
MIN 8. Function/Function block libraries

8-61

MIN
Product GM1 GM2 GM3 GM4 GM5Minimum value

Applicable � � � � �

Function Description

MIN

BOOL EN ENO BOOL

ANY IN1 OUT ANY

ANY IN2

Input EN : Execute the function in case of 1

IN1 : Value to be compared

IN2 : Comparing value

Input can be extended to 8

Output ENO : Output EN value itself

OUT : Minimum value of input

IN1, IN2, ..., OUT shall be same type.

���� Function
���������������	
��������������������������� � ���������������������������

���� Program example

LD IL

LD %M100

JMPN BBB

LD VALUE1

MIN IN1:= CURRENT RESULT

IN2:= VALUE2

ST OUT_VALUE

BBB:
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �!���
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

������������ ���)$%&������(��""��+,""+-�
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8. Function/Function block libraries MOD
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MOD
Product GM1 GM2 GM3 GM4 GM5Remainder calculation

Applicable � � � � �

Function Description

MOD

BOOL EN ENO BOOL

ANY_INT IN1 OUT ANY_INT

ANY_INT IN2

Input EN : Execute the function in case of 1

IN1 : Dividend

IN2 : Divisor

Output ENO : Output EN value itself

OUT : Dividing result(remainder)

Variable connecting to IN1, IN2, OUT shall be same data type.

���� Function
0�	���������1�����
����������������
������������

����(�����2�����3������� ���� � �4�����������(�"������(�"�

IN1 IN2 OUT

7

7
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-7

7

2

-2

2

-2

0

1

1

-1

-1

0

���� Program example

LD IL

LD %M100

JMPN BB

LD VALUE1

MOD IN1:= CURRENT RESULT

IN2:= VALUE2

ST OUT_VAL

BB:

��� ������������������������ !�""���#�����!������
�������
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MOVE 8. Function/Function block libraries
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MOVE
Product GM1 GM2 GM3 GM4 GM5Data move

Applicable � � � � �

Function Description

MOVE

BOOL EN ENO BOOL

ANY IN OUT ANY

Input EN : Execute the function in case of 1

IN : Value to be moved

Output ENO : Output EN value itself

OUT : Moved value

Variable connected to IN and OUT shall be same type.

���� Function
!	�����������

���� Program example

8�9�
����
����
�#���#�/��������������������� �"�"�"� �"�"�6����/������������ :"�-�"� :"�-�6�

LD IL

LD %M100

JMPN AAA

LD %IB0.0.0

MOVE

ST D

LD D

MOVE

ST %QB0.4.0

AAA :
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8. Function/Function block libraries MUL

8-64

MUL
Product GM1 GM2 GM3 GM4 GM5Multiply

Applicable � � � � �

Function Description

MUL

BOOL EN ENO BOOL

ANY_NUM IN1 OUT ANY_NUM

ANY_NUM IN2

Input EN : Execute the function in case of 1

IN1 : Moltiplicand

IN2 : Multiplier

Can be extended to 8 inputs.

Output ENO : Output EN value itself

OUT : Multiplied value

Variable connected to IN1, IN2, ..., OUT shall be same type.

���� Function
!������1�������������������������������������
������������������

���� � (� � ������ ����� ������ ���

���� Error
�������������������#������
�9������#�����	���
�
��1����)'<<�
���)&'<���
9#�
���#���

���� Program example

LD IL

LD %M0

JMPN ABC

LD VALUE1

MUL IN1:= CURRENT RESULT

IN2:= VALUE2

IN3:= VALUE3

ST OUT_VAL

ABC:
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MUL_TIME 8. Function/Function block libraries
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MUL_TIME
Product GM1 GM2 GM3 GM4 GM5Time multiply

Applicable � � � � �

Function Description

MUL_TIME

BOOL EN ENO BOOL

TIME IN1 OUT TIME

ANY_NUM IN2

Input EN : Execute the function in case of 1

IN1 : Time to be multiplied

IN2 : Multiplying value

Output ENO : Execute 1 in case of no error

OUT : Multiplied result

���� Function
!������1������������1�������������
���������������#����������

���� Error
�������������������#������
�9������!'��
�
��1����)'<<�
���)&'<���
9#�
���#���

���� Program example
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#�
�������
���
�������

LD IL

LD %M0

JMPN ABC

LD UNIT_TIME

MUL_TIME IN1:= CURRENT RESULT

IN2:= PRODUCT_COUNT

ST TOTAL_TIME

ABC:
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8. Function/Function block libraries MUX
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MUX
Product GM1 GM2 GM3 GM4 GM5Multiplexer

Applicable � � � � �

Function Description

MUX

BOOL EN ENO BOOL

INT K OUT ANY

ANY IN0

ANY IN1

Input EN : Execute the function in case of 1

K : Selection

IN0 : Value to be selected

IN1 : Value to be selected

Can be extended to 7 inputs(IN0, IN1,..., IN6).

Output ENO : Output 1 in case of no error

OUT : Selected value

IN0, IN1, ..., OUT shall be same type.

