8. Basic Function/Function Block Library

MIN
Minimum value Model GMR | GM1 [GM2 [GM3 | GM4 | GM6 | GM7
Application| e ° ° ° ° ° °
Function Description

Input EN: executes the function in case of 1

IN1: value to be compared
MIN .
IN2: value to compare
BOOL =EN  ENOF BOOL Input variable number can be extended up to 8
ANY =]IN1 OUT} ANY
ANY =JIN2 Output ENO: without an error, it will be 1
OUT: minimum value among input values

IN1, IN2, ..., OUT should be all the same data type.

H Function
Produces the minimum value among input IN1, IN2, ..., INn (n: input number).

B Program Example

LD IL
LD %M100
=M100 HIN
— —{er  Ewol J JMPN BBB
LD VALUE1
UALUEL JINL  OUT[-OUT_WALUE ; MIN INL:'= CURRENT RESULT
IN2:=  VALUE2
VALVEZ INE ' ST OUT_VALUE
BBB:

(1) If the transition condition (%M2100) is ON, MIN function is executed.
(2) The output is OUT_VALUE = 100 because its minimum value is 100 as the result of comparing VALUE1 =

100 to VALUE2 = 200.

Input (IN1): VALUEL (INT) = 100 (16#0064)  [o]oJoJoJoJoJ o] of o] 1] 1] o o] 1] o] 0]
(MIN)
(IN2): VALUE2 (INT) = 200 (16#00C8) [T o]0 ]0]o]o] o] o] 1] 1] 0] o] 1] o] 0] 0]
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8. Basic Function/Function Block Library

MOD
D|V|d|ng result (remainder) Model GMR | GM1 |GM2 [GM3 | GM4 | GM6 | GM7
Application| e ° ° ° ° ° °
Function Description

Input  EN: executes the function in case of 1
IN1: dividend

MOD IN2: divisor
BOOL =JEN ENOJF BOOL

ANY_INT o4 IN1 OUTjl ANY_INT

Output ENO: without an error, it will be 1
ANY_INT 1 IN2 OUT: dividing result (remainder)

IN1, IN2, ..., OUT should be all the same data type.

® Function
Divides IN1 by IN2 and outputs its remainder as OUT.
OUT = IN1 - (IN1/IN2) x IN2 (if IN2 =0, OUT = 0)

IN1 IN2 ouT
7 2 1
7 -2 1
-7 2 -1
-7 -2 -1
7 0 0
B Program Example
LD IL
LD %M100
JMPN BB
=M100 MOoD
— |—jev Ewo}j . LD VALUE1
MOD IN1:= CURRENT RESULT
WALUTELl JIN1 OUT . OUT_WWAL o IN2:= VALUE2
ST OUT_VAL
TALUTEEZ JINZ o BB:

(2) If the transition condition (%6M100) is ON, MOD function is executed.
(2) If the dividend VALUEL = 37 and the divisor VALUEZ2 = 10, the remainder value OUT_VAL is 7 as a result

of dividing 37 by 10.

Input (IN1): VALUE1 (INT) = 37 (16#0025) lojofofofojofofofofof1f[ofof1]of]
(MOD)
(IN2): VALUE2 (INT) = 10 (16#000A) | 0]0]o]olo[o|o] o] o] o] o] o] 1] o] 1] o

Output (OUT): OUT_VAL (INT) =7 (16#0007) | 0|o|o|o[o]ofo]of o] o[ o] o] o] 1] 1]1]
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MOVE
Data movement (Copy data) Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| e ° ° ° ° ° °
Function Description

Input  EN: executes the function in case of 1
IN: value to be moved

MOVE
BOOL |EN ENOfF BOOL
ANY =1 IN  OUT ANY

Output ENO: without an error, it will be 1
OUT: moved value

Variables connected to IN and OUT are the same type.

B Function
Moves an IN value to OUT.

W Program Example
This is a program that transfers the 8-contact inputs %10.0.00 %I0.0.7 to the variable D and then moves them

to output %Q0.4.00 %Q0.4.7.

LD IL
LD %M100
100 MOE
_I : EX ENO - 1 JMPN
LD %I1B0.0.0
$IE0.0.0 JIN1  O0UT| il - MOVE
ST D
LD D
MOWE
EXN ENO. MOVE
ST %0QB0.4.0
] JIH1 oUT|= 2QE0._4.0 d AAA:

(2) If the transition condition (%6M100) is ON, MOVE function is executed.
(2) It moves 8-contact input module data to the variable D by the first MOVE function and moves them
to 9%Q0.4.00 %Q0.4.7.

Lo] of o] 1] 1] of o] o

Input (IN1): %IB0.0.0 (BYTE) = 16#18

Vmove)
D (BYTE) = 16#18 [ o] of o] 1] 1] o] o] o
\AMOVE)
Output (OUT): %QB0.4.0 (BYTE) = 16#18 [o] o] of 2] 1] o o]
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8. Basic Function/Function Block Library

MUL
Multiplication Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application| e ° ° ° ° ° °
Function Description
Input EN: executes the function in case of 1
IN1: multiplicand
MUL ) o
IN2: multiplier
BOOL=]| EN ENOBOOL . .
Input is available to extend up to 8.
ANY_NUM=| IN1 OUT= ANY_NUM
ANY NUM=l IN2 Output  ENO: without an error, it will be 1
OUT: multiplied value
Variables connected to IN1, IN2, ..., OUT are all the same
data type.
B Function

Multiplies an IN1, IN2,..., INn (n: input number) and outputs the result as OUT.
OUT =IN1 x IN2 x ... x INn

W Error
If an output value is out of its data-type range, _ERR and _LER flags are set.

B Program Example

LD IL
LD %MO
JMPN ABC
—Iml— I LD VALUE1
MUL IN1:= CURRENT RESULT
VALUEL JiF1l  ouT| ouUT_valL IN2:= VALUEZ2
IN3:= VALUE3
VALUEZ JINZ ST OUT_VAL
ABC:

WALUEZ JIN2

(2) If the transition condition (%MO) is ON, MUL function is executed.

(2) If input variables of MUL function, VALUE1 = 30, VALUE2 = 20, VALUE3 = 10, then the output variable
OUT_VAL =30 x 20 x 10 =6000.

[ofofojofofofo]of ofofof1f1]1f1]0]

+ (MUL)
loJoJofofofofofof ofof o] 1] 0] 1] o] o]

Input (IN1): VALUE1 (INT) = 30 (16#001E)

(IN2): VALUE2 (INT) = 20 (16#0014)

+( )
(IN3): VALUES3 (INT) = 10 (16#000A) loJofofofololofo]ofofofof1]of1]0]

Output (OUT): OUT_VAL (INT) = 6000 (16#1770) [0 oo 1 o1 2] 1] o] 1] 1] 1] o] o] o 0]

8-61



8. Basic Function/Function Block Library

MUL_TIME

Time multiplication Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7

Application | e ° ° ° ° ° °

Function Description

Input EN: executes the function in case of 1
IN1: time to be multiplied

MUL_TIME IN2: multiplying value

BOOL || EN ENO |~ BOOL
TIME= IN1 OUTf TIME
ANY_NUM =1 IN2

Output ENO: without an error, it will be 1
OUT: multiplied result

H Function
Multiplies the IN1 (time) by IN2 (number) and outputs the result time as OUT.

W Error
If an output value is out of its TIME-data range, ERR and _LER flags are set.

B Program Example
This is the program that sets the required working time: the average estimated time per unit product is 20min
2sec and the number of product to produce a day is 20 in one product line.

LD IL
20 |m11_'r1m LD MO
—1 |—je¥ Ewol | JMPN ABC
TOTAL TIM LD UNIT_TIME
UHIT_TIME4IN1 OUTf~  E : MUL_TIME IN1:= CURRENT RESULT
PRODUCT_C IN2:= PRODUCT_COUNT
R 1 ST TOTAL_TIME
ABC:

(1) Write input variable (IN1: the estimated time per unit product) UNIT_TIME: T#20M2S.

(2) Write input variable (IN2: quantity of production) PRODUCT_COUNT: 20.

(3) Write TOTAL_TIME to the output variable (OUT: total required working time).

(4) If the transition condition (%MO) is on, T#6H40M40S will be produced in output TOTAL_TIME.

