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8. Function/Function block libraries

8.1 Function libraries
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ABS
Product GM1 GM2 GM3 GM4 GM5Absolute value operation

Applicable � � � � �

Function Description

ABS

BOOL EN ENO BOOL
ANY_NUM IN OUT ANY_NUM

Input EN : Execute the function in case of 1

IN : Input value of absolute operation

Output ENO : Output 1 in case of no error

OUT : Absolute value

IN and OUT shall be same data type.
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���� Program example

LD IL

LD %I0.0.0

JMPN AL

LD VALUE

ABS

ST ABS_VALUE

AL :
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ACOS
Product GM1 GM2 GM3 GM4 GM5Arc Cosine operation

Applicable � �

Function Description

ACOS

BOOL EN ENO BOOL
ANY_REAL IN OUT ANY_REAL

Input EN : Execute the function in case of 1

IN : Input value of Arc Cosine operation

Output ENO : Output 1 in case of no error

OUT : Radian value of the result

IN and OUT shall be same data type.
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���� Program example

LD IL

LD %M0

JMPN LL

LD INPUT

ACOS

ST RESULT

LL :
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ADD
Product GM1 GM2 GM3 GM4 GM5Add

Applicable � � � � �

Function Description

ADD

BOOL EN ENO BOOL
ANY_NUM IN1 OUT ANY_NUM
ANY_NUM IN2

Input EN : Execute the function in case of 1

IN1 : Augend

IN2 : Addend

Can be extended to 8 inputs

Output ENO : Output 1 in case of no error

OUT : ADD Result

Variables connected to IN1, IN2, ..., OUT shall be same data
type.
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���� Program example

LD IL

LD %M0

JMPN CA

LD VALUE1

ADD IN1:= CURRENT RESULT

IN2:= VALUE2

IN3:= VALUE3

ST OUT_VAL

CA :
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ADD_TIME
Product GM1 GM2 GM3 GM4 GM5Add time

Applicable � � � � �

Function Description

ADD_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, time of day or date

IN2 : Time to be added

Output ENO : Output 1 in case of no error

OUT : Add result of day or time or date

OUT type depends on input IN1.
If IN1 type is TIME_OF_DAY,
OUT type will be also TIME_OF_DAY.
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���� Program example

LD IL

LD %I0.1.0

JMPN ABC

LD START_TIME

ADD_TIME IN1:= CURRENT RESULT

IN2:= WORK_TIME

ST END_TIME

ABC :
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AND
Product GM1 GM2 GM3 GM4 GM5Logical AND

Applicable � � � � �

Function Description

AND

BOOL EN ENO BOOL
ANY_BIT IN1 OUT ANY_BIT
ANY_BIT IN2

Input EN : Execute the function in case of 1

IN1 : Input1

IN2 : Input2

Can be extended to 8 inputs.

Output ENO : Output EN value itself

OUT : AND result

IN1, IN2 and OUT shall be same type.

���� Function
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���� Program example

LD IL

LD %I0.1.1

JMPN AA

LD %MB10

AND IN1:= CURRENT RESULT

IN2:= ABC

ST %QB0.0.0

AA :
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ASIN
Product GM1 GM2 GM3 GM4 GM5Arc Sine operation

Applicable � �

Function Description

ASIN

BOOL EN ENO BOOL
ANY_REAL IN OUT ANY_REAL

Input EN : Execute the function in case of 1

IN : Input value of Arc Sine operation

Output ENO : Output 1 in case of no error

OUT : Radian result of operation result

IN and OUT shall be same type.

���� Function
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���� Program example

LD IL

LD %M0

JMPN AAA

LD INPUT

ASIN

ST RESULT

AAA :
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ATAN
Product GM1 GM2 GM3 GM4 GM5Arc Tangent operation

Applicable � �

Function Description

ATAN

BOOL EN ENO BOOL
ANY_REAL IN OUT ANY_REAL

Input EN : Execute the function in case of 1

IN : Input value of Arc Tangent operation

Output ENO : Output EN value itself

OUT : Radian output value of operation result

IN and OUT shall be same type.

���� Function

��	��	�0�D��.�������
�	�(���
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���� Program example

LD IL

LD %M0

JMPN AA

LD INPUT

ATAN

ST RESULT

AA :

�#" 0��	�
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BCD_TO_***
Product GM1 GM2 GM3 GM4 GM5Convert BCD type to integer

Applicable � � � � �

Function Description

BCD_TO_***

BOOL EN ENO BOOL
ANY_BIT IN OUT ***

Input EN : Execute the function in case of 1

IN : ANY_BIT input with BCD type data

Output ENO : Output EN value itself

OUT : Type converted data

���� Function
;��(
�	�0��	���,����	��	$�
�

FUNCTION Input type Output type Description

BCD_TO_SINT BYTE SINT

BCD_TO_INT WORD INT

BCD_TO_DINT DWORD DINT

BCD_TO_LINT LWORD LINT

BCD_TO_USINT BYTE USINT

BCD_TO_UINT WORD UINT

BCD_TO_UDINT DWORD UDINT

BCD_TO_ULINT LWORD ULINT

Convert BCD to output data type.

Normal conversion is executed only if the input is
BCD value.
(If input data type is WORD, 0�16#9999 value is
normally converted.)

���� Error
0��0�������	�-;%�	$�
���	���	�
���	��	������

���������  ������!� ����������
	�

���� Program example

LD IL

LD %M0

JMPN ABC

LD BCD_VAL

BCD_TO_SINT

ST OUT_VAL

ABC :

�#" 0��	�
�
*
��	���������	����@:�"��������	�
�����	����-;%����MMM����
*
��	
��

�6" 0��-;%�/.!�-H���	$�
"�2�#3466�64��#�����#�"���,��/.!�+0���	$�
"�2�66�64���#���##�"��
����
�������	��	

(����
�
������

���	��	�

������0�#"�1-;%�/.!�-H��"�2�#3466

���-;%����+0��"

��������,�"1��,��/.!�+0��"�2�66

0 0 1 0 0 0 1 0

0 0 0 1 0 1 1 0
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BOOL_TO_***
Product GM1 GM2 GM3 GM4 GM5BOOL type conversion

Applicable � � � � �

Function Description

BOOL_TO_***

BOOL EN ENO BOOL
BOOL IN OUT ***

Input EN : Execute the function in case of 1

IN : Bit to be converted(1 bit)

Output ENO : Output EN value itself

OUT : Type converted data

���� Function
;��(
�	�0��	���,����	��	$�
�������	��	�

FUNCTION Output type Description

BOOL_TO_SINT SINT

BOOL_TO_INT INT

BOOL_TO_DINT DINT

BOOL_TO_LINT LINT

BOOL_TO_USINT USINT

BOOL_TO_UINT UINT

BOOL_TO_UDINT UDINT

BOOL_TO_ULINT ULINT

If BOOL input is 2#0, output integer '0' and if it is 2#1, output integer
'1', according to output data type.

BOOL_TO_BYTE BYTE

BOOL_TO_WORD WORD

BOOL_TO_DWORD DWORD

BOOL_TO_LWORD LWORD

Convert BOOL to output data type filling upper bit with 0.

