisprocessed
using INT.

® Thewidthofthe 'Out' datatype mustbe greaterthan orequal to the maximum width oftypesfrom "Inl1' to 'InN',otherwise
software compilation errors will occur. If the data typesfor "In1' and 'In2' areINT and SINT, respectively, then the data types
for 'Out' should be INT, DINT, etc.

® When performing addition operations on data of time and date types, only the following three combinations are supported:
1. In1, In2, and Out data types are all TIME.
2. Thedatatypefor 'Inl' isTOD (TIMEOF-DAY), the datatypefor 'In2"' isTIME,and the datatypefor 'Out' isTOD.

3. Thedatatypefor 'Inl' isDT (DAY-AND-TIME), the datatypefor 'In2' isTIME,and thedatatypefor 'Out' isDT.
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ANote

Thesumof 'Inl1' to 'InN' may exceed the valid range of the 'Out' data type. If the datatypesof 'In1' and 'In2' are
both INT and have numerical values of 32767 and 1, respectively, if the data type of the ' Qut' variable is INT, the value of ' Out'
is-32768; Ifthe ' Out' datatypeis DINT, the value is32768.

The example program is shown below.

1 VAR # start BOOL TRUE
2 VAR % a INT s
S VAR % b DINT 108
4 VAR ¥ c REAL 1.5
s VAR +d [ lrea 151.5

start ADD
] I 1 N
EN ENO
I
a 50 =—in1 Outf=—d 151.5
b 100 —{in2
C 15 IN3

ST:

d:=a+b+c;

1S
N



Chapter 2 Instruction description

2.6.2

SUB (subtraction)

Subtract data of bit string, integer, real number, time, date. Library: Standard

Instruction Name FB/FUN Graphic expression ST expression
SuB
. —EN ENO|—
SUB Subtraction FUN Out: =1Inl-1n2;
—In1  Out|—
—In2
B Input /output variable descriptions and data types
Name Meaning 1/0 Description Parameter scope
Inl Minuend Minuend Depends on variable type
Input
In2 Subtrahend Subtrahend Depends on variable type
Out Difference Output The difference between Inl and In2 Depends on variable type
o Real . .
Boolean Bit string Integer Time, date String
number
@ m | = g S ¢ c|S <€ uw = ol =3|% | 2|94 4
Q o |z |8 (c |3 |Z|=|= Al = | >0 9 =
e A |8|/8|8|5|2|2|5|5|5|3 /5 |8 &|F|8|5|¢2
Inl cojo,olojojojojojlololo0j]O0oj]OlOlO]O]0O|O0O
In2 oOlo OO0 O ONNONNONNONNCENONNONNONNONNGC)
Out cojlo,olojojojojojlo o0 O0]l]O0O]0O0|0O0O O O
*Note: The 'O' intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.
B Function description
® Subtractthe subtracted number 'Inl' from the subtractednumber 'In2' andoutputtheresultto 'Out',thatis, Out=Inl-In2.
® When the input variable types are string, integer, and real number, it is allowed that the input variables 'In1"' to 'In2"' have
different data types. When the data typesfrom 'Inl1"' to 'In2"' aredifferent, perform the operation with the data types
containing 'Inl' to 'In2'.Ifthedatatypeof 'Inl' isSINT and the datatypeof 'In2"' isINT,then the operationis
processed using INT.
® Fortime and date types, only the following types of subtraction are supported:
1. Thedatatypes 'Inl', '"In2',and 'Out' areall TIME.
2. Thedatatypefor 'Inl' isTOD,thedatatypefor 'In2"' isTIME, and the datatypefor 'Out' isTOD.
3. Thedatatypesfor 'Inl' and 'In2' areTOD,andthedatatypefor 'Out' isTIME.
4.  Thedatatypesfor 'Inl' and 'In2' areDATE,andthedatatypefor 'Out' is TIME.
5. Thedatatypesfor 'Inl' and 'In2' areDT,and thedatatypefor 'Out' isTIME.
6. Thedatatypesfor "Inl1' and 'In2' areDT,and the datatypefor 'Out' isTIME.
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ANote

® Thedifference between 'Inl' and 'In2' mayexceed thevalid range ofthe 'Out' data type. If the datatypesof 'Inl'
and 'In2 "' areboth INT and have values of -32768 and 1, respectively, if the data type of ' Out ' isINT, thevalueof 'Out' is
32767;Ifthe 'Out' datatypeisDINT,thenthevalueof 'Out' is-32769.

® The example program is shown below.

LD:

line Value

I
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263 MUL (multiplication)

Multiply data of bit string, integer, and real number. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
MUL
—EN ENO—
MUL Multiplication FUN —|n1  Out|— Out: =In1 * In2 *--* InN;
—InN

B Input /output variable descriptions and data types

Name Meaning 1/0 Description Parameter scope
Inl Multiplicand Multiplicand Depends on variable type
o Input Multipliers can be increased or decreased through )
In2to InN Multiplier . Depends on variable type
programming software, values to compare N=2to 8
Out Product Output The product of In1~InN Depends on variable type
N Real . .
Boolean Bit string Integer Time, date String
number
= w £ 2 5|5 S € v = gl c ®m»n % 24 9 o 4
o o 3l |z ¢ c = =2 = = |@m & | =z |2 |0 9 =
s | 3 g|8|g| = /5|3|5 5|7 5|5 || |F|m|° |7 |&
Inlto
N oO|lo 0|0 ONNON RO NG) O O
Out oOlo o0 lO0 OO0 0O

*Note: The 'O intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.

®  Function description
® Multiply input data of bit string, integer, and real number, and output the resultto ' Out ', thatis, Out=In1*In2 *... * InN.
® Multiply input data of bit string, integer, and real number, and output the resultto ' Out ', thatis, Out=In1* In2 *... * InN.

® The width of the 'Out' data type must be greater than or equal to the maximum width of types 'Inl' to 'In2', otherwise
software compilation errors will occur. If the data typesfor "In1' and 'In2' areINT and SINT, respectively, then the data types
for 'Out' should be INT, DINT, etc.

ANote

® Theproductof 'Inl1' to 'InN' may exceed the valid range of the 'Out' data type. If the data typesof 'Inl1' and 'In2'
are both INT and have values of 20000 and 2, respectively, if the data type of ' Out' isINT, thevalueof 'Out' is-25536;Ifthe '
Out' datatypeis DINT,thenthe 'Out' value is40000.
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The example program is shown below.

LD:

1 VAR # a INT
2 VAR # b DINT
5 VAR & c REAL
4 VAR # d REAL
5 VAR # start BOOL
O
start MUL
I I I EN ENOD
a 1 —{in1 Outf—d 75
b 5 —{in2
c 1.5 —{IN3
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264

DIV (division)

Perform division operations on data of bit string, integer, and real number. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
DIV
- —EN ENO|—
DIV Division FUN Out:=In1/1In2;
—{In1  Outj—
—In2
B Input /output variable descriptions and data types
Name Meaning 1/0 Description Parameter scope
Inl Dividend Dividend Depends on variable type
Input
In2 Divisor Divisor Depends on variable type
Out Quotient Output Quotient of In1 and In2 Depends on variable type
Boolean Bit strin Integer Real Time, date Strin
& 8 number ’ g
o] m | = g Slc|lc € S 0w = oleclzm 5la 94 a
o o S |23 |8 |lE|Z=|Z|3|= & 1= | > |0 | © =
e A |8|/8|8|5|2|2|5|5|5|3 /5 |8 &|F|8|5|¢2
Inl ojlojlojlojoj]oj]ojJOo|j]O|l O O]0O|0O0]|O0O
In2 OO | 0|0 O O NONNONNCHNON NGO
Out ojlojlojlojoj]oj]ojJ]OoO|]O|l O 0O]0O|0O0]|O0O
*Note: The

B Function description

® Thedividend

® When the input variable types are bit string, integer, and real number, it is allowed that the input variables

different data types. When the data types from

"In1'

is divided by the divisor '

"In1'

to "In2'

In2 ', and the resultis outputto ' Out ' .Out=In1/In2.

"Inl1' to

"In2'

are different, the operation should include the data types

"O" inthe above table indicates that the instruction parameter allows connection to variables or constants of that data type.

have

from 'Inl' to 'In2'.Forexample,ifthedatatypeof 'Inl' isSINT andthedatatypeof 'In2' isINT,the operation will be
processed using INT.

® Thewidthofthe 'Out' datatype mustbe greaterthan or equal to the maximum width of types

software compilation errors will occur. For example, if the data types for

the datatypesfor ' Out' should be INT, DINT, etc.

"Inl'

and

"In2"'

"Inl' to

® When performing addition operations on data of time and date types, only the following three combinations are supported:

1.

2.

3.

52

The data types

The data type for '

is TOD (TIMEOF-DAY), the data type for

"Inl', "In2"',and 'Out' areall TIME.

"In2"

"In2 ', otherwise

are INT and SINT, respectively, then

is TIME, and the data type for ' Out' is TOD.

The datatypefor 'Inl' isDT (DAY-AND-TIME), the datatype for 'In2 ' is TIME, and the datatypefor 'Out' isDT.
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ANote

® Thequotientof 'Inl

and 'In2' may exceed the valid range of the ' Out ' data type. If the data type of In1 and In2 is INT, the
values are -32768 and -1, respectively. If the data type of Out is INT, the value of Out is -32768; If the Out data type is DINT, the value of
Out is 32768.

® When the divisoris0, the valueof ' Out' isO.

® The example program is shown below .

1 VAR $ a
2 VAR $ b
3 VAR # C
4 VAR 4% start
1 H
start DIV
: I : EN ENO
a 55 —{In1 Outp—c 1.833333
3 —{In2
ST:
c:=a/b;

IEH
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2.6.5 ABS (absolute value calculation)

Calculate the absolute value of bit string, integer, and real number. Library: Standard

Instruction Name FB/FUN Graphic expression ST expression
ABS
Absolute value
ABS ) FUN —EN ENO|— Out:=ABS(In);
calculation
—In Out—
B Input /output variable descriptions and data types
Name Meaning 1/0 Description Parameter scope
In Raw value Input Raw value Depends on variable type
Out Absolute value Output Absolute value Depends on variable type
Boolean Bit strin Integer Real Time, date Strin
& 8 number ’ :
3 w £ 2| 5| |c S| € vl | = % 2 9| a
Q o = |8 |CcC (3|2 |3 |= 2l=z= | 2|0 | @9 =
e |R|g8|8|8|53|3|2|2|5|5|3|5|&|E|F|F|8|5|¢8
In ojlo,ojlojoj]ojJ]ojJOo|O O 0O0]0O0|0]|O0O
Out ojlo,olojojojJ]ojJOo|j OO 0O0]0O|0]O0O

*Note: The 'O inthe above tableindicates that the instruction parameter allows connection to variables or constants of that data type.

®  Function description

®  Calculate the absolute valueof 'In' andoutputtheresultto 'Out'.
® Whenthe 'In' and 'Out' datatypes are different, the width of the ' Out' data type must be greater than or equal to the
widthofthe 'In' data type, otherwise software compilation errors will occur.

®  Theexample program is shown below.

LD:
Online Value Prepared Value
1 &
2 &
3 VAR & start BOOL TRUE
1
start ABS
III EN END
a -2E8 —In Outf—b 25
b: =ABS(a);
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2.6.6  MOD(integer remainder of division)
Calculate the remainder of a division operation on bit string and integer. Library: Standard
Instruction Name FB/FUN Graphic expression ST expression
MOD
Integer
: —EN ENO}—
MOD remainder of FUN Out:=In1 MOD In2;
- —In1  Outj|—
division
—In2
B Input /output variable descriptions and data types
Name Meaning 1/0 Description Parameter scope
Inl Dividend Dividend Depends on variable type
Input
In2 Divisor Divisor Depends on variable type
Out Remainder Output The remainder of dividing In1 by In2 Depends on variable type
Boolean Bit strin Integer Real Time, date Strin
& 8 number ’ &
o m £ 2 5 ¢  c S € v = 9 - @5 o 9 4 4
o o © =z |8 |C = |z =2|35 | o @|=|3 |0 9 =
s 3|8 228|333 |3|3 3 5|5 | |g R|FA|5 | "|¢%
Inl ojlo,oloj]oj]oOoj]O|]O]O OO0
In2 oOlo o000 ]0O]0O0|O0 oO|lo0 0|0
Out ojlojloloj]oj]OoOj]O|]O|]O|O|0O|O

*Note: The 'O' intheabovetableindicates thatthe instruction parameter allows connection to variables or constants of that data type.

B Function description

® Output the remainder of dividing the dividend ' In1' bythedivisor 'In2' to 'Out'.

® When the input variable types are bit string, integer and real number, different data types of input variables

allowed. When the data typesfrom 'Inl' to

to 'In2'.Ifthedatatypeof 'Inl' isSINT andthedatatypeof 'In2'

® Thewidthofthe 'Out' datatype mustbe greater than or equal to the maximum width of types

software compilation errors will occur. For example, if the data types for 'In1"' and 'In2'

the data typesfor ' Out' should be INT, DINT, etc.

ANote

"In1'

"Inl1' to

to

"In2"
"In2' are different, perform the operation with the data types containing

is INT, then the operation is processed using INT.

are

"In1"'

"In2 ', otherwise

are INT and SINT, respectively, then

IEH
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® Whenthevalueof 'In2' is0,thevalueof 'Out' isO.

® The example program is shown below.

Online Value

1 VAR & INT 5
2 VAR & INT 3
3 VAR & c INT 2
4 VAR # start BOOL TRUE
R
start MoD
= I : EN ENC
a —In1 Outf—c 2
b 3 —In2
ST:
c:=aMOD b;
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2.6.7 MODREAL (real number remainder of division)
Calculate the remainder after dividing a real number. Library: Standard
Instruction Name FB/FUN Graphic expression ST expression
MODREAL
Real number —EN ENO |—
MODREAL . . FUN Out: =MODREAL(In1,In2);
remainder of division —{Int Out|—
—In2
B Input /output variable descriptions and data types
Name Meaning 1/0 Description Parameter scope
Inl Dividend Dividend Depends on variable type
Input
In2 Divisor Divisor Depends on variable type
Out Remainder Output The remainder of dividing In1 by In2 Depends on variable type
Boolean Bit strin Integer Real Time, date Strin
& 8 number ’ :
3 @ | = g S ¢ c|S <€ uw = ol =3|% | 2|94 41
S S|d|8|2|2 | EE|5E|Z2|8|z|= Bl |2|g|9| 2
s |A|8|8|8/5/3/5/3 5 55 5|F F A& F S|F E
Inl O | O
In2 O | O
Out O 0O
*Note: The 'O' intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.

B Function description

® Output the remainder of dividing the dividend

® Allow input variables
perform the operation with the data types containing

datatypeof 'In2'

is LREAL, LREAL will be used for operation processing.

"In1'

to

"In1'

"Inl' to

by the divisor

"In2"

to

"Out'.

"In2 ' with different data types. When the data types from

"Inl"'

® Thewidthofthe 'Out' datatype mustbe greater than or equal to the maximum width of types

software compilation errors will occur.

to

"Inl'

"In2 "' aredifferent,

"In2 ' . Forexample, if the data type of 'Inl' isREAL and the

to 'In2 "', otherwise

IS
N
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ANote
® Whenthevalueof 'In2' is0,thevalueof 'Out' isO.

® The example program is shown below.

signed to ¥ Online Value
1 VAR $ a REAL 18.6
2 VAR $ b REAL 3.5
3 VAR $ c REAL a.1208804
4 VAR & start BOOL TRUE
4
S MODREAL
I I I EN ENOD
a 106 In1 Qutf—rc 0.1000004
b 3.5 In2
ST:

c:=MODREAL(a, b);
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2.6.8 MODTURNS (modulo rotation number calculation)

Take an integer as the quotient of a division operation on a real number. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
MODTURNS
. . —EN ENO —
MODTURNS Modulo rotation number calculation FUN 1 out Out: =MODTURNS(In1, In2);
—in ut —
—In2

B Input /output variable descriptions and data types

Name Meaning 1/0 Description Parameter scope
Inl Input value Input value Depends on variable type
Input
In2 Mode range Mode range Depends on variable type
Out Cycles Output Cycles Depends on variable type
N Real . .
Boolean Bit string Integer Time, date String
number
o] m | = g S|lc|lc €€ v = golelxm 52 94 a
(o] S S 2 =g/t = =z 2|z |@o|@ |z |2|0 @ =
s | 3 g|8|g| = /5|3|5 5|7 5|5 || |F|m|° |7 |&
Inl O 0O
In2 O
Out O

*Note: The 'O' intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.

B Function description
® Divide '"Inl1' and 'In2' andround their quotients to output ' Out '.

e 'Out' followsroundingrules: rounding downwards. When the quotient is an integer, directly remove the decimal part and round

it up; When the quotient is negative, after removing decimals, it needs to be rounded up to -1.

"In1"' "In2' 'Out '
720 360 2
=720 360 -2
721.8 360 2

-721.8 360 -3

13
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ANote

® The input variable and output variable data types of this instruction are different.

® When thevalueof 'In2' is0,thevalueof 'Out' is0.

® The example program is shown below.

LD:
line WValue
1 VAR  a REAL -728.5
2 VAR s b REAL 360
S VAR s c DINT -3
4 VAR ¢ start BOOL

. MODTURNS

1IN -

I | I EN END
a -r20.5 —in1 Outf—ec -3
b 360 —inz

ST:
c:=MODTURNS(a,b);
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2.6.9

MODABS (modulo set position calculation)

The phase is obtained by operating on two real variables or constants. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
MODABS
. . —EN ENO [—
MODABS Modulo set position calculation FUN 1 out Out: =MODABS(In1, In2);
—n ut—
—In2

B Input /output variable descriptions and data types

Name Meaning 1/0 Description Parameter scope
Inl Input value Input value Depends on variable type
Input
In2 Modulo range Modulo range Depends on variable type
Out Phase Output The phase obtained by dividing In1 by In2 Depends on variable type
N Real . .
Boolean Bit string Integer Time, date String
number
o] m | = g S|lc|lc €€ v = golelxm 52 94 a
(o] S S 2 =g/t = =z 2|z |@o|@ |z |2|0 @ =
s | 3 g|8|g| = /5|3|5 5|7 5|5 || |F|m|° |7 |&
Inl O 0O
In2 O
Out O 0O
*Note: The 'O' intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.

B Function description

® This instruction is used to calculate the phase obtained by performing an operation on two real variables or constants, and the result

isoutputto 'Out'.The 'Out' isa positive number, and the phase of the shaft or cam can be calculated using this command. The

examples of values for

® Allowinputvariables "Inl'
data types, perform the operation with the data type that includes all the value ranges of

type of

"Inl', "In2',and 'Out' areshown in the table below.
'Inl’ "In2"' ' Out '
540 360 180
-540 360 180
560 360 200
-560 360 160

and 'In2"' tobevariablesof different data types. When

"In1’

and 'In2' arevariablesofdifferent

"In1' and 'In2'.Forexample,ifthe data

"Inl' isREAL and the datatypeof 'In2' isLREAL,then the LREAL data type is used for processing.

® Thewidthofthe 'Out' datatype mustbe greaterthanorequaltothewidthofthe 'Inl' and 'In2' types, otherwise, software

compilation will report an error. Forexample, if the data types for

"Inl'

and

"In2 ' areREAL and LREAL, respectively, then the data

typefor 'Out' needstobeLREAL, etc; If the datatypeofthe 'Out' linked variableis REAL, an error will be reported during software

compilation.
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ANote

® Whenthevalueof 'In2"' is0,thevalueof 'Out' isO.

® The example program is shown below.

Online Value

1 VAR $ a REAL 548
2 VAR ] REAL 360
3 VAR $ c LREAL 188
4 VAR # start BOOL TRUE

start WMODABS

i I = EN END
a 540 —{In1 Outf—c 180
b 360 —In2

ST:
c:=MODABS(a, b);
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2.6.10 RadToDeg (radian to degree)

This instruction is used to convert radian to degree. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
. RadToDeg
Radian to
RadToDeg ' FUN —en  Enol Out: =RadToDeg(In );
degree
—In Out|—
B Input /output variable descriptions and data types
Name Meaning 1/0 Description Parameter scope
In Radians Input The radian value to be converted Depends on variable type
Out Degree Output Converted degree value Depends on variable type
L Real . .
Boolean Bit string Integer Time, date String
number
o] m | = g Slc|lc € S 0w = oleclzm 5la 94 a
Q o © |z |8 (c |3 |Z|=|= Al = | >0 9 =
e A |8|/8|8|5|2|2|5|5|5|3 /5 |8 &|F|8|5|¢2
In ojlojlojlojoj]oj]ojJOo|j]O|l O O]0O|0O0]|O0O
Out O 0O

*Note: The 'O intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.

®  Function description

e Thisinstruction is used to convert the radian (rad) value in the input variable 'In"' tothedegreevalue (°)andoutputitto 'Out'.

The conversion formula Out=In * 180/m.

® The example program is shown below.