���� Function
@�����������#�	��
����������"����������������
��������������B�

���B�(�"�����������#���"�� � ���B�(�������������#���������B�(��������*�������������������

���� Error
���B��#��
�9�����
�����>�
�����������������������	
��
������������������#���"�
���)'<<�
���)&'<���
9#�
���#���

���� Program example

LD IL

LD %M0

JMPN ABC

LD S

MUX K := CURRENT RESULT

IN0 := VALUE0

IN1 := VALUE1

IN2 := VALUE2

ST OUT_VAL

ABC:
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NE 8. Function/Function block libraries
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NE
Product GM1 GM2 GM3 GM4 GM5'Not equal' comparison

Applicable � � � � �

Function Description

NE

BOOL EN ENO BOOL

ANY IN1 OUT BOOL

ANY IN2

Input EN : Execution allow

IN1 : Value to be compared

IN2 : Value to be compared

IN1 and IN2 shall be same type.

Output ENO : Execute EN value itself

OUT : Comparison result

���� Function
��������#�����>�
������������������#���

��������#��>�
������������������#�"�

���� Program example

LD IL

LD %I0.0.0

JMPN PP

LD VALUE1

NE IN1:= CURRENT RESULT

IN2:= VALUE2

ST %Q0.0.1

PP:

��� ������������������������ �"�"�"���#������'�.��
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8. Function/Function block libraries NOT
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NOT
Product GM1 GM2 GM3 GM4 GM5Not

Applicable � � � � �

Function Description

NOT

BOOL EN ENO BOOL

ANY_BIT IN OUT ANY_BIT

Input EN : Execute the function in case of 1

IN : Value to be NOT

Output ENO : Output EN value itself

OUT : NOT value

IN1 and OUT shall be same type.

���� Function
'�������������	��#���������
���������������#����������

�� ��""��������"�"

��� ""���������"�"�

���� Program example

LD IL

LD %M0

JMPN AAA

LD %MB10

NOT IN:= CURRENT RESULT

ST %QB0.0.0

AAA:

��� ������������������������ !"���#������������������#����������
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �����

� � � � � �������������� :4"�"�"�4;�'��(��+,55

1 1 0 0 1 1 0 0

0 0 1 1 0 0 1 1



NUM_TO_STRING 8. Function/Function block libraries
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NUM_TO_STRING
Product GM1 GM2 GM3 GM4 GM5Number to character string conversion

Applicable � � � � �

Function Description

NUM_TO_STRING

BOOL EN ENO BOOL

ANY_NUM IN OUT STRING

Input EN : Execute the function in case of 1

IN : The number to be converted as STRING

Output ENO : Output EN value itself

OUT : Converted data

���� Function
.�	���������������
�
�����#����9�
���������������#����������

���� Program example

LD IL

LD %M0

JMPN AAA

LD IN_VALUE

NUM_TO_STRING

ST OUT_STRING

AAA:

��� ��� ���� ��������� �������� !"�� �#� ���� ��!)��)@�<��E�������� �� ��
�
����� #����9� ��	��#���� �������� �#
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8. Function/Function block libraries OR
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OR
Product GM1 GM2 GM3 GM4 GM5Logical OR

Applicable � � � � �

Function Description

OR

BOOL EN ENO BOOL

ANY_BIT IN1 OUT ANY_BIT

ANY_BIT IN2

Input EN : Execute the function in case of 1

IN1 : Value to be OR

IN2 : Value to be OR

Can be extended to 8 inputs.

Output ENO : Output EN value itself

OUT : OR value

IN1, IN2, ..., OUT shall be same type.

���� Function
'��������<�������
�������
���������������#����������

��� �����������""""

�<

��� �"�"��������"�"

��� ������������"�"

���� Program example

LD IL

LD %M0

JMPN AAA

LD %MB10

OR IN1:= CURRENT RESULT

IN2:= ABC

ST %QB0.0.0

AAA:

��� ������������������������ !"���#������<����������#����������

��� �<���#������ !4�"�(���""��""�
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � G���<�
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� � � � � � � � � � � � � � � � �
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1 1 1 1 0 0 0 0

1 1 1 1 1 1 0 0



REAL_TO_*** 8. Function/Function block libraries
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REAL_TO_***
Product GM1 GM2 GM3 GM4 GM5REAL type conversion

Applicable � �

Function Description

REAL_TO_***

BOOL EN ENO BOOL

REAL IN OUT ***

Input EN : Execute the function in case of 1

IN : REAL value to be converted

Output ENO : Output 1 in case of no error

OUT : Type converted data

���� Function
.�	��������������
�
��1���

FUNCTION Output type Description

REAL_TO_SINT SINT
If input integer is -128 � 127, convert it normally. Otherwise, the error
occurs.(round to decimal point)

REAL_TO_INT  INT
If input integer is -32768 � 32767, convert it normally. Otherwise, the
error occurs.(round to decimal point)

REAL_TO_DINT DINT
If input integer is -231 � 231-1, convert it normally. Otherwise, the error
occurs.(round to decimal point)

REAL_TO_LINT LINT
If input integer is –263 � 263-1, convert it normally. Otherwise, the error
occurs.(round to decimal point)

REAL_TO_USINT USINT
If input integer is 0 � 255, convert it normally. Otherwise, the error
occurs.(round to decimal point)

REAL_TO_UINT UINT
If input integer is 0 � 65,535, convert it normally. Otherwise, the error
occurs.(round to decimal point)

REAL_TO_UDINT UDINT
If input integer is 0 � 232-1, convert it normally. Otherwise, the error
occurs.(round to decimal point)

REAL_TO_ULINT ULINT
If input integer is 0 � 264-1, convert it normally. Otherwise, the error
occurs.(round to decimal point)

REAL_TO_DWORD DWORD Convert REAL to DWORD without conversion of internal bit array.