BOOL_TO_STRING STRING
Convert BOOL to STRING type.
Convert it to '0' or '1'.

���� Program example

LD IL

LD %M0

JMPN ABC

LD BOOL_VAL

BOOL_TO_BYTE

ST OUT_VAL

ABC :

�#" 0��	�
�
*
��	���������	����@:�"��������	�
�����	����-��!����MMM����
*
��	
��

�6" 0��-��!�/.!�-��!� 	$�
"�2�64#���,��/.!�-H��� 	$�
"�2�64���������#��
����
�������	��	� (����
�
������ 
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�-��!����+0��"�

��������,�"1��,��/.!�-H��"�2�#34#

1

0 0 0 0 0 0 0 1
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BYTE_TO_***
Product GM1 GM2 GM3 GM4 GM5BYTE type conversion

Applicable � � � � �

Function Description

BYTE_TO_***

BOOL EN ENO BOOL
BOOL IN OUT ***

Input EN : Execute the function in case of 1

IN : Bit string to be converted(8bit)

Output ENO : Output EN value itself

OUT : Type converted data

���� Function
;��(
�	�0��	���,����	��	$�
�������	��	�

FUNCTION Output type Description

BYTE _TO_SINT SINT Convert internal bit array to SINT type without conversion.

BYTE _TO_INT INT Convert INT to output data type filling upper bit with 0.

BYTE _TO_DINT DINT Convert DINT to output data type filling upper bit with 0.

BYTE _TO_LINT LINT Convert LINT to output data type filling upper bit with 0.

BYTE _TO_USINT USINT Convert internal bit array to USINT type without conversion.

BYTE _TO_UINT UINT Convert UINT to output data type filling upper bit with 0.

BYTE _TO_UDNT UDINT Convert UDINT to output data type filling upper bit with 0.

BYTE _TO_ULINT ULINT Convert ULINT to output data type filling upper bit with 0.

BYTE _TO_BOOL BOOL Convert lower 1 bit to BOOL type.

BYTE _TO_WORD WORD Fill upper bit with 0 to convert it to WORD type.

BYTE _TO_DWORD DWORD Fill upper bit with 0 to convert it to DWORD type.

BYTE _TO_LWORD LWORD Fill upper bit with 0 to convert it to LWORD type.

BYTE _TO_STRING STRING Convert input value to STRING type.

���� Program example

LD IL

LD %M10

JMPN LLL

LD IN_VAL

BYTE_TO_SINT

ST OUT_VAL

LLL :

�#" 0��	�
�
*
��	���������	����@:#�"��������	�
�����	����-H������+0������
*
��	
��

�6" 0��0��/.!�-H���	$�
"�2�64���#�#������,��/.!�+0���	$�
"�2�65�64���#�#���"�

������0�#"�1�0��/.!�-H��"�2�#34#?

� ���-H������+0��"

��������,�"�1��,��/.!�+0��"�2�65

0 0 0 1 1 0 0 0

0 0 0 1 1 0 0 0
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CONCAT
Product GM1 GM2 GM3 GM4 GM5Character string concatenation

Applicable � � � � �

Function Description

CONCAT

BOOL EN ENO BOOL
STRING IN1 OUT STRING
STRING IN2

Input EN : Execute the function in case of 1

IN1 : Character string input

IN2 : Character string input

Can be extended to 8 inputs.

Output ENO : Output 1 in case of no error

OUT : Character string output

���� Function
;����	
��	
�� ����	�������	
�� �	����� ������
����� 0�#�� 0�6�� 0�8������� 0����1� ����	���&

�"�������	��	�� 	�� 	�
���	��	

������	
���	������,��

���� Error
0���������	
����&������������	�������	
���	����"�=�8���N��	�8��������	
�����������	
��	
��
��������	�������	
���	�����

��
���	��	�������  ������!� ����������
	�

� �

���� Program example

LD IL

LD %0.2.1

JMPN THERE

LD IN_TEXT1

CONCAT IN1:= CURRENT RESULT

IN2:= IN_TEXT2

ST OUT_TEXT

THERE :

�#" 0��	�
�
*
��	���������	����@0��6�#"��������	�
�����	����;��;.�����
*
��	
��

�6" 0��0����<�#2O.-;%O�����0����<�62O%��O���,����<�2O.-;%%��O�
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CONCAT_TIME
Product GM1 GM2 GM3 GM4 GM5DATE and TOD concatenation

Applicable � � � � �

Function Description

CONCAT_TIME

BOOL EN ENO BOOL
DATE IN1 OUT DT
TOD IN2

Input EN : Execute the function in case of 1

IN1 : Date data input

IN2 : DOT data input

Output ENO : Output EN value itself

OUT : Output the date and DOT

���� Function
;����	
��	
��0�#�%.��"�����0�6���%"�������	��	��	�
��
���	����%��	���,��

���� Program example

LD IL

LD %M1

JMPN AA

LD START_DATE

CONCAT_TIME IN1:= CURRENT RESULT

IN2:= START_TIME

ST START_DT

AA :

�#" 0��	�
�
*
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�����	����;��;.���0:�����
*
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COS
Product GM1 GM2 GM3 GM4 GM5Cosine operation

Applicable � �

Function Description

COS

BOOL EN ENO BOOL
ANY_REAL IN OUT ANY_REAL

Input EN : Execute the function in case of 1

IN : Radian value of Cosine operation

Output ENO : Output EN value itself

OUT : Cosine result

IN and OUT shall be same data type.

���� Function
;������	
�0�D��;����
�(���
�������	��	�	�
��
���	�	���,��

�,��2�;�+��0�"

���� Program example

LD IL

LD %I0.1.3

JMPN CCC

LD INPUT

COS

ST RESULT

CCC :

�#" 0��	�
�
*
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*
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DATE_TO_***
Product GM1 GM2 GM3 GM4 GM5DATE type conversion

Applicable � � � � �

Function Description

DATE_TO_***

BOOL EN ENO BOOL
DATE IN OUT ***

Input EN : Execute the function in case of 1

IN : DATE data to be converted

Output ENO : Output EN value itself

OUT : Type converted data

���� Function
;��(
�	�0��	���,����	��	$�
�

FUNCTION Output type Description

DATE_TO_UINT  UINT Convert DATE to UINT type.

DATE_TO_WORD WORD Convert DATE to WORD type.

DATE_TO_STRING STRING Convert DATE to STRING type.