LD:
Online Value Prepared Value
1 VAR & a REAL 5
2 VAR $ b LREAL 286.478897...
3 VAR # start BOOL TRUE

start

RadToDeg
: I : EN ENG
a 5 —In Outp—b 286 478897565412

ST:
b:=RadToDeg(a);

IEN



Chapter 2 Instruction description

2.6.11 DegToRad (degree to radian)

This instruction is used to convert degree to radian. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
DegToRad
DegToRad Degree to radian FUN —{EN ENO [— Out: = DegToRad (In);
—In Out—

B Input /output variable descriptions and data types

Name Meaning I/0 Description Parameter scope
In Degree Input The degree value to be converted Depends on variable type
Out Radians Output The converted radian value Depends on variable type
o Real . .
Boolean Bit string Integer Time, date String
number
3 @ | = g S ¢ c|S <€ uw = ol =3|% | 2|94 41
o o S |23 |8 |lE|Z=|Z|3|= &1 = | > |0 | © =
e A |8|/8|8|5|2|2|5|5|5|3 /5 |8 &|F|8|5|¢2
In ojlojlojlojoj]oj]ojJOoO|]O O 0O]0O|0O0]|O0O
Out O 0O

*Note: The 'O intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.

B Function description

® Thisinstruction is used to convert the degree (°) value in the input variable 'In"' to the radianvalue (rad)

, and then output it

to 'Out'.
® The conversion formula Out=(In/180) * 1.

® The example program is as follows:

Online Value Prepared Value

1 VAR 4 a LREAL 180
2 VAR ¢ b REAL 3.141593
3 VAR olstart ] BOOL TRUE
start DegToRad
:I: EN  ENO
a 180 —in Outf—b 3.141503

ST:
b:=DegToRad (a);
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2.6.12 SIN/COS/TAN (trigonometric function)

Calculate the trigonometric function of the input variable 'In' andoutputtheresultto 'Out'.Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression

SIN
SIN Sine FUN —EN ENO|}|— Out:=SIN(In);

—In Out (—

cos
COS Cosine FUN —EN ENO|— Out: =COS(In);

TAN
TAN Tangent FUN —EN ENO[— Out: =TAN(In);

B Input /output variable descriptions and data types

Name Meaning 1/0 Description Parameter scope
In Input value Input Value to be converted. Unit: radians Depends on variable type
Out Output value Output The result of trigonometric function operation Depends on variable type
N Real . .
Boolean Bit string Integer Time, date String
number
@ w = 2 5 € c § € u = o x| 5|09 4
S |3|8/5/8|2|5|2|5|8(5(25|8|8|2|5|8|9|¢2
= m| g | Z|&8|5|2F |5 |5 | =4 | 4 | = | & | m | m =
In olojlojoj]ojOojJO|J]O|]O|O|O|O]0O]|O
Out O] O

*Note: The 'O' intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.

B Function description

® The SIN instruction is used to perform a sine operation on the valueof ' In' andoutputtheresultto 'Out'.Theunitof 'In' is

radians.
Out
R I R
/
/
! ! y In
-2ft o 3 i 2n
P
/ 2 2
-1

IEX
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° The example program is as follows.

Online Value [Prepared Value

a
2 VAR $ b LREAL B8.98929742. ..
3 VAR % start BOOL TRUE
N
start SN
:I: EN ENO
a 2 —In OutpP—b 0.509297426825682
ST:
b:=SIN(a);

® The COS instruction is used to perform a cosine operation on the value of 'In"' and outputtheresultto 'Out'.Theunitof 'In

is radians.

3 Online Value Prepared Value
LREAL 3

1 VAR $ a
2 VAR $ b LREAL -8.9899924 . ..
3 VAR & start BOOL TRUE
|
start cos
: I : EN ENO
a 3 —In Outl—b -0.989992456500445
ST:
b:=COS(a);
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® The TAN instruction is used to perform a tangent operation on the value of ' In

In' isradians.

Out

and outputtheresultto ' Out'.Theunitof '

o
E|
1
e D! T Toe———

e e _ DM TToe————

R

Online Value Prepared Walug

1 VAR & LREAL 2
2 VAR & LREAL -2.1858398. ..
3 VAR & start BOOL TRUE
1
start TAMN
: I : EN ENO
—{In Outf—b -2.18503986326152
ST:
b:=TAN(a);

12
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2.6.13 ASIN/ACOS/ATAN (inverse trigonometric function)

Perform inverse trigonometric function calculation on input variables and output the resultto ' Out '.

Library: Standard

Instruction Name FB/FUN Graphic expression ST expression

ASIN
ASIN Arcsine FUN —EN ENO[— Out: =ASIN(In);

—In Out[—

ACOS
ACOS Arccosine FUN —EN ENO|— Out: =ACOS(In);

ATAN
ATAN Arctangent FUN —EN ENO|— Out: =ATAN(In);

B Input /output variable descriptions and data types

Name | Meaning 1/O0 Description Parameter scope

In Inputvalue | Input Value to be converted Depends on variable type

Out | Outputvalue | Output | The result obtained through inverse trigonometric operation. Unit: radians. | Depends on variable type

N Real . .

Boolean Bit string Integer Time, date String
number

or] mw | = g Slc|lc € € v - olecel=m 52| o4 a

Q S 3|2 |s|8|c|2|z |25 & 2 2 g 9 =

s A 2 ‘é 23 5 3|5 3 3 35 5 2 £ 5 3 8 = z
In ojojlojoj]Oo|j]OoOjJ]O OO O]O]O]0O]|O0O
Out O 0O

*Note: The 'O' intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.

B Function description

1

® The ASIN instruction is used to perform an anti-sine operation on the value of ' In' and outputthe resultto ' Out'.The unit

of 'Out' isradians.

e

-1.0
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The example program is shown below.

LD:
Online Value Prepared Value
1 VAR $ a LREAL 1
2 VAR #b LREAL @.78539816...
5 VAR % start BOOL TRUE
1| E
start ATAN
i i EN ENO
a 1 —In Outf—b 0.785395163397443
ST:
b:=ASIN (a);

The ACOS instruction is used to perform an inverse cosine operation on the valueof ' In'
of 'Out' isradians.

and output theresultto ' Out'.Theunit

Out

1.0

The example program is shown below.

LD:

Online Value Prepared Value

3 VAR 4 start BOOL TRUE
S
start ACOS
i i EN ENO
a 1 =In Outf—b 1]
ST:
b:=ACOS(a);
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® The ATAN instruction is used to perform an arctangent operation on the value of 'In"' and outputtheresultto 'Out'.The unit

of 'Out' isradians.

Name igned to y Online Value Prepared Value
2 VAR $# b LREAL @.78539816...
3 VAR # start BOOL TRUE
1
start ATAN
i = EN ENO
a 1 =—{In Outp—b 0.785398163397448
ST:
b: =ATAN(a);

IS
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2.6.14 LN (the natural logarithm of a number)

Thisinstruction is used to calculate the natural logarithm of the input variable

Library: Standard

In

and outputtheresultto 'Out’'.

Instruction Name FB/FUN Graphic expression ST expression
LN
LN The natural logarithm of a number FUN —EN ENO|— Out:=LN(In);
—In Out —
B Input /output variable descriptions and data types
Name Meaning 1/0 Description Parameter scope
In Input value Input Value to be converted Depends on variable type
Out Logarithm Output Natural logarithm Depends on variable type
N Real . .
Boolean Bit string Integer Time, date String
number
o] m | = g S|lc|lc €€ v = golelxm 52 94 a
S S 3/ 2 =z 2 £ = 2 2z =z & & 2 % o 9 =
8 (A|/8|8|8|5|5|8|2/5|3|23|5|f |8 |5 |a|8|%|¢
In ojlo,ojlojoj]ojJ]ojJOo|O0O O 0O0O]0O|0]O0O
Out O
*Note: The 'O' intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.

®  Function description

® The LN instruction is used to perform a natural logarithmic operation on the value of

(=2.718282) and outputs the resultto ' Out '.

QOut

2.718282(e}

"In ", which calculates the logarithm of e

|EH
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® The example program is shown below.

0Online Value Prepared Value

1 VAR $ a LREAL 2.718282
2 VAR & b LREAL 1.00600006. . .
5 VAR & start BOOL TRUE

| a 2718282 —in Outf—b 1.00000006310639

IS
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2.6.15 LOG (the base-10 logarithm of a number)

The LN instruction is used to perform a natural logarithmic operation on the value of

logarithm of e (e=2.718282) and outputs the resultto ' Out ' . Library: Standard

"In"', which calculates the

Instruction Name FB/FUN Graphic expression ST expression
LOG
LOG The base-10 logarithm of a number FUN —EN ENO}— Out:=LOG(In);
—In Out |—
B Input /output variable descriptions and data types
Name Meaning 1/0 Description Parameter scope
In Input value Input Value to be converted Depends on variable type
Out Logarithm Output The base-10 logarithm of a number Depends on variable type
L Real . .
Boolean Bit string Integer Time, date String
number
@ m | = g S clc €S au =|lol c = %5 2|94 a
o o S |2 |3 |8 | E|Z|Z2 |35 |z & l= % o |9 =
e |A|&|8|8|/5/3|/2|/5|5|3|5|5|&8 |8 & |7 |8 || E
In ojlojojojlojloj]OoOj]O|lO|]O|]O]O|0O]|O0O
Out O] O

*Note: The 'O' intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.

B Function description

® The LOG instruction is used to perform a common logarithmic operation on the value of

In "' based on 10 and outputs the resultto ' Out '.

Out

"In", which calculates the logarithm of '

IEH
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® The example program is shown below.

LD:
Online Value Prepared Value
a
2 VAR # b LREAL 2
3 VAR # start BOOL TRUE
1
start LOG
= I = EM ENO
a 100 =—In Outf—b 2
ST:
b:=L0G (a);

I
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2.6.16 SQRT (the square root of a number)

This instruction is used to calculate the square root of the input variable 'In' and output the resultto 'Out'.

Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
SQRT
SQRT The square root of a number FUN —{EN ENO[— Out:=SQRT(In);
—In Out —
B Input /output variable descriptions and data types
Name Meaning 1/0 Description Parameter scope
In Operational value Input Operational value Depends on variable type
Out Square root Output Square root Depends on variable type
N Real . .
Boolean Bit string Integer Time, date String
number
o m £ 2 5 ¢ . c S € v = 9 - % o 9 4 4
S S 3/ 2 =z 2 £ = 2 2z =z & & 2 % o 9 =
8 (A|/8|8|8|5|5|8|2/5|3|23|5|f |8 |5 |a|8|%|¢
In ojlo,ojlojoj]ojJ]ojJOo|O0O O 0O0O]0O|0]O0O
Out O
*Note: The 'O' intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.

®  Function description

® Thisinstruction is used to calculate the square root of the input variable ' In"'

Out

o
=2
N - -

and outputthe resultto ' Out '.

IEH
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® The example program is shown below.

LD:

Online Value Prepared Value

S SQRT
I I I EN ENO
a 38 =—n Outf—b &
ST:
b:=SQRT(a);

I
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2.6.17 EXP (exponential function)

This instruction is used to calculate a power operation with

output theresultto ' Out'. Library: Standard.

e

" as the base and

"In" asthe exponential, and

Instruction Name FB/FUN Graphic expression ST expression
EXP
EXP Exponential function FUN — EN ENO}|— Out: =EXP(In);
—In Out—
B Input /output variable descriptions and data types
Name Meaning 1/0 Description Parameter scope
In Exponential Input Exponential Depends on variable type
. The result of powering with e as the base and In asthe | Depends on variable type, nonnegative
Out | Operationresult | Output
exponent number
N Real . .
Boolean Bit string Integer Time, date String
number
w m | = g E S | c | S | €  un | = =) — o | 5 — o | 4 41
8 |3 2 g /3|33 /5 |3|3|5 |3 | |2 | &|F|5 |7 EZ
In ojlojlojlojoj]oj]ojJOoO|]O O 0O]0O|0O0]|O0O
Out O 0O

*Note: The 'O intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.

B Function description

® Thisinstructionis used to calculate a power operationwith 'e ' asthebaseand

Out '
Out

2.718282(e)

||n|

asthe exponent, and output the resultto '

ISH
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® The example program is shown below.

Online Value Prepared Value

ST:
b:=EXP (a);

I
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2.6.18 EXPT (power-exponential function)

This instruction is used to calculate a power operation with ' In' asthebaseand 'Pwr' asthe exponential, and
output theresultto ' Out '. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
EXPT
. . —EN ENO|—
EXPT Power-exponential function FUN | out Out: =EXPT(In, Pwr);
—n ut—
— Pwr

B Input /output variable descriptions and data types

Name Meaning 1/0 Description Parameter scope
In Base Base Depends on variable type
Input
Pwr Exponential Exponential Depends on variable type
) The calculation result of powering with In as the )
Out Operation result Output ) Depends on variable type
base and Pwr as the exponential
N Real . .
Boolean Bit string Integer Time, date String
number
o] s | 2 £ ¢ c | c _ - %)
8 2§ £ :E& g8 Eg¢=z8g58%:2% 8¢9 3
e | m| 8|8 |&8|F|F (5|5 |5 |7 |5 |F|F|g|m | m|© Z
In ojlo,olojojojJ]ojJOo|j]O O 0O0]0O0|0]O0O
Out OO

*Note: The 'O intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.

®  Function description

® Thisinstruction is used to calculate a power operation with ' In

to

asthebaseand 'Pwr' asthe exponential,and output the result
"Out '.

® The example program is shown below.

LD:
Online Value Prepared Value
1 VAR $ a INT 3
2 VAR ] LREAL 2
3 VAR $ C LREAL 9
4 VAR # start BOOL TRUE
1
start EXPT
III
EN ENO
1|
a 3 —In Qutf—rc 9
b 2 —{Pwr
ST:

c:=EXPT (a,b);

13
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2.6.19 TRUNC/FLOOR (integer part of real numbers)

The TRUNC instruction is used to return the integer part of the input variable 'In ', discard the decimal part, and

output theresultto ' Out ".

The FLOOR instruction is used to return the integer part of the input variable 'In' (treating positive and negative

numbers differently), discard the decimal part, and output the resultto ' Out '.

Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
TRUNC
TRUNC Rounding real numbers FUN —EN ENO}— Out: = TRUNC( In);
—In Out|—
FLOOR
FLOOR Rounding real numbers and performing operations FUN —EN ENO|— |Out:=FLOOR(In);
—In Out |—
B Input /output variable descriptions and data types
Name Meaning 1/0 Description Parameter scope
In Input value Input Input value Depends on variable type
Out Operationresult | Output The integer part after operation Depends on variable type, nonnegative number
o Real . .
Boolean Bit string Integer Time, date String
number
or] mw | = g S € cl€lc€ vw - olcl=z|5 | 49|94 a
o] o o %2} = = C = = = = m - = > o o Pl
Q E 2 % 2|5 |5 7|3 23|53 |3 |||/ |A S| Z
In OO
Out O

*Note: The 'O' intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.

80

Function description

The TRUNC instruction is used to return the integer part of the input variable ' In', discard the decimal part, and output the result

to 'Out'.

The FLOOR instruction is used to return the integer part of the inputvariable 'In ' (treating positive and negative numbers differently),

discard the decimal part, and output the resultto ' Out ' .

"In' | Thevalueof 'Out' inthe TRUNC instruction | Thevalue of 'Out' inthe FLOOR instruction
5.3 5 5

5 5 5

5.3 -5 -6

-5 -5 -5
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® The example program for the TRUNC instruction is as follows:

igned to ¥ Online Value Prepared Valu

1 VAR $ a REAL 5.3
2 VAR $ b LINT 5
3 VAR # start BOOL TRUE
1=

2EL TRUNC

: I : EN ENO

a 5.3 —{in Outf—b 3
ST:

b:=TRUNC (a);

® The example program for the FLOOR instruction is as follows:

Online Value Prepared Value

a REAL -3.3
2 VAR # b LINT -6
3 VAR # start BOOL TRUE
[

Hart FLOOR
: : EN  ENO
a -5.3 —{In Outf—b -5
ST:

b: =FLOOR (a);

1=



Chapter 2 Instruction description

2.6.20 FRACTION (decimal parts of real numbers)

This instruction is used to return the decimal part of the input variable 'In' and outputtheresultto 'Out'.

Library: Standard

Instruction Name FB/FUN Graphic expression ST expression
FRACTION
FRACTION Decimal parts of real numbers FUN —EN ENO [— Out: = FRACTION(In);
—In Out|—

B Input /output variable descriptions and data types

Name Meaning 1/0 Description Parameter scope
In Input value Input Input value Depends on variable type
Out Operation result Output The decimal part after calculation Depends on variable type
L Real . .
Boolean Bit string Integer Time, date String
number
@ m | = g S ¢ c|S <€ uw = ol =% 2|94 4
Q o) 5|2 s g|c 2|z 2 & = 2 38 9 =
e A |8|/8|8|5/2|2|5|5|5|3 /5 |8 &|F|8|5|¢2
In O 0O
Out O 0O

*Note: The 'O intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.

B Function description

® Thisinstructionis used to return the decimal partof the inputvariable 'In' andoutputtheresultto 'Out'.Thesymbolfor 'Out'
is consistent with the symbolfor 'In'.Forexample,whenthevalueof 'In' ispositive,thevalueof 'Out' is positive; Whenthe

valueof 'In' isnegative, thevalueof 'Out' isnegative.

"In' 'Qut'
5.3 0.3
-5.3 -0.3

® The example program is shown below.

Category Name Aszigne o Data Type Online Value Prepared Value|

1 VAR $ a LREAL 5.3
B2 VAR & b LREAL 8.3
3 VAR # start BOOL TRUE
1

2 FRACTION

: I : EN ENOD

a 53 —{In Outf—b 03

ST:
b: =FRACTION(a);
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2.6.21 RAND (random number)

This instruction is used to generate a random number. Library: Standard

Instruction Name FB/FUN Graphic expression ST expression
RAND
RAND Random number FUN —|EN ENO|— Out: =RAND(In);
—In Out|—
B Input /output variable descriptions and data types
Name Meaning 1/0 Description Parameter scope
In Reserve Input Reserve Depends on variable type
Out Random number Output Random number Depends on variable type
L Real . .
Boolean Bit string Integer Time, date String
number
3 @ | = g S ¢ c|S <€ uw = ol =3 |% | 2|94 41
Q o |z |8 (c |3 |Z|=|= Al = | >0 9 =
e A |8|/8|8|5|2|2|5|5|5|3 /5 |8 &|F|8|5|¢2
In O
Out O

*Note: The 'O intheabove tableindicates that the instruction parameter allows connection to variables or constants of that data type.

Function description

® This instruction is used to generate a random number in the range of 0-32767.

® The value of the input variable of this instruction has no effect on the number of output results.

® The example program is shown below.

Online Value Prepared Value

2 VAR $ b DINT 29741
3 VAR ¢ start BOOL TRUE
1

start RAND
| -
EN ENO
10
a (] —Iln Outf—b 29741
ST:
b: =RAND( a );

=N
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2.7 Logical operation instruction

271

AND (and)

This instruction is used for AND operations with multiple variables or constants, and the result is output as Out'.

Library: Standard

Instruction Name

FB/FUN Graphic expression ST expression
AND
—EN ENO|— q q q
QOut: =Inl and In2 and ---and InN;
AND And FUN —int ouy— ’
n Out: =In1& In2 & ---& InN;
—InN
B Input/Output Variable instruction and data type
Name Meaning 1/0 Description Parameter scope
Inl Operation Object Operation Object Depends on variable type
Input The operation object can be increased or decreased through
In2toInN | Operation Object programming software when programming ladder Depends on variable type
diagrams, i.e. N=2 ~ 8

Out Operation Result Output Operation Result Depends on variable type

o Real . .
Boolean Bit String Integer Time, Date String

number

@ w | = g S e cle € v —|lolcl=m 5 =2 9|4 4

Q o |1 =59 |E [ Z|Z|5|= Al =|> o |9 =

8 A|8(8|8/2|/3|2|2|5|5|5|5|&8|8 &8 | 4|8|%|¢%

Inlto InN O O NCHNCHNONNCHNONNON NG
Out O O|lO0O|O| O oOl0O | 0O

*Note: The 'O 'in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of the

data type.

B Function description

® Thisinstruction is used for and operation of multiple variables or constants, and the result is output to 'Out', Out = In1 & In2 &--& InN.

The operation rule of bitwise AND is:  when the corresponding bits of the input variable are all TRUE, the corresponding bits of the

output variable are TRUE; otherwise, it is FALSE.

For example : 16#37 AND 16#42, result is 16#02,

® When the input variable type is bit string or integer, this instruction allows input variable 'In1' ~ 'InN' to be different data types When

'In1'~'InN" are different data types, perform the operation using a data type that includes a range of values from 'Inl' to 'InN', i.e. The

data type of 'In1'is BYTE, 'In2' is DWORD type, then the OUT type is DWORD; During the operation, 'Inl'is converted from BYTE to
DWORD (Zero-padding), and then bitwise summed with 'In2".

® [ftheinputvariable is BOOL type, then all input and output variables should be BOOL type, otherwise an error will be reported during

software compilation.

84
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® The logical relationship between input and output operations is shown in the table below.

