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Properties - DI16xDC24Y - (RO/S4)

General Addresses ]

Inputs
Start: 0 Process image:
End: 1

[v Spstemn selection

J;_L,:Q,}.p,;,,)l{“fwla.uToT(.UL.glﬁhQT_):)L:MSJL@__?;:,‘g,lfg@.\)gu.___@:u;_;qﬁl);:General

..u:ﬁéj'a‘ﬂu\{l)ru.ﬁl‘,l:d
o> End sEos oodTStart ol sl o o3l fwta)K@ijﬁ&@,;TMw\); :Address
el Sl 1 Ll )T 50 C,,.zw)ﬁ.sﬁxmu‘@,,, VULDI a8 ol JSKa ) e Ol sims das OLES Ty o lg
Sl Y lls Jae ol s Sl o g dal g 5 Jgder 5le s (1L 0 ) Bit S plaS a4 JUI N (gl 3T o

2 Byte= 16 Bit « siliw 5 ool ool

J‘)’T Jus
0.0 0
0.1 1
0.2 2
0.3 3
0.4 4
0.5 5
0.6 6
0.7 7
1.0 8
1.1 9
1.2 10
1.3 11
1.4 12
1.5 13
1.6 14
1.7 15

..ujn.uuxslx@,i&gwbj;om.\y lgn T &8 0iSs outaliie 5 ol 4ls oslina b Lis DI e ki S
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CPU315 ;1w &b 1 08l 41300 s CPU 1 oyl iy 0l Lims )8 a5 uysT ,mis S7-300 s
3050y dde T 55 5e5 b b 15T Ol ste ol Sl LB System Selection « § YU S8 asle ol 3. (YU 4
wils s lgm T U (oIt dydr oysT 51 o il ;5,5 CPU & by o Address Area i bl ses o)l oyl .,

Sy SlssT )8 sl o 48 3 phn slgtiy sama 53 lete sl 1 6 505 3T Jlo o 03 5 ke pliy ot 3L

AL o35 | e S

B oy mege ((Interrupt ) w‘}JL,.s\@ut,:..u)l;u;ls‘_;uc,.,\{\sg:)l{,w?jg)}ut{,;.»FyDI S s
K Jpone g 4 Cons g8 ol Properties  isw .spies odis ¢S B 0 ey 55 Sloed 5 53 S 59 opl S CenlgT
5 03 ocaliia ) 15 (Slgmamd Ol gz OT 3 4575415 & wile Inputs Pl Blol s

Properties - DI16xDC24V, Interrupt - (R0O/S4)

Generall Addresses  [nputs l

Enable Input Delay [mz] / Tepe of Yoltage
I Diagrostic interrupt I Hardware intemupt 3(bC)

Input ‘ n-1 | 2-3 | 4.5 ‘ B-7 ‘ g-9 ‘10-11|12-13|14-15‘
Diagnostics
Mo zensor supply: | M || I |

Trigger for Hardware Intenupt
Rizing [positive] edge: | || || [ || [ || » || I || I || [ |

Falling [negative) edge| || || » || » || - || I || . || » |

osled (j}.}daﬁﬁ.b.‘»’}{ia))w s b &0 53 355 Jb Sl ol Jlab & s3Le <l 55 : Diagnostic Interrupt
¢S NO Sensor Supply sk 55 3 sdus disde S5 55 45 glailen 3550 C S CPU e o 25,50 53 ab g e JUIS
sl 3505 b el 3y 1 (S 538 Olsie )15 552515 68 sl o355 lp X eSS 57 B0 Glgssselpan S
U 55 o poT 6 ol JUIS 05,5 o ysT 5 p0e 8 il 53 4T 408 Wlad &) g 55 ol
5wl iy ol 035 K54 by e oS sl Jsder 358 s ST ol Jé L gsle - s : Hardware Interrupt
3308 535S 5,5 o Vs a5 ) Sl b 5yls 35 4y 5 S (635555 JUST 55 8 sl dadr cpl 53 033 e Jlab
Aol Jlesl iy (e ad b Cute 4d) A i JUK
&W@Q)K}Ad}ﬁ)i;dw-\5A;a)LiJ.,\.Lb.).,\.a.'.:q.h%\)J.MTM‘P&Jt{r}A&)AMJ‘}J@L&-tis}:,a{:;;\;
b Sy ganl b 3 Bl 3 g0 035 53 55 Organization BlOCK ¢ 5 5l o 5 asl S &S5 L 0T rosdle 5 s SIS
35,0 StOp e 4 CPU a3 &L
Lysde ol 5 b33 53 5 phn 4o 5.3 .50 156 4l oo iz U1 (63555 455,57 ot Olsie S ool 55 : INput Delay
Z%J‘Jifrﬁfuéu

S sl | S Sy (ol b 5y 47 5 ke Csl G g Lt b SBlis s 5 onle Slgmd g gl )

3,8 nlin Ol 53 1y (83555 457 3 48n Eatl B b ol A O g B 5305 Hsmin b B Jgb 51 Y



$7-300 £45 3 PLC (5o Xy ¢y

DO iyl ‘slﬁ)“ml)lg’mw
15403 (ks 4> 5 Sy ey Olge 1y 5 JUIS s 5 4> 5e Digital Output i,

Digital Output Slg ;57 (Su paud
P S ki Wy 5 5 TP Vb S (T3P s 5 5
P Shs0sk @ 24VDC - slebrbdyog o Tt e
0.5 ,1,15,2A
Sl el e 48VDC o 5,8A sl asdl sTaFA e
S Il jaiis @ 120 VAC o U
CPU iy gisn ps 2515 @ 230 VAC  » e AYY e

sl 4l 55 6 K05 Lol sla oy col (SKan L pie oslizal F-System ¢, 8 Llg 51 50
wlie OT Dl 5 o i ) Address ; General glgisn 3580 2DO o) S 5 e sl 4S glo iy o
st all 5 IS8 Sl Lyls Lol Sl ST 5l S sl ki Output isw il DI

Properties - DO8xDC24¥ /0,54 - [RD/55) x|

Generall Addreszes  Dutputs |

— Enable Reaction to CPU STOP
[ Diagnostic interupt Substitute a value j
|[eep last valid value

DOutput | o | 1 | 2 | 3 | 4 | 0 | 5 | v |
Diagnostics
*wire break: || - || I || I || I || || r ” r

LT r |
Mo load voltage: | r || r ” r ” r || - || r || w ” - |
LT r |
LT r |

Short circuit to M: || r || I || I || I || || I ” r
Short circuit to L+ || I ” r ” I || r || || r ” r
Substitute Value 0 1 2 3 4 5 & 7
Substitute 1" | I || r || N || r || r || r || I ” I |
i Sy bl 53 5hn G5 OT 4 (AU Ol 53 (6 0L e 5 Jlasl S S oo (b aiets ol - Wire Break
LT o Jom 65

Sy pde aseii sl NO Load Voltage

oo 4ol S Jlas| Lesis ¢l i Short Circuit to M

Sy YE 50U S Jlasl jeseis ¢l :Short Circuit to L+

3505 dlad 535 Cadhe 1y 55 ) 9o JUIST Ol gie Gs 5150 5 S5 6l

685 DO jldbg e JUS s 2 CPU (i35 &y gum 53 45 3,8 o Ol s Cond ) by :Reaction To CPU Stop
033 <M s Substitute Value oL .s,lagss 1 b o ool algd )8 el ol bl ol e L sl
sl 0 o) Cadle & JUS g 5 Sl o b 5 gden sl o) OT 55 5 LU

33 Sn Lo U 5 e oy #TCPU iy pla 5 55 8 Ll Keep Last Value S
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DI/DO (slgi 5 b gl )l s

DI/DO Sl (G s

P S bl L

56y i 5

=9 Ol

T 95 | (83959 By 3

o S hs ok

24 VDC

0.5A

f}ﬁ\-\-ﬁ- 59})}\-\ (]

LRI T RV S

25 Jater 5l LT gty s 5 Caad oS T £ 55005 ol ) Sz s (s 2 5 29,5 Sy Okl 51 48T ) shilas Lgi )87 o

RET

S5 35 s S5l g5 Al DO 5 DI wliv < 5,i0 Address sGeneral isw g3 Jols b0 L5 ol gls el sl

4¢,..»la..\..'::éi.:iéjgg-jjé‘_;lj‘_;ﬁ:}d:}u‘_;ljéw}:qu'fub'u‘qf@.q\
3,l4 5425 S7-400 C}J‘)D}C‘aﬂ‘s7'300 @3 DI/DO )87 a8" cl ST C«N

Properties - DI16/DO16x24V/0.5A - (RO/S9)

General Addieszes ]

Inputs
Stark: [
End: 21

¥ System selection

Outputs
Start: 20
End: 21

¥ System selection

Process image:

jos1F -]

Process image:

jos1F -]
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33

T Sl

3355 S5 s LIl alas 1 gl 5 0L > Sleds dsls dlise ¢1,50 3,1kt Analoge Input S
3y 351y Slowb 5 Hmpe S Sledit 4 s 3l S S Jp 1 WS ol 5 S5 L Sl Ke EJUT

LIt £ § 5 03 45 3Ly Ol 5 SSEw el

e 1) IS
5Wy iz I & ILT JUSews
13 5 7 e o1l I
+/-25 mV
+/-50 mV
+/-80 mV
+/-250 mV
+/-500 mV
+/-1 V
+/-2.5 V
+/-5 V
1.5V
+/-10 V

O i < IET JUis
oo b bl 551G ABL da ¥ (e bl 551 e OL

el 68 e IS 5 45 Ao ¥ U');L;}wti_,stﬁﬁv,q;wslﬁﬂv)ga.,\,x?owti,d;\,w

Al 4 Wire Power
Transducer Supply
2 Wire
Transducer ey
Al Supply

Wl 5 7 e § (Sl il 5 55 5 4720MA e ¥ (sla gy kil 3 51 0L S

-55mA to +5mA e

-10mA to +10mA e

-220mA to +20mA e
OmA to 20mA e

4 mA

to 20mA e
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AL gl

Ll

Sooglio £33 Juem
I asle asuin ool b (RESISTON)  J same Cunslie & Wil s2n oo slin

48 Q
150 Q
300 Q
600 Q
6000 Q

for § b hora ¥ o ¥ 55 51 (RTD) i go i &S5 il sin  shaiven

a.) Two-wire RTD
lass accurate

{

D.) Three-wire RTD
most usad

c.) Four-wire RTD
most accurate

5350315 885 o i de £ 6 5 CBS (a8 e ¥ g S
B Zaslin o ¥ 655 53 Tl 5 g o o s 53 2018
)AJ}A&U@s:@l:)@QTJJ{KJ&zAsLA:}
53380 Jlael (26 0L i oga o ¥ o doms € pp0
Q}‘m.(ﬁjp)ér’;‘:ﬁdﬁf{j‘u\_ﬂj&)ﬂv)QJU}
33 9348 (5 SN BE Sl S a0 31 (6550 0L
o3l T ol ol 3,085 0L 3 50e (68 05100 S5 0T
3 S50 Ol & fagn i g 33 30y Comi s 5 5tn 6 5
e O3t ¥ 553 1 Za) fiago 5 uaglie @l > m OT
S o301 0T 5Ws o (gl alaii Ly O3 b oSG 3 0Ly s

3,055y ollas Sl Gl &S 2l 5 gl

C‘j}‘w.cﬁ»‘ PthOLGJTQ,:J"&}JM.mwbd\a‘-Jq\ﬁ}&b:é)‘_;ljgrl.\fj_nd.\_?)l:qd'_"utl}_?lhjz_»}a,?

.C,..»\a.a\..ia:))‘kj*)'):u),h}ﬁj

Pt100 o
Pt200 -
Pt500 -
Pt1000 o
Ni100 o
Ni1000 -
M+
M—
+ e | ADC
+
V g
Ic lo
Field Al S
dog € faga Al 08 & ane b e g0 5 Ll




$7-300 £45 3 PLC (5o Xy £

£y T LS
53 Jlail Joun (58,5 513 L o JSC5 s foata S S 0 S S 51 ST et i3l 53 51 e 5 iliie oS shailes
235 03zl OT 310l gis 45 5 5due 2l 35T Caos 53 MV Q)}"d’-gti‘“f;%’”

P
& | Referance
Junction Solder
Al o Iran Jaint
Iron-Copper
hodule Iran-Sopp /
%pe J

Copper—Constantan Constantan oupl

" Junction

Copper

30 e ASCn o 09y 3L 6055 0T 0 b 8 50 5 51 b sy po 5 e OT sy o 350 ooy 5505 40 ST LSS
T S g I PPN I PO gy WP gV I e Y S ROU PSPPI H P PRPYC P I [
LSt 36 93 0350 tman W) K3 bsS 505 93 sS se 5 40 ST Jlast alais 55 YL JSKs e &8 sl 31 3 55 457 USCe
Sy &S =5 o2l (COMPENSAtor) oS Ol o 51 s Sl ol L L3 Fon 6,8 05100 53 Wast 4y et Bl 4 5550
gc,K@,m byl los 315035 5,8 o3l (Reference Junction) 58 s 5 a4 b Jlas! adais 53 1y Las 48" &
bS50 5 635554 ST lg,l5 3 0Kl opls sie i€ (External Compensating) s il = LS ! 4.0
2303 Join 5 JSE Gillae g o g5 S L (G oS Ol 5T Ol e 5 0l iy g iSe U 53

580 0dsl (Internal Compensating) Jsis (o5l o ¢ 3 58 osliial Jy 58 g0 5 jeizman JIS 51487 Jgl 59,

____________ Copper wire
E 3 o M, . | . : \ M+
l 1 oM G . M-
' ‘ O :C+ Thermocouples o - ! M+ | ADC
‘: ‘ gmc_ G — M=
< -/ o LLem !
: __/ o, : .
< I Tov g A o
R~ | [Box : COMP_Mana
Reference - e ' Ref junction | -
C \ (R l ______ 1
N confor o Sonsmiemetins )
M ;:Measuring line (positive)
M _Measuringline (negative)
e s bl S Sl b gLl e
() Jsdr). s 2y 1) (ool glos gy oIS o 48T il Caliben 15 LT 36 53 i 40 st b o S 50 5
Thermocouple Conductor Temperature Voltage Range
Type Positive Negative Range (°C) (mV)
E Chromel Constantan -270° to 1,000° -9.835 t0 76.358
J Iron Constantan -210° to 1,200° -8.096 to 69.536
K Chromel Alumel -270° to 1,372° -6.548 to 54.874
T Copper Constantan -270° to 400° -6.258 to 20.869
S Platinum-10%
Rhodium Platinum -50° to 1,768° -0.236 to 18.698
R Platinum-13%
Rhodium Platinum -50° to 1,768° -0.226 t0 21.108
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Al sl )l (Sl y piY (1381 Cdrw qutid
)g‘sjt;l@mu;:ggawdwmwconﬁg Nplps 088 (St ede Al slg)5 s
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3 2,8 I3 Gl S 0 G o ) (S 4 358 0 i L sils ) OT 5 JU

2 phen 0l glataly Olin G e Condy 3 5ie ol HWCONFIG Lo i 487 )87 (sla el

b 52303 ¢l & Zaul BEST 331-7KFO1-0ABO 2 i oS 1) AL 8X12 Bit 318" 5 ol ook o0l 0l S 5 T
L3b 5 sl e L OT (a5 o575 1> Measuring Range Module S JUS s » uSCs J s
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¢
PLC fawgi (6399 S gIbT (Slgllium Orukilgs- 0420

Conversion time, S, 55 Il Caslie 5 O ¢ 5B S eed ST slie e ST
channel 1 305 61 p CPU. b e i3 o Sl 0 o JUT 1AL
: l : R3Sl 50 LU PLC (gl ol oot Koo 15 o3lizul 3 4o
Canversion time, o
channel 2 E 3513 o ppie HEX b g 0l b
E > i VU s sl ayls s s Cycle Time oK ST Joe o sl
E C S S G SN T Bl 5 Y U e 3,8 D s
Conversio; fime. 53 S, 51 WU L JusT 81w S Cycle Time 1) wiSls Jsb
channel n DGl oS b b 15T )l gl el 53 b bl ol eslined Jes

- s el G S Ol ialS 4 ot

1 5 @0 deda olaslysde Codle G S 5T S Sl o IS8 dle 5 20 VU Oy e (6,51 e o5 51 ey

Resolution Analog Value

Number of bits 15 14 13 12 11 10 9 8 |7 6 5 4 3 2 1 O

Bit weighting vz 2™ 2B 212 oM 210 20 8 o7 26 95 ot % 2 ot 2f
Jsad > 4 sHex d;l.mA_(:)l;:H}u’J}A?Jti__.ﬂC}_?radlﬂ

Measuring Units
Reggigdon Ll ool dads Ol 1y )8 4 by e (635,5 Decimal
J4£0520 A~ | Decimal | Hexa- Range ) R - .
decimal c’)ﬁ“}BKQJ}‘J?Lﬁ‘)"‘L‘“M“:)}"-ft—{" dowo—? Y3

‘> 22810 132767 | TFFF | Overflow | | overflow

‘G;,ﬁ;‘c_:)‘g\ﬂ_gﬁ;u“ Jbe,—
228105 3 [32511 | TEFFY

v

S8 4 ST 5 Jle Ol g kil e 6315 5 Underflow

\p:Resolution : : Overrange Lis PLC o 4-20 mA Q€
J2e NGBV N WY e -
20005, _ 27609 | somy ’ - .
7 2 (o - . . T 2. T
0.000 27648 | 6C00 1 olie ol Ol siad (g 55 40l 53 5 bbbl 1) T (o
Kl 5 _ P
16. 06 éﬂ' éi 20736 5100H Nominal L Hex Jsles 6}5\:\{ warg bblasls )l—{.' Lo
Ll i 5 T
M : range 5 g3 3Ll LT 31 anli s 53 o 3,5 1oy 1L T Dl
tion , %
R43686J = 0 0H &idW;JAWKW}ﬁj)Jj&&LEAJbO\M
L =Vt |— FFFF - T
39995 = 1 H YWAUA ste T Lo ¥ Jlerws dslne 5 i sils o
A by U Ugs Underrange

3513 p54as PLC k51 pyslie oyl kbl

LT s oo 5 Jlows sHEX  (glaliws sl 5
axrl o DS 0l i g bl 3515 bl |, KuS
YN

&

14852 5 i, | 4864 | EDOO
< 1.1852 _ 8000
<l‘1§5ﬁ4 A 32768 H Underflow

G S S palie m Sl 2010 RESOIULION 3 st i 55 47 3 5ie edalie LS Y aaras Resolution Jsis

Wl B AYA sy 3L oA ST 5 a5 Bas bgs im AiL 20 )€ Resolution §1.cl iy ods 5 aSs



¢4 $7-300 £ JI PLC (5w,

S5 9S7 15 S IbT JUSow ol 0950 duglio

obls 51 J S5 5S7 3 S IT s 0w o dmlie bls o 18T ies3S5 (6w saPLC LaS™ 1,8 (ol o ol
sl

e S T o Sy S WV il aslons 3148 I S Lo 5 S35 ST 55 435 Olsie i amio 55 45 shiles
S5 s IS s el o oy I Hltis dade Ol a3 1 ST 0 o5, 0verflow (ol ol 31 S S5 s s
el o 9555 55 deelie Gl Sy an

Sl ol 555, 0verflow 1,0 00 oy

ol Wire Break stias 0lii 3581 S opl ST ool bbb &8 sl e 0ks 5,5, ErrOr Bit 1B w1l oo

Ll yldis O3 g Invalid L Valid eduas 0lis &5 ol 5,5, Activity Bit 1, A v 2 o

Resolution Analog Value

Bit Number 15 14 13 12 11 10 9 8[]7 6 5 4 3 2 1 0
Bit Value ( S7) vz 2™ 2B 22 I pl0 % ¥ 1p7 90 5t 23 2 ol 0
Bit Value (S5) ps 2" 2" 27 ¥ 27 2% 25[2f 28 27 2F 2 A E O

5T Lgzs 01 S7 5o aSUl 3. il (Cadle L) 20V Y iSTu ReSOIUtion o ols e S5 53 st Ol 5555 &S0 dos

il (Mo L) 2y Vo S Resolution 5 .

S5 9S7 10 <FgIbT (Slai )™ (Sl yiol sl udaid 09505 dus o
Dip Lwy oluks 1S5 );L;,.,u};,argu)lplcjb):La;_al)gﬁl_wivw)uu;u}um_u:ﬁs7 33
ade e db g e g e b 15T Sla el @i 0500 5S5 (lgilS 31 @50 G 5 JSE s plawil SIS (55 (sl s

Table 11-1. Operating Mode Switch Settings for Analog Input Modules 464-8 to 11

Function Settings for Operating Mode Switch
50 Hz 60 Hz
Power supply ; ;
frequency 2 2
1 1
1 channel 2 channels (channel O | 4 channels (channel 0
{channel 0 and channel 1) - channel 3}
Cperation 4 4 4
3 3 3
2 2 2
1 1 1
With wire break signal Mo wire break signal
Wire break 1 4 4
] ) 3
] 2 2
1 1




$7-300 £45 3 PLC (5o Xy 0.

Al sl ‘slh)“ml)lg’ ol

23505 (G wd 5 Oy g Ol s |y ANalog Input sl

P Sl CulB sl JiSw £ 45 51 8999 Slows L 51
o Shsisy e SLTIER EZTSTA N
adysbml @ St LT STR
C.,-nju.a o
s e TC o G509 @
RTD e
Syl S5 @

234 Glub g s gt b 5 IS8 Ao dade 0L 15T e 505 o7 (s oy 0T (5,5 SUS S AT O 52 05,57 3,05 51 ey
S S 353l 1y G ol o35 5 4 5L 5 ol 55, Address s General sls isw ot osls Jlias Sl 3550
3T 23 K8 e39,5A S8 Gy cnl gl 3 e o3ls Lol WOrdes Koo oojle 0 b wysT ool ¥ o5 JUT (s35,5 0

Sy dal 623 sx O 5 de ol VU Lt 5T 5608 gsr

Properties - Al8x12Bit - (R2/510)

General Addresses l Inputs l

Inputs

Frocess image:

End: E23

¥ Systemn selection

Jd 15 565 Lo 187 ST o Jle Ol st 350 SIS I ¢ 5 sl (1 5 3503 3525 AL LS plas s Input oo
u;;u.)m,m)gJ_l,uﬂu.m\baswu;\@ﬁu,,u5\;;;_,Q,tf,?w\,@&ﬁ.;ﬂ;&xabjcbwtcﬁjp‘m
Measuring Range Jsus 13 Coww o5 Condy Sl 5 L6 Input S S 5K S L sk ol Input

3 5T Ol 5 S8 525 ASie jantia 5TD L C LB LA Cnds o il

General] Addresses  Inputs l
Enable
I Diagnostic Interrupt v Hardware Interrupt "hen Limit Exceeded

Input 0-1 2-3 4-5 E-7
Diagnostics
Group Diagnostics: [ I [ [
with Check for 'wire Break: I I [ [

teasuning
Measuring Type: | |40k 1 [TCE |RT
beasuring Range: [+ 10 [4.20ms  |TwpeK |Pt100 Std.

Pozition of Measuring
Fiange Selection Module: [B] [C] [A] [&]

integration time |2D ms |2D s |2EI ms |2D ms

Trigger for Hardware Intenupt  Channel 0 Channel 2
High Limit: | Vo
Law Limit | Vo

e,
e,
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$7-300 £ JI PLC (5w,

S, § 5 4 a3 s il 55, S a5l Measuring Type ,h.wsyl?,;a;;aiﬁlfwmf,ad\jdtiy@;gum

25 JKE 5 e ol LIS L @t&;y;upuﬁg,s,g%.ﬁ‘:gmuwif_l);é}ua@ewtww&

Meazuring

Meazuring Tupe: |E

E voltage

4DmAL
N

| ReaL
RT resistor ithermal, lin.)
TC-1  thermocouple {int. comp.)
TC-E  thermocouple {ext. comp.)
TC-IL
TC-EL

current (4-wire fransducer)
current (2-wire fransducer)
resistor {(4-conductor terminal)

thermocouple {int. comp. linear.)
thermocouple {ext. cormp. linear.)

sl o 0303 Olas Calises & ylS & EEED) Measurement type i

Measurement
M easurement type: |E |E |E
teasuring range: deactivated
E yoltage

1 Current

RTD Therrmal resistar (lin.)

SIS 5105 031353 & Slowed 5 5l ol JUIS 03,5 Jleb o 511 3550 2l LIS ples sl 5 5 Deactivated
=5 o+ Deactivate 1, JUS ol e (2l 1y Jlioms 4 &SI ftg IS 0l Kl (s 3 553 o3lizl S
3,8 L6 gl a2 Cl,;l‘\fg:“.;r:;f IS Measuring range s, J?I oT = ,>Measuring type bl i ey

’Ei

v
+/- 50 my
+/- 500 my
+-1
+/-5Y
+/- 10
1.5
.10

Pt 100 I
Pt 200 I
Pt 500 CI
Pt 1000 CI.

Pt 200 Std.
Pt 500 5td.
Pt 1000 Std.
Mi 100 I
Mi 120 Cl
Mi 200 Cl.
Mi 500 ClL
Ni 1000 CI.
Mi 100 Std.
Mi 120 5td.
Mi 200 Std.
i 500 Std.
Ni 1000 Std,
Cu 10l
Cu 10 5.

Aacde 0L 1y LT 51 gl a5 5 JSK8 1 pm 0303 ialed 3l 53 1y I 0T (o1

[
+-20 md

0..20 ma

4,20 mé
+/-20

Pt 100 climatic range
Pt 200 climatic range
Pt 500 climatic range
Pt 1000 climatic range
Pt 100 idard range
Pt 200 standard range
Pt 500 standard range
Pt 1000 standard range
Ni 100 cliratic range
Mi 120 climatic range
Ni 200 climatic range
Mi 500 climatic range
Ni 1000 climatic range
Ni 100 standard range
Ni 120 standard range
Mi 200 standard range
Ni 500 standard range
Ni 1000 standard range
Cu 10 climatic range
Cu 10 standard range

[4DMU R RT
4.20me Bl0ohm Pt 100 5td.
+- 3.2 mi 500 ahm Pt100Cl Pt 100 climatic range
+/-10 frid, & kohrms Wi 100 Cl. Ni 100 climatic range
0,20 ma Pt 100 Std. Pt 100 standard range
T 4.20ma | NI 100 Std. Ni 100 standard range
+/-20 mA :

i (b age i S e e ol (5355 1 B AL LS Sl 5
oo r_;i_.n.um b S g sS Measuring range s ;3,5 ol 5s .0l
S 53 bS5 151 5 S SRTD (o paien )8 53 nsn i g1l 55
alg asle 6 K5 Lol sl byl S nl s ogdm dads 0L 1, TC ol

23l Ol OT Jlial sRTD (g1 3 1kl <ol 5 bos (5,5 o510

[feeL
[PiRh-PtRh]
[MICrSi-MiSi]
[MiCr-Culi]
[FiRh-Pt]
[PtRh-Pt]
[Fe-CuNi]
[Fe-Cuni]
[Cu-Cumi]
[MICr-Ni]
[Cu-Cumi]
[WSRe-VW26RE]

Type B
Type M
Type E
Type R
Type 5
Type 1
Type L
Type T
Type K
Type U
Type C
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Al Sl ol sl el

3 ASke 3,05 5 s AL Glg S s 534S ol sla Skl oy ege

S b g slou | DI (ol )8 4t 4 dis du s Wire Break .l gl (6l 045 Jé &) 500 5 : Diagnostics Interrupt
Sgde plib et a8 g slowl led glod ol yuad 3 9> ) Jl;f.:“ &S Syse 33 0d Jled O, »e > Hardware Interrupt
A5 00 amio S sl INpUE  ise 55 Ol se LOw Limit y High Limit ol i,

S Moy 5 phee a8 b do 51U 2i YUt 516 JUT IS 55 iy bl 0 g Ol e 5 JKE s

Measursd value

Upger limit

Lowaer limit

Process intarmupt
Walue sxcesds the
upper limit

“alue falls below the
lower limit 1] o

.3,l5 3 s Reaction to Open Thermocouple olse b s 55 el Sl J 58 50,5 ol aS AL BXTC o)lS (6l
L g 7FFF jlie o5 g0 5 0ud 3 Soygem 53 558 Obsl byl ol g5k 55 Overflow wb iole § sls acusy ol -
.(Jiwis;:.ub)).M:ﬂgljb;&bj‘)}hié;fg}s))}fﬂb.ﬁ\)ﬁﬂ@)&

Measuring o sl 5 Underflow Wb il sla avs 5 1
M ing Type: TC-EL . ) .
S R Mie S a5 05 S S g 3 B s gk Sl el
Meazuiing Range; Type kK

Reaction to Open Overtlow Spar JAS 535k edils £ )l Lo i 8000

Thermocouple: .
Owvarflow {5 gl Camdg) s 2alS 1) Lo &Sl 551
Underfiony

L 3lks |, Resolution s 05 bl ol .l Integration time s,ls 5 4> s Al lg 8 51 ol o 455,_%; s

E NP ST NPT

ISR Resolution | Interference | Integration
Measuring Type: E Frequency Time (ms)
teasuring Range: +-10% (HZ2)

Position of Measuring 9+ Sign bit 400 2.5
Range Selection Module: [B] 12+ Sign bit 60 16.6
|integration timne |2D s 12+ S?gn b?t 50 20

. | 14+ Sign bit 10 100

integration time {msh
interference frequency suppression (Hz)
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AO gl ‘slh)zd)lg’ﬂgéb"
23403 (Gl w3 3 Oy g Ol e |y ANalog Output sl

P e B 5l | S £ 5 5 o N 5
ool S s s S0 CZYSTA N
bl jais oL~ $3905t @
b S bl jasis Bsh )50 35S 5 EZTSTY. S
CPU (5 4 ST,

ol 3ol 35 bl 55 b i AL Gl )8 (sl T 53,10 e 5 4 515 Address ; General glessn s oS ool S5s
e Ol Ian 0dkd 0313 Ll 35 5 K8 55 S OULPUL 2ou 5550 53 G0 5 00 5l

Gl gy Sl 53 ol 5SS pp sl Wy i S Sl Bl i SIS ol s ek 0,5T VL s 55 87 shailes
ol Ol LB Output Range gl 55 alise

0313 e 5 ST (53555 51 IS &5, gailen .ol DeACEIVALEd 55 35m5 rs5 ¢lsl )y S e S THE
blize 3lie 4 CPU Lo g ot W5 (5l p3lin JSow 53 350 3525 fold S 5 55 S JUT sls (s 2 sl
Stae JUS ST Ul ol ok 03,35 ¥ e 5355 ook ol 0 Lo Sl is Soce oo (Ol r U Slds) (s 3 e
Al 28 s S 0l b oiSs Jlab 2 15T Deactivated « 5 s pis oslizal

Properties - AO4x12Bit - (R3/59)

General] tddresses  Outputs l

Enable
[~ Diagrostic Intemupt

Diagnostics

Group Diagnostics: | B || B ” I || I |

Cutput
Type of Output: |E || |E |E

Dutput Range: [ +¢-10 [4.20ms  |+s10Y [ +¢-10

Feaction to CPU-STOF: |5v |5 |ocy KLy

Substitute Value: [5.000 % [10000 mA | OCY Outputs have no current or voltage
KLY  Keep last value

3,50 JUS” sl ,, Group Diagnostics . 5555 Jls 51« o Diagnostic Interrupt o, oyl el sl j}_, B
Ay w5 gy e 5 (Ol 2 Slemrs & 1) oS Jlast s Gy leams 5 ) ) Jlal ile 3150 )3 3, o Cdle s
A Jlas

Lo 13 e o 2T G KLV 058 b (s 5 (om OCV sl o a5 6 487 ol (6,05 sl CPU. 0k ol o 25715
QL ml 3l pm 5 s 4 g b el pl i 135 8 5 ptn o OT 25 03 T painio e b ol g 5 (2 SV 533, S
3,8 plal
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AI/AO slgi sl by yialyly mutd
2 8 4 5L T Gl eyl ol 1 08T & Slmd 5 4 ar g L ption Jald 1) (o5 5 5 63505 3l (S 5 LgiolS o
I a5 563955 p.5 Olgin oS (gl 2 455 )5 52, OULPUL 5 INPUL  2dw 55 L1 pl (61 o koo OS5 sl

.A;r)éiljhﬂl)\iﬂbjbﬁua&;ﬁ

Properties - Al4/AO02x12Bit - (R3/55)

General] Addresses  Inputs ]Dutpuls]

Integration Time: [20 s}
[nput ‘ 1] | 1 ‘ 2 ‘ 3 |
td eazuring
ening T |RTD-4L |RTD-4L |R-4L |Fi-4L
Measuring Range: [Pt100CL  |PL100CL (10000 chm 10000 ohm

Properties - Al4/AO2x12Bit - (R3/55)

General] .t'-\ddresses] Inputs  Dutputs l
Output ‘ 0 | 1 ‘
Output:
Type of Output: |E
Dutput Range: 010w [0.10%
Special 300 (slgi )l (Sl gl sl mubss
=3 5M-300 S$7-300 ;ISM Loas 5 5 1/0 &l
o G 41300 B slds e ) /45144) b
+ [0 AlAA0-300 . &b Ol e Special 300 Ol g S 1 (6,5 g,
+ (10 AD-300 ‘ . '
+DD|-3DD CLDUmmy QJKL@‘J“éJW}ﬂ))g}g";&@
+-[Z3 DI/D0-300 . . . .
= (W 1, S sl
4 [ D0-300 3 S (P (e L S0 R S 2L (ml )l
=0 Special 300 RC P NS (RS PRVREE SIRCI RWRRE-VON [ P gUg R UN
A DM 370 DUMBY L i . .
4 DM 370 DUMMY W B £ oMl 53 1/0 Gl,lS e dslos Ll Jsds ol

[ sM 338 POSINFUT

OT yaT O el BT s € s
[ SM 338 POSAMPUT o031 5 de 035 5555 6l bre 0T 5,08 5525 )15

el 0 T > a3lizul &l OOl

ol Bl ahols Sl 3 LIS o L oS T 5187 555 0T 3 eslizul gl 1y SHl I/O Gl y8 53 dal b 087 S
.;5\,”)1,;1419””,&;&%g},lap;,ibu,\M;rwlwu)\s&%tg,,gu;ﬂd)&.l, o,

Wl ol 4 & L 53 535S L bls,l gl 45 Cwl SM 338 syls 3 4m 505 8 opl 4 45 (503 Lol o,l8°



00 $7-300 £45 31 PLC (5uis 1

CPU (sla ol sy b
CSaS b gl CPU Lol (gla el )l (5 d e o5 Jiguder 53 Sl & 5lie WT&U\§SMJIA&@8}JI3OO sl CPU
,Clj;g:,ﬂ\a.ujufjmf;ﬁﬁw OT (8 Slasein CPU Ol 1 Jd b 56 55 558 ao 5 .ol 0l iyl 00l 5l o
STl s b 51535 Joe Over Design #Mawlb b Y s s O LSS SICPU il sl 53,5 aalllas Sb

AL B oty T 55 a5 OISl &S oy 3 g3 sl 3 g 0 5L L ollas Gids

CPU 318-2DP CPU 315-2DP CPU 314 CPU 312
256 KB 128 KB 48 KB 16 KB RAM
512 256 256 128 Counter
512 256 256 128 Timer
8192 byte 2048 byte 256 byte 128 byte Bit Memory
65536 byte Input 128 byte 128 byte 128 byte Digital
65536 byte Output Channel
4096 byte Input 16384 byte 1024 byte 256 byte Analog
4096 byte Output Channel
max. 4 max. 4 max. 4 max. 1 Rack
Yes Yes No No Profibus DP

1wl e g BB HWCONFiIG 4l 55 p 55 &Sl 4 CPU o;;;,l}é,ﬁpﬂjo&

;)\,éy,g.uwwggm&ggbujlaméuawommjzwmw.\sswﬁdducw A
S Laialy (bl i NeW (g5, 05,8 eSS b bntan 1 0l gn & 5 500 all (gl ooy ¢ SOl 53 LT 05,5
33,80 AL 0T 15 55DP iy s oS4 &8 e Sl 53 CPU 05 55 31 g

CPU & Joaze slgdte T 55 55 s SOl )1y By otii a5 C O o 6T S slgail yo oS <SaS e CPU - ¥
mla;..\;,:i”l); p35 Ml > Ken 0T 4 Juaie slgdsete 5 CPU @wétwg.xbi:ﬁﬁuaﬂ;px_;u):_;
GOV Cdma dpute bl )3 (S 35800 pll IO Gl )87 o s 5 5 (03955 4 538 Sidm opl Sl (s 2 5 83505
S sy i S5 S Dl 53 4l and

Slat Maodule Order number

]

2 | cPu 314C2 DP GES7 314-GCFO0-OABD
sl oe

iy DLD0NE
ZF Alaalanr
=4 Linaw

g Fldiwn




$7-300 £45 3 PLC (5o Xy o1

33,0 2l 5 s ale dake G2led 15T (sla Syl 487 (lo ey 0T (635 03,57 SIS L SOl 3 CPU. 0 505 51

Properties - CPU 315-2 DP - (RO/S2)

Time-of-Day Interupts ] Cyclic |nterrupt ] Diagnostice/Clock ] Protection I Communication ]
General l Startup ] Cycle/Clack Mermary I Fetentive Memary ] Irterrupts ]

Shart Dezcription: CPU 3152 DF

wfork, memary 128 KB 0.1 me/1000 instructions; MPl+ DP conhection
[OF master ar OF slave); multi-iier confiquration up ta 32 modules; Send
and receive capability for direct data exchange, Conztant Bug Cpcle
Time, Routing, 57 communication [loadable FBz/FCs), Firmware V2.0

Order Mo,/ firmware EESV 315-24G510-04B0 /W20

Mame:
Interface
Type: Pl
Address: 2

Metwiorked: Mo Properties. ..

A3 Jlb e ay S gt 5 b ABL s e it Sy Sl (Sas CPU 5 s,

23 Ko 6513k 3 53 pealhe (nl 3L 855 S (s elie Sy Sl 05Y CPU (sl el sl oobas 4 5,5 51 S

CPU Sl o
5T sl ods sy dm e ol 6l S 51 sl anliy S5 aSCa b 1, (Startup) it ofy dom o il 53 Koo 85, PLC 55
o313 (STOP) i 5 0l 3 Sl b 3 pin Lol Lty S oy yozs RUN o o 3520 RUN o o 515 0T 1 oy SCn ||

35 Kl 1 G e RUN e 5 ,LSS Lo (6511 oly e ol 2353
3 S |l 1y ok azd i 0T alablom 53 L5 51 47 (6l aals s s il gene (S L (63555 S5 ,1S 51D 1y Lgpa5,5 RUN e ;5 CPU
s ptn 1SS utny S 3 Iantomn 48 4w Slhos al . i e (5 b s 5 Sl @) 1) os 5 Sl s 5 OT 3l o
558 Jlasl (gl aidy S sl o 55 ST 5550 Slas (Operating System ) Jolo s L5 13 53 G ol o sl 2

ncloe dalsl 1y 4ol OT 51 g 53900 45 £l 038 dé\)g&,uuﬁé\ﬁlyuw

SNl oy Ol s gid STy
Ol by 53919 <

o5 1ty b g

A
Syl 95
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13555 3l 65 CPU S 8 455405 3425 PIT L Process Image Input Pl 29,5 8l i CPU absl> ,»
S 55 At 3 g0 (63555 LIS a0 dad OT 53 4 s (3505 polie 5168 oyl oo K05 Splny S 0 3 b 0l
Ll S8 g S PLC ol ol y ok 8o 515 o5zl 350 S i 53 pplie o3 s plowil (5513 e o5 587 o)
absl b s odd W 5 sla s 5 asb sl o) 5l ey 35k 42i 5 Organization Block 1, OB1 plo (S 5o 5
Jslde ol .mﬁ,} Juoyl s 5 S, & T 5l 5 edi o 053 Process Image Output L PIQ u.(-,_»}»CPU
Logits Lol o ol o 4 S s 5 5 63305 2olin 4 CPU (o s & Dy S (51 s Al > PIQ 4 PII
g ools T 4y b os 4 5 Lgdsuka

S K ol 531998 51 aSa 65 m YU Jube 5l ods atle 1998 Jlo b e s g o8 oW CPU 5 Sl IS
33083 S phe |l asly OT31 dmy 5 3 gdae oil g5 U (63558 mrme3 S0 ol b (g 5 Il ol 43 5 Sy g ool
sl 55 s Sl 5 il 55 5 Sl 0dals 3 g oo 6l 53 (6 Sas RUN Sl 3 o8 L3 Ol e ol S
s e b abate oS 55 Koo axlsn " [y b g 2 e e U s sdes 5,1 RUN s 4 (g5000 ol o SICPU 5 45 50
S by Sl 51 5 5 353 5l RUN o g S5l 51 5 ol 03Y a8l ok 55 gl s 5 (3101 ol Sl g2s 3 5
gl oslin B lgar g 5 ol s i |y 6T Ll

A Y 59 i oSt S w4 AL Jh 5 LRt e 8 5 Al
éjﬁiaijju..\l_

S 05 e

T o Sy 25 il oz 1258 |l Sl S 65 iSe I b S5
PII o5 S Update 5 gss,5 04l w bg,e 0Ly @
PIQ 51l (s sl by mOle) o
ol by S5l Gy @
bl o 4y by e 05 @
Ssblsdsls o bypok; o
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PLC &, slave

15l as,le PLC Wd)lféum

o ies JBWrite yRead o) CPU 5l 5 5m g L I/O 4 o i 03 5iie (i i 4l o 5515 de ol 55 StOP
15 Ut OT a1y (g 4ol b 5 il 15T sl Ol g2n | ims !