REAL_TO_LREAL LREAL Convert REAL to LREAL type.

���� Error
�������	����*�����#�#�����������	
�����#�9��
������
������	
���������#�����
���������1����)'<<�
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9#
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8. Function/Function block libraries REAL_TO_***
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���� Program example

LD IL

LD %M0

JMPN AAA

LD REAL_VAL

REAL_TO_DINT

ST DINT_VAL

AAA:

��� ������������������������ !"���#�����<'%&)��)0�������������#����������

��� ���<'%&)$%&�<'%&��1����(����5-'-��0���)$%&�0�����1����(���5-"�
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� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �<'%&)��)0����
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REPLACE 8. Function/Function block libraries
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REPLACE
Product GM1 GM2 GM3 GM4 GM5Character string replacement

Applicable � � � � �

Function Description

REPLACE

BOOL EN ENO BOOL

STRING IN1 OUT STRING

STRING IN2

INT L

INT P

Input EN : Execute the function in case of 1

IN1 : Character string to be replaced

IN2 : Character string to be replaced

L : Character string length to be replaced

P : Character string position to be replaced

Output ENO : Output 1 in case of no error

OUT : Character string output
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���� Program example

LD IL

LD %M0

JMPN ABC

LD IN_TEXT1

REPLACE IN1:= CURRENT RESULT

IN2: = IN_TEXT2

L : = LENGTH

P : = POSITION

ST OUT_TEXT

ABC:
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RIGHT
Product GM1 GM2 GM3 GM4 GM5Right of character string

Applicable � � � � �

Function Description

RIGHT

BOOL EN ENO BOOL

STRING IN OUT STRING

INT L

Input EN : Execute the function in case of 1

IN : Character string input

L : Character string length to be output

Output ENO : Output 1 in case of no error

OUT : Character string output

���� Function
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���� Error
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���� Program example

LD IL

LD %I0.0.0

JMPN AAA

LD             IN_TEXT

RIGHT   IN := CURRENT RESULT

L : = LENGTH

ST OUT_TEXT

AAA:
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ROL
Product GM1 GM2 GM3 GM4 GM5Rotate Left

Applicable � � � � �

Function Description

ROL

BOOL EN ENO BOOL

ANY_BIT IN OUT ANY_BIT

INT N

Input EN : Execute the function in case of 1

IN : Value to be rotated

N : Bit number to be rotated

Output ENO : Output EN value itself

OUT : Rotated value

���� Function
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���� Program example
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LD IL

LD %I0.0.0

JMPN PPP

LD IN_VALUE

ROL IN := CURRENT RESULT

N := 3

ST OUT_VALUE

PPP:
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ROR
Product GM1 GM2 GM3 GM4 GM5Rotate Right

Applicable � � � � �

Function Description

ROR

BOOL EN ENO BOOL

ANY_BIT IN OUT ANY_BIT

INT N

Input EN : Execute the function in case of 1

IN : Value to be rotated

N : Bit number to be rotated

Output ENO : Output EN value itself

OUT : Rotated value

���� Function
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���� Program example
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LD IL

LD %I0.0.0

JMPN PO

LD IN_VALUE1

ROR IN1:= CURRENT RESULT

N:= 3

ST OUT_VALUE

PO
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SEL
Product GM1 GM2 GM3 GM4 GM5Selection

Applicable � � � � �

Function Description

SEL

BOOL EN ENO BOOL

BOOL G OUT ANY

ANY IN0

ANY IN1

Input EN : Execute the function in case of 1

G : Selection

IN0 : Value to be selected

IN1 : Value to be selected

Output ENO : Output EN value itself

OUT : Selected value

IN1, IN2 and OUT shall be same type.

���� Function
%#����������#���"�*����E��#�"�����������#�����*����E��#���

���� Program example

LD IL

LD %M0

JMPN PPP

LD S

SEL G := CURRENT RESULT

IN1:= VALUE1

IN2:= VALUE2

ST %QW0.0.0

PPP:

��� ������������������������ !"���#�����@'&�#������������������#����������

��� ���@'&����������#����������� :D"�"�"�(��+,HH"�*����@�(���
���$%&�'��(��+,���"�
���$%&�'��(��+,HH""�

����� �E�� � ��@�(��

���"����$%&�'��D�<0��( �+,���"

��������$%&�'��D�<0��( �+,HH""

�@'&�

�������������� :D"�"�"�D�<0��( �+,HH""



