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MIN 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
                MIN        
    BOOL   EN   ENO   BOOL 
      ANY   IN1  OUT   ANY 
      ANY   IN2                 
    
 

 Input    EN: executes the function in case of 1 
          IN1: value to be compared 
          IN2: value to compare 

Input variable number can be extended up to 8 
 
 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. 
 

 
 Function 

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

 Program Example 
LD IL 

 

 
 

 

     LD              %M100 

     JMPN            BBB 
     LD              VALUE1  
     MIN      IN1:=  CURRENT RESULT 
               IN2:=  VALUE2 
     ST              OUT_VALUE 
     BBB: 
 

(1) If the transition condition (%M100) 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): VALUE1 (INT) = 100 (16#0064) 
                                                                      (MIN) 
         (IN2): VALUE2 (INT) = 200 (16#00C8) 
                                                                   
   Output (OUT): OUT_VAL (INT) = 100 (16#0064) 

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

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

Minimum value 
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MOD 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
               MOD         
    BOOL   EN   ENO   BOOL 
  ANY_INT   IN1   OUT   ANY_INT 
  ANY_INT   IN2                 
    
 

 Input   EN: executes the function in case of 1 
         IN1: dividend  
         IN2: divisor 
          
 Output  ENO: without an error, it will be 1 
         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) ×IN2 (if IN2 = 0, OUT = 0) 
 

IN1 IN2 OUT 
 7 
 7 
-7 
-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:  

(1) If the transition condition (%M100) is ON, MOD function is executed. 
(2) If the dividend VALUE1 = 37 and the divisor VALUE2 = 10, the remainder value OUT_VAL is 7 as a result 

of dividing 37 by 10. 
 
 
     Input (IN1): VALUE1 (INT) = 37 (16#0025) 
                                                                       (MOD) 
        (IN2): VALUE2 (INT) = 10 (16#000A) 
                                                                   
  Output (OUT): OUT_VAL (INT) = 7 (16#0007) 

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

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

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

Dividing result (remainder) 
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MOVE 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
              MOVE         
    BOOL   EN   ENO   BOOL 
      ANY   IN   OUT   ANY 
                   
    

 Input   EN: executes the function in case of 1 
         IN: value to be moved 
                  
 Output  ENO: without an error, it will be 1 
         OUT: moved value  

 
 Variables connected to IN and OUT are the same type. 
 

 Function 
Moves an IN value to OUT.  

 Program Example 
This is a program that transfers the 8-contact inputs %I0.0.0∼%I0.0.7 to the variable D and then moves them 
to output %Q0.4.0∼%Q0.4.7. 

LD IL 
 

   
 

 
     LD            %M100 
     JMPN         AAA 
     LD            %IB0.0.0 
     MOVE         
     ST            D 
     LD            D 
     MOVE         
     ST            %QB0.4.0 
     AAA: 

                          
(1) If the transition condition (%M100) 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 %Q0.4.0∼%Q0.4.7. 
 

   
        Input (IN1): %IB0.0.0 (BYTE) = 16#18 
                                                                  (MOVE) 
                     D (BYTE) = 16#18 
                                                                  (MOVE) 
         Output (OUT): %QB0.4.0 (BYTE) = 16#18 

 

0  0  0  1  1  0  0  0 

0  0  0  1  1  0  0  0 

0  0  0  1  1  0  0  0 

Data movement (Copy data) 
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MUL 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
               MUL         
     BOOL   EN  ENO  BOOL 
  ANY_NUM  IN1  OUT  ANY_NUM 
  ANY_NUM  IN2                 
    
 

 Input    EN: executes the function in case of 1 
          IN1: multiplicand  
          IN2: multiplier 
          Input is available to extend up to 8. 

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

 Variables connected to IN1, IN2, ..., OUT are all the same 
data type. 

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

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

 Program Example 
LD IL 

 

 
 

 

     LD           %M0 
     JMPN         ABC 
     LD           VALUE1 
     MUL  IN1:=  CURRENT RESULT 
            IN2:=  VALUE2 
            IN3:=  VALUE3 
     ST            OUT_VAL 
     ABC: 

(1) If the transition condition (%M0) 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 ×20 ×10 = 6000. 

