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Explanatory notes on the operation
list for the 135 WB Programmable
Logic Controller (PLC)

WORD 0 BO B1

WORD 1 B2 B3 Word length = 16 bits
WORD 2 B4 B5

Pl Process input image

PIQ Process output image

RLO Result of logic operation

RLO reloaded? Y If this operation is followed by a logic
operation (conditional operation,
e.g. Al X.X), the RLO is reloaded.
RLO- J The statement is executed only if RLO ="1"
dependent? or the RLO is allocated
N The statement is always executed.
Condition The inputs have the following meanings:
code words X The condition code is set/reset depending on
the statement.
1 Condition code is set.
0 Condition code is reset.
— Condition code is not affected
CcCco,CC1 See the table below for the meanings
of these condition codes.
OV condition Overflow; this condition code is set if the
code number range is exceeded in arithmetic
operations.
OS condition Stored overflow; this condition code is set if
code at least one arithmetic operation causes an

averflow

Execution Time

The right_ column applies onIK if the option
"ACOP” is used (SINUMERIK 840 only)

Condition Code Table

Condition Arithmetic, Digital Comparison of ~ Shift

codes Fixed point logic contents of operation
operations ACCUM 1 and Shifted

CcCclCcCco Result Result ACCUM 2 Dit

0 0 Res.=0 =0 ACCUM2=ACCUM1 0

0 1 Res.<0 - ACCUM2<ACCUM1 -

1 0 Res. >0 0 ACCUM2>ACCUM1 1

Parameter type

O—=mWoO0

Input parameter
Output parameter
Data

Block

Timer

Counter

Formal operand

Max. 4 characters, the first must be alphabetic




Basic operation set
for program blocks (PBs)
for function blocks (FBs) + (FXs)
for sequence blocks (SBs)
for organization blocks (OBs)

Operation | Parameters Machine code RLO- |RLO Condition Execution )
(hexadecimal) de- |reloa- codes time in ps Function
pen- |ded? affected
Word 0 Word 1 Word 2 dent? 8 8 9 g COP
BO B1 B2 B3 | B4 BS 1|0

Binary logic operations AND logic

A | |0.0t0127.7 C000 N N |-|-|-|-] o5 o5 fsofe.‘.g..'npm

A 0 |00t0127.7 cogo N N |-|-|-|-] o5 o5 ]%Cre.‘.ri..ompm

A F |0.0t0255.7 8000 N N |-|-|-|-] o5 o5 fsocr"’.‘.ri..ﬂag

A D (00025515 | 783F | 0000 N N |- -]-|-|288 |05 |5cndata,

A N | |oow1277 | e00o N Nl -] -] -] o5 | os |Reanneut

A N Q|00to127.7 EO 80 N N l-l=-1-]-1] o051 o5 %‘;%B,PUtPUt

A N F|00to2557 A0 00 N N |-[-|-]-] 05| 05 fso‘f?.g,.ﬂag

A N D|ootozss15 | 783F | 2000 N N |-1-|-]-]288 075 %ﬁg..data word
OR logic

o) | |0.0t0127.7 c800 N N |-|-|-|-] o5 o5 %??g..'npur

o) Q |00t0127.7 c88o N N |-|-|-|-] o5 o5 fsocre.‘.ri..omp“t

o) F |0.0t0255.7 8800 N N |-|-|-|-] o5 o5 %crqrinﬂag

o D [0.0t0255.15 | 783F | 1000 N N |-|-|-|-]288 075 fvg%' %"’r‘t.‘."‘l..

O N 1 ]00t0127.7 E8 00 N N L-l-1-|-] o5 o5 fsoﬁgnmpm

O N Qloow127.7 | Esso N N Of-|-] =] -] o5 | os |eanouteut

O N F |00to2557 A8 00 N N |-1-]|-]-] o5 05 fso‘;"’.‘.g.ﬂag

O N D|o0t2s515 | 783F | 3000 N N |=|-|-|-]z288 075 ff’,‘;"’.‘.g..data word

|+word address in double-word statements
+bit address
+byte address in single-word AND logic
+bit address statements

A T |oto 127 F8 00 N N [-|-]-|-| o5 o5 |7 for
Timer for "0".

A N T|oto127 FC 00 N N -|l-]1-]-1 05 0.5 | Results in RLO
="1" if time not yet started

A Z |0to 127 B8 00 N N -{-1-1-1 05 0.5 | Counter for > "0"




Basic operation set
for program blocks (PBs)
for function blocks (FBs) + (FXs)
for sequence blocks (SBs

for organization blocks (OBs)

Operation |Parameters Machine code RLO- |RLO Condition Execution )
(hexadecimal) de- reloa- codes timein ps Function
pen- |ded? affected
Word 0 Word1 | Word 2 dent? 8 8 9 g COP
BO Bl B2 B3 | B4 B5 110
Logic operations
Counter for ="0"
A N C |oto127 BC 00 N N -|1-[-1-]05 |05 Results in RLO = "1"
if counter not yet set
05 |05 |ORlogic
o T |ot0127 F9 00 Nl N =] -] -] -os [os |qeanfimer
Scan timer
for "0".
O N T |0to127 FD 00 N N -|-l-]1-]0o5 |05 Results in RLO = "1"
if timer not yet started.
o] C |0to127 B9 00 N N -|-|-|-105 |05 | Scancounterfor>0
Scan counter
O N C |oto127 BD 00 N N |-|-|-|-]05 |05 [for>0.ResultsinRLO
"1" if counter not yet started.
+parameter address (hexadecimal)
) BF 00 N N —| = =1]-=1J]0.25 |0.25 | Rightparenthesis
ANDing of bracketed expressions, eigh
A( BA 00 N Y |-|-|-|-]025 [025 |nesting levels
ORing of bracketed expressions, eight
of BB 00 N Y == -[-1925 [025 | nesting levels
o FB 00 Nl oy =] -]-]-]o2s [025 |QRDefore
Setting/resetting operations
Set:
S | |0.0t0127.7 DO 00 Y Y —|-1]-1|-]0.75 [0.75 |inputin process image
S Q (0.0t0 127.7 DO 80 Y Y — | =| =|-=1075 |0.75 | Outputin process image
S F |0.0t0255.7 90 00 Y Y |-|-|-|-1]1075 075 |Flag
S D |0.0t0255.15 | 783F | 4000 Y Y -|-1-1-1]334 |10 Data
Reset:
R | |0.0t0127.7 FO 00 Y Y —|-|-|-]0.75 [0.75 |inputin process image
R Q [0.0t0127.7 FO 80 Y Y —|-=1-=1]-]0.75 [0.75 | outputin process image