Input (IN1): UNIT_TIME (TIME) = T#20MS2S
(MUL_TIME)
(IN2): PRODUCT_COUNT (INT) = 16#18

v

Output (OUT): TOTAL_TIME (TIME) = T#6H40M40S
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8. Basic Function/Function Block Library

MUX

Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7

Application | e ° ° ° ° ° °

Selection from multiple inputs

Function Description

Input EN: executes the function in case of 1
K: selection
INO: the value to be selected
IN1: the value to be selected
Input variable number can be extended up to 8

MUX
BOOL =JEN ENOf BOOL
INT= K OUTf~ ANY

ANY = INO
ANY = IN1 Output ENO: without an error, it will be 1.
OUT: the selected value
INO, IN1, ..., OUT should be the same time.
® Function
Selects one among several inputs (INO, IN1, ..., INn) with K value and produces it.

If K =0, INO will be an output; if K = 1, IN1 will be an output; if K = n, INn will be an output.

W Error
If K is greater than or equal to the number of input variable INn, then INO will be an output and _ERR, _LER

flags will be set.

B Program Example

LD IL
LD %MO
MO T
— e e 1 JMPN ABC
LD s
S S e ' MUX K= CURRENT RESULT
INO:= VALUEO
TALTEO JINO
INl'= VALUE1
varvel Jmn IN2:=  VALUE2
ST OUT VAL
VALUEZ JINz i ABC:

(2) If the transition condition (%MO0) is on, MUX function will be executed.
(2) Input variable is selected by selection variable S and is moved to OUT.
Input (K): S (INT) =2
(INO): VALUEO (WORD) = 16#11
(IN1): VALUE1 (WORD) = 16#22
(IN2): VALUE2 (WORD) = 16#33
\J/ (MUX)
Output (OUT): OUT_VAL (WORD) = 16#33
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8. Basic Function/Function Block Library

NE

‘Not equal to’ comparison

Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7

Application | e ° ° ° ° ° °

Function Description
Input EN: executes the function in case of 1
IN1: The value to be compared
NE IN2: The value to be compared
BOOL qEN  ENOF= BOOL IN1, IN2 should be the same data type.
ANY = IN1 OUTE BOOL
ANY 1 IN2 Output ENO: without an error, it will be 1.

OUT: the compared result value

H Function
If IN1 is not equal to IN2, output OUT will be 1.
If INI is equal to IN2, output OUT will be 0.

B Program Example

LD IL
LD %10.0.0
TIo_o_d HE
1 —fer Ewol . JMPN PP
LD VALUE1
VALUEL JIM1  oUT| %q0.0.1 : NE IN1:= CURRENT RESULT
IN2:=  VALUE2
VALUEE INE 1 ST %Q0.0.1
PP:

(2) If the transition condition (%10.0.0) is on, NE function will be executed.
(2) If input variable VALUEL = 300, VALUE2 = 200 (the compared result VALUE1 and VALUE?2 are different),

output result value will be %Q0.0.1 = 1.

Input (IN1): VALUE1 (INT) = 300 (16#012C) | 0] 0]0Jofofofol1] o[ o[1[o]1][1] o]0
(NE)

(IN2): VALUE2 (INT) = 200 (16#0C8) [o[ofofofo]of o] of 1] 1] o] of 1] o] o] o
v

Output (OUT): %Q0.0.1 (BOOL) = 1 (16#1)
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8. Basic Function/Function Block Library

NOT

Application | e ° ° ° ° ° °

Function Description

Input EN: executes the function in case of 1
IN: the value to be logically inverted

NOT
BOOL = EN ENO—= BOOL

Output  ENO: without an error, it will be 1
ANY_BIT= IN OUTP ANY_BIT

OUT: the inversed (NOT) value

IN, OUT should be the same data type.

H Function

It inverts the IN (by bit) and produces output OUT.
IN 1100 ..... 1010
OuUT 0011 ..... 0101

B Program Example

LD IL
LD %MO
M0 wWaT
—] |—fer  Ewol J JMPN AAA
LD %MB10
TMEL0 JIN1  OUT . 20B0.0.0 1 NOT IN:= CURRENT RESULT
ST %QB0.0.0
AAA:

(1) If the transition condition (%MO0) is on, NOT function will be executed.
(2) If NOT function is executed, input data value of %MB10 will be inversed and will be written in %QB0.0.0.

Input (IN1): %MB10 (BYTE)=16¢cC | 1|1]0]0] 1] 1] o] of
/' (NOT)
Output (OUT): %QB0.0.0 (BYTE) = 16433 [ 0 [0 [ 1] 1] o] o] 1] 1]
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8. Basic Function/Function Block Library

NUM_TO_STRING

Converts number to a character string

Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7

Application | e ° ° ° ° ° °

Function Description

Input EN: executes the function in case of 1
IN: input data to be converted to STRING

NUM_TO_STRING

BOOL = EN ENO = BOOL Output ENO: without an error, it will be 1.
ANY_NUM-IN ouT STRING OUT: converted data (character)

® Function
It converts the numeric data of IN to the character data and produces output OUT.

B Program Example

LD IL
—_— LD 9%6MO
M0 WIME_TO_STEING
— e & - IMPN AAA
QUT_STRIN LD IN_VALUE
_vaiE J1H1 ouT (3 ] NUM_TO_STRING
ST OUT_STRING

(2) If the transition condition (%MO0) is ON, function NUM_TO_STRING will be executed.
(2) If IN_VALUE (INT) = 123, OUT_STRING will be ‘123’; if IN_VALUE (REAL) = 123.0, OUT_STRING will be

1.23E2".

Input (IN1): IN_VALUE (INT) = 123
\]/ (NUM_TO_STRING)
Output (OUT): OUT_STRING (STRING) = ‘123’
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8. Basic Function/Function Block Library

OR
Logical OR Model GMR | GM1 [GM2 |GM3 | GM4 | GM6 | GM7
Application | e ° ° ° ° ° °
Function Description
Input EN: executes the function in case of 1
IN1: input 1
OR IN2: input 2
BOOL =[EN  ENOf* BOOL Input variables can be extended up to 8.
ANY_BIT=] IN1 OUTR ANY_BIT
ANY_BIT =[ IN2 Output ENO: without an error, it will be 1.
OUT: OR result
IN1, IN2, OUT should be all the same data type.
H Function

It performs a logical OR on the input variables by bit and produces output OUT.
IN1T 1111..... 0000
OR
IN2 1010..... 1010
OuUT 1111 ...... 1010

B Program Example

LD IL
LD %MO
M0 0
—] |—je¥ EWol J JMPN AAA
LD %MB10
el JIwl  oUT|- 20E0.0.0 1 OR IN1:= CURRENT RESULT
IN2:= ABC
4BC  qINZ 1 ST %QB0.0.0

(1) If the transition condition (%MO) is on, function OR will be executed.
(2) The result of a logic sum (OR) for %MB10 = 11001100 and ABC = 11110000 will be produced

in %QB0.0.0 =11111100.

Input (IN1): %MB10 (BYTE) = 16#CC [ 1] 1] o] o] 1] 1] o] o
Logical OR operation
(IN2): ABC (BYTE) = 16#F0 [1[ 1] 1] 1] o] o] 0] 0]
\/
Output (OUT): %QB0.0.0 (BYTE) = 16#FC (] o] 1 2] 2] 1] o 0]
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8. Basic Function/Function Block Library

REAL _TO ***
REAL type conversion Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application | e ° °
Function Description
e Input EN: executes the function in case of 1
REAL_TO_ IN: the REAL value to be converted

BOOL =EN ENO E*OOL Output ENO: without an error, it will be 1.

REAL AN OuTF OUT: type-converted data
W Function

It converts the IN type and outputs it as OUT.

Function Output type Description
REAL_TO_SINT SINT If integer part of input is -128 [0 127, normal conversion. Otherwise an
error occurs. (Decimals round-off)
REAL_TO_INT INT If integer part of input is -32768 [ 32767, normal conversion.
Otherwise an error occurs. (Decimals round-off)
REAL_TO_DINT DINT If integer part of input is -2t 0 2%-1, normal conversion. Otherwise an
error occurs. (Decimals round-off)
REAL_TO_LINT LINT If integer part of input is 2% 0 2%-1, normal conversion. Otherwise an

error occurs. (Decimals round-off)

REAL_TO_USINT USINT If integer part of input is 0 O 255, normal conversion. Otherwise an
error occurs. (Decimals round-off)

REAL_TO_UINT UINT If integer part of inputis 0 0 65,535, normal conversion. Otherwise an
error occurs. (Decimals round-off)

REAL_TO_UDINT UDINT If integer part of input is 0 O 2%.1, normal conversion. Otherwise an
error occurs. (Decimals round-off)

REAL_TO_ULINT ULINT If integer part of input is 0 O 2%-1, normal conversion. Otherwise an
error occurs. (Decimals round-off)

REAL_TO DWORD | DWORD |Converts into DWORD type without changing the internal bit array.
REAL TO LREAL LREAL Converts REAL into LREAL type normally.