'In1' 'In2' '‘Out’
TRUE TRUE TRUE
TRUE FALSE FALSE
FALSE TRUE FALSE
FALSE FALSE FALSE

® Example program 1 and schematic diagram are shown below.
LD:
The following figure shows an example of adding three WORD type variables. The value of ' Inl" is16# 8001, the value of '
In2 ' is16#9003, and thevalueof 'In3 "' is16#9003. After the instruction is executed, the value of ' Out' is 16 #8001. The

execution process: 'Inl'and 'In2' first perform AND operation, and the result of AND operation is then performed with ' In3 ', and the

final result is output to ' Out "

Assigned to Data Type 0Online Value Prepared Value Comment

a 16#8001 —in1 Qutf—d |16#8001
b 1645003 —{In2
© 1649003 —{IN3

ST:
d:=aAND b ANDg;
Schematic diagram

Bit15 Bit7 Bit0

a(Iln1)
i ToJoJoJoJoJoJoJoJoJoJoJoJoJo]1

b(In2)

1e#0003 | 11010(1[0[0|0|0O|0|0O|O0O]|]O0O]|O0O]O |11

c(In3)
1e#9003 L1 10]0]1]0]0j0jJ0[0]0O]J0Oj0O]JO]O]1T]|1

abc(Out)
16#80021000000000000001

IEH
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® Example program 2 and schematic diagram are shown below.

LD:
The following figure shows an example of a BYTE type variable and two WORD type variables. The value of ' In1
'is16#1,the value of ' In2 'is 16 # 9003, and the value of ' In3 ' is 16 # 9003. After the instruction is executed, ' Out"'
is 16 # 1. The execution process: 'Inl'and 'In2' first perform AND operation, and the result of AND operation is

then performed with ' In3 ', and the final result is output to ' Out "

Assipgned to vpe Online Value Prepared Value
1 VAR # a BYTE 16#81
2 VAR # b WORD 16#988a3
3 VAR $ C WORD 16#988a3
4 VAR $ d WORD 1e#B801
5 VAR # start BOOL TRUE

start AMD

: I = EN ENO
a[16#01=—{In1  Qutf~—d |16x0001

b | 16#5003 —{In2

c [16#5003 —IN3

ST:
d:=aAND b AND ¢;

Schematic diagram:

Bitls BT Bit0
r1010101010101010]0[0J0[0[O0[0]0]1

b(In2)
w2 l1]oJo]1]oJoJoJo]oJoJo]oJoJo 1]

c(In3)

1689003 | 110101000 ]0O|0O|0O|O0O]O|O|O0|1]1

abc(Out)
oo lo]o]lojofoloJo]loJofo]o]o]olo[o]1




Chapter 2 Instruction description

2.7.2

OR (or)

This instruction is used for OR operations with multiple variables or constants, and the result is output to 'Out’.

Library: Standard

Instruction

Name

FB/FUN Graphic expression ST expression
OR
—EN ENO—
OR or FUN -1 Out— Out: =In1 ORIn2 OR **-OR InN;
—{InN
B Input/Output variable instruction and data type
Name Meaning 1/0 Description Parameter scope
Inl Operation Object Operation Object Depends on variable type
Input The operation object can be increased or decreased
In2toInN | Operation Object through programming software when programming ladder | Depends on variable type
diagrams, i.e. N=2 ~ 8
Out Operation Result | Output Operation Result Depends on variable type
o Real . .
Boolean Bit string Integer Time, Date String
number
@ w | = g Slclc € € v = o clxa | 5/3|l9 |4 4
Q o |1 =59 |E [ Z|Z|5|= Al =|> o |9 =
¢ |R|8|§8|8|/5|3|2|5|5|3|5|3|# B|&|57|8|° %
InltoInN O O|lo|OoO|]O|]O|]O|O|O
Out O O|lO0O|O| O ol0O | 0O

*Note: The 'O 'in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of the

data type.

Function description

® Thisinstruction is used to perform a bitwise OR operation on two or more variables or constants, and the result is outputto ' Out ',

i.e.,Out=1In1 ORIn2 OR---OR InN. The operation rule is that if any of the corresponding bits of the input variables are TRUE, the

corresponding bit of the output variable is also TRUE; if all the corresponding bits of the input variables are FALSE, the corresponding

bit of the output variable is FALSE. For example, 16#02 OR 16#03 results in 16#03.

® When the input variable type is Bit string or Integer, this instruction allows input variable 'In1' ~ 'InN"is to be different data types

When 'Inl'~'InN' are different data types, perform the operation using a data type that includes a range of values from 'In1' to 'InN',

i.e. The data type of 'In1"is BYTE, 'In2' is DWORD type, then the OUT type is DWORD; During the operation, 'In1' is converted from
BYTE to DWORD (Zero-padding), and then bitwise summed with 'In2".

e [ftheinputvariable is BOOL type, which requires that all input and output variables are BOOL type, otherwise an error will be

reported during software compilation.

I
N



Chapter 2 Instruction description

® The logical relationship between input and output operations is shown in the table below.

'In1' 'In2' 'Out’
TRUE TRUE TRUE
TRUE FALSE TRUE
FALSE TRUE TRUE
FALSE FALSE FALSE

® Example program 1 and schematic diagram are shown below.
LD:

The following figure shows an example of OR of three WORD-type variables. The value of 'In1 'is 16 # 9009, the value of 'In2 'is 16
# AOOA, and the value of 'In3 ' is 16 # COOC, After the instruction is executed, the value of Out is 16 # FOOF. The execution process: 'In1'

and 'n2' first perform an OR operation, and the result of the OR operation is then performed with ' In3 ", and the final result is output to

‘Out’.
Assigned to t ype Online Value Prepared Value
1 VAR & a WORD 1649889
2 VAR $ b WORD 1aHABen
3 VAR & c WORD 16#C@ac
4 VAR & d WORD 164FeeF
5 VAR # start BOOL TRUE
1
start OR
ill EN ENO
a | 16#3009 —{In1 Outf—d 16#F00F
b 16#A00A—]In2
c ‘1MC[H]'C—IIN3
ST:
d:=aORbORc;
Schematic diagram:
Bit15 Bit7 Bit0

a(ln1)
1 ]oJoj1]ofoJojojofojojo[1][0]0]"

b(In2)

wmooa | 110 1]0]0JojofJofojojojof1]of1]0]

c(In3)
w9 l1]1]oJoJofo]o]o]o]o

o
o
-
RN
o
o

abc(Out)
16#F00tF1111000000001111
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Chapter 2 Instruction description

® Example program 2 and schematic diagram are shown below.

LD:
The following diagram shows an example of a BYTE type variable and two WORD type variables. The value of ' In1'is 16 # 9, the
value of 'In2" is 16 # AOOA, the value of 'In2"is 16 # CO0C, and the value of 'Out' is 16 # EQOOF after the instruction is executed. The

execution process: 'Inl'and 'ln2' first perform OR operation, and the result of OR operation is then performed with 'In3', and the

final result is output to 'Out’.

Category Name Assigned to Data Type 0Online Value Prepared Value Comment
1 VAR & a BYTE 16#@9
2 VAR # b WORD 16#ABBA
3 VAR & c WORD 16#Ceac
4 VAR & d WORD 164EBBF
5 VAR ¢ start BOOL

start OR
i I i EN ENO

a | 16#08—{In1 Outf—d |1B#E0OF

b 16#A00A—]In2
c [16#C00C—IN3

ST:
d:=aORbORc;
Schematic diagram:
Bit15 Bit7 Bit0
a(|n1) r—-—-—m— - - 7T\ - 1T _ 1 —r
1010101010101 010[0|0|0|0|1/0]|0]1
L e — - — L
b(In2)

1etp00a 1L 110117107000 ]0O]O0O|JO0O|O0O]O0O]|T1T|O0O]T]O

c(In2)

1escooc | 11110(0]0]0]0j0|0O]|]O0O|O0O|O0O|1T|1T]0]|0

soclout) gt g 1q9lololo]oflololololola]l1]1]n1

16#EOOF
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2.7.3  NOT (negation)

This instruction is used to perform the operation of bitwise inversion on the variable or constant, and the

result is output to 'Out’. Library: Standard

Instruction Name FB/FUN Graphic expression ST expression
NOT
NOT Negation FUN —EN ENO|— Out:=NOT (In);
—In Out|—

®  Input/Outputvariable instructions and data types

Name Meaning 1/0 Description Parameter scope
In Operation Object Input Operation Object Depends on variable type
Out Operation Result Output Operation Result Depends on variable type
Boolean Bit strin Integer Real Time, Date Strin
. = umber ’ g
o g £ 2 5§ ¢ ¢S € v = gl ®m % 4 9 o 4
o o e | = |8 E|Z|Z2|=2|5|@|R|=|> |09 =
8 |A|8|8|8|2|5|2|5|5/3|5|2|B|2(5|7|8(% 2
In O ojlojJo OO O|0O]|O
Out O Ojlo]J]O OO0 O

*Note: The 'O 'in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of the

data type.

®  Function description

This instruction is used to perform the operation of bitwise inversion on the variable or constant, and the result is output to 'Out’, i.e., Out

=NOT(In). The operation rule is to convert the TRUE bits of the input variable to FALSE, and the FALSE bits to TRUE, and then output the
final result to 'Out'.

® The width of the 'Out' data type must be greater than or equal to the width of the 'In' data type, otherwise, a software compilation error
will occur. Perform the operation using the data type of 'Out'. For example, if the data type of 'In' is BYTE and the data type of 'Out" is

DWORD, then the data type of 'Out’ will be DWORD. During the operation, first perform the inversion operation and then change 'In' from
BYTE to DWORD (zero padding).

If the input variable is BOOL type, which requires that all input and output variables are BOOL type, otherwise an error will be reported
during software compilation.

® The logical relationship between input and output operations is shown in the table below.

'In' 'Out’
TRUE FALSE
FALSE TRUE
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Chapter 2 Instruction description

® Example program and schematic diagram are shown below.

LD:

The following diagrams show an example of bitwise inversion for a WORD-type variable. Thevalue of ' In' is 16#5555. After the

execution of this instruction, the value of ' Out' is 16#AAAA..

Data Type Online Value [Prepared Value Comment

Name Assigned to

1645555
16HAAAN

=T
5
sl
=]

VAR

|9

start NOT

: I : EN ENO
a 16#5555—In Outf—Db [16#AA..

ST:
b: =NOT a;

Schematic Diagram:

W roT1Tol1]ol1]o]1]ol1lol1]o]1]0]1

16#5555

bOw 1 4 tgl1]l0l1]/0]1]0]1]0]1]0]1]0]1]0

T16#AAAA

N



Chapter 2 Instruction description

274 XOR (exclusive OR)

This instruction is used to operate bitwise exclusive OR operation on multiple variables or constants, and the result is

outputto 'Out'. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
XOR
—EN ENO—
XOR exclusive OR FUN —'nt Out— Out = In1 XOR In2 XOR:*-XOR InN;
— IHN

B Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
Inl Operation Object Operation Object Depends on variable type
Input The operation object can be increased or decreased through
In2to InN | Operation Object programming software when programming ladder diagrams, | Depends on variable type
ie.N=2~8
Out Operation Result Output Operation Result Depends on variable type
e Real . .
Boolean Bit String Integer Time, Date String
number
(=) - (2]
@ Cc Cc Cc _ —
& |2|/5|E|8|2|s|2|c|¢g|z|2|E|8|(g|2|8|8 |2
= m | 8 2|8 Z 5|z /%8 =5 7|5 9| &|m m|O© =
InltoInN O O|lo|JOoO|]O|]O|]O|O|O
Out O O NCHNONNONNONNONNON NG

*Note: 'O 'in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of the data

type.

B Function description

® This instruction is used to operate bitwise exclusive OR operation on multiple variables or constants, and the result is output to 'Out’,

i.e.Out=In1XORIn2 XOR...XOR 'InN". The operation rule is that if the values of the corresponding bits of the input variables are different,

the corresponding bit of the output variable is TRUE; if the values of the corresponding bits of the input variables are the same, the

corresponding bit of the output variable is FALSE.

When the input variable type is a bit string or an integer, perform the operation using the data type that encompasses the entire range
of values for 'In1' to 'InN". For example, if the data type of 'In1' is WORD and the data type of 'In2' is DWORD, then the data type of 'Out'

will be DWORD; During the operation, 'In1"is converted from WORD to DWORD (zero padding) and then bitwise exclusive OR operation
is performed with ' In2 " .

® If the input variable is BOOL type, which requires that all input and output variables are BOOL type, otherwise an error will be reported
during software compilation.
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Chapter 2 Instruction description

The logical relationship between input and output operations is shown in the table below.

'In1' 'In2' 'Out’
TRUE TRUE FALSE
TRUE FALSE TRUE
FALSE TRUE TRUE
FALSE FALSE FALSE

® Example program 1 and schematic diagram are shown below.

LD:

The following figure shows an example of the exclusive OR operation of three WORD type variables. The value of 'Inl"' is
16#0303, the value of ' In2 ' is 16#0C0OC, and the value of 'In3 "' is 16 # 1515. After the instruction is executed, the value of
Out is 16#1A1A. Execution process: 'In1' and 'In2 " perform XOR operations first, and the result of their XOR operation is

then XORwith ' In3 "', and the final resultis outputto ' Out ' .

Assigned to t ype ©Online Value [Prepared Value
1 VAR & a WORD 16483683
2 VAR $ b WORD 16#8Cac
3 VAR & C WORD 1641515
4 VAR & d WORD 1681A1A
5 VAR 4 start BOOL TRUE
1
start XOR
||
|I| EN ENO
a [164#0303 —In1 Outf—d H16#1414
b [16#0C0C—]In2
c|[16#1515—{IN3
ST:
d:=a XOR b XORc;
Schematic diagram:
Bit15 Bit7 Bit0
a(in1)
loloJoJoJoJo[1]1]oJoJoJoJoJo1]
b(In2)

1esococ 101010101 ]1T]0]0O]O0O|JO0O]JO]JO|T]|1]0]0O0

c(In3)
16#1515

o
o

abc(Out)
e l0]0]JOo|1[1]0]1]0]0]|O0]|O]1][1]/0]|1]0

=N
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® Example program 2 and schematic diagram are shown below.

LD:

The following diagram shows an example of the exclusive OR of a variable of type BYTE and two variables of type WORD. The value
of "Inl "is 16 # 03, the value of ' In2 ' is 16 # 0COC, the value of ' In3 "is 16 # 1515. After the instruction is executed, the value of ' Out ' is
16 # 191A. The execution process: ', 'In1"and 'In2' first perform XOR operation, and the result of XOR operation is then XOR operation

with ' In3 ", and the final result is output to ' Out ",

Online Value Prepared Value

1 VAR ¢ a BYTE 16483
2 VAR s b WORD 1648CaC
5 VAR s c WORD 1641515
4 VAR s d WORD 16#191A
5 VAR ¢+ start BOOL

start XOR

I I I EM ENO
a[16#03—in1  Outf—d [1&#191A

b 16#0C0C—InZ
c | 16#1515 —{ N3

ST:
d:=aXOR b XORc;

Schematic diagram:

Bits_ B Bit0
Tir03 1010101010101 0:10]0/0[0]0][0]0]1]1

wnocoe (0 ]0]0Jof1]1][0]0]0]

o
o
o
N
N
o
o

c(In3)

o551 010101110 [1T]0|1T]0]JO0O|O0O|1T]0|1T]0]1

abc(Out)
a0 ]0]0[1]1]0]0|1]0|0]O0|1]1]0]|1]0
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Chapter 2 Instruction description

2,75 XORN (exclusive NOR)

This instruction is used to operate bitwise exclusive NOR operation on multiple variables or constants, and the result

isoutputto 'Out'. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
XORN
—EN ENO—
XORN Exclusive NOR FUN —'nt Out— Out=In1 XORN In2 XORN---XORN InN;
—{InN

B Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter Scope
Inl Operation Object Operation Object Depends on variable type
Input The operation object can be increased or decreased through
IntoInN | Operation Object programming software when programming ladder diagrams, | Depends on variable type
i.e.N=2~8
Out Operation Result Output Operation Result Depends on variable type
e cas Real . .
Boolean Bit String Integer Time, Date String
number
g C | c c  c - %)
2 |%3/5|/5|/5(2|s/8|S|g|5|8|5|8(8 2|8 8|2
= m | 8 2|8 Z2 5|3 |38 |5 |75 |3|F E m [ m | O =
Inlto InN O O NCHNCHNONNCOHNONNON NG
Out O O|lO0O|O| O O O

*Note: 'O’ in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of the data
type.

®  Function description

® Thisinstruction is used to operate bitwise exclusive NOR operation on multiple variables or constants,  and the result is output
to 'Out'.i.e., Out=In1XORN In2 XORN---XORN InN. The operation rule is that when the corresponding bits of the input variables
are all the same, the corresponding bits of the output variables are TRUE, and when the corresponding bits of the input variables are

different, the corresponding bits of the output variables are FALSE.

® When the input variable type is a bit string and integer, the input variable ' In1 '~ " InN ' data type is allowed to be different. When the
data types of 'In1' ~'InN' are different, the data types including the value scope of ' In1 '~ " InN ' are operated. For example, the ' In1"'
data type is WORD, the ' In2 ' data type is DWORD, then the ' Out ' data type is DWORD; in the operation, ' In1"is converted from
WORD to DWORD (zero padding), and then the XORN operation is performed with ' In2'.

e [ftheinputvariable is BOOL type, which requires that all input and output variables are BOOL type, otherwise an error will be

reported during software compilation.

IEX



Chapter 2 Instruction description

® The logical relationship between input and output operations is shown in the table below.

‘In1’ 'In2' ‘Out'
TRUE TRUE TRUE
TRUE FALSE FALSE
FALSE TRUE FALSE
FALSE FALSE TRUE

® Example program 1 and schematic diagram are shown below.

LD:

The following figure shows the Exclusive NOR operation of three WORD type variables. The value of ' In1 ' is 1 #0303, the value of
"In2"is 16#0C0C, the value of ' In3"is 16#1515, and the value of 'Out' is 16#1A1A after the instruction is executed. The execution process:

"Inl'and 'In2 ' first perform the XORN operation, and the result of the XORN operation is then performed with ' In3 ", and the final result
isoutputto ' Out"

Assigned to £ ype Initial Value
1 VAR < a WORD 1648383
2 VAR $# b WORD 16#aCac
3 VAR $ c WORD 1641515
4 VAR & d WORD
5 VAR & start BOOL
1
22T XORN
: = EN ENO
a—{in1 Outf—d
b —{In2
c—IINﬂn
ST:
d:=a XORN b XORN c;
Schematic diagram:
Bit15 Bit7 Bit0

a(ln1)
10303 L9 10]0]0]0]0]|1]1T]0]0]0]0O]0O]O |1 1

b(In2)

o loJoJoJoJ1[1]oJoJoJoJoJo[1[1]0]0

c(In3)
16#1515

o
o
o
Y
o
Y
o
Y
o
o
o
Y

o

Y

o
Y

abc(Out)
wowlofolol1]1]oJ1]ofJoJofJo[1]1]0]1]0
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® Example program 2 and schematic diagram are shown below.

LD:

The following figure shows the Exclusive NOR operation of two WORD-type variables and a BYTE type variable. The value of ' In1
'is 16 # 03, the value of ' In2 "is 16 # 0COC, and the value of ' In3 'is 16 # 1515. After the instruction is executed, the value of Out is 16 #
191A. The execution process: ' In1 "and ' In2 ' first perform the XORN operation, and the result of the XORN operation is then

performed with ' In3 ', and the final result is output to ' Out "

ssigned to E. ype Online Value Prepared Value
1 VAR & a WORD 16£#8383
2 VAR & b WORD l16#ecec
5 VAR & C WORD 164#1515
4 VAR & d WORD 16#1A1A
5 VAR # start BOOL TRUE

start KORM

: I : EN ENO
a |[16#0303—In1 Outf—d 16#FATA

b [16#0C0C—]In2
c |[16#1515—IN3

ST:
d:=a XORN b XORN c;

Schematic diagram:

FB'itlsT————r——r——l———r———— Bit7 Bit0
vy 1010101010:10:0:0J/0f0[0[0[0[0[1]1
b(in2)

D loJoloJo]1]1JoJoJoJo]o]o]1]1]0]0
e ToJolo[1]o]1]o]1]oJofo]1]0o[1]0]1
wolofoJoJ1][1]o]o]1]o]ofo]1]1]0]1]0

I
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2.8 Datashift

2.8.1 SHL (shifttotheleft) /SHR (shiftto the right)

SH

L (shift to the left) : Shift all bits of the input variable or constant from right to left by the specified number of bits

(toward the higher bits), and the resulting output to 'Out’.