Basic operation set
for program blocks (PBs)
for function blocks (FBs) + (FXs)
for sequence blocks (SBs)
for organization blocks (OBs)

Operation | Parameter Maschine code RLO- |RLO Condition Eé%c#]tions Function
(hexadecimal) de- |reloa- codes H
pen- | ded? affected
Wordg@ Word1 Word2 dent? 8 8 (\3 g %taarr&- ACOP
B Bl B2 B3 B4 B5 1| @ inter-
preter
Setting/resetting operations
R F [0.0t0255.7 BO 00 Y Y -|-|-|-]0.75 |0.75 |flag
R D |0.0t0255.15 | 783F | 50 @0 Y Y - --1-]340 |10 data
Allpcation of RLO to:
= I ]0.0to 127.7 D8 @@ N Y -1 -=|-]-]075 |0.75 |aninput
= Q [0.0t0127.7 D8 89 N Y —-|-|-1-]075 |0.75 | anoutput
= F [0.0t0255.7 98 0@ N Y —-|-|-|-]0.75 |0.75 |aflag
= D (0.0to0 255.15 783F | 60 @@ N Y -|-1-1]-1352 |1.0 data
+
wort address in double-word statements
tbit address
+ . .
byte address in single-word statements
tbit address
Timer and counter operations
Sl T |0to 127 34 30 Y Y -|-|-]-]116.4 |16.4 | Starttime as pulse
Start timer
SE T |0to127 1C 20 Y Y | -1-1|-1|-]164 [164 |asextended pulse
Start timer
SD T [0to 127 24 @D Y Y -|-|-1-1164 |16.4 as "on” delay
Start timer
SS T [0to127 2C 0% Y Y | -1-1|-1|-]64 164 | as stored "on delay
Start timer
SF T [0to 127 14 @@ Y Y | =1-]-]164 (164 |5 0ff delay
R T |0to 127 3C 9@ Y Y -|--1-]70 |70 Reset timer
S Z |0to 127 5C 20 Y Y —-|-1-1]-116.4 |16.4 | Setcounter
R C |0to 127 7C @0 Y Y -|-|--170 |70 Reset counter
CuU C |0to 127 6C @0 Y Y — |- -=1-=1111.2 [11.2 | Increment counter (count up)
cD C |loto127 54 @@ Y Y —|=]1-=1]-=1211.8 |11.8 [ Decrement counter (count down)

+parameter address

(hexadecimal)




Basic operatlon set
for program blocks (PBs)
for function blocks (FBs) + (FXs)
for sequence blocks (SBs)
for organization blocks (OBs)

Operation |Parameters Machine code RLO- |RLO Condition Execution )
(hexadecimal) de- |reloa- codes time in ps Function
pen- |ded? affected
Word 0 Word1 | Word 2 dent? 8 8 9 g g;?g_ ACOP
BO B1 B2 B3 B4 B5 1 0 inter
preter
Load and transfer operations Load (into ACCUM)
L IB [0to 127 4A 00 N N —-|[-]-1-105 |05 |aninputbyte (from PII)
an input word (from PII) byte n
L IW [0 to 126 52 00 N N |-|-[-|-]075 |0.75 | ACCUM 1 HIGH (bits 8 - 15) byte
n+1 ACCUM 1LOW (bits0 - 7)
L ID |0to 124 5A 00 N N |-|-[-]|-]10 |10 %?O',?]pghgoume'word
L QB|0to 127 4A 80 N N |-|-|-|-]o5 |05 [anoutputbyte (from PIQ)
an output word (from Pl
L Qw|oto126 5280 No| N =] =] =] =075 [075 |fasforiiw] ( Q
L QD|oto124 5A 80 NN -|-]-|-]m0 |0 f}?o?r‘]‘tg%)dwb'e'word
L FY |0 to 255 0A 00 N N |-|-|-|-]o5 |05 [aflagbyte
L FW |0 to 254 12 00 N N —-|-|-|-]0.75 |0.75 |aflag word [as for LIW]
L FD [0 to 252 1A 00 N N -|-|-|-]10 |10 |aflagdouble-word
L DR|0to 255 2A 00 N N —-|-]-]-]o5 |05 |data/(right-hand byte)
L DL |0 to 255 2200 N N |-|[-]-[-]o5 |05 |[data(left-hand byte)
L DW/|0 to 255 3200 N N |-|-|-|-]o5 |05 |[data(word)
L DD |0 to 254 3A 00 N N |-|-|-|-1]075 |0.75 |data (double-word)
L T |0to 127 02 00 N N -|l-]1-]-]o5 |05 |atime
L C |0to 127 4200 N N -|-l-]-]05 |05 a count
a peripheral byte of the digital inputs
L PY |0to 127 72 00 N N -|{-1-1-1108 1.0 (bypassing the P”)
a peripheral word of the digital inputs
L PW|0to 126 7A 00 N N - -|-1-1118 1.75 (bypassing the P”)
17.4- [17.4- | .
LD T |0to 127 0C 00 N N - =-]-=1- times (BCD)
48.0 (48.0
16.2- | 16.2-
LD C |0to127 4C 00 N N - =-1-1- counts (BCD)
47.2 (47.2
|+address (hexadecimal)
L KB [0 to 255 2800 | | | N [-[-]-]-]s6 [o25 [aconstant,1byte

|+constant (hexadecimal)