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

       (IN2): VALUE2 (INT) = 20 (16#0014) 
                                                                        + (MUL) 
      (IN3): VALUE3 (INT) = 10 (16#000A) 
                                                                          
 Output (OUT): OUT_VAL (INT) = 6000 (16#1770)

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

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

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

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

Multiplication 
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MUL_TIME 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
             MUL_TIME        
    BOOL   EN   ENO   BOOL 
     TIME   IN1   OUT   TIME 
ANY_NUM   IN2                 
    
 

 Input    EN: executes the function in case of 1 
          IN1: time to be multiplied 
          IN2: multiplying value 
          
 Output  ENO: without an error, it will be 1 
         OUT: multiplied result 

 

 
 Function 

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

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

 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 
 

 
 

 

    LD         %M0 
    JMPN       ABC 
    LD           UNIT_TIME 
    MUL_TIME   IN1:=  CURRENT RESULT 
                  IN2:=  PRODUCT_COUNT 
    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 (%M0) 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 
                                                                  

    Output (OUT): TOTAL_TIME (TIME) = T#6H40M40S

Time multiplication 
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MUX 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
                 MUX          
      BOOL   EN   ENO   BOOL 
         INT   K    OUT   ANY  
        ANY   IN0                
        ANY   IN1 
 

 Input    EN: executes the function in case of 1 
          K: selection 
          IN0: the value to be selected 
          IN1: the value to be selected 
          Input variable number can be extended up to 8 
 
 Output  ENO: without an error, it will be 1. 
         OUT: the selected value 

 
 IN0, IN1, ..., OUT should be the same time. 

 Function 
Selects one among several inputs (IN0, IN1, …, INn) with K value and produces it. 
If K = 0, IN0 will be an output; if K = 1, IN1 will be an output; if K = n, INn will be an output. 

 Error 
If K is greater than or equal to the number of input variable INn, then IN0 will be an output and _ERR, _LER 
flags will be set.  

 Program Example 
                  LD                  IL 
 

 
 

 

     LD             %M0 

     JMPN           ABC 
     LD             S 
     MUX    K:=  CURRENT RESULT 
             IN0:=  VALUE0 
             IN1:=  VALUE1  
             IN2:=  VALUE2 
     ST             OUT_VAL 
     ABC: 

(1) If the transition condition (%M0) 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          
     (IN0): VALUE0 (WORD) = 16#11 
     (IN1): VALUE1 (WORD) = 16#22 
     (IN2): VALUE2 (WORD) = 16#33 
                                   (MUX) 

          Output (OUT): OUT_VAL (WORD) = 16#33

Selection from multiple inputs 
 



8. Basic Function/Function Block Library 
 

 8-64 

NE 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
                NE         
    BOOL   EN   ENO   BOOL 
     ANY    IN1  OUT   BOOL 
     ANY    IN2          
    

 Input    EN: executes the function in case of 1 
          IN1: The value to be compared 
          IN2: The value to be compared 
          IN1, IN2 should be the same data type. 
  
 Output  ENO: without an error, it will be 1.  
         OUT: the compared result value 

 
 

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

 Program Example 
LD IL 

 

 
 

 

     LD            %I0.0.0 

     JMPN          PP 
     LD            VALUE1 
     NE     IN1:=  CURRENT RESULT 
             IN2:=  VALUE2 
     ST             %Q0.0.1 
     PP: 
 

(1) If the transition condition (%I0.0.0) is on, NE function will be executed. 
(2) If input variable VALUE1 = 300, VALUE2 = 200 (the compared result VALUE1 and VALUE2 are different), 

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

    Input (IN1): VALUE1 (INT) = 300 (16#012C) 
                                                                      (NE) 
      (IN2): VALUE2 (INT) = 200 (16#0C8) 
                                                                   
    Output (OUT): %Q0.0.1 (BOOL) = 1 (16#1) 

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

1 

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

‘Not equal to’ comparison 
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NOT 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
               NOT        
    BOOL   EN    ENO   BOOL 
  ANY_BIT   IN    OUT   ANY_BIT 
                    
    
 

 Input    EN: executes the function in case of 1 
          IN: the value to be logically inverted 
                  
 Output   ENO: without an error, it will be 1 
          OUT: the inversed (NOT) value 

 
 IN, OUT should be the same data type. 
 

 
 Function 

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

 Program Example 
                  LD                    IL 
 

   
 

  

     LD              %M0 

     JMPN             AAA 
     LD              %MB10 
     NOT      IN:=  CURRENT RESULT 
     ST              %QB0.0.0 
    AAA: 
 

 
(1) If the transition condition (%M0) 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 
                                                         (NOT) 
    Output (OUT): %QB0.0.0 (BYTE) = 16#33           
     

1  1  0  0  1  1  0  0

0  0  1  1  0  0  1  1

Reverse Logic (Logic inversion) 
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NUM_TO_STRING 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
             NUM_TO_STRING         
    BOOL   EN        ENO    BOOL 
 ANY_NUM  IN         OUT    STRING 
            
    

 Input    EN: executes the function in case of 1 
          IN: input data to be converted to STRING  
              
