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5. IL (Instruction List) 
5.1. Overview 

▷ IL is a low-level 'assembler like' language. 

▷ IL is applicable to simple PLC systems. 

▷ Type 

 

 

                                      Label 

             45      THERE: 
           46      LDN         START      (* Switch input reading *) 
 

                                           Operand 

Line No.        Operator       Identifier                  Comment 

 

 

5.2. Current Result: CR 
 

▷ In IL, there is a register that stores an operation result by that time, which is called “CR (current 

result)”. 

▷ Only one CR exists in IL. 

▷ CR is able to be any data type. 

▷ The operator that puts a certain value to CR and determines its data type is LD (Load).  

 

Example 

LD %IX0.0.0 is to put the value of %IX0.0.0 to the CR. Now, the data type of CR is BOOL because the 

data type expressed as X is BOOL. If variable VAL is declared as INT and is written as LD VAL, it 

writes the value of VAL to CR and the data type of CR is INT.  

 

▷ ST operator stores the current result (CR) in a variable. 

 

Example 

If variable VAL is declared as INT and is written as ST VAL, this means that CR is stored in variable 

VAL. At this time, the data type of CR should be INT. Unless CR is an INT type, an error occurs when 

compiling. 
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Please read the following: 

LD   %IX0.0.0 

ST   VAL (assume that variable VAL is declared as INT) 

CR is assigned as BOOL in the first row and declared as INT in the second row, which results in an 

error when compiling.  

LD   %IX0.0.0 

ST   START 

LD   20 

ST   VAL (assume that variable START is declared as BOOL and variable VAL as INT) 

The above example is executed normally because the data type to store CR respectively is the same. 

5.3. Instructions 
▷ IL is a list of instructions. 

▷ Each instruction must begin on a new line, and must contain an operator, completed with optional 

modifiers and, if necessary, for the specific operation, one or more operands, separated with 

commas (','). 

5.3.1. Label 
▷ A label followed by a colon (':') may precede the instruction. 

▷ Labels are used as operands for some operations such as jumps.  

5.3.2. Modifier 
▷ The modifier character must complete the name of the operator, with no blank characters between 

them. There’re three types of modifiers: N, (, C. 

▷ The N modifier indicates a Boolean negation of the operand. 

 

Example 

ANDN %IX2.0.0 is interpreted as: 

 CR <= CR AND NOT %IX2.0.0 

When N is attached to JMP, CAL and RET with no blank character between them, this means it 

executes the instruction when CR is BOOL 0. 

 

▷ Modifier ‘(‘ delays the operation of an operator until it meets operator ‘)’. 

As there is only one CR in IL, it is available to execute the delayed operation: CR is kept while other 

operations are executed and after that, operation will be done with the stored CR value.  

 

Type Characteristic Semantics 

( Modifier Operation is delayed. 

) Operator Evaluation deferred operation used with ‘(‘ 
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Example 

AND(  %IX1.0.0 

OR    %IX2.0.0 ) 

CR <= CR AND (%IX1.0.0 OR %IX2.0.0) 

This means that the execution of AND will be delayed until ‘)’ appears. After the operation inside the 

parentheses, %IX1.0.0 OR %IX2.0.0, is executed, the operation with the result will be done. 

▷ Modifier ‘C’ indicates that the attached instruction must be executed only if the current result has 

the Boolean value 1 (TRUE). 

 

Example 

JMPC THERE 

If CR is BOOL 1, jump to THERE. 

5.3.3. Basic Operator 
▷ Basic operators are as follows: 

No. Operator Modifier Operand Semantics 

1 LD N Data Set current results equal to operand 

2 ST N Data Store current results to operand 

3 

 

S 

R 

 

 

BOOL 

BOOL 

If CR is BOOL 1, set Boolean Operand to 1 

If CR is BOOL 1, set Boolean Operand to 0 

4 

5 

6 

AND 

OR 

XOR 

N,( 

N,( 

N,( 

Data 

Data 

Data 

Boolean AND operation 

Boolean OR operation 

Boolean XOR operation 

7 

8 

9 

10 

ADD 

SUB 

MUL 

DIV 

( 

( 

( 

( 

Data 

Data 

Data 

Data 

Addition operation 

Subtraction operation 

Multiplication operation 

Division operation 

11 

12 

13 

14 

15 

16 

GT 

GE 

EQ 

NE 

LE 

LT 

( 

( 

( 

( 

( 

( 

Data 

Data 

Data 

Data 

Data 

Data 

Comparison operation: > (greater than) 

Comparison operation: >= (greater than or equal to) 

Comparison operation: = (equal to) 

Comparison operation: <> (not equal) 

Comparison operation: <= (less than or equal to) 

Comparison operation: < (less than) 

17 

18 

19 

JMP 

CAL 

RET 

C, N 

C, N 

C, N 

Label 

Name 

Jump to label 

Call a function or function block 

Return from a function or function block 

20 )   Evaluation deferred operation used with ‘(‘ 
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▷ Operators from no. 4 to 16 execute the following functions: 

  CR <== CR Operation Operand 

  After executing the operation made between CR and operand value is done, it stores the result in CR. 

Example 

AND %IX1.0.0 is interpreted as follows: 

 CR <= CR AND %IX1.0.0 

 

▷ Comparison operator stores its Boolean result in CR after a comparison operation made between 

CR and the right operand. 

 

Example 

For GT %MW10, if CR is greater than the value of internal memory word 10, the value of CR will be 

BOOL 1. Otherwise it will be 0. 

 

▷ The data type of CR is not modified by most of the operation instructions. However, in case of 

comparison operators, a data type of CR is changed. 