SHR (shiftto theright) : Shift all bits of the input variable or constant from left to right by the specified number of bits

(toward the lower bits), and the resulting output to 'Out’. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression

SHL

—EN ENO|—
SHL Shift to the left FUN Out: =SHL(In, Num);

—{In Out|—

— Num

SHR

—EN ENO|—
SHR Shift to the right FUN Out: =SHR(In, Num );

B Input/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
In Data to shift Data to shift Depends on variable type
Input
Num Number to shift Number to shift Depends on variable type
Out Processing result Output Processing result Depends on variable type
Boolean Bit strin Integer Real Time, Date Strin
& & number ’ &

o g | £ 2 5 € ¢S € v = 9l =®m= % 4 9 o 4

o o o | = |9 |E = |z ||z o |= | >|0 |9 =

S A 8 2| 8/3/ 33|35 3|7 |5|53 #|g | 7|A S|z

5
O
O
O
O
O
O
O
O

Num

Out oOjlolo0oj]Oo 00|00

*Note: The 'O 'in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of the

data

type.

Function description

SHL (shift to the left):  Shift all bits of the input variable or constant from right to left (from low to high) by the number of bits

specified by ' Num ' .The value of the rightmost ' Num ' bit becomes 0, and the shifted result is outputas ' Out '.

SHR (shift to the right) :  Shift all bits of the input variable or constant from left to right (from high to low) by the number of bits

specified by ' Num ' . The value of the leftmost ' Num ' bit becomes 0, and the shifted result is outputas ' Out'.
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® The SHL example program and schematic diagram are shown below.
LD:

The following figures show an example of shifting a variable of WORD type to the left. When the v _ SHL variable changes from

FALSE to TRUE, the SHL instruction is executed once. The value of ' In1 ' is 16#2934, the value of ' Num 'is 4, and the value of ' Out 'is 16

# 9340 after the instruction is executed.

gned to E. ype Online Value Prepared Value Comment
1 $ v
2 VAR $ a WORD 16%#2934
3 VAR &b WORD 1649348

™
i" i EN  ENO
a |16#25834—In Outf—b |16#59340

ST:

IF EDGEPOS(v_SHL) THEN
b:=SHL(a,4);
END_IF;

Schematic diagram:

(in) Bit15 - Bit12 Bit11 - Bit8 Bit7 = - Bit4 Bit3 = - Bit0
a(ln
tesozs |0l O0[1|0o]1lolo|1|lo]ofl1|1]|]0o]1|0]0O
AN AN VAN AN J
Y Y Y Y
N
Num=4
The rightmost 4 bits are filled with 0
N A A N
r A Y4 Y4 Y4 N
Bit15 - Bit12 Bit11 - Bit8 Bit7 = - Bit4 Bit3 = - Bit0
b(Out)

wewoaso | 1100 1]0fof1]|1]0]1|0o|lo|o|o0]|0]oO

® SHR Example program and schematic diagram are shown below.

LD:

The following figure shows an example of shifting a variable of WORD type to the right. When the v_SHR variable changes from

FALSE to TRUE, the SHR instruction is executed once.The value of ' In1 ' is 16#4932, the value of ' Num'is 4, and the value of ' Out ' is 16
# 0493 after the instruction is executed.

VEL TS ine Value Prepared Valu
1 VAR % v_SHR BOOL T
2 VAR ¢ a WORD
3 VAR $ b WORD 1648493

1
v_SHR SHR
||
||-I| EN ENO
a [ 1644532 —In Outp—b 16#0493
4 —{Num
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ST:

IF EDGEPOS(v_SHR) THEN
b:=SHR(a, 4);
END_IF;
Schematic diagram :
(In) Bit15 - Bit12 Bit11 - Bit8 Bit7 - Bit4 Bit3 - Bit0
a(ln
1e#4935 | O 0|1 110 110 0
\ AN VAN AN J
Y Y Y Y
Num=4
The leftmost 4 bits are filled with 0
A A A A
r A Y4 Y4 AY4 N\
b(Out) Bit15 - Bit12 Bit11 - Bit8 Bit7 - Bit4 Bit3 - Bit0
ut
reroaos | O 0olo 01 110 1

=
S
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282 ROL (rotate left) /ROR (rotate right)

ROL(rotate left): Circularly shifts all bits of the input variable or constant from right to left according to a specified
number of bits, the result output to 'Out’.
ROR(rotate right): Circularly shifts all bits of the input variable or constant from left t to right according to a specified

number of bits, the result output to 'Out’. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression

ROL

— EN ENO[—

ROL Rotate left FUN | out Out: =ROL( In, Num);
—din ut b—

— Num

ROR

) —EN ENO|
ROR Rotate right FUN Out: =ROR(In, Num);

B |nput/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
In Data to shift Data to shift Depends on variable type
Input
Num Number to shift Number to shift Depends on variable type
Out Processing result Output Processing result Depends on variable type
Boolean Bit strin Integer Real Time, Date Strin
& & number ’ &
® g £ 2 5 ¢ 'S € v = g c =mn 5 4 9 o 4
o o s l2|=|8|E|=2|Z|=|=z=|o|l@d| =z |2|0c|© =
8 |A|8|8|8/2|/5/2|5|5|/5|5|2|8 8|2|5(68|°|¢8

=
O
O
O
O
O
O
O
O

Num O

Out oOjlo0olo0oj]Oo| 00|00

*Note: The 'O intheabove table indicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

®  Function description

m  ROL (rotateleft) : Circularly shift all bits of the input variable or constant from right to left (from low to high) according to the
number of bits specified by ' Num '. The value of the rightmost ' Num ' bit becomes the value of the leftmost ' Num ' bit, and the result

is output to ' Out ' after shifting.

® ROR (rotateright) : Circularly shift all bits of the input variable or constant from left to right (from high to low) according to the
number of bits specified by ' Num . The value of the leftmost ' Num ' bit becomes the value of the rightmost ' Num ' bit, and the result

isoutput to ' Out ' after shifting.

=]



Chapter 2 Instruction description

® The ROL example program and schematic diagram are shown below.

LD:

The following figure shows an example of a variable of WORD type circularly shifting to the left. When the v_ROL variable changes

from FALSE to TRUE, the ROL command is executed once. The value of 'In1'is 16 # 2934, the value of 'Num' is 4, and the value of 'Out' is
16#9342 after the instruction is executed.

MName Assigned to t ype Online Value |Prepared Value

1 VAR # v_ROL BOOL TRUE [ ]
2 VAR “ a WORD 16%#2934
3 VAR & b WORD 16%#9342
1

v_ROL ROL

||

EN ENO
[
a 16#25834—In Outf—b 16#5342
4 —{Num

ST:

IF EDGEPOS(v_ROL) THEN
b:=ROL(a,4);

END_IF;

Schematic diagram:
(i) Bit15 - Bit12Bit11 - Bit8 Bit7 - Bit4 Bit3 - Bit0
alln

16#29340010100100110100

P

bout) o B|t12 B|t11 ~~~~~~ B|t8 B|t7 ------ B|t4 B|t3 ~~~~~~ BltO

u

69342 olof1]ofof1|{1]|of1]0o]|ofO0]O]|1]|0O
Bit3 e Bit0

S
]
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® ROR Example program and schematic diagram are shown below.
LD:

The following figure shows an example of a variable of WORD type circularly shifting to the right. When the v_ROR variable changes
from FALSE to TRUE, the ROR command is executed once. The value of 'In1' is 16#4932, the value of 'Num' is 4, and the value of 'Out' is
16#2493 after the instruction is executed.

Name
1 &
2 =
3 VAR & b WORD 16#2493
]
1
v_ROR ROR
iﬁi EN END
a 16344932 —In Outp—b |16#2453
4 =—Num
ST:
IF EDGEPOS(v_ROR) THEN
b:=ROR(a,4);
END_IF;
Schematic diagram:
sy BEIE Bit12Bit11 Bit8 Bit7 e Bit4 Bit3 - Bit0
16#4932 ‘°‘°|1|°|1|0|0|1|0|°‘1‘1‘0‘°|1|0‘
AN Y VAN Y AN Y VAN Y J
/
Num=4
f AYE Y A AYE A
bloyy LS Bit12Bit11 -~ Bit8 Bit7 - Bit4 Bit3 -
o (o Tolo]o]olo] [ofof1]ofo]1]
BitTs - Bit12
'

13
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2.9 Selection operations

29.1 MAX/MIN (maximum/minimum)

MAX(maximum): Find the maximum value among multiple variables or constants, and output the resultto ' Out '.

MIN(minimum): Find the minimum value among multiple variables or constants, and output the resultto ' Out ' .

Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
M AK
—EN  ENO—
MAX maximum FUN A Out: =MAX(In1,1n2);
—irm
MIN
—{EN  ENO|—
MIN minimum FUN —'nt  Out— Out: =MIN(In1, In2);
—{inN
B Input / Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
Inl Comparison Object Comparison Object Depends on variable type
Input The comparison object can be increased or decreased through
In2to InN | Comparison Object programming software when programming ladder diagrams, i.e. | Depends on variable type
N=2~8
Out Maximum Output Maximum Value Depends on variable type
o Real . .
Boolean Bit string Integer Time, Date String
number
g C | c c | c = %}
8 2 5% %8s EEg2z=zg 58322 g g B
S |A|&8|g|8|5/5|3|5|3|7|5|5|#|g | 7| A S =
In2tonkN | O |O]O O O O]J]O]J]O]J]O|OlO|O]J]OO]O]J]O|]O|]O]O| O
Out o |ojojojojojojlo|jlojojOojOojJOjJOjJOJ]OJO|lO|0O| O

*Note: The 'O intheabove tableindicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

B Function description

® MAX(maximum): This instruction is used to compare and find the maximum value among In1~InN variables or constants, and
output the resultto ' Out '.

® MIN(minimum): Thisinstruction is used to compare and find the minimum value among In1~InN variables or constants, and output
theresultto 'Out'.

® When the data types of variablesfrom 'Inl1' to 'InN' and 'Out' are bit strings, integers, or real numbers, different types of

variablesfrom 'In1' to "InN' and 'Out' are allowed. During the operation, data types that can contain all values of 'Inl1'
to "InN' and 'Out' areused.lIfthedatatypeof 'Inl' isINT,thedatatypeof 'In2"' isINT,andthedatatypeof 'Out' is

DINT, then the operation is processed using the DINT data type.

=
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® Thescopeofthe 'Out' datatype must be greater than or equal to the scope of types

be reported during software compilation. If the data types of ' Inl

and

"In1' to 'In2',otherwise an error will

are INT and DINT respectively, then the data

typesof 'Out' mustbe DINT,LINT, etc.; If the data type of the variable connectedto ' Out' is SINT, INT, etc., an error will be

reported during software compilation.

® When the input variable is BOOL, TIME, DATE, TOD, DT or STRING data type, itis requiredthat 'In1'~"'InN' and 'Out' areall

of the same type of data type. If the data typeof 'Inl'

otherwise an error will be reported during software compilation.

® The MAX example program is shown below.

is DATE, the data types of '

and 'Out' mustalso be DATE,

1 VAR
2 VAR
5 VAR
4 VAR
5 VAR

L R
n

igned to

INT

DINT
REAL
REAL
BOOL

start MAX
I I I EM ENO
a —{in1 Outf—d 20
b 20 —In2
c 35 IN3

Online Value Prepared Value

28
3.5
28
TRUE

ST:

d: =MAX(MAX(a,b),c);

® The MIN example program is shown below.

LD:

VAR
VAR
VAR
VAR
VAR

1
2
3
4
5

INT

DINT
REAL
REAL

BOOL

start

Hir

ST:

d:=MIN(MIN (a,b),c);

EN
In1
In2
IN3

ENO
Out

—d 35

IEH

0.
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29.2

SEL (bit selection)

The SEL instruction selects one of two options. Library: Standard

Instruction Name FB/FUN ST expression ST expression
SEL
—EN ENO|—
SEL Binary Selection FUN —G  Out}— Out: =SEL(G, In0, In1);
—{In0
—In1

® Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
FALSE: Selects 'In0'
G Gate , , FALSE or TRUE
Input TRUE: Selects ' Inl
In0. Inl Selection Selection Depends on variable type
Out Selection result Output Selection result Depends on variable type
e Real . .
Boolean Bit String Integer Time, Date String
Number
o g £ 2 5§ ¢ €S € v = gl ®m % 4 9 o 4
o o e | = |8 E|Z|Z2|=2|5|@|R|=|> |09 =
s J & 2| 8/3/3|3 |5 3|7 |5|5 #|g | 7|F 8|7z
G O

In0. Inl O ORNONNONNC, ojojoj]ojJ]OoOlO]O|]O]O|IO]O|0O0]|O0O O
Out O olojojojojojojlolOoO|lO0O]J]O]J]O|JO]JO|]O]O|]0O]|O0O O

*Note: The 'O intheabove tableindicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

® Function description

In0';If 'G"' =TRUE,

® When the data types of '

® The SEL instruction selects one of two options. The output value is decided by the inputof 'G',If 'G'=FALSE, 'Out' = '
"Out' = "Inl"'.
IN0', "Inl1',and 'Out' variables are bit strings, integers, or real numbers, 'In0', "Inl1',and '

Out '

In1',and 'Out' should be used. If the datatypeof 'In0'

is DINT, then the operation is processed using the DINT data type.

® Thescopeofthe 'Out' datatype must be greaterthan or equal to the scope of the

error will be reported during software compilation. If the data types of ' In0 '

and

are allowed to be different types of variables. During the operation, the data type that can contain all values of

is INT, the data typeof 'Inl'

"In0 '
"Inl'

' In0 ' , '
is INT, and the data type of ' Out'

and 'Inl' types, otherwise an

are INT and DINT respectively, then the

datatypesof 'Out' mustbe DINT,LINT, etc; If the data type of the variable connected to ' Out ' is SINT, INT, etc., an error will

be reported during software compilation.

® When the data type of the input variable is BOOL, TIME, DATE, TOD, DT or STRING, it is required that
all have the same type of data type. If the data type of ' In0

DATE, otherwise an error will be reported during software compilation.

=
S

is DATE, then the data types of

"In0", "In1',and 'Out'

"Inl1' and 'Out' mustalsobe
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® The example program is shown below.

Online Value [Prepared Value

1 VAR $ a INT L2}
2 VAR # b INT 1
3 VAR & C INT 1
4 VAR % start BOOL TRUE
1 |H
start SE]
I I I EN ENO
True —G Outf—c 1
a 0 —{In0
b 1 —{in1

ST:
¢: =SEL (TRUE, a, b);

1S
~N
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29.3  MUX (multiplexer)
The MUX instruction selects one of two to five options. Library: Standard.
Instruction Name FB/FUN ST expression ST expression
MUX
—EN  ENOf—
—K Out—
MUX multiplexer FUN ] :”(1) Out: =MUX(K, In0, In1);

—In
—{InN

® Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
K Selector Selection option Depends on variable type
Input The selections can be increased or decreased through
In0 to InN Selections programming software when programming ladder Depends on variable type
diagrams, i.e. N=0~7
Out Selection result | Output Selection result Depends on variable type
N Real . .
Boolean Bit string Integer Time, Date String
Number
o] mw | = g Slclcl€ € v - o |2 539|945 ]
o o e | = |8 E|Z|Z2|=2|5|@|R|=|> |09 =
8 |A|8|8|8|2|5|2|5|5/3|5|2|B|2(5|7|8(% 2
K O
In0 to InN O Ojloj]O OO0 ojojolOo]O]O|]OO]O 0O O
Out O olojojojojojojlolOoO|lO0O]J]O]J]O|JO]JO|]O]O|]0O]|O0O O

*Note: The 'O intheabovetableindicates thatthe instruction parameters are allowed to be connected to variables or constants of this

data type.

® Function description

® Move the value of a specified input variable or constant to ' Out ' by selecting a condition, which input variable to choose is

determined by the selection option ' K ' . The details are shown in the table below.

'K' ' Qut '

0 In0 (Out: =In0)
1 In1 (Out:=In1)
2 In2 (Out: =In2)
3 In3 (Out: =In3)
4 In4 (Out: =In4)
5 In5 (Out: =In5)
6 In6 (Out: =In6)
7 In7 (Out: =InT7)

® When the data types of variables from 'In0' to 'InN' and 'Out' are bit strings, integers, or real numbers, different types of

variables from '1In0 "' "InN' and 'Out'

to are allowed. During the operation, data types that can include all value scopes
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from 'In0' to 'InN' and 'Out' areused.lIfthedatatypeof 'In0' isINT,thedatatypeof 'Inl' isINT,and the datatype
of 'Out' isDINT,then the operation is processed using the DINT data type.

The scope ofthe 'Out' datatype must be greater than or equal to the scope ofthe "In0 ' to 'InN' types, otherwise an error
will be reported during software compilation. If the data typesof 'In0' and 'Inl' are INT and DINT respectively, then the data
types of 'Out' must be DINT, LINT, etc.; If the data type of ' Out' is SINT, INT, etc., an error will be reported during software

compilation.

| When the data type of the input variable is BOOL, TIME, DATE, TOD, DT, or STRING, it is required that 'In0'~"'InN"' and 'Out'
all belong to the same type of data type. If the data type of ' In1"' is DATE, the data typesof 'In2' and 'Out' mustbe DATE,

otherwise an error will be reported during software compilation.

® The example program is shown below.

LD:
Name Assigned to . ype 0Online Value Prepared Value
1 VAR ofstart | BOOL TRUE
2 VAR &k USINT 1
3 VAR & a INT a
4 VAR $ b INT 6
5 VAR & INT B
1
start MUX
[
k| 1 —K Outp—f 6
a 0 —1in0
b 6 —{in1
ST:

f:=MUX (k, a, b);
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294  LIMIT (upperand lower limits)

This instruction limits the value of an input variable between the specified minimum and maximum values. Library:

Standard

Instruction Name FB/FUN ST expression ST expression
LIMIT
d —EN ENO[—
ran
LIMIT vpperan FUN —MN outl— Out: =LIMIT(MN , IN, MX);
lower limits
—IN
—MX

B Input / Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
MN Minimum value Minimum value Depends on variable type
IN Data to limit Input Data to limit Depends on variable type
MX Maximum value Maximum value Depends on variable type
Out Processing result Output Processing result Depends on variable type
Boolean Bit strin Integer Real Time, Date Strin
& 8 number ’ &
3 g | = 2 5 ¢ ¢S € v = 9l ®m % 4 9 4 4
(o] o %2} = = C = = = = m = > o o =
¢ |R|8|8|8/5|3|z|5|5|5|5|3|# | B|&|57|¢€ |7 %
MN ojlojojojolojOo]J]O|lO]O|O]O|0O]|O
In olojlojojojoj]oj]O|lOlO|O|]O|0O]O
MX olojlojojojojoj]O|lOlO|O|]O | 0O]O
Out olojlojojojojojJ]O|lOlO|O|]O | 0O]O

*Note: The 'O intheabove table indicates that the instruction parameters are allowed to be connected to variables or constants of this
data type.
B Function description

® This instruction limits the value of an input variable between the specified minimum and maximum values, the details are shown in
the table below.

"In' 'Out'

"IN' < "MN' "MN'
"MN' < '"IN'" <'"MmX' "IN
"MX' <"IN' " MX !

® This instruction allows input and output variables to be different types, and the operation is performed using a data type that can
contain all value ranges. For example, if the data type of ' MN ' is REAL, the datatype of 'IN' isREAL, the datatypeof 'MX'
is REAL, and the data type of ' Out' isLREAL, the operation will be processed using the LREAL data type.

® Thescopeofthe 'Out' datatype must be greater than or equal to the scope of the input variable data type, otherwise an error

will be reported during software compilation. For example, if the datatypesfor 'MN', "IN',and 'MX' areLREAL,REAL,and

=
N
S
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REAL respectively, then the data type for ' Out ' must be LREAL; If the data type of the variable connected to ' Out ' is REAL, etc.,

an error will be reported during software compilation

® The example program is shown below.

LD:
Assigned to W Online Walue Prepared Walu
1 VAR & a INT s
2 VAR & b INT 18
3 VAR # c INT 1@
4 VAR & INT 18
5 VAR # start BOOL
1
start LIMIT
T N eno
a 5 —un  outf—a 10
b 18—
c 10 —fmx
ST:

d:=LIMIT(a, b, c);
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2.9.5 BAND (dead band limit)

The Band instruction performs dead band control. Library: Standard

Instruction Name FB/FUN ST expression ST expression
BAND

—EN ENO|—

Dead band

BAND o FUN —{MN  outf— Out: =BAND(MN, In , MX);

limitation
—{In
—MX

B Input / Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
MN Minimum value Minimum value Depends on variable type
In Data to control Input Data to control Depends on variable type
MX Maximum value Maximum value Depends on variable type
Out Processing result Output Processing result Depends on variable type
Boolean Bit string Integer Real Time, Date String
Number
2 |=|5|%|2\E|s|E|E|ejz|2|c|8|5|2(2]g|e]8
= mIS | 8|8 |5 |7 |35|5|7 S |49 |~ |2 |m | m |9 z
MN O] O
In o O
MX (ONNG)
Out (ORNG)

*Note: The 'O inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

B Function description

® The Band instruction performs dead band control; the details are shown in the table below.

