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Comparison Functions Comparison Functions
_ Comparison according to data type
Comparison for INT DINT REAL Syntax
CaEl 5 [ v - Load Address 1
not equal to <>| <>D <>R Load Address 2
greater than > >D >R Comparison function
greater than or equal to >=| >=D >=R Assign Result
less than <l <D <R
less than or equal to <=1 <=D <=R
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Comparison Functions Comparison Functions
Notes :
Notes: « A comparison function does not modify the contents of the
« The result of the comparison is a binary digit, that is, accumulators. It is always executed without regard to any
conditions.

either a 1 or a 0. A 1 indicates that the result of the

comparison is true; a O indicates that the result of the

+ Inthe case of data type INT, the CPU compares only the low

words of the accumulators; The contents of the high words are
comparison is false. This result is stored in RLO. not taken into account.

« When the CPU executes a Compare instruction, it In comparisons involving data type REAL, a check is made to
also sets bits in the status word. make sure that the accumulators contains valid REAL numbers. If
they do not, the CPU sets the RLO to "0 and status bits CCO,

CC1,0V and OS to"1".
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Comparison Functions Comparison Functions
STL Explanation
L MW10 Load the contents of mamory word MW10 into accumulator 1.
L IWO Load the contents of input word IW0 into accumulator 1. The
old contents of accumulator 1 are shifted to accumulator 2. STL Explanation
=1 Compare the value in the low word of accumulator 2 to the L wozd :::;:‘:;:";‘f"" of memoxy dosble word M4 into
valus in the low word of accumulator 1 to ses if they are L +1.00E+00 Load the value 1 as a 32-bit fleating-peint number inte
squal. accumulator 1.
" 1 " The old contents of accumulator 1 are shifted to
= Q4.0 Output Q 4.0 will be energized if MW10 and IW0 are equal. accumulator 2.
>R Compare the value in accumulator 2 toc see if it is
>1 Compare the value in the low word of accumulator 2 to see greater than the value in accumulator 1.
if it is greater than the value in the low word of = g4.1 Output @ 4.1 will be energized if MD24 is greater than 1.
saoomulatar 1. <R Compare the value in accumulater 2 to see if it is less
than the value in accumulator 1.
= g4 Output Q 4.1 will be energized if MH10 is greater than TWO. = g4.2 Output @ 4.2 will be energized if MD24 is less than 1.
<I Compare the value in the low word of accumulator 2 to see
if it is less than the value in the low word of
accumulator 1
= Q4.2
Cutput Q 4.2 will be energized if MW10 is less than IWO0.
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Comparison Functions Comparison Functions
O Input2
o(
>| =
A Inputl )
= Outputl (o) Input3
= Output2
Outputl is set if the comparison condition is . . .
. i arn Output?2 is set if Input2 or Input3 has asignal
fulfilled and Inputl has asignal state of “1". . . .
state of "1"or if the compare condition is fulfilled
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Comparison Functions
L MwW124 L MwW124
L 1200 L 1200 . H .
> -1 Arithmetic Functions
JC GREA JP GREA
JC EQUA JZ EQUA
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Arithmetic Functions

Arithmetic Functions

With data type

INT DINT REAL

Addition +1 +D +R
Subtraction -1 -D -R
Multiplication *| *D *R
Division with quotient /0 /D /R
as result

Division with remainder MOD :
as result
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Arithmetic Functions
STL Explanation
L MW10 Load the value of memory word MW10 into accumulator 1.
Load the value of data word DBW12 into accumulator 1. The
1L DBW12 old contents of accumulator 1 are shifted to
accumulator 2.
The CPU interprets the contents of the low words of
+I accumulators 1 and 2 as 16-bit integers, adds them, and
stores the result in the low word of accumulator 1.
Transfer the contents of the low word of accumulator 1
T DBW14 (the result) to data word DBW1d.
SIMATICST e . e
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Arithmetic Functions
Resultl: =Valuel+ Value2-Value3
L Valuel
L Value2
+1 /IValuel + Value2
L Value3
-l /ISum - Value3
T Resultl
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Arithmetic Functions

Syntax
Load Address 1
Load Address 2

Arithmetic function

Transfer Result
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STL

Arithmetic Functions

Explanation

L MD100
L DEDA

T DEDLE

Load the value in memory double word MDLO0 into accusulator 1.
Load the value in data double word DED4 into accumulator 1.
The old contents of accusulator 1 are shifted to

accumslator 2. (The values in these double words must be in
floating-point format.)