 

Example 

LD VAL       (a) 

EQ GROSS (b) 

AND    %IX0.0.0 (c) 

ST      START (d) 

(assume that variable START is declared as BOOL, and variable VAL and GROSS as INT) 

 

At (a) row, the INT value of VAL is put in CR. At (b) row, after comparing the CR to INT value of 

GROSS, if the value is same, it puts BOOL 1 in CR; if not, CR is BOOL 0. At this time, a data type 

of CR changes from INT to BOOL. Accordingly, instructions of (c) and (d) rows are normal without 

making an error. 
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5.3.3.1. Basic Operator 
 (1) LD 

Meaning It loads a value in the current result. A data type of CR changes according to the 

operand data type. 

Modifier N: If the operand is BOOL, it negates its value and loads it in CR. 

Operand All the data types including constant are available. 

Examples LD    TRUE 

 

LD    INT_VALUE 

 

LD    T#1S 

 

LDN   B_VALUE 

The value of BOOL 1 is loaded in CR. 

The data type of CR is BOOL. 

The value of INT_VALUE is loaded in CR. 

The data type of CR is INT. 

T#1S, time constant, is loaded in CR. 

The data type of CR is TIME. 

The value of B_VALUE is negated and is loaded in CR.  

The data type of CR is BOOL. 

 (2) ST 

Meaning It stores the current result (CR) in a variable (operand). 

The data type of both CR and operand should be the same. The current result is not 

modified by this operation. 

Modifier N: If CR is BOOL, it negates its value and stores it in the operand. At this time, the 

value of CR does not change. 

Operand All the data types except constant are available. 

Its data type should be the same as that of CR. 

Examples LD    FALSE 

 

ST    B_VALUE1 

 

STN   B_VALUE2 

  

LD    INT_VALUE 

 

ST    I_VALUE1 

 

LD   D#1995-12-25 

 

ST    D_VALUE1 

The value of BOOL 0 is loaded in CR.  

The data type of CR is BOOL. 

Stores the value of CR in variable B_VALUE1 of which data 

type is BOOL. 

Negates the value of CR and stores it in B_VALUE2 of which 

data type is BOOL.   

The value of INT_VALUE that is INT variable is loaded in CR. 

The data type of CR is INT. 

Stores the value of CR in variable I_VALUE1 of which data 

type is INT. 

Date constant D#1995-12-25 is loaded in CR. 

At this time, a data type of CR is DATE. 

Stores the value of CR in variable D_VALUE1 of which data 

type is DATE. 
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 (3) S (Set) 

Meaning If CR is BOOL 1, the operand value of which data type is BOOL will be 1. 

No operation is processed if CR is BOOL 0. 

The current result is not modified by this operation. 

Modifier None 

Operand Only BOOL data type is available. 

Constant is not available. 

Examples LD    FALSE 

 

S     B_VALUE1 

 

LD    TRUE 

 

S     B_VALUE2 

The value of BOOL 0 is loaded in CR. At this time, a data type 

of CR is BOOL. 

No operation is processed because CR is 0. 

The value of B_VALUE1 does not change. 

The value of BOOL 1 is loaded in CR. At this time, a data type 

of CR is BOOL. 

As CR is 1, the value of B_VALUE2 whose data type is BOOL 

will be 1. 

 

(4) R (Reset) 

Meaning If CR is BOOL 1, the operand value whose data type is BOOL will be 0. 

No operation is processed if CR is BOOL 0. 

The current result is not modified by this operation. 

Modifier None 

Operand Only BOOL data type is available. 

Constant is not available. 

Examples LD    FALSE 

 

R     B_VALUE1 

 

LD    TRUE 

 

R     B_VALUE2 

 

ST    B_VALUE3 

The value of BOOL 0 is loaded in CR. At this time, a data type 

of CR is BOOL. 

No operation is processed because CR is 0. 

The value of B_VALUE1 does not change. 

The value of BOOL 1 is loaded in CR. At this time, a data type 

of CR is BOOL. 

As CR is 1, the value of B_VALUE2 whose data type is BOOL 

will be 0. The value of CR does not change. 

The value of CR (Boolean 1) is stored in B_VALUE3 whose 

data type is BOOL. 
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 (5) AND 

Meaning After logical AND operation for CR and the operand value, stores the operation result in 

CR. At this time, a data type of both CR and the operand should be the same. The 

operand value does not change. 

Modifier N: If the operand data type is BOOL, logical AND operation is made between the 

operand value and CR after negating the operand value. 

(: If a data type of operand is BOOL, moves CR value in other place for a while and 

stores the operand value in CR (deferred operation). 

Operand Only BOOL, BYTE, WORD, DWORD, LWORD data types are available. 

Constant is also available. 

Examples LD    B_VALUE1 

 

AND   B_VALUE2 

 

ANDN  B_VALUE3 

 

 

ST    B_VALUE4 

 

 

LD    W_VALUE1 

 

AND  W_VALUE2 

 

ST    W_VALUE3 

 

 

LD    B_VALUE1 

 

AND(  B_VALUE2 

 

OR    B_VALUE3 

 

) 

 

ST    B_VALUE4 

The value of B_VALUE1 whose data type is BOOL is loaded in 

CR. At this time, a data type of CR is BOOL. 

After logical AND operation for CR and the value of B_VALUE2 

whose data type is BOOL, stores the result in CR. 

After negating the value of B_VALUE3, logical AND operation is 

made between CR and the value of B_VALUE3 whose data type 

is BOOL. 

Stores CR value in B_VALUE4 whose data type is BOOL.  