Basic operation set

for program blocks (PBs)

for function blocks (FBs) + (FXs)
for sequence blocks (SBs)

for organization blocks (OBs)

Operation  [Parameters Machine code RLO- |RLO Condition Execution )
(hexadecimal) de- reloa- codes time in ps Function
pen- | ded? affected
Word 0 word1 |word2 | dent? 8 E 9 g st;?g_ ACOP
BO B1 B2 B3 B4 B5 1 0 inter
preter
Load and transfer operations
any 2
L KS |alphanumeric 30 10 00 00 N N - | =-]1-1-01144 |05 a constant, two ASCII symbols
characters
L KT [0.0t0 999.3 3002 | 0000 N N —-|-1-]-]144 |05 |atime (constant)
L KC [0 to 999 3001 | 0000 N N - -1-1-1144 |05 | acount(constant)
L KM|(3e fiitts?a“e'" 3080 | 0000 N N |-|-|-|-1144 |05 [aconstantas bit pattern
L KH |0 to FFFF 30 40 00 00 N N -] =]1-=1-101144 |05 a constant in hexadecimal code
L KF [ ramar 3004 | 0000 N N |-|-|-]|-]144 |05 [aconstantas fixed-point number
10.%9701412
L KG ;10014;8368 3800 00 00 00 00 N N —|-=1-=1]-1215.8 |0.75 [ aconstant as floating-point number
1038
0 to 255 for
L KY [each byte 3020 | 0000 N N -|--1-]144 |05 a constant, 2 bytes
i Transfer (the contents
+constant (hexadecimal) of <ACCL(JM Do
T IB |0to 127 4B 00 N N —-|-|-]0]o5 |05 |aninputbyte (intothe Pll)
an input word (PIl) ACCUM 1 HIGH
T IW |0 to 126 5300 N N —-|-1-10]0.75 [0.75 | (bits8-15) nACCUM 1LOW
(bits0-7) n+1
T ID |0to 124 5B 00 N N —-|l=]1=101]10 1.0 an input double-word (into the PII)
T QB|0to 127 4B 80 N N -|1-]1-101]05 0.5 an output byte (into the PIQ)
T QW/(0to 126 53 80 N N — | —=1]—=101]0.75 [0.75 | anoutputword (into the PIQ) [as for LIW]
T QD|0to 124 5B 80 N N —-|l=-]1-=101]10 1.0 an output double-word (into the PIQ)
T FY |0to 255 0B 00 N N —-|[-]-]10]05 |05 |aflagbyte
T FW |0 to 254 13 00 N N -|-|-]0]o0.75 |0.75 |aflag word [as for LIW]
T FD |0 to 252 1B 00 N N |-|-|-]0]10 |10 |[aflagdouble-word
T DR|0 to 255 2B 00 N N |-[-]-|0]o5 |05 |data(right-hand byte)
T DL [0 to 255 2300 N N -|-1-]0]05 |05 |data(left-hand byte)
T DW/|0 to 255 3300 N N |-|-|-]0]o5 |05 |[data(word)
T DD [0 to 254 3B 00 N N -|-|-]10]0.75 [0.75 | data (double-word)
a peripheral byte of the digital outputs
T PY |0to 127 73 00 N N —-|-[-101J146 |1.25 (bypassing the PIQ)
a peripheral word of the digital outputs
T PW/(0to 126 7B 00 N N -|-[-|0]184 (225 (bypassing the PIQ)
+address (hexadecimal)

10

11



Basic operation set

for program blocks (PBs)

for function blocks (FBs) + (FXs)
for sequence blocks (SBs)

for organization blocks (OBs)

Operation [Parameters Machine code RLO- |RLO Condition Execution )
(hexadecimal) de- reloa- codes time in ps Function
pen- |ded? affected
Wordo | word1 | word2 | dent? 8 8 9 g g;?g_ ACOP
BO B1 B2 B3 | B4 BS 1]0 inter
preter
Comparison operations
Compare fixed-point numbers
in ACCUM 1 and ACCUM 2 (the first
operand specified is compared with the
operand following, according to the
comparison function):
11.0- for equal to:
=F 2180 N NCEX X =~ Lie [92° | <AcCuM 2> = <AccuM 1>
10.8- for not equal to:
><F 2160 N NCLX X -]~ e |92 | <ACCUM 2> >< <ACCUM 1>
10.8- for greater than:
>F 21 20 N N X X - - 11.2 0.25 <ACCUM 2> > <ACCUM 1>
11.0- for greater than or equal to:
>=F 21 A0 N NCEX X =~ |iie [92° | >=<ACCUM 2> <ACCUM 1>
10.8- for less than:
<F 2140 N NCLEX X -]~ e |92 | <Accum 2> < <AccuM 1>
11.0- for less than or equal to:
<=F 21.co N NCLX X ]~ lire |©%° | <Accum 2> <=<ACCUM 1>
Arithmetic operations
12.0- Addition of fixed-point numbers:
+F 7900 N NCLEX XX X Lz |92 | <AccuM 2> + <ACCUM 1>
12.0- Subtraction of fixed-point numbers:
-F 5900 N NCEX XX X Log |925 | <ACCUM 2> - <ACCUM 1>
110 1110 Division of fixed-point numbers:
. -0- .0- [ <ACCUM 2> : <ACCUM 1>
-F 6000 N NCEX XX [ X |o32 | 232 | ACCUM 1 LOW: Resuilt
) ) ACCUM 1 HIGH: Remainder
14.2- 114.2- | Multiplication of fixed-point numbers:
xF 6004 N NCEX XX X |ies 1168 | <ACCUM 2> x <ACCUM 1>