Thevalueof 'In' The value of ' Out '

In" < "MN' "In' - "MN'
"MN' < 'In' < ' Mx' 0
"MX' <'IN' "In' - "mx'

® Thisinstruction allows input and output variables to be different types, and the operation is performed by using a data type that can
contain all value ranges. For example, if the data type of ' MN ' is REAL, the datatypeof 'In' isREAL,the datatype of '
MX ' isREAL, and the datatypeof 'Out' isLREAL, the operation will be processed by using the LREAL data type.

® Thescopeofthe 'Out' datatype must be greater than or equal to the scope of the input variable data type, otherwise an error
will be reported during software compilation. For example, if the datatypesfor "MN ', 'In',and 'MX' areLREAL,REAL,
and REAL respectively, then the data type for ' Out ' must be LREAL; If the data type of the variable connectedto ' Out' is

REAL, etc., an error will be reported during software compilation.

=
N
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® The example program is shown below.

LD:
1 VAR & a
2 VAR & b
3 VAR $ C
4 VAR & d
5 VAR 2 start

igned to

REAL
REAL
REAL
REAL
BOOL

Online Value Prepared Value

15.8
l18.6
5.2

TRUE

L
start BAND
I I I EN ENO
a 53 —{MN  Outf—d 52
b 15.8 —{in
C 1086 —IMX
ST:

d:=BAND(a, b, c);
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2.9.6 ZONE (input bias)

The Zone instruction adds a bias value to the input value. Library: Standard

Instruction Name FB/FUN ST expression ST expression
ZONE
—EN ENO|—
ZONE Input bias FUN —|BiasN Out|— Out: =ZONE(BiasN, In1, BiasP);
—In
— BiasP

® Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
BiasN Negative bias Negative bias Depends on variable type
In Data to control Input Data to control Depends on variable type
BiasP Positive bias Positive bias Depends on variable type
Out Processing result Output Processing result Depends on variable type
Boolean Bit String Integer Real Time, Date String
number
@ w | = 2 £ € S lc |w|= c |z | 5 2|9 4
BiasN O] O
In o O
BiasP O] O
Out OO0

*Note: The 'O intheabove tableindicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

®  Function description

® The Zone instruction adds a bias value to the input value, the details are shown in the table below.

‘In' ' Out '
"In' <0 "In' + "BiasN'
"In'=0 0
"In'>0 "In' +'BiasP'

® Thisinstruction allows input and output variables to be different types, and the operation is performed by using a data type that can
contain all value ranges. If the data type of ' BiasN ' is REAL, the datatypeof 'IN' isREAL,the datatypeof 'BiasP ' isLREAL,
and the data type of ' Out ' is LREAL, then the operation will be processed by using the LREAL data type.

® Thescopeofthe 'Out' datatype mustbe greater than or equal to the scope of the input variable data type, otherwise an error
will be reported during software compilation. For example, if the datatypesof 'BiasN ', 'In',and 'BiasP' areREAL, REAL,
and LREAL, respectively, then the data type of ' Out' mustbe LREAL;Ifthe 'Out' data type is REAL, an error will be reported

during software compilation.

N~
N
I!
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The example program is shown below.

0Online Value Prepared Value

LD:
1 VAR
2 VAR
3 VAR
4 VAR
= VAR

& | B
a n o oo

£

start

e

REAL
REAL
REAL
REAL
BOOL

1 H
start ZOME
| I | EN
EN ENO

1
a 22 BiasN Outf—d 76
b 3.4 In
C 4.2 BiasP

ST:

d: =ZONE(a,b, ¢);

N
(5
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2.10 Data type conversion

2.10.1 BOOL_TO_*** (conversion of BOOL to other data types)

This instruction is used to convert bool type to other data types. Library: Standard

Instruction Name FB/FUN Graphic expression ST expression
BOOL BOOL_TO_** Out: = BOOL_T(?;;**(In)(;j
— - R ts di tdatat
BOOL_TO_*** |  conversion FUN EN ENO nepresents ifierent data ype,
. . —In Out— .e.,
instruction
Out: =BOOL_TO_INT(In);etc.

®  Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
In Data to convert Input Data to convert FALSE OR TRUE
Out Conversion result Output Conversion result Depends on variable type
Boolean Bit strin Integer Real Time, Date Strin
& 8 number ’ &
g | - %
or] c c | c _ -
g8 |2|/8|2|8 E|S|8|E|g|z|2|c|8|g|2|B|8 || 2
= m|8|Z|&|F|3|F|3 |5 |7 |5|5|F|g|m | @O z
In O
Out O ojlojojojlojlojojojo|lolOj]O|J]OlO]O|]O|0O]O O

*Note:The 'O inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

B Function description
® Thisinstruction is used to convert bool type to other data types.

® Theinstruction name varies depending on the data type of ' Out ' .Forexample,if 'Out' isof INT type, the instruction name is

BOOL_TO_INT.

® The correspondence between Bool data type and other data types is shown in the table below.

Data type The data correspondence between 'In' and 'Out'
"In' 'Out' Valid rangeof 'In' Valid range of ' Out'
FALSE FALSE
BOOL BOOL
TRUE TRUE
FALSE 0
BOOL BYTE
TRUE 1
FALSE 0
BOOL WORD
TRUE 1
FALSE 0
BOOL DWORD
TRUE 1
FALSE 0
BOOL LWORD
TRUE 1
FALSE 0
BOOL USINT
TRUE 1

[E]
~
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Data type The data correspondence between 'In' and 'Out'
"In' 'Out' Valid range of "In' Valid range of ' Out '
FALSE 0
BOOL UINT
TRUE 1
FALSE 0
BOOL UDINT
TRUE 1
FALSE 0
BOOL ULINT
TRUE 1
FALSE 0
BOOL SINT
TRUE 1
FALSE 0
BOOL INT
TRUE 1
FALSE 0
BOOL DINT
TRUE 1
FALSE 0
BOOL LINT
TRUE 1
FALSE 0
BOOL REAL
TRUE 1
FALSE 0
BOOL LREAL
TRUE 1
FALSE T#OmMs
BOOL TIME
TRUE T#OmMs
FALSE D#1970-01-01
BOOL DATE
TRUE D#1970-01-01
FALSE TOD#0: 0:0.000
BOOL TOD
TRUE TOD#0: 0: 0.000
FALSE DT#1970-01-01-00: 00: 00
BOOL DT
TRUE DT#1970-01-01-00: 00: 00
FALSE ‘FALSE’
BOOL STRING
TRUE ‘TRUE’

® The example program and the timing diagram are shown below.

Name Aszzigned to ¥ Online Value

3 VAR # b INT 1

start BOOL_TO_INT
I I EN ENO

Sl TRUE gl Outf—b 1

ST:
b: =BOOL_TO_INT(a);

|50
N
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2.10.2 ***_TO_*** (conversion of bit string to other data type)

This instruction converts bit strings to other data types. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
E_TO_** Out: =*** _TO_***(In);
ok - S P . —EN ENOF— | sxx . -
_TO_ Bit string conversion instruction FUN | out Represents different data type, i.e.,
" ! Out: = BYTE _TO_INT(In);etc.

B Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope

In Data to convert Input Data to convert Depends on variable type

Out Conversion result Output Conversion result Depends on variable type
Boolean Bit string Integer R Time, Date String

(=) - (%]

w Cc Cc Cc _ —
& |2|8§|z|8/2|s|e|E|¢|z|2|c|B|8|2|8|28|g| 2
g |m|8|g8|&8|3|3F|5|5|5 |7 |5 |5 |F|E|m|m|° Z

In O NONNONNC

Out O ojlojojojlojlojojojololoj]Ooj]OlO]O]O OO O

*Note:The 'O inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

®  Function description
® Thisinstruction is used to convert data of the Bit string data type to other data types.

® Theinstruction name varies depending on the datatypeof 'In' and 'Out'.Forexample,if "In"' isa WORDtypeand 'Out'

is a DINT type, the instruction name is WORD_ TO_ DINT.

® Bitstring types convert to BOOL type.

When converting a Bit string to BOOL, if the value of the Bit string type is 0, the Conversion result is FALSE; If the value is not 0, the

conversion result is TRUE. The detailed rules are shown in the table below.

Data type The data correspondence between 'In' and 'Out'
“In' 'Out' Valid rangeof 'In' Valid range of ' Out'

0 FALSE

BYTE BOOL
16#1~16#FF TRUE
0 FALSE

WORD BOOL
16#1~16#FFFF TRUE
0 FALSE

DWORD BOOL
16#1~16#FFFF_FFFF TRUE
0 FALSE

LWORD BOOL
16#1~16#FFFF_FFFF_FFFF_FFFF TRUE

® Bit string types converts to Integer types.

The relationship between Bit string types and Integer types conversion is shown in the table below.

118



Chapter 2 Instruction description

Data type The data correspondence between 'In' and 'Out'
"In' 'Out' Valid rangeof 'In' Valid range of ' Out '
USINT 0~16#FF 0~255
UINT 0~16#FF 0~255
UDINT 0~16#FF 0~255
ULINT 0~16#FF 0~255
BYTE SINT 0~16#T7F 0~127
INT 0~16#FF 0~255
DINT 0~16#FF 0~255
LINT 0~16#FF 0~255
USINT 0~16#FF 0~255
UINT 0~16#FFFF 0~65535
UDINT 0~16#FFFF 0~65535
ULINT 0~16#FFFF 0~65535
WORD
SINT 0~16#TF 0~127
INT 0~16#7FFF 0~32767
DINT 0~16#FFFF 0~65535
LINT 0~16#FFFF 0~65535
USINT 0~16#FF 0~255
UINT 0~16#FFFF 0~65535
UDINT 0~16#FFFF_FFFF 0~4294967295
ULINT 0~16#FFFF_FFFF 0~4294967295
DWORD
SINT 0~16#TF 0~127
INT 0~16#7FFF 0~32767
DINT 0~16# TFFF_FFFF 0~2147483647
LINT 0~16# FFFF_FFFF 0~4294967295
USINT 0~16#FF 0~255
UINT 0~16#FFFF 0~65535
UDINT 0~16#FFFF_FFFF 0~4294967295
ULINT 0~16#FFFF_FFFF_FFFF_FFFF 0~18446744073709551615
LWORD
SINT 0~16#T7F 0~127
INT 0~16#7FFF 0~32767
DINT 0~16#7FFF_FFFF 0~2147483647
LINT 0~16#7FFF_FFFF_FFFF_FFFF 0~9223372036854775807

® Bit string types convert to Real number types.

Data type The data correspondence between 'In' and 'Out'’
"In' 'Out' Valid rangeof "In' Valid range of ' Out'
REAL 0~16#FF 0~255
BYTE
LREAL 0~16#FF 0~255
REAL 0~16#FFFF 0~65535
WORD
LREAL 0~16#FFFF 0~65535
REAL 0~16#FFFF_FFFF 0~4294967295
DWORD
LREAL 0~16#FFFF_FFFF 0~4294967295
REAL 0~16#FFFF_FFFF_FFFF_FFFF 0~1.844674e+19
LWORD
LREAL 0~16#FFFF_FFFF_FFFF_FFFF 0~1.84467440737096e+19
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® Bit string types convert to Time or Date types.

The relationship between Bit string types and Time or Date types conversion is shown in the table below.

Data type The data correspondence between 'In' and 'Out'
"In' 'Out' Valid rangeof "In' Valid range of ' Out '
TIME 0~16#FF T#Ons~ T#255ns
DATE 0~16#FF D#1970-01-1~ D#1970-01-01
PYTE TOD 0~16#FF TOD#0: 0: 0.000~ TOD#0: 0: 0.255
DT 0~16#FF DT#1970-01-01-00: 00: 00~ DT#1970-01-01-00: 04: 15
TIME 0~16#FFFF T#0Nns~65us535ns
DATE 0~16#FFFF D#1970-01-01~ D#1970-01-01
WORD TOD 0~16#FFFF TOD#0: 0: 0.000~ TOD#0: 1: 5.535
DT 0~16#FFFF DT#1970-01-01-00: 00: 00~ DT#1970-01-01-18: 12: 15
TIME 0~16#FFFF_FFFF THOMS~T#45294ms967us295ns
DATE 0~16#FFFF_A500 D#1970-1-1~ D#2106-2-7
DWORD
TOD 0~16#526_5BFF TOD#0: 0: 0.000~ TOD#23: 59: 59.999
DT 0~16#FFFF_FFFF DT#1970-01-01-00: 00: 00~ DT#2106-02-07-06: 28: 15
TIME 0~16#FFFF_FFFF_ FFFF_FFFF T#213503d23h34m33s709ms551us615ns
DATE 0~16#FFFF_A500 D#1970-01-01~ D#2106-02-07
HWORD TOD 0~16#526_5BFF TOD#0: 0: 0.000~ TOD#23: 59: 59.999
DT 0~16#FFFF_FFFF DT#1970-01-01-00: 00: 00~ DT#2106-02-07-06: 28: 15

® Bit string types convert to String type.

Data type The data correspondence between 'In' and 'Out'
"In' 'Out' Valid rangeof "In' Valid range of ' Out'
BYTE STRING 0~16#FF ‘0" ~ 255
WORD STRING 0~16#FFFF ‘0" ~ ‘65535
DWORD STRING 0~16#FFFF_FFFF ‘0 ~ ‘4294967295
LWORD STRING 0~16#FFFF_FFFF_FFFF_FFFF ‘0" ~ ‘18446744073709551615’

® The example program is shown below.

1 VAR 4 start BOOL TRUE
I VAR % a BYTE 16478
S VAR 4 b WORD 1648878

start
I I EN
a [16#7B—In

BYTE_TO_WORD
ENO

Outf—b 1680078

ST:
b: =BYTE_TO_WORD(a);

~
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2.10.3 ***_TO_*** (conversion of integer to other data types)

This instruction is used to convert integer type to other data types. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
Integer conversion Tere-T Out: =% _TO_""*(In);
Vi | — I
o TO_M istr ction FUN IEN Eg(i ***Represents different data type, i.e., Out: ==UINT
| ucti — —
: ! _TO_BOOL(In);
®  Input/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
In Data to convert Input Data to convert Depends on variable type
Out Conversion result Output Conversion result Depends on variable type
S Real . .
Boolean Bit string Integer Time, Date String
number
3 g =22 £ g c S Slvw = g 2 %5 9 9 o 4
S |3|8/8|g|2|2|28|E|z|2|z2|z|E|@B|=2 |5 |9 | 2
= m | 8 2 3B = = = T = B e B = B R B = E m m o =
In oOjJojJ]o OO0 00| 0O
Out O ojlojojlo,o0ojojojojojolojlo0lo0 00 0O010]|O0 O

*Note:The 'O inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

B Function description
® This instruction is used to convert integertype ' In' to other data types ' Out'.

® Theinstruction name varies depending on the datatypeof 'In' and 'Out'.Forexample,if 'In' isaWORDtypeand 'Out'

is a DINT type, the instruction name is WORD_ TO_ DINT.

® Integer types convert to Bool type

When converting Integer types to BOOL type, if the value of the Integer type is 0, the Conversion result is FALSE; If the value is not 0,

the conversion result is TRUE. The detailed rules are shown in the table below.

Data type The data correspondence between 'In' and 'Out'
“In' 'Out' Valid rangeof 'In' Valid range of ' Out'

0 FALSE

USINT BOOL
1~255 TRUE
0 FALSE

UINT BOOL
1~65535 TRUE
0 FALSE

UDINT BOOL
1~4294967295 TRUE
0 FALSE

ULINT BOOL
1~18446744073709551615 TRUE
0 FALSE

SINT BOOL
-128~-1, 1~127 TRUE
INT BOOL 0 FALSE

JIE]
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Data type The data correspondence between 'In' and 'Out'
"In' 'Out' Valid rangeof 'In' Valid range of ' Out'
-32768~-1, 1~32767 TRUE
0 FALSE
DINT BOOL
-2147483648~-1, 1~2147483647 TRUE
0 FALSE
LINT BOOL -9223372036854775808~-1, TRUE
1~9223372036854775807
® Integer types convert to Bit string types
The relationship between Integer types and Bit string types conversion is shown in the table below.
Data type The data correspondence between 'In' and 'Out'
"In' 'Out' Valid rangeof "In' Valid range of ' Out '
BYTE 0~255 16#00~16#FF
WORD 0~255 16#0000~16#00FF
USINT DWORD 0~255 16#0000_0000~16#0000_00FF
LWORD 0~255 16#0000_0000_0000_0000~16#0000_0000_0000_00FF
BYTE 0~255 16#00~16#FF
WORD 0~65535 16#0000~16#FFFF
VINT DWORD 0~65535 16#0000_0000~16#0000_FFFF
LWORD 0~65535 16#0000_0000_0000_0000~16#0000_0000_0000_FFFF
BYTE 0~255 16#00~16#FF
WORD 0~65535 16#0000~16#FFFF
UDINT DWORD 0~4294967295 16#0000_0000~16#FFFF_FFFF
LWORD 0~4294967295 16#0000_0000_0000_0000~16#0000_0000_FFFF_FFFF
BYTE 0~255 16#00~16#FF
WORD 0~65535 16#0000~16#FFFF
OLINT DWORD 0~4294967295 16#0000_0000~16#FFFF_FFFF
LWORD 0~18446744073709551615 16#0000_0000_0000_0000~16#FFFF_FFFF_FFFF_FFFF
BYTE 0~127 16#00~16#TF
WORD 0~127 16#0000~16#007F
SINT DWORD 0~127 16#0000_0000~16#0000_007F
LWORD 0~127 16#0000_0000_0000_0000~16#0000_0000_0000_007F
BYTE 0~127 16#00~16#7F
WORD 0~32767 16#0000~16#7FFF
T DWORD 0~32767 16#0000_0000~16#0000_7FFF
LWORD 0~32767 16#0000_0000_0000_0000~16#0000_0000_0000_7FFF
BYTE 0~127 16#00~16#7F
WORD 0~32767 16#0000~16#7FFF
PINT DWORD 0~2147483647 16#0000_0000~16#7FFF _FFFF
LWORD 0~2147483647 16#0000_0000_0000_0000~16#0000_0000_ 7FFF_FFFF
BYTE 0~127 16#00~16#7F
WORD 0~32767 16#0000~16#7FFF
HNT DWORD 0~2147483647 16#0000_0000~16#7FFF _FFFF
LWORD 0~9223372036854775807 16#0000_0000_0000_0000 ~16#7FFF_FFFF_FFFF_FFFF

® Integer types convert to Real number types

The relationship between Integer types and Real number types conversion is shown in the table below.

122



Chapter 2 Instruction description

Data type The data correspondence between 'In' and 'Out'
"In' 'Out' Valid range of "In' Valid range of ' Out '
REAL 0~255 0~255
USINT
LREAL 0~255 0~255
REAL 0~65535 0~65535
UINT
LREAL 0~65535 0~65535
REAL 0~4294967295 0~4.294967e+9
UDINT
LREAL 0~4294967295 0~4294967295
REAL 0~18446744073709551615 0~1.844674e+19
ULINT
LREAL 0~18446744073709551615 0~1.84467440737096e+19
REAL -128~127 -128~127
SINT
LREAL -128~127 -128~127
REAL -32768~32767 -32768~32767
INT
LREAL -32768~32767 -32768~32767
REAL -2147483648~2147483647 -2.147484e+9~2.147484e+9
DINT
LREAL -2147483648~2147483647 -2147483648~21474836488
-9223372036854 775808~
REAL -9.223372e+18~9.223372e+18
LINT 9223372036854775807
-9223372036854 775808~
LREAL -9.22337203685478e+18~9.22337203685478e+18
9223372036854775807

® [nteger types convert to Time or Date types

The relationship between Integer types and Time or Date types conversion is shown in the table below.