���� Program example

LD IL

LD %M0

JMPN LL

LD IN_VAL

DATE_TO_STRING

ST OUT_VAL

LL :

�#" 0��	�
�
*
��	���������	����@:�"��������	�
�����	����%.������+� 0�P����
*
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DELETE
Product GM1 GM2 GM3 GM4 GM5Character string deletion

Applicable � � � � �

Function Description

DELETE

BOOL EN ENO BOOL
STRING IN OUT STRING

INT L
INT P

Input EN : Execute the function in case of 1

IN : Character string input

L : Character string length to be deleted

P : Delete position of character string

Output ENO : Output 1 in case of no error

OUT : Character string output

���� Function
.�	
���
�
	����!�������	
������&������;�����	
���	�����0�����	��	��	�	��	�
�������	
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���� Error
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�����0�#�����	�������	
���	����"����  ��!� ����������
	�

���� Program example

LD IL

LD %I0.0.0

JMPN KKK

LD IN_TEXT

DELETE IN:= CURRENT RESULT

L:= LENGTH

P:=POSITION

ST OUT_TEXT

KKK :
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DI
Product GM1 GM2 GM3 GM4 GM5Prohibits task program operation

Applicable � � � � �

Function Description

DI

BOOL EN ENO BOOL
BOOL REQ OUT BOOL

Input EN : Execute the function in case of 1

REQ : Reguest to prohibit task program operation

Output ENO : Output EN value itself

OUT : Output 1 in case of DI execution

���� Function
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���� Program example
������&�	�����	����	��)�������&�����
������	�
�(���
�
(
�$��
�����������	��)�������&����(���������
�	�����	����%0

����	��)�������&����(������������
�����	�����#

LD IL

(1) Scan program(TASK program control)

(2) Task program increasing the value every second

(1)Scan program controls(TASK program)

LDN %M100

JMPN KK

LD %I0.1.14

DI

ST DI_OK

KK :

LDN %M100

JMPN LL

LD %I0.1.15

EI

ST EI_OK

LL :

(2)Task program increasing the value every second

LDN %M1

JMPN MM

LD %IW0.0.0

MOVE

ST %MW100

MM :
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DINT_TO_***
Product GM1 GM2 GM3 GM4 GM5DINT type conversion

Applicable � � � � �

Function Description

DINT_TO_***

BOOL EN ENO BOOL
DINT IN OUT ***

Input EN : Execute the function in case of 1

IN : Double Integer value to be converted

Output ENO : Output 1 in case of no error

OUT : Type converted data

���� Function
;��(
�	�0��	$�
�������	��	��	�	���,��

FUNCTION Output type Description

DINT_TO_SINT SINT If the input is -128�127, it is normally converted but the others
cause the error.

DINT_TO_INT INT If the input is -32768�32767, it is normally converted but the others
cause the error.

DINT_TO_LINT LINT Convert LINT type normally.

DINT_TO_USINT USINT If the input is 0�255, it is normally converted but the others cause
the error.

DINT_TO_UINT UINT If the input is 0�65535, it is normally converted but the others
cause the error.

DINT_TO_UDINT UDINT If the input is 0�232-1, it is normally converted but the others cause
the error.

DINT_TO_ULINT ULINT If the input is 0�232-1, it is normally converted but the others cause
the error.

DINT_TO_BOOL BOOL Convert lower 1 bit to BOOL type.

DINT_TO_BYTE BYTE Convert lower 8 bit to BYTE type.

DINT_TO_WORD WORD Convert lower 16 bit to WORD type.

DINT_TO_DWORD DWORD Convert internal bit array to DWORD type without conversion.

DINT_TO_LWORD LWORD Fill upper bit with 0 to convert it to LWORD type.

DINT_TO_BCD DWORD If the input is 0�99,999,999, it is normally converted but the others
cause the error.

DINT_TO_REAL REAL Convert DINT to REAL type.
Conversion error rate is depend on precision.

DINT_TO_LREAL LREAL Convert DINT to LREAL type.
Conversion error rate is depend on precision.

���� Error
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��	�
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���� Program example

LD IL

LD %M1

JMPN LSB

LD DINT_VAL

DINT_TO_SINT

ST SINT_VAL

LSB :

�#" ��
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�
*
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DIREC_IN
Product GM1 GM2 GM3 GM4 GM5Instant refresh of input data

Applicable � � � �

Function Description

DIREC_IN

BOOL EN ENO BOOL
USINT BASE OUT BOOL
USINT SLOT

DWORD MASK_L
DWORD MASK_H

Input EN : Execute the function in case of 1

BASE : The base number of input module is
located

SLOT : The slot number of input module on the
base

MASK_L : Mask data for bits that never wanted to
refresh among lower 32 bits input data

MASK_H : Mask data for bits that never wanted to
refresh among upper 32 bits input data

Output ENO : Output 1 in case of no error

OUT : Output 1 if the input data is completely
refreshed.

���� Function
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���� Program example
#� ������&�	��	����	��	�$��
��
��
�����
��#3�
�	�����������
������	��&��
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LD IL

LD %M0

JMPN ABC

LD 3

DIREC_INBASE:= CURRENT RESULT

 SLOT:= 3

MASK_L:= 16#FFFF0000

MASK_H:= 16#FFFF0000

ST REF_OK

ABC :
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LD IL

LD %M0

JMPN ABC

LD 3

DIREC_INBASE:= CURRENT RESULT

 SLOT:= 3

MASK_L:= 16#00000000

MASK_H:= 16#FFFFFFFF

ST REF_OK

ABC :
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LD IL

LD %M0

JMPN ABC

LD 3

DIREC_INBASE:= CURRENT RESULT

 SLOT:= 3

MASK_L:= 16#00000000

MASK_H:= 16#FFFF0000

ST REF_OK

ABC :
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DIREC_IN5
Product GM1 GM2 GM3 GM4 GM5Input data prompt update

Applicable �

Function Description

DIREC_IN5

BOOL EN ENO BOOL
USINT MODL OUT BOOL

DWORD MASK

Input EN : Execute the function in case of 1

MODL : Location number of input module

MASK : Bit assignment if input lower 32Bit data is
not updated

Output ENO : Output 1 in case of no error

OUT : Output 1 if input data is completely
updated

���� Function
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LD IL

LD %M1

JMPN AAA

LD 3

DIREC_IN5 MODL:= CURRENT RESULT

MASK:= 16#FFFF0000

ST

AAA :
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DIREC_O
Product GM1 GM2 GM3 GM4 GM5Instant refresh of output data

Applicable � � � �

Function Description

DIREC_O

BOOL EN ENO BOOL
USINT BASE OUT BOOL
USINT SLOT

DWORD MASK_L
DWORD MASK_H

Input EN : Execute the function in case of 1

BASE : The base number of input module is
located

SLOT : The slot number of input module on the
base

MASK_L : Mask data for bits that never wanted to
refresh among lower 32 bits input data

MASK_H : Mask data for bits that never wanted to
refresh among upper 32 bits input data

Output ENO : Output 1 in case of no error

OUT : Output 1 if output data is completely
updated

���� Function

� ��
��������%0 �;�������	���	�����&�	�����	
"����#�������������������
���35
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�
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� ��� ���
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���� Program example
#� ������&�	��	����	��	�$���	��	��	�
���	��	���	�����64�###��###��###��###�	��#3�����	��
��$���	��	�&����
����	���
�

�	�	��������	����8���
��
�

LD IL

LD %I0.0.0

JMPN AAA

LD 2

DIREC_O BASE: = CURRENT RESULT

SLOT:= 2

MASK_L:= 16#FFFF0000

MASK_H:= 16#FFFFFFFF

ST REF_OK

AAA :

2

FFFF000
0

2
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�#" 0���	�-.+����&
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��	����	��	����#3
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�8" 0�� 	�
� 
*
��	���� �����	����@0�����"� ��� ���� %0 �;��� ����	���� ��� 
*
��	
�� ���� 	�
� ��	��	� &����
� ���� 64�###�

�###��###��###�����������������

6� ������&� 	��	� ���	��	�$� ��	��	�� 	�
� ���
�� 65-�	� ��� 86� ����	� � � ���	���
�� �	� 7	�� ���	� ��� 8��� 
��
�� ��	��	� ��	�� ��

64####������####������####������

LD IL

LD %I0.0.0

JMPN AAA

LD 2

DIREC_O BASE: = CURRENT RESULT

SLOT:= 4

MASK_L:= 16#FF000000

MASK_H:= 16#FFFFFFFF

ST REF_OK

AAA :

�#" 0���	�-.+����&

��6�����+!�����&

��5�

�6" .��	�
���	�����	
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*
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DIREC_O5
Product GM1 GM2 GM3 GM4 GM5Instant refresh of output data

Applicable �

Function Description

DIREC_O5

BOOL EN ENO BOOL
USINT MODL OUT BOOL

DWORD MASK

Input EN : Execute the function in case of 1

MODL : Position number of output module

MASK : Bit assignment not to be updated among
output lower 32Bit data

Output ENO : Output 1 in case of no error

OUT : Output 1 if the output data is updated

���� Function

� ��
����� ��� %0 �;��7�����	� ��	�� ���&�	� ����	
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���� Program example
������&�	��	����	�����	���
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LD IL

LD %I0.0.0

JMPN CCC

LD 4

DIREC_O5 MODL:= CURRENT RESULT

MASK:= 16#FFFF0000

ST D_OK

CCC :

�#" .��	�
���	��	�&����
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���	�
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DIV
Product GM1 GM2 GM3 GM4 GM5Divide

Applicable � � � � �

Function Description

DIV

BOOL EN ENO BOOL
ANY_NUM IN1 OUT ANY_NUM
ANY_NUM IN2

Input EN : Execute the function in case of 1

IN1 : Dividend

IN2 : Divisor

Output ENO : Output 1 in case of no error

OUT : Result(Quotient)

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

���� Function
%�(��
�0�#�
$�0�6�������	��	�	�
�Q��	�
�	�
*��������	�
�(���
�

�����
��&�������	�	���,��

�,��2�0�#E0�6

IN1 IN2 OUT Remark

7
7
-7
-7

2
-2
2
-2

3
-3
-3
3

Delete the value below decimal point

7 0 � Error

���� Error
0��	�
���(��������D�D����  ������!� ����������
	�

���� Program example

LD IL

LD %I0.0.0

JMPN LL

LD VALUE1

DIV IN1:= CURRENT RESULT

IN2:= VALUE2

ST OUT_VAL

LL :

�#" 0��	�
�
*
��	���������	����@0������"����������(����������	����%0/����
*
��	
��

�6" 0������	�(����
�
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E��%0/"

�0�6�"1�/.!,�6�0��"�2�#���#34��35"

�

��������,�"�1��,��/.!�0��"�2�8�#348"

0 0 0 0 0 0 0 1 0 0 1 0 1 1 0 0

0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
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DIV_TIME
Product GM1 GM2 GM3 GM4 GM5Time divide

Applicable � � � � �

Function Description

DIV_TIME

BOOL EN ENO BOOL
TIME IN1 OUT TIME

ANY_NUM IN2

Input EN : Execute the function in case of 1

IN1 : Dividing time

IN2 : Dividing value

Output ENO : Output 1 in case of no error

OUT : Result

���� Function
%�(��
�0�#�	�&
"�
$�0�6���&

�"�������	��	�	�
��
���	�	���,��

���� Error
0����(�����0�6"���������  ������!� ����������
	�

���� Program example
������&�	��	��������	
��	�
�	�&
�	��&������	��
���
�������	������
'��$����)�	�&
����#6�������65�&���	
��65��
�����

������
'��$�������	����������	$����#6�������	��

LD IL

LD %I0.0.0

JMPN SS

LD TOTAL_TIME

DIV_TIME IN1:= CURRENT RESULT

IN2:= PRODUCT_COUNT

ST TIME_PER_PRO

SS :

�#" 0��	�
�
*
��	���������	����@0��#���"��������	�
�	�&
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DT_TO_***
Product GM1 GM2 GM3 GM4 GM5DT type conversion

Applicable � � � � �

Function Description

DT_TO_***

BOOL EN ENO BOOL
DT IN OUT ***

Input EN : Execute the function in case of 1

IN : DATE_AND_TIME data to be converted

Output ENO : Output EN value itself

OUT : Type converted data

���� Function
;��(
�	�0��	���,����	��	$�
�

FUNCTION Output type Description

DT_TO_LWORD LWORD
Convert DT to LWORD type.
(Reverse conversion is available since inter data is not converted.)

DT_TO_DATE DATE Convert DT to DATE type.

DT_TO_TOD TOD Convert DT to TOD type.

DT_TO_STRING STRING Convert DT to STRING type.

���� Program example

LD IL

LD %M20

JMPN L

LD IN_VAL

DT_TO_DATE

ST OUT_VAL

L :

�#" 0��	�
�
*
��	���������	����@:6�"��������%��	$�
����(
����������	����%�����%.������
*
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DWORD_TO_***
Product GM1 GM2 GM3 GM4 GM5DWORD type conversion

Applicable � � � � �

Function Description

DWORD_TO_***

BOOL EN ENO BOOL
DWORD IN OUT ***

Input EN : Execute the function in case of 1

IN : Bit array to be converted(32Bit)

Output ENO : Output EN value itself

OUT : Type converted data

���� Function
;��(
�	�0��	���,����	��	$�
�

FUNCTION Output type Description

DWORD _TO_SINT SINT Convert lower 8Bit to SINT type.

DWORD _TO_INT INT Convert lower 16Bit to INT type.

DWORD _TO_DINT DINT Convert internal bit array to DINT type without conversion.

DWORD _TO_LINT LINT Fill upper bit with 0 to convert it to LINT type.

DWORD _TO_USINT USINT Convert lower 8Bit to USINT type.

DWORD _TO_UINT UINT Convert lower 16Bit to UINT type.

DWORD _TO_UDINT UDINT Convert internal bit array to UDINT type without conversion.

DWORD _TO_ULINT ULINT Fill upper bit with 0 to convert it to ULINT type.

DWORD _TO_BOOL BOOL Convert lower 1Bit to BOOL type.

DWORD _TO_BYTE BYTE Convert lower 8Bit to BYTE type.

DWORD _TO_WORD WORD Convert lower 16Bit to WORD type.

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

DWORD _TO_REAL REAL Convert internal bit array to REAL type without conversion.

DWORD _TO_TIME TIME Convert internal bit array to TIME type without conversion.

DWORD _TO_TOD TOD Convert internal bit array to TOD type without conversion.