B_VALUE4 <== B_VALUE1 AND B_VALUE2 AND NOT (B_VALUE3) 

 

The value of W_VALUE1 whose data type is WORD is loaded in 

CR. At this time, a data type of CR is WORD. 

After logical AND operation for CR and the value of W_VALUE2 

whose data type is WORD, stores the result in CR. 

Stores CR value in W_VALUE3 whose data type is WORD. 

W_VALUE3 <== W_VALUE1 AND W_VALUE2 

 

The value of B_VALUE1 whose data type is BOOL is loaded in 

CR. At this time, a data type of CR is BOOL. 

Moves CR value in other place and stores the value of 

B_VALUE2 whose data type is BOOL in CR. 

After logical OR operation for CR and the value of B_VALUE3 

whose data type is BOOL, stores the result in CR. 

After logical AND operation for the current CR value and the 

moved CR value stored in other place, stores the result in CR. 

Stores CR value in B_VALUE4 whose data type is BOOL. 

B_VALUE4 <== B_VALUE1 AND (B_VALUE2 OR B_VALUE3) 
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 (6) OR 

Meaning After logical OR operation for CR and the operand value, stores the operation result in 

CR. At this time, a data type of both CR and the operand should be the same. The 

operand value does not change. 

Modifier N: If the operand data type is BOOL, logical AND operation is made between the 

operand value and CR after negating the operand value. 

(: If a data type of operand is BOOL, moves CR value in other place for a while and 

stores the operand value in CR (deferred operation). 

Operand Only BOOL, BYTE, WORD, DWORD, LWORD data types are available. 

Constant is also available. 

Examples LD   B_VALUE1 

 

OR   B_VALUE2 

 

ORN  B_VALUE3 

 

 

ST   B_VALUE4 

 

 

LD   W_VALUE1 

 

OR  W_VALUE2 

 

ST   W_VALUE3 

 

 

LD   B_VALUE1 

 

OR(  B_VALUE2 

 

AND  B_VALUE3 

 

) 

 

ST   B_VALUE4 

The value of B_VALUE1 whose data type is BOOL is loaded in 

CR. At this time, a data type of CR is BOOL. 

After logical OR operation for CR and the value of B_VALUE2 

whose data type is BOOL, stores the result in CR. 

After negating the value of B_VALUE3, logical OR operation is 

made between CR and the value of B_VALUE3 whose data type 

is BOOL. 

Stores CR value in B_VALUE4 whose data type is BOOL. 

B_VALUE4 <== B_VALUE1 OR B_VALUE2 OR NOT (B_VALUE3) 

 

The value of W_VALUE1 whose data type is WORD is loaded in 

CR. At this time, a data type of CR is WORD. 

After logical AND operation for CR and the value of W_VALUE2 

whose data type is WORD, stores the result in CR. 

Stores CR value in W_VALUE3 whose data type is WORD. 

W_VALUE3 <== W_VALUE1 OR W_VALUE2 

 

The value of B_VALUE1 whose data type is BOOL is loaded in 

CR. At this time, a data type of CR is BOOL. 

Moves CR value in other place and stores the value of 

B_VALUE2 whose data type is BOOL in CR. 

After logical AND operation for CR and the value of B_VALUE3 

whose data type is BOOL, stores the result in CR. 

After logical OR operation for the current CR value and the 

moved CR value stored in other place, stores the result in CR. 

Stores CR value in B_VALUE4 whose data type is BOOL. 

B_VALUE4 <== B_VALUE1 OR (B_VALUE2 AND B_VALUE3) 



  5. IL 

 5-9 

 (7) XOR 

Meaning After logical XOR operation for CR and the operand value, stores the operation result in 

CR. At this time, a data type of both CR and the operand should be the same. The 

operand value does not change. 

 Modifier N: If the operand data type is BOOL, logical AND operation is made between the 

operand value and CR after negating the operand value. 

(: If a data type of operand is BOOL, moves CR value in other place for a while and 

stores the operand value in CR (deferred operation). 

Operand Only BOOL, BYTE, WORD, DWORD, LWORD data types are available. 

Constant is also available. 

Examples LD    B_VALUE1 

 

XOR   B_VALUE2 

 

XORN  B_VALUE3 

 

 

ST    B_VALUE4 

 

 

LD    W_VALUE1 

 

XOR  W_VALUE2 

 

ST    W_VALUE3 

 

 

LD    B_VALUE1 

 

XOR(  B_VALUE2 

 

AND   B_VALUE3 

 

) 

 

ST    B_VALUE4 

The value of B_VALUE1 whose data type is BOOL is loaded in 

CR. At this time, a data type of CR is BOOL. 

After logical XOR operation for CR and the value of B_VALUE2 

whose data type is BOOL, stores the result in CR. 

After negating the value of B_VALUE3, logical XOR operation is 

made between CR and the value of B_VALUE3 whose data type 

is BOOL. 

Stores CR value in B_VALUE4 whose data type is BOOL. 

B_VALUE4 <== B_VALUE1 XOR B_VALUE2 XOR NOT (B_VALUE3) 

 

The value of W_VALUE1 whose data type is WORD is loaded in 

CR. At this time, a data type of CR is WORD. 

After logical XOR operation for CR and the value of W_VALUE2 

whose data type is WORD, stores the result in CR. 

Stores CR value in W_VALUE3 whose data type is WORD. 

W_VALUE3 <== W_VALUE1 XOR W_VALUE2 

 

The value of B_VALUE1 whose data type is BOOL is loaded in 

CR. At this time, a data type of CR is BOOL. 

Moves CR value in other place and stores the value of 

B_VALUE2 whose data type is BOOL in CR. 