SHL 8. Function/Function block libraries

8-79

SHL
Product GM1 GM2 GM3 GM4 GM5Shift Left

Applicable � � � � �

Function Description

SHL

BOOL EN ENO BOOL

ANY_BIT IN OUT ANY_BIT

INT N

Input EN : Execute the function in case of 1

IN : Bit array to be shifted

N : Bit number to be moved

Output ENO : Output EN value itself

OUT : Shifted value

���� Function
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LD IL

LD %I0.0.0

JMPN ABC

LD IN_VALUE

SHL IN:= CURRENT RESULT

N := 3

ST OUT_VALUE

ABC:
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SHR
Product GM1 GM2 GM3 GM4 GM5Shift right

Applicable � � � � �

Function Description

SHR

BOOL EN ENO BOOL

ANY_BIT IN OUT ANY_BIT

INT N

Input EN : Execute the function in case of 1

IN : Bit array to be shifted

N : Bit number to be moved

Output ENO : Output EN value itself

OUT : Shifted value

���� Function
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���� Program example

LD IL

LD %M0

JMPN AAA

LD IN_VALUE

SHR     IN := CURRENT RESULT

N := SHIFT_NUM

ST OUT_VALUE

AAA:
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SIN
Product GM1 GM2 GM3 GM4 GM5Sine operation

Applicable � �

Function Description

SIN

BOOL EN ENO BOOL

ANY_REAL IN OUT ANY_REAL

Input EN : Execute the function in case of 1

IN : Radian value of sine operation

Output ENO : Output EN value itself

OUT : Sine operation result

IN and OUT shall be same type.

���� Function
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���� Program example

LD IL

LD %I0.0.0

JMPN PPP

LD INPUT

SIN

ST RESULT

PPP:
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SINT_TO_***
Product GM1 GM2 GM3 GM4 GM5SINT type conversion

Applicable � � � � �

Function Description

SINT_TO_***

BOOL EN ENO BOOL

SINT IN OUT ***

Input EN : Execute the function in case of 1

IN : Short Integer to be converted

       

Output ENO : Output 1 in case of no error

OUT : Type converted data

���� Function
.�	��������������
�
��1���

FUNCTION Output type Description

SINT_TO_INT  INT Convert to INT type normally.

SINT_TO_DINT DINT Convert to DINT type normally.

SINT_TO_LINT LINT Convert to LINT type normally.

SINT_TO_USINT USINT If input is 0 ~ 127, convert it normally. Otherwise, the error occurs.

SINT_TO_UINT UINT If input is 0 ~ 127, convert it normally. Otherwise, the error occurs.

SINT_TO_UDINT UDINT If input is 0 ~ 127, convert it normally. Otherwise, the error occurs.

SINT_TO_ULINT ULINT If input is 0 ~ 127, convert it normally. Otherwise, the error occurs.

SINT_TO_BOOL BOOL Convert lower 1 bit to BOOL type.

SINT_TO_BYTE BYTE Convert SINT to BYTE type without conversion of internal bit array.

SINT_TO_WORD WORD Convert upper bit to WORD type filled with 0.

SINT_TO_DWORD DWORD Convert upper bit to DWORD type filled with 0.

SINT_TO_LWORD LWORD Convert upper bit to LWORD type filled with 0.

SINT_TO_BCD BYTE If input is 0 ~ 99, convert it normally. Otherwise, the error occurs.

SINT_TO_REAL REAL Convert SINT to REAL type normally.

SINT_TO_LREAL LREAL Convert SINT to LREAL type normally.
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���� Program example

LD IL

LD %M0

JMPN AAA

LD IN_VAL

SINT_TO_BCD

ST BCD_VAL

AAA:
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SQRT
Product GM1 GM2 GM3 GM4 GM5Square root operation

Applicable � �

Function Description

SQRT

BOOL EN ENO BOOL

ANY_REAL IN OUT ANY_REAL

Input EN : Execute the function in case of 1

IN : Input value of square root operation

Output ENO : Output 1 in case of no error

OUT : Square root value

IN and OUT shall be same data type.

���� Function
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���� Program example

LD IL

LD %M0

JMPN AAA

LD INPUT

SQRT

ST RESULT

AAA:
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STOP
Product GM1 GM2 GM3 GM4 GM5STOP by program

Applicable � � � � �

Function Description

STOP

BOOL EN ENO BOOL

BOOL REQ OUT BOOL

Input EN : Execute the function in case of 1

RE : STOP request

Output ENO : Output EN value itself

OUT : Output 1 when STOP is executed
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���� Program example

LD IL

LD %I0.0.0

JMPN PT

LD LOG_OUT

STOP

ST SHUT_OFF

PT:
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STRING_TO_***
Product GM1 GM2 GM3 GM4 GM5STRING type conversion

Applicable � � � � �

Function Description

STRING_TO_***

BOOL EN ENO BOOL

STRING IN OUT ***

Input EN : Execute the function in case of 1

IN : Character string to be converted

Output ENO : Output 1 in case of no error

OUT : Type converted data

���� Function
.�	��������������
�
��1���

FUNCTION Output type Description

STRING _TO_SINT SINT Convert STRING to SINT type.

STRING _TO_INT INT Convert STRING to INT type.

STRING _TO_DINT DINT Convert STRING to DINT type.

STRING _TO_LINT LINT Convert STRING to LINT type.

STRING _TO_USINT USINT Convert STRING to USINT type.

STRING _TO_UINT UINT Convert STRING to UINT type.

STRING _TO_UDINT UDINT Convert STRING to UDINT type.