W Error
If overflow occurs (an input value is greater than the value to be stored in output type), _ERR, _LER flags will
be set. If an error occurs, the output will be 0.
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B Program Example

LD IL
LD %MO0
| —— |
M0  REAL_TO_DINT

— v Ewo ) JMPN AAA

LD REAL_VAL
BERAL_WAR JIN1 OUT|- DINT_WaR 4 REAL_TO_DINT

ST DINT_VAL

(1) If the transition condition (%M0) is ON, function REAL_TO_DINT will be executed.
(2) If REAL_VAL (REAL type) = 1.234E4, DINT_VAL (DINT) = 12340.

Input (IN1): REAL_VAL(REAL) = 1.234E4
(REAL_TO_DINT)
Output (OUT): DINT_VAL(DINT) = 12340
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8. Basic Function/Function Block Library

REPLACE
Replace a string (Character string replacement) Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application | e ° ° ° ° ° °
Function Description
Input EN: executes the function in case of 1
IN1: character string to be replaced
REPLACE

IN2: character string to replace
L: the length of character string to be replaced
P: position of character string to be replaced

BOOL |EN ENOpF BOOL
STRING =IN1 OUTE STRING

STRING ={IN2
INT L Output  ENO: without an error, it will be 1.
INTq P OUT: output character string
® Function

Its function is to remove the L-length charter from IN1 (starting from P) and put IN2 in the removed position
as output OUT.

W Error

_ERR, _LER flags will be set if:

O P<OorL<O

O P > (input character number of IN1)
O character number of result > 30

B Program Example

LD IL
] LD %MO
M0 BEFLACE JMPN MBC
—] p—fer Emol 1 LD IN_TEXT1

REPLACE IN1:= CURRENT RESULT
IN2: = IN_TEXT2

IN_TEXT1 4IN1 OUT . OUT_TEXT

L:= LENGTH
IN_TEXTZ JINZ

P:= POSITION
LENETH JL l ST OUT_TEXT

ABC:

POZITION 4F
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8. Basic Function/Function Block Library

(2) If the transition condition (%MO) is ON, function REPLACE (character string replacement) will be executed.

(2) If input variable of character string to be replaced IN_TEXT1 = "ABCDEF’, input variable of character
string to replace IN_TEXT2 = *X7, input variable of character string length to be replaced LENGTH = 3
and input variable of character string position designation to be replaced POSITION = 2, then ‘BCD’ of
IN_TEXT will be replaced with ‘X’ of IN_TEXT2 and output variable OUT_TEXT will be ‘AXET".

Input (IN1): IN_TEXT1 (STRING) = "ABCDEF"
(IN2): IN_TEXT2 (STRING) = "X’
(L): LENGTH (INT) =3
(P): POSITION (INT) = 2

Output (OUT): OUT_TEXT (STRING) = "AXET’
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RIGHT

To take the right of character string Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7

Application | e ° ° ° ° ° °

Function Description

Input EN: If EN is 1, function executes.
IN: input character string

RIGHT L: length of character string

BOOL |EN ENO= BOOL
STRING =1 IN OUTE= STRING
INT = L

Output  ENO: without an error, it will be 1.
OUT: output character string

® Function
It takes a right L-length character string of IN and produces output OUT.

W Error
If L<0, ERR and _LER flags will be set.

B Program Example

IL
LD 9%10.0.0
=sIo.o.0 ER.IGHT
— —{er el J JMPN AAA
LD IN_TEXT
IN_TEXT JI§  OUT|- OUT_TEXT : RIGHT IN:= CURRENT RESULT
L:= LENGTH
LERETH A ST OUT_TEXT
AAA:

(1) If the transition condition (%10.0.0) is on, function RIGHT (to take the right of character string) will be
executed.

(2) If character string declared as input variable IN_TEXT = "ABCDEFG" and the length of character string to
output LENGTH = 3, output character string variable OUT_TEXT = 'EFG".

Input (IN1): IN_TEXT (STRRING) = "ABCDEFG"
(L): LENGTH (INT) = 3
\/ (RIGHT)
Output (OUT): OUT_TEXT (STRRING) ='EFG’
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ROL

Rotate to left Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7

Application | e ° ° ° ° ° °

Function Description

Input EN: executes the function in case of 1
IN: the value to be rotated
N: bit number to rotate

ROL
BOOL |EN ENOpF BOOL
ANY_BIT =IN OUTE ANY_BIT

INT =N

Output ENO: without an error, it will be 1
OUT: the rotated value

® Function
It rotates input IN to the left as many as N bit number.

B Program Example
This is the program that rotates the value of input data (1100_1100_1100_1100:16#CCCC) to the left by 3
bits if input %10.0.0 is on.

LD IL
LD %10.0.0
TIn_o.n ROL
—] |—{E¥ ENOL ] JMPN PPP
LD IN_VALUE
IN_UALUE 4IN  OUT[=0UT_7ALUE . ROL IN:= CURRENT RESULT
N:= 3
2 4N
ST OUT_VALUE
PPP:

(1) Set input variable IN_VALUE to rotate.

(2) Set the value to be rotated (3).

(3) Set output variable to output the rotated data value as OUT_VALUE.

(4) If the transition condition (%I10.0.0) is ON, function ROL will be executed and a data bit set as input
variable will be rotated to the left by 3 bits and produces output OUT_VALUE.

Input (IN1): IN_VALUE (WORD) = 164CCCC [1[1]oJofs]1]of o] 1] 1] o]o] 1] 1] o] 9]
(N): 3 \/ (ROL)
Output (OUT): OUT_VALUE (WORD) = 16#6666 [0 1]1]0]0]1]1] 0] 0] 1] 1] 0] o] 1] 1] 0]
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ROR
Rotate to right Model | GMR | GM1 [GM2 |GM3 | GM4 | GM6 | GM7

Application | e ° ° ° ° ° °

Function Description

Input EN: executes the function in case of 1
IN: the value to be rotated
N: bit number to rotate

ROR
BOOL -|EN ENO BOOL
ANY_BIT= IN OUTHL ANY_BIT

INTq N Output  ENO: without an error, it will be 1.

OUT: the rotated value

® Function
It rotates input IN to the right as many as N bit number.

B Program Example
This is the program that rotates input data value (1110001100110001: 16#E331) to the right by 3 bits if
input %I10.0.0 is ON.

LD IL
. LD %10.0.0
sIon.o.0 ROE ‘]MPN PO
— F—c¥ Imop 1 LD IN_VALUE1
ROR IN1:= CURRENT RESULT
IN VALTE1d IN OUT pa 0ITT_FALITE
- - N:= 3
ST OUT_VALUE

PO

(1) Set input variable of a data value to rotate as IN_VALUEL.

(2) Insert bit number 3 into bit number input N.

(4) If the transition condition (%10.0.0) is ON, function ROR (rotate Right) will be executed and data bit set as
input variable will be rotated to the right by 3 bits and produces output OUT_VALUE.

Input (IN1): IN_VALUEL (WORD) =16#E331 | 1[1[1]o]ofo]1][ 1] o] o] 1] 1] o] o] 0] 1
(N): 3 V/(ROR)
Output (OUT): OUT_VALUE(WORD) = 16#3C66 |O|O|l|l|l|l|0| o| o| 1| l|0| O| 1| 1| O|
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SEL
Selection from two inputs Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application | e ° ° ° ° ° °
Function Description
Input EN: executes the function in case of 1
G: selection
SEL INO: the value to be selected
BOOL qEN  ENOF BOOL IN1: the value to be selected
BOOL G OUTE ANY
ANY =INO Output  ENO: without an error, it will be 1
ANY INL OUT: the selected value
IN1, IN2, OUT should be all the same type.
W Function

If G is 0, INO will be an output and if G is 1, IN1 will be an output.

B Program Example

LD IL
LD %MO
THO SEL JMPN PPP
_I I_EH ENOj o
LD S
5 4= OUT = 200000 J SEL G:= CURRENT RESULT

INl:=  VALUE1

IN2:=  VALUE2
ST %QW0.0.0
PPP:

WALUEL JINO

VALUEZ 4JIN1

(2) If the transition condition (%MO0) is ON, function SEL will be executed.
(2) If S=1 and VALUE1 = 16#1110, VALUE2 = 16#FF00, then output variable %QW0.0.0 = 16#FFO0.