The CPU interprets the contents of accumulators 1 and 2 as
32-bit IEEE floating-point numbers, adds them, and stores the
result in accumulator 1.

Transfer the contents of accumulator 1 (the result) to data
double word DBDLE. (DBOLE = MDLOO + DBDA)
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Arithmetic Functions

Result2: =Valueb+ 2xValue6

Value6

Value5
+R  //Value5 + Value6
+R  //Sum + Value6
T Result2
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Adding Constants to Accumulator 1

Syntax

Load Address
Constant addition

Transfer Result
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Adding Constants to Accumulator 1

L AddValuel
+ L#-1
T AddResultl

The value of variable AddValuel is decreased
by -1 and transferred to variable AddResultl.
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Decrementing and Incrementing

L IncValue
INC 5
T IncValue

The value of variable IncValue is incremented by 5
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Adding Constants to Accumulator 1

L AddValuel
+ B#16#21
T AddResultl

The value of variable AddValuel is increased

by 33 and transferred to variable AddResultl.
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Decrementing and Incrementing
DEC n Decrement
INC n Increment
Syntax Syntax
Load Address Load Address
Decrement Decrement Increment Increment
Transfer Result Transfer Result
SIMATCST. 8
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Decrementing and Incrementing

L DecValue
DEC 7
T DecValue

The value of variable DecValue is decremented by 7
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T 08 //Load value into ACCU 1 (example: IDB = -1.5E+02)

ARS //Form the absclute value; store the result im ACCU 1.

T MDI0 //Transfer result to MDIO (example: result = 1.5E+02).

st Explanation

PN DB17 ‘Open data block DB17. (It is assumed that it contains the input
value and will store the result).

L DBDO Load the value in data double word DEDO into accumulator 1.
(The value in this double word must be in floating-point for-
mat.)

sgr Calculate the square of the 32 bit IEEE floating-point number
Store the result in accumulator 1.

A ov Check that the status bit OV is 0.

ac oK If oparation SQR has no errors, jump tothe labsl OK
(In the event of an error an appropriate reaction takes place
at this point.)

OR: T DEDS Transfer the result of accusulator 1 to data double word DEDA
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Computing the volume of a cylinder : V=r2gh

Math Functions

L Radius
SQR

L Height
*R

L 3.141592
*R

T Volume
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Math Functions

With data type

REAL
SIN, COS, TAN
ASIN, ACOS, ATAN
SQR, SQRT

Math Functions

Sine, cosine, tangent

Arc sine, arc cosine, arc tangent
Squaring, square-root extraction

Exponential function to base e,

Natural logarithm EXP.LN

Absolute Value ABS

SIMATIC S7 e n ¥ informason axd
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Math Functions
Computing the idle power : P = U x [ x sin(p)

L PHI
SIN

L Current
*R
L Voltage
*R
T I_Power
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Conversion Functions Conversion Functions
Syntax
BCD BTI Integer Floating Load Address