DWORD _TO_STRING STRING Convert input value to decimal and STRING type.
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���� Program example

LD IL

LD %M0

JMPN AA

LD IN_VAL

DWORD_TO_WORD

ST OUT_VAL

AA :

�#" 0�� 	�
�
*
��	���������	����@:�"��������	$�
����(
����������	����%�� %������%����
*
��	
��

�6" 0�� 0��/.!�%�� %�	$�
"�2�#348�?�#���"���,��/.!���%�	$�
"�2���%4#+�

������0�#"�1�0��/.!�%�� %"�2�#348�?�#���" ,��
�

!��
�

��������,�"�1��,��/.!���%"�2���%4#+ ,��
�

!��
�

�0:��������%��������	
���
��&���(���
�
$�&�����	����
���#��������������	
�����#���&��2�#��

� 
�
��	��8�6�5��%�	��	$�
��	���	��
"

Note
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0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0
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EI
Product GM1 GM2 GM3 GM4 GM5Task program operation allow

Applicable � � � � �

Function Description

EI

BOOL EN ENO BOOL
BOOL REQ OUT BOOL

Input EN : Execute the function in case of 1

REQ : Task program driving allowance request

Output ENO : Output EN value itself

OUT : Output 1 if EI is executed

���� Function
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���� Program example(Refer to DI)

LD IL

LD %I0.0.0

JMPN LSB

LD EN_TASK

EI

ST EN_OK

LSB :

0������.+J����#��	�
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EQ
Product GM1 GM2 GM3 GM4 GM5'Equal' comparison

Applicable � � � � �

Function Description

EQ

BOOL EN ENO BOOL
ANY IN1 OUT BOOL
ANY IN2

Input EN : Execute the function in case of 1

IN1 : Value to be compared

IN2 : Comparing value

Can be extended to 8 inputs.

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

Output ENO : Output EN value itself

OUT : Comparison result

���� Function
0��0�#20�620�8���20����1�����	���&

�"���,����	��	��#�

�	�
����
���,����	��	����

� �

���� Program example

LD IL

LD %I0.1.0

JMPN AA

LD VALUE1

EQ IN1:= CURRENT RESULT

IN2:= VALUE2

IN3:= VALUE3

ST %Q0.0.1

AA :

�#" 0��	�
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*
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ESTOP
Product GM1 GM2 GM3 GM4 GM5Emergency stop by program

Applicable � � � � �

Function Description

ESTOP

BOOL EN ENO BOOL
BOOL REQ OUT BOOL

Input EN : Execute the function in case of 1

REQ : Emergency stop request

Output ENO : Output EN value itself

OUT : Output 1 if ESTOP is executed

���� Function
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���� Program example

LD IL

LD %I0.2.0

JMPN SSS

LD ACCIDENT

ESTOP

(ST DUMMY)

SSS :
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EXP
Product GM1 GM2 GM3 GM4 GM5Natural exponent operation

Applicable � �

Function Description

EXP

BOOL EN ENO BOOL
ANY_REAL IN OUT ANY_REAL

Input EN : Execute the function in case of 1

IN : Input value of exponent operation

Output ENO : Output EN value itself

OUT : Exponent operation result

IN and OUT shall be same data type.

���� Function
;������	
�0���
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���� Program example

LD IL

LD %M5

JMPN JJ

LD INPUT

EXP

ST RESULT

JJ :
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0 0 0 0 0 0 1 1 1 1 1 0 1 0 0 0
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EXPT
Product GM1 GM2 GM3 GM4 GM5Exponent operation

Applicable � �

Function Description

EXPT

BOOL EN ENO BOOL
ANY_REAL IN1 OUT ANY_REAL
ANY_NUM IN2

Input EN : Execute the function in case of 1

IN1 : Real

IN2 : Exponent

Output ENO : Output 1 in case of no error

OUT : Result

Variable connected to IN1 and OUT shall be same data type.

���� Function
�*���
�	�0�#�
$�0�6�������	��	��	�	���,��

�,��2�0�0
���

���� Error
0��	�
���	��	�
*�

���	�
�����
�����
��	
����	��	$�
����  ������!� ����������
	�

���� Program example

LD IL

LD %I0.1.0

JMPN LSB

LD IN_VAL

EXPT IN1:= CURRENT RESULT

IN2:= VALUE

ST OUT_VAL

LSB :

�#" 0��	�
�
*
��	���������	�����@0��#��"����������	�����
*���
�	�����	����D�<��D����
*
��	
��

�6" 0��0��/.!�2�#�7�����/.!,��2�8���,��/.!�2�#�78�2�#�7�#�7�� #�7�2�8�8A7�

������0�#" 1�0��/.!� �.!"�2� #�7

�0�6" 1�/.!,��0��"�2� �8

���<��"

��������,�"�1��,��/.!� �.!"�2�8�8A7������G��
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FIND
Product GM1 GM2 GM3 GM4 GM5Find character string

Applicable � � � � �

Function Description

FIND

BOOL EN ENO BOOL
STRING IN1 OUT INT
STRING IN2

Input EN : Execution the function in case of 1

IN1 : Character string input

IN2 : Character to be found

Output ENO : Output EN value itself

OUT : Location of found character string

���� Function
�����������	
���	�����0�6��������	�������	
���	�����0�#��0����������	��	�	�
�������	
������	�������0�6����0�#�	���,�

���������	����	��	���	���,��

���� Program example

LD IL

LD %I0.1.1

JMPN XYZ

LD IN_TEXT1

FIND IN1:= CURRENT RESULT

IN2:= IN_TEXT2

ST POSITION

XYZ :

�#" 0��	�
�
*
��	���������	����@0��#�#"��������
*
��	
��0�%�������	
���	���������"�����	����

�6" 0��0����<�#2O.-;�������0����<�62O-;O����	��	�(����
�
���+0�0��26�����
����
��

���
�����	�������0����<�62O-;O��������	�������	
���	�����0����<�#2O.-;��O�����
����"

������0�#" 1�0����<�#�+� 0�P"�2�D.-;��D

��0�%"

�0�6" 1�0����<�6�+� 0�P"�2� � � D-;D

� ��

��������,�"�1���+0�0���0��"�2� 6
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GE
Product GM1 GM2 GM3 GM4 GM5'Greater than or equal' comparison

Applicable � � � � �

Function Description

GE

BOOL EN ENO BOOL
ANY IN1 OUT BOOL
ANY IN2

Input EN : Execute the function in case of 1

IN1 : Value to be compared

IN2 : Comparing value

Can be extended to 8 inputs.

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

Output ENO : Output EN value itself

OUT : Comparison result

���� Function

0��0�#�0�6�0�8�����0����1�0���	���&

�"���,����	��	��#�

�	�
����
���,����	��	����

���� Program example

LD IL

LD %M77

JMPN YY

LD VALUE1

GE IN1:= CURRENT RESULT

IN2:= VALUE2

IN3:= VALUE3

ST %Q0.0.1

YY:

�#" 0��	�
�
*
��	���������	����@:AA"��������P����&�������1�����
�����
Q���"�����	�������
*
��	
��

�6" 0������	�(����
�
�/.!,�#28���/.!,�626�������/.!,�82#������	��	��
���	�@L���#������

�#�����
���&�������

�
���	�/.!,�#�/.!,�6�/.!,�8�

������0�#" 1�/.!,�#�0��"�2�8���#34�#6;"

�� �P�"

� �0�6" 1�/.!,�6�0��"�2�6���#34��;?"