 Output  ENO: without an error, it will be 1. 
         OUT: converted data (character) 

 

 
 Function 

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

 Program Example 
LD IL 

 

 
 

 

     LD                 %M0 

     JMPN               AAA 
     LD                 IN_VALUE 
     NUM_TO_STRING 
     ST                 OUT_STRING 

 
(1) If the transition condition (%M0) 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’ 

Converts number to a character string 
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OR 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    

                OR        
    BOOL   EN   ENO   BOOL 
  ANY_BIT   IN1  OUT   ANY_BIT 
  ANY_BIT   IN2                 
    
 

 Input    EN: executes the function in case of 1 
          IN1: input 1 
          IN2: input 2 
          Input variables can be extended up to 8.         
 
 Output  ENO: without an error, it will be 1. 
         OUT: OR result 

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

 
 Function 

It performs a logical OR on the input variables by bit and produces output OUT.  
  IN1  1111 ..... 0000 
  OR 
  IN2  1010 ..... 1010   
  OUT 1111 ...... 1010   
 

 Program Example 
LD IL 

 

 
 

 

     LD          %M0 

     JMPN        AAA 
     LD          %MB10 
     OR   IN1:=  CURRENT RESULT 
           IN2:=  ABC 
     ST           %QB0.0.0 

(1) If the transition condition (%M0) 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 
                                                      Logical OR operation 
      (IN2): ABC (BYTE) = 16#F0  
                 
    Output (OUT): %QB0.0.0 (BYTE) = 16#FC 

1  1  0  0  1  1  0  0 

1  1  1  1  0  0  0  0 

1  1  1  1  1  1  0  0 

Logical OR 
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REAL_TO_*** 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●                    

 
Function Description 

                    
             REAL_TO_*** 
    BOOL   EN      ENO   BOOL 
    REAL   IN       OUT   *** 
                       
    

 Input      EN: executes the function in case of 1 
            IN: the REAL value to be converted 
 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 
 REAL_TO_SINT  SINT If integer part of input is -128 ∼ 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 -231 

∼ 231-1, normal conversion. Otherwise an 
error occurs. (Decimals round-off)  

 REAL_TO_LINT  LINT If integer part of input is -263 
∼ 263-1, normal conversion. Otherwise an 

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

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

error occurs. (Decimals round-off) 
 REAL_TO_UDINT  UDINT If integer part of input is 0 

∼ 232-1, normal conversion. Otherwise an 
error occurs. (Decimals round-off)  

 REAL_TO_ULINT  ULINT If integer part of input is 0 
∼ 264-1, 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.   
 

 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. 

REAL type conversion 
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 Program Example 
LD IL 

 

 
 

 

     LD             %M0 

     JMPN           AAA 
     LD             REAL_VAL 
     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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REPLACE 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function                     Description 

 
                    
             REPLACE        
    BOOL   EN   ENO   BOOL 
  STRING   IN1   OUT   STRING 
  STRING   IN2          
       INT   L 
       INT   P 
 
 

 Input    EN: executes the function in case of 1 
          IN1: character string to be replaced 
          IN2: character string to replace 
          L: the length of character string to be replaced 
          P: position of character string to be replaced  
 
 Output   ENO: without an error, it will be 1.  
          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. 

 Error 
_ERR, _LER flags will be set if: 
▷ P ≤ 0 or L < 0 
▷ P > (input character number of IN1)  
▷ character number of result > 30 
 

 Program Example 
LD IL 

 

 
 

     LD                 %M0 
     JMPN               MBC 
     LD                 IN_TEXT1 
     REPLACE    IN1:=  CURRENT RESULT 
                  IN2: =  IN_TEXT2 
                  L: =   LENGTH 
                  P: =   POSITION 
     ST                 OUT_TEXT 
     ABC: 

Replace a string (Character string replacement) 
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(1) If the transition condition (%M0) 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 = `X`, 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 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
              RIGHT           
    BOOL   EN   ENO   BOOL 
  STRING   IN    OUT   STRING 
      INT    L          
    

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

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

 Program Example 
 IL 
 

 
 

 

     LD            %I0.0.0 

     JMPN          AAA 
     LD             IN_TEXT 
     RIGHT   IN:=  CURRENT RESULT 
              L: =  LENGTH  
     ST             OUT_TEXT 
     AAA: 
 

(1) If the transition condition (%I0.0.0) 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` 

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

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                     
               ROL         
    BOOL   EN   ENO   BOOL 
 ANY_BIT   IN    OUT   ANY_BIT 
      INT   N          
    

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

                                              

 

                             1  0   1  0   0   0  1   1 

 

                             1  0   0  0   1   1  1   0 
                                                              N 
                                                 

 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 %I0.0.0 is on. 