12

13



Basic operation set
for program blocks (PBs)

for function blocks (FBs) + (FXs)

for sequence blocks (SBs)
for organization blocks (OBs)

Operation | Parameters Machine code RLO- |RLO Condition Execution )
(hexadecimal) de- reloa- codes time in ps Function
pen- |ded? affected =
Wordo | word1 |word2 | dent? 1 &1 918 |aad | acop
BO B1 B2 B3 |B4B5 1|0 inter
preter
Comparison operations Compare floating-point
=G 3180 Nl N x| x| -]ofiss 158 |CREWAS i coum s
><G 3160 Nl N x| x| -]o]se [156 |lotedualte s
>G 3120 N N x| x| =054 [154 |fgeatertnan: o vis
>=G 31 A0 N | N | x x| -] o154 |15.4 | o greater han of eddal to: >=
<G 3140 N N | X|[X]-]0]158 |158 ?Ac':"’éﬁﬁ'}%rl < <ACCUM 1>
<=G 31.C0 N | N I x x| -]o]ise |156 |TOf eSS thanorequaltol
Arithmetic operations
17.8- | 17.8- | Addition of floating-point numbers:
+G 60 OF N NCLX XX % |ies2| 168.2 | <ACCUM 2> + <ACCUM 1>
16.2- | 16.2- | Subtraction of floating-point numbers:
-G 60 0B N N X | XXX
169.0 | 169.0 | <SACCUM 2> - <ACCUM 1>
8.8- |8.8- | Division of floating-point numbers:
:G 60 03 N N XX XX .
20.4 |29.4 | <ACCUM 2>:<ACCUM 1>
15.4- | 15.4- | Multiplication of floating-point numbers;
xG 6007 N N XXX ]X <ACCUM 2> x <ACCUM 1>
259 |259
14 15



Basic operation set
for program blocks (PBs)

for function blocks (FBs) + (FXs)

for sequence blocks (SBs)
for organization blocks (OBs)

Operation [Parameters Machine code RLO- [RLO Condition Execution )
(hexadecimal) de- reloa- codes time in ps Function
pen- |ded? affected =
Word 0 Word1 | Word 2 dent? 8 8 9 (S) da?g_ ACOP
BO B1 B2 B3 | B4 B5S 1|0 inter
preter
i i Comparison of fixed-point numbers
Comparison operations Comparison of fx point nu
in ACCUM 1 and ACCUM 2 (The
operand first specified is compared with
the subsequent operand in accordance
with the comparison function):
1=D 39 80 Nl N x| x| -]o]2s |ozs |fREWAIS ccumis
><D 3960 Nl N | x x| -] o130 [o2s |TRARedA  ccum s
>D 3920 N N | X|X]|-]0]120 ]0.25 E),&Cg(r:egtl\irztgin;ACCUM 1>
>=D 39 A0 Nl N | x x| -] o122 [o2s | Zcatertnan or equate: |
<D 3940 N N | X|X|-|0]124 ]0.25 E’/i'ceéﬁmi < <ACCUM 1>
<=D 39Co Nl N x| x| -]|o]12a [o2s |"OfESShanorequalto:
Block calls Unconditional jump
Ju PB [0 to 255 75 00 N Y - -[-10}31.0 |20 to a program block
U FBloto255 3D 00 Nl oy =] -] -] o a2s |20 |to@functionblock
42.6 | 26.6 (ASM - FB)
JU SB|0to 255 7D 00 N Y - -(-10]}31.0 |20 to a sequence block
DO  FX|0to 255 7801 | 0000 N vy || -|-]o0|s32 [?25|oafunctionblock type FX)
43.6 | 32.0 (ASM - FX)

16
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Basic operation set
for program blocks (PBs)

for function blocks (FBs) + (FXs)

Execution
for sequence blocks (SBs) time in s
for organization blocks (OBs)
Operation |Parameters Machine code RLO- |RLO Condition Execution _
(hexadecimal) de- reloa- codes time in ps Function
pen- | ded? affected
Wordo |word1 |word2 | dent? 1 &1 98580 | acop
BOBL |B2B3 [B4BS 1({0 inter
preter
Block calls Conditional jump  (if RLO ="1")
JC PB|0Oto 255 55 00 Y Y -|-]1-101]330 |20 to a program block
JC  FB|0to255 1D 00 Y v |=|-|-o0]4s0 |29 |t afunctionblock
42.6 | 26.6 (ASM - FB)
JC SB|0to 255 5D 00 Y Y -[-1-101]33.0 |20 to a sequence block
DOC  FX|0to 255 7802 | 0000 Y v |-|-|-o]|ss0 |%25 | afunction block (type FX)
43.6 | 32.0 (ASM - FX)
Time for RLO = 0 i.e jump is not executed 8.0 (025
Block calls
C DB |0 to 255 20 00 | | I N | N I - | - | - | - |14.8 |1,0 Calling a data block (type DB)
| +block number (hexadecimal)

CX DX |0 bis 255 7803 | 00 B0 N N 25.4 |1.25 | Calling a data block (type DX)
BE 65 90 N Y -|-|-]@]225 [2.25 | Blockend
BEC o5 20 Yy | v |-|-]-| o2z |22 |G condtena
BEU 65 @1 N Y —| - -=|@]225 |2.25 | Block end, unconditional
Other operations
NOP 0 00 00 N N —| = -=1-10.25 [0.25 | No operation (all bits reset)
NOP 1 FF FF N N — | =1-=1-1025 [0.25 | No operation (all bits set)
STP 7003 N N -|1-1-1-]92 |92 |[Stop
BLD 0 to 255 10 00 N N — | =1-=1-=1025 [0.25 | Display construction statement

Display construct. statement for the ge
BLD 130 1082 N N L=1-1-1]-]1925 [025 | nerat. of a blank line by carriage return

Displ. construct. statement for changing
BLD 131 1083 N N L= -]~ |-]925 [025 [ o statement lists. Equivalent to: STL
BLD 255 10 FF N N — | =1 ~=1-=1025 [0.25 [ Displ. constr. statement for end of seg.

