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LamaPLC: Simatic S7 SCL commands:
Trigonometric / math functions

ABS

The function returns the value of the “ABS” (absolute value) math function.
_FC_Result := ABS (Value);

Value: function input (integers, floating-point numbers)
Result: the return value of the function (integers, floating-point numbers)

3 #result real := BRBS(-123456.78%9); b $result real 123456.8
; gresult_lreal := BB5(-123456.7389); 3 $result_lreal 123456.789
- gresult dint := RBS5(-123456.789); 3 $result_dint 123457

; #result int := ABS5(-123456.789); 2 #result_int 304045

A yellow underline in the code indicates that the result of the function is not completely accurate for
REAL and INT types. For LREAL type, precision is complete. For INT, the conversion overflowed.

>> Back to LamaPLC main menu (SCL commands)

ABS x

On the TIA portal, you can specify the type of variable used for the function by entering ABS :INT,
DINT, SINT, LINT, REAL, LREAL.

>> Back to LamaPLC main menu (SCL commands)

COS / ACOS

The function returns the value of the “COS” (cosie) or “ACOS” (arccosine) trigonometric function.

_FC_Result := COS (Value);
_FC_Result := ACOS (Value);

Value: function input (Floating-point numbers)
Result: the return value of the function (Floating-point numbers)
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3 #result real := CO5(0.3); 3 $result real 0.6287087

5 #result_lreal := CO5(0.8); k $result lreal 0.696706705347165
7 g#result int := COS(0.3) * 100r 3 $result_int 70

3 C05 0.696706705347165

A yellow underline in the code indicates that the result of the function is not completely accurate for
REAL and INT types. For LREAL type, precision is complete.

>> Back to LamaPLC main menu (SCL commands)

COS_x / ACOS_x

On the TIA portal, you can specify the type of variable used for the function by entering COS_: REAL,
LREAL.

>> Back to LamaPLC main menu (SCL commands)
EXP

The function returns the value of the “EXP” (exponent from the base e (e = 2.718282)) math function.
_FC_Result := EXP (Value);

Value: function input (Floating-point numbers)
Result: the return value of the function (Floating-point numbers)

3 #result real := EEF(0.8); k $result_real 2.225541
5 #result_lreal := EEF(0.3); ] $result_lreal 2.225540925849247
7 #result int := EXP(0.3) * 100; |2 #result_int 223

EXP 2.22554092845247

A yellow underline in the code indicates that the result of the function is not completely accurate for
REAL and INT types. For LREAL type, precision is complete.

>> Back to LamaPLC main menu (SCL commands)
EXP_x

On the TIA portal, you can specify the type of variable used for the function by entering EXP_: REAL,
LREAL.

PLCs: S7-1500, S7-1200, S7-400, S7-300
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>> Back to LamaPLC main menu (SCL commands)

FRAC

The function returns the value of the “FRAC" (fraction) math function.
_FC_Result := FRAC (Value);

Value: function input (Floating-point numbers)
Result: the return value of the function (Floating-point numbers)

13 #result real:= FRAC(123.4567); b #result _real 0.45867
20  #result lreal := FRAC(123.4587); b #result lreal 0.4566599999999558
22  #result int := FRAC({123.4567) * 107 3 #result_int 5

A yellow underline in the code indicates that the result of the function is not completely accurate for
REAL and INT types. For LREAL type, precision is complete.

>> Back to LamaPLC main menu (SCL commands)
FRAC x
On the TIA portal, you can specify the type of variable used for the function by entering FRAC : REAL,

LREAL.

>> Back to LamaPLC main menu (SCL commands)

LIMIT

The “Set limit value” instruction limits the value of the parameter IN to the values of the parameters
MN and MX. The value of the parameter MN may not be greater than the value of the parameter MX.

_FC_Result := LIMIT (MN := minimum, IN := input, MAX := maximum, ENO = operation enable );

MN, IN, MX, Result: If the value of the IN parameter fulfills the condition MN « IN < MX, it is returned
as the result of the instruction. If the condition is not fulfilled and the IN input value is less than the
MN low limit, the value of the MN parameter is returned as the result. If the high limit MX is exceeded,
the value of the MX parameter is returned as the result. (Integers, S7 Times, Date types, Floating-
point numbers)

ENO: If the value at the MN input is greater than at the MX input, the result is the value specified at
the IN parameter and the enable output ENO (BOOL) is “FALSE” (see 2nd example).