�� �P�"

� �0�8" 1�/.!,�8�0��"�2�#���#34��35"

� �

��������,�"�1�@L����#�-��!"�2�#�#34#"

0 0 0 0 0 0 0 1 0 0 1 0 1 1 0 0

0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0

0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0

1
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GT
Product GM1 GM2 GM3 GM4 GM5'Greater than' comparison

Applicable � � � � �

Function Description

GT

BOOL EN ENO BOOL
ANY IN1 OUT BOOL
ANY IN2

Input EN : Execute the function in case of 1

IN1 : Value to be compared

IN2 : Comparing value

Can be extended to 8 inputs.

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

Output ENO : Output EN value itself

OUT : Comparison result

���� Function
0��0�#=0�6=0�8���=0����1�����	���&

�"���,����	��	��#�

�	�
����
���,����	��	����

���� Program example

LD IL

LD %M0

JMPN AAA

LD VALUE1

GT IN1:= CURRENT RESULT

IN2:= VALUE2

IN3:= VALUE3

ST %Q0.0.1

AAA :

�#" 0��	�
�
*
��	���������	����@:�"����������;�&�������1�����
�"�����	�������
*
��	
��

�6" 0�� ����	� (����
�
�/.!,�#� 2� 8���� /.!,�6� 2� 6��� ����/.!,�8� 2� #���� ��	��	� �
���	�@L����#� ����� 

� #� ����


��&���������
���	�/.!,�#�=�/.!,�6�=�/.!,�8�

������0�#" 1�/.!,�#�0��"�2�8���#34�#6;"

=��P�"

� �0�6" 1�/.!,�6�0��"�2�6���#34��;?"

=��P�"

� �0�8" 1�/.!,�8�0��"�2�#���#34��35"

�

��������,�"�1�@L����#�-��!"�2�#�#34#"

0 0 0 0 0 0 0 1 0 0 1 0 1 1 0 0

0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0

0 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0

1
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INSERT
Product GM1 GM2 GM3 GM4 GM5Character string insertion

Applicable � � � � �

Function Description

INSERT

BOOL EN ENO BOOL
STRING IN1 OUT STRING
STRING IN2

INT P

Input EN : Execute the function in case of 1

IN1 : Character string to be added

IN2 : Adding character string

P : Character string insert position

Output ENO : Output 1 in case of no error

OUT : Output character string

���� Function
0��
�	�������	
���	�����0�6�	������	��������'	��������	
�����0�#�������	��	��	�	���,��

���� Error

0����������������	
����&

�����(����
�
�0�#"�>���������	�
�������	
����&

������
���	�
*�

���8�����  ������!� 

���������
	�����N��	�8��������	
�����
���	��	�	���,��

���� Program example

LD IL

LD %M0

JMPN AA

LD IN_TEXT1

INSERT IN1:= CURRENT RESULT

IN2:= IN_TEXT2

P:= POSITION

ST OUT_TEXT

AA :

�#" 0��	�
�
*
��	����@:�"��������0�+� ��������	
���	��������
�	"�����	�������
*
��	
��

�6" 0�� ����	� (����
�
� 0����<�#2� O.-;%O� ���� 0����<�62O<HO� ���� ��+0���26�� ��	��	� (����
�
� �,����<�2

O.-<H;%O�

������0�#" 1�0����<�#�+� 0�P"�2�D.-;%D

�0�6" 1�0����<�6�+� 0�P"�2� � D<HD

��"�1���+0�0���0��"�2� � � � 6

��0�+� �"

��������,�"�1��,����<��2�O.-<H;%O
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INT_TO_***
Product GM1 GM2 GM3 GM4 GM5INT type conversion

Applicable � � � � �

Function Description

INT_TO_***

BOOL EN ENO BOOL
INT IN OUT ***

Input EN : Execute the function in case of 1

IN : Integer to be converted

Output ENO : Output 1 in case of no error

OUT : Type converted data

���� Function
;��(
�	�0��	���,����	��	$�
�

FUNCTION Output type Description

INT_TO_SINT SINT If input is -128�127, convert integer normally and for other value,
the error occurs.

INT_TO_DINT DINT Convert to DINT type normally.

INT_TO_LINT LINT Convert to LINT type normally.

INT_TO_USINT USINT If input is 0�255, convert integer normally and for other value, the
error occurs.

INT_TO_UINT UINT If input is 0�32767, convert integer normally and for other value,
the error occurs.

INT_TO_UDINT UDINT If input is 0�32767, convert integer normally and for other value,
the error occurs.

INT_TO_ULINT ULINT If input is 0�32767, convert integer normally and for other value,
the error occurs.

INT_TO_BOOL BOOL Convert lower 1Bit to BOOL type.

INT_TO_BYTE BYTE Convert lower 8Bit to BYTE type.

INT_TO_WORD WORD Convert internal bit array to WORD type without conversion.

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

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

INT_TO_BCD WORD If input is 0�9,999, convert integer normally and for other value, the
error occurs.

INT_TO_REAL REAL Convert INT to REAL type normally.

INT_TO_LREAL LREAL Convert INT to LREAL type normally.

���� Error
��
�����(
������
���������������  ��!� ����������
	�

��
��
���������������	��	��
�	�����&����
��
�	����0�����&���������	��	�	$�
�
�	���&

����	���	����(
�����

�����	
�����
�	�����$�
Note
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���� Program example

LD IL

LD %M0

JMPN AAA

LD IN_VAL

INT_TO_WORD

ST OUT_WORD

AAA :

�#" 0��	�
�
*
��	����@:�"��������0�������� %�����	�������
*
��	
��

�6" 0������	�(����
�
�0��/.!�0���	$�
"�2�7#6�#346��"����	��	�(����
�
��,���� %��� %�	$�
"�2�#346���

������0�#"�1�0��/.!�0��"�2�7#6�#346���"

��0�������� %"

��������,�"�1��,���� %��� %"�2�#346��

0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
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LE
Product GM1 GM2 GM3 GM4 GM5'Less than or equal' comparison

Applicable � � � � �

Function Description

LE

BOOL EN ENO BOOL
ANY IN1 OUT BOOL
ANY IN2

Input EN : Execute the function in case of 1

IN1 : Value to be compared

IN2 : Comparing value

Can be extended to 8 inputs.

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

Output ENO : Output EN value itself

OUT : Comparison result

���� Function

0��0�#�0�6�0�8����0�����1�����	���&

�"���,����	��	��#�

�	�
����
���,����	��	����

���� Program example

LD IL

LD %M0

JMPN BBB

LD VALUE1

LE IN1:= CURRENT RESULT

IN2:= VALUE2

IN3:= VALUE3

ST %Q0.0.1

BBB :

�#" 0��	�
�
*
��	����@:�"��������!��;�&�������1��
������
Q���"�����	�������
*
��	
��

�6" 0������	�(����
�
�/.!,�#2#7������/.!,�626�������/.!,�8�2�67�����	��	��
���	�@L����#������

�#�

������0�#" 1�/.!,�#�0��"�2�#7��#34��93"

�� �!�"

� �0�6" 1�/.!,�6�0��"�2�6���#34��;?"

�� �!�"

� �0�8" 1�/.!,�#�0��"�2�67��#34���."