18
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Supplementary operations

for program blocks (PBs)

for function blocks (FBs) + (FXs)

for sequence blocks (SBs)

for organization blocks (OBs)

Operation |Parameters Machine code RLO- |RLO Condition Execution .
(hexadecimal) de- reloa- codes time in ps Function
pen- |ded? affected
Wordo | word1 | wordz | dent? Sl &1 91858 ] acop
BO Bl B2 B3 | B4B5 1|0 inter
preter
Binary operations
A = |Formal operand 07 00 )1 )L - | = -=1-1]0.31)2]0.31)2 Qg‘e?aon%e;grtlplrl; scanning a formal
AN = |Formal operand 2700 )1 )L - -1 -1-10.31)20.31)2 gxglel?a%%efrgrtl%l; scanning a formal
O = |Formal operand OF 00 )71 )7 - |- -=1-1]0.31)2]0.31)2 Oo;;%%%r?gspiuscannmg a formal
ON = |Formal operand 2F 00 )1 )1 - | = -=1-1]0.31)2]0.31)2 OO’]R;I%%%I’?SI?PO;"SCEIHHIHQ a formal
+parameter address (hexadecimal)

Digital operations

Digital ANDing of ACCUM 1 and
AW 4100 N N |[X[X]|-]|-]84 |025 | accum 2

Digital ORing of ACCUM 1 and
ow 4900 N N | x|x]|-|-]84 |025 |accum 2

Digital EXORing of ACCUM 1 and
XOW 5100 N N [ x|x]|-|-]84 |025 |accum?2
)1 See relevant operation description
)2 Plus time for substituted operation

20
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Supplementary operatlons
for program blocks (PBs)
for function blocks (FBs) + (FXs)
for sequence blocks (SBs)
for organization blocks (OBs)

Operation |Parameters Machine code RLO- |RLO Condition Execution )
(hexadecimal) de- |reloa- codes time in ps Function
pen- | ded? affected
Stan-
Word 0 Word 1 Word 2 dent? 8 8 9 g da?g ACOP
BOBL | B2B3 | B4B5 1] 0 inter
preter

Bit test operations

Test bit
for "1™
B I |oo0to127.7 7038 | cooo N N —|-|-|-]228 |0.75 |inaninput
B Q [o00to127.7 7038 | C080 N N |-[-]-|-]228 |0.75 |inan output
TB F |0.0to255.7 7049 | €000 N N —[-1-1-1228 [0.75 |inaflag
B C |o.0to255.15 | 7015 | cooo N N |-[-]-|-]248 |0.75 |ina counterword
B T |00to255.15 | 7025 | cooo N N -|-|-]-1]1248 |0.75 |inatimerword
B D |00t0255.15 | 7046 | COO00 N N -|-|-|-1]1276 |0.75 |inadataword
Test bit
for "0™:
TBN | [00t0127.7 7038 | 8000 N N —|[-1-1-122.8 [0.75 |inaninput
TBN Q [0.0to127.7 7038 80 80 N N - -1-1-122.8 [0.75 |inan output
TBN F |0.0t0255.7 7049 | 8000 N N |-|-|-|-1228 |0.75 [inaflag
TBN C [00t025515 | 7015 | 8000 N N |-[-]-]-]248 |0.75 |ina counterword
TBN T [0.0t025515 | 7025 | 8000 N N -|-|-|-1]1248 |0.75 |inatimerword
TBN D (001025515 | 7046 | 8000 N N -|-|-|-1]276 |0.75 |inadataword

+word address

+bit address

22




Supplementary operations

for program blocks (PBs)

for function blocks (FBs) + (FXs)

for sequence blocks (SBs)
for organization blocks (OBs)

Operation [Parameters Machine code RLO- |RLO Condition Execution )
(hexadecimal) de- reloa- codes time in ps Function
pen- |ded? affected
Wordo | Word1 | wordz |dent? &l €| V|8 |54 |acop
BO B1 B2 B3 B4 B5 1 0 inter
preter
Setting operations
S = Formal operand| 17 00 )1 3 |- | -1|--]0.31)20.31)2| Binary setting of a formal operand
RB = Formal operand] 37 00 )t )? - | = —=1-1]0.31)2]0.31)2 E%?%;Fg;g;g%gf
RD = Formal operand| 3E 00 > )1 - = =1-1731)27.31)2 Erl]g]étralsl ;%Sdegtl)r:%grz formal operand for
= = Formal operand| 1F 00 )t )} - | -1 -1-10.31)20.31)2 g\;:ir%r;?ent ofthe RLO to a formal
+parameter address (hexadecimal)
Set bit unconditionally
[ 0.0t0 127.7 7038 | 4000 N Y |-|-|-|-1228 |10 |inaninput
SU Q 0.0t0 127.7 7038 | 4080 N Y - [-1-1-1228 [1.0 |inanoutput
SU F 0.0to 255.7 7049 | 4000 N Y -|-|-|-1228 |10 [inaflag
SU C 0.0t0255.15 | 7015 | 4000 N Y |-|-|-|-1236 |10 |inacounterword
sU T 0.0t0255.15 | 7025 | 4000 N Y -|-|-]-1]1236 [1.0 |[inatimerword
SU D 0.0t02042.15 | 7046 | 4000 N Y -|-|-]-1298 |10 |inadataword
Reset bit unconditionally
RU | 0.0to0 127.7 7038 | 0000 N Y |-|-|-1]-1230 |10 |inaninput
RU Q 0.0t0 127.7 7038 | 0080 N Y —[-=1-=1-123.0 [1.0 |inanoutput
RU F 0.0t0 255.7 7049 | 0000 N Y |-|-|-|-11230 [10 |inaflag
RU C 0.0t0255.15 | 7015 | ooo0 N Y |-|-|-|-124.0 |10 |inacounterword
RU T 0.0t0255.15 | 7025 | ooo0 N Y -|-|-]-1]1240 |10 |[inatimerword
RU D 0.0t02042.15 | 7046 | 0000 N Y -|-|-]-130.0 |10 |inadataword
+word address
+bit address