4l Ol il g cwlRe@d ONly & gy CPU sl 5505 o 2w e I/O 4, CPU s i ol 4sls 1 us o0l 55 :RUN
S Download o7 & 1) gt

CPU Jl:-oz.pja.zjlsswj;.olkl/o 4 CPU 23 ghua |l aali 5 ds o) )5 RUN-P

RUN—F‘—I

RUN  — oo Zesl g s LB Write sRead o) s

STOP o F > el Sl BB 53 (095 JSE) CPU (555 i g Lo 5 G0 slacat ST
MRES | 2, RUN-P o s e >/ CPU

el oaT iy 25w 3 CPU bl ol 2 Sl 33,80 STl ok Jf ol

255 bule STOP yMRES Condss o 25 JSom Gb i WL CPU 038 i (55 6

el 9, StOp 4 bg e LED 5 .l Stop Condy 3 el g )

013,50 StOP & 15T Iskons 3 o jlie S5 43U Y 5 02 MRES 4 STOP i1, o g =
.%T@,;Gﬂo;&u:,?aug@sLED - w2 MRES 4 6,l53StOp i1, s (4B ¥ ST ) S8 ST ¥
Wb 3 0 Sadr Sy LED alojo pl 53 STl 0ds S (6, CPU il 8™ vy ockins 0L 545 0 Kaciir )l

2555185 Jsl 5 B Jorl e

STOP
LED

@ —

O- |
Off |
3s

— | t
| |
I | I
| | ™
| | min. 3s |
| | I
1 1
% &
STOP sTaop -" STOP
MRES MWES WES AL

53 akex 5IStEP7 ik sla sl ;55 45 PLC > Clear / Reset (s jleslinul : Step7 & ,b 31 08 5 cw (S0

s plawl G (gl e Slles IS 4 5L Oy (12 1) S (55 Joe Olsis 315 352 s HWeoNfig
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$7-300 sl CPU dl>
s 25 K ek 5,651 (400 5300 Sl sh) S7 sla CPU il S ke

Load Work System
Memory Memory Memory

S7 S CPU dibl> Lol sl st

33,58 5,15 Cond o 53 35400 (Download) Jlu,ICPU & b, 55:Load Memory

3shae 03} 1o ST Glaj 5o s 52836 & e Ol gims ,Kon 5 55 1) Sl gl ) &8 aali 51 oidw abil> 1 Work Memory
3,8 53ty s s (b b S PI, PIQ Jslis d5le abbl ole is | System Memory

Load i3 .554 ¢Sy System Memory ;Work Memory ls e &b gime JSCPU 0s v (65 &y 50 o
33,5 &S ol (San 0T § 55 4 45 55 Memory
g5 Load Memory 4bil= 318-2DP a5l b CPU &, j5.cul Sglins Calises sla CPU 5 555 slgisdey I b
MMC ey gy bl o)l5 oG5 s JlsLoad Memory 56300 &u ¢l CPU :51.c.IEPROM L RAM

ol 0533 Ks b (T Load Memory ol sin 3,80 51, 5CPU ol )3 o5 JSCs 1l «S(Micro Memory Card)
23 ghenas G311l CPU - o, 87

CPTT =lot for
Work Memo .
. ¥ Micro Memory Card £,
Non-volatile %‘
memnory i
Bit MM emory o GREEEEEET R é
Connter =
Tirmes L GREEES S =
Data (max. 256 KEyte) S S N é
A
I|
1 l
i Seonmdator 1
E Aeeuzmlator i Wiero Memory Card
i
: ¥ IIPL P ing devl
Inptt signals »| FIQ Cee S
Dutput signals « il m HW Configuration
Digital 10 periphery Bit Memory progran blocks
e Y
Timer functions
Local data
System memory




$7-300 £45 3 PLC (5o Xy 1.

Memory absl> &,lS K Lo ol e 1> Load Memory czils ,ogde CPU abiils o 5 35 s o>l b S
Master Memory LMMC 5,5 &, 55 bd> b ys. S lu, 2l53l Flash EPROM L RAM ..~ jiCard
5039 Sslie W MMC 5l ool ot Js1s Load Memory 5 L5 sle )8 on Kl <l FEPROM g 3las Card
A5k 8 MB b Wlse &) oyl 5o CPU 315-2DP s Jle Ol st s il |y LT 55 4 dg il s 1,187

U3 CPU bl j5 ol S5 23 ¥ o gde 5 pie a8 ami o S5 55 45, 5kila: Non-Volatile Memory

o3 0T 55 plalys ar 858 ol Ol gin 5 Sl (S325 40l BB Sdw () 23,15 55 s NV MEMOTY 4 pyge 55 6,505

Bl som 485 Joos 5 b Sy g0 3 s ol p3lis 3 5ie S Retentive Wi (o NVRAM 55 a8 o lalys 4y it

.;;,if@,z.x,{wﬁ&;)ucpu L;)'l.ula\)tj;@k;:,‘.{ el OLs i 395 o 5l g ok Lais

S5 S 1) 31 ol 0 o Ol sion 358 Wb 335 OT ol 53 5 258 o w8 NVRAM i 53 5157 o 81 e 0l st

leds 1y drs 4 T 515 0 Lo 3 51dGe 4055 Sudoes Juos L oS 5 S
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Silwl oy g1
3,15 559S7 W CPU (ol 5 g5l el e

Cold Restart
Warm Restart .Y
(S7-400 _-=) Hot restart A

Cold Restart
. Mb?“b(RetentIVe) a)::;-iul.zg Cy}\%u\;}.&:ﬂﬁ«»gj)ﬁ)\ﬁ )thﬂ\f‘hjw_t? &L‘J .

53 8l OB s odsl lasl,, @

Warm Restart
23 5has 3STL 0 (a5 Retentive ol gm 4T @

33, 8a - 1OBL  j s sl jlaal, @

Hot Restart
L e AL Retentive g4 jlar ssiial Sy oo s @
B R RPIC P
Ll S7-400 ol e
ylsBackup 5L b Syl ;3 CPU @

S b B (o5l el slgdg, ada 0lzs RUN & Stop m;\);@r&hﬁbcpu Sles JI 55 das amir S

Ll ods o 5 IS ol 53 ab s o

HOLD o

e 5 Cd Gl 6 e ol ST s PC L PG Ja.»};"(-.\j@(-.ﬁl)uljﬂu\il}yﬂ)lf} ol a5 g asl B3I ke pl 53

A2y Dl sl Glate 53 SIS s g5 S (5 Sl g Sl s 5 1 g 5 4060 4T 350 JSS Sl 53 05 el b

03,5 Debug o . 550 (s 5 (breakpoint) daﬁ L& Ol ss 5 5 gdun Jlad aali 5 03,5 DEDUG e ) 53 LT o s

Al dal g Emy 4 N 4l

CPU 5,5 slvawe ca gty

RUN (55, CPU g s ST Ul O gins .5 pe Sl Sl (6 5V g 1l (513 457 (ke ¢ 358 Sl 555 Ol o sy ke i S
Ut 53 L ol cplosyls (630 Cu ol 13559 eSTOP de s CPU ¢ 358 Uil STOP PG 5y b 51 Olejen 55,5 13

Ll 0T 5
G < gyl
STOP O
HOLD
STARTUP

RUN S




$7-300 £ 3 PLC (sois o

1w

STOP

Request for a
Cold Restart

Request for a
Warm Restan

Request for a
HOT Restart

User data
Delete
PIVPIQ)  reieniive
and non  retentive
memory bits | timers

and counters

Ininalize with load
values all DEs

+ Cold restar

Peripheral Quiputs
are switched o a
sale state

User data

STARTUP

B0z

RUN

Dedete
FIVPI) .,  non
relenlive  memory
bits | tmers  and -.. Werm restart
couniers QE100
Rrtained Transler
Memory biis BIO ta 1D
mmers |, counlers modules
and DBs
Faripheral
outputs
- eulsde of
Peripheral Quiputs the: Procacs
are switched to a inage
safic state
i Hot restact Culputs are
DE101 enabled
FILPIO) | retentive +
and non refentive
memory biis | imers Femaining
. counfers and s scan cycle
Peripheral Outpuis *
are swilched toa Reset the PIQ
p and peripheral
salbe siate Oulputs

STOP

CPU Sldas 1y

Read n Fil
Table

v

Process the
uger
program

v

Crutpul FIQ
Labile




$7-300 £ JI PLC (5w,

CPU 5,5 Slovw id ol 30
el 0 la T OT 55 Jguter 53 b gs jo Dloend 5 s O 1, CPU lacke i ol o o5 SIS

m B [ e

STARTUP
STOP : [2] RUN

Pkl (S
1 3,8 1 3STOP e ,5CPU 40i5 o I
2 145 89 39 w0 STARTUP o 4 STOP o 3 CPU

5,8 JSRUN-P LRUN CJb- 5 o

s bl 4 dis Joo sy LSSl gl gl (551006l @

3 1457 89 05 Ko g STOP o 43 STARTUP o 31 CPU
AT 55 g g3l oy sk 5o L;\g.:.\ .
(PLC@J‘)“LLSte]ﬂ L;.Ulaj\):ﬂfi)éSTOP Loy S g e

5551 I STOP 5856 b 555 ai g (310 ol ;OB ,3STOP jg2ws o

4 145" 89 59 0 HOLD o & STARTUP & 3 CPU

Ay Sl 03 S funi s5IS” 45" Breakpoint abai 4y s3I0l ol y sl 5 55 @

5 1457 89 80 Kio yp STARTUP o 4 HOLD o 31 CPU

554 | 2| EXIT HOLD | siws Breakpoint aba jldx o

6 45 B9 35 Ko ¢ STOP o 4 HOLD v ) CPU
(PLC gz g b Step7 (e b 503,85 1 3STOP e ys )8 Laws o

Sghll 4l )3 STOP Hsws @

7 145" 89 59 0 RUN w4 STARTUP o 3 CPU

AL ML&) Sillloly am @

8 45 89 85 Koy STOP Ao 4 RUN o 31 CPU
il odi (g5 aslp ballost 4 b g 0 OB 5558 58T JKEIRUN e ys o
(PLC gei g b Step7 3s b 05,8 | 3STOP e 3 1) L @

g )zl 4l 3 STOP Hws @

9 1457 89 09 0 HOLD o 4 RUN o 31 CPU

s Sl 0387 i s,IS” &S Breakpoint abai 45 6,58 a5l 55 @

10 1457 59 58 Ko p RUN o 4 HOLD o 31 CPU

554 | 2| EXIT HOLD | giws Breakpoint aba jl dx o




$7-300 £45 3 PLC (5o Xy 0

aas ey B CPU (sla byl 51 5 Ol 05T A8 S368 Sl g |

S7-300 (Sla CPU (5l siaf sl aulid

g ol S 1 5y BT 3 s (60 2l 6 53t 51y b e 9l 53 CPU (53, 05,5 8L
bl Jlab OT Jorls sls iy B (5 b Lgied ) 51 (52 CPU g5

Properties - CPU 315-2 DP - (RO/S2)

Time-of-Day Interupts ] Cyclic |nterrupt ] Diagnostice/Clock ] Protection I Communication ]
General l Startup ] Cycle/Clack Mermary I Fetentive Memary ] Irterrupts ]

Shart Dezcription: CPU 52 DF

wfork, memary 128 KB 0.1 me/1000 instructions; MPl+ DP conhection
[OF master ar OF slave); multi-iier confiquration up ta 32 modules; Send
and receive capability for direct data exchange, Conztant Bug Cpcle
Time, Routing, 57 communication [loadable FBz/FCs), Firmware V2.0

Order Mo,/ firmware EESV 315-24G510-04B0 /W20

Mame:
Interface
Type: Pl
Address: 2

Metwiorked: Mo Properties. ..

DAk g e i
o1 38 sl g .l 0T CPU @@-l,slfqtpmbls,&:;w%wﬁ,;&,%mi@ﬁlﬁﬁeneral
sl odeTCPU & Ly s MPT )3T Sl 5 ol Interface s 55 sl plonil Olsie b
Ll 55 s 4 4y by e Con 53 e 47 ol SIMALIC. (sLa K ¢1551 51 S Multi Point Interface L MPI
ol rysT S5 115 3 42e 03Lizwl PC L PG L bls ) 61, btes & CPU (55, MPI gy oS oS S5 piien bl 3 ks
2o o 5 15T Wlste bl Sy 53 ) 555 2l L e OT i a0 (3l dlon ¥ (5,5 iy Sy 03T ol
A3 i ben SIGMPL 4 by e 6855
syl ;ﬁ-)ﬁjcjzqin\g),(?woujﬁusdljgf};g.wsd_\);:Cycle/ Clock Memory
Scan Cycle Monitoring Time o
o 23 M ST S s sue Gl 4 @ Jgere Sl sl 0dd o3l (Sl S 0bj 55 i sk
Lol ol b OT 31 6,8 sl (6l 555,00 SLOP s 4 PLC &) guanl 53 355 280 150mMS I oSl w505
T o5 ol Olo o 55 a5 (sla a1 358 Sl S D3 35 2133l &0 i i on o gletle 51 87 2
Minimum Scan Cycle Time o
Olej cpl o i sl ol O3l 5318 sl 300 4 CPU = 5 S7-400 ¢ » s CPU (¢l au £ ol
355 plad old ol asten Olaj 51 s oSl S B51s o 5o 51 o panl 5o & sls lie 0T 4 Ol ge Conl o
il ol ol ek 4 (S5 dpene Sl 53 ASCn 8 |y it S 5038 o outile (3L 0L o5l

.M@Qu&l)gf}ga\wwd\)l{ﬁ;
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Properties - CPU 315-2 DP - (R0/S2)

Time-of-Day Intermupts ] Cuyclic Intermupt ] Diagnostice/Clock ] Protection l Communication ]
General I Startup Cycle/Clock Memory ] Retentive Memony ] Interupts ]
Cycle

-

Scan Cycle Monitoring Time [me): 180

—

: Retentive Memory

Sl s Jlezt oad b ol 05V o7 el L 5 6 ¢ La SIS ¢ La w087 ailejl 1, NVRAM il Ol e o 53

=S S 5 S8 illae i nl 3 Lk ST,

Olgins 31357 a5 o (6 208 5y Olanil S5 3 Retentive slalys Ca o 45 il L5515 LT Step5 L s i)

5,5 Ca i Retentive gl el 6l 5 1) 55 Sl aw 1SS 01520 115U e CPU - (gl s Jtie
Ll Retentive s ol aes

~usbRetentive s b 5l plaSons

(s 4e) LiLRetentive b b 5l oo

5,5 Cax Retentive Ol ga b ,asb ol 6l Ol 1y a1 o5L 0 S7 55 Sl s

Startup

Ji.';u.dlﬁ«f;)lakﬁbza\gk;:w.:>.,\>.ud(.;\.n}.ﬂL;)'L,\.?\abu::f&;%.&u;;,&dﬁéqﬁj.‘ub’RUN L 45> CPU Jf\

3 yhe pln 25 JSe Wl

Tl oly ol 48T sl 4 5 AL
el &y 08I Cold , Warm , Hot &, 52, 57-400 5 e
Ll pds 01 Cold , Warm &, 52, CPU 318 LS7-300 ,> e
el &y OSIWarm &) gz it s CPU L. LS7-300 ;5 e

Y

PLC > Operating Mode (s s 5l J5%I ¢l sl &y OSGI 5 StEPT i3l e o OT sioms (5116l 5 PLC (35

Operating Mode ['57

Fath:

5 UK a5l L5 S eslizul Ol sze LAD/STL/FBD 5 Hweonfig ales 1 Calises (o 4ol s 53

|test\SIMﬁ3«TIC 30001 MCPU 3152 DPYWST Program|(7)

Current Operating Mode: STOP w'arm Hestart

Cold Restart

[
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Sl LAs jesie Retentive Memory  ja J3 e 55 8 glalys sl Warm o) sey il ol 31 zols
Lile Ll g

Sy 33 )5 S 0ds ol b w5 sl S G gla I ol S a ol oS T s S LG eSS
S 0385 Joog 51 o A8 5,05 15 b 4l i s T 53 il g Jlio O st b sy 5 55 50 Sl g2ns T 53 L g2e 53
2338 g5 ,5 (Field mhw 5503 ) (b dom 4y 5105 Oy 51 Olicabl J g 5 56 (oS L oSl 3555 £ 5,5 kol o SCul

T el OIS 5l 53 T & orly ity Sl 5 S 5,15 05 OB102, OB101, 0B100 , 1653k !

Protection

4 Slrn b o3 o i 31 (6 S sl 81y Caliiea Blim - s 313 355 S7-400 (5,0 s CPU - (o1, b, o7 25 (a5
Al 5 e ¥ glyls Sblis ol ol 0k 403 CPU ol

5 Sl B hy Ol g el ol (Write yRe@d ) dil awils o s ol 4 Sl lams )18 | mow e
3 gl g (GBli Gl )

Ll s ol ks 0GUpload ol sl syls 1y (Read)  oulgs ol Gw 18 Y & e
Ans el Download

B 5 Olgm sl 8 Wlge 3 plaw pl L 3510 1, plaSos Read |, Write o)l e

38 51 e3litul 3538 sl - Jas (KNOW-HoOW)
4 Simatic Manager ;s 3,Password oas Jus b . b Jisl CPU o ol o5 Col Y (Bl o il ey
S S 1 oy 4alST 0 5L 1 S oS sl |, Online
B day 4 OT 519 5,8 350515 30,y 4udS JLS Lib ol s Simatic Manager ,» PLC>Access Right>Setup ;. ji
Olgs PLC>Access Right>Cancel U o cpes 5l ol 50y 408 K5 <l 5L Simatic Manager «™ b
Dges b ) ey delS
Che Sl 4 eds axbls ks w8 S & Bl mlaw MRES 55 LPLC 035 G (55 Sy 53 ol S5 4 05Y
33 Koy

Properties - CPU 315-2 DP - (R0/S2)

General ] Startup ] Cycle/Clock Memary ] Retentive Memaory ] Interrupts ]
Time-of-Diay Intermupts ] Cuchic Interrupt ] Diagnostics/ Clock Pratection l Communication ]

Level of Protection tMode
" 1: Kepswitch Settin
- Y . " Process Mode

7 2 white-Protection

3 ‘white-/Read-Protection

Pasgword:

s

* Test Mode

E nter Again:

s
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Wy 4 by b felsb
Ao dal gt S5 S sl 53 e bs 4By oy ol 0k Slod CPU (sla el 53 2 e aidy sla gl o ol
:Jﬁgwuluwﬁtﬁ

Lol pols (OB) (g5 sl SSHslolo sy g5 2 @

il a5 WOB ol 5l (5 Col (S CPU iy @

o Cenl ( OB1 2m) CPU Jle s ol y o sl 51 5V s iy oy lsl @

3yt ) 4y ol 5 ok olad (gole by adis s iy @

35 G SV 5 ballas 51 56 gl aiy ol i Interrupts i, @

3 phem o2l Azky GBI padeiie Ol 5 gl )2 AL S ol 4y ¢l Time-of-Day Interrupts i, o

el S5 el O 55 0T 5,515 o tege 5 35,0 HIC S ola adiy ¢l Cyclic Interrupts s o
Jle s 55 OB (LS Lis CPU ) .dais 0lzi CPU315-2DP (gl juel)l a5 5o 5l Interrupt zsw 5 U

ASr Syl Ay g5 pl (61 1 s

Properties - CPU 315-2 DP - (RO/S2)

Time-of-Diay Interrupts l Cyclic Interrupt ] Diagnostics/Clock l Protection Communication ]
General ] Startup I Cucle/Clock Memony I Fietentive Memon Intermupts
Hardware Interrupts Time-Delay Intermupts Azync. Errar Interrupts

P Process .

Frocess —_— image Priority:
Friority: E:Ia?tgilt?c:n: oM. partition: l_

oBae: ilE  [oEiFe -] os20: 3 =l ,

T [ o] OBz |28
i e —
T [ ] 5 [oeies <]

il e =
fis opes  [6
|— I—_l Intemu 0BaE: lT

pts for DFYT
|— I—_I Priarity: (BIELEH l?
2 e <] 0BS5S |2 [5
= 0B5E: |2 El
OBS7: |2 o
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CPU (59 s oiard Ol 9 wuls”
CPU 5 S8 o5l CPU (55, IS0 4 (A i s 51 el sobe sl s 01 51 13 5 CPU (gl el )y s (sl 5

LEDs
sismEns | F5F FsFoe 2
— ] Bare Feuse [ )
oy
S s e FACE
it Waekcdd | Sl sl Ol s e
PROFIBUS-DP amp S
il 45
ELR
Cadlow s i lls”
CFU g_l

backup 5L o=

o

CRETTY

oy

oo § 3 0 W5 Lt 12
e o

=

I_ZB_
© ) ®

PROFIBUS-DP &

L

Aza PLC Consy Kiul 5 Jgrer Sloed 5 b 3l CPU (55,5 (sla sutias il

LED ) A
SF A Sl e b o 31 e SIS
BATF A Sl s IS
DC5V P Ll )l s CPU & by e SVDC 4
FRCE 355 (T Exle p3 b5 ) ol J Force i
RUN o PR
STOP 35 g
SF DP Py DP s (555 oIl p i b (6l 3l S S
BUSF A DP S b 5 JSCa
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FM slgdgom
&b C)Ua.;lw.x;&_.n\ﬁlCPU ) Jin 1y ol 206 8 s oLl sis Function Modules as o)Ll S5 45 hilas

FM Jb e 3 e Jloyl LT 1 loite 351 s 5 5 gm0l Lgdge ol 4 Losiiins La (63555 .00 )l e s CPU 553 511,

5 $lesl 3,10 5 - s CPU Ja..»jQTQ&AScﬂui)la..'::.L'JLALa:ﬁ)lf?ﬁp,.ul{x_&bt{:dﬂgcpuL.{J;J\}::ALA

Y 5o sl au s -, Step7 L esde FM s 556 an b g e leclss ol o e FM L gt Sl osli

e 5 P TN EE) 3 L g Slos o~ - 9ke

wo,8 Lydonosls Golat I FM 6 b alyl 6T v g S FM ol (gleS 206 sy S0t 131 posdle b S5 nl 5ol

FM 0T pis 03,8 5L Simatic Manager b, 4 jle o 55 s Hweonfig 53 FM 03 875l 51 ey ;ST 5 5200
K 55 A ol M ol LSl (ol 9t S gy (slylag s a0 ey 5 5 ldSKs Aile

=7 test -- E:\Siemens\Step... [ [B]X]

27 test -- E:\Siemens\Step.

- % test Hardware
= SIMATIC 300(1) + SIMATIC 30001) CPU 315-2 0P
+-[8 CPU 315-2DF FM 3664
+- [§ FM 356-4 FM 353 STEPPER
=~ [ FM 353 STEPPER FM 354 SERVD
=1-{_7 Prograrn(4]
Blocks
+-[§ FM 354 SERVOD

s OT w55 48 3 5de 5 a5 (gl oy 0T (09 ¢SS s 3000 &S, 510V 6 £ bl ys 55,5 FM O 05,8 5505 L
w358 lgw Ttz S i den 3 Address i 540> sl J}MQ@-U&QM}A{GG”GI’G'J@
4 3l s BFM )b 5o o K5 Jibn A Lok BB A S3WSM ), & o5 oteT Address
35 ek 1 s sdes Jest CPU & FM L5 o7 4y ¢ 55 Ol s aez I 230 0plh> Zwwl 5wy Parameters Basic
s Hardware Interrupt ¢ 5l <, ASn o 0B ST Il 5 oakas Sl JSKSH 5 525 &y 50 5 Diagnostic g5 ids
B 3 B CPU U5 4 RS pblete Jue 08 iy eh o5 ke sla bl 53 5 iy slake 1 Actual s

Syls -9 WFM fﬁdlﬁdaﬁ)ﬁksﬁ;éuﬂbg.@\rﬁz

Properties - FM350 COUNTER - (RO/54)

General] Addresses  Basic Parameters l

Bazic Parameters

Select Interpt: |None ﬂ

Diagnostics+H ardware
T

L

Reaction to CPU Stop: |STDF' ﬂ

Continue
E it Active Job
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:;;ﬁ»a)&\tgfl—jlfﬁq‘\fx)l::ﬁ} slzes gl sde 12856 S7-300 s
(Counter Module) FM350-1
& lete Ol | (INcremental) ol 531 sla s SOl 35 e IS5 osle (sla oyl (51 48 ol (g1 LIS S8 5187 Jgobn

Slade 13 FM350-1 8" 23l 53 SOOKHZ ay Sl 3083 L 53 5800 311y glgedly ol 536 Jgee 013,57 Joate Lelsike oo
MW))J}M@‘L;J;{&aﬁ.Q}Jdi.:ubu#;dia_axﬂui)wv\xnvjlhui)uuuuh Cmnl Calidea (LS
ol okaT

(Counter Module) FM350-2

Jaze (Incremental) il 551 ols 3 5SSl 4 il e 39 m0 HIG Sy s gl Josled (g a8 Sl (gl BS A 2387 Jsibe o

S QU 3 b ol (sl i (S 4 il e e 3, T 5110 KHZ s 5SS 5 L aledly 535,50
.::;J..A;ZOKHZ

(Position Module) FM351 o«
S 535 e S sl L IS Gl dsis )

sF s Sl 55 JES Sl s s St Sls g S
Loshads ply b LSS b g Ll e
4}&3&}]‘-5)‘}{:& .L.(.ﬁ - J}".Zf)"aﬁ}j)éb &—‘-ﬁﬁh’,‘yd)-‘ﬂ;ﬂ|

el OLES 15T 5 8

CPU FM 351

(Position Module) FM353
B SS slal slay s Candge J STl Jade

(Position Module) FM354 .
B3 M Wy gges e Cembsn IS 6l dsike o

(Electronic Cam Controller) FM352 .

I ke e 35 e 5 Cam Control ol o Jsis ool

N oo OT (63555 4 457 W)y 33 b 51 15 b 50 2L
FM 352 . . oo -3 .

- oeile J ST (61 1 03 (Slgile b L ASCn Sl s i

Slakas &S gl B Sl 55 40 Ol st OT Glas )8 5 ki hne
3Kl s oeble sl 53 503,58 = 0T 655
25 el 5, S8 il £,

(Closed Loop Controller) FM355
S @l Ul S Sl QLTS I 28 O 65 e !
Continues Control &, spa 8155, LK Les 5 ,Lis
51 55 ptm 03l OT ST (s 56 515yt o o

Photoelectric  Drill ST des (s 5 A 352 s Step Control &),
barrier

Conveyor balf

23 g 03 5 LIS
St 021 0PN
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FM350-1 Jguo (S 1<

¢l CPU ;tJ,awt)d:,mJw,ﬁuyjmiqt@m};fdw\c_ﬂm,m&ﬁd}.\_w_,_tua,uldwzm
.:ﬂdﬂfuj;u‘}q&o‘ﬁﬁa.\—d&&i}j&&\fSw‘dﬁéd%édéj)}d\)‘édj#d‘)}ﬁ‘&)))}ﬁbj}\&.-u:
SILCPU Ll osms 5 JSG ol iy Ol 0 b giae 03 1o CPU el 55 48 ol gla 256 o b 5128 ol

Al OLES Ty Jgue

User pragram in the CPU

FC2

Instructions

FW 350-1

Control Interfacs

Fesdback Interface

s OT S 5 b gy 5 S oSy ol Y 5 S (BT SEEPT 51kl 1530 ¢ 5 FM350-1 (gla il o bas (ol -
.- Download J{ls"J..:A.Ljg"_,g_\.ﬂ)'la\)'l—c;)}.,a_:dby;:::;:»wjoemjjébjFM Q)\fl{a\ﬂa@&&:\.nf
SIS 5L 55 b s ates 53V B F 3l 531, FM350-1 Jsas HWeONFiG 55 505 81211, Step7 S s 1 ey

.:%n:l:ﬁuﬁjﬂb&g}amlﬂ\ L;A.:Aq—MUJ{fr_.ﬁ:aaMLiaQTL;})

Encoders

o

B

Inputs

0l
T

Operating Modes

B

1
RN —

P

N T T

Hardware Intermupt Enable

—» -

Outputs

0g
—P_B_

i Dl 5 lan OT Jaws 5 15 ab s o (gl a3l O gioe o7 35000 5L (Gl 0y B8 SleuSTL 51K 2 (59, 038 SIS

3303 12l 5 god @ o ey
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qf;,:ufg\s;;\;_,.T\;MJ,;S‘_;);;JQ;@w.;w;pxjﬁ,uu‘_;uﬁ%Encoders Sy 05,8 ST

Al g Jled e b Jled Sy S sl

— Sighal Type — Signal Evaluation——— [~ Monitoring
sy . i ] I Signal Pair
" Single . d
f* BY Incremental 4= r . B*_ T ¢
—_—1 f* A+B+N
_Tr 1
o B P
{~ Double B L i &+B
24V ol
24 Incremental A _TL_T- ¢ Tl 0
"I T ¥ Quadiuple 3 -
F B _TL | " Mone
241 — Count Direction
= 24 Pulse and Direction R* I P
T + Mormal
DIR
= Inwerted
24 Initiator & — Max. Count Frequency—————— Senzar inputs
I TL f* B00kHz = Source Dutpt
= 20kHz = Sink DutputdPushPull

sshee 5b 5 ke s JSa 55 Operating Mode .St s 03,8 <SS L

— Counting range limits———— ~ Operating mode

= 0to +32 bits f* continuous counting 1

—
i +83i2T = single counting _/l/l/l/

{~ periodic counting AL
f+ 31 to +31 bit

— Gate contral

I—E.'—| ™ periodic counting
-3 +31
EIT EIT ™ hardware gate

% zoftware gate

5038 S o5 pae dom 0 IS 555 S3Ly5 holad Il 5L s e s e STt 4 131 518 S1CoNtINUOUS e s
S e ol b e s e 4 (B i Bl 0 BB B Jas oS ST S5 55 AiSe (I 4 g0 T )
V;)u_zJJg;\{,uja}sgrﬂfu.\,g,ﬂ{flsmgleCounting Lo adlais 28 w0 g T 51y B e STLe
. Peridic Counting e blews (U T 5 ad) oy STl dbii & 2alS 5 5 et bl 4 (21531 51 558 5L s

.ol Load Value i ;i a5 ks S o3 ol b sl Continuous
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G135 b ol o &y g il e (Gate CONtrol) 187 5 5las J 8 5 s daoSe |5 aomiior ol [ )3 457 ) shiles
255551 Gledl 3525 8 DSty 1 g Sl oo AL 0l b S Sl e GBI B b pled Sl 3 s .l

41 el Hledd (655 (6,80

Counter status

Upper count limit bl il LT L LEES TIEEEE LR

Current counter imit - -} - N R o R

Lower count limit N T T Sy [

-
Gale start Gate stop Time

93 JK8) en S oy INPUES Jiie 3 ol L S8 635,5 (Hardware Gate Control) (o)1l e J 28 55
13 g0 Ol Ol 1) 25 (RS Sl 93 51 (S5 3505 o2l olol 3l ol 15 U287 Joe (3 i

Level Control -\

) UK 5 ke lab b (6355 OAE Shuo b 5 il e SISO DI Start oa5,5 0 & Lammas 515 - ol s

Counter status
1 2 3 4
Countpuises _ [ ML LML LML UL L

DI Start -

Open gate Close gate

Edge Control -¥
) K 5 ske e Lo DI SOP (63555 0t ¢S5 b o 3l o JIG DI Start s s,5 0 &5 Jamea 5I8 Sl ol 5

1 2 3 4 Counter status

Count pulses ML

DI Start
Open gate
Dl Stop A
Close gate
=4l Libraries (Software Gate Control ) 15l p 5 o sz &l sn 8 J 557
- fill Standard Library ' ) o ' '
E---‘_FM}{SDLIE b 53555 J S 4l vy 55led 5L g iy AL
=@ S7 Prograr Sl A6 FM oy S S i 6855 605 Toly Sl 25Y

B0 CHT CTRL FM_CNT_1

DIAG INF FM_CNT 1 31y T Ol sie a5 W i L1 SEEPT asl s 4y gl (o)) 58 =
CNT_CTLL FM_CNT_L  FCO 2S06 .5 sed sualin LIDrary acseme 55,5 565 JU18° Sisn
CNT_CTLZ FWM_CMT_1 =

35 ) e les o8 J 18" 61 ,CNT_CTRL L
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D35 ke & 5 sk stalie 35 Kos idu 53 VY wsmin JK& 4 4 sLFM350-1 iy S o

Hardware Interrupt Enables

&S sl 4l s Ll g2n 6T bl y 5157 o7 il (sledlo Ol gtn OT daws 55 €87 3 50 a5 S8 WS'L ol 55, SIS L
e gl ol alen 58T 0Us S 5 i Sl se < Underflow cOverflow s s Jlsé 5L oy se 53 5 odalioe

ol &SI, HWCONFIG 55 b T o5de 5 dins (IS 4By Jleel (512 265 & ood () Sla o 45 ol S5 00 5Y

50 Jleb |, 4s8yBasic Parameters .. yProperies i jsFM Jy s,

Interrupt triggered by

_ ]
[~ Opening of the gate _W [~ Reaching Comparizon Yalug 1 Up ME_
L 0
[~ Clozing of the Gate m [~ Reaching Comparizon ¥alue 1 Dawn —%EZZZ
+ 1
[~ Overflow _@_ [~ Reaching Comparizon Yalue 2 Lp ZZZZZE—
m i i 1
[~ Underflow Z [~ Reaching Comparizon ¥alue 2 Down _ngzzz
]
[~ ZemPass P s [~ Setting the Courter _SETm
Outputs
@)Aj&ufFM L;La@-,f’-c_g_l,.,;)'l6;;%)\5.;;\;)!}:__”;Mﬁwﬁ)'.uud&_:Output oSL s, SASL
Db eSS il s

BFM sl s Ko
20T s 350 el b ol =SS T 51K o (sl 5,8 Jae FMB50-1 wliw b LLFM Le gun S 6l -
L st 68 e s Sl ) bl OUS a1 s FMaas (sla el s o 155 58 oot abo gy e (sl el )l Cilisme (1Sl

RES

SN
ol Comd e j3 s SHATD Gl )8 (o, 4T 4 LT ,LS" Submodule Sl Y s 65 M lgdsite o 1 5
.::;g\;ﬁ.}\}:)’dj.kq-&lkﬁD LA ;,.:a.’l)FM350'1 L;\}:Jli»olj;ai.:j}r_.ﬁ;:

A 5 V Differential Signals
D 24V Signals
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CP slgyvwe
KBS 0 oty 53 Ly, LK K2 L BL5,1 gy Cenly ( COmmunication Processor ) ol 1 <8 slailea Ll ske u
Al S 08 5 IS e ans i 53 CP (gl gl
—-{Z3 CP-300
+-27 ASdnterface
+-[7 Industrial Ethemet

+-[_] PROFIEUS
+-[_7 Point-to-Paint

oS o WS ol 3550 53 Lo Sl o) 53 bl - e 6B ) g O (stty Sy 5 4505 Loy o 1T )

PS 40% xw
s o 10A 5 5A 52A s 4w T O > 4 4 o dizen (351207230 Ser 300 sl 445 oo
IG5 55 plan! Hwconfig L.gs wib (}Yafyli-ﬁléz@ﬁgj)lf

2! Gl ez g (s Ky 0L
6)lf)b¢§‘:'l?=:i|)>(~\5;ﬁﬁT~ri-“i‘wT L«A‘Tdhﬂ‘)l{gr_—uﬁ} ¢S5 4300 oslgls Cakides sl 058 2515 b a0 o516
oo J O D sl bl 5 gy SIS Slss Ko ¢li File > Consistency Check (sys L 5LS" ol .l

‘:}.L_.Aa:l:ﬁu}ljJﬁi-\iﬁbd‘aﬁd@(&‘;‘f))écpu ;‘,,..}(..Lgl{l,d).u

Consistency Check

Ligt of Meszages:

There iz no CPU in the rack.

There iz no module in ghot 2 in rack 0.

There iz no module inslot 5 inrack 0.

There iz no Receive module IMBAMSE inrack 1.

There iz no module in ghot 7 inrack 1.

File > Save (g5 oS o3 1) Sl wbals o onl )3 3500 2l NO EFTOr ol s oS planily JISEH ) 51 g
ol ‘_;,lf,'u&,&y&yo>;°k3x¢,WFile> Save and Compile S g aden plonil |y (5l 0,05 Lo
53,5 Simatic Manager «S™ s 5 55 5 S Wil System Data plo oK T sl & i 0357 Ll dads plonil

13 oalyedd gy S Sl S Sledbl &7

2 test -- E:\Siemens\Step... [Z ||

= test
= SIMATIC 300(1)
--[@ cPu 315-20P
- S7 Program(7)
(B Sources
Blocks

Sl PLC & 058 5505 (g5l 0,53 51 g alm jo o 2T
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$7-400 s 5w £V
plasl )l Cals 0T & Slgz 81487 1,S7-400 sy S il e gy )8 3 415/S7-300 o S 6l & Sloms 5 L
=S 5 T 805 SUSS 5m s al b ol 5 s bl il o8 g lgatd ta
Simatic Manager ,sStation400 05 55,15
Hwconfig 4l L. g Stationos S50 @
SS,035 5,0y @
40068 JBIS 51 ¢Sy 53 3L 3,50 sl p3liE @
lse sla ulyly ok @
il ds 5 e @
Sl as,le 5,557-400 1L S7-300 oun S S o lesls
el 3lize 300 L LT 25y 540 £5 2400 sbes, )
Cl300 5 slass ol 51 Gr 358 Jeaie ool 6575 4y Wl gie oST BLSI Sy sl LY
2,0 Ceald00 oS, o ldsds g Il slas ¥
) sy S7-400 ,5AI/AO  , DI/DO &,8 4
el 28300 4 s 400 Gl g5 0
S Sl a5 9 60905 Slsde LuysT L5400 cWCPU pls 1
58 a8, &K s g5 o JICPU s Ol gzng 5,15 352400 sCPU ,sMulticomputing =Lt v
2,03 35400 W CPU (¢l ;oHot Startup .. Warm  ,Cold sl gjlbl el posde A

(2B00 31 iy sy 455400 Sa CPU 8 o yoT o 5 Es s U5 A

Dyt B 25 A Al i meS S a5 S ol )l G Db S s L

PS 44& e
.5; Gk A ) Jsd L;,.Jp O g 1,S7-400 BY) Ai.lid CL»
=3 PS-400
=23 Redundant PS-400 &Y ob > 56
Eg jg?lx Redundant 10 A 24V
Standard 4 A
=20 Standard P5-400 10 A
d Ps 405108 20 A 120/230V
[d Ps 405108
[d Ps 405 208
] Ps 405 208
E Eg iggﬁ sl sl Sl 53 s LS s ) Redundant g5 3 4 e ¥ Ol
E PS 407 104 03V 33 Kon 435 a5 3l g 355 ol 4000 wlin ) 31 (S S0l )5
PS5 407 104 ) é 2 . . .
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SIMATIC 400
=1 CP-400
- CPU-400
+-{] Fr-400
- IM-400

-] M7-EXTENSION

+-(7 P5-400

-1 RACK-400
i crz
il crz
i cra
i R
i er
il erz
i £r2
il umn
i um
il ur2
il urz
i urzH

+-{] SM-400

S7-400 s &)
ol 5 ke By S7-400 b oS,
Cﬁ»’L@J_’w\.ﬂ o-\.?ﬂ.;\..@i} L

cwiBackplane Bus 5 b il odiS adss @

el bl 61, I/O BUS (clyls @

Ll 5 byl ¢l » Communication Bus lyls e

adie OLES Sl SO VA (glyls 51,400 (cla &S 51 @i gas &5 5 S

L1L1

Gl_] EEE EEE ENE EES WSS (SEE ESS( Sms EmE EmE SmE EEE EmE EmE EmE mmE mm0 (Emw
N 8 A B A A 8 A B

10 bus connector

L1

L1EL1L]L]

ol Il Caliss ¢ 51 S7-400 Gl oSl odd eals tuled 5 sy G 3 & shiles

.J;'\a«\..‘?agﬂj*)' d}.b;)bl.h&f)

Sl Sl 38 & el
&)W
YQ\MQTC}.Q):SQJC}JY&!J!; ol &S, Ol g
. 18 Universal UR1
21313 Redundant ¢ 55 51 4435 ate Lol ¢85 Ol gy
" 9 " " UR2
" 18 LSl S, 0% | Expansion ER1
9 ER2
Ll gt 0T Lide 8 a8 Sl 2w Y (6lyls
10+ 8 | MeoleS,0lsn | Segmented CR2
A8l s ool &S5 oS
sl UR2 Lol S5 g5 4l sWLPLC &l
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S7-400 ;5 Slof 5y
Bl 5 el 55 S WL S7-400 s Lol oS, ol S 5 s
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CCo
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Stack level
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4
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5
A
6
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Stack management

processing

nesting instructions
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1
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Stack level

Nesting

stack pointer
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Address 8 1 2 3 4 5 &6 7 8 92
T aa- a9 .OX X . . . e e e .
[H ae- a9 C e e e e e e e e

Lloas Call Kos LSS s 51 oS ao Sl 5 4l Hltle bt

~[ FB1[Enginel, DE1 (Petrl) [28]
O FB1 [Engine], DB2 [Diezel) [26]

O FC1 [Fan) [26]
[ FC1(Fan) [26]
() DB (S_Data)
il 0T 5 et 53 033e 31 (5 2 (slaaly 35 eslinl ol e il Pl Sk LS
Meaning Symbole

Block called normally

Block called unconditionally
Block called conditionally
Data block

Block not called

XOEEO

. u\ﬁ‘ewaéb“;} e..Li;,’a.:J’J S&L@L.a..nu:.:l.u—o

i) 57-Program[1) [Unused symbols) - ZEn01_01_STEP7__STL_1-9\SIMA... [H=] E3

Symbol Address Data type | Comment
0il_level Iw 4 WORD

0il_min_lewel I 4.1 BOOL

S_Data DB 3 DB 3 Shared dat

< | v

At o L6 45T g ysT islas =1

Address I Humherl

0 1.1 1



1Y L 4w lio g Rewiring 3 odliiwl g

Rewiring jl colaiwl ogas 11-£
SN aer 53 b 2les Tl o T 8 B S 5 odd el o i S a5 SN D Join Sz sl ST 03
&5 Simatic Manager wb, s « ReWIring oGl L oy dals Jlsds fws &) gar HSG planil balad 087 (540 s
el plonil (Ssley SIS ) 505 5 5 Option
S5l 1 OK 5038 55l 1) st 5 ld slgmsaT 0T 53 87 35k 5L 5 S8 5l (6l e 2ny REWIFING (55, SIS 51 1y
Reie PR

Blocks:  FB1.FC1FCI0:0BT

Replacements:

0Old address Hew address -
1 0.1 71
2 o2 Q4.2
3 1 Z1n0
4 T Ta
5 |
E
7
P 1
g =

g el 5L 5 se il 03 S oy S 1y Il S e 9 Bl a2 5 1) aali ol )87 ST (63,050 53 03 5 REWIMING  Jos

.:l:j:._,'ds.Uev.éf.aﬂ)'élw):da&Uml)Law):T.\ib.\ﬁj

Compare Blocks g 4wlie 1Y-¢
S gl b r b1y Sl SIS Jlom 53 TPLC 4al s Ol gton o O gins 3,5 gl 03 055 0350 &S31 5 &S i b o 0 e
.;;d_uul,@wa,w,wmr&gam,ﬁs_sPG LPC s,
S 518 alie 3 g0 il 5 I Y 55 LS
Off Line 4,55 ,0n Line <, o
Offline g0,
Wb el 1) 502 Option > Compare Blocks (s s jl oslizd i Simatic Manager s
" ONLINE/Dffline

Type of comparizon: ® Path 1/Path 2

¥ Including SDE:

— Selected
Path1:  aaaaahSIMATIC 300-Station\CPU314(1 M5 7-Program(1)

Blocks

— Compare with. ..
Path 2&: ZEn01_01_STEPY__STL_1-9\SIMATIC 300-Station\CPL3T 4[1)457-Prog

Blocks

OF. starts the comparizon Path 1/Path 2.