After logical AND operation for CR and the value of B_VALUE3 

whose data type is BOOL, stores the result in CR. 

After logical XOR operation for the current CR value and the 

moved CR value stored in other place, stores the result in CR. 

Stores CR value in B_VALUE4 whose data type is BOOL. 

B_VALUE4 <== B_VALUE1 XOR (B_VALUE2 AND B_VALUE3) 
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 (8) ADD 

Meaning After addition operation for CR and the operand value, stores the operation result in CR. 

At this time, a data type of both CR and the operand should be the same. The operand 

value does not change. 

Modifier (: Moves CR value in other place for a while and stores the operand value in CR 

(deferred operation). 

Operand Only SINT, INT, DINT, LINT, USINT, UINT, UDINT, ULINT, REAL, LREAL data types 

are available. 

Constant is also available. 

Examples LD    I_VALUE1 

 

ADD   I_VALUE2 

 

ST    I_VALUE3 

 

 

LD    D_VALUE1 

 

ADD(  D_VALUE2 

 

DIV   D_VALUE3 

 

) 

 

ST    D_VALUE4 

 

The value of I_VALUE1 whose data type is INT is loaded in CR. 

At this time, a data type of CR is INT. 

After ADD operation for CR and the value of I_VALUE2 whose 

data type is INT, stores the result in CR. 

Stores CR value in I_VALUE3 whose data type is INT. 

I_VALUE3 <== I_VALUE1 + I_VALUE2 

 

The value of D_VALUE1 whose data type is DINT is loaded in 

CR. At this time, a data type of CR is DINT. 

Moves CR value in other place and stores the value of 

D_VALUE2 whose data type is DINT in CR. 

After DIV operation for CR and the value of D_VALUE3 whose 

data type is DINT, stores the result in CR. 

After ADD operation for the current CR value and the moved CR 

value stored in other place, stores the result in CR. 

Stores the CR value in D_VALUE4 whose data type is DINT. 

D_VALUE4 <== D_VALUE1 + (D_VALUE2 / D_VALUE3) 
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 (9) SUB 

Meaning After subtraction operation for CR and the operand value, stores the operation result in 

CR. At this time, a data type of both CR and the operand should be the same. The 

operand value does not change. 

Modifier (: Moves CR value in other place for a while and stores the operand value in CR 

(deferred operation). 

Operand Only SINT, INT, DINT, LINT, USINT, UINT, UDINT, ULINT, REAL, LREAL data types 

are available. 

Constant is also available. 

Examples LD    I_VALUE1 

 

SUB   I_VALUE2 

 

ST    I_VALUE3 

 

 

LD    D_VALUE1 

 

SUB(  D_VALUE2 

 

MUL   D_VALUE3 

 

) 

 

ST    D_VALUE4 

 

The value of I_VALUE1 whose data type is INT is loaded in CR. 

At this time, a data type of CR is INT. 

After SUB operation for CR and the value of I_VALUE2 whose 

data type is INT, stores the result in CR. 

Stores CR value in I_VALUE3 whose data type is INT. 

I_VALUE3 <== I_VALUE1 - I_VALUE2 

 

The value of D_VALUE1 whose data type is DINT is loaded in 

CR. At this time, a data type of CR is DINT. 

Moves CR value in other place and stores the value of 

D_VALUE2 whose data type is DINT in CR. 

After MUL operation for CR and the value of D_VALUE3 whose 

data type is DINT, stores the result in CR. 

After SUB operation for the current CR value and the moved CR 

value stored in other place, stores the result in CR. 

Stores the CR value in D_VALUE4 whose data type is DINT. 

D_VALUE4 <== D_VALUE1 - (D_VALUE2 X D_VALUE3) 
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 (10) MUL 

 Meaning After multiplication operation for CR and the operand value, stores the operation result in 

CR. At this time, a data type of both CR and the operand should be the same. The 

operand value does not change. 

Modifier (: Moves CR value in other place for a while and stores the operand value in CR 

(deferred operation). 

Operand Only SINT, INT, DINT, LINT, USINT, UINT, UDINT, ULINT, REAL, LREAL data types are 

available. 

Constant is also available. 

Examples LD    I_VALUE1 

 

MUL   I_VALUE2 

 

ST    I_VALUE3 

 

 

LD    D_VALUE1 

 

MUL(  D_VALUE2 

 

SUB   D_VALUE3 

 

) 

 

ST    D_VALUE4 

 

The value of I_VALUE1 whose data type is INT is loaded in CR. 

At this time, a data type of CR is INT. 

After MUL operation for CR and the value of I_VALUE2 whose 

data type is INT, stores the result in CR. 

Stores CR value in I_VALUE3 whose data type is INT. 

I_VALUE3 <== I_VALUE1 X I_VALUE2 

 

The value of D_VALUE1 whose data type is DINT is loaded in 

CR. At this time, a data type of CR is DINT. 

Moves CR value in other place and stores the value of 

D_VALUE2 whose data type is DINT in CR. 

After SUB operation for CR and the value of D_VALUE3 whose 

data type is DINT, stores the result in CR. 

After MUL operation for the current CR value and the moved CR 

value stored in other place, stores the result in CR. 

Stores the CR value in D_VALUE4 whose data type is DINT. 

D_VALUE4 <== D_VALUE1 X (D_VALUE2 - D_VALUE3) 
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 (11) DIV 

Meaning After division operation for CR and the operand value, stores the operation result in CR. 

At this time, a data type of both CR and the operand should be the same. The operand 

value does not change. 

 Modifier (: Moves CR value in other place for a while and stores the operand value in CR 

(deferred operation). 