� �

��������,�"�1�@L����#�-��!"�2�#�#34#"

0 0 0 0 0 0 0 0 1 0 0 1 0 1 1 0

0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 0

0 0 0 0 0 0 0 0 1 1 1 1 1 0 1 0

1
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LEFT
Product GM1 GM2 GM3 GM4 GM5Left of character string

Applicable � � � � �

Function Description

LEFT

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
��	��	��!�������	
������&��
�	�������	
�����0��	���,��

���� Error
0��!�>������  ������!� ����������
	�

� �

���� Program example

LD IL

LD %M0

JMPN FF

LD IN_TEXT

LEFT IN:= CURRENT RESULT

L:= LENGTH

ST OUT_TEXT

FF:

�#" 0��	�
�
*
��	���������	����@:�"��������!�����
	��
�	����������	
���	����"�����	�������
*
��	
��

�6" 0��0����<�2O.-;%��PO�����!��P�I28����	��	�������	
���	�����(����
�
��,����<�2O.-;O�

������0�#" 1�0����<��+� 0�P"�2 D.-;%��PD

�0�6" 1�!��P�I�0��"�2� � � 8

���!���"

��������,�"�1��,����<��+� 0�P"�2�O.-;O
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LEN
Product GM1 GM2 GM3 GM4 GM5Character string length

Applicable � � � � �

Function Description

LEN

BOOL EN ENO BOOL
STRING IN OUT INT

Input EN : Execute the function in case of 1

IN : Character string input

Output ENO : Output EN value itself

OUT : Character string length

���� Function
��	��	�	�
��
��	���������	�������	
���	�����0�"�	���,��

���� Program example

LD IL

LD %M0

JMPN II

LD IN_TEXT

LEN IN:= CURRENT RESULT

ST LENGTH

II:

�#" 0��	�
�
*
��	���������	����@:�"��������!���������	
���	������
��	�"�����	�������
*
��	
��

�6" 0������	�(����
�
�0����<�2O.-;%O����	��	��
��	��!��P�I25�

������0�#"�1�0����<��+� 0�P"�2�D.-;%D

��!��"

��������,�"�1�!��P�I�0��"�2� 5
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LIMIT
Product GM1 GM2 GM3 GM4 GM5Upper/Lower limit

Applicable � � � � �

Function Description

LIMIT

BOOL EN ENO BOOL
ANY MN OUT ANY
ANY IN
ANY MX

Input EN : Execute the function in case of 1

MN: Minimum value

IN : Limit value

MX : Maximum value

Output ENO : Output EN value itself

OUT : Value in the range

MN, IN, MX and OUT shall be same data type.

���� Function

� 0������	�(���
�0�����

	�

��:������:<���,����	��	��0�����
�
���
�����:��C�0��C�:<���,��2�0�

� 0������	�(���
�0������
���	����:����,����	��	��:�����
�
���
�����0��>�:����,��2�:�

� 0������	�(���
�0�������
�	
��	����:<���,����	��	��:<����
�
���
�����0��=�:<���,��2�:<�

���� Program example

LD IL

LD %M0

JMPN MM

LD LIMIT_LOW

LIMIT MN:= CURRENT RESULT

IN := IN_VALUE

MX:= LIMIT_HIGH

ST OUT_VAL

MM:

�#" 0��	�
�
*
��	���������	����@:�"��������!0:0�����
�E���
����&�	"�����	�������
*
��	
��

�6" ��
� ��	��	� (����
�
��,��/.!"� ��� ���
�� ��&�	� ����	� (����
�
�!0:0��!��"�� ���
�� ��&�	� ����	� (����
�
�!0:0��

I0PI"�������&�	
��(���
�����	�(����
�
�0��/.!,�"�������

����

LIMIT_LOW IN_VALUE LIMIT_HIGH OUT_VAL

1000 2000 3000 2000

1000 500 3000 1000

1000 4000 3000 3000

������:�" 1�!0:0��!����0��"�2� #���

� �0�" 1�0��/.!,���0��"�2� 5���

� �:<" 1�0��/.!,���0��"�2� 8���

��!0:0�"

��������,�"�1��,��/.!��0��"�2� 8���
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LINT_TO_***
Product GM1 GM2 GM3 GM4 GM5LINT type conversion

Applicable � �

Function Description

LINT_TO_***

BOOL EN ENO BOOL
LINT IN OUT ***

Input EN : Execute the function in case of 1

IN : Long Integer to be converted

Output ENO : Output 1 in case of no error

OUT : Type converted data

���� Function
;��(
�	�0��	���,����	��	$�
�

FUNCTION Output type Description

LINT_TO_SINT SINT If input is -128�127, convert it normally. Otherwise, the error
occurs.

LINT_TO_INT INT If input is -32,768�32,767, convert it normally. Otherwise, the error
occurs.

LINT_TO_DINT DINT If input is -231
�231-1, convert it normally. Otherwise, the error

occurs.

LINT_TO_USINT USINT If input is 0�255, convert it normally. Otherwise, the error occurs.

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

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

LINT_TO_ULINT ULINT If input is 0�264-1, convert it normally. Otherwise, the error occurs.

LINT_TO_BOOL BOOL Convert lower 1Bit to BOOL type.

LINT_TO_BYTE BYTE Convert lower 8Bit to BOOL type.

LINT_TO_WORD WORD Convert lower 16Bit to BOOL type.

LINT_TO_DWORD  DWORD Convert lower 32Bit to BOOL type.

LINT_TO_LWORD LWORD Convert LINT to LWORD without conversion of internal bit array.

LINT_TO_BCD LWORD If input is 0~9,999,999,999,999,999, convert it normally. Otherwise,
the error occurs.

LINT_TO_REAL REAL Convert LINT to REAL type.
Conversion error rate is depend on precision.

LINT_TO_LREAL LREAL Convert LINT to LREAL type.
Conversion error rate is depend on precision.

���� Error
��
�����(
������
���������������  ������!� ����������
	�

��
��
���������������	��	��
�	�����&����
��
�	����0�����&���������	��	�	$�
�
�	���&

����	���	����(
�����
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�����
�	�����$�
Note
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���� Program example

LD IL

LD %I0.0.0

JMPN AAA

LD IN_VAL

LINT_TO_DINT

ST OUT_VAL

AAA:

�#" 0��	�
�
*
��	���������	����@0�����"��������!0������%0�������	�������
*
��	
��

�6" ��
���	��	�(����
�
�0��/.!�!0���	$�
"�2�#68�573�A?9���,��/.!�%0���	$�
"�2�#68�573�A?9�

������0�#"�1�0��/.!�!0��"�2�#68�573�A?9

��#34A7-;%#7"

��!0������%0��"

��������,�"�1��,��/.!�%0��"�2�#68�573�A?9

� � �#34A7-;%#7"

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 1 1 1 0 1 0 1 1 0 1 1

1 1 0 0 1 1 0 1 0 0 0 1 0 1 0 1

0 0 0 0 0 1 1 1 0 1 0 1 1 0 1 1

1 1 0 0 1 1 0 1 0 0 0 1 0 1 0 1
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LN
Product GM1 GM2 GM3 GM4 GM5Natural logarithm operation

Applicable � �

Function Description

LN

BOOL EN ENO BOOL
ANY_REAL IN OUT ANY_REAL

Input EN : Execute the function in case of 1

IN : Input value of natural logarithm operation

Output ENO : Output 1 in case of no error

OUT : Natural logarithm value

IN and OUT shall be same data type.