Cancel Help




B W A lio

1A

S Objans 8, PAth2 (s e 03,5 SUS™ o BlOocks  aiy (555 Mol oS alin 15 035 53 5\.@53@‘)5(..:&!}5951
gaen S 93 sl p Olsin 15 opl - lein Sl 5 Blocks aiy les 8751 Simatic Manager ,» 1,37 & p55 6355

G S G 88T (51l dom 3,8 D) g0 aglin B 03 S SIS OK (55 Dt 51 g o3l plowil 5 055, 55 L &5

3 i

Compare Blocks - Results x|
The block comparizon resulked in the following differences:
Path 1 | testhSIMATIC 3001 MCPU 318-2557F Program(7]4Blocks
Starage Location: I D:hziemenshs 7 projhEmor_my
Path 2: I tezt2WSY Program(1]%Elocks
Storage Location: | D:hziemensha 7 projsbest?
Block List:
| Block | Result of comparison -
B Path 1 contains newer versi
__|FB1 2 Path 1 contains newer version
_|FCL w Path 1 contains newer version
__|FCiD M aonly exists in Path 1
_|DBL w1 Path 1 contains newer version
_ |DB3 ) only exists in Path 1
_|upT1 ) only exists in Path 1 |-
_|5FC46 M aonly exists in Path 1
SFB41 % only exists in Path 1 |

Mate:

[ Hide instance data blocks of the same length

Details.. |

The block codes are different.

Ll odd Latie 3o 5 65, b oMl 3 )l ge OT 53 a8 s dal g5 ol 5 IS ile WS, Detail a8 (g5, 05,5 &SUSL

Compare Blocks - Details OB1

x|

| Properties

| Path 1 | Path 2

|«

[ last code change
Last interface change

Block checksurm
Created in language
Tokal length of block,
Length of local data
Length of MC7 code
Block version

Marme [(Header)
Wersion (Header)

27/01/2005 04:36:42 PM, 25(01/2005 05:46:27 PM.
31/12/2004 08:17:50 AM, 15/02/1996 04:51:12 PM,

O0=8954 0754
STL aTL

142 bytes 112 bvtes
22 bytes 20 bytes
76 bytes 7 bvtes

2 2

0.1 0.1




14 (& &3 duglio

ﬁua&;t}f}g})\b|45‘5114‘»:)‘rﬁ)t{af;ﬂjé):)o.Li)LLAD/STL/FBD MUJ;V.:.{“GO To d})_/f\dl:-

.3 g 031>
4 LAD/STL/FED - DB1 =] k3

File Edit |nset PLC Debug Yiew Option: Window Help

D|=(E-[E| & & l=l@f =« bl [<

e R R s T e S P T B

m OB1 -- aaaaa\SIMATIC 30_._ [H[=] E3

Declaration |Hame

m 0B1 -- ZEn01_01_STEP7_._ M=l [EX

D.Dltemp

|DB1_E'\F;IZIL|
»

|nBl_Ev;|:|;|
»

Call for the function block 1.
petrol engine (data block "Pe

function "wins" in the end o
In this case, we zay "Rese

CALL "Engine™
dwitch On
Switch 0ff

Failure
Artrual Sneesd

B "Petl::zi_l

Thutomatic_On"
"hutomatic_Mode'
"Manual_0On"”

"Automatic_Mode”
-
;I}!

[

oo e




O WA /EDF



S7 w9 4ol Ol ygaws —0

:J.f M""

Bit Logic Instructions S (89 (Ao Ollos Slygiwd 19
Comparison Instructions Ol dulio Ol ygawd Y
Conversion Instructions Jod Olsgaes P-Q
Counter Instructions B owslod Slygd PO
Data Block Instructions SN o Oy -0
Logic Control Instructions Sl J 58 Olgiwd  F0
Integer Math Instructions oo due Flwlbro Olygiwd Y-
Floating-Point Math Instructions Golial sl Sluwlro Olygiwd  A—)
Load and Transfer Instructions JEGl 9 &105 Hb Olygmed 49
Program Control Instructions by 05 Olgied e
Shift and Rotate Instructions G 2§ S Dlgd  1)—Q)
Timer Instructions Byl SlHgawd (Y-
Word Logic Instructions Word g Like Oldos Olygiws  |F—)

Accumulator Instructions S39Ye095 T Iilygams  1F—Q



S7 (w9 b p I ygiwd 1y

TS bl a5 5 DS 4 el 5Y s 0l 5 8 1 S bl 0t Oy ol 4 (e 55 40 Dy il )3
b Gl o Ol s Ol s STL ¢ Sl FBD 5LAD b5 9 51 5 JalS STL 0L &5 g 55 40l ol s2mws 4 LT 51 0
el 0 o )il 5 T @ 23w s sl 55 Wlo3 g 3558 FBD SLAD s ool gla &S S5y !
ooy ity ST 31 S ) alis I 4 (65,050 55 K Conlokd Ol 55 FBD 5 LAD  Jslas Sl sims 1S 6l Y

ol
.J;lo.Ua45\,,!3‘54.'.34:_,«;‘)..3Ww,y’g,bobf\i)::ﬂ»&@@qluu; A
wta.x,:r_“;;MIStatus Word (sl sdias 3Li a5 15 Jadar Sl giws 5SS ,a 6l &
BR CC1 CCco ov (o] OR STA RLO /FC

Writes:
)lgf;‘,.:{J.aj_)’jb...»cﬁ‘):Jﬁww.MHﬁAdekg;ﬁ);CPU S ol gl 4 Writes )")}E;AJ}A?&J(,:]EM):

Do el 5ol sy e

Tr | ok
a0 1y 55y 00 o ke s (51| 0
a1 1) sy S e ) s (sl 2! 1
LSl b 0 1 sy g0 Sy lkie 52 51 2 X
(Lg ) 3 K S 635 56 005 81 ) )
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Bit Logic Of)giwd

Bit Logic Ofygiwd V-0

:;\u)@xgﬁ,@,:; it ol 33 487 Gy s s plonil oy &S5 (655 1) (Flbee oy DL 1 ST shailes Sl gz

. A
« AN
)
« ON
. X
« XN
)
o A(

o AN(

« ON(

o XN(

¢« S
¢ NOT
o SET

¢ CLR

And

And Not

Or

Or Not

Exclusive Or

Exclusive Or Not

And before Or

And with Nesting Open

And Not with Nesting Open

Or with Nesting Open

Or Not with Nesting Open
Exclusive Or with Nesting Open
Exclusive Or Not with Nesting Open
Nesting Closed

Assign

Reset

Set

Negate RLO

Set RLO (=1)

Clear RLO (=0)

e SAVE Save RLO in BR Register

e FN  Edge Negative
o FP Edge Positive
-»\-IILJ.L) O g uU\}'L:.A ol 03l w)AT&:A:.'.
Address Data Type Memory Area
<Bit> Bool 1,Q,M,L,D




Bit Logic Ol giwd 1Ye

A And :STL Hgiwd
A <Bit> S
ASLAND oy opl Candsb 1) RLO s 5 6L Sl "1 o o3l 3T Cos Camds LT &5 uSae ¢S5 A d t gl

Status Word cwxoy

BR cc1 cco ov oS OR STA RLO /FC
Writes: - - - - - X X X 1
A Ig.o 4.0 255 wemssotdAnd KuK L 10.1 5100 (53555 5,5, Jie yst Jlimo
A Io0.1
= Q4.0 Al L G255 90 a a5 dal e LY (B g B el gy 3 e Sl
Jte LAD Jale
| 0.0 0.1 Q4.0 <address>  <address>
| | | | 7 | | | | |
| | | | | <2 | | 1 |
Jte FBD sl
&
& <address> —
10.0— Q4.0
<address> =—— —
| 01— =
AN And Not STL Hgiwd
AN <Bit> 1w g

ASSAND ol Camdsl Iy RLO s 56 ol 0% ks 0315 L ydT S S s LT o8 S S AN 203

And s olie :Status Word cuxog

A I0.0 Q4.0 554wz etsAnd SaiL NOt 10,1 510.0 (35,5 5,5, Jte 3t Jbo
AN 10.1
= Q4_° ..\.iub."our}}t_;b})}}”].“d}\db})}d{.&u\.&\?”l“g}@}ﬁ@‘wu\{.éﬁfdbﬂ
Jte LAD ol
<gddress> <address>
| 100 101 Q40 | [ |
| | V 7 | 11 IA
| 1 ] | <2
13 Cwly coow o5 W5™ g Normal Open 1) o cwow o5 s”
«y9Normal Closed
Jte FBD sk
& &
<address> —
10.0 Q4.0

[0.1—0 = <address> —o |
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Bit Logic Ol gwd

o Or 1STL jg0wd

O <Bit> o

AL Or sl Sl ly RLO e s a3 Gl "1 aiiionls )3T s Cond s LT &8t 0S5 O ) zn T gl

:Status Word curoy

BR cCc1 CcCo ov oS OR STA RLO /FC
Writes: - - - - - 0 X X 1
Jbe
g ig-ll) J Q4.0 o5 44 58 OR Kui L 10,1 510.0 (63555 5,00, Jin s
= Q 4..0 Al ML g 5 AL TLE ST (605 95 cpl 1S e Sl g e
Jte LAD 3l
1 0.0 0 4.0 <address>
7
<D
101 <address>
Jte FBD sk
==1 ==
[0.0— Q4.0 <address> —
[ 0.1— = <address>  m— —
ON Or Not :STL gt
ON <Bit> o

.xS»fOr Lﬁ&ﬁ‘@:&éﬂ{b RLO W}AJL_\L.«\ "0“ oMa:\:wJ;TQﬁWJETS.A&:A&ON Dy

or s> alis :Status Word cuwrig

gN :g'g JL.«)‘Q40 f}ﬂk@)aMOR Jii.\g_r‘b Not I10.1 )IOO L;;)”L._u)dl:_»):
= Q 4.0 b dal g M1 gl 0% a3 (63555 b "1 Ul (63555 STl o s st
FBD _fslx LAD  Jolke
=1 <address=
<address> — | |
1
<address> =—Q —
<address>
%
|




Bit Logic Ol giwd i

X Exclusive Or :STL ygiss
X <Bit> e

-Lg:.AXOR ‘:":"gﬁ“:“:*"ﬁl"J RLO m}ﬂ}tiw\ "1 o&a}\:w):Tg;:{g;:x.’l}lin.l&:A&::X )}Zuézt):)

:ﬁAAI‘,&"I“Aqrfﬁmli"l“;“._a_é}sl)b( jla;;)yg;ﬁliRLO )3;&11)'(‘5&1;1813)5

or ,sws«lis :Status Word cuxog

tJbe
X I10.0 I10.0|I0.1 Q4.0 oaT Jgdor 53 65 Lguog)s Cakibee SVl 4 a5 U
X 10.1 0 0 0 |5l K i Shsydales 14 oy 5 ool
0 1 1 . . My
= Q4.0 1 0 1| BB e SO s 5358 "1 Los s
1 1 0 | sls jled Olejan WIS 55 81 ol ol IS S
.3 gluces Jled gﬁ)}i J.?}fn
FBD _fal s s e lo gl S 5 L LAD ke
<gaddress1> <addressZ>
XOR V | |
<address> — | 1
<address1> <addressZ>
<address> — — T V‘
11 |
XN Exclusive Or Not tSTL sgiwd
XN <Bit> A

J,.g:aXOR V—"f;)’.‘w}l“) RLO M}AJL_Q..«:‘ "0« aMa:‘:w)éT%ngTS-&:ﬁ&xN B

a1 s AL "0 Cnds ells 35 o L 1Y Cands ells (55 5 50 oo b RLO )3:ﬁéf‘éb)>

or ,sws«lis :Status Word cuxog

X 100 10.0 | 10.1|Q4.0 | T Jsdr 534 Lessys Cakiee V- 6 x5 Ly
XN I10.1 0 0 1 "1% 635,595 2 ;‘ Sgdalgs "1 oy el
0 1 0 \ ny
= Q4.0 1 | o | o 252 70% 200 Y 2k
1 1 1
FBD ol syt asle LGl S 5L LAD  Jolxe
<address1> <address2=>
| | | |
11 I
>,

<address1> <address2>

! /
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25035k Ol e 5553 5 FIAY s Sl gm 5 S o 3 Nesting Stack s 1) alie o) Ol s

A( And with Nesting Open :STL jgawd
HUV P
A( <Bit>
T

e bV a3 Sl iSs o 53 Nesting Stack s 1, (Status Word lg— 5 OR oy 5 RLO ltie A 5w

Status Word —wxoy

BR

CC1 cco ov oS OR STA RLO /FC
Writes: - - - - - 0 1 - 0
Jbe
A( 25 100 (53555 (s > pien ploil sl 515 s Slles a5 55 Jbs 53
g :4:; e 3 55 3,15 Nesting Stack J;'-le;.Aqr.'&ARLO..U).':..:aORr.hL!Ml.O
) sNesting Stack o5 AND 51iulg 5 55t planil o35 il sl Sldos
A( 3550 J) Q4.0 s 5 45 0dki 5wl RLO 4l ks &yde RLO
o 10.2
o M1.1
)
= Q 4.0
(Je) LAD  Jolxo
3 phn b gl S5
101 I10.2 Q4.0
I | 4
| | D
M1.0 M1.1
| |
1
(Je) FBD Jolo
3 ten a3l Lgiledl S5 L
I 0.1 _}:1
M1.0— 8
10.2 . Q4.0
ML1— — -1




Bit Logic Ol giwd YA

AN( And Not with Nesting Open tSTL jgiwd
HUV P

A( <Bit>
T

sl And Not o7 2SS6 S5 Gl A asliny s o

O( Or with Nesting Open :STL jgiwd
1oy

Oo( <Bit>
T

il OF 0T 256 Iy Sl A( aliiey s o

ON( Or Not with Nesting Open :STL sgauwd
HLIPPL)

ON( <Bit>
T

sl Or Not o7 286 Js ol O( aliey 2w oyl

X( Exclusive Or with Nesting Open tSTL sgiuwd
w

X( <Bit>
T
Adlas XOR 0T 256 Sy ol O asliny sws o
XN( Exclusive Or Not with Nesting Open STL jgaud
HUV P

X( <Bit>
T

Aslas XOR Not 0T 52856 Jy ol X( asliny gz o
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) Nesting Close :STL jgisd
HUP P
)
T

Al Jlsl (Status Word slgzs 50 OR s s RLO & 5 ails 1, Nesting Stack sedio =3 slas ) jews
LAND S syt oS s Nesting Stack e ails ;e Lol axh g 5w Gob axils i B RLO ST ol gt
s StACK e g Ll 53 L 5L o o3lizel Ui pis SEACK O3 5L amie &S o3 Sl szws 1 Sl asl 55 5450 OF

.wﬁ)&,mw;;\# aujp‘su)m,‘;\,\,:@;ﬁ.ﬂtpv.wu&.(

A(
AN(
o(
ON(
X(
XN(
Status Word —uxoy
BR CC1 CCo oV os OR STA RLO /FC
Writes: - - - - - X 1 X 1
tJbe
A( N5 10,0 (535)5 om 35en plnil sl 51 J5ls Slles 1al 55,5 Jla s
g :42:') e 255 35 Nesting Stack fs1s 4 exze RLO . w52 OR o2 LM1.0
) sNesting Stack o AND 1ilg 5 32 plonil 033 515 Jsls Sldes
g( Lo pice oyl Q4.0 s 5 4 s eth sbul RLO Ll ,ltis & RLO
(o) M1l.1
)
= Q4.0
LAD Jake
A( s alie
FBD sl

A( s alie




Bit Logic Ol giwd 1y

= Assign tSTL sgiwd

= <Bit> o

Master Control Relay o) gws 51 asb 45 S L e g odd o3y T o a HRLO e = st
kal@)};)@dl.wlkﬁ,ﬁy”o“)l@= J5ed b Q)‘,..a;.il);,\,.il{MCR=0 3:_,_.Zo:U;_.»‘.L.Z.L.M_5>'-anCf$TJ._q4S

Sl Al RLO - luze

:Status Word curo9

BR CC1 CcCco ov oS OR STA RLO /FC
Writes: - - - - - 0 X - 0
Signal state diagrams And Sui b 10,1 510.0 (53555 5 Jis ot JUo
| | ]_l 9 QM\GQJ_J.;:}J.:AJL«:)‘Q“.O @-5#@4&5554}
[ 1.0 0 AL 1Y G3syp 55 p s dal 2 1 By s
I I A I10.0
Q4.0 [l 1
0 A I10.1
= Q 4.0
(J&) FBD  Jalxe (Jes) LAD - JSlao
- | 10.0 10.1 Q4.0
e I e L L &
1 0.1— =
S Set 1STL jgiwd
S <Bit> o P

Master ol gws 3 ST, 4 "190, ol osls uysT (rs s S Sogeanlys 3L RLO=1 liie 655,50 53 S s
Al i oS MBS Hges b O sl A5LMCR=0 }J}Lasu:.»l.x.:.m\yubcjjiwaf Control Relay
Iy RLO Sldielie = Hgmms Js dSCn "190, s G duyl 8 oS s 8 ol 3= 525 3S g Ssliss S

LS sl (65l ge SIS 4 5L Ogd 1 LIS 5 s e L1 52sS w4 "1% L 704 Ll 5 oplpls L jie 5 5 4

Assign s> wlie iStatus Word cuxog

. . N 32580 QA0 oy 5 3L UT0.0 (3555 (B 5 e o
Signal state diagrams

110 1 10.0 L;:j)‘,l.x:{l);)f\J}.;)IAJ@)}L;})L;):_?UIO.OQ.x_.tll‘,OQT

elaie Bis 5 3 Ol 1S Q4.0 2 il S
1
240 | | 0 A I10.0
s Q 4.0
FBD sl LAD Jolx

<address> <address>
()

— S




\AR Bit Logic ol sws

R Reset STL s9%wd

R <Bit> o

Sl ss 51S1 L aSe 0%, edi esls uysT s S Soysanlys 3L RLO=1 liie G550 55 R siws &g
A MR sl ) ety A8 MCR=0 5 555 eslitel A sl o3l = -5 4w 45 Master Control Relay

A;M“,’uj::&?

Assign sws wlie :Status Word cuxog
Signal state diagrams Q4.0 (s b eSI0.0 (o555 (Bs 55 dle s 1 Jlho

: 0 . " e .
J::A;Q4O ST MLA&QIOO 39,9 \u\:.r.l));‘é}.:)\.l_a

1
Q4.0 I | 0 UV DCSPN-y S PR e O PP W

A 10.0

R Q 4.0
FBD Jole LAD 3l

<address>
<address= ~(R)
— R

NOT Negate RLO tSTL gwd
NOT S

Sl "0 1T ol "1% S5 14151 ol 0% S m 1Ss Ko 1,RLO laie NOT s

:Status Word cuxog

BR CC1 CCco oV (01 OR STA RLO /FC
Writes: - - - - - - 1 X -
A Io0.0 Ogr 35hee o Q4.0 s 5 sL eSS T0.0 (o3555 (B 5295 b
TOT Q4.0 & A Ll io 10.0 51 e as 1S oS 1STNOT s
B . EPANTIPES
FBD ol LAD ol

~--|NOT|---




Bit Logic ol sws \ryY

SET Set RLO (=1) ISTL jgamd
SET o

.@‘a:ﬁ?QT&SWJ&H{A?‘,SQJ.\{J&"T‘ ,RLO s SET 5w

NOT s alin :Status Word cuxog

SET MM\?&LA&})ong‘RLO J\JAASETJ}M}\))}))J\IAJ}
= M10.0
= M15.1
STL Program Signal State Result of Logic Operation (RLO)
SET 1
= M10.0 1
= M151 1
= M16.0 1
FBD Jsle LAD Jsl
5, >,
CLR Clear RLO (=0) tSTL Hgwd
CLR e

Qm‘uéfA?QT&w‘j&‘m‘\:—};u}-\;.&\gﬁ”o“ ‘JRLO J‘-L;.A CLR BE ]

:Status Word cuxog

BR CC1 Ccco ov os OR STA RLO /FC
Writes: - - - - - 0 0 0 0

CLR s sl io b Kby edd iw RLO Luis CLR [gus b 55, b s
= M10.1
= M10.2
STL Program Signal State Result of Logic Operation (RLO)

CLR == = 1

= M10.1 ) -

= M10.2 0

FBD Jsle LAD Jole

5, S,
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SAVE Save RLO in BR Register ISTL sgawd
HLP gt
SAVE
T

=~ First Check e Ll s ol 55 a8 3 (Status Word  gle o 51 BR < 55 ,RLO ,ldis SAVE ) szus

2503 03lwl AND ) smis b asl - Network 55 1, BR o Ol gie 5,01 515 sénd G s /FC
L@T,’\C}f'-j\UL;}Le_{)’u._'ﬂl@p‘\);fl.,\;wo\};l;vx;\uux)'l‘sfgw\ SN 3 SAVE s glas )8 51 S
Sie 0lea BR 5 Se 1245 RLO w81 ool sl 4y ct85L L s oo n3BR,5RLO o s LG 1, SAVE s

30 S ol e Sl s ol s Dl A talae S U L 0S|l 100t b ksl 1y S

Status Word cwrog

BR cci CcCo ov os OR STA RLO /FC
Writes: X - - - - - - - -
tJe
A 10.0
A 10.1
SAVE
Jle LAD  Jale
10.0 101 ---( SAVE))

< —Csave>

Jtie FBD Jolo

1.2 — & —{SAVE
1.3 — —]SAVE




Bit Logic Ol giwd 1Ye

FN Edge Negative ISTL Hgiwd
HLP gt
FN <Bit>
Address Data Type Memory Area
<Bit> Bool LQM,L,D
T

an g 0ols jadeii T s oyl ng e "0“ 4 "1 3IRLO Lsé})ii.);))lﬁ-*ﬁtﬂ)&—:T‘JRLo okigy ol o FN S sus
Sjle o KETRLO=1 L1,

Status Word cwxo9

BR CC1 cco ov (01 OR STA RLO /FC
Writes: - - - - - 0 X X 1
tJb
A I1.0 3505 Ll (Sl S 53 Sl ame 4 5 s, Jl 3
FN M1.0 5 esls Lasts STEN s 55,0070% 0 "1% 5I11.0
= Q 4.0 S 53 53055 Cordy Tl o sis G Q4.0 2y 5

el ol GJ:?-JM].O d{u)bkgl.:ﬁ-

A 1.0 1.0 | I
FN M1.0 M10 [ ] | | 1
= Q4.0 040 [ ] [ ] |

OB1 Scan Cycle No: |1 ]

[~
G

=N
N
on
=l
co

Jtie LAD Jobe

<address=>

I11.0 M™M1.0 Q40
|
1

——C D -

Jte FBD ol
I11.0 <address1s
NEG NEG

Q4.0

M1.0 M BITQ =] —WM_BIT Qf—
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FP Edge Positive tSTL jgiwd
HLP gt
FN <Bit>
Address Data Type Memory Area
<Bit> Bool LQM,L,D
T

yaom s osls Lasets 1T 5 ws plng w14 "0“ JIRLO 85 s &yl s KT, RLO 0y, YU aS FP sz
sl o KETRLO=1 |

Status Word c—wro9

BR CC1 cco ov oS OR STA RLO /FC
Writes: - - - - - 0 X X 1
b
A I1.0 G355 L Sl IS 3 &St G a5 gy Jle 5
FN M1.0 5 esls st | STFP s sy, a”1%4,"0% 5I11.0
= Q 4.0 IS 53 63555 Conds ol oy 35500 ¢S5 Q4.0 2y 5

RS PR aJ:,AMlO &é)b&

A 1.0 11.0 | | [ ] | | 2]
P M mio_ | I [ L] l_.
- 40 qu__ [ ] L1 0

OB Scan Cycle No: |1 ]2 |34 |5]|s]7]8]9]
Jbo LAD ol
I11.0 M1.0 Q4.0 <address>
—— =<, > e (P o
Jbe FBD Jolw
11.0 <address1>
POS POS

Q4.0 . )
M1.0 M BITQ| =] —Mm BITO—




Bit Logic Ol giwd it

;....«/Jj:...u.ug-LpTSTL Soles J.LQ/;ﬁj/&J'L;ji;‘;QJlJ/ FBD LAD Jjjj))y{l)_).(j{jﬁdj/)J ] osde

celiblocad G 3 (T 1SC 0 (651 5 o ] el 8 ol 20> Sl 34130 I STL Jsles

# Midline Output FBD )giu3
VYU
<address=>
— o |—
Address Data Type Memory Area
<Bit> Bool 1,Q,M,L,D
T

less 0,3 355 531, &Sl ol 51 U late Sllas 42 o 5T 5 Wil RLO (63l 0,03 (ol o Ol K s2s

Status Word cwroy

BR CC1 cco ov oS OR STA RLO /FC
Writes: - - - - - 0 X - 1

b
M2.2 sM1.1 jshtan ol aiy HI5 1.1 511.0 35,5 55 AN 51 56 o s e (g5l 0,53 61 yM0.O 5 Jlics 5s
L e ealanul MUJ{ dl:\.ﬂ @L‘-‘a a,:>'.b 6\J,:J‘:JM3.3_5

M 0.0
1.0 — & ii &
111 — =g
112 — & | M1
112 — 9 # =1
M2.2 M33 Q4.0

114 —|T|— i -

(JUs) LAD Joleo

|—||—| F—norh# —#) Not—E—( )
1.2 11.3 1.1

A H Hvor—e




Y Bit Logic Ol giwd

RS Reset_Set Flip Flop FBD ;g2
M)B
<address>
RS
—
— (] T—
Parameter Data Type Memory Area Description
<address> BOOL ,Q,M,D, L b Cow Caw 0138 1S40 pasie aS (ol
394 Caw S,
S BOOL ,Q,M,D,L,T,C Cow S Jlsd
R BOOL ,Q,M,D,L, T,C Cow S, Us)S Jled
Q BOOL ,Q,M,D, L =9

T

33,8 ) 5 ges ol LBLRLO=0 81 ol by a1 2l WL RLO =1 &8 51y o (g3 5 S Jos D ks RS
AL S=0 63555 sR=1 (35,5 45 Bl oo G B 0k 315 3T Sy 05,8 S (5 Jos

Jos maisnl 350893 o S1.48LS=1 ¢55,5 sR=0 (534,35 S Ul o B By ol enls L pdT oy 05,8 G Jas

Status Word cuwrog

BR CC1 cco ov oS OR STA RLO /FC
Writes: - - - - - X X X 1
tJke

b sl is Q4.0 s 5 s odd e oy MO0 Kb 555 a0 10.1 565100 21 L5 Je s

S ol b S indy 53 6t sl 3 ish Sho 63559 33 S

33 Sn O 55 a5 es O S Dy gl 3 s O (5355 55 A S

W 0.0
RS

0.0 4R

4.0
| 0.1

—5 Q

(Jt) STL Jalao (Jto) LAD Jolxo

A 10. A0
R IVCI)O(.)O | 0.0 h:qvg.o 4.0
| | \
[ ™o
' [ 0.
= Q4.0 '
| S




Bit Logic Ol giwd YA
SR Set_Reset Flip Flop FBD ;g2
M)B
<address>
SR
—_—
— (] —
Parameter Data Type Memory Area Description
<address> BOOL ,Q,M,D, L b Cow Caw 0138 1S40 pasie aS (ol
394 Caw S,
S BOOL ,Q,MD,LTC Caw U)S Jlsd
R BOOL ,Q,MDLTC Caw S, L)S Jlsd
Q BOOL ,Q,M,D,L 9>
T

33,8 ) 5 ges ol LBLRLO=0 81 ol by a1 2l WL RLO =1 &8 51y o (g3 5 S Jos D ks RS

ekl 6:})}}:Jajfl..\.&\.35=0 S3955 sR=1 (65555 a5 dl o GBI (55 0 0305 wysT Cu 05,5 Cn (55 Jos

..LI:LvS=1 63})}}R=0 S39,9 Sm‘@dW\Lgﬁjaﬁab‘éJ)QTC,.;J'QJ;C,.»UL:&

B yie el S (55 S

Status Word cuwrog

BR cc1 cco ov os OR STA RLO /FC
Writes: - - - - - X X X 1
tJke
A sl QA0 s 5 0ds Cw MO0 Kb 55 010,11 565100 31 L5 Je s
Ssial Jole s b S Cands 53 (5 Dy gl )3 Uish i 53305 33 2 S
.»,i»,&.;}_;@,,s,a.mww L Q)Mljs.\;).&dﬁisgjjj:ﬁ;\
0.0
SR
10.0 —S
Q4.0
101 R o =]
(Jte) STL ke (Jts) LAD Jolxe
A I 00 0.0 MO0 qap
S ™M 0.0 [ SR
A 1 0.1 | s o D
R M 0.0 101
A M 0.0 [l R
= Q 4.0 I




1

(Comparison Instruction) (5! 4w lic Ofygiwd

(Comparison Instruction) (s 4w lic Ofygiws ¥Y-0

&y, K slgadle .>ﬁ§,f Sy 5Y 50T 53 Sl oo oy @Bl 55 aulis Lads plosil 1) 4 lie Sldas Ol giws ol

1l odeT ) Jd> s 4 lin

ACCU1 is equal to ACCU2

S sls ==
s < ACCU1 is not equal to ACCU2
if)k S ACCU1 is greater than ACCU2
S S < ACCU1 is less than ACCU2
&slns jfjk o= ACCU1 is greater than or equal to ACCU2
Gl S S = ACCU1 is less than or equal to ACCU2
D35k 3 Sn 55 i ol 03 ST G s
Compare Integer (16-bit)

®* 2D Compare Double Integer (32-bit)

®* ? R Compare Floating-point Number (32-bit)

Ll ol 03,5 T VU Jgder 53 457 Sl e slgzadle 2 Cde I ghata

ol 0ds LS TFBD Jslee slglle 45 4 6,0 FBD 5 LAD s 4, 550 Sl ws Sl By fidw cpl y3 0 N



(Comparison Instruction) (g 4wlic Ofygiws 1€

? I Compare Integer (16-bit) ISTL sgad

PP
==I , <>I, > , <I , >=I , <=I

T
s SV .00 aglin ACCUL-L 5V 50 ST b gims LI,ACCU2-L 5 5Y 50 ST b siome Bgb (i I (5l dmslin Ol 2w
Leia s Status Word sl 5ICCO 5 CCL (sbs oy 5520 RLO=0 &y szl e 55 sRLO=1 550 o ys s lia

ted ) Jgder S s Sl b 58 55 ¢ S 55 o dslie adly a0

Cc1 CCo do
0 0 ACCU2-L = ACCU1-L
0 1 ACCU2-L < ACCU1-L
1 0 ACCU2-L > ACCU1-L
Status Word cwro9
BR (o0} cco ov (o] OR STA RLO /FC
Writes: - X X 0 - 0 X X 1
tJb
L Mwo ! o 35800 JLACCUL-L 4 MWO lie 5,5, Jte s
L MwW2 o MW2 Sluie 5 ods osls Jlasl ACCU2-L 4 jluas
SI ACCU2-L ,ldis LT a5 5 4o dwolis . 3550 JLACCUL-L
_ Q4.0 sy e Ol S1¢ 6L cun ACCUL-L luie 51 5,
;>J§:.AE.§._~'Q4O ST 3 D shn RLO=1
Jbe FBD ke
CMP CMP CMP
== = | == |
TP —IN1 —IN1 —IN1
_ —1In2 —  —IN2 —  —IN2 o
MWW O =— 1M1 Q4.0
rAW 2— M2 _|_|= CMP CMP CMP
<= | < | <=
—IN1 —IN1 —IN1
—IN2 — —IN2 — —1IN2 —




1€ (Comparison Instruction) (5! 4w lic Ofygiwd

? D Compare Double Integer (32-bit) ISTL sgiud

PP
==D , <>D, > D, <D, >=D , <=D

T
awslis ACCUL 5V 5 ST b g LIy ACCU2 ) o5V 50 ST b giome (558 o VY e 24 53 Sl anslie Dl s
Status sl JICCO 3CCL sl oy 3520 RLO=0 &y panl ;b 53 sRLO=T 550 s alio domess LS 1.0

Aer 5 e o Sslea b B 55 S S g delie 8l e o liS aseia 5 Word

CC1 CcCo o
0 0 ACCU2 = ACCuU1l
0 1 ACCU2 < ACCU1
1 0 ACCU2 > ACCU1
Status Word cuxo9
BR CC1 cco ov os OR STA RLO /FC
Writes: - X X X - 0 X X 1
)
L MDO o) e 255es S ACCUL 4 MWO Jliie 5055 Jle o
L MD4 ACCU]. 4; MW2 )\.LE.ﬁ 9 ol 0313 Ju.:.:\ ACCU2 4; )‘J:Lﬁ
<>D b S50 ACCU2 laie LT o spiee amlie . 355 5l
- Q4.0 sy Cute Ol S19 4l Con ACCUL e I S5 8
33,805 Q4.0 5 # 55554 RLO=1
Jbe FBD Jske
CMP CMP CMP
== =0 ==
o= — 1M1 —IN1 —IM1
<= — N2 —  —INZ —  —INZ —
MDO—IM1 Q40
MDd— N2 - CMP CMP CMP
_|_| == =D ==
—] M1 —IN1 —IM1
—]INZ —  —INZ — —INZ —




(Comparison Instruction) (&f 4wlic Ofygiwd

1¢Y

? R Compare Floating-Point (32-bit) tSTL jgws
PP

==R , <>R, > R, <R, >=R , <=R
T

e gl ACCUL | 5¥ 50 ST ol simee LHLACCU2 [ 5Y 50 ST Sl simee G 2 ™Y (65l slitel (g1 aulie ol g2

o Status Word  (¢lgzs 5ICCO 3 CCL o s 5540 RLO=0 &) 5an) L6 55 sRLO=1 :j@)aa_“‘u.ab&_ﬁﬁl

it 5 Jader Sy gea b b S 50 S S m demlie (adlg doniti oS ot

CC1 CCo oS
0 0 ACCU2 = ACCU1
0 1 ACCU2 < ACCU1
1 0 ACCU2 > ACCU1
Status Word cuwrog
BR CC1 CCOo ov (01 OR STA RLO /FC
Writes: - X X X X 0 X X 1
b
L MDO o2l e 3550 L ACCUL & MDO Sldie 5,5, ke 5s
L 1.359E+02 ACCU1 4 135.9 sue 5 o o5ls Jlasl ACCU2 4 ,luas
<R S eSS ACCU2 jliis LT &8 35k amglin . 35000 0L
- Q4.0 RLO=1 54 e ol 51§ 6L con ACCUL  lis
.:);S:As‘_giQ‘l'O ST 83 s
Jbe FBD slke
CMP CMP CMP
== = R =R
— 111 —IM1 —Il1
CIMP — Mz — —qINZ2 — —qINZ —
O Rl CMP CMP TP
1.359E+02 —IN2 _|_|: - =Y C
<= R <R -~
— 1M1 —IM1 —Il1
—_ 2 — =Nz —  —qINZ —




1EY (Conversion Instruction) bos Of)giwd

(Conversion Instruction) bow Ofygiws V-0
13 505 S 5 3 £ a5 LT Ol 5 dinn il 1y s Slbee S s
Do Ake s auleta LS gode sl b plealy Integer LBCD  slie &7 1) sws 1 Sl diwd
. BTI BCD to Integer (16-bit)
. ITB Integer (16-bit) to BCD
. BTD BCD to Integer (32-bit)
. ITD Integer (16-bit) to Double Integer (32-bit)
. DTB Double Integer (32-bit) to BCD
. DTR Double Integer (32-bit) to Floating-point (32-bit IEEE-FP)

PNk 5 L 55 038 eate (51 & (Sly st PO dhwd
. INVI Ones Complement Integer (16-bit)

. INVD Ones Complement Double Integer (32-bit)

. NEGI Twos Complement Integer (16-bit)

. NEGD Twos Complement Double Integer (32-bit)

. NEGR Negate Floating-point Number (32-bit, IEEE-FP)

PHAke 5 Al w5 Y osled 55Y 50 ST 3l S 5 45T Syt PG diwd
¢ CAW Change Byte Sequence in ACCU 1-L (16-bit)
. CAD Change Byte Sequence in ACCU 1 (32-bit)

Dl s i plandl 20 VY olaslslael 69,y s & Slyswst poley dwd
e RND Round

e TRUNC Truncate
e RND+ Round to Upper Double Integer
e RND-Round to Lower Double Integer

1S 5k plianl 0 S TFBD  (slgS ok 1l 4 6,0 FBD S LAD 3w, [0 Ol st Caalid [ 55w cpl 30 7
g e LG LAD @L';J.}ﬁJfL::);t:;



(Conversion Instruction) Juw Ofygwd 1¢¢

BTI BCD to Integer (16-bit) tSTL jgws
PP

BTI
T

53 4o bl Jts 2 V1 (INtger) oo sie 4 0 JLACCUL-L 53 48715 glojlas 4w BCD 5 oSO BTT 50
S (6 e Jyk5 Jsb ;3 ACCU2 5ACCUL-H oyl il 542 0,3 ACCUL-L (lon

S OT ot 5 1150 (sl 5 0T (03, F 68 42 "+999 b 7999 . bl s 5 520 JLLACCUT-L 55 45 BCD s
BCD sue Jlogws (.ls,l)‘lu_ii)fl Ly K bt 5314512 gl (O=Positive , 1= Negative)s, & , 515
wlos &S 53,0 STOP te s |,CPU Ygame &8 54000 s fits > 4> BCDF (sl 355 @15 15 610 jlowe o o) 53
53,5 Sopdalbs ol 6, 0lge OB121 (g a5 b b3 Koo 33 CPU s Laseis 3L ,51d12521 ojles
455 CPU s Stop sl