Conversion function

DTB RND, RND+. RND-. Transfer Result
TRUNC
. [ —— . . [r———
S A et B R B e RS T o st
SIEMENS SIEMENS
Conversion Functions Conversion Functions
sTL Explanation
STL Explanation L MWi0 Load the 16-bit integer value in memory word MW10 into
L MW10 Load the BCD value in memory word MWL0 into accumulator 1. accumulator 1.
BTI Convert the BCD value to a 16-bit integer and store the T2 Convert the 16-bit integer to & ECD value and store the
result in accumulator 1. result in accumulator 1
T w20 Transfer the result to memory word MW20, T MW20 Transfer the result to memory word MHZ0.
et 9" 1t "5"
Iy Y alr - N 15. 8 7. o
15... 87 .0 T
Lmwio wmwio[ 1111 | 1110 | 0110 0011 | 413 integer
Lmwio mwio[ 0000 [1001 |0001 [o0101 |™eisBCD
e + Integer to BCD
BT J BCD to integer
TMW20 Mw20[ 1111 0100 0001 0011 |-a13eco
TMw20 mwzo[ 0000 [0011 | 1001 |oo0t1 4915 integer - - Fre— -
. can e 3
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Conversion Functions Conversion Functions
st Explanation b Explanatien
T Toad the 32-bit IEEE floating-point valus in memory L MD10 Load the 32-bit IEEE floating-point value in memory double word MDLO
double word MD10 into accumilator 1. into accumulator 1.
s Convert the 12-bit floating-point numbar to a 32-bit TRUNC Convert the 32-bit floating-point number to a 32-bit integer. Round
integer, round to the nearest whole number, and store the to the largest whole number less than or equal to the £loating-point
result in accumulator 1 number that is converted and store the result in accumulater 1.
* w20 Pransfer the result to memary dosble word MD20. T oMz e e o vy
FIED 2. P )
Lm0 mpio [o[100 0010 1100 1001 0000 0000 0000 pooD] 10OF 3130. 22 0
EEE “+1005°
LMD10 MD10 [o[100 0010 1100 1001 0000 0000 0000 0000
- [—— : =3
TRUNC | IEEE o integer (32-01t)
T 41007 ., -
w20 mozo [0000[0000[0000]0000]0000[0000[ar10ar00] 10 Twozo wozo (000000000000 a0 s00a]ac00fast0[aroe]
A 30.. 2. L ines 3130 22 ]
Lm0 woia [1[100 0010 1100 1001 0000 0000 0000 0000 %0 LMoo w010 [1]100 go1o 1100 1001 0000 GO0 0000 0000 008
RND } IEEE to nteger (32:6) TRUNC | IEEE to integer (32:01)
. -
R N R R T KRR RRRR] ERRE) CRREA CRERN KT TXIERET] [l Tmozo wmozo (1111111111 11[11r1fiara]1111]1001]1100] \m:ge«
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Shift Functions
Syntax
Load Number_of _ positions
Load Address
Shift function
Transfer Result
Load Address
Shift function Number_of _ positions
Transfer Result
EC - R PR

SIEMENS
Shift Functions
sTL Explanation
L 43 Load the value +3 into accumulator 1.
L MD10 Load the contents of memory double word MD10 into
accumulator 1. The old contents of accumulator 1 (+3) is
moved to accumulator 2.
SRD Shift the bits in accumulator 1 three places to the right.
T MD20 Transfer the contents of accumulator 1 to memory double
word MD20.
. .16 15, .0
\|11|\|11|\n1ot|om1\m1n[1n1o\1111 1111]
A
\ 3 places —»
\ A
L
[ooo1[1111]1110[1010]1011]0101 0101 \1|1|11ﬂ
The vacated places |
are filled with zeros. The bit that is shifted out These two
|ast is stored in the CC 1 bits are lost.
bitof the status word
IMATIC S7 on toz01e nformason and Trsining Certer
e s B e
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Shift and Rotate Functions

I
Functions

Shift left SLWn SLDn
Shift right SRW n SRW SRD n SRD
Shift with sign ~ SSIn SSI SSDn SSD
Rotate left - - RLDn RLD
Rotate right - - RRDn RRD
Rotate left R R RLDA _
through CC1 (1 bit)
Rotate right _ B RRDA _
through CC1 (1 bit)
RS T BB, B e
SIEMENS

Shift Functions

Explanation

L wWi0 Load the wnmt- of memory word MW10 into the low word of
accumulator

s 6 Shift the hiu of the low word in accumulator 1 six places
to the left

T w20 Transfer the contents of the low word of accumulator 1 to

memory word MW20.

15... .8 7. -0
|oano\11|1|o1a1}n1n|\

- -
~— B places

-

e — -
[oooo11/1101[0101]o100 0000

D

These five bits
are lost Ll The vacaled places
The bit that is shifted out last is stored are filled with zeros.
in the CC 1 bit of the status word.
SIMATIC S7 e 08102014 }_ informason and Traing Certer
Samers AG 1909 Al s resered e v ko
SIEMENS
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sTL Explanation
L MWl10 Load the contents of memory word MW10 into the low word
of accumulator 1.
551 4 Shift the bits in the low word of accumulator 1,
including sign, four places to the right.
T MW20 Transfer the contents of the low word of accumulator 1 to
memory word MW20.
15... .8 T .0