���� Function
��	��	�0�D����	�����������	�&�(���
�	���,��

�,��2����0�

���� Error
0��	�
�����	�(���
����������
��	�(
����  ������!� ����������
	�

���� Program example

LD IL

LD %M0

JMPN AE

LD INPUT

LN

ST RESULT

AE:

�#" 0��	�
�
*
��	���������	����@:�"��������!����	�����������	�&���
��	���"�����	�������
*
��	
��

�6" ��
���	��	�(����
�
�0��,��(���
����6������	��	�(����
�
� �+,!�������398#�����

����6��"�2���398#����

������0�#"�1�0��,�� �.!"�2� 6��

��!�"

��������,�"�1� �+,!�� �.!"�2�3�98#5A#?6�'�#
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LOG
Product GM1 GM2 GM3 GM4 GM5Logarithm operation

Applicable � �

Function Description

LOG

BOOL EN ENO BOOL
ANY_REAL IN OUT ANY_REAL

Input EN : Execute the function in case of 1

IN : Input value of logarithm operation

Output ENO : Output 1 in case of no error

OUT : Commercial logarithm value

IN and OUT shall be same data type.

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

LD IL

LD %M0

JMPN BB

LD INPUT

LOG

ST RESULT

BB:
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LREAL_TO_***
Product GM1 GM2 GM3 GM4 GM5LREAL type conversion

Applicable � �

Function Description

LREAL_TO_***

BOOL EN ENO BOOL
LREAL IN OUT ***

Input EN : Execute the function in case of 1

IN : LREAL value to be converted

Output ENO : Execute 1 in case of no error

OUT : Type converted data

���� Function
;��(
�	�0��	���,����	��	$�
�

FUNCTION Output type Description

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

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

LREAL_TO_DINT DINT If input integer is -231
�231-1, convert it normally. Otherwise, the

error occurs.(round to decimal point)

LREAL_TO_LINT LINT If input integer is -231
�231-1, convert it normally. Otherwise, the

error occurs.(round to decimal point)

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

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

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

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

LREAL_TO_LWORD LWORD Convert LREAL to LWORD type without conversion of internal bit
array.

LREAL_TO_REAL REAL Convert LREAL to REAL normally.
Conversion error rate is depend on precision.

���� Error
0��	�
��(
�������������

����
�����	��������
��	����	�
��	����
�������	$������	��	�	$�
����  ������!� ����������
	�

��
��	�
�
���������������	��	���Note



8. Function/Function block libraries

8-55

���� Program example

LD IL

LD %M0

JMPN LLL

LD LREAL_VAL

LREAL_TO_REAL

ST REAL_VAL

LLL:
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LT
Product GM1 GM2 GM3 GM4 GM5'Less than' comparison

Applicable � � � � �

Function Description

LT

BOOL EN ENO BOOL
ANY IN1 OUT BOOL
ANY IN2

Input EN : Execute the function in case of 1

IN1 : Value to be compared

IN2 : Comparing value

Can be extended to 8 inputs.

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

Output ENO : Execute EN itself

OUT : Comparison result

���� Function
0��0�#>0�6>0�8���>0����1�����	���&
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�	�
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���� Program example

LD IL

LD %M0

JMPN AA

LD VALUE1

LT IN1:= CURRENT RESULT

IN2:= VALUE2

IN3:= VALUE3

ST %Q0.0.1

AA:
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LWORD_TO_***
Product GM1 GM2 GM3 GM4 GM5LWORD type conversion

Applicable � �

Function Description

LWORD_TO_***

BOOL EN ENO BOOL
LWORD IN OUT ***

Input EN : Execute the function in case of 1

IN : Bit array to be converted(64Bit)

Output ENO : Output EN value itself

OUT : Type converted data

���� Function
;��(
�	�0��	���,����	��	$�
�

FUNCTION Output type Description

LWORD _TO_SINT SINT Convert lower 8Bit to SINT type.

LWORD _TO_INT INT Convert lower 16Bit to INT type.

LWORD _TO_DINT DINT Convert lower 32Bit to DINT type.

LWORD _TO_LINT LINT Convert LWORD to LINT without conversion of internal bit array.

LWORD _TO_USINT USINT Convert lower 8Bit to USINT type.

LWORD _TO_UINT UINT Convert lower 16Bit to UINT type.

LWORD _TO_UDINT UDINT Convert lower 32Bit to UDINT type.

LWORD _TO_ULINT ULINT Convert LWORD to ULINT without conversion of internal bit array.

LWORD _TO_BOOL BOOL Convert lower 1Bit to BOOL type.

LWORD _TO_BYTE BYTE Convert lower 8Bit to BYTE type.

LWORD _TO_WORD WORD Convert lower 16Bit to WORD type.

LWORD _TO_DWORD DWORD Convert lower 32Bit to LWORD type.

LWORD _TO_LREAL LREAL Convert LWORD to LREAL type.

LWORD _TO_DT DT Convert LWORD to DT type without conversion of internal bit array.

LWORD _TO_STRING STRING Convert input value to STRING type.
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���� Program example

LD IL

LD %M0

JMPN PPP

LD IN_VAL

LWORD_TO_LINT

ST OUT_VAL

PPP:
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MAX
Product GM1 GM2 GM3 GM4 GM5Maximum value

Applicable � � � � �

Function Description

MAX

BOOL EN ENO BOOL
ANY IN1 OUT BOOL
ANY IN2

Input EN : Execute the function in case of 1

IN1 : Value to be compared

IN2 : Comparing value

Can be extended to 8 inputs.

Output ENO : Output EN value itself

OUT : Maximum value of input value

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

���� Function
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���� Program example

LD IL

LD %M0

JMPN GG

LD VALUE1

MAX IN1:= CURRENT RESULT

IN2:= VALUE2

ST OUT_VALUE

GG:
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MID
Product GM1 GM2 GM3 GM4 GM5Middle of character string

Applicable � � � � �

Function Description

MID

BOOL EN ENO BOOL
STRING IN OUT STRING

INT L
INT P

Input EN : Execute the function in case of 1

IN : Character string input

L : Character string length to be output

P : Start position of character string to be output

Output ENO : Execute 1 in case of no error

OUT : Character string output

���� Function
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���� Program example

LD IL

LD %I0.0.0

JMPN MM

LD IN_TEXT

MID IN:= CURRENT RESULT

L: = LENGTH

P: = POSITION

ST OUT_TEXT

MM:

�#" 0��	�
�
*
��	���������	����@0�����"��������:0%�&����
����������	
���	����"�����	�������
*
��	
��

�6" 0�� ����	� ������	
�� �	����� ��� 0����<�2O.-;%��PO�� ������	
�� �	����� �
��	�� ��� !��P�I28� ���� �	��	� ����	���� ��

��	��	�������	
���	����������+0�0��26����	��	�������	
���	�����(����
�
�����,����<�2O-;%O�

������0�" 1�0����<�#�+� 0�P"�2�D.-;%��PD

�!" 1�!��P�I�0��"�2� � � � � 8

��" 1���+0�0���0��"�2� � � � � 6

� � ���:0%"

��������,�"�1��,����<��2� � � O-;%O