Status Word cwrog

BR CC1 cco ov oS OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
L MW10 4 ol 34 g0 MW10 5> « BCD sue 585 Jie s
BTI sedd JasInteger 4 yldie ol e 55500 ,LACCUL-L
T MW12 25 JSE 53 b e dlisl MWI2 & ACCUL-L i ans
33 Integer 4 BCD I "+915" sae Jids opu
ol 0l 0503 OLES ACCU1-L )}:Y}ﬁ;‘—
" g PR ng
A A A A
i u ' ' ™
15 - 0
MW 10 oo o0 o1 o0 o 1l o o 110 1 o 1]|"+915"BCD
BTI U BCD to Integer U
mwiz o o o ofo o 1 1|1 0 0 1]0 0 1 1["+915"Integer
Jbe FBD Jalx

oA el fas Slagie g8 10.0=1 b fus
s sl Gl (overflow) (g5, 515 cwl Q4.0=1

. . BECD._|

. glan MQ4O =9 > 5 olis plouil —
i uibed i) —1EN OUT}—
BCD_I —1IN ENOp—

[ 0.0 ed EN QUT frmmm W12
MW10 =g [N ENO

Q4.0




(Conversion Instruction) bos Of)giwd

\¢0
ITB Integer (16-bit) to BCD :STL ;gwd
HUIPPL)
ITB
T

Oler 55 4t bleis b @l ojled 4w BCD sue 4 os JLACCUL-L 55 87 1) (20 V1 s 30 SSITB s

AiSas s ok Jsb )3 ACCU2 s ACCUL-H -y sl 5 5iie 0,53 ACCUL-L

Al O 55 oy gear ) Codle 15 612 (glgmy 5 Lyl 555 531, BCD luae 11 60 sl ACCUL-L 5
0000= Positive , 1111=Negative

Status Word sls = 510S 50V (glgzo wsb T ol i g ae S1asL"+999“ b "-999 . Wl BCD sue

SILBRLO (g5y 6,80 5 gmmd o) i phine &5

Status Word cuwroy

BR CC1 cco ov os OR STA RLO /FC
Writes: - - - X X - - - -

Jbe

L MW1° AJ;MI" 3950 MW].O );SC:""’"L‘ 3590 J\LA BE)

ITB 5o Jus BCD 4 ,ldds oyl e 55800 5L ACCUL-L

T MW12 25 a5 b e st MW12 4 ACCUL-L jaoes
35945557 ;3 BCD « Integer ;17-413% sue Jds o o
el ol 0315 0Lz ACCUL-L

15.. R .0

MW10 1 1 1 1 1 oo 1 o1 oo o 1 1 |"413" Integer

ITB ‘D Integer to BCD U

1T 1|01 o ojo o o 1|0 0 1 1|"-413"BCD

Mmwiz |11

Jtie FBD sl

Ao o 3 e 45 QA.0=1 s

_BCD [BCD
100 —{EN OUT—mwi2 -
MW10 —IN ENOf— =1 EN-ENO
—N__ ouT|—




(Conversion Instruction) Juw Ofygwd 141

BTD BCD to Integer (32-bit) ISTL g
VP

BTD
T

53 4o bl Jts 20 VY (INtger) oo sie 4 0s JLACCUL 5 71 (gl o5l i BCD e G BTD 50

LS (S b5 Jsb 3 ACCU2 oyl 3450 0,53 ACCUL las
32760 Glgz 53 0T o3,V & 43L"+9,999,999 5 79,999,999 s kil e 5 4-5s JLACCUL ,5 45 BCD e
¢G)ljlu_<{jfl Ly i S L5 5330628 sl (O=Positive , 1= Negative) 5, 1331 ¢y ,5 0T coadle
e 1,CPU Ysame S 540 ol fyus > 3 BCDF (sl 355 81515 510 Sl b iy 3 BCD se Jlerws
Olga OB121 (g5 a0l 5 b b33 Ko 0,33 CPU s Laseis U ,31d:2521 ojles an Uss 1S 55 0 STOP

45,5 CPU s Stop C’b};ﬁqﬁu\a&;‘-&:l&”

Status Word cwro9

BR CC1 cco ov os OR STA RLO /FC
Writes: - - - - - - - - -
)
L MD10 4 Sl 540 MD10 ,s> « BCD sue 950y Jie
BTI 5 ods fos Integer 4 jluas ) e 3580 5L ACCUL
T MD20 o5 55 JSE 5> b o Jasl MD20 & ACCUL i s
B Integer 4 BCD ;I "+157821% sae Jius
Sl 0l 03l UL:JACCU]. )‘}:‘Y}A;T
W ng nqn e ngn ngn o g
31 16 15, .0
MD10 Coo0oj0ooo0o@oo o rTo o T o0 o]0 0T Ojo0d
BTD U BCD to Double Integer U iorEz
MD20 o000 00oood0oot o0 TOopTo0o)e Tt 10on
"+157821"
Jbe FBD  Jalx

wSa o5 BT s e 422 Q4.0=1 oy =

1 0.0 E[‘SD{;Iﬂ' MD20 ECD DI
o e Q4.0 —EN OUT|—

MDA —— M ENU—E —In enol—




\EY (Conversion Instruction) bos Of)giwd

ITD Integer (16-bit) to tSTL jgiwd
Double Integer (32-bit)
VYU
ITD
T

0,3 ACCUL 5 4 bl Jods 2 PY c_a..p:v\.om.o.u)b.ACCUl-L):Af b@._.:\‘lca..a:.kcdi:ITD g
S e oo S 3 ACCU2. o 5 e

Status Word cwroy

BR CC1 Ccco ov os OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
@@\Aﬁ}»MWIOJ;S@:{\'\CﬁL&; 5095 Jbe s
L MW10 = vy e Sde 4 s J‘ e D ghas )L:v ACCU1-L
IT > b e dast MD12 4 ACCUL  jlams g ods s
3 MD12 2 s Y 4 2 5I7-10¢ s s a}x?j_)‘dg.i

ol 0l 05l OLES ACCU1 )}:Y}A;T

Example: MW10 = "-10" (Integer, 16-bit)

Contents ACCU1-H ACCU1-L
Bit 31... . . ...16 15... |. .. ...0
before execution of ITD XXXX XXXX XXXX XXXX 1111 1111 (1111 0110
after execution of ITD 1111 1111 1111 (1111 {1111 1111 [1111 0110
(X =0 or 1, bits are not used for conversion)
Jbe FBD Jalx
ASs x5 BT s Jle 4.2Q4.0=1 55+
I_DI
0.0 —EN OUTp—= MD12
MW10 IN ENO 2=t Dl
o —EN OUT}—

—IN ENOp—




(Conversion Instruction) Lo Ofygws 14A

DTB Double Integer (32-bit) to BCD tSTL jgiws
HUPPL)

DTB
T

Oles 55w blats buts (sl oyl s BCD sue  odd JLACCUL 5 &8 1) (0 Y moms e & DTB ) s
LS (i Jiks Jsb 3 ACCU2 o il s 42e 0,55 ACCUL
Ak Ol 55 Coysear 1) Cede 316528 (sl 5 Lyl 55 531, BCD iz 27 50 gz ACCUL 5

0000= Positive , 1111=Negative
sl e 510S 0V (slgms Asb T ol gl aue 51a2,7+9,999,999¢ L "-9,999,999¢ o Nl 520 BCD sue

SILRLO (59, 6 50 ) gws ol L sides & Status Word

Status Word c—wro9

BR CC1 cco ov os OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
L MD10 4 Sl 350 MW10 )s‘\fc:».a:.l& sps die
ITB 5 ods Jsks BCD 4 jldin gl g 5580 5l ACCUL-L
T MD20 25 0S5 s Al (o Jil MWI2 o ACCUL-L i s
2550 8T ,3BCD & Integer 517-701% sus s oo
Sl o 0313 0Lz ACCUL-L
31... .18 15, .0
MD10 2 T T e T e T T I T Y O O Y [ BRW ) VR U B |
DTB u Integer to BCD u *-701" Integer
MD20 11 110000000000 0jod 0ot 11000 0j000n
A "o "o "o "o T "o "
701" BCD
Jts FBD slke
DI_BCD DI_BCD
0.0 — EN OUTp— MD2 _— ouUT p—
! MD20 Q4.0 EN OUT
MD10 —IN ENO ——E —IN ENO—




€4 (Conversion Instruction) bos Of)giwd

DTR Double Integer (32-bit) to ISTL sgis
Floating —Point (32-bit)
VYU
DTR
T

Alae fds syls iy C3s oS (Real) oYY oliel sue a4 ods JLACCUL 5 a8 1, 2y VY cgr.a;.\;dﬁDTR D Fwd
S S ook Jsb )3 ACCU2 oy oy 5 5iime 0,53 ACCUL Gl )5 4

Status Word cwro9

BR CC1 CCo ov (0153 OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
L MD10 q@\:y-}»MDlo):ﬂ\f@:{\‘Yc@phl& jﬁj)db):
ITB am g odd S (olisl a4 sldie ol e 355 L ACCUL
T MD20 b oo 5 S5 55 b e Jlasl MD20 4 ACCUL
ACCU1 ,45Y, ST ,5 Real «Integer ;I"+500“ sus
Sl o 03ls OLES
MO0 R AR D N D ] Rl R N O S N I ]
U Integer (32 bit) to |EEE floating-point (32 Bit) U "+500" Integer
DTR A
130.. 22.. .0
MD20 g1 oo o0 1 1111 1 11 o1 oo 0 Qo000 0o 000000
L A "
LY oY
8-bit exponent 23-bit mantissa
1 bit _ "+500" [EEE-FP
Sign of the mantissa
Jbe FBD  Jalx

A i BT g Jls 42 Q4.0=1 oy =

DI_R DR
(| J— OUTF— mMDz _
[ 0.0 EN OUT MD20 Q4.0 —EN OUTE—

MD10 — I[N ENO —El
—3IN ENOp—




(Conversion Instruction) Lo Ofygws

10+

INVI Ones Complement Integer ISTL sgius
(16-bit)
HUNY
INVI
T

b "1¢ (-Ldjﬁ_so)l?’.:..!&:aéizr.«uavLi:)l{ACCUl-L);‘sf L 16 oo sus & ol oy ST STINVI ) s

3 skn 0,523 ACCUL-L 5V 50 ST Ol 53 doe dsloin s "1 4 1, 1 "0" CLJ}”O“Q I

Status Word cwro9

BR CC1 cco ov (o] OR STA RLO /FC
Writes: - - - - - - - - -
)
L MWS8 4'1‘;*“‘5}’.'}‘MW8)°“§&:’.\-‘C:’“’°"‘9 }j})dlﬁn):
INVI o 5 odd G eyl (pl e 3580 5L ACCUL-L
T MW10 St 5 UK s b e JUst MWI0 4 ACCUL-L
RGO PV B PR PO
Contents ACCU1-L
Bit 15. .. .0
before execution of INVI 0110 0011 1010 1110
after execution of INVI 1001 1100 0101 0001
Jbo FBD _fol
o 2k plel s Slosies £5,8 10.0=1 L fus
INY_I

INV_I
| 0.0 — EN OUT
MWa — IN  ENO

— W10
Q4.0

=1

EN OUT
N ENO




Vo)

(Conversion Instruction) bos Of)giwd

INVD Ones Complement Double tSTL jgiws
Integer (32-bit)
PP
INVD
T

"0“4.3 s "1« fwﬁAQ)@.A&&Mo&)QAC(:Ul )345 1)@32C__M:_Lp¢§;_‘5h¢ﬂ¢§51NVD S
syt e ,sts ACCUL gV e ST 0les s ot bl s "1% ¢ 1516 "0" oLt

Status Word —wroy

BR CC1 CCo ov (0153 OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
L MD8 4 ol 3440 MD )3663ZCNAA.G 9595 die s
INVI ;l@ﬁs,am&r@,lm opl e 3 55n 4L ACCUL
T MD12 o Sl e 5 K5 sl o+ JEMD12 4 ACCUL
RCI PV
Contents ACCU1-H ACCU1-L
Bit 31... 16015, . .. .0
before execution of INVD 0110 1111|1000 ({1100 |0110 |0011 {1010 (1110
after execution of INVD 1001 0000 |0111 |0011 |1001 {1100 {0101 |0001
Jto FBD 3l
LS e 5 s Jle 4.2 Q4.0=1 25 5
INV_DI . INY_DI
0.0 —4 EN OUTp— MD12 Q4.0 —en ouTl—
MDE —{IN ENOfF——" =] —1{IN ENO}—




(Conversion Instruction) Lo Ofygws VoY

NEGI Twos Complement Integer tSTL jgiwd
(16-bit)
PP
NEGI
T

"0“ CL@J}’YO“A{ \)Ué ”1“ rwjia_b C))L..ai ..x;i:»};ﬁ:”u\.ijl{ACCULLJ;& \)&16632.;:49&&NEGI BE =l
5335 paze 3 5den 0,55 ACCUL-L 5V 50 ST Oles 3 aom ASin L1 1Y foolo tomh 0 s 5 blos b5 "1 0 1y s

ool ke (G 032 2) (o Slbes (510 o i3S b G e 3 15 OT oSyl oo 33K ke 05 (i &y e il 5

Status Word cwroy

BR CC1 CCo ov (015 OR STA RLO /FC
Writes: - X X X X - - - -

Status word generation cc1|cco| ov oS

Result =0 0 0 -

-32768 <= Result <= -1 0 1 0 -

32767 >= Result >= 1 1 0 0 -

Result = 32768 0 1 1 1

b

L MwWs8 4 Sl 32 5 MWB 3 &8 (20 VT s e 555 e 5>
NEGI o (it ims) 33 ata e (] e 3500 54 ACCUL-L
T MW10 23 S5 5l e JUsl MWI0 & ACCUL-L Sl ancs

sl 0daT J.:.LS 0 o Bl u}JL‘;A

Contents ACCU1-L
Bit 15... .. .. ...0
before execution of NEGI 0101 1101 0011 1000
after execution of NEGI 1010 0010 1100 1000
Jbe FBD 3l

NEG_I NEG_|
| 0.0 s EN OUT o WV 10 Q40 —1EN OUTp—
WMVYE et [N ENO—E —1IN ENOp—




\o¥

(Conversion Instruction) bos Of)giwd

NEGD Twos Complement Double tSTL jgiwd
Integer (32-bit)
HUNY)
NEGD
T

0% o3 570% & [yl "1 plad Sos oylon iS55 e sti JLACCUL 3 o 1 2 32 oo 31 &S, NEGI s

El5 55 93 e 3 gt 0 3 ACCUL 25 Y50 ST Oles 53 aoes diSs 63ll "1 ol dmeitl & s 5 blois b5 "1 4 |

Wl e (G5 03 9) gl Slhes 5l &S oubl035 S e 3 1y OT aal oo 35 Kon s Od e 4 zeie

Status Word cwroy

BR CC1 cco ov oS OR STA RLO /FC
Writes: - X X X X - - -
Status word generation ccC1|CCo0| ov (01]
Result=0 0 0 -
-2,147,483,648 <= Result <= -1 0 -
2,147,483,647 >= Result >= 1 0 0 -
Result = 2,147,483,648 1 1
)
L MD8 A{QlAf}AMDS):Séﬁ\‘Y@z.,a:.w 5595 dbe s
NEGI K ol (ul..ﬁ ‘5&1) EE] r..&;a )‘A.:La U'-'-‘ e :).i}.:ﬁ )b. ACCU1
T MD12 e 5 S5 50l (o JUEt MD12 & ACCUL 5l e
sl 0ol s 0 o 3]
Contents ACCU1-H ACCU1-L
Bit 31... .. .. ...16 15... |.. .. ...0
before execution of NEGD 0101 1111 |0110 |0100 |0101 1101 /0011 {1000
after execution of NEGD 1010 0000 (1001 [1011 1010 0010 [1100 [1000
Jbe FBD 3l
ASn s b sls Jle 4.5 Q4.0=1 > =
MEG_DI NEG_DI
| 0.0 —=] EN OUT e MD12 Q4.0 —3EN OUTp—
MO8 et [N ENO——E —1IN ENOp—




(Conversion Instruction) Juw Ofygwd 10t

NEGR Twos Complement Floating- ISTL sgis
Point (32-bit)
VYU
NEGR
T

& 1,ACCU1 531 ;f‘,,;w;_',_l@flug..&,d@l,a.x,:)gACCUl,Ms i 32 @olaslsue ¢SO NEGR ) s2us
s 053 ACCUL )5V 5n 8T Olas 3 4 (oS 71 4 "0 )i oo Sl udle outians Ol

Status Word cwog

BR CC1 cco ov os OR STA RLO /FC
Writes: - - - - - - - - -
tJb
L MD8 4 Sl 39 5a MDB j5 aS7 2 ¥Y (golisl sde 59, s 5o
NEGR 5 ad g edd il Hlde Cpl e 35iee 4L ACCUL
T MD12 Jseged 5 e 55 55 b e st MD12 4 ACCUL
Sl o daT
MD8 = +6.234 —» MD12=-6.234
Jbe FBD  Jalx
ASn s b ols Jle 405 Q4.0=1 > =
MEG_R
| 0.0 — EM OUTp— MD12
" T Q 4.0
MD8 — IN ENOC ——E —
NEG_R

—1EN OUTp—
—IN ENO}—




Voo (Conversion Instruction) bos Of)giwd

:STL jgiwd

CAW Change Byte Sequence
in ACCU1-L (16-bit)

CM}S

CAW
o=l 5 sde 0,3 ACCUL-L )}JY}A;Tjs‘\’,.__:J.A;S:AJ«}_{uACCUI-L): Iy g s 5 CAW Jf‘“’°:(~.)':‘
>,ls FBD , LAD J:\aﬁ)‘,;.,:: o) .L.g:.u gy L};_.L.T Jjb)gACCUZ }ACCU1-H

Status Word c—wro9

BR CC1 CCo ov (015 OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
L MW10 & ool 3400 MWIO L3 &8 20 V1 Jldie 55, Jle s
CAW 25 Je Wb OT Glgis w5 s 334w LU ACCUL-L
T MW20 Al o sl MW20 4 a5 0k 250
Contents ACCU1-H-H |ACCU1-H-L |ACCU1-L-H | ACCU1-L-L
before execution of CAW value A value B value C value D
after execution of CAW value A Value B value D value C
CAD Change Byte Sequence tSTL sgiw3

in ACCU1 (32-bit)

CAD

P PU

SSACCU2 oyl il 5 55m o3 ACCUL ¥ 50 ST 3 st 5o o sSae ACCUL 5 1y Lz i 5 CAD it g g
Ll CAW 2> aliae OT 5 Status Word sy 55l 6 FBD 5 LAD  Jslas .S (6 uis Jso5 sk

b

L MD10 & Sl 3530 MD10 53 a8 20 YY ldie g5, Jie s
CAD s d Jee Al OT Gl 5§ e 3550 JL ACCUL
T MD20 Al (o JUst MD20 4 ans 5 o

Contents ACCU1-H-H ACCU1-H-L | ACCU1-L-H | ACCU1-L-L

before execution of CAD value A value B value C value D

after execution of CAD value D value C value B value A




(Conversion Instruction) Lo Ofygws

101

RND Round STL ;gud
HUIPPL)
RND
T

4 15T )bl Cand Bl b 503 87 Jpus (Double Integer) 32 mowo site w1, (5w 32 (5Liel sie RND s

19 518 ;oS 18.5x;u).\;;L_a,u@?u;;}@;;.\;pgﬁ&;;wu&lgmsft,\iu_f 3,5 oo sde o 055
£5,5.¢K,0S ,0V Sl A5l e 5 31 ol s S dilatn Ol 5 e (B ) gt Sy gl 53 (3503 )13

35ien 0,53 ACCUL 5 5a ST 55 ik e

Status Word cwrog

ROUND

0.0 — EN OUTp— nMD12

MO8 — IN ENO —{ =]

2 5ien 20 Q4.0 o >

Q4.0

BR CC1 CCo oV (o1 OR STA RLO /FC
Writes: - - - X X - - - -
Jbe
L MD8 4 ol 392 5s MD8 j5 457 2 VY (olisl sde 59, s 5o
RND e Jas! MD12 4 4z 50l 5,5 uw 3 50e ,L ACCUL
T MD12 AL
Value before conversion \Value after conversion
MD8 = "100.5" => RND => MD12 ="+100"
MD8 = "-100.5" => RND => MD12 ="-100"
Jbe FBD Jalx
s 25 ool s Sl tnps,510.0=1 1 fas
iy GBI (5525 o in 3525 plnil Jios S 5 1 Q4.0=1
ROUND

—1EN OUTp—
—1IN ENOp—




\ov (Conversion Instruction) bos Of)giwd

TRUNC Truncate ISTL jgum3
HUPPL)
TRUNC
T

4157 g)lisl Cand God b 505,57 Js 45 (Double Integer) .32 e e wly o 32 g lisl sus TRUNC | zus
¢, 0S ,0V 6%,\.:\4_;,@“@55‘@5;»ﬁ\.;,@&@ﬁdpg@uﬂmgu,;.%w bt s se
3pten 0,53 ACCUL [ ¥5n ST 55 bobs a3,

Status Word cwroy

BR CC1 cco ov oS OR STA RLO /FC
Writes: - - - X X - - - -
tJbe
L MD8 4 Sl 35 9a MDB 5 a7 20 ¥Y (il sde 5,9, Jbs s
TRUNC 4 e g old oo OT Hlasl 23w eww 358w ,L ACCUL
T MD12 AL o+ Jlist MD12
Value before conversion \Value after conversion
MD8 = "100.5" => TRUNC => MD12 ="+100"
MD8 = "-100.5" => TRUNC => MD12 ="-100"
Jbe FBD  Jalx

AiSn ok b domin Jle 4.2 Q4.0=1 o5 &

i TRUNC

TRUNC —EN OUTp—
10.0 — EN OUT— MD12 Q4.0 —IN ENO}—
MD8 — N ENO e =]




(Conversion Instruction) Lo Ofygws 10A

RND+ Round to Upper tSTL sgiw3
Double Integer
P PU
RND+
T

4 15T g kil Cund Usd- b 505, Js5 (Double Integer)dzﬁ32@>...amp4{\) s 32 slislsae RND + s
Usgior ftd +2 4 +1.2 S tyle 3.5 Sl 1555 0T 51U (sl )L261 34 L &7 s 34 s VL s e
&5 K 6, 0S ,0V L;L@%thlqm@)j\cjlﬁ-s.uflgwa-l +-1.5

3 gdes 0,53 ACCUL 5V 50 ST s Jis 4

Status Word cwrog

BR CC1 cco ov os OR STA RLO /FC
Writes: - - - X X - - - -
Jto FBD 3l
A ok Jb sl e 4.2Q4.0
CEIL
CEIL —1EN OUTl—
| 0.0 — EN OUTp— MD12 04.0 —4IN ENO}—
MD8 —{ IN EMNO
RND- Round to Lower tSTL Hgiwd
Double Integer
HLPPL)
RND-
T

4 15T g liel Cand Csd b 505,57 Js5 (Double Integer)éﬁ32@>,.p>.m@\)@325)L191;M RND - s s
Ssies b+l 4 +1.2 S les :Jfgw\,—s,;;;ﬁ)'lb_L;)LML;)LMM;QEMMpﬂ;QﬁgW:J&
c3pien 03 ACCUL 5 ¥5n 58T 55 Jias amss i3 Kor 6505 50V (sl bl Slome i Sl 2l 30 51

sl RND+ ) 2w 4 Statud word s

Je FBD ke
FLOOR FLOOR
1 0.0 —EN OUT— MD12 Q4.0 —EN OUTp—
MD8 — N ENO e =] —3IN ENO}—




104

(Counter Instruction) s &l Ofeiws

(Counter Instruction) b w5 Ofygawd £-0

23 Alesls jolamtl s e |y CPU dbsl> j cols 4 oS wea STEP7 55 peo g5 asb 0L 51 o lgledl b sijle U s 518

OT &% Slasia 55 &S 5,05 CPU tjq&ﬁ\f:lw.@le&)ﬂ)ﬁﬁ W gm Word e 55 8 gl 4t ol

.ayi:au)}'\—

oPlasl s S f o) 2 O (sls 55157 (6 b dalan Ol s b= e 53) L5l 999 5O 51 sBCD &) ez 187 jlkie

S A e bl a3 oS 1) 127 sue 5 S s o3liznl 1160 Gls o s S VY Ggb S VUl ey daiks

15

14

15 12

11 10 9 8

7 6 5 4

el OlE wa

3 2 1 0

0|0\0|1

0|0|1|o

0|1|1\1

M

.

A, v

irrelevant

Y
1

.

'
2

7

v
./

Count value in BCD {0 to 999)

15 14 13 12 11 10 9 &8 7 6 &5 4 3 2 1 0O
| | | Jololo|t|r]r]1|1]1]1
L
irrelevant Binary count value
A le J8 Ol s
. FR  Enable Counter (Free)
. L Load Current Counter Value into ACCU 1
. LC Load Current Counter Value into ACCU 1 as BCD
. R Reset Counter
. S Set Counter Preset Value
. CU Counter Up
. CD Counter Down

S sk cplid 0t STFBD (slgS ok iyl 4 6o FBD 5 LAD s by IS8 Sy smms Calis [ 55 tdm opl y3 1 5N

g pn JSGLAD s ol S T



(Counter Instruction) b &5 Of)eiws -

FR Enable Counter (Free) ISTL jg0wd
HLPgt)
FR <Counter>
Address Data Type Memory Area
< Counter > Counter C

T
b 1y 51 s dacken s 35,0 S50 SIS 2l b il 31 iUk gl 45 1 ad FR s 55,0714 "0 JIRLO 5,
33 Ko s 55 714 670% 5IRLO ot b 55 0T Oae Comad (ool 1 OT 31 03binl _gimy Coml 33T gy ) Koo

33l o SSETRLO=1 Ll amsi 5 o3ls i 15T gtms pl 350 "1 4 "0 SIRLO (85 Ko & jlm 4

Status Word cwroy

BR CC1 cco ov (01 OR STA RLO /FC
Writes: - - - - - 0 - - 0
tJbe
A I1.o0 3505 ddr (Sl S 55 ) e 4 5 s, B o
FR c3 5 esls e TFR S gws 55,0714 470“ 5111.0

Sooled s B8 4 g Sl e s b |, C3 518

RG] PRSP EY u:lli \a_ ‘YL

Jtie LAD Joke

_ >,

Jte FBD ol

- S,




(RS (Counter Instruction) s &5 Ofgiws

L Load Current Counter tSTL ygiwd
Value into ACCU1
P PU
L <Counter>
Address Data Type Memory Area
< Counter > Counter C
T

abiblo a5y Sl ol 03ls o ysT a8 (6,15 Hldie jupws 03,5 0,53 ACCU2 )5 ACCUL b gimes lhsl L sz s
1S ,L ACCUL-L & Integer & sua 518

Status Word cuwroy

BR CC1 cco ov os OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
L c3 4 pb e 25 S5 5laaC3 5 i 5, Jla )
.35 LACCUL-L
o6 oM 513 512 o1 510 99 98 T 96 55 o4 53 52 ol 0
fo counter G3 | | | | || L L
in memory —
Count value (O to 899) in binary coding
U L C3
scoortener | | 11 1 1 (TN ENTITR T

Load instruction 215 21-1 213 212 211 21':' 2";' 23 2? 26 25 2-1 2'3 22 21 9

LC3 “ A -
AllMo Count value (0 to 899) in binary coding
Jle LAD Jolke
_ >,
Jle FBD  fake

>,




(Counter Instruction) b &5 Of)eiws 1y

LC Load Current Counter tSTL sgiwd
Value into ACCU1 as BCD
PP
LC <Counter>
Address Data Type Memory Area
< Counter > Counter C
T

S adibl ab 11 Gl o 0315 Ly T &S (6 587 Jldis w03 5 0,23 ACCU2 )5 ACCUL b gioes sl LC s
1S 5L ACCUL-L 4 BCD &)

Status Word cwrog

BR CC1 CCo ov (0153 OR STA RLO /FC
Writes: - - - - - - - - -
tJbke
LC c3 23 K 3ee BCD &y 5 C3 55 Jldie 5,05, s s
3 gis JLACCUL-L 4
915 oW 18 o127 1 S 58 o8 o7 o oF  od 53 g7 g1 o
Counter word
for counter C3 | | | | | | | | | | | |
in memory e’
Counter value (0 to 999) in binary coding
LC Z3 U
Contents of aln
ACCUA-L after | |o]o]o | || L] | ]
Load instruction 218 o™ o138 512 411 510 58 58 T o8 o5 b 53 492 g1 o0
A B Y
10% Hundreds 10" Tens 10° Ones
L A
Counter value in BCD
Jbe LAD Jal
_ s,
Jbe FBD  falw

_ >,




(e

(Counter Instruction) s &5 Ofgiws

R Reset Counter

:STL jgiwd

R <Counter>

HUIPPL)

Address Data Type Memory Area
< Counter > Counter C
ASn o Kl i b1y o o5ty uysT 5187 Sltie WL RLO=1 SIR j st &gl
Status Word c—wro9
BR CC1 CCO ov (01 OR STA RLO /FC
Writes: - - - - 0 - - 0
)
A 10.2 Ssiea S sy C10 515 Hlaie 5L 10.2=1 §1 505, ke s
R C10
Jbe LAD Jsbke
10.2 C10 <C no.>
| | !
1 {R) (R )
Jbe FBD sl
<address=
C10
102 {R] —r
S Set Counter Preset Value :STL jguwd
PP

S <Counter>

oy goar Db e ol e jise 0 o305 wysT 518 4 L ACCUL-L ldie 55”1 4 "0 3l RLO &5 35S ,sims g gmi

il B g S (55 ) siws alie Status Word cuxs 5. 45L999 50 s BCD

b
A 10.0 S gy o5 100 e s 3580 85 1000 3 S Eomds 555 e )
: ‘imo L C5 5 55,"1 "0 JIRLO S 5,50 ,LACCUL-L 4y ool BCD
03 ghen S (B35 4 gl ke
FBD Jake LAD sl

<address1> <C no.>

SC ~(SC)

< address2> —CV

<preset value>




(Counter Instruction) b &5 Ofeiws

¢

CU Counter Up :STL ygiwd
HUIPPL)
CU <Counter>
Address Data Type Memory Area
< Counter > Counter C
T

Sl iy O 5y 30 53 a5l e (ol (SG 1) e enls e ysT 5187 Jlide 55,71 & "0% 51 RLO & 55 CU , zus
S5 RO sdoee Cundy ks 553 Koo B gin byled A , 999 4y 587 Hltie S1.05L 1257999 1 5157 o ldie oS

el 03k B (6 525 s O ok Ml i S OV oy o () 53 ol S5y 03Y 10

Status Word cwog

BR CC1 cco ov oS OR STA RLO /FC
Writes: - - - - - 0 - - 0
Jbe
A 10.0 RLO;‘ :}@&?IOO ):J\g._.w C_.:a...’l} )J.!j)dliﬂ):
cu c10 Al o il S CL0 58 i 55,71 470%
Jte LAD Jske
10.0 C10 <C no.=»
I | | {CUY) --(CU)
Jte FBD sl
C10 <address=>
cu cu

10.0 —




170

(Counter Instruction) s &5 Ofgiws

CD Counter Down :STL jgiwd
P PU
CD <Counter>
Address Data Type Memory Area
< Counter > Counter C
1T

@‘J.:_.Lﬁ;&&l@;_,_p):ﬂlf..u.x:ndhslf ui:l)s.\..fea:bw):-\—}:jlf)ubwj"l“4;. "0“ 51 RLO S@E}CD)}:‘«:

10 6,56 Sdoes by S 535 s B gt sled dw 0 4 38 luds Sl S,5 050 5 5 ldde
Ll (5,56 RLO S i 933 S g oled de 20 4 3 sl 855 051 55 e yldis &S

Status Word cwro9

BR CC1 Ccco ov (o] OR STA RLO /FC
Writes: - - - - - 0 - - 0
tJbe
L C#14 RLO;‘ :W&Io.l )thi_.w s;:a.é) jﬁj‘)db)é
A 10.1 3shee S VE adsl Sl L C10 58 55 ,571% 4070% 5
c10 b o ials S CL0 518 "1 470 5110.0 ,is b s
¢S Q0.0 s 5 5ok ibsie IS sy b & ioled S
A 10.0
-3 gha
CD C10
AN C1
= Q0.0
Jte LAD Jalke
1 0.0 C10 <C no.>
11 s -
|| ( CD) (CD)
Jbe FBD Jal
c10 <address>
cD - cD

0.0 —




(Counter Instruction) b &5 Of)eiws

Ay

FBD (s ab plv

S_CU Assign Parameter and :FBD «'gb
Counter Up
Jbe o
C10 C no.
s CuU S CU
10.0—{cu —CU
10.2—s cV|— —S CVi—
C#901 —{PV CV BCD f— —PV C‘f_BCg —
103 —|R ab—r= — L —
Parameter|Data Type | Memory Sally gk
no. COUNTER|C 55 o)l
cuU BOOL ,Q,M,D,L S5 a8l oS Jleb Ssg
S BOOL LQ,M,D,LT,C S0 @y adsl 380 03,8 s Sy S3gs9
PV WORD I, Q, M, D, L or constant BCD w)sas adsl )laso
R BOOL ,Q,M,D,LT,C S0 038 o 55 Scax9
(1Y WORD ,Q,M,D, L (Hex) il wysas LulS | alax) laso
CV_BCD |[WORD [I,Q,M,D,L (BCD) S5l gy 5518 o5l abax) laso
Q BOOL ,Q,M,D,L S0 Cumiog ulos g

T

}:JK)‘AZACU 5:5),5x3)Yqu.;waV )‘-LE.AL{J;;K)}J{”].“‘U. "O“)" S @Mﬁéb})}é\ﬁRLo 459_;5}

Q I Ll e j‘,i?)ﬁui)mj‘.liﬁéj.bw S (S o Hlas 4 SIS R (63955 O Jled b Al e SRl u}.{ﬂ

33 8 o s opl 358 e iled Jldae By 56K

Status Word cwrog

BR cc1 CCo ov oS OR STA RLO /EC
Writes: - - - - - X X X 1
Jte LAD Jslw
c10
S_cuU
0.0 - Q40 C no.
I'1
| cU ab—{ ) S5 CuU
10.2 _lcu
I 3
-1 —S CV |—
03 c#901— PV CVi— —PV CV_BCD}{—
| | R CV_BCD}— —R Ql—




1y (Counter Instruction) s &5 Ofgiws

S_CD Assign Parameter and :FBD g
Counter Down
Jbe 4
C10 C no.
S CD S_CD
10.0 —©P
Y—cb v —s CV f—
— CVj—

10.2—S —{pv cv BoD|—
CHE9 d PV  CV_BCD pm J —r 0

103 —1R Q =
Parameter |Data Type | Memory S gk
no. COUNTER|C JRE
CD BOOL ,Q M,D,L LulS JuslS 0auS Jled g9
S BOOL ,Q,MD,LT,C LulS @y adgl ,laso WSS ww Shy gy
PV WORD I, Q, M, D, L or constant BCD wygas adsl lase
R BOOL ,Q,MD,LT,C 08 01S G S, S99
(1Y WORD ,Q, M, D, L (Hex) syl wgan ,ilS sl alax laso
CV.BCD |WORD |I,Q,M,D,L (BCD) Syl g 558 S| abad o
Q BOOL I,Q, M, D, L S8 by Giwles a9y

T
S 51420 CD (g359 089, Yo ad b s sis Caw PV jliae b 5187 55, "1% 4 "0% 51'S an Jeeie 63555 s RLO 45”3
Q s Sl i S Joled Jldie (B .50k S (5 e i 4 SR (63,5 048 J b b o e S

33 B o s P pl s o iyl yldie By 5SS

Status Word cwrog

BR cc1 cco ov os OR STA | RLO /FC
Writes: - - - - - X X X 1
Jbe LAD Jole
c10 .
— C no.
C CD
100 Q4.0 S CD
| | cD aP—C D _lep al—
10.2
—: -
—— i/ i e
c#89— PV CV— Py cv
10.3 CV_BCDp—
| | R CV_BCD|— Ir




(Counter Instruction) b &5 Of)eiws 1A
S_CUD Assign Parameter and :FBD 5 gh
Counter Up/Down
Jbeo HUP gt
10 C no.
S _cUD S_CUD
l00—cu —{cu
[ 0.1 e CD —]CD
10.2 —5 CV }— —3 CV |—
CH#55 mmd PV CV_BCD |— Q4.0 —PV CV_BCD
103 —R Q _|TU| -l R QF—
Parameter |Data Type | Memory Sl gk
no. COUNTER|C 5lS 0, Lot
cu BOOL [,Q, M, D, L 355 Gl 0xiS Jls Sasys
CD BOOL ,Q, M, D,L S0lS GudlS oauS Jled Ssgse
S BOOL ,Q,MDLTC 258 a4y adsl Jlase U,S s Sl S395
PV WORD I, Q, M, D, L or constant BCD w)g. asl laso
R BOOL ,Q,M,D,L,T,C 2 018 i S, Sd9)9
cv WORD ,Q, M, D, L (Hex) Syl w00y 5lS sl abazd jlaso
CV_BCD WORD ,Q, M, D, L (BCD) Syily wigmy ,ilS sl abaz) Jlasio
Q BOOL ,Q,M,D, L 28 oy Gules (529>
fT

IS J1aie CU (63555 0y Yo ad o3 pin S PV e 518 55,"1% & "0% 51'S 4 fate 635,56l 2 RLO 45" 5,

Cogy oo i 4 SR (635,508 W b il o 2alS S 518 515e CD (6355 sy Yo ad by b (o 51531 S

33 S o s Pl 355 o et e (5 5 Q s Sl i IS 55 ol e (B s e

Status Word cwroy

BR CC1 CCo ov (o] OR STA RLO /FC
Writes: - - - - - X X X 1
Jts LAD Jake
c10 C o
S CUD :
1 0.0 Q4.0 S CuD
oo v o—C> —lcu al—
I—-CD —
_| 10,2 CD
I I s CVl— —1S CVp—
10.3 c#55—py cv BCD}— —lpy VvV BCDp—
|| R R -~




114 (DB Instructions) b <o Ofygawd

(Data Block Instructions) b <53 lyd Ol ygiwd 0-0

s g5 53 SN s

Al gz 0T4FC 4FB ,0B .uugﬂ}suu,,‘_;usxruSShared DB li_;\,:.zlzdjl@;
5 gbun 033 140 0T Lol ea FB 5 sl FB ol «S' Instance DB L ol :@

3 le i she 0315 e 5y Dok 3 ol 54 DB C)J):,aququdf)kg\q;ol)j;«:
. OPN Open a Data Block

. cbB Exchange Shared DB and Instance DB
. L DBLG Load Length of Shared DB in ACCU 1

. L DBNO Load Number of Shared DB in ACCU 1
. LDILG Load Length of Instance DB in ACCU 1

. L DINO Load Number of Instance DB in ACCU 1

)G LAD SFBD Jslas 55 ol gt plu OPN g2 5o



(DB Instructions) b <53 ls Ofyeewd \Y-

OPN Open a Data Block tSTL Hgiwd
HLPgL)
OPN <Data Block>
Address Data Block Type Source Address
< Data Block > DB, DI 1 to 65535

T
35,0 ) 5 &, Instance ; Shared d{)&{t{bt}}}:}hbbﬁj\i &3 OPN w5
OPN DBn N o liShared ¢S™ ks 0s S 5L

OPN DIn n.Lzlnstance «S™ ks os S 5L
.55 5L 1, Instance C,;S)k{lzp&UShared C};le:;_:&ol,::ﬁouﬂ

Status Word c—wro9

BR CC1 CCO ov (01 OR STA RLO /FC
Writes: - - - - - - - - -
tJke
OPN DB10 Cw O 5l 5eds JLDBLO ST sl SDLs 55, Jls s
A DBXO0.0 JL.»)‘Q4O u_?)}‘t_i}ew\_ﬁ:a-\_}l?Don.O d.«).)TL{
.JJ)§:A
= Q4.0
Jte LAD Jale
Network 1
DB10 <DB no.> or <Dl no.>
| < OPN 2
---(OPN)
Network 2 pgxo.0 Q4.0
l Il D
| [} ~
Jte FBD ke
. <DB-Number= or
MNetwork 1
DB10 <DI-Number>
OPN OFPN
MNetwork 2
Q4.0

DEXDO— =




A4l (DB Instructions) b <5 ls Ofygawd

CDB Exchange Shared DB tSTL sgiwd
and Instance DB
PP
CDB
T
554 JasInstance ¢, 4 Shared @;&.4&:‘ kol o L1, Instance Shared e¢S™uks 2w, CDB ) sus
Koy 5l 5
Status Word cuxog
BR CC1 CCo ov (015 OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
OPN DB10 g5 N oslecd ESBUs bl o S LS 55 Jie 5o
OPN DI20 s <l Instance B ARESS ES™lu s s Shared
5 Instance & B AREE ESHls CDB s i
CcDB 5 dal - Shared g5 51T+ oylud 633
L DBLG Load Length of tSTL Hgiwd
Shared DB in ACCU1
PP
L DBLG
T
JLACCUL [ 5Y 40 ST a1, Shared eSS ks Jsb o 03,5 6,53 ACCU2 55 1, ACCUL Sl gioms It (3 gb ) sis
Status Word cwroy
BR cc1 cco ov os OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
OPN DB1O suShared o) pa Vv oyled S ) 55 5, Jbs s
L DBLG ).)ou\..icj:>'$JAGL{}@-\.Z)Q)}S\J‘}A;T@QTJ)LMJW
ERRO ysT 455 S 8 0T 51 135 Son 4ylia MD10
L MD10 Al iy
< D

JC ERRO




(DB Instructions) b <53 ls Ofyeewd vy

L DBNO Load Number of tSTL sgiwd
Shared DB in ACCU1

PP
L DBNO

5V STal,Shared ¢S s ojled 03,5 03 ACCU2 55 1, ACCUL Db sroma sl (35 5 s2ns § & gl
ilas |8 amino alzeStatus Word coasy 4S0s ,LACCUL

b
OPN DB10O suShared o) pa Vv oyled S ) 555, Jbs o
L DBNO S aedi sl ¥ STa (Veosde ) OT o)led uws 3 5in
33 Ka Syl MWO & T
T Mwo
L DILG Load Length of ISTL Hgiwd
Instance DB in ACCU1
HP gt
L DILG
5¥sesSTalInstance eSS ks Jsb e 05,5 0,3 ACCU2 )51, ACCUL il gioms i) 545 5 sms t & ymid
48 ,LACCUL
tJbe
OPN  DI20 SLINStance g Yoooyled S sl 5 5, Jl s
L DILG 2 okdo,3 sl by edd 5l Y e ST 4 0T Jsb e 3 5
ERRO . ysT a3 S S 0T 51 S35 Koo aslia MW10
L MWwW10 Al iy
< I
JC ERRO
L DINO Load Number of tSTL sgiwd
Instance DB in ACCU1
HUPPL)
L DINO

oY sSTal,Instance eSS ks oyled G 03,5 0,53 ACCU2 55 1HACCUL b sioms il G 5 it & it
Ailus Jb amio wlisStatus Word coxsy .48 LACCUL

tJbe
OPN D120 SLINSEANCE s Yo o)l 5Bl izl 50 55 Sl s
L DBNO N aoks b ¥ STa (Vrsde in) OT ojlad s 5580

.::Jifa Jl,iMWO 4 l,;,l—
T MWO
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LY J AT Olyghwd

(Logic Control Instructions) <oV Jus Olygws -0

SRt R ﬁl&d}bﬁfgl 4‘}?{ 5,5 oslizul Ol gie 4ol Sy IS 6l Gump) i Sl st
Sl Sl IS G s aal ) i 4l gl 1y (LOOP) il sz 0 sz 098 oSG 2l 1y T 5 03,57 5 ol g2

LOOp 523 yskien £)ls 5L 3 she odsb Label a8 3, Jows o sT & 55 Sl gns 15 gas 05liiul 55 | |

Dilas,le 5,8 515 i e LWLLOOP SJUMP Sl g2ws 3l oslizal 45 &7 51K
SEL ie S e 5wl Label e

bﬁt},&b.&&bt};})’b.\ibl_abel .