STRING _TO_ULINT ULINT Convert STRING to ULINT type.

STRING _TO_BOOL BOOL Convert STRING to BOOL type.

STRING _TO_BYTE BYTE Convert STRING to BYTE type.

STRING _TO_WORD WORD Convert STRING to WORD type.

STRING _TO_DWORD DWORD Convert STRING to DWORD type.

STRING _TO_LWORD LWORD Convert STRING to LWORD type.

STRING _TO_REAL REAL Convert STRING to REAL type.

STRING _TO_LREAL LREAL Convert STRING to LREAL type.

STRING _TO_DT DT Convert STRING to DT type.

STRING _TO_DATE DATE Convert STRING to DATE type.

STRING _TO_TOD TOD Convert STRING to TOD type.

STRING _TO_TIME TIME Convert STRING to TIME type.
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���� Program example

LD IL

LD %M0

JMPN ZZ

LD IN_VAL

STRING_TO_REAL

ST OUT_VAL

ZZ:

��� ��������������������� !"���#�����@�<��E)��)<'%&����������#����������

��� ���������	
��
������)$%&�@�<��E��1����(�F2��5-'��F�� � ������	
��
�������)$%&�<'%&(�2��5-'���

���������������)$%&�@�<��E�� � ( F2��5-'��F

�@�<��E)��)<'%&�

�����������������)$%&�<'%&�� � ( 2��5-'��



8. Function/Function block libraries SUB

8-88

SUB
Product GM1 GM2 GM3 GM4 GM5Subtract

Applicable � � � � �

Function Description

SUB

BOOL EN ENO BOOL

ANY_NUM IN1 OUT ANY_NUM

ANY_NUM IN2

Input EN : Execute the function in case of 1

IN1 : Minuend

IN2 : Subtrahend

Output ENO : Output 1 in case of no error

OUT : Maximum value of input value

IN1, IN2, ..., OUT shall be same type.
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���� Program example

LD IL

LD %M0

JMPN AAA

LD VALUE1

SUB IN1:= CURRENT RESULT

IN2:= VALUE2

ST OUT_VAL

AAA:
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SUB_DATE
Product GM1 GM2 GM3 GM4 GM5Subtract date

Applicable � � � � �

Function Description

SUB_DATE

BOOL EN ENO BOOL

DATE IN1 OUT TIME

DATE IN2

Input EN : Execute the function in case of 1

IN1 : Reference date

IN2 : Date to be subtracted

Output ENO : Output 1 in case of no error

OUT : The difference of two dates as time
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���� Program example

LD IL

LD %I0.0.0

JMPN PPP

LD CURRENT_DATE

SUB_DATE IN1:= CURRENT RESULT

IN2:= START_DATE

ST WORK_DAY

PPP:
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8. Function/Function block libraries SUB-DT
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SUB_DT
Product GM1 GM2 GM3 GM4 GM5Subtract DATE_AND_TIME

Applicable � � � � �

Function Description

   SUB_DT

BOOL EN ENO BOOL

DATE_AND_TIME IN1 OUT TIME

DATE_AND_TIME IN2

Input EN : Execute the function in case of 1

IN1 : Reference DATE_AND_TIME

IN2 : DATE_AND_TIME to be subtracted

       

Output ENO : Output 1 in case of no error

OUT : Subtracted time

���� Function
@����
�������#���������
���
����������������������������
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���� Error
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���� Program example

LD IL

LD %M0

JMPN PPP

LD CURRENT_DT

SUB_DT IN1:= CURRENT RESULT

IN2:= START_DT

ST WORK_TIME

PPP:
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SUB_TIME 8. Function/Function block libraries
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SUB_TIME
Product GM1 GM2 GM3 GM4 GM5Subtract time

Applicable � � � � �

Function Description

SUB_TIME

BOOL EN ENO BOOL

TIME,TOD,DT IN1 OUT TIME,TOD,DT

TIME IN2

Input EN : Execute the function in case of 1

IN1 : Reference TIME, TOD, DT

IN2 : TIME to be subtracted

Output ENO : Output 1 in case of no error

OUT : Subtracted TOD or TIME

OUT type defends on input IN1 type. Therefore, if IN1 type is
TIME, output OUT type is also TIME.

���� Function
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���� Program example

LD IL

LD %I0.0.0

JMPN AAA

LD TARGET_TIME

SUB_TIME IN1:= CURRENT RESULT

IN2:= ELAPSED_TIME

ST TIME_TO_GO

AAA:
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8. Function/Function block libraries SUB-TOD
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SUB_TOD
Product GM1 GM2 GM3 GM4 GM5Subtract TOD from TOD (Time of Day)

Applicable � � � � �

Function Description

SUB_TOD

BOOL EN ENO BOOL

TIME_OF_DAY IN1 OUT TIME

TIME_OF_DAY IN2

Input EN : Execute the function in case of 1

IN1 : Reference TOD

IN2 : TOD to be subtracted

Output ENO : Output 1 in case of no error

OUT : Subtracted TIME

���� Function
@����
�������#����������0����������������������0��
������������������������������

���� Error
���������#�����#���9
��	����������������#�

���� Program example

LD IL

LD %I0.0.0

JMPN AAA

LD END_TIME

SUB_TOD IN1:= CURRENT RESULT

IN2:= START_TIME

ST WORK_TIME

AAA:
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TAN 8. Function/Function block libraries
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TAN
Product GM1 GM2 GM3 GM4 GM5Tangent operation

Applicable � � � � �

Function Description

TAN

BOOL EN ENO BOOL

ANY_REAL IN OUT ANY_REAL

Input EN : Execute the function in case of 1

IN : Tangent angle value(in radians) input

Output ENO : Output EN value itself

OUT : Tangent operation result

IN and OUT shall be same type.