Operand Only SINT, INT, DINT, LINT, USINT, UINT, UDINT, ULINT, REAL, LREAL data types 

are available. 

Constant is also available. 

Examples LD    I_VALUE1 

 

DIV   I_VALUE2 

 

ST    I_VALUE3 

 

 

LD    D_VALUE1 

 

DIV(  D_VALUE2 

 

ADD   D_VALUE3 

 

) 

 

ST    D_VALUE4 

 

The value of I_VALUE1 whose data type is INT is loaded in CR. 

At this time, a data type of CR is INT. 

After DIV operation for CR and the value of I_VALUE2 whose 

data type is INT, stores the result in CR. 

Stores CR value in I_VALUE3 whose data type is INT. 

I_VALUE3 <== I_VALUE1 / I_VALUE2 

 

The value of D_VALUE1 whose data type is DINT is loaded in 

CR. At this time, a data type of CR is DINT. 

Moves CR value in other place and stores the value of 

D_VALUE2 whose data type is DINT in CR. 

After ADD operation for CR and the value of D_VALUE3 whose 

data type is DINT, stores the result in CR. 

After DIV operation for the current CR value and the moved CR 

value stored in other place, stores the result in CR. 

Stores the CR value in D_VALUE4 whose data type is DINT. 

D_VALUE4 <== D_VALUE1 / (D_VALUE2 + D_VALUE3) 
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 (12) GT 

Meaning After comparison operation for CR and the operand value, stores the BOOL result in 

CR. CR will be 1 only if CR is greater than operand. A data type of both CR and the 

operand should be the same. The operand value does not change. After operation, a 

data type of CR will be BOOL regardless of the operand data type. 

Modifier (: Moves CR value in other place for a while and stores the value of operand in CR 

(deferred operation). 

Operand All the data types except ARRAY are available. 

Constant is also available. 

Examples  

 

LD    I_VAL1 

GT    I_VAL2 

 

 

ST    B_VAL1 

 

 

LD    I_VAL2 

GT    I_VAL1 

 

 

ST    B_VAL2 

 

 

LD    I_VAL1 

GT(   I_VAL2 

 

SUB   I_VAL3 

 

) 

 

 

ST    B_VAL3 

 

In case that I_VAL1 = 50, I_VAL2 = 100 IVAL_3 = 70, 

 

The value of I_VAL1 whose data type is INT is loaded in CR. 

After comparison operation for CR and the value of I_VAL2 

whose data type is INT, stores the result in CR.  

(As I_VAL1 < I_VAL2, CR will be 0) 

Stores CR value in B_VAL1 whose data type is BOOL. 

B_VAL1 <== FALSE 

 

The value of I_VAL2 whose data type is INT is loaded in CR. 

After comparison operation for CR and the value of I_VAL1 

whose data type is INT, stores the result in CR. 

(As I_VAL1 < I_VAL2, CR will be 1) 

Stores CR value in B_VAL2 whose data type is BOOL. 

B_VAL2 <== TRUE 

 

The value of I_VAL1 whose data type is INT is loaded in CR. 

Moves CR value in other place and stores the value of I_VAL2 

whose data type is INT in CR. 

After SUB operation for CR and the value of I_VAL3 whose data 

type is INT, stores the result in CR. 

After comparison operation for the current CR value and the 

moved CR value stored in other place, stores the result in CR. 

(As the stored CR > current CR, CR will be 1) 

Stores the CR value in B_VAL3 whose data type is BOOL. 

B_VAL3 <== TRUE 
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 (13) GE 

Meaning After comparison operation for CR and the operand value, stores the BOOL result in 

CR. CR will be 1 only if CR is greater than operand. A data type of both CR and the 

operand should be the same. The operand value does not change. After operation, a 

data type of CR will be BOOL regardless of the operand data type. 

Modifier (: Moves CR value in other place for a while and stores the value of operand in CR 

(deferred operation). 

Operand All the data types except ARRAY are available. 

Constant is also available. 

Examples  

 

LD    I_VAL1 

GE    I_VAL2 

 

 

ST    B_VAL1 

 

 

LD    I_VAL2 

GE    I_VAL1 

 

 

ST    B_VAL2 

 

 

LD    I_VAL1 

GE(   I_VAL2 

 

SUB   I_VAL3 

 

) 

 

 

ST    B_VAL3 

 

In case that I_VAL1 = 50, I_VAL2 = 100 IVAL_3 = 70, 

 

The value of I_VAL1 whose data type is INT is loaded in CR. 

After comparison operation for CR and the value of I_VAL2 

whose data type is INT, stores the result in CR.  

(As I_VAL1 < I_VAL2, CR will be 0) 

Stores CR value in B_VAL1 whose data type is BOOL. 

B_VAL1 <== FALSE 

 

The value of I_VAL2 whose data type is INT is loaded in CR. 

After comparison operation for CR and the value of I_VAL1 

whose data type is INT, stores the result in CR. 

(As I_VAL1 < I_VAL2, CR will be 1) 

Stores CR value in B_VAL2 whose data type is BOOL. 

B_VAL2 <== TRUE 

 

The value of I_VAL1 whose data type is INT is loaded in CR. 

Moves CR value in other place and stores the value of I_VAL2 

whose data type is INT in CR. 

After SUB operation for CR and the value of I_VAL3 whose data 

type is INT, stores the result in CR. 

After comparison operation for the current CR value and the 

moved CR value stored in other place, stores the result in CR. 

(As the stored CR > current CR, CR will be 1) 

Stores the CR value in B_VAL3 whose data type is BOOL. 