Input (G): S=1
(INO): VALUE1 (WORD) = 16#1110
(IN1): VALUE2(WORD) = 16#FF00

(SEL)
Output (OUT): %QW0.0.0 (WORD) = 16#FF00
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SHL
Shift Left Model GMR | GML |GM2 |GM3 | GM4 | GM6 | GM7
Application | e ° ° ° ° ° °
Function Description
Input EN: If EN is 1, function is executed.
IN: bit string to be shifted
SHL N: bit number to be shifted
BOOL =EN ENOp BOOL
ANY_BIT 1IN OUTf= ANY_BIT Output ENO: without an error, it will be 1
INTN OUT: the shifted value
® Function

It shifts input IN to the left as many as N bit number.
N number bit on the rightmost of input IN will be filled with O.

ol o
L1 N will be filled with 0.

B Program Example
This is the program that shifts input data value (1100 1100 1100 1100:16#CCCC) to the left by 3 bits if

input %I10.0.0 is ON.

LD IL

LD 9%10.0.0

sIo.0o.0 SHL

—] }—fer Ewol J JMPN ABC
LD IN_VALUE

IN_UALUE JIN  OUTLOUT_UALVE : SHL IN:= CURRENT RESULT

N:= 3
. ' ST OUT_VALUE

ABC:

(1) Set the input variable IN_VALUE (11001110:16#CE).

(2) Insert bit number 3 into N.
(3) If the transition condition (%Z0.0.0) is ON, function SHL (shift Left) will be executed and data bit set as

input variable shifts to the left by 3 bits and produces output OUT_VALUE.

Input (IN1): IN_VALUE (WORD) = 16#CCCC l1]a]ofofa[s]olol1[1[ofofa[1][0]0
(N): 3 (ROL)
Output (OUT): OUT_VALUE (WORD) =16#6660 | 0 | 1 | 1 | 0 | o| 1 1| o| o| 1| 1| o| o| o| o| o|
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SHR
Shift Right Model GNMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application | e ° ° ° ° ° °
Function Description
Input EN: executes the function in case of 1
IN: bit string to be shifted
SHR L .
N: bit number to be shifted
BOOL -EN ENOpF BOOL
ANY_BITHIN- OUTE ANY_BIT Output ENO: without an error, it will be 1.
INTH N OUT: the shifted value
® Function

It shifts input IN to the right as many as N bit number.
N number bit on the leftmost of input IN will be filled with 0.

Ol 110 (111210
N will be filled with 0.

B Program Example

LD IL
LD 9%MO
MO SHE
— —{er  Ewol J JMPN AAA
LD IN_VALUE
IN_UALUEL{IN  OUT|-OUT_WaLUE ; SHR  IN:= CURRENT RESULT
N:=  SHIFT_NUM
. ' ST OUT_VALUE

(1) If the transition condition (%MO) is on, function SHL (Shift Left) will be executed.
(2) Data bit set as input variable shift to the right by 3 bits and produces outputs OUT_VALUE.

Input (IN1): IN_VALUE (WORD) = 16#E331 [1]1]1]ofofo] 1] 1] o] o] 1] 1] o] o] o] 1]
(N): 3 \/ (ROR)
Output (OUT): OUT_VALUE (WORD) = 16#1C66 | 0 | o|o|1|1| 1| o| o| o| 1| 1| o| o| 1] 1] o|
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SIN
Sine operation Model | GMR | GM1 [GM2 |GM3 | GM4 | GM6 | GM7

Application | e ° ° ° ° ° °

Function Description

Input EN: executes the function in case of 1
IN: input value of Sine operation (radian)

SIN
BOOL | EN ENO= BOOL

Output  ENO: without an error, it will be 1
ANY_REAL= IN OUTl= ANY_REAL

OUT: Sine operation result value

IN, OUT should be the same data type.

® Function
Finds the Sine operation value of IN and produces output OUT.
OUT = SIN (IN)

B Program Example

LD IL

LD 9%10.0.0

2I0.0.0 SIN

—] }—fer Ewol J JMPN PPP
LD INPUT

IFFUT JIN1 OUT| EESULT d SIN
ST RESULT
PPP:

(1) If the transition condition (%10.0.0) is ON, function SIN (Sine operation) will be executed.
(2) If the value of input variable INPUT is 1.0471 .... (W3 rad = 60°), RESULT declared as output variable will
be 0.8660 .... (V 3/2).
SIN (173) = v 3 /2 = 0.8660

Input (IN1): INPUT (REAL) = 1.0471

\/ (SIN)
Output (OUT): RESULT (REAL) = 8.65976572E-01
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SINT_TO_***
SINT type conversion Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application | e ° ° ° ° ° °
Function Description
Input  EN: executes the function in case of 1
SINT_TO_**

IN: short Integer value
BOOL =EN ENO = BOOL

- ]
SINT <IN ouT Output ENO: without an error, it will be 1.

OUT: type-converted data

B Function
It converts the IN type and outputs it as OUT.
Function Output type Description

SINT TO INT INT Converts into INT type normally.
SINT TO DINT DINT Converts into DINT type normally.
SINT TO LINT LINT Converts into LINT type normally.
SINT TO USINT USINT Ifinputis 0 O 127, normal conversion. Otherwise an error occurs.
SINT TO UINT UINT Ifinputis 0 O 127, normal conversion. Otherwise an error occurs.
SINT TO UDINT UDINT Ifinputis 0 O 127, normal conversion. Otherwise an error occurs.
SINT TO ULINT ULINT Ifinputis 0 O 127, normal conversion. Otherwise an error occurs.
SINT TO BOOL BOOL Takes the lower 1 bit and converts into BOOL type.
SINT TO BYTE BYTE Converts into BYTE type without changing the internal bit array.
SINT TO WORD | WORD Converts into WORD type filling the upper bits with 0.
SINT TO DWORD | DWORD Converts into DWORD type filling the upper bits with 0.
SINT TO LWORD | LWORD Converts into LWORD type filling the upper bits with 0.
SINT TO BCD BYTE If input is 0 ~ 99, normal conversion. Otherwise an error occurs.
SINT TO REAL REAL Converts SINT into REAL type normally.
SINT TO LREAL | LREAL Converts SINT into LREAL type normally.

H Error

If a conversion error occurs, ERR and _LER flags will be set. If an error occurs, take the lower bits as many
as bit number of output type and output it without changing the internal bit array.
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B Program Example

LD IL
LD %MO
M0 3 INT_T0_ECD
I e _ IMPN AAA
LD IN_VAL
w_vaL Jmwy  ovrh Bep war SINT_TO_BCD
ST BCD_VAL
AAA:

(2) If the input condition (% MO) is ON, function SINT_TO_BCD will be executed.
(2) If input variable IN_VAL (SINT) = 64 (2#0100_0000), output variable OUT_VAL (BCD type) = 16#64
(2#0110_0100).

Input (IN1): IN_VAL(SINT) = 64(16#40) | o] 1] o] o] o] o] o o
(SINT_TO_BCD)
Output (OUT): OUT_VAL(BCD) = 16#64(16#64) | 0] 1| 1] 0] o] 1] o] o]
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SQRT

Calculate SQRT (Square root operation) Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application | e ° °

Function Description

Input  EN: executes the function in case of 1
IN: input value of square root operation

SQRT
BOOL | EN ENO= BOOL

Output ENO: without an error, it will be 1.
ANY_REAL= IN OUTP ANY_REAL

OUT: square root value
IN, OUT should be the same data type.

® Function
It finds the square root value of IN and output it as OUT.
OUT =VIN

W Error
If the value of IN is a negative number, ERR and _LER flag will be set.

B Program Example

LD IL
LD %MO
20 BOET
— }—fer Emol . JMPN AAA
LD INPUT
wrrr Jmmr ovrl EETWLT J SOQRT
ST RESULT
AAA:

(1) If the transition condition (%MO0) is ON, function SQRT (square root operation) will be executed.
(2) If the value of input variable declared as INPUT is 9.0, RESULT declared as output variable will be 3.0.
v9.0=3.0

Input (IN1): INPUT (REAL) = 9.0
(SQRT)
Output (OUT): RESULT (REAL) = 3.0
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STOP

Stop running by program Model GMR | GM1 |GM2 [GM3 | GM4 | GM6 | GM7

Application | e ° ° ° ° ° °

Function Description

Input EN: executes the function in case of 1
RE: requires the operation stop by program

STOP
BOOL | EN ENO= BOOL

Output  ENO: without an error, it will be 1.
BOOL -{ REQ OUT= BOOL

OUT: If STOP function is executes, it will be 1.

B Function

O If EN and REQ are 1, stop running and return to STOP mode.

O If function 'STOP' is executed, the program stops after completing scan program in executing.