���� Function
��������
�9����	
���������������

����(��%�����

���� Program example

LD IL

LD %M0

JMPN BBB

LD INPUT

TAN

ST RESULT

BBB:
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8. Function/Function block libraries TIME_TO_***
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TIME_TO_***
Product GM1 GM2 GM3 GM4 GM5TIME type conversion

Applicable � � � � �

Function Description

TIME_TO_***

BOOL EN ENO BOOL

TIME IN OUT ***

Input EN : Execute the function in case of 1

IN : TIME data to be converted

Output ENO : Output EN value itself

OUT : Type converted data

���� Function
.�	��������������
�
��1���

FUNCTION Output type Description

TIME_TO_UDINT UDINT Convert TIME to UDINT type.

Convert the data type without the conversion of internal bit data type.

TIME_TO_DWORD DWORD Convert TIME to DWORD type.

Convert the data type without the conversion of internal bit data type.

TIME_TO_STRING STRING Convert TIME to STRING type.

���� Program example

LD IL

LD %M0

JMPN AA

LD IN_VAL

TIME_TO_UDINT

ST OUT_VAL

AA :
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TOD_TO_*** 8. Function/Function block libraries
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TOD_TO_***
Product GM1 GM2 GM3 GM4 GM5TOD type conversion

Applicable � � � � �

Function Description

TOD_TO_***

BOOL EN ENO BOOL

TOD IN OUT ***

Input EN : Execute the function in case of 1

IN : TOD to be converted

       

Output ENO : Output EN value itself

OUT : Type converted data

���� Function
.�	��������������
�
��1���

FUNCTION Output type Description

TOD_TO_UDINT UDINT Convert TOD to IDINT type.

Convert data type only without conversion of internal bit array.

TOD_TO_DWORD DWORD Convert TOD to DWORD type.

Convert data type only without conversion of internal bit array.

TOD_TO_STRING STRING Convert TOD to STRING type.

���� Program example

LD IL

LD % M0

JMPN AA

LD IN_VAL

DATE_TO_STRING

ST OUT_VAL

AA :
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8. Function/Function block libraries TRUNC
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TRUNC
Product GM1 GM2 GM3 GM4 GM5Integer conversion with round off (Truncate)

Applicable � � � � �

Function Description

TRUNC

BOOL EN ENO BOOL

ANY_REAL IN OUT DINT, LINT

Input EN : Execute the function in case of 1

IN : Real value to be converted

Output ENO : Execute 1 in case of no error

OUT : Integer value

���� Function

FUNCTION Input File Output type Description

TRUNC REAL DINT Round off the floating point and output the

LREAL LINT integer to OUT.

���� Error
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���� Program example

LD IL

LD % M0

JMPN XYZ

LD REAL_VALUE

TRUNC

ST INT_VALUE

XYZ :
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UDINT_TO_*** 8. Function/Function block libraries
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UDINT_TO_***
Product GM1 GM2 GM3 GM4 GM5UDINT type conversion

Applicable � � � � �

Function Description

UDINT_TO_***

BOOL EN ENO BOOL

UDINT IN OUT ***

Input EN : Execute the function in case of 1

IN : Unsigned Double Integer to be converted

Output ENO : Output EN value itself

OUT : Type converted data

���� Function
.�	��������������
�
��1���

FUNCTION Output type Description

UDINT_TO_SINT SINT If input is 0 ~ 127, convert it normally. Otherwise, the error occurs.

UDINT_TO_INT INT If input is 0 ~ 32767, convert it normally. Otherwise, the error occurs.

UDINT_TO_DINT DINT If input is 0 ~ 2,147,483,64, convert it normally. Otherwise, the error
occurs.

UDINT_TO_LINT LINT Convert UDINT to LINT type normally.

UDINT_TO_USINT USINT If input is 0 ~ 255, convert it normally. Otherwise, the error occurs.

UDINT_TO_UINT UINT If input is 0 ~ 65535, convert it normally. Otherwise, the error occurs.

UDINT_TO_ULINT ULINT Convert UDINT to ULINT type normally.

UDINT_TO_BOOL BOOL Convert lower 1 bit to BOOL type.

UDINT_TO_BYTE BYTE Convert lower 8 bit to BYTE type.

UDINT_TO_WORD WORD Convert lower 16 bit to WORD type.

UDINT_TO_DWORD DWORD Convert UDINT to DWORD type without conversion of internal bit array.

UDINT_TO_LWORD LWORD Convert upper bit to LWORD type filled with 0.

UDINT_TO_BCD DWORD If input is 0 ~ 99,999,999, convert it normally. Otherwise, the error occurs.