(Test: S 3,8 5151 Cadle OT 1 g 5okt g3 5 LaADEI Lssie ol LOOP b 25 0T o5 (51 ks

@lﬁv\a_u&‘};,@@)kmbﬁﬁ .

AL edd Cay ya d;§i> SN s Label Sl & szl e.f)\f&iyl: 23 b so,m dby e Label 5 i, s e

.LOOP , 55 (gl 5 5 skican

Wi Sl SN S 5 plian LADED i loslizal . bl 3 b pamie S J51s )3 b Label b e

s Program Code ;132767 Word &igz.Label 5 5, ) 5s o alols 5*‘”*;‘“' .

D Jels s

« JU
o JL
« JC
¢ JCN
« JCB
o JUNB

::;V:“Eo\)::ﬁmsi wly o Ol sms

R by A8 Osk i D) s 1 S dked
Jump Unconditional
Jump to Labels

t el wma RLO Combgas by ie aS 5 Olyswst P9 diwd
Jump if RLO = 1
Jump if RLO =0
Jump if RLO = 1 with BR
Jump if RLO = 0 with BR

(RLO j)Status Word i e oS5 Cumdg 4 bs e 457 i Sl gt P gu diand

JBI

JO

Jump if BR =1

Jump if OV =1

.
e JNBI JumpifBR=0
L]
L]

JOS  Jumpif OS =1

JZ
JN
JP

JPZ
JMZ
JUO

e o o o o o o
[
<

el s Dlles a4 by e &S 5 Ol e 1 Pole dwd
Jump if Zero
Jump if Not Zero
Jump if Plus
Jump if Minus
Jump if Plus or Zero
Jump if Minus or Zero
Jump if Unordered



LY J AT Olyghwd 1A

JU Jump Unconditional :STL jgiwd

HLPgt)

JU <jump Label>

T
OT 4 bl g Lot 5 LAbel w5 ods sls u)sT Jowe 4 Status Word  slgs Cunds s a5 0300 JU s

. v 5 o B .
S ghen S b 5 U U g s

Status Word cwrog

BR CC1 CCo ov (0153 OR STA RLO /FC

Writes: - - - - - - - - -
tJke
A I1.0 o 33 695 3 Ay U s by sl (B s s Je s
A I1.2 Do okd jasie FORW - 5T a4 a8 (gilow 4 5058 5, Gulm

JC DELE

Ll

L MB10 , <
INC 1 Jump Sy gs 4 by e S slaLabel 51 L3 ab 5o (35 Y sene
T MB1io Label ot bl Jow w asl; S11 55 5 sie oslinel JU 5 525 51 Aieen
JU  FORW Jee 53) rg ssiws S Lyl Ghlae Ay (DELE 5505, s 5s)
DELE: L o Olysins S35 5 AL s et 5 ol o3kis 3Lt JC DELE 5 5,
MB10 O3 oy okd axd 5 (DELE oy Jy Js ) 55 &57) 0T 4y Ly o
FORW: A 121 3 pll by 13
(1S céslabel JSoe) Jlo LAD Joke

Network 1 <label name=
| CAS1
, (mP) -=-( JMP )
MNetwaork X
Q4.1
CRD
FBD Joske
Network 1 CAS1 <QOperand>
Ty JMF
— Jmp
Metwork X
CAS1
Q4.1




\Yo LY J AT Olyghwd

JL Jump to Labels tSTL Hgiwd

HUNY)
JL <jump Label>

T
l{(:)yYooﬁfb)UZ};L;L@imw.\il{JL J}:.wsjl.s\ggjwrnbémbﬁ):bj};-ug-LglﬁngiquﬁQ&»lJLJ}:_w;
GZSJJU )P}“))@Jﬁ}“l{ACCUl'L'LZO 4{-4\:3\@ é\.ﬂ:‘s“éj.]u )}h}&)‘mgﬁﬁmbamw]u BE Sl
254 6 ...302 (ssbes 5 5 ACCUL-L-L il s U 51y 3 cpogr s LBLACCUL-L-L=1 & a3l o GLs5I
o ol sl e 5 JU o (slml 3l dm g gl s IL s sl e o 5T 51 i La JU sl STl

Dshn 4 g IL (6 gl 55

Status Word c—wro9

BR CC1 CCo ov (0153 OR STA RLO /FC
Writes: - - - - - - - - -
b
L MBO i JLACCUL-L-L 4 MBO (g e sl 55 55 Sl s
JL  LSTX Ao 5, LSTX 4 s, ACCUL-L-L>3 3
JU SEGO A8 5, SEGO 4 us, ACCUL-L-L=0 5
JU SEG1 4 5, SEGL 4 asl ACCUL-L-L=1 5
Ju COMM A8 2, COMM « sl ACCUL-L-L=2 £
JU SEG3 S 2, SEG3 « sl ACCUL-L-L=3 3
LSTX: Ju COMM
SEGO: *
*
Ju CcoMM o3l s 5 IS L p 2T 533U Sl eslizad e
SEG1: *
*
Ju COMM
SEG3: *
*
COMM: *
Jbe LAD Jole
- 5,1
Jbe FBD Jolke

_ 5,




LY J AT Olyghwd

A

JC Jump if RLO=1

:STL jgiwd

JC <jump Label>

HUPPL)

Do o5 OT & bl ag Llazs 5 Label Lo g o osls u)ysT Jows 4 L RLO=1 S5 )40 53 IC Y-SRy S
3 4i0 438 (Conditional) b ke

Status Word cwrog

BR cc1 CCo oV os OR STA RLO /FC
Writes: - - - - - 0 1 1 0
tJbe
A 11'0 Q)yp)}.\.«ﬁ JC )}:_M:QMUﬁLg‘J_’.Jv_ﬁj jﬂj)dlf_ﬁ))
A I1.2 u"‘J°T‘*f .J.:..'::b.égill.z‘,11.06:‘5J3‘3:J_A6_:QA_LQRLO=1
JC JOVR . Lle 3, JOVR
IWS8
T MwW22
JOVR: A 12.1
Jbe LAD Jale
el G300 Ghp sl JU gl 0 875 e s <label name>
ML&S{_ I0.0 4{:}.&:» -"(JMP)
MNetwork 1
| O.IO CAS1
£
| (JMP)
Jbe FBD sk
<address>
Metwork 1
. —] JMP
CAS1
10.0 JMP
JCN Jump if RLO=0 PSTL Hgiwd
HUIPPL)

JCN <jump Label>

5wl IC j s WSe gm Lleis i Label Lo g ol osls )3T Joes 4 L3LRLO=0 &5,50 53 JCN gt TP

pb 2wl JC ) 52 4lis OT 5 Status Word Cand 5.5 45e S (Conditional Not) i ) sws 0T 4 bls eg
A5Ls IMPN 0T ;5LAD ,FBD (slS™S




\vy LY SR Olygiwd

JCB Jump if RLO=1 With BR ISTL Hgawd

HUPPL)
JCB <jump Label>

Jows 4 LBRLO=1 &5y 53 03,5 oS Status Word sl 5IBR <y ;35 RLO HIuinJCB st gyt

el JC s ailie 0T js Status Word csss. blais o Label L g odd osls sl

tJbe
A I1.0 LRLO ldie e yes JCB ) smws a4l y gl 2| By 5 55 o o
A I1.2 Lgéj‘)"j:jﬁﬁu\.;l{RLO:l Q)HJ}}B);GRSBR BE)
JCB  JOVR cblie 5, JOVR psT iy sl oG 11.2 45 11.0

L IWS8

T MW22

JOVR: A 12.1
Jte FBD 3 LAD Jalke
- 3w BR 3IMP clgan L1ST Ol S5 3506 ol oo
Y
JNB Jump if RLO=0 With BR tSTL sgiwd
CA))S

JNB <jump Label>

Joee 4 LsLRLO=0 &:5)‘,.;)3 55;;&§Status Word sl 3IBR o j51,RLO ,lui.IJNB ))Z_w):C)—n:J

el JC ) gms wslie 0T js Status Word sy . Llaie o, Label L g odd osls u)sT

b
A I1.0 Sosge 53t e INB 23 4 sl sl (B 5 55 Jla 5o
A I1.2 A Asl i o 11,2 5 T1.0 (63,5 95 51 S5 n 5L RLO=0
JNB  JOVR e 3, JOVR o sT
IwWS
T MwW22
JOVR: A 12.1
Jbe FBD g LAD Jake

- BR ;IMPN  (slgban U 1,T Ol sz J5 3105 Lol Jaow

.:; Slwl




Y J A Olgiwd YA

JBI Jump if BR=1 ISTL jgawd

HLPgL)

JBI <jump Label>

bleie i Label L g oddosls sl Jowe a il BR=1 45,550 55 IBL s o

Status Word cuxog

BR cCi1 | cco ov os OR STA | RLO | /FC
Writes: - - - - - 0 1 - 0
tJbe
CALL FC1 S50 3 e IBL s g sl sl (B 5 s s s
JBI  TEST LFCL a3 slest 55 L asl o 5l b 5> S5 m) 2L BR=1
* Test psTa (sbodd o,53BR 3¢S ,ldis SAVE | gus
JU COMM e s
Test: A 12.2
b 3
COMM: =
Jbe Gso G IMP L e 558 &S5 LBR Olsin (J5 3510 s 23 5 502) LAD - (J3lao
BR

" —

10.2

|

/

Jbe G5 G IMP L s 5557 65 1HBR Ol J 5,106 s i ) 52ws) FBD (JSlro
10.0 —] ==
02— & 040

Bt 5]

JNBI Jump if BR=0 :STL ygius

HUPgL)

JNBI <jump Label>

status Word cxss. bleis 5 Label L g odi osls ool Jows 4 Aib BR=0 a5y 50 55 INBI [ ws: &y
il JBL ) s e

Jbe FBD g LAD Jske

- IBI s et




Y4 LY J AT Olyghwd

JO Jump if Ov=1 1STL jgiwd

HUIPPL)

JO <jump Label>

T
Joeo AL 0sldl sl (Overflow) 6k,ﬂﬂuge§_ﬁ5tatus Word  slg=. 510V C__:.!‘\g::)}_..p): JO s
S Cen e g5 3t Sl U ST (Sl Flonlonn Sl g2 Sl 5 5ds 405 late i LADEL Lo s osls o ysT

25503l JOS 5 2w LIO ) us

Status Word cwrog

BR CC1 cco ov (01 OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
L Mwio Seme do 51 ¥ oo 3MWI0 (ssme o ol ST 55 55 e o
L 3 deiye JO s g asl st By 05is OVEL Coynsd i
*1 bl i, OVER .psT
Jo OVER
T MW10
*
Ju NEXT
OVER: AN M4.0
S Q4.0

NEXT: NOP O

J&c (:)AJJJ.;JMP \{W}A;&DOV O‘)l:ﬁé}})‘-ﬁr:awjﬁ)":ﬁé) LAD Jé'&o

MNetwork 3

s —

Jbe G5 G IMP L s 555 S5 1,0V Olgzn (S5 30 s b 5 23) FBD (J3lo
Network 3 oV
oy Q4.0

SN




LY J AT Olyghwd VA

JOS Jump if 0S=1 tSTL ygiwd

HUP P

JOS <jump Label>

T
4 AL el Sl (Overflow) 6k)ﬂ%&ulﬁ¢§_¢5tatus Word sl 510S C,_:J'&:J)j_.a): JOS s
Mjl,,uc;ug4,,._”;;&;;_1J,;Sgi@pwo\)pwl@;,@w}:.%w‘;ﬁLabel L g ol s osls uysT Jooee

.;puu:.,,\JOS )):..‘::L_JO sy Sla b

Status Word cwro9

BR CC1 cco ov os OR STA RLO /FC
Writes: - - - - - - - - -

tJbe

L Mwio Slowe do 31 ¥ sae ;s MWI0 (g gms oy Jool ST 550 5, Jle s

L 3 Cap A5 sl Slome o 5150, MW200 oo s 1053 sy

*II_ MW200 o214 de e JOS ) sas 4wl sl (5855 25200 0S=1

L so .l 5, OVER

/1 S om0 s sl 9l 5330S | s glbow S

JOS OVER ot Dldas (S50, 5 s ool Slbas s 5T Sldes 5> bbb

T Mwio Bt g5 S Slae 53 B (22 0S5 dtiad J 28

* el J S B el L3 05!
JU  NEXT
OVER: AN M4.0
S Q4.0

NEXT: NOP O

Jbo  Gsad GRIMP L s 5585 851,08 Olzn (S5 30 puiins 52 5553) LAD - (J3lro

Network 3 oS

0S Q40 —
anC

Jte (305 SR IMP L s 5385 &85 1,08 Olzn (J5 3000 puiins 32 5 553) FBD (JSlro

Network 3

0S

08 Q4.0

=]




A LY SR Olygiwd

JZ Jump if Zero tSTL sgiwd

HUNY)
JZ <jump Label>

T
LC)L»»\’MA’H_LQ:):JM&LA@JALabel bja.&ic:‘:uﬂ):TJaAA{ M\JM;J\AM\"#A’L::JQJVV)J JZ D ged

133 Koo yasie Status Word 51 .5 sl

| CC1=0 | CC0=0 |
Status Word cwrog
BR cci1 | cco ov os OR STA | RLO | /FC
Writes: - - - - - - - - -
)
L Mwi1o B335 Hio 3050 5 MW10 G &5 s ;51 55, Jlae o
L 30 ol S, ZERO ysTa e JZ s 4 aabs s 2
-1
Jz  ZERO
T Mwio
£ 3
JU  NEXT
ZERO: AN M4.0
S Q4.0

NEXT: NOP O

JUo  Guad B IMP L e 538 &0 15 035 o Olsie (J5 3510 s b 5 5203) LAD - J3leo

10.0 SUB_| == Q4.0 ==
F——en  ENO— | (sD ||
W0 — IN1
W2 —IN2  OUTf—MW10

Jbe G35 SR IMP L e 558 6o 15 0550 oo Olsin 5 2506 ooiiins 3 5 5203) FBD J3leo
SUB_]
1 0.0 —EN

W0 —IN1 CUT [—MwWA10
W2 —IN2 ENC




LY J AT Olyghwd

\AY

JN Jump if Not Zero tSTL sgiwd

HUP g

JN <jump Label>

T

Olisloes aomi 05505 oo . Llates 5 LAbEL Lo 5ot onls ool Jous s il s Slislons a5 4S5 550 53 IN 20
133 Kn Lasde Status Word 1 5 slgs b oS sl 039 o 51 S STL 855 one 4

CC1=0 CCo=1 ol 520 5l 8298 Azt by
CCi=1 CC0=0 il 580 5| 538,50 Az 5389
Status Word cwrog
BR CC1 cco ov os OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
L Mwi1o 3555 o 30500 s MWI0 G &5 s ;81 505, Sl o
L 30 ol o NOZE opsTo e IN s & sl gl
-1
JN NOZE
T MW10
*
Ju NEXT
NOZE: AN M4.0
S Q4.0
NEXT: NOP O

Jbe

(o305 o

IJMP LIW}:;di:_‘-l)Q:}TJPQ\};:AK;‘):)IJJV.:E;“AJJ&)PA) LAD JQLM

0.0

SUB_I

F——en  EnoO

WO — IN1
IWz—IN2 OUT

) <>()
_|L-;-;.:. Q ;) _| |_

— W10

Jbe Gams G IMP L e 5587 68515 0555 o Olsis (5 25106 s 3 5 5203) FBD 3 leo
0.0 —HEN
(W0 —IN1 CUT f—=Mw10
Wz —|IN2 ENO




1AY LY SR Olygiwd

JP Jump if Plus tSTL ygmus

HLPgL)
JP <jump Label>

T
4 03 Cte . Llaie 5 LADE Lo g ol osls uysT Jows 4 il o 518 5 Sl 45 85550 55 P s
133 Koo asie Status Word 1 5 sle b Slalows

| CC1=1 | CC0=0 |
Status Word cuwrog
BR CC1 CCo ov (015 OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
MW10 B il e 30 sue s MWI0 5,5 s 81 50 5, e 5
30 cbleis 5, POS 3T e e IP sus 4 asl (gl o
-I
JjpP POS
MW10
b 3
Ju NEXT
POS: AN M4.0
S Q4.0

NEXT: NOP O

Jbe (5305 b, JMP pw}};i{.‘:-‘)bbﬁ@?ﬁo‘}%&‘;)b)‘x(ﬁﬁ;ﬁw&j})wé) LAD  Jolke

A >0
| U-|—0 EI\? UB_ElNo — |—(C ;) — =

W0 —]IN1
W2 —{IN2__ OUT}—MW10

-

SUB | >0
1 0.0 HEN
W0 —IN1 OUT —MW10
W2 —IN2 ENO




LY J AT Olyghwd

1AL

JM Jump if Minus tSTL sgiwd
HUNY)
JM <jump Label>
T

o 055 e Lot 3y LADEI Low g o osls )T Jows a0 il i 5 S ST Slilos aons oSGy g0 55 IM ) 520
133 Koo asie Status Word 1 5 sle b Slalows

| CC1=0 | CCo=1 |
Status Word cwrog
BR CC1 cco ov os OR STA RLO /FC
Writes: - - - - - - - - -
)
L MWwio s 43l e 30 s s MW10 G &5 s ;ST 505, e o
L 30 bl S NEG LpnTa de e IM s s asl (ol
-1
JM NEG
T MW10
£ 3
Ju NEXT
NEG: AN M4.0
S Q4.0
NEXT: NOP O
JUo  Gsad SRIMP L s 558 o 15 055 (oiie Olsie (J5 3510 s b 55203) LAD - J3leo
<0
0.0 SUB_I 0 Q4.0 —

|_

EN  ENO}—] -

——C

G35 AR IMP L e 558768 15 050 (e Olsien (5 2510 odiis 3 5 5203) FBD ke

WO — IN1
W2—IN2  CUTF—MW10
Jbe
SUB |
| 0.0 —EN
W0 —IN1T CUT F=MWA10
W2 —INZ2 ENO




VAo LY SR Olygiwd

JPZ Jump if Plus Or Zero tSTL sgiwd

HLPgL)

JPZ <jump Label>

T
Lo bleis 5y Label L g odd osls uyoT Jows 4 Al i Gl b 85 Slnlows am 885,50 55 IPZ | s

133 Koo asio StAtUS WOrd 1 15 sl b Slalos 4 054 oo

CC1i=0 CCo=0 Sl jho am s
CC1i=1 CC0=0 @1),&_#5\};?)}4,&;6-5}
LAD Jls 53,5 o 035 o b ke Ol (J5 3,10 piie 5 p 5 503) FBD g LAD (ol

G5 GpIMP L e

==()
[0.0 SUB_| ==() Q4.0
F—en  Eenofb—  ——sD —
WO —1 N1
W2—IN2  OUTF—MW10

JMZ Jump if Plus Or Zero tSTL ;giwd

VP
JMZ <jump Label>

T
b ste . Ulote i Label L g ous osls (uyoT Jous a0 il Sio Gobe b S 55 Dlolons a5 ) 500 53 IMZ ) 5200

133,8n jaseie StAtUS WOrd 1 5 slgms b Slwbous 455 05 ioo

CC1=0 CC0=0 Sl Jho 4o B
CCi=1 CCo=0 Sl i 51 8 5 ds B
FBD Jls 535 S5 15055 o b (e Olsn J5 2510 s i 5 53) FBD 9 LAD J3lo
Gy 22 IMP L
SUB_I <=0

[ 0.0 —EN
W0 —IN1 CUT F=MWA10
W2 —INZ2 ENO
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JUO Jump if Unordered tSTL Hgiwd

HUNY)
JUO <jump Label>

T
ol o3ls JJATJa»«{ ugeﬁiPﬁStatus Word ;I CCO ,CC1 LSLG;:i“;u;J}“ BY) &:3)}.; 5 JUO  sus
LS a5l o BT 5y L oyl Al iy LabEl L

355 el o p ks @

355 )8 Gole by @

>sd esliiul g Hliel sue gl Sbw o ln g @

Status Word cwrog

BR cci1 | cco ov os OR STA | RLO | /FC
Writes: - - - - - - - - -
tJbe
L IDO 6.‘55} jﬁ‘déw‘ﬂéjﬁﬂMLID‘l:O;‘ )ﬂ})db)}
/II)- 1D4 Al 5 ERRO LoysTa e JUO sz 4 sl s 6l
Juo ERRO
T MD10
Ju NEXT
ERRO: s Q4.1
NEXT: NOP O
Jbe Gsad 2 IMP L 55 S S, UNOrder oz Js 508 pkins 52 55202) LAD - (JSlae

uo
10.0 DV_R Q4.0 1
— ——En  Enop——(sD
D0 —] IN1
ID4— IN2__OUT|—MD10

[} 241

— | S

Jbe Gss FpIMP L e 555 &S5 15 03 pUNOTAEr Oz (Js 3500wt o 5 5 5003) FBD (J8lo

MNetwork 1
¢ uo

DIvV_R
10.0 —EN
100 — N1 OUTj==r010 041

ID4 —JINZ ENO
MNetwork 2
(W]

Q4.0
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LOOP Loop PSTL ygiwd

HLPgL)

LOOP <jump Label>

T
st bl Gl ais ol ABL i (s s 8T G550 03 5 S oS (SCACCUL-L s 51 LOOP ) s
»55ACCUL-L=0 " sl b b

s b G55 Y 5 ST il 51 S o) 1SS sl 4 by e sus

Status Word cwroy

BR CC1 CCo ov (01 OR STA RLO /FC
Writes: - - - - - - - - -

)

* 35t Sl o5V ST 0 adl el Olsin 5 aus 5 5 s o

L 5 NSl gy s e 235 L 1, MD20 jlutie by o sl o

NEXT: T MW10 =

L MD20 235 S

+ D

T MD20

L MW10

LOOP NEXT

38 a1y 039 o b e Ol S5 3\ s 2 5520)  FBD 9 LAD (Jolwe

Gses Fp IMP 4 e
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(Integer Math Instructions) zero sue Olwlbxe Olygiws Y-0

Jslsse bl skite ol (15 5beme 0,55 Y 5 Y50 ST 531y aml 5038 oS 5 oa LY 5 ) by Vs ST Sllons 20
et 3 5n 5L Y5 ST 53 sde 5 diSa g Sk ¥ 5 5Y 50 ST V)5V 50 ST Sl st s 35000 5L ) 5550 ST 0
Iy Sl Jsl sds Ol ét}p&;f‘&;)lm Olomar ¥ 5 5Y 50 ST 5 odd 0,53 \)}:Yy;T,;qﬁzép\,uJ&C\,.g\
s 5 355 oS Y Y00 ST 55 ¥ 5V ST Sbgos Sl 5550 ST £ gls CPU - o b jsilans s
D3 A5k dads il e 3o (53 Ly Sl Sllas 45 5150555 Ke SV 55V 50 8T 55 £ 55V 50 ST

. +l Add ACCU 1 and ACCU 2 as Integer (16-bit)

. -l Subtract ACCU 1 from ACCU 2 as Integer (16-bit)
. * Multiply ACCU 1 and ACCU 2 as Integer (16-bit)
. n Divide ACCU 2 by ACCU 1 as Integer (16-bit)

. + Add Integer Constant (16, 32 Bit)

. +D Add ACCU 1 and ACCU 2 as Double Integer (32-bit)

. -D Subtract ACCU 1 from ACCU 2 as Double Integer (32-bit)
. *D Multiply ACCU 1 and ACCU 2 as Double Integer (32-bit)
. /D Divide ACCU 2 by ACCU 1 as Double Integer (32-bit)

. MOD Division Remainder Double Integer (32-bit)

Ly e asiee Jgle 5 Jgde @lles Lads 13 56 Cs 1, CC1,CCO , OV, OS (slgmy o) s oy

Coal e @iy 8 A B CcC1 |CcCO0| oV (015}
0 (zero) 0 0 0 *
16 bits: -32 768 <= result< 0 (negative number) 0 1 0 *

32 bits: -2 147 483 648 <=result < 0 (negative number)

16 bits: 32 767 >= result > 0 (positive number) 1 0 0 *

32 bits: 2 147 483 647 >= result > 0 (positive number)

S8 B i Ciatios G il ol a0
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Cunagd Jlaa gy U9 A By CcC1 (CCO0| OV oS
Underflow (addition) 0 0 1 1

16 bits: result = -65536

32 bits: result = -4 294 967 296

Underflow (multiplication) 0 1 1 1
16 bits: result < -32 768 (negative number)

32 bits: result < -2 147 483 648 (negative number)

Overflow (addition, subtraction) 0 1 1 1
16 bits: result > 32 767 (positive number)

32 bits: result > 2 147 483 647 (positive number)

Overflow (multiplication, division) 1 0 1 1
16 bits: result > 32 767 (positive number)

32 bits: result > 2 147 483 647 (positive number)

Underflow (addition, subtraction) 1 0 1 1
16 bits: result < -32. 768 (negative number)

32 bits: result < -2 147 483 648 (negative number)

Division by 0 1 1 1 1

Operation cCc1 |cco| ov (05}

+D: result = -4 294 967 296 0 0 1 1

/D or MOD: division by 0 1 1 1 1
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+I Add ACCU1l And ACCU2 tSTL sgiwd
as Integer(16-Bit)
HUPPL)
+1
T

d}})};y}ﬁ;Tj:ﬁA&:Aeﬁ‘:ACCU].'L):bAz-__L}e:;?V.Ab\)ACCUZ'L} ACCU1-L Q\i)::u +I D

s 35 1,CCL,CCO, OV,0S (sl Js5 5K RLO (555 (650 s plonil ied (2 VN oo 3liel (6 gime

Status Word cuwrog

BR CC1 cco ov os

OR STA

RLO

/FC

Writes: - X X X X

P Jbe

s g edt per @ a LMW2 s MWO slie 5 5, Jle s

L Mwo 3hen s 3 MWI0
L MW2
+ I
T MwWi10
Jbe LAD Jslx
Q4.0 @-}F‘SALFQ\:-)AD-L&CBU‘?MIO.O:]. l; ADD_'
3 5 ) sl i Sl ol a4 g 35 el —EN ENO—
. —IN1
shes 20Q4.0 >, (32768
AT e —in2 ouTl—
| 1 0.0 ADD | Q4.0
|1 -
| | EN  ENO—C D
WY O0—] IN1
MW2—IN2  QUT—NMW10
Jte FBD ol
ADD_| ADD |
10,0 —EN —EN
MWO—]INT  OUT—MW10 ~, —IN1 ouTlk—
M2 — IN2 EN-C-—E' —{IN2 ENO}—
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-I Subtract ACCU1 from
ACCU2 as Integer(16-Bit)

:STL yguwd

-1 o 59

25Y5e ST 93 2 a8 0 SACCUL-L 31y 4t 503,87 oS ACCU2-L il |, ACCUL-L jlaie -1 jgews: gyl

el %5 1,CC1,CCO, OV,0S slgzy Js 5,1i& RLO 35 S s plondl iz (2 VN s Sliel (5 gmn G b

Jbo LAD Jole
I ©sle C_,.Sb): ol tbu‘ &JJJ J&&IOO=1 L SUB |
A L ) ) ol et 55 0 535 el Q4.0 —{EN ENOp=—
s 2o Q4.0 —{in1
—]{IN2 OUT}—
| 10.0 SUB_ Q4.0
| | -
| | EN  ENO—C
MWW 0—] IN1
MW2—]IN2__ QUT —MW10
*I Multiply ACCU1 And STL Hgiwsd
ACCU2 as Integer(16-Bit)
*T o B

35 o S 023 ACCUL-L 3 1y s 03,5 0 oo 53 LACCU2-L 5 ACCUL-L Sl X1 g g g

el LS 5w 4.5 Status Word ng)oTJ;U.M@HCy:lxléwdﬁ)j\(y}fT

Jto FBD J3ko
MUL_I MUL _|
10.0 —EN EN

MWO—{IN1T  OUT—MW10 -, o INT  OUT}—

MW2—IN2 ENOC I = | IN2  ENOp—
/I Divide ACCU2 by tSTL sgiwd

ACCU1 as Integer(16-Bit)

HLPgL)

/1

ACCUL- 5 o6ladl, 5 ACCUTL-L ;5 Coaad )15 03,5 0okl ACCUT-L iuia 1, ACCU2-L jltie / T st g g

WVl s aci Status Word (5, 0T L3506 .3 4éus 0 3 H

Jbe LAD sl
| 10.0 DIV I Q4.0 ——
| | EN  ENO—C D 1
MW O—] IN1 :ENr\i ENO
MW2— N2  OUTl—mMwi10o ]

—IN2 OUT}—
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+ Add Integer Constant :STL jgtwd
(16, 32Bit)
P PU
+
T

33 ACCU2-L (gl s S 1,55 ACCUL-L 53 15 s 3 03,8 o ACCUL-L Sl gima b1y S grims 35 55

+2,147,483,647 G -2,147,483,648

+32767

::;ﬁ)lﬁfﬂj@»@:.L;C)},:Lglﬁ)}:wsa\.xiﬁjn‘ﬁ&odw}b
[ty -32768 o=\ c:’c..;:.l&

M@VY c:’v.-éb.lﬁ

Status Word cuwroy

BR CC1 CCO ov (01 OR STA RLO /FC
Writes: - X X X X - - - -
tJbe
53 4 g ok paz oa b YOAY sde sMWO  slas 5,0 5, Jls o
L Mwo st 0,53 MW10
+ 2589
T MW10
Jbs LAD Jske
Q4.0 @}f&;bd\’))ﬁ-&(l’u‘c’&h&100=l L ADD |
Q4.0@};ugc’”\@\sqg&g,yﬁ,@\& —EN ENOp—
.. —]IN1
D g
e —{inz out}—
| | Io.lo ADD_| Q4.0
| EN  ENO—C 3
MWW D— N1
2589 —IN2  OUTH—MwW10
Jte FBD 3l
ADD_| ADD_|
10.0 —EN — EN
MWO—IN1  OUT—MW10 Q40 —IN1  OUT|—
2589 — IN2 ENC-—E' —{INZ2 ENO}—
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+D Add ACCU1 And ACCU2 tSTL Hgwd
as Double Integer(32-Bit)
P PU
+D
T

6}:mdejY}A;T}2JA.LS:AaJ::-:ACCU].J)‘)A&’c::.;jaé;cua-thbACCUZ5 ACCU1 C)Li}:’u +D DS
st 35 1,CC1,CCO, OV,08 (slgy Js5 3,8 RLO (555 (6 5 5 g2s plowil kin 20 ¥Y s sl

Status Word cwrog

BR CC1 CCO ov (01 OR STA RLO /FC
Writes: - X X X X - - - -
tJke
s e g el per o2 LMDA sMDO slie 55, Jie s
L MDoO 5 sken 0,53 MD10
L MD4
+ D
T MD10
Jbe LAD sk
Q4.0 =2l ¢ole Sl s OM(L’!J‘C)’JAGIOO=1 L ADD DI
Q4.0 (257 Ll i) 5l ol woms S5 50 535 Sl K —]EN ENO—
L —]IMN1
- -~ )A..;
W —in2 out—
1 0.0 ADD_DI Q4.0
F——{en  enof—C >
MDO— IN1
MD4—INZ  OUT|—MD10
Jte FBD _Jk
ADD_DI ADD_DI
10.0 —EN —EN
MDO —{IN1  OUT—MD10 -, , —INT oUT}—
MD4 — IN2 ENC-—E' —{IN2 ENO}—
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-D Subtruct ACCU1 from ACCU2
as Double Integer(32-Bit)

:STL sgiwd

-D e

Lg‘,::u:é}})};y)A;T})jAu\.g:ﬁej?-JACCU].)AIJAa-._.:.:}e:;v:ACCUZ)H) ACCU1 Qli‘,ian -D )":M):C’:‘
dads L1, CC1,CCO, OV,0S sl Js 5,i&GRLO 55, S s plal des (2o VY e sl

Jte LAD Jslx
- N SUE DI
EN  EnO— D -
MDO—] IN1 ~ ::ENPi ENOF=
MD4—IN2  OUT}—MD10 I e
*D Multiply ACCU1 And ACCU2 :STL Hgiwd
as Double Integer(32-Bit)
P PU

*D

555 ST 53 8 a0 ,53 ACCUL )al)a;g:ﬁ}e.s;gfév.a):\)ACCUZJ ACCULl Slgims *D jgwsi gy
“adw .55 1,CC1,CCO, OV,0S slg Js3,10KRLO 635 S AL 5 g3 ploil s (2 VY e slel (g 5 5 6

Jte FBD sl
MUL_DI MUL DI
10.0 —EN —EN
MDO —{INT  OUT—MD10 -, —IN1T OUTk—
MD4 — IN2 ENO—E —1IN2 ENO}—
/D Divide ACCU2 by ACCU1 :STL jg5wd
as Double Integer(32-Bit)
VYU
/D
T

3 ghun 0,3 ACCU2 5 okl 3 ACCUL ,;MC)BA&&M&ACCM 5w » 1y ACCU2 (ggme /D sz
Asds x5 1,CCL,CCO, OV,0S (slgs Js ))\K:.«J RLO (63, 5,56 5 5mms (-bul

Jtie LAD Jslx
1 0.0 DIV DI Q4.0 DIV_DI
EN  ENO—C D EN ENOp—
r‘."]DO_ |N1 |N.1
MD4— N2 OUT}—mD10 N2 OUT—
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MOD Division Remainder tSTL Hgawd
Double Integer(32-Bit)
P PU
MOD
T

ACCU]. G}Zaﬁﬁb ACCUZ sz»’u‘_)):»') J‘.}}):ﬁ)tgi @:.;Y"' GM:&)JME;"@A}L@:;Q wbu 6\;1 MOD )}2.»’}
Sl I3 5K RLO (555 (650 sms plonit 33 Kowi 0583 Connd 5 iSn 0 3 ACCUL s 1 0ubilacdly 5 038 o
Asds .5 1, CC1,CCO, OV,0S

Status Word curog

BR CC1 cco ov oS OR STA RLO /FC
Writes: - X X X X - - - -
tJke
BE) au\JLq.éLl}auLi (’?\»E MD4 )U.E.AJ.:MDO )‘J.E.a 980 Jis BE)
L MDO AL MD4=4 ;MDO0=13 514 4 0l sixs 3 ses 6 53 MD10
L Mb4 g sl MD10=1
/ D
T MD10
Jte LAD Jslx
A 6le s s dcnloes e oblesLI0.0=1 | MOD DI
@L,,'ut{c;);tc)qu;;&:;,ﬂ);}@l&iQAO =—1EN ENO=—
Ssies o Q4.0 —] /N1
—IN2 QUTf—
| 0.0 MOD_DI Q4.0
F——en  Eno—C D
MDO— N1
MD4—INZ2  QUT}—MD10
Jus FBD Jals
MOD_DI MOD_DI
10.0 —1gN —en
MDO —{INT  OUT—MD10 i outk—
MD4 —]IN2 ENO —1IN2 ENO—
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(Floating-Point Math Instructions) (g lislsus Olwbre Of)giwd A-0
P hemd 508 S5 e LY 5 ) GV ST moe sde Glubu Slyges 4 53 )lisl Sl D) s
YosVse STV 55¥ s ST b siomn s 3580 )b V5 5Y 50 ST & gl it ) it pl 6l 3 5ben 0,53 ) 5 5V 50 ST
Y osVsn ST godso,md VY0 ST 55 am Slslous Jor plonil Sln 3580 5L ¥ 55 ¥ 00 ST pgs sde 5 aiSo Iy S
s Sl Y STE S5 CPU o o jablois L 1 ol 3l s Oles 815 55 5 35 (A5 Jliie Oliopasn

1 lalous Slas &8 51 525 33 Ko (S 5 Y50 ST 53 65550 ST Ol gome 5 350 SV 5550 8T 53 ¥ 5 5Y a8

DAk el el (g)liel sde (g
. +R  Add ACCU 1 and ACCU
. -R Subtract ACCU 1 from ACCU 2
. *R Multiply ACCU 1 and ACCU 2

. IR Divide ACCU 2 by ACCU 1

:j‘-A\.'.:)L..Gﬂ\féﬂ)lg.fLg)L:A.G\}‘JP‘6‘,{0‘&.&}:}‘)))‘4}@‘&’;[{‘)6\}' B Oy giws ,ogdle
. ABS Absolute Value

. SQR Generate the Square

. SQRT Generate the Square Root

. EXP Generate the Exponential Value
. LN Generate the Natural Logarithm
. SIN Generate the Sine of Angles

. Ccos Generate the Cosine of Angles
. TAN Generate the Tangent of Angles
. ASIN  Generate the Arc Sine

. ACOS Generate the Arc Cosine

. ATAN Generate the Arc Tangent
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L daMe Gills Lads 3 56 Cos 1, CC1,CCO , OV, OS (slgmy O 2w oy

Cand j\a..neb J.\A*ﬁu:éj cc1(cco|ov 0s
+0, -0 (Null) 0 0 0 *
-3.402823E+38 < result < -1.175494E-38 (negative number)| 0 1 0 *
+1.175494E-38 < result < 3.402824E+38 (positive number) 1 0 0 *

A8aai ) B Ll Cati 08 Ca lla ol 0¥

e . e un cc1|CCo| oV oS
Gt Jlaa ) 4l S8

Underflow 0 0 1 1

-1.175494E-38 < result < - 1.401298E-45 (negative number)

Underflow 0 0 1 1

+1.401298E-45 < result < +1.175494E-38 (positive number)

Overflow 0 1 1 1

Result < -3.402823E+38 (negative number)

Overflow 1 0 1 1

Result > 3.402823E+38 (positive number)

Not a valid floating-point number or illegal instruction 1 1 1 1

(input value outside the valid range)
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+R Add ACCU1 And ACCU2 tSTL ygwd
as Floating-Point (32-Bit)
P PU
+R
T