O Program restarts in case of power re-supply or the change of operation mode from STOP to RUN.

B Program Example

LD IL
LD %10.0.0
TI0.0.0 STOP

—] }—fe¥ ENoj J JMPN PT
LD LOG_OuUT

LOoG_0UT JEEQ  OUT|- SHUT_O0FF ! STOP
ST SHUT_OFF
PT:

(1) If the transition condition (%10.0.0) and LOG_OUT is 1, it becomes to STOP mode after completing the
scan program in executing.

(2) It is recommended to turn off the power of PLC in the stable state after executing 'STOP' function
declared as input variable.
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STRING_TO_***

STRING type conversion Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7

Application | e ° ° ° ° ° °

Function Description
STRING TO * Input El\.l: IfENis 1, fonction converts.
sooL 4 en - E?\IO- BOOL IN: character string
STRING 4 IN ouT= Output ENO: without an error, it will be 1.
OUT: type-converted data
B Function
Converts the IN type and outputs it as OUT.

Function Output type Description
STRING TO SINT SINT Converts STRING into SINT type.
STRING TO INT INT Converts STRING into INT type.
STRING TO DINT DINT Converts STRING into DINT type.
STRING TO LINT LINT Converts STRING into LINT type.
STRING TO USINT USINT Converts STRING into USINT type.
STRING TO UINT UINT Converts STRING into UINT type.
STRING TO UDINT UDINT Converts STRING into UDINT type.
STRING TO ULINT ULINT Converts STRING into ULINT type.
STRING TO BOOL BOOL Converts STRING into BOOL type.
STRING TO BYTE BYTE Converts STRING into BYTE type.
STRING TO WORD WORD Converts STRING into WORD type.
STRING TO DWORD | DWORD Converts STRING into DWORD type.
STRING TO LWORD LWORD Converts STRING into LWORD type.
STRING TO REAL REAL Converts STRING into REAL type.
STRING TO LREAL LREAL Converts STRING into LREAL type.
STRING TO DT DT Converts STRING into DT type.
STRING TO DATE DATE Converts STRING into DATE type.
STRING TO TOD TOD Converts STRING into TOD type.
STRING TO TIME TIME Converts STRING into TIME type.

W Error

If input character type does not match with output data type, ERR and _LER flags will be set.
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B Program Example

LD IL
LD %MO
M0 STRING_T0_REAL JMPN ZZ
L1 e ~ rmo LD IN_VAL
STRING_TO_REAL
w_val Jiwy owrle owr_arn ST OUT_VAL
ZZ:

(2) If the input condition (%MO0) is ON, function STRING_TO_REAL will be executed.
(2) If input variable IN_VAL (STRING) = '-1.34E12’, output variable OUT_VAL (REAL) = -1.34E12.

Input (IN1): IN_VAL (STRING) = *-1.34E12’

(STRING_TO_REAL)

Output (OUT): OUT_VAL (REAL) = -1.34E12
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STRING_TO_ARY

Convert a string into a byte array

Model GMR | GM1 |GM2

GM3

GM4

GM6

GM7

Application | e ° °

Function Description
STRING_TO_ARY Input El\.l: |f.EN-IS 1, function converts.
BOOL — EN ENO b BooL IN: string input
STRING = IN1 OUT —BOOL
BYTE_ARY = IN2 Output ENO: without an error, it will be 1.
OUT: dummy output
In/Out IN2: converted byte array output
W Function
It converts a string into 30 byte arrays.
B Program Example
LD
STRING_BY,
b TE
[ LEANRN S
INPUT { 1M1 QU DUMMY

F BYTE_ARY { V2

(2) If the transition condition (%M2) is on, STRING_BYTE function is executed.

(2) If input variable INPUT is “GM4-CPUA”, In/Out variable BYTE_ARY is as follows:
16#{22("), 47(G), 4D(M), 34(4), 2D(-), 43(C), 50(P), 55(U), 41(A), 22(“)}.
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SUB

Subtraction Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7

Application | e ° ° ° ° ° °

Function Description

Input EN: executes the function in case of 1
IN1: the value to be subtracted
IN2: the value to subtract

SUB
BOOL | EN ENQO= BOOL
ANY_NUM =1 IN1 OUF= ANY_NUM
ANY_NUM =] IN2

Output ENO: without an error, it will be 1.
OUT: the subtracted result value

The variables connected to IN1, IN2 and OUT should be all
the same data type.

W Function
It subtracts IN2 from IN1 and outputs it as OUT.
OUT =IN1 —IN2

H Error
If output value is out of range of related data type, ERR and _LER flags will be set.

B Program Example

LD IL
LD %MO
atro p— JMPN AAA
— —{er Ewofl . LD VALUE1
SUB IN1:= CURRENT RESULT
VALTE]l S IN1  OUT p OUT_GFAL o IN2:= VALUE2
ST OUT_VAL
TALUTEEZ JINZ
AAA:

(1) If the transition condition (%MO0) is ON, function SUB will be executed.
(2) If input variables VALUEL = 300, VALUE2 = 200, OUT_VAL will be 100 after operation.

Input (IN1): VALUE1 (INT) = 300 (16#012C) lolofofolofolo[1] o] ol1]o] 1] 1] 0]
- (SUB)
(IN2): VALUE2 (INT) = 200 (16#00C8) [oJofofo]ofo]of 1] 1] o] o] o] 1] o] o

Output (OUT): OUT_VAL (INT) = 100 (16#0064) [oJoJoJoJoJo o o] 1] 1] o o] o 1] o] o]
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SUB DATE
Date subtraction Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application | e ° ° ° ° ° °
Function Description
Input EN: executes the function in case of 1
IN1: standard date
SUB_DATH

IN2: the date to subtract
BOOL EN ENQ= BOOL

DATE =IN1  OUT= TIME
DATE =1IN2

Output  ENO: without an error, it will be 1.
OUT: produces the difference between two dates
as time data.

H Function
It subtracts IN2 (specific date) from IN1(standard date) and outputs the difference between two dates as OUT.

W Error

If output value is out of range (TIME data type), ERR and _LER flags will be set.

An error occurs: 1) when date difference exceeds the range of TIME data type (T#49D17H2M47S295MS); 2)
the result of date operation is a negative number.

B Program Example

LD IL
LD %I10.0.0
JMPN PPP
210.0.0 |SUE_DATE
— —{ev  Emol l LD CURRENT_DATE
CUREENT T SUB_DATE IN1:= CURRENT RESULT
are Jmwi  our|woRk_pav ) IN2:= START_DATE
ST ART_D AT ST WORK_DAY
E qINZ T PPP:

(1) If the transition condition (%610.0.0) is ON, function SUB_DATE will be executed.
(2) If input variable CURRENT_DATE is D#1995-12-15 and START_DATE is D#1995-11-1, the working days
declared as output variable WORK_DAY will be T#44D.

Input (IN1): CURRENT_DATE (DATE) = D#1995-12-15
(SUB_DATE)
(IN2): START_DATE (DATE) = D#1995-11-1

Output (OUT): WORK_DAY (TIME) = T#44D \/
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SUB_DT

Date and Time subtraction

Model GMR | GM1 |GM2 |GM3 | GM4 | GM6

GM7

Application | e ° ° ° ° °

Function Description
Input  EN: executes the function in case of 1
IN: standard date and time of day
SUB_DT

BOOL =EN ENOpF BOOL
DATE_AND_TIMES IN1 OUTF TIME
DATE_AND_TIME=] IN2

IN2: date and time of day to subtract

Output ENO: without an error, it will be 1.
OUT: the subtracted result time

W Function

It subtracts IN2 (specific date and time of day) from IN1 (standard date and time of day) and outputs the time

difference as OUT.

H Error

If output value is out of range of TIME data type, _ERR and _LER flags will be set.
If the result of date and time of day subtraction operation is a negative number, an error occurs.

B Program Example

LD IL
LD %MO
— SUE_DT JMPN PPP
— |—EF  EEOL LD CURRENT_DT
CURRENT _D SUB_DT IN1:= CURRENT RESULT
T  JIN1 OUT|-WORE_T IME

START_DT JINZ

IN2:= START_DT
ST WORK_TIME
PPP:

(2) If the transition condition (%MO) is ON, function SUB_DT (Time and Date subtraction) will be executed.

(2) If the current date and time of day CURRENT_DT is DT#1995-12-15-14:30:00 and the starting date and
the time of day to work START_DT is DT#1995-12-13-12:00:00, the continuous working time declared as
output variable WORK_TIME will be T#2D2H30M.