In the example below, the input (66) is greater than the maximum (44), so the result is the maximum:
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| %]

oA e L

)

[T ]

10
11
12
13
14
15

#in_1 int := 33;
#in_2_int := &&;
#in_3 _int := 44;

El#result_int := LIMIT(MN := #in_l int,

IN := #in_2_int,
ME := #in_ 3 int,
L ENO => ENO);
HIF ENO THEN // no error
gresult_int := #no_error;
ELSE
gresult_int := #error;
| END_TF;

#in 1 _int
#in_ 2 int
#in 3 _int

#result_int
#in 2 int
#in 3 _int
END

Result
$result_int

33
66
44

44

66

44
TRUE

TRUE

In the example below, the maximum (44) is less than the minimum (55), so the operation is invalid
(ENO = FALSE):

8]

=TT T

)

[N ]

10
11
12
13
14
135

$in_1_int
#in_2 int :="To,

#in_3 int := 44;

E#result _int := LIMIT({MN := #in_l int,
IN := #in_2 int,
M¥ := $#in_ 3 int,

L ENO => ENO);

HIF ENO THEN // no error

#result_int := #no_error;

#result_int

| END_IF;

ELSE

#in_1 int
#in 2 int
#in 3 int

#result_int
#in 2 int
#in_3 int
ENO

Eesult

2r=gnlt int

#result_int

>> Back to LamaPLC main menu (SCL commands)

LIMIT x

95
66
44

66

66

44
FALSE

FALSE

On the TIA portal, you can specify the types of variables used for limiting by entering LIMIT x:
Integers, S7 Times, Date types, Floating-point numbers.

Example:

http://lamaplc.com/
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2 #in_l_int := 33; #in_1 _int 33
3 #in_2_int := 22; #in_2_int 22
4 #in_3_int := 44; #in_3_int 44
& #result_int = #result_int 33
T CLIMIT _INT (MM := #in 1 int, 3 LIMIT INT 33
3 IN := #in_2 int, $in 2 int 22
] M := #in_ 3 int, #in_3 int 44
10 | ENQ => ENO): ENO TERUE
12 [IF ENO THEN // no error 3 Besult TRUE
13 $¢result_int := #no_error; 3 $result_int 1

14 | ELSE

15 #result_int := #error; 3 #result int

lg | END_TF;

>> Back to LamaPLC main menu (SCL commands)

LN

The function returns the value of the “LN” (natural logarithm to the base e (e = 2.718282)) math
function.

_FC_Result := LN (Value);

Value: function input (Floating-point numbers)
Result: the return value of the function (Floating-point numbers)

1 #gresult real:= LN(0.3); 3 #result real -0.2231435
20 #result_lreal := LH({0.8}); 3 #result lreal -0.22314355131421
22 #result int := LM(0.8) * 10; 3 #result int -2

A yellow underline in the code indicates that the result of the function is not completely accurate for
REAL and INT types. For LREAL type, precision is complete.

>> Back to LamaPLC main menu (SCL commands)

LN x

On the TIA portal, you can specify the type of variable used for the function by entering LN _: REAL,
LREAL.
PLCs: S7-1500, S7-1200, S7-400, S7-300

>> Back to LamaPLC main menu (SCL commands)

MAX
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Get maximum
¢ A minimum of two and a maximum of 32 inputs can be specified at the instruction
_FC_Result := MAX (IN1 := input 1, IN2 := input 2, IN3 := input 3);

input [2..32]: input values (Integers, S7 Times, Date types, Floating-point numbers)
Result: Get maximum (Integers, S7 Times, Date types, Floating-point numbers)

o L

#in_1_lreal := 123456.789; $#in 1 lreal 123456.739

#in 2 lreal := 123456 #in 2 lreal 123456.738
€ #in_3_lreal := 123456 #in 3_lreal 123456.787
£ #result_lreal := MRX(INl := #in_l lreal, IN2 := #in 2_lreal, IN3 := #in 3_lreal); 4 g#result_lreal 12345€.789
10 #result real := MRE(INL := #in 1 lreal, IN2 := #in 2_lreal, IN3 := #in 3_lreal); 3 gresult_real 123456.8
12 #result dint := MRE(INL := #in 1 lreal, IN2 := #in 2_lreal, IN3 := #in 3_lreal); 3 g#result_dint 123457

A yellow underline in the code indicates that the result of the function is not completely accurate for
REAL and INT types. For LREAL type, precision is complete.