LD IL 
 

 
 

 

     LD            %I0.0.0 

     JMPN          PPP 
     LD             IN_VALUE 
     ROL     IN:=  CURRENT RESULT 
              N:=   3   
     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 (%I0.0.0) 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) = 16#CCCC 
           (N):  3                                                           (ROL) 
      Output (OUT): OUT_VALUE (WORD) = 16#6666 

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

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

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

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

                    
               ROR         
    BOOL   EN   ENO  BOOL 
  ANY_BIT   IN   OUT  ANY_BIT 
       INT   N          
    

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

                                              

 

                             1  0   1  0   0   0  1   1 

 

                             1  0   0  0   1   1  1   0 
                                 N 
                                               

 Program Example 
This is the program that rotates input data value (1110001100110001: 16#E331) to the right by 3 bits if 
input %I0.0.0 is ON. 

LD IL 
 

 
 

     LD              %I0.0.0 
     JMPN            PO 
     LD              IN_VALUE1 
     ROR      IN1:=  CURRENT RESULT 
               N:=    3 
     ST              OUT_VALUE 
     PO 

     (1) Set input variable of a data value to rotate as IN_VALUE1. 
     (2) Insert bit number 3 into bit number input N. 
     (4) If the transition condition (%I0.0.0) 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_VALUE1 (WORD) = 16#E331 
             (N): 3                                                            (ROR) 
       Output (OUT): OUT_VALUE(WORD) = 16#3C66

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

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

Rotate to right 
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SEL 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
               SEL         
    BOOL   EN   ENO   BOOL 
    BOOL   G    OUT   ANY  
     ANY   IN0                
     ANY   IN1 
 

 Input    EN: executes the function in case of 1 
          G: selection 
          IN0: the value to be selected 
          IN1: the value to be selected 
 
 Output   ENO: without an error, it will be 1 
          OUT: the selected value 

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

 
 Function 

If G is 0, IN0 will be an output and if G is 1, IN1 will be an output. 
 

 Program Example 
                  LD                  IL 
 

 
 

     LD             %M0 

     JMPN           PPP 

     LD              S 
     SEL      G:=   CURRENT RESULT 
              IN1:=   VALUE1 
              IN2:=   VALUE2 
     ST               %QW0.0.0 
     PPP: 

 (1) If the transition condition (%M0) 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#FF0. 

         Input (G): S = 1 
              (IN0): VALUE1 (WORD) = 16#1110 
              (IN1): VALUE2(WORD) = 16#FF00     
                                              (SEL) 
         Output (OUT): %QW0.0.0 (WORD) = 16#FF00

Selection from two inputs 
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SHL 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
               SHL        
    BOOL   EN   ENO   BOOL 
  ANY_BIT   IN   OUT   ANY_BIT 
       INT   N            

  Input     EN: If EN is 1, function is executed. 
            IN: bit string to be shifted 
            N: bit number to be shifted 
         
  Output    ENO: without an error, it will be 1 
            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 0. 
 

                                              

 

                             1  0   1  0   0   0  1   1 

 

                             1  0   0  0   1   1  0   0 
                                                              N will be filled with 0. 
                                                 

 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 %I0.0.0 is ON. 

LD IL 
 

 
 

 

     LD            %I0.0.0 

     JMPN          ABC 
     LD            IN_VALUE 
     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 
              (N): 3                                                       (ROL) 
        Output (OUT): OUT_VALUE (WORD) =16#6660

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

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

Shift Left 
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SHR 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function                     Description 

 
                    
               SHR         
    BOOL   EN   ENO   BOOL 
  ANY_BIT   IN   OUT   ANY_BIT 
       INT   N          
    

 Input    EN: executes the function in case of 1  
          IN: bit string to be shifted 
          N: bit number to be shifted 
          
 Output  ENO: without an error, it will be 1. 
         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. 

                           

                             1  0   1   1   1   0  1  1 

 

                             0  0   1  0   1   1  1   0 
 N will be filled with 0. 
                             