Thedatatypeof 'In' and 'Out' The data correspondence between 'In' and 'Out'
"In' 'Out' Valid rangeof "In' Valid range of ' Out '
TIME 0~255 T#0ns~ T#255ns
DATE 0~255 D#1970-01-01~ D#1970-01-01
USINT TOD 0~255 TOD#0: 0: 0.000~ TOD#0: 0: 0.255
DT 0~255 DT#1970-01-01-00: 00: 00~ DT#1970-01-01-00: 04: 15
TIME 0~65535 T#ONs~T#65us535ns
DATE 0~65535 D#1970-01-01~ D#1970-01-01
VINT TOD 0~65535 TOD#0: 0: 0.000~ TOD#0: 1: 5.535
DT 0~65535 DT#1970-01-01-00: 00: 00~ DT#1970-01-01-18: 12: 15
TIME 0~4294967295 T#OMs~T#4s294ms967us295ns
DATE 0~4294944000 D#1970-01-01~ D#2106-02-07
UPINT TOD 0~86399999 TOD#0: 0: 0.000~ TOD#23: 59: 59.999
DT 0~4294967295 DT#1970-01-01-00: 00: 00~ DT#2106-02-07-06: 28: 15
TIME 0~18446744073709551615 T#0ms~T#213503d23h34m33s709.551ms
DATE 0~4294944000 D#1970-01-01~ D#2106-02-07
ULINT TOD 0~86399999 TOD#0: 0: 0.000~ TOD#23: 59: 59.999
DT 0~4294967295 DT#1970-01-01-00: 00: 00~ DT#2106-02-07-06: 28: 15
TIME 0~127 T#Ons~ T#127ns
DATE 0~127 D#1970-01-01~ D#1970-01-01
SINT TOD 0~127 TOD#0: 0: 0.000~ TOD#0: 0: 0.127
DT 0~127 DT#1970-01-01-00: 00: 00~ DT#1970-01-01-00: 02: 07
TIME 0~32767 T#0Ons~ T#32us767ns
T DATE 0~32767 D#1970-01-01~ D#1970-01-01

|8
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Thedatatypeof 'In' and 'Out'’ The data correspondence between 'In' and 'Out'
"In' 'Out' Valid range of 'In Valid range of ' Out '
TOD 0~32767 TOD#0: 0: 0.000~ TOD#0: 0: 32.767
DT 0~32767 DT#1970-01-01-00: 00: 00~ DT#1970-01-01-09: 06: 07
TIME 0~2147483647 T#HONS~ T#25147ms483ms647ns
DINT DATE 0~2147483647 D#1970-01-01~ D#2038-01-19
TOD 0~86399999 TOD#0: 0: 0.000~ TOD#23: 59: 59.999
DT 0~2147483647 DT#1970-01-01-00: 00: 00~ D#2038-01-19-03: 14: 07
TIME 0~9223372036854775807 T#0ms~106751d23h47Tm16s854.776ms
DATE 0~4294944000 D#1970-01-01~ D#2106-02-07
LINT TOD 0~86399999 TOD#0: 0: 0.000~ TOD#23: 59: 59.999
DT 0~4294967295 DT#1970-01-01-00: 00: 00~ DT#2106-02-07-06: 28: 15

® Integer types convert to String type

Data type The data correspondence between 'In' and 'Out'

In Out Valid range of "In' Valid range of ' Out '
USINT STRING 0~255 '0'~"255"
UINT STRING 0~65535 '0"'~"65535"
UDINT STRING 0~4294967295 "0 " ~"4294967295 '
ULINT STRING 0~18446744073709551615 '0'~'18446744073709551615 '
SINT STRING -128~127 '-128'~'127"

INT STRING -32768~32767 '-32768 ' ~ ' 32767 '

DINT STRING -2147483648~2147483647 ' 2147483648 ' ~ ' 2147483647 '
LINT STRING "9223372036854775808~ ' 19223372036854775808 ' ~ ' 9223372036854775807 '

9223372036854775807

® The example program is shown below.

~
IE

LD:

Online Walue Prepared Valug

(RTINS
=
=
=]

BOOL TRUE
INT 1234
DINT 1234

start INT_TO_DINT

1IN

] I I EN ENO
al 1234 —in Cut

ST:
b: =INT _TO_DINT(a);
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2.10.4 REAL/LREAL_TO_*** (conversion of real numbers to other data types)

This instruction is used to convert Real number types to other data types. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
p— p— Out: =*** _TO_***(In);
Real number -To- ***Represents différe)nt data type
> TO_*** conversion FUN —EN ENO— . P ype,
. . —In Out— Le.,
instruction

Out:= REAL_TO_DINT(In);etc.

®  Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
In Data to convert Input Data to convert Depends on variable type
Out Conversion result Output Conversion result Depends on variable type
L Real . .
Boolean Bit string Integer Time, date String
number
g | - %
or] c c | c _ -
g8 |2|/8|2|8 E|S|8|E|g|z|2|c|8|g|2|8B|8|g| 2
= m|8|Z|&|%F|3|F |3 |5 |7 |5|5|F|g|m | @O z
In ONNG
Out O ojlojojojlojlojojojololOoj]OoOj]OlO]O]O OO O

*Note:The 'O inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

B Function description

® Thisinstruction is used to convert Real number types to other data types.

® Theinstruction name varies dependingon the datatypeof 'In' and 'Out'.Forexample,if 'In' isaREALtypeand 'Out' is

a DINT type, the instruction name is REAL_ TO_ DINT.
® Real number types convert to Bool type

When converting Integer types to BOOL type, if the value of the Integer type is 0, the conversion result is FALSE; If the value is not 0, the

conversion result is TRUE. The detailed rules are shown in the table below.

Data type The data correspondence between 'In' and 'Out'

"In' ' Qut' "In' ' Qut'
3.1 TRUE

REAL BOOL 0 FALSE
3.1 TRUE

-6 TRUE

LREAL BOOL 0 FALSE
6 TRUE

® Real number types convert to Integer or Bit string types

When converting Real number types to integers or Bit string types, the decimal partofthe 'In"' value is rounded, and the rounded

integerofthe 'In' valueisthevalueof 'OQut'.The relevantexamples are shown in the table below.
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Data type The data correspondence between 'In' and 'Out'

"In' 'Out' "In' 'Out'

REAL SINT 1.49 1

REAL SINT 1.50 2

REAL SINT 1.55 2

REAL SINT -1.49 -1

REAL SINT -1.50 -2

REAL SINT -1.55 -2

REAL SINT 127 127

REAL BYTE 127 16#TF

® Real number types convert to Bit string types

When converting Real number types to Bit string types, round the Input Real number type first, and the Output value is the rounded

integer part. During the conversion operation of Real number type to Bit string type, the corresponding relationship within the valid

range of Input and Output data is shown in the table below.

Data type The data correspondence between 'In' and 'Out'
“In' 'Out' Valid rangeof 'In' Valid range of ' Out '
BYTE 0~255 16#00~16#FF
WORD 0~65535 16#0000~16#FFFF
REAL DWORD 0~4.294967e+9 16#0000_0000~16#FFFF_FFFF
LWORD 0~1.844674e+19 16#0000_0000_0000_0000~16#FFFF_FFFF_FFFF_FFFF
BYTE 0~255 16#00~16#FF
WORD 0~65535 16#0000~16#FFFF
LREAL
DWORD 0~4294967295 16#0000_0000~16#FFFF_FFFF
LWORD 0~1.84467440737095e+19 | 16#0000_0000_0000_0000~16#FFFF_FFFF_FFFF_FFFF

® Real number types convert to Integer types

When converting Real number types to Integer types, round the Input Real number type first, and the Output value is the rounded
integer part. During the conversion operation of Real number type to Integer types, the corresponding relationship within the valid

range of Input and Output data is shown in the table below.

Data type The data correspondence between 'In' and 'Out'
“In' 'Out' Valid rangeof 'In' Valid range of ' Out '
USINT 0~255 0~127
UINT 0~65535 0~32767
UDINT 0~4.294967e+9 0~4294967295
ULINT 0~1.844674e+19 0~18446744073709551615
REAL SINT -128~127 -128~127
INT -32768~32767 -32768~32767
DINT -2.147484e+9~2.147484e+9 -2147483648~2147483647
LINT -9.223372e+18~9.223372e+18 "9223312036854775808~
9223372036854775807
USINT 0~255 0~255
UINT 0~65535 0~65535
LREAL UDINT 0~4294967295 0~4294967295
ULINT 0~1.84467440737095e+19 0~18446744073709551615
SINT -128~127 -128~127

N
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INT -32768~32767 -32768~32767
DINT -2147483648~21474836488 -2147483648~2147483647
-9223372036854775808~
LINT -9.22337203685477e+18~9.22337203685477e+18
9223372036854 775807

® Real number types convert to Time or Date types.

When converting the Real number type to Time or Date types, first convert the Real number type to ULINT data, and then convert the
ULINT data to the corresponding time in units of the Output type. ULINT conversion to Time or Date type can refer to Note in the '

Convert integer type to other data types ' instruction.
® Real number types convert to String type

When converting the Real number type to the String type, the characters and symbols in the Input data are converted to

corresponding characters. The example of converting the Real number type to the String type is shown in the table below.

Data type The data correspondence between 'In' and 'Out'

In Out Valueof " In' Value of ' Out '
REAL STRING 123.123 ‘123.123’
REAL STRING -123.123 ©123.123
REAL STRING 1.23e+07 ‘1.23e+07

The example program is shown below.

Assigned to t ype Online Value [Prepared Value
1 VAR # start BOOL TRUE
2 VAR $ a REAL -1.1
5 VAR # b INT =

start REAL_TO_INT
] I ] _
EN ENO
1
a -1.1 —In Out—b -1

ST:
b: =REAL _TO_INT(a);

IISH
~N
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2.10.5 ***_TO_*** (conversion of time and date to other data types)

This instruction is used to convert Time or Date types to other data types. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
wEx TQ_HH* Out: = _TO_ (ln)y
wox T *ek Time, Date conversion FUN —|EN ENO}l— ***Represents different data type,
-7 instruction —In out— ie.,
Out: =TIME_TO_INT(In);etc.

B Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
In Data to convert Input Data to convert Depends on variable type
Out Conversion result Output Conversion result Depends on variable type
o Real . .
Boolean Bit string Integer Time, Date String
number
w w = g E S | c | S | € | v | = =) — o) = — o 4 41
S X 9/ ¢ =z g E | =22 =2 =z @ &  § o 9 =
) m 3 2 2B 25|35 |3 |73 |3 |F E m | m |9 =
In OO0 |0 |0
Out O ojlojojojojlojojojo|lolOj]O|J]OlO]O]O|0O]O O

*Note:The 'O inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

®  Function description

@ This instruction is used to convert Time or Date types to other data types.

® Theinstruction name varies dependingon the datatypeof 'In' and 'Out'.Forexample,if 'In' isaTimetypeand 'Out' is

a DINT type, the instruction name is Time_ TO_ DINT.

® The example program and the timing diagram are shown below.

LD:
0Online Value Prepared Valu
1 VAR & start BOOL TRUE
2 VAR G TIME T#1ms
3 VAR $ UL ULINT laaaaas

start TIME_TO_ULINT
IN|
l I I EN ENO
T T#imz —1In Outf—UL 1000000

ST:

UL: =TIME _TO_ULINT(T);

~
IE
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2.10.6 STRING_TO_*** (conversion of STRING to other data types)

This instruction is used to convert String type to other data types. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
STRING STRING_TO_*** Out: = STRING _TO_***(In);
STRING_TO_*** conversion FUN —]EN ENO— ***Represents different data type, i.e.,
instruction —'n Out— Out: =STRING _TO_DINT(In), etc.

®  Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
In Data to convert Input Data to convert Depends on variable type
Out Conversion result Output Conversion result Depends on variable type
o Real . .
Boolean Bit string Integer Time, Date String
number
w o] = g E S | c | S | € | v | = =) — o) = — o 4 41
Q o S |2 | = =) C S | =2 = = m = = > | o o =
8 |A|8|8|8|2|5|2|5|5|/5|5|3|2|8|5|53|8 |9 2
In O
Out O ojlojojojlojlojojojololoj]OoOj]OlO]O]O OO O

*Note:The 'O inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

B Function description

® Thisinstruction is used to convert the String type to other data types.

® Theinstruction name varies dependingon the datatypeof 'In' and 'Out'.Forexample,if 'In' isaStringtypeand 'Out'

is a INT type, the instruction name is String_ TO_ INT.

® The relationship between String type and other data types conversion is shown in the table below.

Data type The data correspondence between 'In' and 'Out'

"In' 'Out' Valid rangeof 'In' Valid range of ' Out'
STRING BOOL Other string FALSE

‘TRUE’ or true’ TRUE
STRING BYTE 00 ~ 255 0~16#FF
STRING WORD ‘0" ~ ‘65535 0~16#FFFF
STRING DWORD ‘0 ~ ‘4294967295 0~16#FFFF_FFFF
STRING LWORD ‘0" ~ ‘18446744073709551615’ 0~16#FFFF_FFFF_FFFF_FFFF
STRING USINT 0 ~ 255 0~255
STRING UINT ‘0" ~ ‘65535 0~65535
STRING UDINT ‘00 ~ ‘4294967295 0~4294967295
STRING ULINT ‘0" ~ ‘18446744073709551615’ 0~18446744073709551615
STRING SINT 128 ~ ‘127 -128~127
STRING INT -32768 ~ ‘32767 -32768~32767
STRING DINT 2147483648’ ~ ‘2147483647 -2147483648~2147483647

I
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Data type The data correspondence between 'In' and 'Out'
"In' 'Out' Valid range of "In' Valid range of ' Out '
*-9223372036854775808 -9223372036854 775808~
STRING LINT ; i
~ '9223372036854775807 9223372036854775807
-3.402823e+38’ ~ ‘-1.175495e-38" , -3.402823e+38 ~ -1.175495e-38,
STRING REAL ‘0, 0,
‘1.175495e-38 ~  ‘3.402823e+38’ 1.175495e-38 ~ 3.402823e+38
-1.79769313486231e+308" ~ -1.79769313486231e+308 ~ -
£-2.22507385850721e-308 , 2.22507385850721e-308,
STRING LREAL ‘0, 0,
2.22507385850721e—308" ~ 2.22507385850721e—308 ~
‘1.79769313486231e+308’ 1.79769313486231e+308,
STRING TIME ‘T#OmMS' ~ ‘T#213503d23h34m33s709.551ms’ T#0ms~ T#213503d23h34m33s709.551ms
STRING DATE ‘D#1970-01-01" ~ ‘D#2106-02-07’ D#1970-01-01~ D#2106-02-07
STRING TOD “TOD#0: 0:0.000° ~ ‘TOD#23: 59: 59.999’ TODH#0: 0: 0.000~ TOD#23: 59: 59.999
‘DT#1970-01-01-00: 00: 00" ~ DT#1970-01-01-00: 00: 00~
STRING DT ‘ ,
DT#2106-02-07-06: 28: 15 DT#2106-02-07-06: 28: 15

® The example program and the timing diagram are shown below.

LD:

Name

Assigned to

start STRING_TO_INT
il [ =
l I I EN ENO
a 0 —lin Outf—b

ST:
b: =STRING _TO_INT(a);

~
IB
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2.11 Textstring Instructions

2.11.1 CONCAT(combination of strings)

Concatenates two strings into a single string. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
CONCAT
Combination of — EN ENO—
CONCAT . FUN Out:=CONCAT(In1,In2);
strings —In1 Out —
—In2
B Input/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
Inl String String 1 to be concatenated Depends on variable type
Input
In2 String String 2 to be concatenated Depends on variable type
Out String Output Concatenated string Depends on variable type
Boolean Bit strin Integer Real Time, date Strin
& 8 number ’ &
g | = | c c | c — %]
8 |2|812/8|E|s|8|E|g|z|2|5|8|a|2|8|8 |2
e m( 8|8|8|3|5|3|5|5|7|5|3|F|g|m|d O z
Inl. In2 O
Out O
*Note: The 'O "' in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of
the data type.

B Function description

® This instruction concatenates 'Inl' and 'In2" into a new single string in order.

® The example program is shown below.

LD:

When Inlis'abc', In2is '456', the output value will be 'abc456".

[T R
=
=
E=)

ST:

Str1
Str2

‘abc’

CONCAT
EM  ENO
In1 Out
InZ

Assigned to Data Type
STRING[18] "abc
STRING[18] ‘456"
STRING[18] 'abc456"
— Sir3 ‘abc456

Str3: =CONCAT(Strl,Str2);

Online Value Prepared Value

JIE]
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2.11.2 DELETE (deletion of strings)

This instruction deletes a number of characters from a string to produce a new string, beginning with the characterin

the specific position. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
DELETE
) —EN  ENOR
Deletion of
DELETE ) FUN —In Out— Out:=DELETE(In, L, P);
strings
—L
—P

B Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
Depends on variable
In String for deletion String to be modified P
type
Length of 0 ~ Maximum length of
L & Input Length of the partial string to be deleted, number of characters &
characters In
) . Position in input string after which the deletion starts. Counted from | 1 ~Maximum length of
p Deletion position . .
left, starting with 1 In
- . . . . Depends on variable
Out Resulting string Output String remaining after deletion type
o Real . .
Boolean Bit string Integer Time, date String
number
@ w = 2 £ € ¢ €€ v = © o |5 |49 O 4
S |3/8|5(|8(g|2|2|E|2|5|E|5|B|g|2|5|S |52
= m| g & 8|53 |5 57 4 4 = | &2 | m | m =

(@)

(@)

P O

Out O

*Note: The 'O in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of

the data type.

B Function description

e Thisinstruction deletes 'L' characters from 'In' to produce a new string 'Out’, beginning with the character in the 'P' position.

~
IE
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® The example program is shown below.

LD:

When Inis 'ABCDEFGH', Lis '3',Pis'3', the output value will be ' AEFGH".

Assigned to Data Type Online Value [Prepared Value
1 VAR & Strl STRING[18] 'ABCDEFGH'
2 VAR & Str2 STRING[18] 'ABFGH"
R FH
DELETE
EN ENO
Str1 "ABCDEFGH" —{in Outf— Str2 "ABFGH"
UINT#3 —JL
UINT#3 —P
ST:

Str2: =DELETE(Strl, UINT#3, UINT#3 );

N



Chapter 2 Instruction description

2.11.3 INSERT(insert of strings)

This instruction inserts a string into another string at a specific position to produce a new string. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
INSERT
—EN ENO|—
INSERT Insert of strings FUN —In1 out|— Out:=INSERT(In1,In2,P);
—In2
—p

B Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
Inl Source string String into which In2 is inserted Depends on variable type
In2 Insert string Input String to be inserted into Inl Depends on variable type
P Insert position Insert position 0 ~ Maximum length of In1
Out Resulting string Output Resulting string Depends on variable type
Boolean Bit string Integer Real Time, date String
number
& |35/ 8 E|5s EEg|z|g 588 F 2 g g :
b m| g | &8 | &8 |5 |F |5 |5 |4 = |4 | | &2 | m m|©9 =
Inl O
In2 O
P O
Out O

*Note: The 'O ' in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of

the data type.

B Function description
® Thisinstruction inserts 'In2" into 'In1' after position 'P' to produce a new string 'Out'.

® The example programl is shown below.

LD:

When Inlis'ABCDEFGH', In2is 'abc' Pis0, thevalueof Outwill be'abcABCDEFGH"

N i o Data Type Online Value Prepared Value
1 VAR s STRING[18] ' ABCDEDFG"
2 VAR $ 5tr2 STRING[1@] ‘abc’
5 VAR # 5tr3 STRING[ 28] 'abcABCDEDFG'
1
INSERT
EN ENO
Str1 "ABCDEDFG' —{In1 Outf— Str3 "abcABCDEDFG'
Str2 "abc’ =—1in2
UINT#0 —P

~
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ST:
Str3: =INSERT(Strl, Str2 , UINT#0 );

® The example program2 is shown below.

LD:

When Inlis 'ABCDEFGH', In2is'abc!,'P'is2, the outputvalue will be 'ABabcCDEFGH"

Name A ned to Data Type ©Online Value Prepared Valu
1 VAR & Strl STRING[18] 'ABCDEDFG"'
Z VAR # str2 STRING[1@] ‘abc'
3 VAR # 5tr3 STRING[2@] 'ABabcCDEDFG"
4
INSERT
EN ENO
Str1 ‘ABCOEDFG —{in1  OQutf—Str3 ‘ABabcCDEDFG'
Str2 ‘abc’ —{In2
UINT#2 —P
ST:

Str3: =INSERT( Strl, Str2,, UINT#2);

N
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2.11.4 LEFT/RIGHT (return of the left/right, source strings)

This instruction returns a specific number of characters in a string to produce a new string, starting from left/right.

Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression

LEFT

— EN ENO|—
LEFT Return of the left FUN | out Out:=LEFT(In, L);

—L

RIGHT

— EN ENO}|—
RIGHT Return of the right FUN Out:=RIGHT(In, L);

B Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
In Source string String to be analyzed Depends on variable type
Input
L Number of characters Number of characters 0 ~ Maximum length of In
Out Resulting string Output Resulting string Depends on variable type
Boolean Bit string Integer Real number Time, date String
8 w £ 2 5 S c S € vl =g = = e - a
o o) S22 (= |8 |E|=|z2|=2|53 m = = | ® | o | o =
& |A|8|8|8|£|3|2(|z|/2|5|5|2|% & |E|7|8|%¢&
In O
L O
Out O

*Note: The 'O ' in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of

the data type.

®  Function description
® The LEFT/RIGHT instruction returns the first 'L' characters from the left/right in the string 'In' to produce a new string 'Out'.
® The example program of LEFT is shown below.
LD:

LEFT returns the characters from the left in string In, when In is 'ABCDEFGH', Lis 4, the output value will be 'ABCD".

Data Type 0Online WValue Prepared Walue
1 VAR # Strl STRING[18] 'ABCDEFGH'
2 VAR # Str2 STRING[18] 'ABCD'

LEFT
EN ENO
Str1 "ABCDEFGH' —{In Outf—5tr2 "ABCD"

UINT#4 —L

~
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ST:
Str2: = LEFT(Strl, UINT#4);

® The example program of RIGHT is shown below.

LD:

RIGHT returns the characters from the right in string In , when In is 'ABCDEFGH', Lis 4, the output value will be 'EFGH".