Example of DT type:

[T

$in 1 dt := DT$2022-12-31-23:59:59.999; #in 1 dt DT$2022-12-31-23:59:59.999
$in 2 dt := 0 5:12:00.00; #in 2 dt DT$2022-04-11-15:12:00

6 #in 2 dt := :21:00.00; $in_2 dt DT#2022-07-18-21:21:00
$result_dt := MAE(INL := #$in 1 _dt, IN2 := #in 2 dt, IN3 := #in_3_dt);|p  #$result dt DT$#2022-12-31-23:59:59.999

>> Back to LamaPLC main menu (SCL commands)
MAX _x
On the TIA portal, you can specify the type of variable used for the function by entering MAX :

Integers, S7 Times, Date types, Floating-point numbers

>> Back to LamaPLC main menu (SCL commands)

MIN

Get minimum.
e A minimum of two and a maximum of 32 inputs can be specified at the instruction
_FC_Result := MIN (IN1 := input 1, IN2 := input 2, IN3 := input 3);

input [2..32]: input values (Integers, S7 Times, Date types, Floating-point numbers)
Result: Get minimum (Integers, S7 Times, Date types, Floating-point numbers)
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LLL S )

#in 1 lreal := 123456 #in 1 lreal 123456.789

#in 2_lreal := 12345€ $#in 2_lreal 123456.788
€ #in 3_lreal := 123456 #in 3_lreal 123456.787
& #result_lreal := MIN(INl := #in_l_lreal, IN2 := #in_2 lreal, IN3 := #in_3_lreal); 4 #result_lreal 123456.787
10 #result real := MIN(INL := #in 1 lreal, IN2 := #in_ 2 lreal, IN3 := #in_3_lreal); 3 #result_real 123456.8
12  #result dint := MIN(IN1 := #in 1 lreal, IN2 := #in_ 2 lreal, IN3 := #in_3_lreal); 3 #resulc_dint 123457

A yellow underline in the code indicates that the result of the function is not completely accurate for
REAL and INT types. For LREAL type, precision is complete.

>> Back to LamaPLC main menu (SCL commands)
MIN_x
On the TIA portal, you can specify the type of variable used for the function by entering MIN _:

Integers, S7 Times, Date types, Floating-point numbers

>> Back to LamaPLC main menu (SCL commands)

SIN / ASIN

The function returns the value of the “SIN” (sinus) / “ASIN” (arcsine) trigonometric function.

_FC_Result := SIN (Value);
_FC_Result := ASIN (Value);

Value: function input (Floating-point numbers)
Result: the return value of the function (Floating-point numbers)

FER %

3  #result real := S5IN{0.8); 2 #resultc_real 0.7173561
3 #result_lreal := S5IN(0.3); 3 fresult_lreal 0.7173560908959523
T #result int := SIN({0.3) * 100; b $result_int 72

SIN 0.717356090899523

[T ]

A yellow underline in the code indicates that the result of the function is not completely accurate for
REAL and INT types. For LREAL type, precision is complete.

>> Back to LamaPLC main menu (SCL commands)

SIN_x / ASIN_x

On the TIA portal, you can specify the type of variable used for the function by entering SIN_: REAL,
LREAL.
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>> Back to LamaPLC main menu (SCL commands)

SQR

The function returns the value of the “SQR” (square) math function.
_FC_Result := SQR (Value);

Value: function input (Floating-point numbers)
Result: the return value of the function (Floating-point numbers)

-

3 #result real := SQR(0.3); 3 $result_real 0.09
; gresult_lreal := S0R(0.3); 3 $result lreal 0.0%
7 #result int := SOR({0.3)7 b #result_int ]
%  gresult int := SQR{0.3) * 100; 3 #resulc_int g

A yellow underline in the code indicates that the result of the function is not completely accurate for
REAL and INT types. For LREAL type, precision is complete.

>> Back to LamaPLC main menu (SCL commands)
SQR x
On the TIA portal, you can specify the type of variable used for the function by entering SQR _: REAL,

LREAL.