)1 See relevant operation description
)2 Plus time for substituted operation
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Supplementary operations
for program blocks (PBs)
for function blocks (FBs) + (FXs)
for sequence blocks (SBs)
for organization blocks (OBs)

Operation [Parameters Machine code RLO- |RLO Condition
(hexadecimal) de- reloa- codes

Execution
timein ps

pen- |ded? affected

Word 0 Word 1 Word 2 dent? 8 8
BO B1 B2 B3 B4 B5

=00

0

(%]e)

Stan-
dard
inter
preter

ACOP

Function

Timer and counter operations

Formal
FR = 06 00 )? wol-1-1-
operand

0.31)2

0.31)2

Enable formal operand for cold restart
(for description, see FT or FC;
according to formal opearand;
parameter type: T, C).

Formal
SP = 36 00 )1 )1 B I
operand

0.31)2

0.31)2

Start timer specified as formal operand
with the values stored in the ACCUM
as pulse (parameter type: T).

Formal
SR = 26 00 )71 )1 - -1-
operand

0.31)2

0.31)2

Start timer specified as formal
operand with the value stored in the
ACCUM as "on" delay

(parameter type: T)

Formal
operand

SEC 1E 00 )" wor-1-1-

0.31)2

0.31)2

Start timer specified as formal
operand with the value stored

in the ACCUM as extended pulse
or set counter specified as

formal operand with the count
specified

(parameter type: T, C)

Formal

SSuU
operand

2E 00 )" wol-1-1-

0.31)2

0.31)2

Start timer specified as formal
operand with the value stored

in the ACCUM as stored "on"

delay or increment a counter specfied
as formal operand

(parameter type: T, C)

Formal
SFD = 16 00 )? wol-1-1-
operand

0.31)2

0.31)2

Start timer specified as formal
operand with the value stored
in the ACCUM as stored "off"
delay or decrement a counter
specified as formal operand
(parameter type: : T, C)

+parameter address (hexadecimal)

FR T 0 to 255 04 00 Y Y - ==

0.75

0.75

Enable timer for cold restart. The
operation is executed only on the
leading edge of the RLO.

The cold restart of the timer results if
the RLO is "1" at the time of the start
operation.

FR C |[0to255 4400 Y Y - = -

0.75

0.75

Enable counter for cold restart.
The operation is executed only
on the leading edge of the RLO.
The setting, up- or down-counting
of the counter results only

if the RLO is "1" for the relevant
operation.

|+word address

)1 See relevant operation description )2
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Supplementary operations

for program blocks (PBs)

for function blocks (FBs) + (FXs)

for sequence blocks (SBs)
for organization blocks (OBs)

Operation

Parameters

Machine code
(hexadecimal)

Word 0

Word 1

Word 2

BO B1

B2 B3

B4 BS

RLO-
de-
pen-
dent?

RLO
reloa-
ded?

Condition Execution

codes timein ps

affected H
c| c|] o| o | stan-

C| C| V]S |dard | ACOP
110 inter
preter

Function

Load and transfer operations

Load formal operand.
The value of the operand specified as

F I i i
L = ormad 46 00 ) ) | =1 =1-losn2031) on(r:néat}'apfrand is loaded into
operan (parameter type: I, Q, T, Z;
data type: BY, W).
Load formal operand in BCD. The
Formal value of the timer or counter location
LD = OE 00 )? )? — | = | = | = 112.4)2| 12.4)2| specified as formal operand is loaded
operand in BCD into ACCUM 1
(paramaeter type: T, C).
Load the bit pattern of a formal
Formal operand into ACCUM 1
LW = 3F 00 )1 )1 —| = | = | = ]21.2)2| 0.31)2| (parameter type:
operand KF, KH, KM, KY, KC, KT, KZ).
Formal Load the bit pattern of a formal
LDW = 56 00 )" )1 —| = | = | - ]16.2)2|0.31)2| operand. (Parameter type: D; see LW
operand = parameter type: KG).
Transfer to a formal operand. The
| contents of ACCUM 1 are transferred
Formal to the operand specified as formal
T = 66 00 1 1 - | —=1-1-1]0.31)210.31)2
operand ) ) ) ) operand

(parameter type: |, Q;
data type: BY, W).