B_VAL3 <== TRUE 
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 (14) EQ 

Meaning After comparison operation for CR and the operand value, stores the BOOL result in 

CR. CR will be 1 only if CR is greater than operand. A data type of both CR and the 

operand should be the same. The operand value does not change. After operation, a 

data type of CR will be BOOL regardless of the operand data type. 

Modifier (: Moves CR value in other place for a while and stores the value of operand in CR 

(deferred operation). 

Operand All the data types except ARRAY are available. 

Constant is also available. 

Examples  

 

LD    I_VAL1 

EQ    I_VAL2 

 

 

ST    B_VAL1 

 

 

LD    I_VAL1 

EQ    I_VAL3 

 

 

ST    B_VAL2 

 

 

LD    I_VAL1 

EQ(   I_VAL2 

 

SUB   I_VAL3 

 

) 

 

 

ST    B_VAL3 

 

In case that I_VAL1 = 50, I_VAL2 = 100 IVAL_3 = 50,  

 

The value of I_VAL1 whose data type is INT is loaded in CR. 

After comparison operation for CR and the value of I_VAL2 

whose data type is INT, stores the result in CR.  

(As I_VAL1 < I_VAL2, CR will be 0) 

Stores CR value in B_VAL1 whose data type is BOOL. 

B_VAL1 <== FALSE 

 

The value of I_VAL2 whose data type is INT is loaded in CR. 

After comparison operation for CR and the value of I_VAL1 

whose data type is INT, stores the result in CR. 

(As I_VAL1 = I_VAL3, CR will be 1) 

Stores CR value in B_VAL2 whose data type is BOOL. 

B_VAL2 <== TRUE 

 

The value of I_VAL1 whose data type is INT is loaded in CR. 

Moves CR value in other place and stores the value of I_VAL2 

whose data type is INT in CR. 

After SUB operation for CR and the value of I_VAL3 whose data 

type is INT, stores the result in CR. 

After comparison operation for the current CR value and the 

moved CR value stored in other place, stores the result in CR. 

(As the stored CR = current CR, CR will be 1) 

Stores the CR value in B_VAL3 whose data type is BOOL. 

B_VAL3 <== TRUE 
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 (15) NE 

Meaning After comparison operation for CR and the operand value, stores the BOOL result in 

CR. CR will be 1 only if CR is greater than operand. A data type of both CR and the 

operand should be the same. The operand value does not change. After operation, a 

data type of CR will be BOOL regardless of the operand data type. 

Modifier (: Moves CR value in other place for a while and stores the value of operand in CR 

(deferred operation). 

Operand All data types except ARRAY are available. 

Constant is also available. 

Examples  

 

LD    I_VAL1 

NE    I_VAL3 

 

 

ST    B_VAL1 

 

 

LD    I_VAL1 

NE    I_VAL2 

 

 

ST    B_VAL2 

 

 

LD    I_VAL1 

NE(   I_VAL2 

 

SUB   I_VAL3 

 

) 

 

 

ST    B_VA3 

 

In case that I_VAL1 = 50, I_VAL2 = 100 IVAL_3 = 50, 

 

The value of I_VAL1 whose data type is INT is loaded in CR. 

After comparison operation for CR and the value of I_VAL2 

whose data type is INT, stores the result in CR. 

(As I_VAL1 = I_VAL3, CR will be 0) 

Stores CR value in B_VAL1 whose data type is BOOL. 

B_VAL1 <== FALSE 

 

The value of I_VAL2 whose data type is INT is loaded in CR. 

After comparison operation for CR and the value of I_VAL1 

whose data type is INT, stores the result in CR. 

(As I_VAL1 <> I_VAL2, CR will be 1) 

Stores CR value in B_VAL2 whose data type is BOOL. 

B_VAL2 <== TRUE 

 

The value of I_VAL1 whose data type is INT is loaded in CR. 

Moves CR value in other place and stores the value of I_VAL2 

whose data type is INT in CR. 

After SUB operation for CR and the value of I_VAL3 whose data 

type is INT, stores the result in CR. 

After comparison operation for the current CR value and the 

moved CR value stored in other place, stores the result in CR. 

(As the stored CR = current CR, CR will be 0) 

Stores the CR value in B_VAL3 whose data type is BOOL. 

B_VAL2 <== FALSE 



5. IL 
 

 5-18 

 (16) LE 

Meaning After comparison operation for CR and the operand value, stores the BOOL result in 

CR. CR will be 1 only if CR is greater than operand. A data type of both CR and the 

operand should be the same. The operand value does not change. After operation, a 

data type of CR will be BOOL regardless of the operand data type. 

Modifier (: Moves CR value in other place for a while and stores the value of operand in CR 

(deferred operation). 

Operand All data types except ARRAY are available. 

Constant is also available. 

Examples  

 

LD    I_VAL2 

LE    I_VAL1 

 

 

ST    B_VAL1 

 

 

LD    I_VAL1 

LE    I_VAL2 

 

 

ST    B_VAL2 

 

 

LD    I_VAL1 

LE(   I_VAL2 

 

SUB   I_VAL3 

 

) 

 

 

ST    B_VA3 

 

In case that I_VAL1 = 50, I_VAL2 = 100 IVAL_3 = 70, 

 

The value of I_VAL2 whose data type is INT is loaded in CR. 

After comparison operation for CR and the value of I_VAL1 

whose data type is INT, stores the result in CR. 

(As I_VAL1 < I_VAL2, CR will be 0) 

Stores CR value in B_VAL1 whose data type is BOOL. 

B_VAL1 <== FALSE 

 

The value of I_VAL1 whose data type is INT is loaded in CR. 