[1to10]1111]Jo000]101 0]

;grn_l:n\ 4 places—= T
| _

1|11|1n|u‘11|1|Duun‘1u1oJ

= = 7
The vacaled places are 1
filled with the signal The bit that is shifted out lastis stored  These three
state of the sign bit in the CC 1 bit of the status word bits ara lost.
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Rotate Functions Rotate Functions
sTL Explanation
L wp10 Load the contents of memory double word MD10 inte Rotating Accumulator 1 One Bit to the Left via the CC 1 Bit of the Status Word
accumulator 1.
RLD 3 Rotate the bits in accumulator 1 three places to the laft.
T MD20 Transfer the contents of accusulator 1 to memory double cc1 3t 16 15.. )
word MD20.
~{x]-[1ar0]r0r0[0o00] 1111 o000 11111010101
| - 1place
3. L1815 0

’——{1n1|oano 1010[1010][0000[1111]0000] 1111}

<— 3places

[1010]0100[0001]1110]0001]1110[1010]101%]

The last bit shifted is RLDA The signal state of the
[111]1000[0101[0101]0000[0111]1000[0111]1111] also stored in CC 1. CC 1 bitis loaded into
— the vacated bit place
— [
The three bits that are shiteg —— 44
out are inserted in the vacated The last bit shifted is
places. also stored in CC 1
. omaion e TrinCerr . [ ———
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Word Logic

Word Logic And AW AD

Or ow oD
Exclusive Or XOW XOD
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Word Logic Word Logic

SyntaX STL Explanation
L MW10 Load the contents of memory word MW10 inte accumulator 1.
L MW20 Load the contents of memory word wW20 into accumulator 1.
Load Address1

The old contents of accumulator 1 are shifted to
d dd accumulator 2.
AW The contents of the low word of accumulator Z are
Loa Address2 combined bit by bit with the contents of the low word of

. . . accumulator 1 according to the AND truth table. The
Word logic operation without constant result is stored in the low word of accumulator 1
T MW24 Transfer the contents of accumulator 1 to memory word
Transfer  Result s
15. B 7. 0

MW|D|D|10|0|01|11|u||u10|

Load Address
Word logic operation with constant

mwo[ 101 0] 101 0[o101]0 11 1]

) AND bit by bit
Transfer Result mwz4[ 0 0 1 0[oooo0[o100 001 0]
fomation and Traing Certer 102012 > smason an Trning Carser
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Word Logic Problems

v ow v ow
B .
STL Explanation ' .
L MDLO Load the contents of memory double word MD10 into : N
aceumulater 1. Lad B2
AD DWLE§ARAA_S555 The contents of accumslator 1 are combined bit by bit v e oo
with DWALEHAAAA_5555 according to the AND truth table.
The result is stored in accumulator 1. ‘
T w2 Transfer the contents of accumulator 1 to memory double l
word MD24.
s s
15 14 13 12 11 10 9 8 7 6 65 4 3 1
= n 5 [e]ofoofo e o o] o]« [STeTaTe]®
Positions
mD10 [0110]1001]1000]0001]1000]0000]1010]0111]
ofojo|o|ojo|ofofo]o]|ofofo|o|o]o s
Value of AD statement 1010 1010 1010 1010 0101 0101 0101 0101 o|ofo|ofo|o|ofo|jO|O|Y1[0Ofj0O|0|0O|1|Stept
1§ AND bit by bit olojofo|ojo|o|ofo]o]|of[1|[o]a]a]1 sz
mD24 [0010]1000]1000]0000]0000]0000]0000]0101] ojojojojojojojojojojojoj1]1]0) 0 Sep3
olojofo|o|o|ofofo|afafof1]|af1]|0]sweps
. [ —— omaon Ty Corat
SR - RE BT koo SR - B B e

SIEMENS
Problems
L1 Owenl Oven 2
(Hanger) [r i1l [
| P2 2 2 2 72 32 2
(o) io e 0006000 (-
< Z g &
i ‘ ” ‘ i (Part exity
Lsz | Ls3
(Part enter)
Undercoat Topcoat
spray gun 1 a spray gun 2 ﬁ Storage
Reset  PL1 M
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