Data Type Online Value Prepared Value
1 WAR & S5trl STRING[18] 'ABCDEFGH"
2 VAR glstrz | STRING[18] "EFGH"
F
RIGHT
EM ENO
Str1 "ABCDEFGH e L1 Out = 5tr2 EFGH"
UINT#4 —L
ST:

Str2: = RIGHT(Strl, UINT#4);

=0
~N
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2.11.5 MID (return of a partial string)

This instruction returns a specific number of characters in a string to produce a new string, starting from a specific

position. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
MID
—EN ENO|—
MID Return of a partial string FUN —In  Out|— Out:=MID(In, L, P);
—L
—P

B Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
In Source string String to be retrieved Depends on variable type
L Number of characters Input Number of characters to delete, counting from left 0 ~ Maximum length of In
P Starting position Start position of the characters to be retrieved 1 ~Maximum length of In
Out Resulting string Output Resulting string Depends on variable type

Boolean Bit string Integer Real number Time, date String
o] m | = g S clc €€ |wl=|lol = o) = 4 | 9 | 4 a
- 3 s & 2/ 2 £ 2z 2 =2z & @& = J g g =
> = =

,Q m g g g 3 = E' 3 — — — — ~ = m m o %
In O

O

P O

Out O

*Note: The 'O ' in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of

the data type.

®  Function description

® The Mid instruction retrieves 'L' characters from the 'In'string beginning with the character at position 'P', and the result is assigned
to 'Out'.

® The example program is shown below.

LD:

When In is 'ABCDEFGH', L is 3, P is 2, the output value will be 'BCD "

Data Type Online Value Prepared Value
1 VAR # Stri STRING[1@] 'ABCDEFGH'
2 VAR $ Str2 STRING[18] 'BCD!
1
MID
EN  ENO
Str1 "ABCDEFGH" o (1] Outf—=5tr2 ‘BCD"
UINT#3 —L
UINT#2 —P

~
IE
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ST:
Str2: = MID(Strl, UINT#3, UINT#2 );

I
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2.11.6 REPLACE (replacement of a partial string)

This instruction replaces part of a string at a specified position and length with another string. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
REPLACE
—EN ENO [—
. ) —{In1 Outf—
REPLACE Replacement of a partial string FUN n2 Out:=REPLACE(In1,In2,L,P);
— In
—L
—p

B Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope

Inl Source string Source string Depends on variable type

In2 Insert string String to be inserted into In1 Depends on variable type

L Number of characters nput Number of characters to delete, counting from left 0 ~ Maximum length of In

p Starting position Start position of the characters to be replaced 1~ Maximum length of In

Out Resulting string Output Resulting string Depends on variable type

Boolean Bit string Integer Real number Time, date String

@ 8 | C | c c | c _ = 2

& 5\8|2|5|2|5/2|5||5(8/5|8 B 2|88 2

Inl O

In2 O
L O
P O

Out O

*Note: The 'O' intheabovetableindicatesthatthe instruction parameters are allowed to be connected to variables or constants of this

data type.
®  Function description

® The REPLACE instruction replaces part of the string for replacement In1 with string to insert In2. First, the number of characters

specified by L from the position specified by P is deleted from In1. then In2 is inserted for the deleted character. The result is assigned
to Out.

IS
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® The example program is shown below.

LD:

When Inlis 'ABCDEFGH', In2 is 'abcd’, L is 3, P is 2, the output value willbe 'AabcdEFGH".

Online Value Prepared Value

1 VAR # Strl STRING[1@] 'ABCDEFGH"
2 VAR # Str2 STRING[1@] 'abecd’
3 VAR & Str3 STRING[1@] 'AabcdEFGH'
e
T =
REPLACE
EN ENO
Stri "ABCDEFGH" =—1In1 Cut f=—Str3 "AabcdEFGH"
Str2 "abed” =—{In2
UINT#3 —L
UINT#2 —|P
ST:

Str3: =REPLACE(Strl, Str2, UINT#3, UINT#2);

[
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2.11.7 LEN (calculation of string length)

This instruction calculates the number of characters in a string. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
LEN
LEN Calculation of string length FUN —EN ENO}|— Out:=LEN(In);
—In OUT|

B Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
In Source string Input String to be calculated Depends on variable type
Out Length of characters Output Length of string In1 Depends on variable type
Boolean Bit string Integer Real number Time, date String

g | £ | c c | c - 9

8 |2|5/5|8|2|c|g|E|g|z|2|5|B |2 |2|8|8|g|¢=

= m & &2 8 5 = 2|5 |4 =R — = m | m | © =

In O

Out O

*Note: The 'O in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of

the data type.

®  Function description
® This instruction calculates the number of characters in 'In' and assigns results to 'Out'.

® The example program is shown below.

LD:

When In is 'ABCDEFGH}, the output value will be 8.

Data Type Online Value Prepared Value
5tril STRING[18] 'ABCDEFGH'
Length UINT :3

1 VAR
Z VAR

@ W

Str1 "ABCDEFGH' o L Out = Length [

ST:
Length :=EN( Strl);

N
N
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2.11.8 FIND (string position finding)

This instruction searches for the position of a partial string within a string. Library: Standard.

Instruction Name FB/FUN Graphic expression ST expression
FIND
. . L —EN ENO[—
FIND String position finding FUN Out : =FIND(In1, In2);
—{In1  Outp—
—In2

B Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
Inl Source string String to search Depends on variable type
In2 Search key input String to search for Depends on variable type
Out Starting position Output Character position of the first occurrence of In2 in Inl Depends on variable type

Boolean Bit string Integer Real number Time, date String
8 |g|8/2|5|/E|5|8|5(g|5/2/5| 8|8 2 8|88
= m g |8 |85 |F|[5|5 |- = | 4 = = m | m |9 =

Inl O

In2 O

Out O

*Note: The 'O "' in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of

the data type.

B Function description

® The FIND instruction searches for the key In2 in the string to In1. The position of In2 from the start of In1 is assigned to the search

result 'Out'.

® |f'In2' cannot be found in 'In1', then Out: =0. If there are multiple 'In2"in 'In1', then Out will be the position that 'In2' appears for the

first time.

® The example program is shown below.

LD:

When Inlis'ABCDEFGH', and In2 is 'DE', the output value will be 4.

0Online Value Prepared Value

1 VAR # 5trl STRING[18] 'ABCDEFGH'
2 VAR $ Str2 STRING[18] 'DE"
5 VAR $ Out UINT 4

5tri "ABCDEFGH" —{in1 Outf— Out 4
STR2 DE' —{In2
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ST:
Out: = FIND(Strl1, Str2);

X
X
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2.12 IO refreshingand PID

2.12.1 Updatalnput (input channel immediate refreshing)

This instruction is used to immediately refresh the state of the input channels. Library: Standard_Part2

Instruction Name FB/FUN Graphic expression ST expression
Updatelnput
. . . X — EN ENO |—
Updatelnput input channel immediate refreshing FUN out Updatelnput(Input , Num);
—{ Inpu
— Num

B Input/Output variable instructions and data types

Name Meaning I/0 Description Parameter scope

Input 0-15
Input char:mel Input channel of PLC (0: %IX0.0. 1:%IX0.1. 7:%IX0.7. 8:%IX1.0.

Input 14: %IX1.6,15: %IX1.7)
The number of input channels need to refresh,
Num Number . 1~16
counting from Input
o Real . .
Boolean Bit string Integer Time, date String
number

@ w | = g S ¢€¢lc S| <€ v = g c | = L I = 4

S 1 9/3d &8 2 =z g8 E =2z 22 = z & & = 3 o g =

= m | 8 z2 8 2|5 F|F5 |3 |7 |5 |39 |F E m | m |9 =
Input O
Num

*Note: The 'O

the data type.

in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of

®  Function description

® The Updatalnput instruction is used to immediately refresh the state of the PLC input channels (module input channels are not

supported). When the instruction is executed, the state of the external input channels can be immediately detected:; If this instruction

is not executed, the state of the external input channels will be refreshed at the beginning of the next task period.

® The example program is shown below.

LD:
1
Lpdatelnput
EM END p—
0 —Input
1 =—{Mum
ST:

Updatelnput(0,1);

I
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2.12.2 UpdataOutput (output channel immediate refreshing)

This instruction is used to immediately refresh the state of the output channels. Library: Standard_Part2

Instruction Name FB/FUN Graphic expression ST expression
UpdateOutput
. ) . —EN ENO [—
UpdateOutput Output channel immediate refreshing FUN Outout UpdateOutput (Output , Num);
— Outpu
— Num

B Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope
0~15
Output
Output channel Output channel of PLC (0: %QX0.0. 1:%QX0.1. 7:%QX0.7. 8:%QX1.0.
Input 14: %IX1.6,15: %IX1.7)

The number of output channels need to refresh,
Num Number j 1~16
counting from Output

o Real . .
Boolean Bit string Integer Time, date String
number

|w) — wn

w w =2 2| s | c|§ € v =gl 5|2 9|4
8 5| 8|18(8|2|2|2|E|z|53|z|z|B|l@a|=|(3|e(8]| 2

Output O
Num O

*Note: The 'O in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of

the data type.

B Function description

® The UpdateOutput instruction is used to immediately refresh the state of the PLC output channels (module output channels are not
supported). When the instruction is executed, the state of the external output channels can be immediately detected; If this instruction

is not executed, the state of the external output channels will be refreshed at the beginning of the next task period.

® The example program is shown below.

LD:
1
UpdateCutput
EN ENOD
0 —Output
1 =—Mum
ST:

UpdateOutput (0, 1);

15
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2.12.3 PWM_S (variable duty cycle pulse output)

This instruction adjusts the variable duty cycle pulse output. Library: Standard_Part2.

Instruction Name FB/FUN Graphic expression ST expression
PWM_S_Instance PWM_S_Instance (
PWM S Enable :=Parameter,
- OnTime :=Parameter,
PWM_S Variable duty cycle pulse output FB —|Enable Out— ,
—lonTime CycleTime:=Parameter,
—{cycleTime Out=>Parameter

)5

B Input/Output variable instructions and data types

Name Meaning 1/0 Description Parameter scope

Enable Enable Enables the execution of the function block TRUE or FALSE

OnTime Pulse width Input Output pulse width (unit: ms) 0~32767

CycleTime Pulse period Output pulse period (unit: ms) 1~32767

Out Pulse output Output Output pulse variable TRUE or FALSE
Boolean Bit string Integer nt?ne':)ler Time, date String
w 8 | C | c c | c _ = 2
§ |3/5|3|5/2|5/2|5|8/=2|28|5|2 8|2 88| 2

Enable O

OnTime O

CycleTime O

Out O

*Note: The 'O

the data type.

®  Function description

in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of

® Thisinstruction adjusts the variable duty cycle pulse output. 'OnTime' is output pulse width (unit: ms), the time for high level.

'CycleTime'

is the output pulse period (unit: ms), the total time for high and low levels.

® 'OnTime' and 'CycleTime' can be changed when the instruction is executed.

® [f'OnTime'is greater than or equal to 'CycleTime', the value of 'Out' has always been TRUE.

® When this instruction is used to adjust the variable duty cycle pulse output, the values of 'OnTime' and 'CycleTime' are inaccurate. Do

not use this instruction if the values of 'OnTime' and 'CycleTime' are required to be accurate.

13
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® The example program and the timing diagram are shown below.

Initial Value

1 VAR 4 PWM_S8 PHM_S
2 VAR & onTime INT
3 VAR # cycleTime INT
4 4 output

PWM_S0
TRUE PWHM S output
i i Enable  Out { )

onTime —OnTime

cycleTime —CycleTime

ST:
PWM_SO(Enable: = TRUE , OnTime: = onTime, CycleTime: = cycleTime , Out=> output );

Timing diagram:

OnTime=500ms

%QX0.0 ——

1£ AN
7

cycleTime=1000ms

=
o
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2.12.4 PID(self-tuning PID)

This instruction performs PID control. Library: Standard_Part2.

Instruction Name FB/FUN Graphic expression ST expression
PID_Instance PID_Instance(
PID RUN:=Parameter,
—{ RUN MV |— SV:=Parameter,
—{sv PV:=Parameter,
—lpv Mode:=Parameter,
—{Mode ManualCtrl:=Parameter,
—{ manualctr Cycle:=Parameter,
—{cycle Kp:=Parameter,
—kp Ki :=Parameter,
i p2 Kd:=Parameter ,
P Tf:=Parameter,
PID Self-tuning PID FB i DIR:=Parameter,
_1pr ERR_DBW :=Parameter,
—{ERR DBW MaxMV:=Parameter,
I Maxmv MinMV:=Parameter,
Arinmv ManualMV :=Parameter,
—{manuamv geeijorward.—Parameter,
| FeedForward pt!onl.—Parameter,
. Option2:=Parameter,
— Option1 .
i Option3 :=Parameter,
— Option2 .
i Option4:=Parameter,
— Option3
MV =>Parameter
— Option4 )
B [nput/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
Execution TRUE: Execute
Run . TRUE or FALSE
condition FALSE: Stop
N Set value Set value Depends on variable type
PV Process value Process value Depends on variable type
0: PID normal mode;
1: Self-tuning PID mode, this mode will calculate
appropriate value of 'Kp'. 'Ki's 'Kd'. 'Tf'and other
Mode PID Mode pprop .p . . . 0.1
parameters , then write this value to input variables,
Mode will change to Mode0(PID normal mode) when self-
tuning PID mode is end.
Manual/auto TRUE: Manual operation
ManualCtrl . ) TRUE or FALSE
control Input FALSE: Automatic operation
Cycle Period Period 1ms-40000ms
K Proportion Proporti fficient Depend iable t
roportion coefficien epends on variable type
P coefficient P p yp
Integral
Ki Integral coefficient Depends on variable type
coefficient g p yp
Differential
Kd . Differential coefficient Depends on variable type
coefficient
Derivative-action L S .
Tf . Derivative-action time constant Depends on variable type
time constant
L TRUE: Positive direction (E=SV-PV)
DIR Direction i . . TRUE or FALSE
FALSE: Negative direction (E=PV-SV)
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Name Meaning 1/0 Description Parameter scope
ERR_DBW Ignore Extents Ignore Extents Depends on variable type
MaxMV Maximum Maximum value of 'MV' Depends on variable type
MinMV Minimum Minimum value of 'MV' Depends on variable type
ManualMV Manual Manual value of 'MV' Depends on variable type
FeedForword | FeedForword FeedForword Depends on variable type
Optionl Reserve Reserve —
Option2 Reserve Reserve —
Option3 Reserve Reserve —
Option4 Reserve Reserve —
MV OutputValue | Output Output Value 'MV' between 'MaxMV' and 'MinMV' Depends on variable type
Boolean Bit string Integer Real Time, date String
number
e |z |Z|/E E g|ls|s|clelz/2ls|al8 28|22 5
e |A|8|8|8|5|3|2|5|3|5|5|3|f|B|F|4|8|7| ¢
Run O
SV @)
PV @)
Mode O
ManualCtrl O
Cycle O
Kp O
Ki ©)
Kd ©)
Tf ©)
DIR ©)
ERR_DBW @)
MaxMV @)
MinMV @)
ManualMV O
FeedForword O
Optionl O
Option2 O
Option3 O
Option4 O
MV O

*Note: The 'O

the data type.

150
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Function description
® Generally, the set value of the 'Cycle' is the same as the interval of Cycle Task, Please use this instruction in Cycle Task

® When 'Mode'is 0 (PID normal mode), please set the value of 'Kp' according to the experience value and set the values of 'Ki', and' Td'
to 0 before manually adjusting 'Kp'. 'Ki' and 'Kd'. Wait for the 'Kp' value to be determined and the system to run relatively smoothly,
then adjust the values of 'Ki' and 'Kd' from small to large. If 'Kp" is 1(100%), the gain of E | will be 1, if 'Kp' is less than 100%, the gain of

E will decrease; if 'Kp' is greater than 100%, the gain of E will increase.

® When 'Mode' is 1(Self-tuning PID mode), please set the type of main Input variables to persistent variable in case that the self-tuning
parameters fail to restore to the initial value after a black-out. Self-tuning parameters may not be the optimal parameters in some

cases, users can adjust the value of 'Ki' and 'Kd'".
ANOTE

® When using the PID instruction, the '"MODE' is usually set to self-tuning mode (Mode=1) first. The self-tuning process will calculate the
appropriate value for 'Kp', 'Ki', 'Kd', and 'Td', these values will be automatically written into the input variable. Mode will change to
Mode0(PID normal mode) when self-tuning PID mode ends. The input value of the temperature module must be converted to units

of °C, then write this value to 'SV'".

® When the value of 'PV' is within the range of 'ERR-DBW', PLC will perform PID calculation according to the deviation (E) value until 'PV'
reaches the 'SV' value. At this point, the deviation (E) value will be regarded as 0 in the PID calculation, until the 'PV' value exceeds

the range of 'ERR-DBW', then the deviation (E) value will restore.
® The example program is shown below.

PID temperature adjustment function block:
Write appropriate values for 'Kp', 'Ki', 'Kd', 'Td', etc. in the input variables, set 'EN' to TRUE, set ' Mode ' to 0, and the PID instruction
executes based on'Mode', 'ManualCtrl', 'PV', 'SV', 'MaxMV', 'MinMV" etc. The range of the output value 'MV' is between 'MaxMV' and
'MinMV". Generally, the PWM_S instruction is used to make the PLC output channels to output pulses, which can heat or cool the
external devices. The output Value 'MV' can be used to input the variable 'OnTime' of the PWM_S instruction. The input parameter
'Cycle' can be used to Input the variable 'CycleTime' of the PWM_S instruction. When 'MV': = 500, 'Cycle': =1000, the 'CycleTime'
of PWM_S instruction is 1000ms, 'OnTime' is 500ms.

JIE]
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m  Variable Table

Category Name Assigned to Date Type Initial value Comment

VAR pidl PID
VAR pidl_en BOOL
VAR pid1_run BOOL
VAR pidl_sv REAL 180
VAR pid1_pv REAL
VAR pidl_mode DINT 1
VAR pid1_manualctrl BOOL
VAR pid1_cycle DINT 100

VAR RETAIN pid1l_kp REAL

VAR RETAIN pid1_ki REAL

VAR RETAIN pidl_kd REAL

VAR RETAIN pidl_tf REAL
VAR pid1_dir BOOL 1
VAR pid1l_err_dbw REAL
VAR pidl_maxmv REAL 1000
VAR pid1_minmv REAL 0
VAR pidl_manualmv REAL
VAR pid1l_feedforward REAL
VAR pidl_mv REAL
VAR pwm_sl PWM_S
VAR temp_mv REAL
VAR output %QX0.0 BOOL

N
[
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LD:
1 pid1
TRUE PID
: : EN ENO
pid1_run —RUN MV — pid1_mv
pid1_sv —SV
pid1_pv —PV
pid1_mode —{Mode
pid1_manualctrl jManuaICtrI
pid1_cycle —{Cycle
pid1_kp —Kp
pid1_ki —Ki
pid1_kd —{Kd
pid1_tf —Tf
pid1_dir —|DIR.
pid1_err_dbw —ERR_DBW
pid1_maxmy —{MaxMV
pid1_minmy ﬂMin MV
pid1_manualmy —{ManualMy
pid1_feedforward —|FeedForward
—Option1
— Option2
—Option3
— Optiond
2
UELE REAL_TO_INT
: : EN END
pid1_mv —in Out f—temp_mv
3 PWM_51
TRUE PWM_S output
: : Enable  Out ()
temp_mv —{OnTime
1000 —{CycleTime
ST:

pid1(RUN: = pid1_en,
SV:=pidl_sv,
PV: =pidl_pv,

Mode: = pid1_mode

)

ManualCtrl: = pid1_manualctrl,

Cycle: = pid1_cycle,
Kp: =pid1_kp,

Ki: = pid1_ki,
Kd:=pidl_kd,

Tf: = pid1_tf,

DIR: = pid1_dir,

N
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ERR_DBW: = pid1_err_dbw,

MaxMV: = pid1l_maxmv,

MinMV: = pid1_minmv,

ManualMV: = pid1_manualmv,
FeedForward: = pid_feedforward,
MV=>pid1_mv

);

temp_mv: = REAL_TO_INT(pid1_mv);

pwm_s1(Enable: = TRUE ,OnTime: = pid1_mv, CycleTime: = 1000 ,0ut=> output);

~
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2.13 CheckSum

2.13.1 CRC16 (CRC16 CheckSum)

This instruction calculates the CRC16 CheckSum of an array. Library: Standard_Part2

Instruction Name FB/FUN Graphic expression ST expression
CRC16
—EN ENO [—
CRC16 CRC16 CheckSum FUN —{Date CRC16|— CRC16:=CRC16(Data, Length , OutOrder);
— Length
— OutOrder

B Input/Output variable instructions and data types

Name Meaning I/0 Description Parameter scope
Data Data pointer Data pointer -
Number of . .
Length Number of elements to process (unit:  byte) 1 ~Maximum length of Data
elements Input
FALSE: Upper byte isin front and followed by the lower byte
OutOrder Byte order TRUE: Lower byte is in front and followed by the upper byte TRUE or FALSE
last
CRC16 CRC16 CheckSum | Output CRC16 CheckSum Depends on variable type
o Real . .
Boolean Bit string Integer Time, date Pointer
number
o
Q.
8m535598522952512305’
93@%%33253—'53?2%;0—'6‘
ov]
3
m
Data O
Length @)
OutOrder @)
CRC16 o

*Note: The 'O ' in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of

the data type.