 

 Program Example 
                 LD                    IL 
 

 
 

 

     LD            %M0 

     JMPN          AAA 
     LD             IN_VALUE 
     SHR     IN:=  CURRENT RESULT 
              N:=  SHIFT_NUM 
     ST             OUT_VALUE 

(1) If the transition condition (%M0) 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 
             (N): 3                                                            (ROR) 
       Output (OUT): OUT_VALUE (WORD) = 16#1C66 

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

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

Shift Right 
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SIN 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
               SIN         
    BOOL   EN  ENO   BOOL 
ANY_REAL   IN  OUT  ANY_REAL 
                    
    

 Input    EN: executes the function in case of 1  
          IN: input value of Sine operation (radian) 
         
 Output   ENO: without an error, it will be 1 

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) 
 

 Program Example 
                    LD                    IL 
 

 
 

 

     LD            %I0.0.0 

     JMPN          PPP 
     LD             INPUT 
     SIN 
     ST             RESULT 
     PPP: 
 

(1) If the transition condition (%I0.0.0) is ON, function SIN (Sine operation) will be executed. 
(2) If the value of input variable INPUT is 1.0471 .... (π/3 rad = 60°), RESULT declared as output variable will 

be 0.8660 .... (√ 3 /2 ). 
        SIN (π/3) = √ 3 /2 = 0.8660 

 
 
         Input (IN1): INPUT (REAL) = 1.0471 
                                     (SIN) 
         Output (OUT): RESULT (REAL) = 8.65976572E-01 

Sine operation 
 



8. Basic Function/Function Block Library 
 

 8-79 

SINT_TO_*** 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
             SINT_TO_***     
    BOOL   EN    ENO   BOOL 
     SINT   IN     OUT   *** 
        

 Input   EN: executes the function in case of 1 
         IN: short Integer value 
  
 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 

 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 If input is 0 ∼ 127, normal conversion. Otherwise an error occurs. 

 SINT_TO_UINT  UINT If input is 0 ∼ 127, normal conversion. Otherwise an error occurs. 

 SINT_TO_UDINT  UDINT If input is 0 ∼ 127, normal conversion. Otherwise an error occurs. 

 SINT_TO_ULINT  ULINT If input is 0 ∼ 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.  

 

 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. 

  

SINT type conversion 
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 Program Example 
LD IL 

 

 

 

 

     LD            %M0 

     JMPN          AAA 
     LD             IN_VAL 
     SINT_TO_BCD 
     ST             BCD_VAL 
     AAA: 
 

 
(1) If the input condition (% M0) 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) 
                                                               (SINT_TO_BCD) 
    Output (OUT): OUT_VAL(BCD) = 16#64(16#64) 

0  1  0  0  0  0  0  0 

0  1  1  0  0  1  0  0 
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SQRT 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●                    

 
Function Description 

 
                    
              SQRT         
    BOOL   EN  ENO   BOOL 
ANY_REAL   IN  OUT   ANY_REAL 
                
    

 Input   EN: executes the function in case of 1 
         IN: input value of square root operation     
  
 Output  ENO: without an error, it will be 1. 
         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 = √ IN 
 

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

 Program Example 
LD IL 

 

 
 

  

     LD            %M0 

     JMPN          AAA 
     LD             INPUT 
     SQRT 
     ST             RESULT 
     AAA: 
 

(1) If the transition condition (%M0) 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. 
   √ 9.0 = 3.0 

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

Calculate SQRT (Square root operation) 
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STOP 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
              STOP         
    BOOL   EN  ENO   BOOL 
    BOOL   REQ OUT   BOOL 
              
    

 Input    EN: executes the function in case of 1  
          RE: requires the operation stop by program  
         
 Output   ENO: without an error, it will be 1. 
          OUT: If STOP function is executes, it will be 1. 

  

 
 Function 
▷ If EN and REQ are 1, stop running and return to STOP mode. 
▷ If function 'STOP' is executed, the program stops after completing scan program in executing.  
▷ Program restarts in case of power re-supply or the change of operation mode from STOP to RUN.  
  

 Program Example 
                    LD                    IL 
 

 
 

  

     LD             %I0.0.0 

     JMPN           PT 
     LD             LOG_OUT 
     STOP 
     ST             SHUT_OFF 
     PT: 
 

(1) If the transition condition (%I0.0.0) 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. 

 

Stop running by program 
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STRING_TO_*** 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

                    
          STRING_TO_*** 

BOOL   EN       ENO   BOOL 
STRING   IN        OUT   *** 
                     

 Input    EN: If EN is 1, function converts. 
          IN: character string 
  
 Output  ENO: without an error, it will be 1. 
         OUT: type-converted data 

 

 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. 

 Error 
If input character type does not match with output data type, _ERR and _LER flags will be set. 

STRING type conversion 
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 Program Example 

 
LD IL 

 

 
 

     LD             %M0 
     JMPN           ZZ 
     LD             IN_VAL 
     STRING_TO_REAL 
     ST             OUT_VAL 
     ZZ: 

(1) If the input condition (%M0) 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 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

   Input    EN: If EN is 1, function converts. 
          IN: string input 
  
 Output  ENO: without an error, it will be 1. 
         OUT: dummy output 

 
In/Out  IN2: converted byte array output 

 
 

 Function 
It converts a string into 30 byte arrays. 
 