Input (IN1): CURRENT_DT (DT) = DT#1995-12-15-14:30:00

(SUB_DATE)

(IN2): START_DT (DT) = DT#1995-12-13-12:00:00

v

Output (OUT): WORK_TIME (TIME) = T#2D2H30M
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SUB_TIME
Time subtraction Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application | e ° ° ° ° ° °
Function Description
Input  EN: executes the function in case of 1
IN1: standard time of day
PUB_TIME IN2: the time to subtract
BOOL =EN ENOf= BOOL Output ENO: without an error, it will be 1.
TIME,TOD,DTHINL - OUT= TIME, TOD,DT OUT: the subtracted result time or time of day
TIME=IN2 OUT data type is the same as the input IN1 type.
That is, if IN1 type is TIME, OUT type should be TIME.
B Function
O If IN1is TIME, it subtracts the time from the standard time and produces OUT (time difference).
O If IN1is TIME_OF_DAY, it subtracts the time from the standard time of day and outputs the time of a day
as OUT.
O IfIN1is DATE_AND_TIME, it subtracts the time from the standard date and the time of day and produces
the date and the time of day as OUT.
W Error

If the output value is out of range of related data type, ERR and _LER flags will be set.
If the result subtracting the time from the standard time is a negative number or the result subtracting the
time from the time of day is a negative number, an error occurs.

B Program Example

LD IL
LD %10.0.0
JMPN AAA
2I0.0.0 |SUB_TIME
L —er o LD TARGET_TIME
SUB_TIME IN1:= CURRENT RESULT
TARGET_TI TIME_T0_G&
we 1 ol o IN2:= ELAPSED_TIME
ST TIME_TO_GO
EL&FSED_T
ME  JInz AAA:

(1) If the transition condition (%610.0.0) is ON, function SUB_TIME (time subtraction) will be executed.
(2) If total working time declared as input variable TARGET_TIME is T#2H30M, the elapsed time
ELAPSED_TIME is T#1H10M30S300MS, the remaining working time declared as output variable

TIME_TO_GO will be T#1H19M29S700MS.

Input (IN1): TARGET_TIME (TIME) = T#2H30M

(SUB_TIME)
(IN2): ELAPSED_TIME (TIME) = T#1H10M30S300MS

Output (OUT): TIME_TO_GO (TIME) = T#1H19M29S700MS
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SUB TOD
TOD Subtraction Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application | e ° ° ° ° ° °
Function Description

Input  EN: executes the function in case of 1

| IN1: standard time of day
SUB_TOD

IN2: the time of day to subtract
BOOL ={EN ENOJ= BOOL

TIME_OF_DAY={IN1 OUT= TIME

Output ENO: without an error, it will be 1.
TIME_OF_DAY= IN2

OUT: the subtracted result time

W Function

It subtracts the IN2 (specific time of day) from IN1 (standard time of day) and outputs the time difference as
OUT.

H Error

If the result subtracting the time of day from the time of day is a negative number, an error occurs.

B Program Example

LD IL
LD %I10.0.0
$I0.0.0 | 3UE_TOD JMPN AAA
— = e - LD END_TIME

SUB_TOD IN1:= CURRENT RESULT
IN2:= START_TIME
WORK_TIME

END_TIME 4IN1 OUT.WORE_T IME

3TART_TIM ST
E 4 INZ

AAA:

(1) If the transition condition (%10.0.0) is ON, function SUB_TOD (time of day subtraction) will be executed.
(2) If END_TIME declared as input variable is TOD#14:20:30.5 and the starting time to work START_TIME is

TOD#12:00:00, the required time to work WORK TIME declared as output variable will be
T#2H20M30S500MS.

Input (IN1): END_TIME (TOD) = TOD#14:20:30.5
(SUB_TOD)
(IN2): START_TIME (TOD) = TOD#12:00:00

Output (OUT): WORK_TIME (TIME) = T#2H20M30S500MS
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TAN
Tangent Operation Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application | e ° °

Function Description

Input EN: executes the function in case of 1
IN: tangent input value (radian)

TAN
BOOL | EN ENQO= BOOL

Output  ENO: without an error, it will be 1
ANY_REAL= IN OUTl= ANY_REAL

OUT: the result value of Tangent operation
IN, OUT should be the same data type.

® Function
It performs Tangent operation of IN and produces output OUT.
OUT = TAN (IN)

B Program Example

LD IL
] LD %MO
- —— JMPN BBB
— e e 1 LD INPUT
TAN
INFUT JIN1 OUTj. EESULT ST RESULT
BBB:

(2) If the transition condition (%MO) is ON, function TAN (Tangent operation) will be executed.
(2) If the value of input variable declared as INPUT is 0.7853... (174 rad = 45°), RESULT declared as output
variable will be 1.0000.

TAN (174) = 1
Input (IN1): INPUT (REAL) = 0.7853

\/ (TAN)
Output (IN2): RESULT (REAL) = 9.99803722E-01
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TIME TO ***

TIME type conversion Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7

Application | e ° ° ° ° ° °
Function Description
Input  EN: executes the function in case of 1
IN: time data to be converted
TIME_TO_***

BOOL  —EN ENO= ESOL Output ENO: without an error, it will be 1

TIME =N OUT= OUT: type-converted data
H Function

It converts the IN type and produces OUT.

Function Output type Description
TIME_TO_UDINT UDINT Converts TIME into UDINT type. It converts only data type without
changing the data (internal bit array state).
TIME_TO_DWORD| DWORD [Converts TIME into DWORD type. It converts only data type without
changing the data (internal bit array state).
TIME_TO_STRING | STRING |Converts TIME into STRING type.

B Program Example

LD IL
LD %MO
3M0 TIME_To_UD IHT
— |_msr_ “ENO . JMPN AA
LD IN_VAL
IN_WalL JIN1  0UTh 0UT_ifAL 1 TIME_TO_UDINT
ST OUT_VAL
AA:

(1) If the transition condition (%M0) is ON, function TIME_TO_UDINT will be executed.
(2) If input variable IN_VAL (TIME) = T#120MS, output variable OUT_VAL (UDINT) = 120.

Input (IN1): IN_VAL (TIME) = T#120MS (16#78) [0]o]o|olololof o] ol 1] 1] 1] 1] o] 0] 0]
\/ (TIME_TO_UDINT)
Output (OUT): OUT_VAL (UDINT) =120 (16#78) [o|o|o|o|o|o]o| o] o] 1] 1] 1] 1] o] 0] 0
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TOD_TO_***

TOD type conversion

Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7

Application | e ° ° ° ° ° °

Function Description
Input  EN: executes the function in case of 1
IN: time of a day data to be converted
TOD_TQ_***
BOOL =N ENO= B*iOL Output ENO: without an error, it will be 1
TOD IN ouT= OUT: type-converted data

W Function

It converts the IN type and outputs it as OUT.

Function Output type

Description

TOD_TO_UDINT [ UDINT

Converts TOD into UDINT type.
Converts only data type without changing a data (internal bit array state).

TOD_TO_DWORD| DWORD

Converts TOD into DWORD type.
Converts only data type without changing a data (internal bit array state).

TOD_TO_STRING | STRING

Converts TOD into STRING type.

B Program Example

LD IL

LD % MO

M0 TOD_TO_STRING

— v =m0 JMPN AA

LD IN_VAL

IN_ VAL JIN1 OUT|- OUT_wal DATE TO STRING
ST OUT_VAL
AA:

(2) If the transition condition (%MO) is ON, function TOD_TO_STRING will be executed.
(2) If input variable IN_VAL (TOD) = TOD#12:00:00, output variable OUT_VAL (STRING) = ‘TOD#12:00:00'.

Input (IN1): IN_VAL (TOD) = TOD#12:00:00

(TOD_TO_STRING)

Output (IN2): OUT_VAL (STRING) = ‘TOD#12:00:00’
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TRUNC
Set TRUNC (Round off the decimal fraction of IN and Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
converts into integer number) Application | @ | e |e | e (e | e | @

Function Description

Input  EN: executes the function in case of 1
IN: REAL value to be converted

TRUNC
BOOL | EN EN({= BOOL

Output ENO: without an error, it will be 1.
ANY_REAL= IN OUT= ANY_INT

OUT: the Integer converted value

B Function
Function Input type Output type Description
TRUNC REAL DINT Round off the decimal fraction of input IN and outputs
LREAL LINT the Integer value as OUT.
W Error

_ERR, LER flags will be set: 1) if the converted value is greater than maximum value of data type connected
to OUT,; 2) if the variable connected to OUT is Unsigned Integer and the converted output value is a negative
number, the output is 0.