B Function description

® The CRC16 instruction calculates the CRC16 CheckSum of an array

IEH
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® The example program is shown below.

LD:

When an array is {16#01,16#03,16#10,16#01,16#00,16#02}, Lengthis6, CRC16is'16#910B"

Data Type Oonline Value [Prepared Value
1 VAR [5}- # SEND_DATE ARRAY[1..6] OF BYTE
2 VAR # SEND_DATE[1] USINT 16481
3 VAR # SEND_DATE[2] USINT 16483
4 VAR # SEND_DATE[3] USINT 16418
5 VAR # SEND_DATE[4] USINT 16481
6 VAR # SEND_DATE[S] USINT 16488
7 VAR # SEND_DATE[6] USINT 16482
8 VAR # CRC_Result WORD 1649186
9 VAR ¢ start BOOL TRUE
|
1
sz CRC16
:I: EN ENO
ADR(SEND_DATE[1]) —|Data  CRC16|— CRC_Result 1649108
6 —]Length
0 —CutOrder
ST:

CRC_Result: =CRC16( ADR( SEND_DATE[1]),6,0);
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2.13.2 LRC (LRC CheckSum)

This instruction calculates the LRC CheckSum of an array. Library: Standard_Part2.

Instruction

Name

FB/FUN Graphic expression ST expression
LRC
—EN ENO}|—
LRC LRC CheckSum FUN LRC:=LRC( Data, Length);
— Date LRC[|—
— Length
B Input/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
Data Data pointer Data pointer -
Input
Length Number of elements Number of elements to process (unit:  byte) 1~ Maximum length of Data
LRC LRC CheckSum Output LRC CheckSum Depends on variable type
Boolean Bit string Integer Real number Time, date Pointer
o
Q.
8W3358985229:a512305’
= 3@%%33253—'53 2 | 2 |R|A|S || &
ov]
3
m
Data O
Length O
LRC @)

*Note: The 'O

the data type.

®  Function description

® The LRC instruction calculates the LRC CheckSum of an array

in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of

19
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® The example program is shown below.

LD:

When an array is {16#01,16#03,16#10,16#01,16#00,16#02}, Lengthis6, CRC16is '16#E9"

I Data Type Online Value Prepared Value

1 VAR [=}- ¢ SEND_DATE ARRAY[1..6] OF BYTE
2 VAR # SEND_DATE[1] USINT 16#81
3 VAR # SEND_DATE[2] USINT 16483
4 VAR # SEND_DATE[3] USINT 16#18
5 VAR # SEND_DATE[4] USINT 16#81
5 VAR # SEND_DATE[S] USINT 15588
7 VAR # SEND_DATE[6] USINT 164#82
8 VAR ® WORD 16480E9
2 VAR # start BOOL TRUE
[ E5

start LRC

i

ADR{SEND_DATE[1]) —|Data LRC|— LRC_Resut |16£00E9
6 —Length
ST:

LRC_Result: =LRC16(ADR(SEND_DATE[1]), 6);

N
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2.14 Bitto-word conversion and word-to-bit conversion

2.14.1 GetBitofWord (read the values of the specified bit in the variable)

This instruction reads the values of the specified bit in a bit string or Integers variable. Library: Standard_Part2

Instruction Name FB/FUN Graphic expression ST expression
dth l fth fiedb GetBitofWord
. Read the values of the specified bitin —EN ENO |— . . X
GetBitofWord the variable FUN starbevice GetBitoord - GetBitofWord(StartDevice , Offse);
—{ Offset
B Input/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
StartDevice Data pointer Data pointer -
Input
Offset Bit offset Bit position to read 0~1023
GetBitofWord Bit status Output Bit status TRUE or FALSE
N Real . .
Boolean Bit string Integer Time, date Pointer
number
o
.
=
mmiggccccm—cl—mrﬂcq o
Q o 59 E|Z(Z |3 |3 Al= > o9 =
e [A|8|8|8|2|5|/2|5|5(53|5|3|8|8|2|3|8/|%| ¢
c
=
_|
StartDevice O
Offset O O
GetBitofWord O

*Note: The 'O

the data type.

®  Function description

®  The GetBitofWord instruction reads the values of the specified bit in a bit string or Integer variable.

operator 'ADR'.

®  'Offset'is the bit position to read, 0 is Bit0, 1 is Bit1, and so on.

in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of

The variable type of 'StartDevice' is 'Pointer to UINT', Ordinary variables cannot be directly used as input variables without the

I
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®  Theexample program is shown below.

LD:

Read the values of the bitl in 'StartDevice', when 'StartDevice' is 2, 'Offset' is 1, the value of GetBitofWord will be TRUE; When
'StartDevice' is 0, 'Offset' is 1, the value of GetBitofWord will be FALSE;

ine Value |Prepared Value

1 VAR & start
2 VAR # startdevice
5 VAR & offset

BOOL TRUE
UINT 2
UINT 1
BOOL TRUE

1
start GetBitoford
: I : EN ENOf—
ADR(startdevice) —| StartDevice GetBitofWord [— bitstate
offset| 1 | —|Offset
ST:
bitstate: =GetBitofWord(ADR(startDevice), 1);

Set the variable type of the 'StartDevice ' to ARRAY [1.. 10] of UINT when users need to read larger bit states, for example, when

‘offset' is 15. Set 'StartDevice' to 'ADR(startDevice)', and change the value of 'Offset' to read the value specified in the array.

=
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2.14.2 SetBitofWord(set the values of the specified bit in the variable)

This instruction sets the values of the specified bit in a bit string or Integers variable. Library: Standard_Part2

Instruction Name FB/FUN Graphic expression ST expression
SetBitOfWord
—EN ENO [—
. Set the values of the specified bit in ) . .
SetBitofWord . FUN — StartDevice SetBitOfWord(StartDevice , Offset, Value);
the variable
—{ Offset
—{ Value
®  Input/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
StartDevice Data pointer Data pointer -
Offset Bit offset Input Bit position to set 0~1023
Value Set status Set status TRUE or FALSE
o Real . .
Boolean Bit string Integer Time, date Pointer
number
o
Q.
S @ 32 g = § € § € o gl | m | 5 | 2|9 | 4 5
S '3/¢ 3 & &2 =z g2 £ =2 2z =z &0 @ = % o 9 g
S |A|2 &g g 5|/5|5|3|5 /7|3 3| |F|A|°S s
=
_|
StartDevice O
Offset O O
Value O

*Note: The 'O in the above table indicates that the instruction parameters are allowed to connect with the variables or constants of

the data type.

®  Function description

® The SetBitofWord instruction sets the values of the specified bit in a bit string or Integer variable. The set value is specified by 'Value',

which can be either TRUE or FALSE.

® The variable type of 'StartDevice' is 'Pointer to UINT', and ordinary variables cannot be directly used as input variables without the

operator 'ADR'.

e 'Offset'is bit position to set, 0 is Bit0, 1 is Bit1, and so on.

JIE]



Chapter 2 Instruction description

® The example program is shown below.

LD:
Set the values of the bitl in 'StartDevice': When 'StartDevice' is 1, 'Offset' is 1, 'Value' is TRUE, the bitl of 'StartDevice' is TRUE
after the instruction is executed. When 'StartDevice' is 2, 'Offset' is 1, 'Value' is FALSE, and the bitl of 'StartDevice' is FALSE after the

instruction is executed.

Name Assigned to
1 VAR 4 start BOOL TRUE
2 VAR # startdevice UINT 2
3 VAR % offset UINT 1
4 VAR 4 bitstate BOOL FALSE
e
1
start SetBitOMWord
: I : EN ENQ f—
ADR(startdevice) —{StartDevice
offset 1 —Dffzet
TRUE —{Walue
ST:

Bit Status: =GetBitofWord(StartDevice: = ADR( Parameters ) , Offset: = Offset ).

SetBitOfWord( StartDevice: = ADR( Parameters ) , Offset: = Offset , Value: = Bit Setting Value)

Set the variable type of the 'StartDevice ' to ARRAY [1.. 10] of UINT when users need to set larger bit states, for example, when

‘offset' is 15. Set 'StartDevice' to 'ADR(startDevice), change thevalue of 'Offset!, to setthe value specifiedin the array.

S
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2.15 Expansion Module Communication

2.15.1 EXT_ReadParameter(Read the expansion module parameter)

This instruction is used to read the parameter value of the module. Library: Standard_Part2.

Instruction Meaning FB/FUN Graphic expression ST expression
EXT_ReadParameter_ Instance (
EXT_ReadParameter_Instance ModularlD:= Parameter,
Execute:= Parameter,
EXT_ReadParameter R
Read the _I ModularlD Done — Parameterindex := Parameter,
parameter of —| Excecute Busy — Done_:> Parameter,
EXT_ReadParameter th . FB — Parameterindex Active |— Busy=> Parameter,
€ expansion Error |— Active=> Parameter,
module ErrorlD — Error=> Parameter,
Value |— ErrorID=> Parameter,
Value=> Parameter
)

B Input/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
ModularID Module serial number Module serial number 1-32
Execute Execution bits Input Execution bits TRUE or FALSE
Parameterindex Parameter number Module parameter Depends on module parameter scope
number supported
Done Finish bits Finish bits TRUE or FALSE
Busy Execution status bits Execution status bits TRUE or FALSE
Active Activate bits Activate bits TRUE or FALSE
Output
Error Error bits Error bits TRUE or FALSE
ErrorlD Error codes Error codes 0~65535
Value Read the numeric value Read the numeric value Depends on variable type
Boolean Bit string Integer Real Time, Date String
number
@ g | | c c | c _ - 2
8 |3/8|5/3/5|5/2/E\8|5(8|5|8|8 2 5|g|= ¢
ModularlD O
Execute O
Index O
Done O
Busy O
Active O
Error O
ErroriD O
Value O

*Note: The 'O ' inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of this
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data type.

B Error code description

If an instruction executes incorrectly, the ErrorID (error code) will have a corresponding value. Refer to the following sheet for the meaning of

the ErrorID value and handling measures.

Error code

Hexadecimal

Decimal system

Meaning of the ErroriD

Handling measures

system
The number of expansion modules exceeds | Set the expansion module number(modulariD)to the
4000 16384
the scope allowed range
The communication between the hostand | Check and ensure that the host connects with the
4001 16385
the expansion module has timed out expansion module properly
1.  Check whether the module parameter
number(Parameterlndex) exists
The host reads or writes abnormallyto |2.  Check and ensure that the host connects with the
4002 16386

module parameters

expansion module properly

environment

B Function description

® Thisinstruction is used to read the parameter value of the module.

® The first module on the right of the controller is numbered 1 and the second one is numbered 2, and so on

® Please refer to the specific module manual for the meaning of the parameter number

® The example program is shown below.

LD:

Set the parameter value of the first module on the right of the controller whose parameter number is 2, and the read value is 1.

VAR
VAR
VAR
VAR
VAR

noE W e

o

EXT_ReadParameter(

I

Data Type Online Value Prepared Value
EXT_ReadParameter
BOOL TRUE
USINT 2
BOOL TRUE
WORD 2

read_done

EXT_ReadParameter
read_ex 1 ModularlD Don
= I = Exscute Busy —m
Index| 2 ~——|Parameterindex Active —m
Error —m
ErrorlDf— 0O
Value — value

2

(D

3. Avoid exposing the product to a highly disturbing
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ST:
EXT_ReadParameter0 (
ModularlD: =1,
Execute: =read_ex,
Parameterindex: = Index,
Done=>read_done,

Value=>value

);
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2.15.2 EXT_WriteParameter (Set the expansion module parameter)

This instruction is used to set the parameter value of the module. Library: Standard_Part2

Instruction Meaning FB/FUN Graphic expression ST expression
EXT_WriteParameter_
EXT_WriteParameter_Instance ModulariD:= Parameter,
- Execute:= Parameter,
EXT_WriteParameter B
— ModularlD Done Parameterindex := Parameter,
Set the parameter excecute Busy Value:= Parameter
EXT_WriteParameter of the expansion FB —| Parameterindex Active Done=> Parameter,

module

Busy=> Parameter,

— Value Error
ErrorlD Active=> Parameter,
Error=> Parameter,
ErrorID=> Parameter,
);
B |nput/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
ModularID Module serial number Module serial number 1-32
Execute Execution bits Execution bits TRUE or FALSE
Parameterindex Parameter number input Module parameter number Depends on module parameter scope supported
Value Finish bits Read the numeric value Depends on variable type
Done Execution status bits Finish bits TRUE or FALSE
Busy Activate bits Execution status bits TRUE or FALSE
Active Error bits Output Activate bits TRUE or FALSE
Error Error codes Error bits TRUE or FALSE
ErrorID Read the numeric value Error codes 0~65535
Boolean Bit string Integer Real Time, Date String
number
w 2 = | e c | c - @
ModularlD O
Execute O
Index O
Value O
Done O
Busy O
Active O
Error O
ErroriD O
*Note:The 'O inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of this
data type.
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B Error code description

If an instruction executes incorrectly, the ErrorID (error code) will have a corresponding value. Refer to the following sheet for the meaning

of the ErrorID value and handling measures.

Error code
Hexadecimal Meaning of the ErrorlD Handling measures
Decimal system
system
The number of expansion Set the expansion module number(modularID)to the allowed
4000 16384
modules exceeds the scope range
The communication between the . )
Check and ensure that the host connects with the expansion
4001 16385 host and the expansion module
module properly
has timed out
1.  Check whether the module parameter number
(Parameterlndex) exists.
2. Whether the value (set parameter) exceeds the allowable
The host reads or writes range of the module parameters.
4002 16386
abnormally to module parameters | 3. Check and assure that the host connect with the
expansion module properly.
4. Avoid exposing the product to a highly disturbing
environment.

®  Function description
® This instruction is used to read the parameter value of the module.
® The first module on the right of the controller is numbered 1 and the second one is numbered 2, and so on
® Please refer to the specific module manual for the meaning of the parameter number

® The example program is shown below.

LD:

Set the parameter value for the first module on the right side of the controller, parameter number 126, to a set value of 10.

Data Type Online Value Prepared Value
1 VAR # EXT_WriteParameterg EXT_WriteParameter
3 VAR # write_exe BOOL TRUE
4 VAR ¢ Index USINT 126
5 VAR # value UINT 1@
6 VAR # write_done BOOL TRUE
1 EXT_WriteParameter(
EXT_WriteParameter write_done
write_gxe 1 =={KodulariD Don (. )
: I = Execute Busy

Index | 126 —{Parameterindex Active
value| 10 —jValue Error

ErroriD

[
[=]
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=
S

ST:

EXT_WriteParameter0(
ModularlD: =1,
Execute: = write_ex,
Parameterindex: = Index,
Value: =value,
Done=> write_done

);
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2.16 System Functions

2.16.1 SYS_GetTotalWorkTime (Cumulative power-on time)

This instruction is used to read the cumulative power-on time. Library: Standard_Part2.

Instruction Meaning FB/FUN Graphic expression ST expression
SYS_GetTotalWorkTime_Instance SYS_GetTotalWorkTime_ Instance (
Cumulative SYS_GetTotalWorkTime Enable:=Parameter,
SYS_GetTotalWorkTime | Power-on FB —|Enable Valid — | yalid=>Parameter,
Time WorkTime [— | WorkTime=>Parameter
);
B Input/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
Enable Execution bits Input Execution bits TRUE or FALSE
Valid Execution status Execution status TRUE or FALSE
Output
WorkTime | Cumulative power-on time Cumulative power-on time Depends on variable type
N Real . .
Boolean | Bitstring Integer Time, Date String
number
o] m | = g S|clc € € v -l cl=m |5 9 9|4 ]
(o] S Sl =g/t = =z ||z |@d & = =|0|© =
o} E 88/ 8|z|5|3/5|5|5|53 |5 2 |E|F|A|5|7| %
Enable O
Valid O
WorkTime O

*Note: The 'O' inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

B Function descriptions

® Thisinstruction is used to gain the cumulative working time of the controller since it left the factory.

® The example program and the timing diagram are shown below.

1 VAR
2 VAR
3 VAR
5 VAR

start

#
& |va:|'.ld
&
#

work_time

SYS_GetTotalWorkTime®

Assigned to

BOOL
BOOL
SYS_GetTotalWorkTime
TIME

Online Value Prepared Value

T#72d5h38m. ..

SYS_GetTotalWorkTimed

start SYS_GetTotalWorkTime

III Enabl
{0 nable

vaild

WorkTime [— work_time

T#72d5h38mAs5876ms

(D

ST:

SYS_GetTotalWorkTimeO(Enable: = start, Valid=> valid , WorkTime=> work_time );
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2.16.2 SYS_GetWorkTime (Single power-on time)

This instruction is used to read the power-on time after each power-up of the controller. Library: Standard_Part2

Instruction Meaning FB/FUN Graphic expression ST expression
SYS_GetWorkTime_Instance SYS_GetWorkTime_ Instance(
SYS_GetWorkTime Enable:=Parameter,
SYS_GetWorkTime Single power-on time FB —Enable Valid — | yalid=>Parameter,
WorkTime |— | workTime=>Parameter
);
®  Input/Outputvariable instructions and data types
Name Meaning 1/0 Description Parameter scope
Enable Execution bits Input Execution bits TRUE or FALSE
Valid Execution status Execution status TRUE or FALSE
Output
WorkTime Power-on time Power-on time Depends on variable type
o Real . .
Boolean Bit string Integer Time, Date String
number
2 | | e c | c — %]
8 |2/5/2|8(2|S|E8|E|2|z/2|5/8|8|2(8|8|2)| 2
= m | 8 2|8 Z|/5 3 5|5 /5|35 & |&2|m m|©° =
Enable O
Valid O
WorkTime O

*Note: The 'O intheabove tableindicates that the instruction parameters are allowed to be connected to variables or constants of this

data type.

®  Function description

® Thisinstruction is used to gain the single power-on working time of the controller, this time is timed from 0 every time the controller

is power-on.

® The example program is shown below.

VAR
VAR
VAR
VAR

ERR ST S

% start

& vaild

& 5YS_GetWorkTime®

# |work_time

BOOL
BOOL

Initial Value

S¥Y5_GetTotalWorkTime

TIME

S5Y'S_GetWorkTime0

ST:

I Enable

3YS_GeiTotalWorkTime
Walid

WorkTime:

vaild

— work_time

—_
L —

SYS_GetWorkTime0 (Enable: = start, Valid=> valid , WorkTime=> date_time );

IS
S
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2.16.3 SYS_GetRTCTime (Read the real-time clock)

This instruction is used to read the real-time clock time of the controller. Library: Standard_Part2.

Instruction Meaning FB/FUN Graphic expression ST expression
SYS_GetRTCTime_Instance SYS_GetRTCTime_ Instance(
SYS_GetRTCTime Enable:=Parameter,
— Enable Valid [— Valid =>Parameter,
Year — Year =>Parameter,
Month — Month =>Parameter,
SYS_GetRTCTime | Read the real-time clock time FB Day — Day =>Parameter,
Week — Week =>Parameter,
Hour=" | Hour =>Parameter,
Minute [— Minute =>Parameter,
Second [~ Second =>Parameter
);
B |nput/Output variable instructions and data types
Name Meaning 1/0 Description Parameter scope
Enable Execution bits Input Execution bits TRUE or FALSE
Valid Execution status Execution status TRU or FALSE
Year Year Year 1970-2106
Month Month Month 1~12
Day Day Day 1~31
Output
Week Week Week 1~7
Hour Hour Hour 0~23
Minute Minute Minute 0~59
Second Second Second 0~59
o Real . .
Boolean Bit string Integer Time, Date String
number
@ w = 2 £ ¢ c Sl |l golc|=®mm | S5 |29 |4 4
9335355.35%—'3%52%;0*5
Enable O
Valid O
Year O
Month O
Day O
Week O
Hour O
Minute O
Second O
*Note:The 'O inthe above table indicates that the instruction parameters are allowed to be connected to variables or constants of this
data type.
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B Function description

® Thisinstruction is used to gain the real-time clock time of the controller itself, please note that the real-time clock is stored by the

battery or the capacitor of the body to continue the timing.

® The example program is shown below.

Data Type Online Value Prepared Value

2 VAR # S¥YS_GetRTCTime@ S¥5_GetRTCTime
4 var ¢ vaild BOOL
5 VAR % year UINT 2e88
5 VAR # month UINT 1
7 VAR & day UINT 1
2 VAR % week UINT 7
9 VAR # hour UINT L2}
18 VAR 4 minute UINT 14
11 VAR s[second ] UINT 33
1 S¥S_GetRTCTimed
start SYS_GetRTCTime vaild
11 )
“Yearf—year 2000
Month — month 1
Day p—day 1
Week —week i
Hour —hour 0
Minute —minute| 14
Second|—second| 33
ST:

SYS_GetRTCTime0 (
Enable: =start,
Valid=>vaid ,
Year=>year,
Month=>month,
Day=>day,
Week=>week,
Hour=> hour,
Minute=> minute,

Second=>second

~
N
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