 Program Example 
LD 

 

(1) 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(“)}. 
 
 

Convert a string into a byte array 

 

STRING_TO_ARYSTRING_TO_ARYSTRING_TO_ARYSTRING_TO_ARY    

ENO    EN    
IN1    
IN2IN2IN2IN2    

OUT    

BOOL    BOOL    

BYTE_ARY 
STRING BOOL 
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SUB 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
              SUB         
    BOOL   EN  ENO  BOOL 
ANY_NUM   IN1  OUT  ANY_NUM 
ANY_NUM   IN2                 
    
 

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

 
 

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

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

 Program Example 
                  LD                    IL 
 

 
 

     LD           %M0 
     JMPN         AAA 
     LD           VALUE1 
     SUB   IN1:=  CURRENT RESULT 
            IN2:=  VALUE2 
     ST            OUT_VAL 
     AAA: 

(1) If the transition condition (%M0) is ON, function SUB will be executed. 
(2) If input variables VALUE1 = 300, VALUE2 = 200, OUT_VAL will be 100 after operation. 
 

 Input (IN1): VALUE1 (INT) = 300 (16#012C) 
                                                                        - (SUB) 
     (IN2): VALUE2 (INT) = 200 (16#00C8) 
                                                                       
 Output (OUT): OUT_VAL (INT) = 100 (16#0064) 
                                                                          
     

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  0  1  0  0  0

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

Subtraction 
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SUB_DATE 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
            SUB_DATE        
    BOOL   EN   ENO  BOOL 
    DATE   IN1   OUT  TIME 
    DATE   IN2                 
    
 

 Input    EN: executes the function in case of 1 
          IN1: standard date  
          IN2: the date to subtract 
          
 Output   ENO: without an error, it will be 1. 
          OUT: produces the difference between two dates 

 as time data.  
 

 
 Function 

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

 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. 
 

 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: 

(1) If the transition condition (%I0.0.0) 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 

Date subtraction 
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SUB_DT 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
                  SUB_DT        
         BOOL   EN   ENO   BOOL 
DATE_AND_TIME  IN1  OUT   TIME 
DATE_AND_TIME  IN2                 
    
 

 Input   EN: executes the function in case of 1 
         IN: standard date and time of day  
         IN2: date and time of day to subtract 
          
 Output  ENO: without an error, it will be 1. 
         OUT: the subtracted result time  
 

 
 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.  
 

 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. 
 

 Program Example 
LD IL 

 

 
 

     LD                %M0 
     JMPN              PPP 
     LD                CURRENT_DT 
     SUB_DT    IN1:=  CURRENT RESULT 
                 IN2:=  START_DT 
     ST                 WORK_TIME 
     PPP: 

(1) If the transition condition (%M0) 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 
 
          Output (OUT): WORK_TIME (TIME) = T#2D2H30M 
 

Date and Time subtraction 
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SUB_TIME 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
              SUB_TIME         
      BOOL   EN  ENO   BOOL 
TIME,TOD,DT  IN1  OUT   TIME,TOD,DT 
        TIME  IN2                 
    
 

 Input   EN: executes the function in case of 1 
         IN1: standard time of day  
         IN2: the time to subtract 
 Output  ENO: without an error, it will be 1. 
         OUT: the subtracted result time or time of day 

OUT data type is the same as the input IN1 type.  
 That is, if IN1 type is TIME, OUT type should be TIME.  

 Function 
▷ If IN1 is TIME, it subtracts the time from the standard time and produces OUT (time difference). 
▷ If IN1 is TIME_OF_DAY, it subtracts the time from the standard time of day and outputs the time of a day 

as OUT. 
▷ If IN1 is 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.  

 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. 

 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: 

(1) If the transition condition (%I0.0.0) 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 

Time subtraction 
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SUB_TOD 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
               SUB_TOD        
       BOOL   EN  ENO   BOOL 
TIME_OF_DAY  IN1  OUT   TIME 
TIME_OF_DAY  IN2                 
    
 

 Input   EN: executes the function in case of 1 
         IN1: standard time of day  
         IN2: the time of day to subtract 
          
 Output  ENO: without an error, it will be 1. 
         OUT: the subtracted result time  

 

 
 Function 

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

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

 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:  

(1) If the transition condition (%I0.0.0) 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 

TOD Subtraction 
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TAN 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●                    

 
Function Description 

 
                    
              TAN         
    BOOL   EN  ENO  BOOL 
ANY_REAL   IN  OUT  ANY_REAL 
                    
    

 Input    EN: executes the function in case of 1 
          IN: tangent input value (radian) 
          
 Output   ENO: without an error, it will be 1 
          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) 
 

 Program Example 
LD IL 

 

 
 

     LD            %M0 
     JMPN          BBB 
     LD             INPUT 
     TAN 
     ST             RESULT 
     BBB: 

(1) If the transition condition (%M0) is ON, function TAN (Tangent operation) will be executed. 
(2) If the value of input variable declared as INPUT is 0.7853... (π/4 rad = 45°), RESULT declared as output 

variable will be 1.0000. 
                