B Program Example

LD IL
LD REAL_VALUE
MO TERITHC
_I I_ EN ENOL TRUNC
caL vaLy ST INT_VALUE

w]
1

IN1 OUT | INT_VALUE

(1) If the transition condition (%M0) is ON, function TRUNC will be executed.
(2) If input variable REAL_VALUE (REAL) = 1.6, output variable INT_VALUE (INT) = 1.
If REAL_VALUE (REAL) = -1.6, INT_VALUE (INT) = -1.

Input (IN1): REAL_VALUE (REAL) = 1.6
\/ (TRUNC)
Output (OUT): INT_VALUE (INT)= 1
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UDINT_TO_***

UDINT type conversion

Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7

Application | e ° ° ° ° ° °

Function Description
Input  EN: executes the function in case of 1
*kK
UDINT_TO_ IN: Unsigned Double Integer value to be converted
EN ENg= BOOL
= kkk
N ouT Output ENO: without an error, it will be 1

OUT: type-converted data

W Function

It converts the IN type and outputs it as OUT.

Function Output type Description
UDINT TO SINT SINT If input is 0~127, normal conversion. Otherwise an error occurs.
UDINT _TO_INT INT If input is 0~32767, normal conversion. Otherwise an error occurs.
UDINT_TO_DINT DINT If input is 0~2,147,483,64, normal conversion. Otherwise an error
occurs.
UDINT TO LINT LINT Converts UDINT into LINT type normally.
UDINT_TO _USINT USINT If input is 0~255, normal conversion. Otherwise an error occurs.
UDINT TO UINT UINT If input is 0~65535, normal conversion. Otherwise an error occurs.
UDINT_TO_ULINT ULINT Converts UDINT into ULINT type normally.
UDINT TO BOOL BOOL Takes the lower 1 hit and converts into BOOL type.
UDINT _TO BYTE BYTE Takes the lower 8 bits and converts into BYTE type.
UDINT TO WORD WORD Takes the lower 16 bits and converts into WORD type.
UDINT _TO DWORD | DWORD Converts into DWORD type without changing the internal bit array.
UDINT TO LWORD | LWORD Converts into LWORD type filling the upper bits with 0.
UDINT_TO_BCD DWORD If input is 0 ~ 99,999,999, normal conversion.
Otherwise an error occurs.
UDINT_TO_REAL REAL Converts UDINT into REAL type.
During the conversion, an error caused by the precision may occur.
UDINT_TO_LREAL LREAL Converts UDINT into LREAL type.
During the conversion, an error caused by the precision may occur.
UDINT_TO _TOD TOD Converts into TOD type without changing the internal bit array.
UDINT TO TIME TIME Converts into TIME type without changing the internal bit array.

H Error

If a conversion error occurs, ERR and _LER flags will be set. If an error occurs, take the lower bits as many
as a bit number of an output data type and produces the output without changing the internal bit array.
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B Program Example

LD IL
LD %MO
| ——
M0 D INT_TO_T IME IJMPN 727
—] p—Jer Ewo
LD IN_VAL
IN_vVaL JIN1 OUT| 0UT_WWaL UDINT_TO_TIME
ST OUT_VAL
Z7:

(2) If the input condition (%MO) is ON, function UDINT_TO_TIME will be executed.
(2) If input variable IN_VAL (UDINT) = 123, output variable OUT_VAL (TIME) = T#123MS.

Input (IN1): IN_VAL (UDINT) = 123

Output (OUT): OUT_VAL (TIME) = T#123MS
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UINT _TO ***
UINT type conversion Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application | e ° ° ° ° ° °
Function Description
Input  EN: executes the function in case of 1
UINT_TO_*** ) .
IN: Unsigned Integer value to be converted
BOOL = EN ENQO= BOOL
- k%%
UINT N ouT Output ENO: without an error, it will be 1
OUT: type-converted data
W Function

It converts the IN type and outputs it as OUT.

Function Output type Description
UINT_TO_SINT SINT If input is 0~127, normal conversion. Otherwise an error occurs.
UINT TO INT INT If input is 0~32,767, normal conversion. Otherwise an error occurs.
UINT_TO_DINT DINT Converts UINT into UDINT type normally.
UINT TO LINT LINT Converts UINT into ULINT type normally.
UINT _TO_USINT USINT If input is 0~255, normal conversion. Otherwise an error occurs.

UINT TO UDINT UDINT Converts UINT into UDINT type normally.

UINT_TO_ULINT ULINT Converts UINT into ULINT type.

UINT TO BOOL BOOL Takes the lower 1 hit and converts into BOOL type.

UINT _TO BYTE BYTE Takes the lower 8 bits and converts into BYTE type.

UINT TO WORD WORD Converts into WORD type without changing the internal bit array.

UINT TO DWORD | DWORD [ Converts into DWORD type filling the upper bits with 0.

UINT TO LWORD | LWORD | Converts into LWORD type filling the upper bits with 0.

UINT TO BCD BCD If input is 0~99,999,999, normal conversion. Otherwise an error occurs.
UINT _TO_REAL REAL Converts UINT into REAL type.
UINT_TO_LREAL LREAL Converts UINT into LREAL type.
UNIT TO DATE DATE Converts into DATE type without changing the internal bit array.
W Error

If a conversion error occurs, ERR and _LER flags will be set. If error occurs, it takes as many lower bits as a
bit number of output type and produces an output without changing its internal bit array.
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B Program Example

LD IL
LD %MO
a0 UINT_To_woRD JMPN PO
— = LD IN_VAL
IN_VaAL JIN1  OUT|= 0UT_wal UINT_TO_WORD
ST OUT_VAL
PO:

(2) If the input condition (%M0) is ON, function UINT_TO_WORD will be executed.
(2) If input variable IN_VAL (UINT) = 255 (2#0000_0000_1111_1111),
output variable OUT_VAL (WORD) = 2#0000_0000_1111_1111.

Input (IN1): IN_VAL (UINT) = 255

Output (OUT): OUT_VAL (WORD) = 16#FF

[ofolofofofofofol sfafafafafafafy]

V' (UINT_TO_WORD)

[ofolofofofofofol tfafafaf1fafa]y]
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ULINT _TO_***
ULINT type conversion Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application | e ° °
Function Description

Input EN: executes the function in case of 1

*%k%
ULINT_TO_ IN: Unsigned Long Integer value to be converted
ENO= BOOL
OUT o *k%k

Output  ENO: without an error, it will be 1
OUT: type-converted data

® Function
It converts the IN type and outputs it as OUT.

Function Output type Description
ULINT TO SINT SINT If input is 0~127, normal conversion. Otherwise an error occurs.
ULINT TO INT INT If input is 0~32,767, normal conversion. Otherwise an error occurs.
ULINT TO DINT DINT If input is 0~2°'-1, normal conversion. Otherwise an error occurs.
ULINT TO LINT LINT If input is 0~2°°-1, normal conversion. Otherwise an error occurs.
ULINT TO USINT USINT If input is 0~255, normal conversion. Otherwise an error occurs.
ULINT TO UINT UINT If input is 0~65,535, normal conversion. Otherwise an error occurs.
ULINT TO UDINT UDINT If input is 0~2%-1, normal conversion. Otherwise an error occurs.
ULINT_TO_BOOL BOOL Takes the lower 1 bit and converts into BOOL type.
ULINT TO BYTE BYTE Takes the lower 8 bits and converts into BYTE type.

ULINT_TO_WORD WORD Takes the lower 16 bits and converts into WORD type.

ULINT TO DWORD | DWORD | Takes the lower 32 bits and converts into DWORD type.

ULINT TO LWORD | LWORD Converts into LWORD type without changing the internal bit array.

If input is 0~9,999,999,999,999,999, normal conversion. Otherwise an

ULINT_TO_BCD BCD
- - error occurs.

Converts ULINT into REAL type.

ULINT_TO_REAL REAL ) ) -
- During the conversion, an error caused by the precision may occur.

Converts ULINT into LREAL type.

ULINT_TO_LREAL LREAL ) ) -
- During the conversion, an error caused by the precision may occur.

W Error
If a conversion error occurs, ERR and _LER flags will be set. If error occurs, it takes as many lower bits as a
bit number of output type and produces an output without changing its internal bit array.
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8. Basic Function/Function Block Library

B Program Example

LD IL
LD %MO
L0 UL INT_TO_L INT
— —{er =m0 ] JMPN PP
LD IN_VAL
M AL JINl  oUT| OUT_waL . ULINT_TO_LINT
ST OUT_VAL
PP:

(2) If the input condition (%M0) is ON, function ULINT_TO_LINT will be executed.
(2) If input variable IN_VAL (ULINT) = 123,567,899, then output variable OUT_VAL (LINT) = 123,567,899.