+parameter address

(hexadecimal)

)1 See relevant operation description
)2 Plus time for substituted operation
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Supplementary operatlons
for program blocks (PBs)
for function blocks (FBs) + (FXs)
for sequence blocks (SBs)
for organization blocks (OBs)

Operation |Parameters Machine code RLO- [RLO Condition Execution _
(hexadecimal) de- |reloa- codes time in ps Function
pen- | ded? affected
Word 0 Word 1 Word 2 dent? 8 8 8 g gta?g_ ACOP
BO BL | B2B3 | B4B5 1] 0 inter
preter
Conversion operations
CRW 0100 N N NN 025 Z%rg&t\ldo? ?Igrgtiatss)complement of
8.4- Formation of two's complement of
csw 09 00 N NCEX XX~ loa [925 | AccuM 1 (16 bits)
12.4- | 12.4- | Formation of two's complement of
CsD 68 07 N NCTXI XX 7 128 |12.8 | ACCUM 1 (32 bits)
13.0- [13.0- | 16-bit fixed-point conversion from BCD
DEF 68 0C N N -[-1-1X 202 | 202 |tobinary
12.6- [ 12.6- | 16-bit fixed-point conversion from
DUF 68 08 N N I-]1-|-|X 496 |a9.6 |binaryto BCD
12.8- | 12.8- | 32-bit fixed-point conversion from BCD
DED 68 08 N N T [a0s |08 | tobinary
15.6- [ 15.6- | 32-bit fixed-point conversion from
DUD 68 0A N N -|1-1-1X :
142.2 | 142.2 | binary to BCD
131.2131.2 c . ¢ a fixed-oint ber t
onversion of a fixed-point number to
FDG 68 06 N N -1 =101 - a floating-point number (32 bits)
150.6 | 150.6
11.6- [11.6- | Conversion of a floating-point number
GFD 68 02 N N =171~ 1 * ios.s| 105.8 | to @ fixed-point number
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Supplementary operations
for program blocks (PBs)
for function blocks (FBs) + (FXs)
for sequence blocks (SBs)
for organization blocks (OBs)

Operation [Parameters Machine code RLO- [RLO Condition Execution )
(hexadecimal) de- |reloa- codes time in ps Function
pen- |ded? affected
wordo | word1 |wordz | dent? Sl E91¢ 3;?3 ACOP
BO B1 B2 B3 [B4 BS 1({o0 inter
preter
Shift functions
Shift the contents of ACCUM 1 by
the value specified in the parameter
(positions becoming vacant are padded
with zeros):
8.4-
SLW 0to 15 61 00 N N X{=-10]g> |15 to the left
SRW 0to 15 69 00 N N IX|-|-|0 S'i' 15 | totheright
12.4-
SLD 0t032 2900 N N X[-[-1|o 1006 2.5 | tothe left (double word)
11.2- . e
SSW 0to 15 68 01 N N X[{=1-=-10 12.0 1.5 to the right with sign (word)
13.6- to the right with sign
SSD 0to32 71 00 N N X|-1-10 101.0 2.5 (double-word)
| +number of shifts (hexadecimal)
Jump operations
Symbolic Unconditional jump:
JUu = address max. | 2D 00 N N -l =-1=-1=-178 0.31 | The unconditional jump is made withou
4 characters regard to conditions
Conditional jump:
Symbolic 26/ The conditional jump is made if the
i = address max. | FA 00 Y y |-{=-1-|-1""_lo31 :?It‘ho T?le— ug
4 characters 11.6)" 1€ KLO="0",
no jump is made
and the RLO is set to "1".
Symbolic 5.0/ Jump if the result is 0:
_ . The jump is only made if CC1 =0
iz = jdcirgf;ctrgfsx' 4500 N N 17171 o 2y 0.31 | and CCO = 0. The RLO is not
) changed.
Jump if the result is not 0:
IN = Symbolic 3500 N N N 031 The jump is only made if
address max. 10.2)*| CC1 CCo.
4 characters The RLO is not changed.
) Jump if the result is greater than 0O:
I j:’gg:gggcmax N N 5.0/ 0.31 | Thelumpis only executed if CC1 =1
o= |aciress mex | 1500 | 7| 7| 7 l10.27|%3 |andCCO=0.The RLO'is not
' changed.
) Jump if the result is less than O:
M = z’gmgg!cmax 2500 N I I e 031 | Thelump is only made if CC1 =0
4 characters 102y and CCO = 1. The RLO is not
changed.
|+re|ative jump address max. + 127

)1 Jump not executed/jump executed
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Supplementary operations
for program blocks (PBs)
for function blocks (FBs) + (FXs)
for sequence blocks (SBs)
for organization blocks (OBs)

Operation [Parameters Machine code RLO- |RLO Condition Execution ]
(hexadecimal) de- |reloa- codes time in ps Function
pen- |ded? affected
Word 0 Word 1 Word 2 dent? 8 8 8 (S) cSi;ar\Q— ACOP
BO B1 B2 B3 B4 B5 1(0 inter
preter
Jump operations
] Jump on overflow:
Symbolic 5.0/ The jump is only executed if the
Jo = |address max.] ob 00 N N -1=-1=-1-01 0.31 | OVERFLOW bitis set.
4 characters 10.2)3 The RLO is not changed.
+relative jump address  max. + 127
Symbolic 14.6/ . .
JOS = |address max.] 600C | 00 00 N N |-1-]-1]o ,|0.56 ??;?r%g.t?SSO)YERFLOW bit s set for
4 characters 14.8)
Other operations
. | Process formal operand
_ orma (parameter type: B).
DO = | sperand 7600 )Rt =~ |~ |o8t |08 | Only cDB, JU PB, JU FB, JU SB can
be substituted.
Process data word:
The following operation is ORed with
the parameter given in the data word
and executed.
0.81- The following are permissible:
DO DW |0to 255 6E 00 )1 o l-[(-1-1- 0.81 | A-, AN-, O-, ON-, S-, R,
25.0)2 =-, SU, RU, TB, FRT, RT, SFT,
SRT, SPT, SST, SET, FRC, RC, SC,
CDC, CUC, L-, LD-, T-, JU, JC,
DO, DOC, JZ, JN, JP, JO,
SLW, SRW, D, |
CDB, JU-, JC-
Process flag word:
0.8l The following operation specified is
.81- ORed with the parameter specified in
DO FW |0to254 4E 00 )1 Y 1-1-1-1- 24.0)2 0.81 | the flag word ar?d executed?
' for permissible substitutions, see DO
DW.
Decrement:
D 0 to 255 19 00 N N -{=1-=1-=158 0.25 | the low-order byte of ACCUM 1
(without carry)
Increment:
| 0to 255 11 00 N N -l =-1-1]-158 0.25 [ the low-order byte of ACCUM 1
(without carry)