     TAN (π/4) = 1 

 
         Input (IN1): INPUT (REAL) = 0.7853 
                                         (TAN) 
         Output (IN2): RESULT (REAL) = 9.99803722E-01 

Tangent Operation 
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TIME_TO_*** 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
           TIME_TO_*** 
 BOOL    EN      ENO   BOOL 
  TIME    IN      OUT    *** 
                       
    
 

 Input   EN: executes the function in case of 1 
         IN: time data to be converted  
  
 Output  ENO: without an error, it will be 1 
         OUT: type-converted data 

 
 

 
 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.  

 
 Program Example 

                 LD                    IL 
 

 
 

 
     LD             %M0 

     JMPN           AA 

     LD             IN_VAL 

     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) 
                                                                             (TIME_TO_UDINT) 
     Output (OUT): OUT_VAL (UDINT) = 120 (16#78) 
 

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

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

TIME type conversion 
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TOD_TO_*** 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
           TOD_TO_*** 
 BOOL    EN      ENO   BOOL 
   TOD    IN      OUT    *** 
                       
   
 

 Input   EN: executes the function in case of 1 
         IN: time of a day data to be converted  
   
 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 
 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.  

 
 Program Example 

                 LD                    IL 
 

 
 

  

     LD             % M0 

     JMPN           AA 

     LD             IN_VAL 

     DATE_TO_STRING 

     ST             OUT_VAL 

     AA: 

 

(1) If the transition condition (%M0) 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’ 

TOD type conversion 
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TRUNC 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
             TRUNC           
    BOOL   EN   ENO  BOOL 
ANY_REAL   IN  OUT  ANY_INT 
                    
    

 Input   EN: executes the function in case of 1 
         IN: REAL value to be converted  
         
 Output  ENO: without an error, it will be 1. 
         OUT: the Integer converted value 

 

 
 Function 

 
  Function  Input type  Output type                Description 
   TRUNC  REAL 

 LREAL 
 DINT 
 LINT 

Round off the decimal fraction of input IN and outputs 
the Integer value as OUT. 

 
 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. 

      
       Program Example 

LD IL 
 

 
 

 

     LD             REAL_VALUE 

     TRUNC 

     ST             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 

Set TRUNC (Round off the decimal fraction of IN and  
converts into integer number) 
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UDINT_TO_*** 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function                     Description 

 
          UDINT_TO_*** 
  BOOL   EN      ENO   BOOL 
  UDINT   IN      OUT   *** 
        

 Input   EN: executes the function in case of 1 
         IN: Unsigned Double Integer value to be converted 
  
 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 
 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 bit 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. 
 

 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. 
 

UDINT type conversion 
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 Program Example 

LD IL 

 

 
 

 

     LD             %M0 

     JMPN           ZZ 

     LD             IN_VAL 

     UDINT_TO_TIME 

     ST             OUT_VAL 

     ZZ: 

 
(1) If the input condition (%M0) 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_*** 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

                    
            UINT_TO_*** 
   BOOL   EN      ENO  BOOL 
    UINT   IN      OUT   ***         
    

 Input   EN: executes the function in case of 1 
         IN: Unsigned Integer value to be converted 
  
 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 
 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 bit 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. 

 

 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. 

 

UINT type conversion 
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 Program Example 
LD IL 

 

 

 

 

     LD             %M0 

     JMPN           PO 

     LD             IN_VAL 

     UINT_TO_WORD 

     ST             OUT_VAL 

     PO: 

 

(1) 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 
                                                                           (UINT_TO_WORD)      
      Output (OUT): OUT_VAL (WORD) = 16#FF 

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

0  0  0  0  0  0  0  0  1  1  1  1  1  1  1  1
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ULINT_TO_*** 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●                    

 
Function Description 

                    
          ULINT_TO_*** 

BOOL   EN      ENO  BOOL 
  ULINT   IN      OUT    *** 
                       

 Input    EN: executes the function in case of 1 
          IN: Unsigned Long Integer value to be converted 
  
 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 0~231-1, normal conversion. Otherwise an error occurs. 
 ULINT_TO_LINT  LINT  If input is 0~263-1, 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 0~232-1, 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. 