Input (IN1): IN_VAL (ULINT) = 123,567,899
(ULINT_TO_LINT)
Output (OUT): OUT_VAL (LINT) = 123,567,899
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USINT TO_ ***
USINT type conversion Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application | e ° ° ° ° ° °
Function Description
Input EN: executes the function in case of 1
USINT_TO_***
BOOL =EN ENOR BOOL IN: Unsigned Short Integer value to be converted
USINT = IN OUT = ***
Output ENO: without an error, it will be 1
OUT: type-converted data
H Function

It converts the IN type and outputs it as OUT.

Function Output type Description
USINT _TO_SINT SINT If input is 0~127, normal conversion. Otherwise an error occurs.
USINT TO INT INT Converts USINT into INT type normally.
USINT_TO_DINT DINT Converts USINT into DINT type normally.
USINT TO LINT LINT Converts USINT into LINT type normally.
USINT_TO_UINT UINT Converts USINT into UINT type normally.

USINT TO UDINT UDINT Converts USINT into UDINT type normally.

USINT_TO_ULINT ULINT Converts USINT into ULINT type normally.

USINT TO BOOL BOOL Takes the lower 1 bit and converts into BOOL type.

USINT TO_BYTE BYTE Converts into BYTE type without changing the internal bit array.

USINT TO WORD | WORD Converts into WORD type filling the upper bits with 0.

USINT TO DWORD| DWORD | Converts into DWORD type filling the upper bits with 0.

USINT TO LWORD | LWORD [ Converts into LWORD type filling the upper bits with 0.

USINT TO BCD BCD If input is 0 ~ 99, normal conversion. Otherwise an error occurs.

USINT_TO_REAL REAL Converts USINT into REAL type.

USINT_TO_LREAL | LREAL Converts USINT into LREAL type.

H Error

If a conversion error occurs, ERR and _LER flags will be set. If error occurs, it takes as many lower bits as a
bit number of output type and produces an output without changing its internal bit array.
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B Program Example

LD IL
LD %MO
M0 TEINT_TO_SINT
— v =m0 JMPN LL
LD IN_VAL
IN WAL JINL  0UT| oUT_van 1 USINT TO SINT
ST OUT_VAL
LL:

(2) If the input condition (%M0) is ON, function ULINT_TO_SINT will be executed.
(2) If input variable IN_VAL (USINT) = 123, output variable OUT_VAL (SINT) = 123.

Input (IN1): IN_VAL (USINT) = 123 (16#7B) o[ ] 1] 1] 1] o] 1] 1]
\/ (ULINT_TO_SINT)
Output (OUT): OUT_VAL (SINT) =123 (16478) [o] 1] 1] 1] 1 1 0|
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WDT_RST

Initialize Watch_Dog timer Model GMR | GM1 |GM2 [GM3 | GM4 | GM6 | GM7

Application | e ° ° ° ° ° °

Function Description

Input EN: executes the function in case of 1

REQ: requires to initialize watchdog timer
BOOL = BOOL Output  ENO: without an error, it will be 1
BOOL = BOOL OUT: After Watch_Dog timer initialization,
output will be 1.
B Function

O It resets Watch-Dog Timer among the programs.

O Available to use in case that scan time exceeds Watch-Dog Time set by the condition in the program.

O If scan time exceeds the scan Watch_Dog Time, please, change the scan time with the setting value of
scan Watch_Dog Timer in the ‘Basic Parameters’ of GMWIN.

O Care must be taken so that either the time from 0 line of program to WDT_RST function T1 or the time

from WDT_RST function to the time by the end of program T2 does not exceed the setting value of scan
Watch_Dog Timer.

Program starting WDT-RST Program Ending

T1 T2

A
Y
A

WDT_RST function is available to use several times during 1 scan.
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W Program Example
This is the program that the time to execute the program becomes 300ms according to the transition
condition in the program of which scan Watch_Dog timer is set as 200ms.

LD IL

Program that has 300MS scan time. Program that has 300MS scan time.

J | |

Program that has 150MS scan time.

Program that has 150MS scan time.

LD %MO
M0 WOT_RST
—] |—fer  Ewof . JMPN FG
LD 1
1 Jdeer ovTh woT_ 0K WDT RST
ST WDT_OK
Program that has 150MS scan time. FG:

Program that has 150MS scan time.

(2) If the transition condition (%MO) is ON, function WDT-RST will be executed.
(2) If WDT-RST function is executed, it is available to set the program that extends the scan time to 300ms
according to the transition condition of program within the scan Watch_Dog Time (200mg).
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WORD TO ***
WORD type conversion Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application | e ° ° ° ° ° °
Function Description
\WORD TO * Input EN: executes the function in case of 1
- = IN: Bit string to be converted (16 bit)
BOOL =EN ENG= BOOL
WORD AN OuTE ™ Output  ENO: without an error, it will be 1
OUT: type-converted data
B Function
It converts the IN type and outputs it as OUT.
Function Output type Description
WORD TO SINT SINT Takes the lower 8 bits and converts into SINT type.
WORD TO _INT INT Converts into INT type without changing the internal bit array.
WORD TO DINT DINT Converts into DINT type filling the upper bits with 0.
WORD TO_LINT LINT Converts into LINT type filling the upper bits with 0.
WORD TO USINT USINT Takes the lower 8 bits and converts into SINT type.
WORD _TO_UINT UINT Converts into INT type without changing the internal bit array.
WORD TO UDINT UDINT Converts into DINT type filling the upper bits with O.
WORD _TO_ULINT ULINT Converts into LINT type filling the upper bits with 0.
WORD TO BOOL BOOL Takes the lower 1 bit and converts into BOOL type.
WORD _TO_BYTE BYTE Takes the lower 8 bits and converts into SINT type.
WORD TO DWORD | DWORD Converts into DWORD type filling the upper bits with 0.
WORD _TO LWORD | LWORD Converts into LWORD type filling the upper bits with O.
WORD TO DATE DATE Converts into DATE type without changing the internal bit array.
WORD _TO _STRING [ STRING Converts WORD into STRING type.
B Program Example
LD IL
LD %MO0
MO Iv]m
L1 e me JMPN PO
LD IN_VAL
IN WAl J4IN1 0T OUT_WaL o WORD_TO_'NT
ST OUT_VAL
PO:

(2) If the input condition (%M0) is ON, function WORD-TO-INT will be executed.
(2) If input variable IN_VAL (WORD) = 2#0001_0001_0001_0001, output variable OUT_VAL (INT) = 4096 +
256 + 16 + 1 = 4,369.
Input (IN1): IN_VAL (WORD) = 16#1111 lojofol1]ofolo[a]ofofof1][o]ofo0]4
(WORD-TO-INT)
Output(OUT): OUT_VAL(INT) = 4,369 (16#1111) [0|o|o[1]| o] o] o] 1] o o o 1] o] o] o] 1]
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XOR
Exclusive OR Model GMR | GM1 |GM2 |GM3 | GM4 | GM6 | GM7
Application | e ° ° ° ° ° °
Function Description
Input EN: executes the function in case of 1
IN1: the value to be XOR
XOR IN2: the value to be XOR
BOOL =EN ENGQF BOOL Input variable number can be extended up to 8.
ANY_BIT =1 IN1L OUF ANY_BIT
ANY_BIT =7 IN2 Output ENO: without an error, it will be 1.
OUT: the result of XOR operation
IN1, IN2, OUT should be all the same data type.
® Function

Do XOR operation for IN1 and IN2 per bit and produces OUT.
IN1 1111 ... 0000
XOR
IN2 1010..... 1010
OUT 0101..... 1010
m Program Example

LD IL

LD %MO

MO XOE

_I I_ EN ENO. d JMPN ZZ
LD %MB10
IMEL0  JIN1  OWTh- 2QE0.0.0 1 XOR IN1:= CURRENT RESULT
IN2:=  ABC

AR o4 INZ
ST %QB0.0.0
Z7Z:

(2) If the transition condition (%MO) is ON, function XOR will be executed.
(2) If input variable %MB10 = 11001100, ABC = 11110000, the result of XOR operation for two inputs will
be %QB0.0.0 = 00111100.

Input (IN1): %MB10 (BYTE) = 16#CC [1] 1] of o 1] 1] o] 0]
(XOR)
(IN2): ABC (BYTE) = 16#F0 i 1 d dq
\/

Output (OUT): %QB0.0.0 (BYTE) = 16#3C |0| 0| 1| l| l| l| d O|
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