UDINT_TO_REAL REAL Convert UDINT to REAL type. The tolerance may be generated during
converting by the precision.

UDINT_TO_LREAL LREAL  Convert UDINT to LREAL type. The tolerance may be generated during
converting by the precision.

UDINT_TO_TOD TOD Convert UDINT to TOD type without conversion of internal bit array.

UDINT_TO_TIME TIME Convert UDINT to TIME type without conversion of internal bit array.

���� Error
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8. Function/Function block libraries UDINT_TO_***
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���� Program example

LD IL

LD %M0

JMPN ZZ

LD IN_VAL

UDINT_TO_TIME

ST OUT_VAL

ZZ :
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UINT_TO_*** 8. Function/Function block libraries
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UINT_TO_***
Product GM1 GM2 GM3 GM4 GM5UINT type conversion

Applicable � � � � �

Function Description

UINT_TO_***

BOOL EN ENO BOOL

UINT IN OUT ***

Input EN : Execute the function in case of 1

IN : Unsigned Integer value to be converted

Output ENO : Output EN value itself

OUT : Type converted data

���� Function
.�	��������������
�
��1���

FUNCTION Output type Description

UINT_TO_SINT SINT If input is 0 ~ 127, convert it normally. Otherwise, the error occurs.

UINT_TO_INT INT If input is 0 ~ 32,767, convert it normally. Otherwise, the error occurs.

UINT_TO_DINT DINT Convert UINT to UDINT type normally.

UINT_TO_LINT LINT Convert UINT to ULINT type normally.

UINT_TO_USINT USINT If input is 0 ~ 255, convert it normally. Otherwise, the error occurs.

UINT_TO_UDINT UDINT Convert UINT to UDINT type normally.

UINT_TO_ULINT ULINT Convert UINT to ULINT type normally.

UINT_TO_BOOL BOOL Convert lower 1 bit to BOOL type.

UINT_TO_BYTE BYTE Convert lower 8 bit to BOOL type.

UINT_TO_WORD WORD Convert UINT to WORD type without conversion of internal bit array.

UINT_TO_DWORD DWORD Convert upper bit to WORD type filled with 0.

UINT_TO_LWORD LWORD Convert upper bit to LWORD type filled with 0.

UINT_TO_BCD BCD If input is 0 ~ 99,999,999, convert it normally. Otherwise, the error occurs.

UINT_TO_REAL REAL Convert UINT to REAL type.

UINT_TO_LREAL LREAL Convert UINT to LREAL type.

UNIT_TO_DATE DATE Convert UINT to DATE type without conversion of internal bit array.

���� Error
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8. Function/Function block libraries UINT_TO_***
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���� Program example

LD IL

LD %M0

JMPN PO

LD IN_VAL

UINT_TO_WORD

ST OUT_VAL

PO :
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ULINT_TO_*** 8. Function/Function block libraries
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ULINT_TO_***
Product GM1 GM2 GM3 GM4 GM5ULINT type conversion

Applicable � � � � �

Function Description

ULINT_TO_***

BOOL EN ENO BOOL

ULINT IN OUT ***

Input EN : Execute the function in case of 1

IN : Unsigned Long Integer value to be converted

Output ENO : Output EN value itself

OUT : Type converted data

���� Function
.�	��������������
�
��1���

FUNCTION Output type Description

ULINT_TO_SINT SINT If input is 0 ~ 127, convert it normally. Otherwise, the error occurs.

ULINT_TO_INT INT If input is 0 ~ 32,767, convert it normally. Otherwise, the error occurs.

ULINT_TO_DINT DINT If input is 0 ~ 231-1, convert it normally. Otherwise, the error occurs.

ULINT_TO_LINT LINT If input is 0 ~ 263-1, convert it normally. Otherwise, the error occurs.

ULINT_TO_USINT USINT If input is 0 ~ 255, convert it normally. Otherwise, the error occurs.

ULINT_TO_UINT UINT If input is 0 ~ 65,535, convert it normally. Otherwise, the error occurs.

ULINT_TO_UDINT UDINT If input is 0 ~ 232-1, convert it normally. Otherwise, the error occurs.

ULINT_TO_BOOL BOOL Convert lower 1 bit to BOOL type.

ULINT_TO_BYTE BYTE Convert lower 8 bit to BYTE type.

ULINT_TO_WORD WORD Convert lower 1 bit to WORD type.

ULINT_TO_DWORD DWORD Convert lower 32 bit to DWORD type.

ULINT_TO_LWORD LWORD Convert ULINT to LWORD type without conversion of internal bit array.

ULINT_TO_BCD BCD If input is 0 ~ 9,999,999,999,999,999, convert it normally.

Otherwise, the error occurs.

ULINT_TO_REAL REAL Convert ULINT to REAL type.

The tolerance may be generated during converting by the precision.

ULINT_TO_LREAL LREAL Convert ULINT to LREAL type.

The tolerance may be generated during converting by the precision.