 ULINT_TO_BCD  BCD 
 If input is 0~9,999,999,999,999,999, normal conversion. Otherwise an 
error occurs. 

 ULINT_TO_REAL  REAL 
 Converts ULINT into REAL type. 
 During the conversion, an error caused by the precision may occur. 

 ULINT_TO_LREAL  LREAL 
 Converts ULINT into LREAL type. 
 During the conversion, an error caused by the precision may occur. 

 
 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. 

ULINT type conversion 
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 Program Example 
LD IL 

 

 
 

 

     LD             %M0 

     JMPN           PP 
     LD             IN_VAL 
     ULINT_TO_LINT 
     ST             OUT_VAL 
     PP: 
 

(1) 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_*** 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

                    
           USINT_TO_*** 
   BOOL   EN      ENO  BOOL 
   USINT   IN      OUT   *** 
        

 Input    EN: executes the function in case of 1 

          IN: Unsigned Short Integer value to be converted 
  
 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 
 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.  
 

 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. 

 
 

USINT type conversion 
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 Program Example 
LD IL 

 

 
 

 

     LD             %M0 

     JMPN           LL 

     LD             IN_VAL 

     USINT_TO_SINT 

     ST             OUT_VAL 

     LL: 

 
(1) 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) 
                                                                  (ULINT_TO_SINT) 
        Output (OUT): OUT_VAL (SINT) = 123 (16#7B)

0  1  1  1  1  0  1  1 

0  1  1  1  1  0  1  0 
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WDT_RST 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    
            WDT_RST         
   BOOL   EN   ENO   BOOL 
   BOOL   REQ  OUT   BOOL 
              
    

 Input    EN: executes the function in case of 1  
          REQ: requires to initialize watchdog timer 
         
 Output   ENO: without an error, it will be 1 
          OUT: After Watch_Dog timer initialization,  

output will be 1. 
 

 
 Function 
▷ It resets Watch-Dog Timer among the programs. 
▷ Available to use in case that scan time exceeds Watch-Dog Time set by the condition in the program.  
▷ 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. 
▷ 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 
 

   

 

WDT_RST function is available to use several times during 1 scan. 

Initialize Watch_Dog timer 
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 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 
 

 
 
 
 

   

 

 

 

 

 

 

 

 

 

 

 

 

     LD             %M0 

     JMPN           FG 

     LD             1 

     WDT_RST 

     ST              WDT_OK 

     FG: 

 

 
(1) If the transition condition (%M0) 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). 
 

 

 

Program that has 300MS scan time. 

Program that has 150MS scan time. 

Program that has 150MS scan time. 

Program that has 150MS scan time. 
Program that has 150MS scan time. 

 

Program that has 300MS scan time. 
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WORD_TO_*** 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

                   
          WORD_TO_*** 
 BOOL    EN      ENO   BOOL 
WORD    IN       OUT   *** 
                          
 

 Input    EN: executes the function in case of 1 
          IN: Bit string to be converted (16 bit)  
   
 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 
 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 0. 
 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 0. 
 WORD _TO_DATE  DATE  Converts into DATE type without changing the internal bit array. 
 WORD _TO_STRING  STRING  Converts WORD into STRING type.  

 Program Example 
LD IL 

 

 
 

 

     LD            %M0 

     JMPN          P0 

     LD             IN_VAL 

     WORD_TO_INT 

     ST             OUT_VAL 

     PO: 

(1) 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 
                                                                              (WORD-TO-INT)      
       Output(OUT): OUT_VAL(INT) = 4,369 (16#1111) 

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

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

WORD type conversion 
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XOR 
 Model GMR    GM1    GM2    GM3    GM4    GM6    GM7 

Application ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    ●●●●    

 
Function Description 

 
                    

               XOR        
    BOOL   EN  ENO  BOOL 

ANY_BIT   IN1  OUT  ANY_BIT 
  ANY_BIT   IN2                 
    
 

 Input    EN: executes the function in case of 1 
          IN1: the value to be XOR 
          IN2: the value to be XOR 
          Input variable number can be extended up to 8.     
 
 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   
■  Program Example 

LD IL 
 

 
 

 

     LD            %M0 

     JMPN          ZZ 

     LD            %MB10 

     XOR   IN1:=   CURRENT RESULT 

            IN2:=   ABC 

     ST             %QB0.0.0 

     ZZ: 

 
(1) If the transition condition (%M0) 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 
                                                            (XOR) 
             (IN2): ABC (BYTE) = 16#F0                                              
 
         Output (OUT): %QB0.0.0 (BYTE) = 16#3C 

1  1  0  0  1  1  0  0 

1  1  1  1  0  0  0  0 

0  0  1  1  1  1  0  0 

Exclusive OR 