6}:m‘j}9)jy)n;Tj>ﬁ.k.§:noj:’-:ACCU1 ):‘)%)a:;cg’.-rhl{bAccuzj ACCU1 Q\i}:aﬁ +R DS
s 451, CC1,CCO, OV,0S sl J5 3,8 RLO (535 6 50 5 g3 plonil kies (2 ¥Y (5 Liel slte

Status Word cwrog

BR CC1 cco ov oS OR STA RLO /FC
Writes: - X X X X - - - -

tJke

xS g odd por 8 LMD4 S, MDO (goliel pslie 5 55 e )3

L MDO S ghs o ,=3MD10 s
L MD4
+ R
T MD10
Jtie LAD sl
Q4.0 =5+ sole L5 0us (@‘@?MIQQ:]- L ADD R
Q4.0 s 5 il g, 5l ol 4 45 0 435 ol & —EN ENO[—
A _ :E; uT
— 0 —
10.0 ADD_R Q4.0
F——en  EnO—C D
MDO0—] IN1
MD4—]IN2__ OUT f—MD10
JL"w FBD ‘JM&Q
ADD_R
- ADD_R
10.0 ——EN N
—EN
D0 —] OUTE—I -
MDO |N1_ OUTH—MD10 4 4 —JIN1T  OUT{—
MD4 —]IN2_ENOp———"="] —linz  ENO}—
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=R Subtruct ACCU1 from ACCU2 tSTL Hgawd
as Floating-Point (32-Bit)

-R P PU

T

Sliel (g ges J)e)j‘Yy;TJAJAJ& o =3>ACCU1 ).sl)b.;;:.?}n;f.fACCUZ S, ACCUL &lge -R - gus

Aad 351, CC1,CCO, OV,0S sl Js 3K RLO (555 5,80 5 523 plail bien 2 TY (5L

Jbe LAD Jol
0.0 SUE_R Q4.0 SUB R
F——en Enof—C > —{En ENO|—
MDO— N1 —in
MD4—]IN2  QUT }—MD10 —AINZ2 QUT|—
*R  Multiply ACCU1 And ACCU2 :STL ygimo
as Floating-Point (32-Bit)
*R 1w
T

G5 55¥ ST 55 8 .S 0,55 ACCUL 5 1) 4o 5 03 5 S 2 ,ACCU2 5 ACCULl obg=s *R sz

Aada 2351, CCL,CCO, OV,0S (sl Js 3K RLO (55 (5,50 5 523 plail dien 20 TY (6Ll sltel (5 gimms

Jte FBD Jko
MUL_R MUL_R
10.0 —EN EN
MDO —{IN1 OUT—NMD10 INT  OUT p—
MD4 =— IN2 ENC-4E| IN2 ENOp—
/R Divide ACCU2 by ACCU1 STL Hgawd
as Floating-Point (32-Bit)
/R 1w 8
T

3 ghn 0,23 ACCU2 )5 0l 3 ACCUL ,;wﬁc)uaﬁfﬁ@'ACCUl Ssowe ply ACCU2 (gg>s /R Hgius

st x5 1,CCL,CCO, OV,0S (sl Js ;)\Ji:“i RLO (63, s 56 5 5mms r\>u‘

Jle
[ 0.0 DIV R Q4.0
F——en  EnOF—C
MDO0— IN1
MO4— N2 QUT}—mMD10

DIV_R

[N

LAD Joko

EN  ENO—

N2 OUT}—
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ABS Absolute Value of tSTL jgiwd
Floating-Point (32-Bit)
P PU
ABS
fT

555 G 5 5s plodl s 0,53 ACCUL 35,5 1 e 5 03,5 talons |y ACCUL (5 s 3llas 55 ABS s

. 5,)1&. Staut Word sl

Status Word curog

BR cc1 cco ov os OR STA | RLO /FC
Writes: - - - - - - - - -
b
.:).‘M._.»aj_siMDlo B MD8 )lAbélkA)ﬁjﬁj)Jb);
L MDS8
ABS
T MD10
JUe LAD sl
3585 plnil 5 55 g0 )35 0k plowl 206 10.0=1 | 5T
sien o Q4.0 s 5 —EN ENOf—
[ 0.0 ABS Q4.0 —_—l OUT—
v enopb—C D
MOE—1IN OUTF—mMD10
Jte FBD J3k
ABS ABS
10.0 —{EN OUTE—MD10 A4 —EN OUT}—
MD8 —IN  ENOf————oT{" = | —iN ENO|—
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SQR Square of Floating-Point (32-Bit) :STL jgwd

SQR

P PU

L;Lg;ﬁ)}zaaclqdl.i&ejf-iACCUl 3553 1y amm 503 S dwsla |y ACCUL (g 5ime £33 055 SQR i =

s 513 2k s 1,CC1,CCO, OV,0S

Status Word cwroy

BR cc1 cco ov os OR STA | RLO /FC
Writes: - X X X X - - - -
tJbe
.3 gln aj_.?-JMDlo BE) MDO Sdae e )ﬁ))d&»}}
L MDO
SQR
T MD10
Jte LAD 3l
soliel (63959 “§::J}" 934 okl cbu‘ d;.iyls 10.0=1 TOR
2yt o QA0 (s 5355 pldl fids b S —EN ENO—
) —{IN OUT|—
10.0 SOR Q4.0
F—En  Enop—(
MDO —IN___ OQUT}—mMD10
SQRT Square Root of :STL ;gawd
Floating-Point (32-Bit)
HLPgL)
SQRT
T

lgs s (-\;dl..xﬁ:ﬁ 0,53 ACCUL 54555 1) 4 5 03,5 awsloes |, ACCUL (g 5ioms £33 4dy SQRT 5w

ads )13 36 o 1, CC1,CCO, OV,0S

Jle
L sl e a5 35 0kt il (2S5 10.0=1

st o Q4.0 o5 5 il g liel

SQRT
0.0 —EN QUT—MD10  ~4¢

MDD —{IN  ENO _E

FBD sk

SQRT
—EN OUT}—
—IN ENO}—
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EXP Exponential Value of :STL Hgiwd
Floating-Point (32-Bit)
P PU
EXP
T

Sl ¢ s ool iSn oS3 ACCUL 55055 1)t 5 03,5 amlons |, ACCUL (s 5s 015 € lulie EXP
s 13,36 w1, CC1,CCO, OV,0S

Status Word cuwrog

BR CC1 CCo ov (015 OR STA RLO /FC
Writes: - X X X X - - - -
Jbe
J".Z.:.AAJ?AMD].O BE MDO _)‘Jj.ﬂ Q\j‘be )j!))dt"w)é
L MDO
EXP
T MD10
Jbe LAD Jslx
oLl (63555 555 50 )35 0k plawl 2S0610.0=1 | EXP
. A —{N OUT|—
[0.0 EXP 4.0
F—Een  Enop—C D
MDO —IN OUT F—mD10
LN Natural Logarithm of :STL ;gawd

Floating-Point (32-Bit)

HLPgL)

LN

g)}:.urt?u'l,xgc.aox;SACCUl 3553 |y amd 505 S awlous |y ACCUL (g sios Lgx:,.lar;ﬁ)@).\b LN pwsizgw
dade I3 ,50 cews 1, CCL,CCO, OV,0S  (slgms

Jbs FBD Jake
LN LN
| 0.0 —EN OUT [—MD10 Q4.0 —EN OUT}—
MDO =— M ENCJ;EI —IN ENO}—
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SIN Sine of Angles as tSTL jgiwd
Floating-Point (32-Bit)
P PU
SIN
T

0,3 ACCUL 55 )5 |y amei 505 S dnuloes |y 39due (2,3 Obsly o » &S ACCUL (g gmes g Hldie SIN  2us
s 13 56 o 1, CC1,CCO, OV,0S (slgms ¢ g plowil Ao

Status Word cwrog

BR CC1 cco ov oS OR STA RLO /FC
Writes: - X X X X - - - -
tJke
:}‘:?ADﬁ’.:MD]'O BE MDO Sldas g}“};:‘djffj)db):
L MDO
SIN
T MD10
Jte LAD Jol
solisl 63959 Agca')y 939 ol rLsu‘ u;..gab100=1 L SIN
st o QA0 s 5 558 pladl L b B —EN ENO—
A ) —{N OUT}—
10.0 SIN Q4.0
F—Een  Enof—(
MDO —IN OUT F—mMD10
Jbe FBD 3l
SIN SIN
0.0 —EN OUT—MD10 4 —|EN OUT}-
MDO —IN_ ENOf—rd = ] —IN ENOJ-
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COS Cosine of Angles as :STL Hgiwd
Floating-Point (32-Bit)
P PU
cos
T

3 ACCUL 5453 1y amss 5038 dmlons [y 550 4o 3 0Ly e 3 S ACCUL (g gms o ginS ,ltie COS  gms
s 13 56 o 1, CC1,CCO, OV,0S (slgms ¢ g plowil Ao

)

:‘,.:.:.AnJ?-AMD].O BE MDO )‘u\:l.ﬁ J._,;:.Mf}jg,)dlie):

L MDO
(of0 15
T MD10
Jte LAD ol
10.0 COS Q4.0 ToS
F—en Eenof—C D —EN ENO|—
MDO —IN___ OUT}—mD10 —N_CUTf—
TAN Tangent of Angles as tSTL jgiwd
Floating-Point (32-Bit)
PP
TAN
1T

0,3 ACCUL 555 1y am 503,85 awls |y 55i 65 0Lty o &S ACCUL (g g II30 Hluas TAN | 2as
Aads 5l 3 56 o 1, CCL,CCO, OV, 08 (slgmy ¢ ) 23 plovil A

e FBD sl
TAN TAN

0.0 —EN OUTI—MD10 4 —EN OQUTp—

MDO —JIN  ENO —IZI —IN ENOp—




Y.o Goliel dus Ol O ygiwd

ASIN Arc Sine of Floating-Point (32-Bit) PSTL sgamd

HLPgL)

ASIN

T
ACCU1 3)5-):;;#!;)\4_31)@)‘,.4!671,):451)4;..:.:5}a>;47.~\>u|) ACCUL (ggmn _pogum ST 5ldie ASIN | s2us
e 13 56 o 1, CC1,CCO, OV,0S  (slgms ¢ ) sws plonil Ko 0,53

Status Word cuwrog

BR CC1 CCOo ov (01 OR STA RLO /FC
Writes: - X X X X - - - -
tJbe
;‘,.x_.“j?-;MDIO BE MDO )‘.La.a U’“."".'.“"df)T )ﬁj)db)é
L MDO
ASIN
T MD10
Jbe LAD Jalx
L;)L‘:.pl5;,),&;)y)>,nurl;g\¢,;i;ulo.0=l L ASIN

—EN ENO f—
e [ DT e

0.0 ASIN Q4.0

F—en  Enol—C D

MDO —IN OUTF—mMD10

e FBD sl
ASIN ASIN

0.0 —EN OUTI—MD10 40 —EN OUT}—

MDO —IN  ENO —IZI —IN ENOp—




Goliel due Dlwbre Ol ygiwd (25}

ACOS Arc Cosine of Floating-Point (32-Bit) :STL.gws

HUP g
ACOS

T
35555 Sl 0Ly Oy s él)):f Iy am 503, awls |, ACCUL  (ggme wsinS S,T Hlu ACOS BT
Aads 5l 5 56 e 1, CCL,CCO, OV,0S (slgmy ¢ ) st planil A8 0,23 ACCUL

tJbe
5he 0,53 MD10 55 MDO lude S ¢S,5T 55 5, Jle 5o
L  MDoO
ACOS
T MD10
Jbe LAD Jolx
100 [TACOS Q4.0 —
e oo —EN ENOJ—
MDO —IN___ OUTF—MD10 —n outf—

ATAN Arc Tangent of Floating-Point (32-Bit)  :STL.gw?

HLPgL)

ATAN

T
ACCU1 aji-)awlob_al)c,»)}_,a{éljﬁ451)4@;}5:;4.,,4;“ LACCUL (g gme ZSl3b oS ,T Hldia ATAN ) us
e 13 56 o 1, CCL,CCO, OV,0S  (slgms ¢ ) sws plonil Ko 0,53

Jbe FBD ol
ATAN ATAN
10.0 —{EN OUT—MD10 4 ¢ —lEN OUT pm
MDD —{IN  ENO ] = ] —IN ENOp—




Y-y JEsl g 1 5L DlyeRws

(Load and Transfer Instructions) J&s(g & a8 3L Ofygws -0
s o L CPU sl 15 5 ors 5765055 Sledsde o 1y Sledbl olule s dols 0Kl Transfer ; Load o) szws
les LI RLO a5 05 5 b ,d 5 A8 05 |y ol 2ws ! CPU ;,S.N\Ji,dfﬁ.,u;u@‘..aw)cw dbl> g

ilee 5 e D) s ol
. L Load

. L STW Load Status Word into ACCU 1

. LAR1 AR2 Load Address Register 1 from Address Register 2

. LAR1 <D> Load Address Register 1 with Double Integer (32-bit Pointer)
. LAR1 Load Address Register 1 from ACCU 1

. LAR2 <D> Load Address Register 2 with Double Integer (32-bit Pointer)

. LAR2 Load Address Register 2 from ACCU 1
. T Transfer
. TSTW Transfer ACCU 1 into Status Word

. TAR1 AR2 Transfer Address Register 1 to Address Register 2

. TAR1 <D> Transfer Address Register 1 to Destination (32-bit Pointer)

. TAR2 <D> Transfer Address Register 2 to Destination (32-bit Pointer)

. TAR1 Transfer Address Register 1 to ACCU 1
. TAR2 Transfer Address Register 2 to ACCU 1
. CAR Exchange Address Register 1 with Address Register 2

SN S e3555 sl 53 1y e ydT (s LW FBD 5 LAD  (clgil; 53 ol Joew Transfer sLoad ool smws iy
ol pls,ls Transfer Lstaﬁr.:h%ﬁ)‘j;i{j{&f“ﬁ}#é}l?).!‘)L;»)JTL;JT} Jskiea 53,05 Load LsLxﬂr:.i:A@ﬂ

sl 05 03 5T Oy s2ws g1 s LAD s FBD Jslae Casd opl 55



J&Sl 9 15 5L Olyees YA
L Load 1STL g5wd
CM}S
L <Address>
Address Data type Memory area Source address

<address> BYTE Q,l, PI,M,L,D, Pointer, 0...65535

WORD Parameter 0...65534

DWORD 0...65532
T

1ol o3ls LuysT (gl 0T 3 ey 4o G ) "0“ 4 1, ACCUL 503 5 i ACCU2 4 ACCUL (gl gimee Il Ly gmuws

A4S JLACCUL &

Status Word cwro9

BR cc1 cco ov 0s OR STA RLO /FC
Writes: - - - - - - - - -
b

1B10 St JLACCUL-L-L 4 IB10 )07 Ll e (g35,5 Jsute |
MB120 5 sha JLUACCUL-L-L 4 MB120 LjsT Lcsl &K a4
DBB12 yia JLACCUL-L-L 4 DBB12 )57 Lcul eSS s L3S &8 S ks 4l )
DIW15 shee JLACCUL-L 4 DIW15 _.,5T LWord ¢ Instance ¢S ks 4L
LD252 5shs JLACCUL 4LD252 ,.,sT LDword ¢ Local Data kil 4> |
P#18.7 S sia JLACCUL & uSs st |, 18.7 (s35,5 oy )3T «5 Pointer
OTTO

2 sies JLACCUL & "OTTO" i,

Load ;gisd Sly 1 555Y9095 T (Slgicmo

Contents of ACCU 1 ACCU1-H-H |ACCU1-H-L ACCU1-L-H |ACCU1-L-L

before execution of load instruction XXXXXXXX | XXXXXXXX XXXXXXXX [ XXXXXXXX

after execution of L MB10 (L <Byte>) | 00000000 00000000 00000000 <MB10>

after execution of L MW10 (L <word>) | 00000000 00000000 <MB10> <MB11>

after execution of L MD10 <mMB10> <MB11> <MB12> <MB13>

(L <double word>)

X="1"or"0"




v-a JEsl g 1 5L DlyeRws

L STW Load Status Word tSTL jgawd
into ACCU1
HUPPL)
L STW
T

Status Word (slgms Cands & 4 55 O3 ) swd ol 1S JLACCUL w1, Status Word e, (glsoes L STW ) 2us

a5 s LSTW s gl 5 s V5 5Y 50 ST (6l gioes dndaas 15 30 S 5 1, LT 5ol | 2]

Bit 319 | 8 7 6 5 4 3 2 1 0
Content: 0 BR | CC1|CCO|OV | OS | OR | STA | RLO /IFC
L AR1 Load Address Registerl tSTL sgiws
From ACCU1
LN
LAR1
T

3% 555 o) e 3L i 03 ACCU2 5 ACCU1 aSs ,; ACCUL (gl gims U, ARL jir , LART o

e 13 50 S 551, T 5 eds | >l Status Word sl Cumds & 4 5

L AR1 <D> Load Address Registerl tSTL sgiw3
with Double Integer (32-Bit)
U pt
LAR1 <D>
Address Data type Memory area Source address
DWORD
<D> Pointer Constant D,M,L 0...65532
T

Ailews SL i O A gl el ol s Dword L > | g >
o 55 538 ACCU2 5 ACCUL S o5 s TDWONd L, ARL fr slms LART i

el 3 S0 S 5o 1) T 5 edi | I Status Word  slgns Cunds @ a5 Osuls y ss

b e
LAR1 DBD20 Al o JUESTARL 4ot 5L OG5 & ST 280 ¢SS s 51 DBD20 sl siome
LAR1  DID30 Al e JEsIARL 4 ois L35 <" Instance ¢SS s 5IDID30 (gl e
LAR1 LD180 b o Jusi AR 4 LD180 .57 LDword ¢ Local Data disl> 4G
LAR1 MD24 b o Jl ARL 4 MD24 . ,sT LDword o alsl> U

LAR1  P#M100.0 b oo JUsIARL & as jasetn 1, M100.0 disl> = 5T « Pointer




J&Sl 9 15 5L Olyees Y.

LAR1 AR2 Load Address Registerl PSTL Hgiwd
from Address Register2
HUPPL)
LAR1 AR2
T

o5 ol dSless BL L 03 ACCU2 5 ACCUL v ;60 AR1 5 41, AR2 i ) 655 LART AR2 55

Aadees 5l 3 506 Cow 51, LT 5 el | > Status Word  slgzs Curd s 4 4 55 O

LAR2 Load Address Register2 ISTL 3giud
From ACCU1
HUP gL
LAR2
T

O st Cpl diless Bb o5 03 L ACCU2 5 ACCUL .uSs , ACCUL (clgims LI, AR2 ) LAR2 2>

Aadees 5l 350 Cow 51, LT g eds | > Status Word  (slgze Cuad s 4 4 55

LAR2 <D> Load Address Register2 tSTL jgiwd
with Double Integer (32-Bit)
VYU
LAR2 <D>
Address Data type Memory area Source address
DWORD
<D> Pointer Constant D,M,L 0...65532
T

e 3L ok 03 ACCU2 5 ACCUL a1 Kol sk o315 uysT DWORd L1, AR2 ey (6l gms LAR2 525

Aadas 3 86 Co 51, T 5 edd | I Status Word  (slgns Sy 4 4 55 05l s

P Jbe Wi
LAR2 DBD20 Al o JUESTAR2 & ot 5L OGS & ST 280 eSS ks 51 DBD20 ! siome
LAR2 DID30 Al e JEsI AR 4 as L35 <" Instance ¢SS, s 5IDID30 (gl e
LAR2 LD180 b o Jil AR2 4 LD180 .,sT LDword ¢ Local Data ksl 4> |
LAR2 MD24 Al o JEIAR2 4 MD24 5T LDword o dlsl> U )

LAR2  P#M100.0 b e JUl AR2 4 uiSis jaseiie 1, M100.0 dbil> oy 0,57 <" Pointer




Y\ J&sl g sH1a5 )b Ol)giwd

T Transfer tSTL sgiwd
HLPgL)
T <Address>
Address Data type Memory area Source address
<address> BYTE 0...65535
WORD Q,l,PQ,,M,L,D 0...65534
DWORD 0...65532

T
wngkuq&;ﬁ&fACCUI 3ol e 4 4ol dads JUsl ol Ladein uysT 4 HACCUL  (glgmes T siws
3 35% o3zl A3 dal g 03l 5 ey 5 Master Control Relay ooy st 51 4l 53 81 i s . 3l el s jabe i

sl dal s ACCUL )\JJ:.A4;.6]41»)3;_r‘:.._.aJLs)leJAJ}Aw)ATA{"O“)l.LE.AT Dsws b Oy sanlys LsL MCR=0

e 5 80 S 5o 1) LT 5 edi | I Status Word  slgas Cunds @ dx 55 Oaeds 5w

P b W
T QB1l0O shs Ly QB10 o5 5+ <ol e ACCUL-L-L (gl g
T Mwi120 pige Jluyl MW120 osT L disl> a-bword 4 ACCUL-L (gl s
T DBD2 Jlyl ol 5L 35 &7 S ks 5IDBD2 ks e3ls uysT DWOrd & ACCUL (gl e
3 e
T STW Transfer ACCU1 :STL ygius
into Status Word
HUP g
TSTW
T

Sl Cands a a5 Ogb ) giwd ool diw o Status Word ey w1y V 55¥50ST8 10 slges T STW ) s
Aadee )13 50 S 1) T e Js 55500 | oI Status Word

st 556 1,4,5,6,7,8 Gl Lib iws dnieei 5 1, OR,STA,/FC cly G55 55205 57-300 W CPU gl 0 S

CAR Exchange Address Registerl tSTL sgiws
With Address Register2
WP
CAR
T

Status slgy Canbgaax 5 O s opl .x&»(tgql?)ué}arkt{l)ARl $AR2 (ol sy Sbge CAR s

Aadeas I3 56 S 551, 6T 5 els | > Word
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TAR1 Transfer Address Registerl ISTL sgiud
to ACCU1
PP
TAR1
T

el Al o JUSIACCU2 & ACCUL Sldie ;1S oyl 51 45 i sie ACCUL 4 ,ARL s ol sims TARL o

Al 13 50 S o1, T 5 eds | I Status Word  slge Cands 4 4 5 O3l s2wd

TAR1<D> Transfer Address Registerl tSTL sgiw3
To Destination (32-Bit Pointer)
PP
TAR1 <D>
Address Data type Memory area Source address
<D> DWORD D,M,L 0...65532
T

oo o b (D) S s gl b (M) absl- jace Ll gie oS 0l jadeiie wy3T asly AR oo (glgime TARL s
I~ Status Word (slgms Cunds 4 4o 5 Osebs ) 52w Cpllilene JL uis 030 ACCU2 5 ACCUL .S Jluyl it (L)

Aadad 13 80 S 5o 1y T 5ol

b
TAR1 DBD20 Al o JEst odd SLOS &S ST 280 ¢SS ks 5IDBD20 4 ARL (gl soome
TAR1  DID30 AL e JUsled 5L 3 & Instance ¢SS ks 5IDID30 4 ARL (gl o
TAR1 LD180 b o sl LD180 . T LDword ¢ Local Data 4>b 4 ARL (glsos
TAR1 MD24 b o JsiMD24 . )sT LDword ¢ sl 4 4 ARL (gl gims
TAR1 AR2 Transfer Address Registerl ISTL ygwd
to Address Register2
HUP g
TAR1 AR2
T

5 ol il 3U ok 03 ACCU2 5 ACCUL i 40 AR2 im; 4 LARL fo ) (o 50 TARL AR2 g2

adees )13 50 Cow 551, T 5 eds | oI Status Word  slgns Cumds & 4 55 O35k




iy JEsl g 1 5L DlyeRws

TAR2 Transfer Address Registerl :STL sgiud
to Address Register2
HUPPL)
TAR2
T

onl bl s JUSIACCU2 4 ACCUL e 55 cpl 51 J ot i ACCUL 4 1,AR2 jir, (sl5mes TAR2 | s2s

Al 13 50 S 51, T 50l | oI Status Word  slgme Cands 40 4 55 O3l 52w

TAR2<D> Transfer Address Register2 tSTL Hgiwd
To Destination (32-Bit Pointer)
HLIPPL)
TAR2 <D>
Address Data type Memory area Source address
<D> DWORD D,M,L 0...65532
T

oee o b (D) S ks gl b (M) abbl- jine Ll e oS 0l jadeie w3 asly AR2 s gl gimee TAR2 [sis
I >IStatus Word (slgns Cunds 4 4 5 O e s pliliilons 3L a5 05 ACCU2 5 ACCUL .S Lyl sl (L)

e 13 S0 S 551, T 5 el

L Jbe
TAR1  DBD20 Al o JEst e 5L OGS &S ST 250 6L ks 5IDBD20 4 AR2 (gl g
TAR1 DID30 Al e JEst edd 5L o5 Instance ¢S s 5IDID30 4 AR2 (gl goes
TAR1 LD180 b o JisILD180 . 5T LDword e Local Data >b 4 AR2 (gl gms

TAR1 MD24 b o JusIMD24 5T LDword o disl> a>b 4 AR2 (gl g2
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Yi¢

Yo

Yio

BE

BEC

BEU

CALL

cc

uc

Call FB

CallFC

(Program Control Instructions) 4cby Jus Olygiws V-0

3 ke 0,80 51 F o 35 3m ! 53 45T walip J RS D s
Block End
Block End Conditional
Block End Unconditional
Block Call
Conditional Call

Unconditional Call

Call SFB

Call SFC

Call Multiple Instance

Call Block from a Library

MCR

MCR(

)MCR

MCRA

MCRD

(Master Control Relay)

Save RLO in MCR Stack, Begin MCR

End MCR

Activate MCR Area

Deactivate MCR Area



Yo Wby J 5 Olygiwd

BE Block End :STL Ol giwd
BEU Block End Unconditional
VP
BE , BEU
T

Ol OT Jo1s 51 eSSl o7 Jile &S 4 5 S wlad 1) (b S )3 asly (1) (Sl BEU , BE - o)) g
Glals 5 ods by ob S 4 by e (LOCAl Data) Jows slalus 35 Koo S Sl 3 3l dm Hsms 4 5 0 (Call)
Jss 33 ol (re-opened) .u}.';:ﬁ;ﬁ;.x,,u Lo 0l 5L CAlN Hgmas 51 15 &S LS ks Wi Jlb Lol ¢S s
Sl a5 plasil i D) ss 6.9)).‘)?‘~’};2‘d‘5\4‘.T“‘.04:*")g)é"‘4i“"UJ{JH\’.)“U B A s 5oy alin

bl o aalls oS

Status Word cwrog

BR cc1 cco ov os OR STA RLO /FC
Writes: - - - - 0 0 1 - 0
tJbe
A I1.0 Ll or aelsl ol Joe plonil 03 sl 3L T11.0=1 81 Jis s
JC  NEXT , . . ,
* L{_}:J_&b}.‘JC )lMQ‘)}Lﬁ)MIl.O:O &‘Mg}
BE 33,5 e SN 4 5 4L anils sl gl 2! BE 5205 4 O
NEXT: NOP 0
Jbo FBD g LAD ok
_ 5,
BEC Block End Conditional ESTL 550w
CA&)S
BEC
T
AL "1 QT)‘J,ERLOAf:ﬁ._.«\ﬁ\g‘)}.p):u‘bcﬂ«lBE )};u;%sjﬂujl&jl BEC D5
Status Word cwrog
BR cc1 cco ov os OR STA RLO /FC
Writes: - - - - X 0 1 1 0
tJbe
A I1.0 3o S a5 il sl aali o gl sL 11.0=1 81 Jes o
BEC ~
L IW4 BEC jlam Slysws 4sLI1.0=0 4S5 550 55 Hs 25,K0 5
T Mwi10 RENON RN PN
Jbo FBD g LAD Joke

_ s,




Wby J o8 Olygiws "1

CALL Block Call STL Ol

HUPPL)

CALL < logic block identifier>
T
s by eies ) Law g |3 5148 5,1kl G ulu L SFC 3SFB 4FB s FC (o™ il 5 6l CALL ) 5ws
,db,.:,p@o,,gl),muuw);l’&:pﬁc,,@\iﬁa:MQ)MgTsk,gsvsm)}nJ_\.;,ﬂ)&{au
o DB ol S5 Lol yon Loz L SFB 5 FB 5 ,n oSS 0T 4y sl 61! J 557 iy b0 1Mo RLO Conss i Jise
35ica 0313 SEEPT Lo 55 45 saliy U 5 sie h g aaliy 45 (gl aliamd Ol 13 L 5035 397 50 S L L G5 sla DB sl o5

Z.Lhu\.:obué‘)M&@xd:j‘waﬁxjd)u\q--uﬁ:@‘

Logic Block Block Type Absolute Address Call Syntax
FC Function CALL FCn
SFC System function CALL SFCn
FB Function block CALL FBn1,DBn2
SFB System function block| CALL SFBn1,DBn2
.43l ods s » Symbol Table 533 4\ ool ol 35 eslial ¢Slam ol 51S™S 5, S

33 Kol 0T 1553 55 e le b ke 51 e S5 lo g1 ol 3 pin 033 1o CALL | s USTL el 55 oSS &K 55
Ll el s 25 S g 5 5 (639 O s Jxat?gléy);&;.&w&u,@ﬁormal Parameter

S e 1 LT b o 5 asl oS iz o\ 53T L 5lie Actual Parameter

CALL FC6

Formal parameter Actual parameter
NO OF TOOL := MW100

TIME OUT = MW110

FOUND = Qo041

ERROR := Q100.0

3 ptond Al CALL ;53 b 335 Cond LSS 5801 (610 8L 05 o3 (9 5 5 63005 (SO Sl ol (San Jlom e )
S s 53 asly glal Bge 53 Lsie a5 Actual Parameter Ol & glewssT 5 nslie 355 035 o FB S

D ke bsiie o3 Call s )5 0dd asis INstance

CALL FB99 , DB2

Formal parameter Actual parameter
MAX RPM 1= #RPM2_MAX
MIN RPM := #RPM2

MAX POWER := #POWER2

MAX TEMP := #TEMP2




"y

Wby J 5 Olygiwd

CALL ;gid 4ol

Status Word c—wro9

BR CC1 CcCo ov (0153 OR STA RLO /FC
Writes: - - - - 0 0 1 - 0
Jte FBD § LAD Joke
LAD: - LAD/STL/FBD sl haw s bl lil 5 5,5 FB 4 FC
SFB 8 Q4.0 o 3sh 5 T (S 5 600 sl el 5 Lsd sleu
f———en eNo—C D oy 53 B3HFB LFC Lol oS 4 i 5LL 0T 5
M11.0—REQ DONE|—READY SIS g5 LS s gl a5 FBD LLAD sl
—{iD ERROR}—M10.0 -
. g 4ol o 3,19 O N)
—{RID  STATUS}—CODE i i
DW12—sD 1 J)‘)L@;‘Q‘H}Mu&&;yh}éﬂSFB jSFC Lg‘.g{%
DW14—]sD_2 550 Je 353 Iy LIDTArY ae e 15 5505250 50250 0 204
DW16—SD_3 0L FBD s 5al, SFC ¢ 5 LAD wibi, 53 1,SFB &
—SD_4 TN
FBD:
SFC 20
—EN RET_VAL —Mw10
DBDW12—| SCRELK ~ DSTBLK |—MOTOR.SPEED
Q4.0

ENO

SEN




Wby J o8 Olygiws A

Call Multiple Instance :STL g

HUP g

CALL # Variable Name

T
33, KA CPU bl ;5 o5 @0 4 2eie 5 Sl odd > DB K 4 FB dir oo 2> kaie 4 Multiple Instance
FB2 S&bjiiAFB .k;z-(..:;fu’ljéjleBl,DBl %:ﬁgs:}\on\inlﬁAJQ\&:!DBéga_b.dl.alFB ;,;’})C):’.‘)’
ddgda i L, WFB L FB1 4 by . Declaration Jsds 55 & sanl 53 diS eslizel Obejen DB1 i dial 3o 55 FB3

T esleie B me STALIC ¢ 55 51 (6 it Lo s

Decl. Name Type
Stat Test2 FB2
Stat Test3 FB3

e 1T 3DB b S3 465k 5 st e 5 ol S5 FB oS 5 FBL sl 3 il giee okl JonSS 51 g
CALL # TEST2
CALL # TEST3

Status Word c—wroy

BR CC1 CCO ov (01 OR STA RLO /FC
Writes: - - - - 0 0 X X X
Jbe LAD Joke
#TEST2
Q4.0 #\ariable
IiEN ENO‘( ) name
—EN ENOp—
Jte FBD Jolw
#TESTZ #Variable
name
—EN —dEen
—™ OUT— —1{mn ouT |—
| INJOUT  ENO [ —{nouT  ENOF—




4 Wby J 5 Olygiwd

CC Conditional Call (STL jguwd

HUP g

CC < logic block identifier>

T
s, ¢S Wil RLO=1 fg)y):@;)ﬁ)&!ubﬁb)MSFC SFC s &S™ 05 1us 61, CC ) ss
\icf)/u.4;.\:.L:Q;\:Q&Adi,)wlligs‘.x»&:\qu\}fi@jau&cc )):.uj_)'):dfﬁfshﬂl)lih;,})a\):.:);:ﬁu)’\w

il o3lial BB 3,106 g5 5 (63955 4 S S &S (635090 53 31 3 g s SV s o 8

Status Word cwroy

BR cc1 cco ov os OR STA | RLO /FC
Writes: - - - - 0 0 1 1 0
)
A I1.0 el FC6 oS Il oo 3L 11.0=1 S1 5,5, Jie o
CC FC6 .
A M3.0 P
Jte LAD ol
| 1 0.1 FC11 <FC/SFC no.>
| 1 {
| | | (CALL) —-( CALL )
Jbo FBD sl
FC 11 <FC-/SFC number=

| 0.1 — CALL

—CALL




Wby J o8 Olygiws ryY.

ucC Unconditional Call (STL jguwd

HUP g

UC < logic block identifier>

T
Wl sy ol 53 35me S RLO Condy 4 4 5 05 5 b, 5 43 05 SFC 5 FC (gls &S 035 o ¢l , UC ) 2
3ps SO Sk (5,8 L eSO w b 0l Ol gy al b gm Lsdend Al 5 5 53 S sl el LCC ) g

.@‘a:u:..»\L}{BAJIJJ@}J.;-}‘5:})}4{)'1.:26}&34563)!_,‘)3&‘;)\.5

Status Word cwroy

BR CC1 CCo ov (01 OR STA RLO /FC
Writes: - - - - 0 0 1 - 0
)
A I1.0 FC6 o™ Syl Joe Albar o I1.0 (635,559, Jio s
ucC FC6
3 gl plnil
Jbe LAD Joke
FC10 <FC/SFC no.>

—Cca) —( CALL)

Jtie FBD ol

FC 10 <FC-/SFC number>
—{ CALL

—CALL




\0A| Wby J 5 Olygiwd

MCR Master Control Relay :STL jgwd

/:"': MCR &l ygiwd 3 30 43> 495 3 3999 31 (& 5 o> gbaivy st
WS (531 ol dlad (g 1381 S Dl yloe o9 I 1

T
ada 3 56 Cou l) 5 Ol sws MCR .x&&q&&;;&jélﬂyl@:yﬁumMCR Sl 52w
e =<bit>
e S <bit>
e R <bit>
e T <byte> T <word>, T <double word>
ASs o [y ot Gome T 5= laysiws 53 & olgm b b (s 55 S Jos LS olad b 42 2L MCR =0 kg
AT 5 S TR 35S Shges LS Gl b b s esdle diakiad ol (1 il 53 Ses Sy gs ol o
Condy ile g 1Sn JUs 1 395 (3le JS @b 555 MCR=1 5106 el S (65 b o [S05 5055 Lo Iy 555 Cmads

.@\oaﬁTﬁjJ}@)adg@%ﬁ@.&.&KQ.\LJ&;

Signal State of MCR = <bit> S <bit>, R <bit> T <byte>, T <word>
T <double word>
0 ("OFF") WA N NN oW S 00ud 031> Guysl Slesy | oaud osls sl
S0 0 umpg o>l 9 35S ublgz Soiee 0
uSuo ba> ) 595
1("ON") gar Aol gl Sole wgar Aol yiuslon gy Aol Gislas
S0 plil ssle Sginee ol sgino plail ssle

L ghas 425 5 ) e 5 4 45 Sl gied A ) |L2MCR

« MCRA Activate MCR Area
¢« MCR( Begin MCA Area
¢ )MCR End MCR Area
¢ MCRD Deactivate MCR Area

3903 03l T 51 SG 516 0 Olstas 55,5 S i Sy g b 1y 5 23528 Jb 2 MCRD L5 Jls MCRA L MCR

YMCR s MCR( 53 33 5w sl i )hi&eed T (655 55 (6,50 5 ok | oI StAtus Word (slgs 4 4 55 O sy 5w s 93 0l
51 55les o3 MCR iy 53 1HRLO 5 03 8 5L 1, 4l cul MCR( | gws . 4 Ka MCR b 0T 687 5 e a2 3

B9 S35, 88 5,56 0T 69, MCR  m ol (s3le aaliy 2514 5 el ON i MCR =1 &) 5uan! 53 5L RLO=1
LS MCR a>U .58 wal g a5 YU Jod Gb Gl s> 9 A3 sl OFF oo MCR=0 <5000 ;5 L5RLO = 0
25 16T 0l s Nested bStau! £y IS oo b w3 33 o) 5 35800 €y JMCR ) gis b os JuMCR(  g2s
S MCR wty gllas &)yl b 55 8L 4l B )MCR 5l bbb W MCR( sl Jy 52 )G dlo o A G s STl 5 5

5, 8a 3 56 Cow 5 Sy e )MCR 5 MCR( Oy s L Status Word s asl = als MCRF

BR CC1 CCo ov (o] OR STA RLO /FC
Writes: - - - - - 0 1 - 0




Wby J o8 Olygiws

ryy

tJbe
MCR: 110 @ole wby B3l el I 1.0=1 (235,545 Sboj b 55, e 5
MCR( ' A5 odd JWMCR i 11,0 =0 Sl jamma Jy 3 st ol
A 348'% w5 O3k Al 55 MCR 4l 515 55 QW20 5 Q8.0 sl
L MW20 IECPS-WRr S P I W PR PP
T Qwio
)MCR MCR  a>L I o &S el Glesl v 93 D)y Sl g
MCRR 111 5, 5 FMCR 36 s s 13
= Q8.1
Jbe LAD Joke
Network 1
l j
| GoRA)
Network 2 10.0
I (1R
Network 3 ||OI3 9 4.0 ---(MCRA)
11 (s2 —(MCR<)
---(MCR>)
0.4 Q 4.1
I I ') ---(MCRD)
Network n
| (MCR>)
Network n + 1
|
| (ucrD)
Jbe FBD Jako
MCRA
| 0.0— MCR< VCRA
Q4.0
03— S —1MCR=<
kil —tMCR>
04— =
—{MCRD
MCR=>
MCRD




ey ST 9 S Dy gied

(Shift and Rotate Instructions) s> 9céd Olygws V1-0

S Sl gy (Al

el s Jos sl o 4 St L S Sy bz 4 ) Y ST Ol e S 6 S bl gl s O s

Shee ol ¥ osde Lo Cid &K L Jle Ol g Sl 2N 5de 53 55V e ST glstees s dolas L 4 o NIl 4 i

Ol s ol 2N ;.\pj),:‘yy;TLg\}:ijsdabu@b@g S Nl Sl ol ol Jos olae Sl 4y

L3 s (e e Sl y ot 0SS L e

) AT S e 4 & Sy S L a3 535 K 55V e ST Ul S 3yls Coly G 5100 0SS (o b L 2

31K Sbmsgion 55Y 50 ST o AT oyl cr S 3 1 L 0 (SigN Bitedw 0L 1, sde Cudle o as il o

Gl w3 CCL o Cdnh Sy o 5T S g 53 8 03 3 5n 55 Y5 ST )15 0 il e sie S50 il e sie
25 eslzal (JUMP) i s 6l CCL G 500 Lsks S (55 J20 4 OV, CCO (slgns 5 55400 L (Status Word

RLO i |l 51 s Sl 2w ol o3l (Ko Status Word  slgms couns s 4 T 6l ol (im Limad b g e b S Ol s2an
Wl 13 D g ke Oy s plas (51, Status Word S 515 30

BR CC1 cco ov os OR STA RLO /FC
Writes: - X X X 0 0 1 - 0

DIASke Cind Ol g
. SSI Shift Sign Integer (16-bit)
. SSD Shift Sign Double Integer (32-bit)
. SLW Shift Left Word (16-bit)
. SRW Shift Right Word (16-bit)
. SLD Shift Left Double Word (32-bit)
. SRD Shift Right Double Word (32-bit)