>> Back to LamaPLC main menu (SCL commands)

SQRT

The function returns the value of the “SQRT” (square root) math function.
_FC_Result := SQRT (Value);

Value: function input (Floating-point numbers)
Result: the return value of the function (Floating-point numbers)

A yellow underline in the code indicates that the result of the function is not completely accurate for
REAL and INT types. For LREAL type, precision is complete.

>> Back to LamaPLC main menu (SCL commands)
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SQRT _x

On the TIA portal, you can specify the type of variable used for the function by entering SQRT _: REAL,
LREAL.

13 #result_real:= 5QRT_REAL(12345.38); 3 #result real 111.1106

>> Back to LamaPLC main menu (SCL commands)

TAN / ATAN

The function returns the value of the “TAN” (tangent) / “ATAN” (arctangent) trigonometric function.

_FC_Result := TAN (Value);
_FC_Result := ATAN (Value);

Value: function input (Floating-point numbers)
Result: the return value of the function (Floating-point numbers)

3  #result real := TRAN(0.Z); 3 $result_real 1.025%63%

3 #result_lreal := TEN(0.3); 3 fresult_lreal 1.02863855705036
7 #result int := TAN(O.8) * 1007 3 $result_int 103

g TAN 1.02963855705036

A yellow underline in the code indicates that the result of the function is not completely accurate for
REAL and INT types. For LREAL type, precision is complete.

>> Back to LamaPLC main menu (SCL commands)

TAN x / ATAN x

On the TIA portal, you can specify the type of variable used for the function by entering TAN_/ ATAN _:
REAL, LREAL.

>> Back to LamaPLC main menu (SCL commands)

EXP

The function returns the value of the “EXP” (exponent from the base e (e = 2.718282)) math function.
Result := EXP(Value);

Result: the return value of the function
Value: function input

lamaPLC - http://lamaplc.com/
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]

3 #result real := EEP(0.8); |2 #result_real 2.225541

5 #result_lreal := EEF(0.3); 2 fresult lreal 2.225540925459247
T #result int := EXF({0.8) * 100; k $result_int 223

3 EXFE 2.22554092845247

A yellow underline in the code indicates that the result of the function is not completely accurate for
REAL and INT types. For LREAL type, precision is complete.

>> Back to LamaPLC main menu (SCL commands)

COS

The function returns the value of the “COS” (cosinus) trigonometric function.
Result := COS(Value);

Result: the return value of the function
Value: function input

3 #result real := CO5(0.3); 3 $result_real 0.6967067

5 #result_lreal := CO5(0.8); 3 $result lreal 0.6967067058347165
7 #result int := CO5({0.3) * 100> b #result_int 70

3 C05 0.696706705347165

A yellow underline in the code indicates that the result of the function is not completely accurate for
REAL and INT types. For LREAL type, precision is complete.

>> Back to LamaPLC main menu (SCL commands)

SIN

The function returns the value of the “SIN” (sinus) trigonometric function.
Result := SIN(Value);

Result: the return value of the function
Value: function input

-
&

3 #result real := 5IN(0.3); k $result_real 0.7173561
5 #result_lreal := S5IN(0.3): ] $result_lreal 0.717356090899523
7 #result int := SIN(0.3}) * 100; |2 #result_int 72

SIN 0.717356090899523

[ ]
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A yellow underline in the code indicates that the result of the function is not completely accurate for
REAL and INT types. For LREAL type, precision is complete.

>> Back to LamaPLC main menu (SCL commands)

TAN

The function returns the value of the “TAN” (tangent) trigonometric function.
Result := TAN(Value);

Result: the return value of the function
Value: function input

3 #result real := TREN(0.3); k $result_real 1.029639

5  g#result_lreal := TAN(0.Z); 3 $result lreal 1.02963855705036
7 #result int := TAN({0.3) * 100; 3 #result_int 103

3 TAN 1.02963855705036

[Ts]

A yellow underline in the code indicates that the result of the function is not completely accurate for
REAL and INT types. For LREAL type, precision is complete.

Simatic, SCL, TIA, Math, ABS, COS/ACOS, ACOS, EXP, FRAC, LIMIT, LN, MAX, MIN, SIN, ASIN, SQR,
SQRT, TAN, ATAN
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