After comparison operation for CR and the value of I_VAL2 

whose data type is INT, stores the result in CR. 

(As I_VAL1 < I_VAL2, CR will be 1) 

Stores CR value in B_VAL2 whose data type is BOOL. 

B_VAL2 <== TRUE 

 

The value of I_VAL1 whose data type is INT is loaded in CR. 

Moves CR value in other place and stores the value of I_VAL2 

whose data type is INT in CR. 

After SUB operation for CR and the value of I_VAL3 whose data 

type is INT, stores the result in CR. 

After comparison operation for the current CR value and the 

moved CR value stored in other place, stores the result in CR. 

(As the stored CR  > current CR, CR will be 0) 

Stores the CR value in B_VAL3 whose data type is BOOL. 

B_VAL2 <== FALSE 
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 (17) LT 

Meaning After comparison operation for CR and the operand value, stores the BOOL result in 

CR. CR will be 1 only if CR is greater than operand. A data type of both CR and the 

operand should be the same. The operand value does not change. After operation, a 

data type of CR will be BOOL regardless of the operand data type. 

Modifier (: Moves CR value in other place for a while and stores the value of operand in CR 

(deferred operation). 

Operand All data types except ARRAY are available. 

Constant is also available. 

Examples  

 

LD    I_VAL2 

LT    I_VAL1 

 

 

ST    B_VAL1 

 

 

LD    I_VAL1 

LT    I_VAL2 

 

 

ST    B_VAL2 

 

 

LD    I_VAL1 

LT(   I_VAL2 

 

SUB   I_VAL3 

 

) 

 

 

ST    B_VA3 

 

In case that I_VAL1 = 50, I_VAL2 = 100 IVAL_3 = 70, 

 

The value of I_VAL2 whose data type is INT is loaded in CR. 

After comparison operation for CR and the value of I_VAL1 

whose data type is INT, stores the result in CR.  

(As I_VAL1 < I_VAL2, CR will be 0) 

Stores CR value in B_VAL1 whose data type is BOOL. 

B_VAL1 <== FALSE 

 

The value of I_VAL1 whose data type is INT is loaded in CR. 

After comparison operation for CR and the value of I_VAL2 

whose data type is INT, stores the result in CR. 

(As I_VAL1 < I_VAL2, CR will be 1) 

Stores CR value in B_VAL2 whose data type is BOOL. 

B_VAL2 <== TRUE 

 

The value of I_VAL1 whose data type is INT is loaded in CR. 

Moves CR value in other place and stores the value of I_VAL2 

whose data type is INT in CR. 

After SUB operation for CR and the value of I_VAL3 whose data 

type is INT, stores the result in CR. 

After comparison operation for the current CR value and the 

moved CR value stored in other place, stores the result in CR. 

(As the stored CR  > current CR, CR will be 0) 

Stores the CR value in B_VAL3 whose data type is BOOL. 

B_VAL2 <== FALSE 
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 (18) JMP 

Meaning Jumps to the specified label. 

Modifier C: If CR whose data type is BOOL is TRUE (1), it jumps to the specified label. 

   If CR whose data type is BOOL is FALSE (0), it does not jump to the specified label 

but executes the next instruction. 

N: If CR whose data type is BOOL is FALSE (0), it jumps to the specified label. 

   If CR whose data type is BOOL is TRUE (1), it does not jump to the specified label 

but executes the next instruction. 

If there is no modifier, it jumps to the label regardless of CR value. 

Operand Label defined in the same IL program. 

Examples  

 

 

LD       B_VAL1 

 

JMPC     THERE1 

 

LD       I_VAL1 

JMP      THERE2 

THERE1: 

LD       I_VAL2 

THERE2: 

ST       I_VAL3 

 

 

 

LD       B_VAL2 

JMPN    THERE3 

LD       B_VALUE 

SEL 

   G:=   CURRENT 

         RESULT 

   IN1:= I_VAL1 

   IN2:= I_VAL2 

ST       I_VAL3 

THERE3: 

This is a program that stores the value of I_VAL1 or I_VAL2 in 

I_VAL3 according to the value of B_VAL1 whose data type is 

BOOL. 

The value of B_VAL1 whose data type is BOOL is loaded in 

CR. 

If CR is 1, it jumps to THERE1 label; if CR is 0, it executes the 

next instruction. 

CR <== I_VAL1 

Jumps to THERE2 label unconditionally. 

THERE1 label 

CR  <== I_VAL2 

THERE2 label 

I_VAL3 <== CR 

 

This is a program that executes SEL function if the value of 

B_VAL2 whose data type is BOOL is 1. 

CR <== B_VAL2 

If CR is 0 (FALSE), it jumps to THERE3 label. 

CR <== B_VALUE 

Calls SEL function. 

 

 

 

 

I_VAL3 <== CR 

THERE3 label 
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 (19) CAL 

Meaning Calls the function block whose name is described in the operand section. 

Modifier C: if CR whose data type is BOOL is TRUE (1), it calls a function block. 

   If CR whose data type is BOOL is FALSE (0), it does not call a function block. 

N : if CR whose data type is BOOL is FALSE (0), it calls a function block. 

If CR whose data type is BOOL is TRUE (1), it does not call a function block. 

   If there is no modifier, it calls a function block regardless of CR. 

Operand Function block name 

Examples  

 

LD        B_VAL1 

 

CALC TON  TIMER1 

     IN:= T_INPUT 

     PT:= PRE_TIME 

 

 

 

LD        B_VAL2 

 

CALN CTU  COUNT1 

     CU:= B_UP 

     R:=  B_RESET 

     PV:= 100 

 

 

 

CAL  CTD  COUNT2 

     CD:= B_DOWN 

     LD:= B_LDV 

     PV:= 300 

This is a program that if the value of B_VAL1 whose data 

type is BOOL is 1(TRUE), calls the TON (on-delay timer). 