)1 See relevant operation description
)2 Plus time of substituted operation
)3 Jump not executed/jump executed
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System operations
for program blocks (PBs)
for function blocks (FBs) + (FXs)
for sequence blocks (SBs)
for organization blocks (OBs)

Operation |Parameters Machine code RLO- |RLO Condition Execution )
(hexadecimal) de- reloa- codes time in us Function
pen- |ded? affected
Word 0 | Word 1 word2 | dent? 8 8 8 8 3;?3 ACOP
BO Bl | B2 B3 B4 B5 10 inter
preter
Load and transfer operations
Load register (indirectly):
LIR 0 40 00 N N — | =1-=1-=1010.2 [10.2 [ withthe contents of the memory word
addressed by ACCUM 1.
Transfer register contents (indirectly)
TIR 2 48 00 N N — | =1-=1-=]120.2 [10.2 [ intothe memory word addressed by
ACCUM 1.
+ register address (hexadecimal)
21.2-| 21.2-| Block transfer byte by byte,
TNB 0to 255 03 00 N N Y R R ) "~ | Source in ACCUM 2, destination in
148 | 148 | ACCUM 1
+ block length in bytes (hexadecimal)
22 0- | 22.0- | Block transfer word by word,
TNW 0to 255 43 00 N N Y N R ) ) Source in ACCUM 2, destination in
148 |148 ACCUM 1

+ block length in words

(hexadecimal)
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System operations

for program blocks (PBs)

for function blocks (FBs) + (FXs)
for sequence blocks (SBs)
for organization blocks (OBs)

Operation | Parameter Maschine code RLO- |RLO Condition Execution )
(hexadecimal) de- reloa- codes timein ps Function
pen- |ded affected
Wordd Word1 Word2 dent 8 8 9 g dsatra,_-;}_ ACOP
BZ B1 B2 B3 B4 B5 1 (%] nter
preter
Arithmetic operations
127 bi Add byte constant (fixed point) to
ADD BF e S | se oo N N |-|[-|-]-]52 |025 |Accum1
+ constant (16 bit)
-32768 to Add fixed-point constant (word)
ADDKF |, o 767 58 20 | 20 0@ N N -|1-1-1|-]11.0 |05 0 ACCUM 1
+constant (16 bit)
Other operations
SED |0-31 78 26 | 00 oo o] 2 2P |24 | setuser semaphore
27.4 |27.4
SEE |0-31 78 97 | 00 0@ o= [ = P2C | 33© | Reset user semaphore
66.4 |66.4
STS 0 00 -|-1-1-1]30.0 [30.0 |Stop
Swap the contents of ACCUM 1
Load a word from the
L RS [0-255 62 OO N N -|-|-| |06 [05 |system dataarea
T RS |0-255 63 B0 N N 1212l -lss 05 ;;Sgsfer a word to the system data
D RS |0-255 18 B N N | =1-1|=losn|osin Eée;ute a statement in the system data
N N -|-|-]-]1136 |13.6 |Read
LIM 7@ @C interrupt mask
N NI I O O T P
SIM 70 @D 150 |[150 | interrupt mask
Nl g |-l =]-olss [*% | unconditinal jump to OB
JUOB |0-255 6D @@ 25.0
J J - -1-10]338)2 2.0- conditional jump to OB, if result = "1”
JUC OB |0-255 4D 2@ 25.0
+OB number
AFS 7800 -|-{-|-1]64 6.4 | Addressing fault inhibit
AFF 7810 -|-|1-|-164 6.4 Addressing fault enable

) 1 plus time for substituted operations
) 2ifresult =1
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Alphabetical list

of operations

Operation from page Operation from page
=D 16 DO FW 34
I=F 12 DO 16
=G 14 DOC 18
) 4 BE 18
+F 12 BEU 18
+G 14 BEC 18
-F 12 BLD 18
-G 14 D 34
' F 12 DED 30
:G 14 DEF 30
<=D 16 DUD 30
<=F 12 DUF 30
<=G 14 FDG 30
<D 16 FRT 26
<F 12 FRC 26
<G 14 GDF 30
= 6 | 34
== 24 CFwW 30
><D 16 CSD 30
><F 12 Csw 30
><G 14 L 8,10
>=D 16 L= 28
>=F 12 L RS 38
>=G 14 LD 8
>D 16 LD = 28
>F 12 LDW = 28
>G 14 LIM 38
C 18 LIR 36
ADD BN 38 LW = 28
ADD KF 38 NOP 18
CX 18 (e} 2.4
DO = 34 o ( 4
DO RS 38 = 20
DO DW 34 ON 2

40

Operation from page Operation from page
ON = 20 SSuU 26
ow 20 STP 18
B 22 STS 38
TBN 22 SU 24
R 4,6 SE 6
RB = 24 SSD 32
RD = 24 SSW 32
RR = 26 SEC = 26
RU 24 T 10
S 4 T= 28
S= 24 TRS 38
SQ 6 TAK 38
SFD= 26 TIR 36
Sl 6 TNB 36
SR = 26 TNW 36
SEE 38 A

SED 38 A( 4
SI 6 = 20
SIP= 26 AN 2
SIM 38 AN = 20
SLD 32 AW 20
SLW 32 x F 12
Ju 16 x G 14
Ju= 32 XOW 20
JC 18 CD

JC= 32 Cu

IM = 32

JIN = 32

JO = 34

JP = 32

JOS = 34

JZ = 32

SRW 32

SS 6
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