A Dl (o
S Sy s b Sy s 1 B ki JSC Sy b a0 V5N e ST Sl sime o 40 o 25 > (ol s ROtAtE Ol 520
Slow S AT ROtAtE s s 35,Ke S p AT L sl sl s os 5 ¥ ST ay5 0 Lo LS 5IShift s a8 ool
(Status Word s <o 51) CCL & eddosls 2o o S oy 5T 5 5k 5 5V 50 8T 5505 (5 Oy Sl 9 Aundd g0 S s
25 eslazal (JUMP) o 6l CCL oy 510050 L pds S (5 S0 4OV, CCO (slgms 53 580 L
A Hle i Ol gt
. RLD Rotate Left Double Word (32-bit)
. RRD Rotate Right Double Word (32-bit)
. RLDA Rotate ACCU 1 Left via CC 1 (32-bit)
. RRDA Rotate ACCU 1 Right via CC 1 (32-bit)



ST 9 S D rgisd Yrs

SSI Shift Sign Integer (16-Bit) ISTL jgawd
SSI L SSI < Number> 1w 3
T

4 S L ACCUL-L 550 ST (elsiome 5 55 0 SIS0 (giin b ) s Sl rmms 3 K0 Sl S 6l SST ) g
o3Il 4 ik sl 555 )G ol © SST ST a8 5 o ACCUL-H 5V 50 ST (gl gims dtidin o Sl y oo 40 S
sde o3l & Sk slaad 3, L, SSISNUMbEr> &) s jsmws S1 5 Conlotd 5 LACCU2-L-L 433 &5 Col (g0
25 Y ST sl e AL 0 sde ST 3L 15 GO o Llse sde 5 58n asnie NUMbET | 48 Conl wms

2wl No operation s NOP s Jsles 5 S

N b

L +10 o 5 K s o jhiles culy 0t SIS L 3L 10 sae VLY 50 ST (glgioms S
SSI 1

T QWO (w\@@wﬂjw_ & g;"”..) ML.:AS Sl 4ol Cowl 0l o3l

—.|15[14[13[12[11[10[ 9 [8 |7 [6 [5 |4 |3 [ 210
cizyp|o0]oflofo]oflof[o[o[oflo[o]o[t][o0o]1]o0O
ciijm| O|lO|]O|O|O]O0[O[O0O]O0[O0][O0]O0|O0][1]o0]1

Y Jbe
15... .8 7. .0 Slame sps JSe
IN [tot1o0]J1111foooof1o010 ACCUL-L 4,57
N Sign bi 4 places —w Cast Gl s 8,
Sde O adw OLES Sl
ouT 11111101011 1 1 1]00 0 :’J‘Jlﬁ}‘.&‘-‘%—‘ﬂ
—_— sl ol 5 Y 50 ST
The vacated places are These ?our bits WY
filled with the signal state are lost.
of the sign hit.
Jbe LAD  Jalke
Cid Sy 4 MW2 sue o3Il 10,0 a1 s e L Y, 5Y 50 ST 4 MWO
AWQAQ4.0 ST s ekl Ju.,l Mw4 @-)Ps\{‘\?u};a:;uﬁ' SHR |
0.0 SHR_I Q4.0 —EN ENO—
F—en  ENoF—(SD —{IN  OUT}—
MWO— IN ouT f—mMw4 —_—1 N
MW2— N
Jbe FBD ol
LAD Je gl 5 od @1yl Ol g5 aslis
SHR_I
SHR_I — EN
0.0 — EN
— IN ouT |—
MWO— IN OUT —Mw4 Q4.0 N ENO
MwZ—| N ENO




YYo

O 9 Sl Dyghwd

SSD Shift Sign Double Integer (32-Bit) ISTL jgamd
PP

SSD L SSD < Number>
T

St LACCUL 500 ST (gl gioma 53 0 IS (o b o) ls Coadle (0 FY e sude &0 Sl ) i 61, SSD ) s
SUACCU2-L-L 433 45 Col (s3de o510l & i 3lts 39, L 28 4 SSD 81 s S Cly Com 0 Cm &0
ateia NUMDEr L a5 ol e e 03101 4 i sl 35, LG SSD<NUMDbEr> &) gz g2 S 5 ol 0k

e NOP s Uslan 5 aSCas i V 5 5¥ 50 ST (olgiome Shoe 3L 0 3o S1.05L15 B0 o Ll e sde 3 450

.~/ No operation

HJbe
el 035 Iy it Canly 450 Cin SSD7 s bV 5550 ST (sl gt 45,8 8 das O 15 S
Contents ACCU1-H ACCU1-L
Bit 31... . .. ...16 [15... .. . ...0
before execution of SSD 7 1000 1111|0110 0100 0101 1101 0011 [1011
after execution of SSD 7 1111 1111 [0001  [1110  [1100 1000 [1011 1010
Y Jbe
:: :’4?)20 5l JUsl Y 5 5Y ST 4 e 5 3580 5 Y V50 ST 43 sie Il 50, Jle s
SSD Slgoea SSD s b 0T 51 ey 35, ) 55¥5 ST 4 MD20 jldie 0T (glow
JP Next

S g 3 A Iy i Sl 4 (Y 5550 ST e ojlil 4 2 ) L 4w ACCUL
CC0=0 %D)Pbbu}?}a.'\.icc].:l J.&\;l Q}ﬁwaﬁw%bﬂf.r

T wIP s 5 Gl St sde &K Jiuled dolae S sl Cund s opl ol 35k

A 5 Next
Jbe LAD ol
Cis Cawly 4 MWA sue oIkl 100 0us 1 Lol 4L V5V 56 8T 4 MDO
)W@Q4O ST sk Ju, MD10 L_?)Jp-‘\.v‘bv.:;vaé){‘-kﬁ SHR DI
10.0 SHR_DI Q40 —EN ENO—
EN ENO—sD —{IN  OUT|—
MDO— IN OUT —MD10 —N
MW4— N
Jl.‘;‘» FBD J.blm
LAD Jte gl 5 ods &1l Oloend 55 ailin
SHR_DI ) ESHR-D'
0.0 — EN
) — N ouT —
MDO — IN OUTF—MD10 49 " NG
MW4— N ENO BE T el I




Jé}ej Y- Q‘),J..aé M

SLW Shift Left Word (16-Bit) tSTL sgaud
NP

SLW b SLW < Number>
T

Arde Cdod o S 4y g 4 S [ ACCUL-L Y 50 8T (lsmn 555,00 S WO o (or s 612 SLW e
0 O S Cl g3de Il & s sl 35, LIS ol 4 SLW 1 a8 o 6 ACCUL-H [ 5¥ e ST gl gioms
L &S Gl s e oIl 4 St sl 35, LS SLW<NUmber> &) pm 5wy $1 5 Sl odss , LACCU2-L-L
s Uslan 5 ASd ot ) 55V 50 ST (lmme Shoe 3L 0 sde F1.08L 15 G0 n Ll e sde .3 42s Laiie Number

.=INo operation s, NOP

N Jke

L +3 Ol 5 S 55 o8 jshiles Cor i LK L sl 3 sie ) LY ST (glgme S
SLW1 )

T MWO 3550 JL )l MWO 4 oS (Conl ok Cb ¥ 5 o) Lils T sde 4o Sl o 03l

—.|15[14[13[12[11[10[ 9 [8 |7 [6 [5 |4 [3 [ 210
cazygp|o]oflolo[o[of[o[o[oflo[o]o|[o|[o]|1]1
ciijm| OlO]O]O[O[O0[O0[O0[0[o[o0o]o0o[o[1]1]o0

Y Jbe
el ok 0303 O okd Sk b gy SLWS s LT )5V 50 ST (slsime 5 s 3
Contents ACCU1-H ACCU1-L
Bit 31... .. .. o160 15000 | L. .. ...0
before execution of SLW 5 0101 1111| 0110| 0100 | 0101 1101 0011 | 1011
after execution of SLW 5 0101 1111| 0110| 0100 | 1010 0111 0110 | 0000
Jbe LAD  Jalw

Sl o 4 MW2 sue o5IuL 0.0 0us 1 b sods 5b ), 5Y 508 T 4 MWO

2500 Cw Q4.0 5 5 gods Jlyl MWE oy 5 4 amion ST 1y SHL_W
| 0.0 SHL_W Q4.0 —1EN ENOp—
|—| ——en  ENO}——s) —IN  OUTf—
MWO— IN ouUT —MW4 —N
MW2— N
J&e FBD ol
LAD Je (gl 5 ok &) Ooloens 58 ailine
S H |__1u“'a'l 8 H L_I'n"".'[
10.0 = EN —| EN

MWO—IN  OUT —MW4 4 =N OouTI—

MW2— N ENO — N ENO |—




rry S 7 9 S O ygasd

SRW Shift Right Word (16-Bit) :STL g
HOP gt

SRW L SRW < Number>
T

Chh Cly e 4 o 1 ACCUL-L 5 50 ST (elsion 5 350 50 WORd &, ol it gl SRW s
05 4 (5345 03101 &y i 31 35, S g5 4 SRW ST S i ks ACCUL-H | 5Y 30 ST (o sme e
L 48 ol e 30 03Il & ik slda 39, L0 SRW<NUMbeEr> &) a5 ws S5 col ods , LACCU2-L-L
s Jalan 5 a5 i ) 55V 50 ST (lme Shoe 3L 0 sde F1.08L 15 G0 n Ll e 3o .3 42s Laiie Number

.=INo operation s, NOP

)
\Yjv.,.jjdawjlfal sl 0 0315 Ol o Cked Sl 4 5L 58 SRWE ) mus b aS™ 55V 00 ST (gl goea s 5 Jguter o
Al
Contents ACCU1-H ACCU1-L
Bit 31... .. .. ...16 | 15, .. . . ...0
before execution of SRW 6 0101 1111 0110 | 0100 0101 1101 0011 | 1011
after execution of SRW 6 0101 1111 0110 | 0100 0000 0001 0111 | 0100
Jte LAD Jols
Cdh Sl 4 MW2 sue o5IL 10,0 0ds 1 Lol 4L V5V 50 8T 4 MWO
25he Cw QA0 g godd Jyl MWA oy 5 4 amos S Iy SHR W
10.0 SHR_W Q4.0 —EN ENO—
— | EN  ENO——S) — N OUT—
MW O— IN OouT p—mMw4 —N
MW2— N
Jbo FBD sl

LAD Je gl 5 od @1yl Ol 35 aslis

SHR_W SHR_W
[0.0 —q EN — EN
e BN OUT iy Q4.0 — N ouT I—
MWZ— N ENO — N ENO p—




O T 9 Sl D ygiwd YA

SLD Shift Left Double Word (32-Bit) ISTL gis
SLD L SLD < Number> e
‘T

M@%%W@@m@bACCUl )jY}n;Té‘}:m_j)}xﬁ)K{DWOrddg_gﬁafid‘ﬁsLD D
S ygws ST g ol odh 5 LACCU2-L-L o 33 & ol (o3 o3Il & S sl 35, L, ol 4 SLD 51
32 G0 o blse sue 3k jeseie NUMDEr L oS Sl pums sue oIl 4 Siid sl 55, ,I5 SLD<Number>

INo operation ax NOP | zws slas 5 4Kees i V5 55Y 50 ST (glgiome Shoe 3L 0 5o S50

el ol Dword oS G s HLY 5 S 1 Jle

31.. 16 15.. .0
IN [1111f1111]or01for01 101010101111 f1111 e

M 3 places —w

out [oooi[ii i1 10]10 1010 11Jot0 1 01011 111] 111 |

The vacated places These three
are filled with zeros. bits are lost.

Al SHL. W wlie 0T JKo o8 CwlSHL_DW ¢S, : FBD § LAD  falk

SRD  Shift Right Double Word (32-Bit) $STL 5gid
SRD L SRD < Number> HOPP
T

Abde Cih el ) Cao ) o 9 Sy 3 ACCUL | 5N 50 ST (g gimma 5 35 00 LIS DWord 5 sl y <t 61, SRD ) gz
Sy y5ws ST g ol ok 5 L ACCU2-L-L 4 33 o8 Col (gaude oI & Cid sl 35, L8 2l 4 SRD 51
32 50 o Blste sde 3 shes abin NUMDEr L &S Gl eoes 3de 03100 4 Cid 5l 59, ,I5 SRD<Number>

N operation s NOP s Jslas 5 1Ki o5 V 5 5Y 50 ST (6lgims Shoe 3L 0 5o S5,

tJbe

L +3 5 Bl Jl ¥ ) 5Y 50 ST 4 e 5 55000 5LV Y ST 03 sue Tl 5, Jle s
L MD20

SRD &lses SRD s U 0T 51y 35, ) 5 5¥ 5 ST 4 MD20 i 0T (glow
jp Next

5o 53 S iy S Sl y 0 (Y 5 5Y 50 ST ludie ojlil 4 2n ) 5L aw ACCUL
CCO=0 by b Oz 50d CCLI=1 Wil 1l 0,0 4 old Sl S o 51
3T 4 IP Hges 5 Sl St sde 6 il doles Sy sl Condy Rl 3 sk

A 5 Next

Asle SHR_W wliw 0T JKo 8 ol SHR_DW ¢S, : FBD § LAD  falke




rra O 9 Sl Dyghwd

RLD Rotate Left Double Word (32-Bit) ISTL giuss
HOP gt

RLD L RLD < Number>
T

i 3 355 4K e 4 RLD BT Ldade 25 o o s 4 o 4 Sy HACCUL ) 5Y 50 ST (sl s RLD ) g2
4 Cicd sluad 555,80 RLD <Numbers> &y gws ST 5 Sl odi , LACCU2-L-L 453 o ol (s34 o310 4,
05Y 5 ST lgome See 3L 0 5o 105032 50 o il e e 5 40 asnie NUMDEF L &S ol e 3.0 010

2wl No operation _am NOP s Jsles 5 LSl ot )

Aade DL o @ 2 L E a5 B V555 ST slsime 5 s 1Y JUo

Contents ACCU1-H ACCU1-L

Bit 31... .. .. .16 15000 | .. .. ...0
before execution of RLD 4 0101 1111 | 0110| 0100 | 0101 1101 0011 | 1011
after execution of RLD 4 1111 0110 | 0100| 0101 1101 0011 1011 | 0101

Aakoe OB G2 DY S 3 5 V5 Y5 ST sle 5SS T Jlhe

31 L1615 0
IN 1111]oocof1o10]1010foo0o]1111foooal11114
N 4+— 3 places

out {111 [1oooJoro1]oro1]Joooo]o111] 1000 011 1]1111

The signal states of the three
bits that are shifted out are
inserted in the vacated places.

These three
hits are lost.

Jbo LAD sl
S wr aMW4 sue il 10,0 asl L seds 5L Y, 5Y 5 ST 4 MDO
2550 Cw Q4.0 5 sods Jlyl MD10 >3 4 ameion S Iy ROL DWW
100 ROL_DW Q4.0 —EN ENO[—
EN  ENO——SY —{IN  OUT}—
MDO— IN OUT F—MD10 —1N
MWA— N
Jte FBD ok
LAD Jbe gl 5 od @1yl Ol g5 aslis
- — ROL_DW
ROL_DW —en
[0.0 — EN )
N — IN ouT —
MO0 =—1 [N ':_:'_JT 1010 040 N ENO |—
MW 4 =] N ENO




ST 9 S D rgisd .
RRD Rotate Right Double Word (32-Bit)  :STLoswe
HOP gt

RRD L RRD < Number>
T

slaw 35, LK 45 4 RRD 5 Aads i Cesly e 45 oy & Za 1) ACCUL 5Y 40 ST gl see RRD s
shaw 35, K RLD <Number> &) sa jsws 815 ol odi , LACCU2-L-L 433 & ol (3o o)1l 4 i >
Sl Sas 3L 0 sde F1.08032 U0 Ll gie 5o 1545 Laseie NUMDEr L a8 Sl s e o511 4 i

2wl No operation _m NOP | zus Jsles 5 LiSas uii V55V 50 8T

Aaides QLI oy 4 25 2 5L E S s 5 15) 55 50 ST (glsmmn 5 s 1) Jlho

Contents ACCU1-H ACCU1-L

Bit 31... .. .. .16 15000 | .. .. ...0
before execution of RRD 4 0101 1111 | 0110| 0100 | 0101 1101 0011 | 1011
after execution of RRD 4 1011 0101 | 1111 | 0110 | 0100 0101 1101 | 0011

dades OLES Sy a4y 25 o LY Sl s L5 15Y 555 ST (clsms o5 S50 Y Jlio

3. 16 15, .0
IN 1010[1010]oo0of1111]oooof1111]o101]o101
il I places —w
outr  [rot11]Joro1Joroofooorrr1ofooo1]ir1of1010] 107
[ 3

The signal states of the three ]
bits that are shifted out are

inserted in the vacated places.

Jte LAD Joke
oy 4 MW4 306 0510, 10,0 0ai 1 L sedd b 1, 5Y 5eST 4 MDO
5 QA0 gt okt Jlyl MDI0 s 5t 4 dmi 03,5 Iy i > ROR DW
0.0 ROR_DW Q4.0 —EN ENOp—
EN ENO HS) —IN  OUTp—
MO 0— IN OuUT p—mMD10 —N
MWA—]
Jbe FBD sl
LAD Jle gl 5 ods &1l Oloend 55 ailie
0 WY
ROR_DW ET\J- R.D
[ 0.0 — EM
~ —IN OuT}—
MDO — IN  OUT —MD10 40 N NG
MW4— N ENO T el




AR} O 9 Sl Dyghwd

RLDA Rotate Left Double Word Via CC1 (32-Bit)  :STL ,gws

RLDA o B

T
et i 2 CCL Co bl s o S 4 S 6 o LSS a3 1 ACCUL 59,50 8T 3 5250 DWOTd. ) 55 5
S sgims ol 3pien 0V 55Y ST sl 4 CCL lie 5 a3, CCL 4 ACCUL 1 VY oy im S op AT 505 Ll

AL L i il G 5 4 4 5 LCCL e Jy uSis i 1,0V, CCO slo

Ao 0lis RLDA s sl o 5l 5 815V 5 5Y ST (glgimme 5 Jodr t Jbio

Contents CC | ACCU1-H ACCU1-L
1
Bit 31..] .. .. ...16) 15,0 .. .. ...0

before execution of RLDA X 0101 | 1111 0110| 0100 | 0101 | 1101 | 0011| 1011
after execution of RLDA 0 1011 | 1110 1100 | 1000 | 1011 | 1010 | O0111| 011X
(X =0or 1, previous signal state of CC 1)

.5,\5: FBD § LAD Jalx

RRDA Rotate Right Double Word Via CC1 (32-Bit) :STL . gws
RRDA o B

T
dads i 2 CCL o 3 bl 5 Canly o 4 S 0 oSS Las 15 ACCUL H5Y 50 ST 5 555 50 DWOrd s !
OV, (sle oo psmws cnloopton b ) s¥se ST C 00 #T 4 CCL e 5 48, CC1 o \ 5¥50,8T Sy sl K0 Sl

AL KL i Wl G by 44 5 LCCT lie Sy AiSes i 1, CCO

Aade Ol RRDA s sl o 5l 5 S8 15 V559 ST (glgme 5 Jodr  JUio

Contents CC1| ACCU1-H ACCU1-L
Bit 31... .. .. 15..] .. .. ...0
16 .
before execution of RRDA X 0101 | 1111| 0110, 0100 | 0101| 1101| 0011 | 1011
after execution of RRDA 1 X010 | 1111 1011 0010 | 0010| 1110| 1001 | 1101
(X =0 or 1, previous signal state of CC 1)

s,4: FBD § LAD Jol




byl Olghwsd Yy

(Timer Instructions) b Ofyews 1Y-0
CPU Jtw O simssl 0k S3CPU 25 Sliadeiio 53 5l ol ASCs &y gyl |y nzedin jasl 31dai CPU 2
Sy Ol 38,0 K 0l ldie 61,9 B0 gla S oS Sl ol 5,5, (Cw V) Word ¢ CPU - sl s b 8 (gl
oy 513 b 1) Oloj e oo & Sl B ACn S oS 4 £ ,5 paslb (I ol 31y 5 0k 053 a oy ol 3 (500
MAL 5 a0 931 (SS 4 bl Olej ol e b3 ST 5L BBl 4 5 et el 31N
20T 55 &S WH#16#txyz .
sl Mo ol Slaj aly t

BCD <y pms 0l yltie  XYZ

Sl ol 45,1 YVA W}’f“";"ﬁﬁénﬁlﬁ Lf‘b Aﬁ}d\\f.b%;}@\%}w u':}) u’l‘
10T 4>« S5T#aH_bM_cS_dMS ¥

£
n X T

ot e MS
ien B35 3 )lsn 4 Loy e slel a,b,c

il 436 9990 & 2H_46M_30S 3.5 sslisel 0l e 5 e e S

Byft\e n Byte n+1
71615141312/ 1/10(7(6]15/4]3]2|1]0
T/_’- . ' L - “ LY #

ot ' ! 2 1 ]
relevant .+ . 10 10 10
. \‘ /
Lo Y
Lo Time 0 to 999 in BCD
Time base
00 [0.01s
0Ol1 [01s
110 [1s
111 |10s

aly .5 gdn 053 Lasb s by e WOrd IV 5 VY Gla G jo Ll o 28 T Gb ol aS” (( Time Base ) il sl 4y

SaLast N S g 4l e Ve Bl Wiz Sl



rry

b ool Olygiws

Gb 2 dals eslanl LB bl Mgu}@)g.\g}ifﬁResolution ngsgmg&;st@u)'«g@s@w

D st
Resolution Range
0.01 second 10MS to 9S_990MS
0.1 second 100MS to 1M_39S_900MS
1 second 1S to 16M_39S
10 seconds 10S to 2H_46M_30S

Cw 33BCD &jpa 0l ,liie 5,80 15 eslizal 558 Olej Lliie O siny VoY ST (s some a5 4 £5 5 el 55
Olgim 1y 127 sde |5 domins S8 dnds Lioles 655b Sopgna 1) Sloj glo b 13 512 glo o35 Ko o,5511 60 sla

L@Ttl};l,_jdj.x,,w\o,mrﬁl{@TﬁuS@\u}hﬂ&l};luﬂ\:..u.xtﬁd.:_u Wb 1 Slabl o el alsl i

..J.&lf&.,_.at»,u_k:gls.;;lhgtﬁ;;lﬂkftgu;al,N\;l}::ﬁ,u;wu..r»l{b

ﬂUh\.’&fdl}é 63})_5C1~'-J5_5 C):J 653
| [ gl
L] B GO s s Bl e S 25,5 04s oSS L N

I U o
B t » - H - H . 5 [7)]
] le oo BL K Sl 5 5 el 5 EE
.»\.2:\;1 5:5)}0 J.Zbew\.ied,:.nt QLA)(\
B3 G OT s s 8l o K 35,5 045 oSS L o
_4 . & . - n. . . -U GJ q)
b t o 83555 S g Sl 3L S odis gt 0L EL:,”E
' 2abk
23 g w

5 e 1l OT g 5 A8l o IS0 (635,55 043 &S L

Ll oS e 53555 S bt Ol CsdE )

On-Delay
Timer

23 Son o (s O o b5 ke &

=

5 e 1l OT (g i 5 A8l o IS0 (635,55 008 &S L
&lﬁb“ﬁ.&é}j}};\&t QLA)MK‘)‘W
lase (J S 5558

Retentive
On-Delay
Timer

f——t—» b oIl 4 OT 51 g 355 oo (53555 45 35500 63,5

St ol Sy w8l e S s 0 S L

Off-Delay
Timer

O

. FR
. L

. LC
. R

. SD
. SE
. SF
. SP
. S8

:;Mlﬂjc,:guﬁ\:;)lu:.ﬂ;gw)
Enable Timer (Free)
Load Current Timer Value into ACCU 1 as Integer
Load Current Timer Value into ACCU 1 as BCD
Reset Timer
On-Delay Timer
Extended Pulse Timer
Off-Delay Timer
Pulse Timer
Retentive On-Delay Timer



(& yoal 3l giwd rre

FR Enable Timer (free) ISTL sgad

HUPL)
FR <timer>

T
Ygonn sl (3100 ol 1y Son Jlab |y abgs o msl 5 0303 Ganii |y JSw ad 55,01 40 SIRLO & 55 FR s
sl Ol ltie b Iadaee 15T 5 550 SIS ol SIS Ul 53 87 (,ml sdmn K55 6 1y bl i sws o) S szl & (g5

.5,l6 LAD 3 FBD Jsles 5w ol -\S:n Restart

Status Word c—wro9

BR CC1 CCO ov (01 OR STA RLO /FC
Writes: - - - - - 0 - - 0
tJbe
A I2.0 3555 043 6 Lo 512.0 Comdy 4 a5 O g5 sl
FR T1 BI2.1 545 ol s syt JW 10 0L LTL b 12.1
A I12.1
L S5T#10S =2 IJJL‘\K;.MA:JSFRJ):w:j;U‘bilj&alg,’Jn;__»JLxéﬁ_é
SP T1i S Al 5 Oy gy Mads adiS 35 e S 4 i 5112.0 (63,5
A 12.2 Wl ol 0303 uled 5 S 5 oS
R T ¢§,_4{,L‘,)'l12.0 5:))3):RLO 5¢““)l§dl"131“‘1ug§"’5}<‘
A T1 p
= Q4.0 GV Ol b badoms m 3 siee Sjlil () JolS 5k TL b sy e
L T1 4{;‘{;_)'112.0 39,9 33 RLO fl%lﬁ@‘):.&&)&cjﬁi
T MW10 .A)‘.UﬁU)Kd})dJ;U)J;ﬁP

F12.0 (53555 3RLO Bllal s ol 55 Conl 655 55 12,1 (6355 5 4l assls Olo) m G ) Jlo 3 ,asl 555 (Y
338 51 ho 4 &S 51120 (53555 ,3RLO 81 55 Ll ) 55 S 5 £ 5 4 Ve DL LTL b 5 G i

S el 5 65 680
63 650 39, K 4 aw 3112.0 (655,35 ,5RLO Jf\‘b{lj.'::;ﬂ\)s Al o 55 el sk i T2.1 (63555 35 (W

Al el 58 4 el g sy TL Sl

RLO at enable input
1240

RLO at start input 124

e
RLO at reset input /(

122
A h[\ !
Time response

Check signal state at
timer output.

Load timer: L, LC M

—\J‘_})E
B




Yvo

b ool Olygiws
L Load Current Time Value as Integer tSTL sghwd
L < Timer > o

sde Sojguas )y CPU sl 5 1) el Ole) b jldze jupw 0305 JESIACCU2 41, ACCUL (g g Il y stws ol 7 9=

35Y 50 ST a4 Cl 552 50 CPU il 5 5 (Time Base) Sl sls aly 45 Csls 4 5 b a8 JLACCUL-L 4 o

L T1i

i b 55V e STt Sl o eals OLiS 5 S8 53 oS jshilentl Lol 5,5, Jle 55 1 Jle

>, Status Word sl 55 6,86 s ol 55l L

215 21-1 213 212 211 210 2‘9

R R S S L

Timer word
for timer T1

in memaory

o

—

Time base

00=10ms
01 =100 ms
1M0=1s
11=10s

Time value (0 to 998) in binary coding

Contents of
ACCIN-L after

LT

Load instruction 15 54

913 gl oll ofl 58 o8 of o6 g5 5t g1 52 gl o
L M )
A0 Time value {0 to 999) in binary coding

Bl Lors,5 ¢ b o Sl ok onls OLaS das Olomios 53 el o 4 bgs o SleS sb 55 45, skiles :FBD g LAD  Jolxo

s DL g 306 Doy g |y Slad Ol jlukin o7 5515

LC

Load Current Time Value as BCD

:STL sgiwd

LC < Timer >

HUP gt

(G JSK2).uSa 5L 55V 50 ST BCD &y gos |y (65l Ola pliin 457 o slis ol b ol () g2 aolin g2 ot gl

21'3 211 213 212 211 210 29 23 27 26 25 2-1 23 22‘ 21 20
Timer word for
timer T1 | | | | | | | | | | | | | | l
in memory - — ———— . —~
Time base Time value {0 to 999) in binary coding
00 =10ms
01 =100 ms
10=1s Le T
M=10s Birary to BCD
Contents of 1| -
ACCUI-L ofofofo] | | | | L
:af‘tel' Ll:fal-_l 21'3 214 213 212 211 210 29 23 2'.' 26 25 2-1 23 22 21 20
instruction \ A A )
LCT1 _ A i hd
3311'91%33'9 10% Hundreds 10" Tens 10" Ones
=10 ms
01=100ms = -
10=1s
1M1=10s Time value in BCD




byl Olghwsd ia
SP Pulse Timer STL Hgiwd
SP < Timer> HEP P

£ K SIRLO B a8l (g1 ol ) ol s Olaj b 55 G @ s JIRLO 5 1y o o3ls uysT Lasl 55w ool gl

+3 st S 150N€ SHOt Lol oyl bl oo 3 0L 4 OT Ol iz jo 35 olad sl 335 5 o

Status Word cuwrog

BR CC1 cco ov os OR STA RLO /FC
Writes: - - - - - 0 - - 0
tJbe
A I0.0 Bl e S B Y Ol by K 4 i 110,00 (635,55 (B3 TS sl 59, Jke o
L S5T#2S . . . o z . 20
SP TS b 0sg dlb . 3 she Jlb b b 358 5 o 4 6K SIT0.0 (55 STt Y sk s
A 10.1 S yie SI10.1 (63555 By b ol osiee 03 QA0 oy 5 55 el 0345
R T5 3 ghen T (8 34 0
A T5
= Q4.0
—t— —t— i i—t—
RLO at S input
RLO at R input |_—|
Timer running l |

Scan for ™" | | | I | |
Jeo LAD ok
T5

100 S PULSE | Q4.0 _ L:TJLL:E

11 S Q —c ) 2 PULS

—_s (]

" SETIMER2S TV Bll— Q
T —Jw Bil—

| R BCD|—
H —R BCD p—

236k Sty el b Ol s st o3l TV @”}ggu},\@.&(f@@l;TR 3308 sdd 1y ,bS (63559

MJ:AUL:-J‘)JQJ'UQJ}AEQD‘}JJWQ f}?v\a_éu‘ﬁ.ﬂBcD @j?}JBCD Q)H}BI @)J&

Jbo FBD Joske
TS T no.
S PULSE S PULSE
[0.0—S Bl — —s Bl b—
s5T#0s— TV ~Ol— —ITv  BCD}—
SET#2s TV BCD Q40 N
101—R ol =] —1R ]




ey b yosl Olghud
SE Extended Pulse Timer :STL Hgiwd
SE < Timer> 1w 8

S ol Ol (D5 b Sn (g1l oy ok ol Ol b 350 S5 4 oo HIRLO (515 0k 0305 30T sl ) g2 ot g gl
.:f;_.«idaéﬂl:n)fﬂjwqiﬁj\RLO Jflg".\..i.\.,a.x.i.?

Status Word cwroy

RLC at S input

RLC at R input

‘1

—_— —

LT

—_——

BR CC1 CCOo ov (01 OR STA RLO /FC
Writes: - - - - - 0 - - 0
)
A 10.0 A:SUYQLA)’Q:}J{;‘K;_QJL;)WIO.O Lg:_”}s.*.i}TS ol 99y Jle 5
L S5T#2S . = =z
SE TS 630 586338 5 o 4¢SS 5110.00 (35,5 S1a3b Y dob o a8l S
A 10.1 b opl s skee odss Q4.0 o 00 b 055 L 0oy Jleé 5,1 el
R T5 A .
3 phn S (65 35,00 G 4 o SI10.1 (635,555
A T5
= Q4.0

B

Timer running ||
Scan for "1" | | | | | |
Jbo LAD Jal
T5 T no.
|i:|.|0 S_PEXT Q4.0 5 _PEXT
| S a=C D —]s af—
0.1 SETIMEZEZS TV Bl}l— v Bll—
| | R BCD|— —Jr BCDf—
.“%ﬁ&a}\)@éﬁpulse-ﬁmer 6‘}’42”T 4:..::\.&6:.-5};56:5)}
Jbe FBD  falke
T5 T no.
(=]
| 0.0—3 Bl f— s Bil—
T =7 — I ™ b— S ~ ——
SET#HZ2s Ty BCD Q40 —TV BCD
101—R a— =] —R o—




(& yoal 3l giwd YA

SD On-Delay Timer :STL jguus

SD < Timer> o
j}&.;\.l:{lQTu:.-)j"-x&dj\_ﬁlc‘)aﬁmﬂbbj@:}ﬁg’&QP}‘RLO dﬁjb"‘k“z°>bu‘J3TﬂiU‘)}:‘“>Cﬂ‘: C):J

(s 03 256 o) 33, 8n Jio (s o OB S b 535000 OS5 3L 0S5 i (63555 Sl b2t by b 51y

Status Word c—wro9

BR CC1 CCo ov (0153 OR STA RLO /FC
Writes: - - - - - 0 - - 0
b

A 10.0 ASe S pass 2 S 4 i H10.00 (63055 (B3 TS el g, Jis 5o
L S5T#2S Z -

SD T5 $SCI0.0 63955 g Sl bt b Y Olboj CidE I e 5 i Il OT (s 5
A 10.1 ke odsd Q4.0 s 5 5 el 0555 L 05 db L skes &5 el s S ABL
R T5 .bﬂﬂ@é}é}ﬁ&ﬁ{}é}llo.l $39)9 89 b pl
A T5
= Q4.0

RLO at S input

RLO at R input | |

Timer running

Scan for "1" | |_|

Jts LAD Jale
T5 Tno.
0.0 S oDT Q4.0 S 00T
|| S o D —1s al—
10 SETIME#ZS TV Bll— —Tv Bll—
” R BCDl— —]R BCOp—
..l;.il??ﬁ.l&a:\bc:.’fjpulseTimer 6\})A>_uT 4:?.5&@-‘5}‘56:5)‘3
Jbe FBD sl
1S T no.
S QD
.ot S ODT
[0.0—35 Bl p—
—15 Blp—
SET#HZs—TV BCD — Q4.0 —TV BCD —
10.1—R o =] —r ol—




b ool Olygiws

Retentive On-Delay Timer

:STL jgiwd

SS < Timer>

HUP g

5 o 10l 0T (g 5 S (651 ol y 0k et O3 b 35, &5 4 oo SIRLO 585 15 0k 03l wynT Lasli st oplt gy

Hlews 3L K 53580 6K Bl old Jis (63955 S ot Olej S I

Status Word cwroy

RLO at 5 input

RLO at R input

—_——

BR CC1 cco ov (01 OR STA RLO /FC
Writes: - - - - - 0 - - 0
)

A 10.0 ASe S past 2 G 4 Lie S110.00 355 (B TS el 5y Jle 5o
L S5T#2S . Lz . .

ss 15 S I0.0 (63958 o Sl bois adl ¥ Oloj Cid8 1 a5 o Il OT s 5
A I0.1 A 0 el 0355 L 0 b lese (BL S5 5k 5 el s ASL
R T5 e S (65 35,00 85 4 i 1101 (63955 (B b pl55i0e 0 5Q4.0
A T5
= Q4.0

L

Timer running

Scan for "1" . I | | | |_
Jte LAD Joke
TH T no.
10.0 S 00Ts Q4.0 3 00TS
| | o
11 S o= D —]s af—
104 SSTIME#2S—TV BIl— i |
| | R BCDf— —r BCD—
.w%&a:\scréjpulse-rimer 6‘}'4’..”T 4._.'.‘..\:\,&6;'-34;'-}‘5:3)}
Jbe FBD ol
T5 T no.
S_0DTS S_0DTS
10.0—s BI— _ls sl
SETHZ2s—TV BCD— Q40 — TV BCDp—
10.1—R ol =] —R (]




byl Ol ygiwd Yé.
SF Off-Delay Timer tSTL jgiwd
SF < Timer> (oo b

Bt 0l Iy S (g5l ol o un Ol b 35 &G 4 Lawo JIRLO (i 1) o 03l uyaT Lasli ) stws oplt gt

(s 53 556 o) lows (BL oSS s AT 010 & OT 1 g 358 S 63555 457 350 9,5

Status Word cuwrog

RLO at S input | |_J |_

RLO at R

Timer running —l I__

BR CC1 CCOo ov (01 OR STA RLO /FC
Writes: - - - - - 0 - - 0
tJbe

A TI0.0 LS S o b 33,8 5 o 4 6 S110.0 (53555 (F5T5 el 555 dle s
L S5T#2S -

SE TS Q4.0 (s 53 ;b 0355 L 03 b .ol G 36 Y e b 3 OT (s 5
A I0.1 3 ghn S (65 35,0 S 4 o SIT0L (63555 By el )3 sie sy
R T5
A T5
= Q4.0

input |__

Scan for "1" _l I_l I_l I_

Jbe LAD  Jalw
TS T no.
10.0 S_OFFDT Q4.0 5 OFFOT
| | ~
i S o= D —Is af—
101 SETIME#2S—TV Bll— v Bll—
| | R BCD}— —r BCDf—

,ugu;;\;c.@}:Pulse Timer iy asT ad b 235 563559

SoT#Zs —

[ 0.0—

01—

Jlo FBD Jalo
15 T no.
S_OFFDT S_OFFDT
A _C
” Bl— —s Blf—
T BCD — Q40 —TV BCD b—
R a— = | —R af—




re (& pos b Ol ygiwd

lin S s 4iS ST oS il o Rl e 45 iyl 35 Lo s U 6l i 6,505 slgSTsb 5 il FBD ,LAD iy, s

bl o 53 T ST (55U 5 L) ol S D 2ns Ol 3)lg0 I STL sl ol s 0313 e si o3 lgilad] 3o/

---(SP) Pulse Timer Coil LAD ,gwd
Metwork 1 4 20 JIRLO 8y 1) odd osls uysT Lasli jsws oplt g

'Ol -lo ;ED g A (55100 of, Pulse Timer ’ Coygas 35, SG

S5THS g LAD 0Ll sl 0kd 0313 e 5 U3 b ol > Shee

Network 2 el 0k 03,557 5555 K3 55 0T 5, 51 Jte 5 Cnl 55

T5 Q4.0 10.1 (65555 b 5 50010, 10.0 (659,55 b el Jlia ol 553

<>

T3 03 Ol 1) el 0058 b 03 Wb 2pkee S ()

Metwork 3 5 salin Q4.0

101 5 N

| | :H b =T no.>
-—(SP)
=time value>

Jm FBD Jélm

T8 <address>
[0.0 — sP — sP
ShT#H2s — TV <time value=——TV

el 0 U3 1 33 T O S 4 B 457 tipls Y (lpilodl 40 il 1 s oy 6 £ L

LAD ulJ! 0'93-: FBD <5 ol
<Tno.> ExtendedPulse Timer <address>
-~(SE} _| sE
<time value=

<time valug>=—— Ty
<Tno.=> On-Delay Timer <address>
-—(SD) N EEE
<time value=>

<time valug==——TY
<T no.> Retentive On-Delay Timer ”;S
(88} —
=time value= <time value=— Ty
<Tno.> Off-Delay Timer <address>
-—( SF) _| =
=time value=> ; |

=time valLg=— Ty




Word 53 (dw Oldos Olgiwd Yey

(Word Logic Instructions) Word 53 dkvw Ollos Olygiws 1¥-0

(Boolean Logic) I glate &y ez o 873 5 g pollas S 4y Coo Ly DWOrd i ¢ L Word s oS5 oy 2s o
S sl LB WOrd gl sl s e 55V 5a ST 93 51 (S 53 bl G sl i 51 el Sl o s S 5 e b
Sl 93 pa podiphen S 5 @a b gV ST 90 sl pls DWOTd (61 5 Lsdee oS5 o b a5V 50 ST LOw Word
5y o 5l o5V s ST ol S Jldie g odiio,d Y 5 ge ST 55 does

Shs)ls Slhes 4t 4 Ko CCL o Canss s 035 i I, Status Word  lgzy 51 CCO 50V slgzy Sl gaws o
548l 55 CC1=0 3450 s £1,CCL=1 550 Callive s

BR CC1 CCo oV oS OR STA RLO /FC
Writes: - X 0 0 - - - - -

Dl 5 Dy g Dy grd ol S
e« AW  AND Word (16-bit)

e OW  OR Word (16-bit)

. XOW Exclusive OR Word (16-bit)
« AD AND Double Word (32-bit)
. oD OR Double Word (32-bit)

. XOD Exclusive OR Double Word (32-bit)



Yevy Word $39) (Akiw Dldos Olygiwd

AW  And Word (16-bit) ST ;00

AW P PU
AW < Constant>
ACCUL-L 3154 5 1S AND ooy & Cw ACCU2-L (sl gims LI, ACCUL-L Y50 ST (sl gios AW 25t & 30

-L:La.:ﬂ L.’;;Lﬁf’d Q)JUACCU2'H jACCU].'H leh‘)};y)ﬁ;T.kiLg‘:.ﬁ aj:>l

ASLAND Cu w2016 ol His LI, ACCUL-L  (olgme Js G AW s s AW <Constant> | zus

1Y Jbo
L Iw20 4 S A 34 50 IW22 5 IW20 (Glgagns 55 S (5 polie 55, Je 53
Lo IW22 b o JEIMWE w4 a5 od S 5 oy
AW g
T Mws
¥ Jto
L MWwWO S 5 S 4 Sy WHLE#000F b Hltie s MWO e 55, Jie 53
A‘I,'v W#16#000F S sde by MWO &Gl 655 b b (oo JUsI MW2 4 e 5 ok
T Mw2 el odeT 25 Jgdr 55> oS 5 4 L3, 5555
MWO = 01010101 01010101
W#16#000F = 00000000 00001111
MW2 = 00000000 00000101
Jte LAD Jsle