The value of B_VAL1 whose data type is BOOL is loaded in 

CR. 

If CR is 1, it calls the on-delay timer, TON whose instance is 

TIMER1. 

 

 

This is a program that calls the CTU, (up counter), if the 

value of B_VAL2 whose data type is BOOL is 0 (FALSE). 

The value of B_VAL2 whose data type is BOOL is loaded in 

CR. 

If CR is 1, it calls the CTU (up counter) whose instance is 

COUNT1. 

 

 

 

This is a program that calls the CTD (down-counter) 

regardless of CR. 

Calls the CTD (down-counter) whose instance is COUNT2. 
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 (20) RET 

Meaning Returns from a function or function block. 

Modifier C: if CR whose data type is BOOL is TRUE (1), it returns. 

   If CR whose data type is BOOL is FALSE (0), it does not return. 

N: if CR whose data type is BOOL is FALSE (0), it returns. 

   If CR whose data type is BOOL is TRUE (1), it does not return. 

If there is no modifier, it returns regardless of CR. 

Operand None 

Examples  

 

 

 

 

LD      I_VAL1 

MUL    I_VAL2 

ST     I_VAL3 

LD     _ERR 

RETN 

LD     0 

ST     I_VAL3 

RET 

 

This is a function that stores the result in I_VAL3 after MUL 

operation for the value of I_VAL1 whose data type is INT and the 

value of I_VAL2 whose data type is INT. At this time, if an 

operation error occurs in MUL operation, it returns after storing 0 

in I_VAL3. 

 

 

 

CR <== system error flag 

If CR is 0, instance will return. 

 

I_VAL3 <== 0 

Returns unconditionally. 
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 (21)  ) 

Meaning Evaluation deferred operation used with ‘(‘.  

Modifier None 

Operand None 

 Examples LD     I_VAL1 

ADD    I_VAL2 

MUL    I_VAL3 

ST     I_VAL4 

 

LD     I_VAL1 

ADD(  I_VAL2 

MUL   I_VAL3 

) 

ST    I_VAL4 

 

LD     L_VAL1 

ADD(   L_VAL2 

MUL(   L_VAL3 

SUB    L_VAL4 

) 

ADD    L_VAL5 

) 

DIV     L_VAL6 

ST      L_VAL7 

 

I_VAL4 <== (I_VAL1 + IVAL2) X I_VAL3 

 

 

 

 

I_VAL4 <== I_VAL1 + (IVAL2 X I_VAL3) 

 

 

 

 

 

L_VAL7 <== (L_VAL1 + (L_VAL2 X (L_VAL3 - L_VAL4 ) + 

L_VAL5)) / L_VAL6 
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5.4. Calling of Function and Function Block 
▷ Calls a function using its name as an operator.  

▷ When calling a function, CR is stored as the first input. 

▷ If a function has more than one input, assign the input value and then call a function. 

▷ The output value of a function will be stored in CR. 

▷ A data type of CR will be the output data type a function. 

 

Example 
LD   VAL 

SIN 

ST   RESULT    (VAL and RESULT are regarded as a REAL data type) 

If you store the value of VAL in CR at the first row and call SIN function at the second row, then the CR 

value will be stored in SIN function as a first input. And it does not need other inputs because SIN 

function has only one input, and the output value will be stored in CR after executing SIN function. At 

the third row, CR will be stored in RESULT variable. 

 

LD   %IX0.0.0 

SEL   G:=   CURRENT RESULT 

     IN0:=   VAL1 

     IN1:=   VAL2 

ST    VAL3 

This is the example of a function that has several inputs. CR is set at the first row and is loaded in SEL 

function as a first input value. If you assign each value for the rest inputs and call SEL function, the 

result will be stored in CR and CR value will be stored in variable VAL3. 
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▷ JMP (JMPN, JMPC) instructions are used to call a function conditionally. 

Example 

LD   %IX0.0.0 

JMPN         THERE 

LD           I_VAL1 

ADD   IN1:=  CURRENT RESULT 

       IN2:=  I_VAL2 

       IN3:=  I_VAL3 

ST           I_VAL4 

THERE: 

%IX0.0.0 value is loaded in CR whose data type is BOOL at the first row. And if the value is 0 at the 

second row, it jumps to THERE: label.  If %IX0.0.0 value is 1, it does not execute JMP instruction but 

does the next row. 

▷ When calling a function block, CAL is used as an operator and the instance name as an operand 

that is previously declared. 

▷ CAL    INSTANCE  /* call a function block unconditionally. */ 

   CALN INSTANCE  /* if CR is BOOL 0, call a function block. */ 

   CALC INSTANCE  /* if CR is BOOL 1, call a function block. */ 

Here, INSTANCE should be previously declared as an instance of a function block. 

▷ CR is not loaded in a function block input. So it is required to assign all the input values necessary 

for a function block. Besides output value is not stored in CR. 

 

Example 

On-Delay Timer function block 

LD               %IX0.0.0 

CALC      TON   TIMER0 

  IN:=   %IX0.1.2 

  PT:=   T#200S 

LD        TIMER0.Q 

ST        %QX1.0.2  

(assume that TIMER0 is declared as an instance of TON) 

 

On-delay timer has 2 inputs and calls it after assigning its input values, respectively. If users want to 

use the result values, they can do it like the fifth row in the above program because the result values 

are stored in TIMER0.Q and TIMER0.ET respectively.
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