���� Error
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8. Function/Function block libraries ULINT_TO_***
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���� Program example

LD IL

LD %M0

JMPN PP

LD IN_VAL

ULINT_TO_LINT

ST OUT_VAL

PP :
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USINT_TO_*** 8. Function/Function block libraries
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USINT_TO_***
Product GM1 GM2 GM3 GM4 GM5USINT type conversion

Applicable � � � � �

Function Description

USINT_TO_***

BOOL EN ENO BOOL

USINT IN OUT ***

Input EN : Execute the function in case of 1

IN : Unsigned Short Integer value to be converted

Output ENO : Output EN value itself

OUT : Type converted data

���� Function
.�	��������������
�
��1���

FUNCTION Output type Description

USINT_TO_SINT SINT If input is 0 ~ 127, convert it normally. Otherwise, the error occurs.

USINT_TO_INT INT Convert input to INT type.

USINT_TO_DINT DINT Convert USINT to DINT type normally.

USINT_TO_LINT LINT Convert input to LINT type.

USINT_TO_UINT UINT Convert input to UINT type.

USINT_TO_UDINT UDINT Convert input to UDINT type.

USINT_TO_ULINT ULINT Convert input to ULINT type.

USINT_TO_BOOL BOOL Convert lower 1 bit to BOOL type.

USINT_TO_BYTE BYTE Convert USINT to BYTE type without conversion of internal bit array.

USINT_TO_WORD WORD Convert upper bit to WORD type filled with 0.

USINT_TO_DWORD DWORD Convert upper bit to DWORD type filled with 0.

USINT_TO_LWORD LWORD Convert upper bit to LWORD type filled with 0.

USINT_TO_BCD BCD If input is 0 ~ 99, convert it normally. Otherwise, the error occurs.

USINT_TO_REAL REAL Convert USINT to REAL type.

USINT_TO_LREAL LREAL Convert USINT to LREAL type.

���� Error
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8. Function/Function block libraries USINT_TO_***
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���� Program example

LD IL

LD %M0

JMPN LL

LD IN_VAL

USINT_TO_SINT

ST OUT_VAL

LL :
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WDT_RST 8. Function/Function block libraries
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WDT_RST
Product GM1 GM2 GM3 GM4 GM5Watch_Dog timer reset

Applicable � � � � �

Function Description

WDT_RST

BOOL EN ENO BOOL

BOOL REQ OUT BOOL

Input EN : Execute the function in case of 1

IN : Watch_Dog timer reset request

Output ENO : Output EN value itself

OUT : Output 1 after reset Watch_Dog timer
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8. Function/Function block libraries WDT_RST
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���� Program example
8�9�
����
�� ������9�
��������9�������#�5""�#�
������9���������������������������""�#�@�
��D
���)09

�����

LD IL

LD %M0

JMPN FG

LD 1

WDT_RST

ST WDT_OK

FG :
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Program of 150ms Scan Time

Program of 150ms Scan Time

Program of 300ms Scan Time

Program of 150ms Scan Time

Program of 150ms Scan Time

Program of 300ms Scan Time
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WORD_TO_***
Product GM1 GM2 GM3 GM4 GM5WORD type conversion

Applicable � � � � �

Function Description

WORD_TO_***

BOOL EN ENO BOOL

WORD IN OUT ***

Input EN : Execute the function in case of 1

IN : Bit array(16Bit) to be converted

Output ENO : Output EN value itself

OUT : Type converted data

���� Function
.�	��������������
�
��1���

FUNCTION Output type Description

WORD _TO_SINT SINT Convert lower 8 bit to SINT type.

WORD _TO_INT INT Convert WORD to INT type without conversion of internal bit array.

WORD _TO_DINT DINT Convert upper bit to DINT type filled with 0.

WORD _TO_LINT LINT Convert upper bit to LINT type filled with 0.

WORD _TO_USINT USINT Convert lower 8 bit to SINT type.

WORD _TO_UINT UINT Convert WORD to INT type without conversion of internal bit array.

WORD _TO_UDINT UDINT Convert upper bit to DINT type filled with 0.

WORD _TO_ULINT ULINT Convert upper bit to LINT type filled with 0.

WORD _TO_BOOL BOOL Convert lower 1 bit to BOOL type.

WORD _TO_BYTE BYTE Convert lower 8 bit to SINT type.

WORD _TO_DWORD DWORD Convert upper bit to DWORD type filled with 0.

WORD _TO_LWORD LWORD Convert upper bit to LWORD type filled with 0.

WORD _TO_DATE DATE Convert WORD to DATE type without conversion of internal bit array.

WORD _TO_STRING STRING Convert WORD to STRING type.

���� Program example

LD IL

LD %M0

JMPN P0

LD IN_VAL

WORD_TO_INT

ST OUT_VAL

PO:
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8. Function/Function block libraries XOR
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XOR
Product GM1 GM2 GM3 GM4 GM5Logical XOR

Applicable � � � � �

Function Description

XOR

BOOL EN ENO BOOL

ANY_BIT IN1 OUT ANY_BIT

ANY_BIT IN2

Input EN : Execute the function in case of 1

IN1 : Value to be XOR

IN2 : Value to be XOR

Can be extended to 8 inputs.

Output ENO : Output EN value itself

OUT : XOR value

IN1, IN2 and OUT shall be same type.
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���� Program example

LD IL

LD %M0

JMPN ZZ

LD %MB10

XOR IN1:= CURRENT RESULT

IN2:= ABC

ST %QB0.0.0

ZZ :
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