5 5ia &S5 350 |l y s (B5Q4.0 oy 5 Jle ol 5o

I'a"'a" AN |: :'_"t"'t'l
| g WAND_W Q4.0 —EN  ENOf—
| |—N  Eeno——C D —IN1 oUT}—
MWO—]INT  OUTp—Mw2 Nz
240000000000001111—{IN2
Jte FBD ol
WAND_W WAND W
[ 0.0— EN — EN
MWO—{INT — OUT —MW2 4, i1 OUT =
2#0000000000001111— N2~ ENO ] =] —mz Eno—




Word (59 (Al Sldes Of)giwd vit
ow Or Word (16-bit) ISTL g
ow HLPgL)

OW < Constant>

ade 0Li Y ST 55 St S 0B OF 5 Jle il OF 0T 5 Slas Lois Sl AW 2> ilin 5 staws ot & gt

Bit 15... .. .. ..0
ACCU 1-L before execution of OW 0101 0101 0011 1011
ACCU 2-L or 16 bit constant: 1111 0110 1011 0101
Result (ACCU 1-L) after execution of OW 1111 0111 1011 1111
FBD Old! LAD lodf
WOR_W I'!I.'!I-l:::l R_"\"'\"
— EN EN  ENOM—
—{int OUT N1 OUT—
—] N2 EMNO p— IN2
XW Exclusive Or Word (16-bit) tSTL Hgiwd

XW
XW < Constant>

HLPgL)

Aads 0Lii 5 5Y ST 55 S S OB XOR 55 e (LiLeXOR 0T 5 Slas s Sl (3 Oy stans ailin ) g2d opli gl

u\.falbl 5&:}0 éﬁ&b&}&h@f}éiﬁxp}&@‘l é};;jyb-

Bit 15... ..0
ACCU 1 before execution of XOW 0101 0101 0011 1011
ACCU 2-L or 16-bit constant: 1111 0110 1011 0101
Result (ACCU 1) after execution of XOW 1010 0011 1000 1110
FBD olJ! LAD Lot
WXOR_W WXOR_ W

—] EN EN ENOM—

— Nt OUT = N1 OUT—

—_—1 N2 ENO e IN2




Yéo Word $39) (Akiw Dldos Olygiwd

AD And Double Word (32-bit) ISTL gis

AD P PU
AD < Constant>
053 ACCUL 31, a5 o AND oy 0 oy ACCU2  (glsims L I, ACCUL Y 50 ST (gl gimen AD ) s2est = o0

Al

LSLAND w2032 Sl luie LI, ACCUL (gl gms 5 Sl AD 2 4 AD <Constant> | s

£) b

L ID20 4 S s 39250 D24 5ID20 (slgssss 55 S (6 polin 5 s, Jie 53

All-) 124 b o JEIMD8 w4t 5 odd S 5

T MDS8

YJbe

L MDO o & Sy DW#16#00000FFF b jlaie 5 MD lie 5,5, Jis s

AII-) DW#16#FFF Sasde b s MDO &4l (53 L bk o JESIMDA & 4t 5 oks S 5

T MD4 ol odaT o5 Jgdar 53 oS 5 4w AiL 55555555
MDO = 0101010101010101 0101010101010101
DW#16#FFF| = 0000000000000000 0000111111111111
MD4 = 0000000000000000 0000010101010101

Jbo LAD s

>};¢e§g>)ﬁ|ﬁlﬂu>@.§,Q4.0 A dae ol s

WAND DW
[ 0.0 WAND DWW Q4.0 —EN ENO—
|—| [ | = o) — —IN1  OUT—
MD0—iN1  CUT—MD4 —INZ
DWW 6#FF F—qIN2
Jte FBD _J3ke
WAND_DW WAND DW
[ 0.0— EN — EN
MOO—{INT  OUT —MD4 o, 1 OUT f=
DW#1B#FFF— N2 ENO f——r]" =] — N2 ENO f—




Word s9) dlaw Olles D yguwd Yeu

oD Or Double Word (32-bit) PSTL sgaws

oD P PU
OD < Constant>
Aades 0La Y ST 55 Sy S 0B OF 5 Jle il OF 0T 5 Slas Lo Sl AD ) g2 aslian 5 s2und ot & gl

Bit 31.. .. .. - - .. . ...0
ACCU 1 before execution of OD 0101 0000 {1111 |1100 {1000 |0101 [0011 |1011
ACCU 2 or 32-bit constant: 1111 0011 |1000 (0101 |0111 (0110 |1011 (0101
Result (ACCU 1) after execution of OD 1111 0011 1111 |1101 [1111 |0111 [1011 |1111
FBD (L LAD (sl
WOR DWW WOR_DW
—] EN —EN ENO[—
—~l 1 OUT = —IN1  QUT}—
— N2 ENO|— —{IN2
XD Exclusive Or Double Word (32-bit) tSTL sghwd
XD HUP gt

XD < Constant>
ads 0Li Y 58T 55 oy 4 s GUEXOR 5 e . dileXOR 0T 5 Slas s Sl (5 Oy gans aoln ) s oplt g

A1 K550 (S i il Sl Cags Cnd s S il 1 By S 5 ol

Bit 31.. ..0
ACCU 1 before execution of XOD 0101 0000 |1111 |1100 {1000 |0101 [0011 |1011
ACCU 2 or 32-bit constant 1111 0011 {1000 |0101 [0111 |0110 [1011 |0101
Result (ACCU 1) after execution of XOD 1010 0011 (0111 {1001 |1111 ({0011 {1000 |1110
FBD oWJ! LAD bt
WXOR_DW WXOR_DW
— EN
—EN ENO—
— M1 OUT | -
=1 IN1 ouTF—
—] N2 ENO p— — N2




Yey

6)55?9»sz Ol yghwd

(Accumulator Instructions) (5;s¥gees™T O ygiwd 160
PSS a5 STL LUl 53 1y llas i 4ot (55 5V 5a 58T oy 2 (595 Loy 1 3
..\;:.‘..n)‘,IY}A;Ti5l)|;6@)JjY}A}§TY5lJIAS7 s CPU 1 o
Ll g ¥Y 55V ST 2 @
il ok s V55V 5a ST (6l a8 il 5 IS8 e 55 Y 5 ST 8 skl @

31 L. 2423 ... 1615 ... 8 ‘ 7 L 0
ACCU1
ACCU1-H ACCU1-L
ACCU1-H-H ACCU1-H-L ACCU1-L-H ACCU1-L-L
High Word - High Byte High Word - Low Byte Low Word - High Byte | Low Word - Low Byte

.:)1$£U@T$}J) a.u..lﬂ\Status Word W}MA’}}'U}JG)}'\Jy;TQ\)Pb L

BR

CC1 CCo

ov os OR

STA

RLO

/FC

Writes:

. TAK

. PUSH
. PUSH
. POP
. POP
. ENT

. LEAVE
. INC

. DEC

. +AR1
. +AR2
. BLD

. NOP 0
. NOP 1

Toggle ACCU 1 with ACCU 2

CPU with Two ACCUs

CPU with Four ACCUs

CPU with Two ACCUs

CPU with Four ACCUs

Enter ACCU Stack

Leave ACCU Stack

Increment ACCU 1-L-L

Decrement ACCU 1-L-L

Add ACCU 1 to Address Register 1
Add ACCU 1 to Address Register 2
Program Display Instruction (Null)
Null Instruction

Null Instruction

Ak 655 5a ST O s

A, FBD 3LAD Jslas g Lzea STL r}gh&ég)jy}o;'\—qb_,:w::;;\s



S395Y 9095 T Oy giuwd YEA

TAK Toggle ACCU1 with ACCU2 tSTL sgi3
TAK P
£ 57 Gl sVsn ST (65 5Vsn ST ez G CPU 3 tSalowlr @a L1, ¥ 5 L5V ST 55 Sl gons TAK st 50
HJbe
L Mwi1o L pte bl @ b 5V a ST 5 Slgiee 5 IS Gl 5095 e
L MW12
TAK
Contents ACCU 1 ACCU 2
before executing TAK instruction <MwW12> <MW10>
after executing TAK instruction <MW10> <Mw12>
Y Jbe
L MW10 .;Mrf,*f)}{;,\;j\)ﬁ?;:»wTAK Jgwed Sleslal b Jle ol s
L MwW12 = - _
S ¥ Slsg,me N ys¥eesST 4 MW12 Hluie 5 Y 55Y¥0 ST 4 MW10 i
JP  NEXT MW10- &%,J&rfra)‘l LT 5035 5p s MWIO>MWI12
TAK S5 b Sypanl 55 55 MWIOSKMWI2 31Ul dew i MW4 & |, MW12
NEXT : - I _ _
T MW4 o 3,5 S AMWI2 s 285 S sue s ois (558 55 Y50 ST 55 (sl sme TAK

3t o sl G315 Jos

POP

:STL sgiwd

POP s
CPU 5 5w opldiSKn SV 5 V58T by ¥ 5 5Y 00 ST b o 555V 50 ST 55 slo CPU (¢l , POP s T
S YoV sSTa Y ) s5V¥msST o ¥ )5V sSTalyt ;5¥0 ST sV 55V STalY ) 5Ye ST 6, s5VsmsST Hler sl

Llee

1815 Y90e5TY S CPU (sl g

Contents ACCU 1 ACCU 2
before executing POP instruction value A value B
after executing POP instruction value B value B
1815 Y90e5 T8 S CPU (sl g
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Symbole Addresd Data | Comment

Type
Agitator Q 8.0|BOOL | Activates the agitator
Agitator fault 0 8.3 | BOOL Display lamp for "Agitator motor fault"
Agitator maint 0 8.4 | BOOL Display lamp for "Agitator motor maintenance"
Agitator off Q 8.2|BOOL | Display lamp for "Agitator OFF"
Agitator on Q0 8.1|BOOL Display lamp for "Agitator ON"
Agitator running I 1.0|BOOL | Feedback signal from the agitator motor
Agitator start I 1.1|BOOL | Start pushbutton agitator
Agitator stop I 1.2| BOOL Stop pushbutton agitator
DB agitator DB 3 FB 1 Instance DB for controlling agitator motor
DB feed pump A DB 1 FB 1 Instance DB for controlling feed pump A
DB feed pump B DB 2 FB 1 Instance DB for controlling feed pump B
Drain QO 9.5| BOOL Activates the drain valve
Drain closed I 0.7|BOOL | Pushbutton for closing drain valve
Drain closed disp | O 9.7| BOOL Display lamp for "Drain valve closed"
Drain open I 0.6|BOOL Pushbutton for opening drain valve
Drain open disp 0) 9.6| BOOL Display lamp for "Drain valve open"
EMER STOP off I 1.6| BOOL EMERGENCY STOP switch
Feed pump A Q 4.4| BOOL Activates the feed pump for ingredient A
Feed pump A fault 0] 4.5 BOOL Display lamp for "Feed pump A fault"
Feed pump A maint 0 4.6| BOOL Display lamp for "Feed pump A maintenance"
Feed pump A off Q 4.3 | BOOL Display lamp for "Feed pump OFF ingredient A"
Feed pump A on 0) 4.2 | BOOL Display lamp for "Feed pump ON ingredient A"
Feed pump A start |I 0.0|BOOL | Start pushbutton feed pump for ingredient A
Feed pump A stop I 0.1| BOOL Stop pushbutton feed pump for ingredient A
Feed pump B Q 5.4| BOOL | Activates the feed pump for ingredient B
Feed pump B fault |Q 5.5| BOOL Display lamp for "Feed pump B fault"
Feed pump B maint 0 5.6 | BOOL Display lamp for "Feed pump B maintenance"
Feed pump B off Q0 5.3| BOOL Display lamp for "Feed pump OFF ingredient B"
Feed pump B on 0] 5.2 | BOOL Display lamp for "Feed pump ON ingredient B"
Feed pump B start |I 0.3| BOOL Start pushbutton feed pump for ingredient B
Feed pump B stop T 0.4| BOOL Stop pushbutton feed pump for ingredient B
Feed valve A Q 4.1|BOOL | Activates the feed valve for ingredient A
Feed valve B QO 5.1|BOOL Activates the feed valve for ingredient B
Flow A I 0.2|BOOL Ingredient A flows
Flow B T 0.5| BOOL Ingredient B flows
Inlet valve A Q 4.0| BOOL | Activates the inlet valve for ingredient A
Inlet valve B Q 5.0| BOOL Activates the inlet valve for ingredient B
Motor block FB 1 FB 1 FB for controlling pumps and agitator motor
Reset maint I 1.7| BOOL Reset pushbutton for maintenance display (all
Tank above min I 1.4 | BOOL Sensor "Mixing tank above minimum level"
Tank below max I 1.3| BOOL Sensor "Mixing tank not full"
Tank empty disp 0 9.2 | BOOL Display lamp for "Mixing tank empty"
Tank max disp Q0 9.0| BOOL Display lamp for "Mixing tank full"
Tank min disp 0 9.1| BOOL Display lamp for "Mixing tank below minimum 1
Tank not empty I 1.5|BOOL Sensor "Mixing tank not empty"
Valve block FC 1 FC 1 FC for controlling valves
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Address |[Declaration |Hame Type Initial value [Comment
0.0|in Start EOOL FLLSE
0.1|in Stop EOOL FALSE
0.2|in Response E0OL FALZE
0.3in Reset Maint BOOL FALZE
2.0lin Timer No TIMER
4,0|in Response_Tine 35TIME F5T#0M3
6. 0|out Fault EOOL FLLSE
f.1|out dtart_Dap BOOL FALZE
6. Z|out Stop_Dsp E0OL FALZE
6. 3|out Maint EOOL FLLSE
g.0[in_out Motor BOOL FALZE

10.0|stat Time_bin WORD W#LE#0

12.0|stat Time_ ECD WORD W#LE#0

14.0|5tat jtarts INT 0

16.0|ztat jtart_Edge EOOL FALRE
Trmmr

Jslea bl an STL QJMuuﬁdlmﬁngr&:’N@«?}:p I, 4l , Code Section s ;5 oS

1wl ol 451, BBPBL (:}?} e )b)LAD

LAD \ STL

DsS9e sl 1y adY 2esF 9 oud AND 380, Ly ghld g o)l o)y sldlLilaw
&_3_)3 O ey LS eud OR - gHlusl ol JLSsw L TR JUSow o a5 004 S ol
Ll Start JUSow g0 ) 4 syl g o wle (Bl HlugSS 043 O gy Oy Lhiwl

Network 1 Start/stop and latching
Al
#3tart #3top #Motor O(#Start
[ | 11 { — O #Motor
#Motor )
| 1 AN #Stop
t = #Motor

JsSe0 Faly garde LS Ole)y S O oy 48 Ty 5> pedse JUSow gud ) Lo
oS gl .JJ)S_}\_»O/_' Jlzs e g e JL,\S_.\_M'/" 9 Jlzs LUhas Jl_x_i_)._m'/x D g Q_'el_ug
033800 0 3d S L o 4 Sddl g8

Network 2 Startup monitoring
A #Motor

L #Response_Time
SD #Timer_No

AN #Motor

R #Timer_No

L #Timer_No

T #Timer_bin

LC #Timer_No

T #Timer_BCD

A #Timer_No

AN #Response

S #Fault

R #Motor
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|| [ | reset
H v : A #Response
#Fault = #Start_Dsp
{rR— R #Fault
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Network 4 Stop lamp
] Stop D
| ’ els;onse i t?pr Sp| AN #Response
| L. e = #Stop_Dsp
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Network 5 Counting the starts
A #Motor
FP #Start_Edge
JCN lab1
L #Starts
+1
T #Starts
lab1: NOP 0

Do Gwey el

sl Ol jparS §1 y> dwyo olxiy 40 God ol

Sl axS S|

Network 6 Maintenance lamp

CHME ==I #Maint
F L #Starts
U= Lso
#3tarcs —|IN1 >=l .
= #Maint
g0 —IN2

waols £l > g odd ydo Fsd Olrdy DlaxS wady HLIS Ty Gw sy S HeSl o S
D g0

Network 7 Reset counter for
number of starts
A #Reset_Maint
A #Maint
JCN END
LO
T #Starts
END: NOP 0

W DB skxl-A
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IDB Editor TI
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eSSBS Al gy 53 sskie s askslwl 5 b OB1 I LS Wb s sk o kil 3 OB 5155 FCL 0 FB1 wiles
355 JLLAD/STL/FBD sy bow 55 b 0iSn oSS 0T (555 5035 3l FC1 o

otz 1, Close ;0pen (55 s » sl GASKB ol 3 5 JSK G 5 st eslinal s 5 4055 ¢ (535,55 Gl sy 61, FCL
555 oozl (Latching) ous ,lug& s I, Valve sy,
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25 eab 3 (Gl oY) (S50 s 5 oS 4 (5 035 4 5 5L FC Lo ods a5

COpen Dsp_Open
Close Dsp_Closed
Walve | _Sp_osec
Valve
153 Koo 85 25 s FC VL Jger 3 s el
Jddress |Declaration |Hame Type Initial value |Comment
0.0[in Open EOOL
0.1l]|in Cloze EOOL
2.0[out Dsp_Open EOOL
Z.1|out Dsp_Closed BOOL
4,0|in_out Valwve BOOL
Cemp

ol o BB (S sl OT 51 25w 2 ppgde 5 okbosls Ol 5 JSb 55 LAD &) FCL el

Network 1 : Open/Close and Latching

#0pen #Close #Valwve
] 1 IK/I 1 |
1T 11 L 1

#WValwe
| |

Network 2 : Display "Valve open”

#Walwve #Dsp_Open
I o |
11 L 1

Network 3 : Display "Valve Closed"

#Dhap_Close
#Walwve d

| 2| T |
| I/)I L 1




Yy 295 4l p JLo iz 41!

OBl >Ib -1
Pl odd (b 5 (G e ) 5l b 3 ke 2] (IS oy 5em T OB il

OB 1
. ’
» Feed pump FB 1
ingredient A
Instance DB 1
-
Inlet valve A FC 1
Feed valve A > FC 1
Feed pump
_ ingredient B FE1
= — -
% Instance DB 2
in
= b
= Inlet valve B FC 1
5
=
Feed valve B FC A1
]
Agitator motor FB 1
Instance DB 3
Drain valve > FC 1
-+
P Switch for tank level
. measurement
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Al odd g5, 5 IS5 ks Enable_motor il . cpl

Address |Declaration |Hame Type Init:(Comment
0. O cenp OBE1l_EW CLARS EYTE Bits 0-3 = 1 (Cowing ewent), B
. 0| tenp OBl_35CAN 1 EYTE 1l (Cold restart scan 1 of 0EL)

2. 0| temn OBE1l_PRIORITY EYTE 1 (Priority of 1 is lowest)
3. 0(cenp 0El_0E_NUMEE EYTE 1l [(Organization block 1, OEL)
4. 0| tenp 0Bl_FESERVED_1 BYTE Rezerved for system
5. 0| tenp OEl_RESERVED_= BYTE Reserwved for ayatem
6. 0| tcenp OE1l_PREV_CYCLE INT Cycle time of prewious 0Bl sca
5.0|temp 0Bl1_MIN CYCLE INT Minimum cycle time of 0Bl (mil

10, 0| temn 0B1_Mdx CYCLE INT Maximum cycle time of 0Bl (mil

1&. 0| temp OEl_DATE_TIME DATE_AND_TII Date and time 0Bl started

20. 0| temp Enable_Maotor BOOL

20. 1| temp Enable_ Valwe BOOL

20, 2| temp Start Fulfilled EBOOL

20, 3| tempn dtop_Fulfilled EOOL

20, 4| temp Inlet Valwe_A4 Open |EOOL

20, 5| temp Inlet Valve_ A Closzed|EOOL

Z0. 6| temp Feed Walwe_ 4 Open EBOOL

20. 7| temp Feed Walwe_4 Closed |EOOL

21.0|tenp Inlet Valwe E Open |EOOL

Z2l.1|temp Inlet Valve B _Closzed|EOOL

2Z1. 2| temp Feed_Walwe_E_Open BOOL

21. 3| temp Feed Walwe E Closed |EOOL

21. 4| temp Open Drain EOOL

21. 5| temp Close_Drain BOOL

2Z1. 6| temp Close_WValwe_FulfilleqBO0L

LAD/STL/FBD A.AUJ.:)é RGO PR a:)}T i(.:kfoaﬂhgab‘ Uj-'\djii}»w@l-»‘b MC)[’EM BE STL Oy gs Mbju:.n
=S eslizul View > Display With (s 5 sl S i Joas 03 L L 1) a0l ooal g o a
Gl dlodspy b # Cade oS SLIS LKl C s oSl bl LS e Dlpses 53 Sl SEapY
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STL Program Without Symbolic Name STL Program With Symbolic Name
Network 1 Interlocks for feed pump A
Al 16 A "EMER_STOP_off"
A 1 13 A "Tank_below_max"
AN Q 95 AN "Drain"
= #Enable_Motor = #Enable_Motor
Network 2 Calling FB Motor for ingredient A
A | 00 A "Feed_pump_A_start"
A  #Enable_Motor A #Enable_Motor
= #Start_Fulfilled = #Start_Fulfilled
A( A(
O I 041 O "Feed_pump_A_stop"
ON #Enable_Motor ON #Enable_Motor
) )
= #Stop_Fulfilled = #Stop_Fulfilled
CALL FB 1, DB1 CALL "Motor_block", "DB_feed_pump_A"
Start :=#Start_Fulfilled Start :=#Start_Fulfilled
Stop :=#Stop_Fulfilled Stop :=#Stop_Fullfilled
Response  :=10.2 Response :="Flow_A"
Reset_Maint :=I1.7 Reset_Maint :="Reset_maint"
Timer_No :=T12 Timer_No :=T12
Response_Time:=S5T#7S Reponse_Time:=S5T#7S
Fault =Q4.5 Fault :="Feed_pump_A_fault"
Start_ Dsp :=Q4.2 Start_Dsp :="Feed_pump_A_on"
Stop_Dsp :=Q4.3 Stop_Dsp :="Feed_pump_A_off"
Maint :=Q4.6 Maint :="Feed_pump_A_maint"
Motor =Q4.4 Motor :="Feed_pump_A"
Network 3 Delaying the valve enable
ingredient A
A Q 44 A "Feed_pump_A"
L S5T#1S L S5T#1S
Ssb T 13 SDT13
AN Q 44 AN "Feed_pump_A"
R T 13 RT13
A T 13 ATA13
= #Enable_Valve = #Enable_Valve
Network 4 Inlet valve control for ingredient A
AN | 02 AN "Flow_A"
AN Q 44 AN "Feed_pump_A"
= #Close_Valve_Fulfilled = #Close_Valve_Fulfilled
CALL FC 1 CALL "Valve_block"
Open :=#Enable_Valve Open :=#Enable_Valve
Close :=#Close_Valve_Fulfilled Close :=#Close_Valve_Fulfilled
Dsp_Open :=#Feed_Valve_A Open Dsp_Open :=#Inlet_Valve_A_Open
Dsp_Closed:=#Feed_Valve_A_Closed Dsp_Closed:=#Inlet_Valve_A_Closed
Valve :=Q4.1 Valve :="Inlet_Valve_A"
Network 5 Feed valve control for ingredient A
AN | 02 AN "Flow_A"
AN Q 44 AN "Feed_pump_A"
= #Close_Valve_Fulfilled = #Close_Valve_Fulfilled
CALL FC 1 CALL "Valve_block"
Open :=#Enable_Valve Open :=#Enable_Valve
Close :=#Close_Valve_Fulfilled Close :=#Close_Valve_Fulfilled
Dsp_Open :=#Feed_Valve_A Open Dsp_Open :=#Feed_Valve_A_Open
Dsp_Closed:=#Feed_Valve_A_Closed Dsp_Closed:=#Feed_Valve_A_Closed

Valve :=Q4.1 Valve :="Feed_Valve A"
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STL Program Without Symbolic Name STL Program With Symbolic Name

Network 6 Interlocks for feed pump B

A T 16 A "EMER_STOP_off"
A I 13 A "Tank_below_max"
AN Q 95 AN "Drain"
= #Enable Motor = "Enable_Motor
Network 7 Calling FB Motor for ingredient B
A T 03 A "Feed_pump_B_start"
A #Enable Motor A #Enable_Motor
= #Start Fulfilled = #Start_Fulfilled
A( A(
O I 04 O "Feed_pump_B_stop"

ON #Enable Motor

~

= #Stop_Fulfilled

CALL FB 1,DB2

Start =#Start_Fulfilled
Stop =#Stop_Fulfilled
Response  :=10.5
Reset_Maint :=I1.7
Timer No :=T14
Response_Time:=S5T#7S
Fault =Q5.5

Start Dsp :=Q5.2
Stop_Dsp :=Q5.3

ON #Enable_Motor

)

= #Stop_Fulfilled

CALL "Motor_block", "DB_feed_pump_B"
Start :=#Start_Fulfilled

Stop :=#Stop_Fullfilled
Response :="Flow_B"
Reset_Maint :="Reset_maint"
Timer_No :=T14
Reponse_Time:=S5T#7S

Fault :="Feed_pump_B_fault"
Start_Dsp :="Feed_pump_B_on"
Stop_Dsp :="Feed_pump_B_off"

Maint =Q5.6 Maint :="Feed_pump_B_maint"
Motor =Q5.4 Motor :="Feed_pump_B"
Network 8 Delaying the valve enable
ingredient B
A Q 54 A "Feed_pump_B"
L S5T#1S L S5T#1S
SD T 15 SDT15
AN Q 54 AN "Feed_pump_B"
R T 15 RT15
AT15

A T 15
= #Enable Valve

= #Enable_Valve

AN 1 05

AN Q 54

= #Close Valve Fulfilled

CALL FC 1

Open  :=#Enable_Valve

Close :=#Close Valve Fulfilled

Dsp_Open :=#Inlet Valve B Open
Dsp_Closed:=#Inlet Valve B Closed
Valve :=Q5.0

Network 9 Inlet valve control for ingredient B
AN "Flow_B"

AN "Feed_pump_B"

= #Close_Valve_Fulfilled

CALL "Valve_block"

Open :=#Enable_Valve

Close :=#Close_Valve_Fulfilled

Dsp_Open :=#Inlet_Valve_B_Open
Dsp_Closed:=#Inlet_Valve_B_Closed

Valve :="Inlet_Valve_B"

AN 1 05

AN Q 54

= #Close Valve Fulfilled

CALL FC 1

Open  :=#Enable Valve

Close :=#Close Valve Fulfilled
Dsp_Open :=#Feed Valve B Open
Dsp_Closed:=#Feed_Valve B Closed
Valve :=0Q5.1

Network 10 Feed valve control for ingredient B
AN "Flow_B"

AN "Feed_pump_B"

= #Close_Valve_Fulfilled

CALL "Valve_block"

Open :=#Enable_Valve

Close :=#Close_Valve_Fulfilled

Dsp_Open :=#Feed_Valve_B_Open
Dsp_Closed:=#Feed_Valve_B_Closed

Valve :="Feed Valve B"
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STL Program Without Symbolic Name

STL Program With Symbolic Name

AT 16
Al 14
AN Q 95

= #Enable Motor

Network 11 Interlocks for agitator
A "EMER_STOP_off"

A "Tank_above_min"

AN "Drain"

= #Enable_Motor

A T 11

A #Enable Motor

= #Start Fulfilled

A(

o I 12

ON #Enable Motor
)

= #Stop_Fulfilled

CALL FB 1,DB3

Start :=#Start_Fulfilled
Stop =#Stop_Fulfilled
Response  :=I1.0
Reset_Maint :=I1.7
Timer No :=T16
Response Time:=S5T#10S
Fault =Q8.3

Start Dsp :=Q8.1

Stop Dsp :=Q8.2

Network 12 Calling FB Motor for agitator
A "Agitator_start"

A #Enable_Motor

= #Start_Fulfilled

A(

O "Agitator_stop"

ON #Enable_Motor

)

= #Stop_Fulfilled

CALL "Motor_block", "DB_Agitator"
Start :=#Start_Fulfilled

Stop :=#Stop_Fullfilled
Response :="Agitator_running"
Reset_Maint :="Reset_maint"
Timer_No :=T16
Reponse_Time:=S5T#10S
Fault :="Agitator_fault"
Start_Dsp :="Agitator_on"
Stop_Dsp :="Agitator_off"

Maint =Q8.4 Maint :="Agitator_maint"
Motor =0Q8.0 Motor :="Agitator"
Network 13 Interlocks for drain valve
A 1 16 A "EMER_STOP_off"
A 1 15 A "Tank_not_empty"
AN Q 8.0 AN "Agitator"

#Enable Valve

="Enable_Valve

I 0.6
#Enable Valve
#Open_Drain

> 0>

—~

I 07
N #Enable Valve

I~o o

#Close_ Drain
CALL FC 1

Open  :=#Open_Drain
Close :=#Close_Drain
Dsp Open :=Q9.6
Dsp_Closed:=Q9.7

Network 14 Drain valve control
A "Drain_open"

A #Enable_Valve
=#Open_Drain

A(

O "Drain_closed"

ON #Enable_Valve

= #Close_Drain

CALL "Valve_block"

Open :=#0pen_Drain

Close :=#Close_Drain

Dsp_Open :="Drain_open_disp"
Dsp_Closed :="Drain_closed_disp"

Valve :=Q9.5 Valve :="Drain"
Network 15 Tank level display

AN T 13 AN "Tank_below_max"

= Q 90 ="Tank_max_disp"

AN 1 14 AN "Tank_above_min"

= Q 9.l = "Tank_min_disp"

AN I 15 AN "Tank_not_empty"

= Q 92 ="Tank_empty_disp"
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IEC 61131-1 General Information

TABLE OF CONTENT - IEC 61131-1

(incl. page number)

FOREWORD

INTRODUCTION

1 Scope

2 Normative references

3 Definitions

4 Functional characteristics

4.1 Basic functional structure of a programmable controller system

4.2 Characteristics of the CPU function

4.3 Characteristics of the interface function to sensors and actuators

4.4 Characteristics of the communication function

4.5 Characteristics of the human-machine interface (HMI) function

4.6 Characteristics of the programming, debugging, monitoring, testing and
documentation functions

4.7 Characteristics of the power supply functions

5 Availability and reliability

IEC 61131-2 - Equipment Requirements and Tests

Table of Content IEC 61131-2
(incl. page numbers)

1 General

1.1 Scope

1.2 Object of the Standard
1.3 Object of This Part

1.4 Compliance With This Standard
1.5 Type Tests

1.6 Normative References
2 Definitions

2.1 Analog Input

2.2 Analog Output

2.3 Accessible

2.4 Basic PLC (-system)
2.5 Battery

2.6 Clearance

2.7 Coating, Protective
2.8 Comparative Tracking index (CTI)
2.9 Creepage Distance
2.10 Current Sinking

2.11 Current Sourcing

2.12 Digital Input, Type 1
2.13 Digital Input, Type 2
2.14 Digital Input, Type 3
2.15 Digital Output

2.16 Earth
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2.17 EMC (electromagnetic compatibility)

2.18 Enclosed Equipment

2.19 Enclosure

2.20 Equipment class

2.21 Equipment Under Test (EUT)

2.22 External Wiring

2.23 Field wiring

2.24 Functional Earthing Conductor

2.25 Hand-Held Equipment

2.26 Hazardous Live

2.27 Immunity (to a disturbance)

2.28 Immunity Type Test (immunity test)

2.29 Insulation

2.30 Interface

2.31 Internal Wiring

2.32 Isolated (devices, circuits)

2.33 Live Part

2.34 Mains Power Supply

2.35 Material Group

2.36 Micro-Environment:

2.37 Module

2.38 Multi-Channel Module

2.39 Normal Use

2.40 Normal Condition

2.41 Open Equipment

2.42 Operator

2.43 Overvoltage Category (of a circuit or within an electrical system)
2.44 Permanent Installation

2.45 Pollution Degree (in the micro-environment)
2.46 Port

2.47 Portable Equipment

2.48 Protective Conductor

2.49 Protective Extra-Low Voltage (PELV) Circuit
2.50 Protective Impedance

2.51 Recurring Peak Voltage

2.52 Routine Test

2.53 Safety Extra-Low Voltage Circuit (SELV circuit)
2.54 Service Personnel

2.55 Total Output Current (of an output module)
2.56 Type Test

2.57 Unit

2.58 Withstand Type Test (withstand test)

2.59 Working Voltage

Normal Service Conditions and Requirements

Climatic Conditions and Requirements

Mechanical Service Conditions and Requirements

Transport and Storage Conditions and Requirments

Electrical Service Conditions and Requirements

Special Conditions and Requirements

Functional Requirements

4.1 Functional Power Supply and Memory Back-up Requirements

4.2 Digital I/Os

4.3 Analog I/Os

4.4 Communication Interface Requirements

4.5 Main Processing Unit(s) and Memory(ies) of the PLC-system Requirements
4.6 Remote Input/Output Stations (RIOSs) Requirements
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4.7 Peripherals (PADTs, TEs, HMIs) Requirements

4.8 PLC-system Self-Tests and Diagnostics Requirements

4.9 Functional Earthing

4.10 Mounting Requirments

4.11 General Marking Requirements

4.12 Requirements for Normal Service and Functional Type Tests and Verifications

4.13 Requirements for Information on Normal Service and Function

5 Normal Service and Functional Type Tests and Verifications

5.1 Climatic Tests

5.2 Mechanical Tests

5.3 Verification of Special Functional Requirements for Power Ports and Memory Back-up
-- Special Immunity Limits for Power Ports

5.4 Verification of Input/Output Requirements

5.5 Verification of Communication Interface Requirements

5.6 Verification of MPU Requirements

5.7 Verification of Remote I/0O Stations

5.8 Verification of Peripheral (PADTs, TEs, HMIs) Requirements

5.9 Verification of PLC-system Self-Tests and Diagnostics

5.10 Verification of Markings and Manufacturer's Documentation

6 General Information to be Provided by Manufacturer

6.1 Information on Type and Content of Documentation

6.2 Information on Compliance With This Standard

6.3 Information on Reliability

6.4 Information on Other Conditions

6.5 Information on Shipping and Storage

6.6 Information on AC and DC Power Supply

6.7 Information on Digital Inputs (current sinking)

6.8 Information on Digital Outputs for Alternating Currents (current sourcing)

6.9 Information on Digital Outputs for Direct Current (current sourcing)

6.10 Information on Analog Inputs

6.11 Information on Analog Outputs

6.12 Information on Communication Interfaces

6.13 Information on Main Processing Unit(s) and Memory(ies) of the PLC-system

6.14 Information on Remote Input/Output Stations (RIOSs)

6.15 Information on Peripherals (PADTs, TEs, HMIs)

6.16 Information on Self-Tests and Diagnostics

7 Electromagnetic Compatibility (EMC) Requirements

7.1 General

7.2 Emission Requirements

7.3 EMC Immunity Requirements

7.4 Requirements for EMC Tests and Verifications

7.5 Requirements for Information on EMC

8 Electromagnetic Compatibility (EMC) Type Tests and Verifications

8.1 Electromagnetic Compatibility Related Tests

8.2 Test Environment

8.3 Measurement of Radiated Interference

8.4 Measurement of Conducted Interference

8.5 Electrostatic Discharge

8.6 Radio Frequency Electromagnetic Field - Amplitude Modulated

8.7 Power Frequency Magnetic Fields

8.8 Fast Transient Bursts

8.9 High Energy Surges

8.10 Conducted Radio Frequency Interference

8.11 Damped Oscillatory Wave (for Zone C only)

8.12 Voltage Drops and Interruptions Power Ports Type Tests and Verifications

9 Electromagnetic Compatibility (EMC) Information to be Provided by Manufacturer
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10 Safety Requirements

10.1 Protection Against Electrical Shock

10.2 Protection Against the Spread of Fire

10.3 Limited Power Circuits

10.4 Clearance and Creepage Distances Requirements

10.5 Flame Retardant Requirements for Non-Metallic Materials
10.6 Temperature Limits

10.7 Enclosures

10.8 Field Wiring Terminals Constructional Requirements

10.9 Provisions for Protective Earthing

10.10 Wiring

10.11 Switching Devices

10.12 Components

10.13 Battery Requirements

10.14 Maximum Voltage and Minimum Voltage

10.15 Markings and Identification

10.16 Requirements for Safety Type Tests and Verifications

10.17 Requirements for Safety Routine Tests and Verifications
10.18 Requirements for Information on Safety

11 Safety Type Tests and Verifications

11.1 Safety Related Mechanical Tests and Verifications

11.2 Safety Related Electrical Tests

11.3 Single Fault Condition Test - General

12 Safety Routine Tests

12.1 Dielectric Withstand Test

12.2 Dielectric Withstand Verification Test

12.3 Protective Earthing Test

13 Safety Information to be Provided by the Manufacturer

13.1 Information on Evaluation of Enclosures for Open Equipment (power dissipation)
13.2 Information on Mechanical Terminal Connection

Annex A | (Informative) Illustration of PLC-system Hardware Definitions
Annex B | (Informative) Digital Input Standard Operating Range Equations
Annex C | (Normative) Test Tools

C.1 Jointed Test Finger

C.2 Test Pins

Annex D | (Informative) Zone C EMC Immunity Levels

Annex E | (Informative) Overvoltage Example

Annex F (Informative) Bibliography

IEC 61131-3 Programming Languages

TABLE OF CONTENT IEC 61131-3

General

Scope

Normative references

Definitions

Overview and general requirements
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Compliance

Common elements
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Use of printed characters
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2.2 External representation of data

2.3 Data types

2.4 Variables

2.5 Program organization units

2.6 Sequential Function Chart (SFC) elements
2.7 Configuration elements

3. Textual languages

3.1 Common elements

3.2 Instruction list (IL)

3.3 Structured Text (ST)

4. Graphic languages

4.1 Common elements

4.2 Ladder Diagram (LD)

4.3 Function Block Diagram (FBD)

ANNEX A Specification method for textual languages (normative)
A.l Syntax

A.2 Semantics

ANNEX B Formal specifications of language elements (normative)
B.0 Programming model

B.1 Common elements

B.2 Language IL (Instruction List)

B.3 Language ST (Structured Text)

ANNEX C Delimiters and Keywords (normative)
ANNEX D Implementation-dependent parameters (normative)
ANNEX E Error Conditions (normative)

ANNEX F Examples (informative)

F.1 Function WEIGH

F.2 Function block CMD_MONITOR

F.3 Function block FWD_REV_MON

F.4 Function block STACK_INT

F.5 Function block MIX_2_BRIX

F.6 Analog signal processing

F.7 Program GRAVEL

F.8 Program AGV

F.9 Use of enumerated data types

F.10 Function block RTC (Real Time Clock)
F.11 Function block ALRM_INT

ANNEX G Index (informative)

ANNEX H Reference character set (informative)

IEC 61131- 4 User Guidelines

TABLE OF CONTENT IEC 61131-4

General

Scope

References

W{N |~

Use of this report

Definitions

Application program (user program)
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Automated system:
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2.3 PLC-system

2.4 Programmable controller (PLC)

2.5 Programmable controller system (PLC-system)

Key elements of IEC 61131-1, Part 1: General information

PLC hardware model

Basic functional structure of a PLC system

CPU function

Programming languages

Availability and reliability

Re-start of PLC operating system

Documents supplied to the user

AIWWWWWWIWW
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Key elements of IEC 61131-2: Part 2 - Equipment requirements and testing

4.1 Scope of Part 2

4.2 Definitions

4.3 Functional requirements

4.4 Electromagnetic compatibility (EMC) requirements
4.5 Safety requirements for PLC equipment

4.6 Information to be provided by the manufacturer

4.7 Compliance with IEC 61131-2 standard

5 Key elements of IEC61131-3: Part 3 - Programming Languages
5.1 Technical contents of Part 3

5.2 Common Elements

5.3 Programming languages

5.4 Applications program development

5.5 Implementation

6 Key Elements of IEC61131-5, Part 5 - Communication
6.1 Scope of Part 5

6.2 Technical contents of IEC61131-5 and the PLC model
6.3 Communication Model

6.4 PLC communication services

6.5 Application functions

6.6 Communication function blocks

6.7 Compliance

7. Key elements of IEC61131-7, Part 7 - Fuzzy Logic programming
7.1 General outline of Part 7

7.2 Integration of fuzzy control application into the programmable controllers
7.3 Fuzzy Control Language (FCL)

7.4 Exchange of fuzzy control programs

7.5 Compliance

8 General rules for installation

8.1 Environmental conditions

8.2 Field wiring

8.3 Electromagnetic compatibility

8.4 User system markings

9 PLC in Functional safety applications

9.1 Using a PLC in a safety-related application

9.2 Safety-related system - Safety requirements

9.3 PLC requirements in a safety-related system

9.4 Integration of PLC into safety-related system

Annex A User checklists

A.l Equipment data

A.2 General information checklist

A.3 Equipment requirements checklist

A.4 Checklist on programming languages

A.5 Checklist on communication

A.6 Checklist on Fuzzy control language
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A.7 Checklist on installation

A.8 Checklist on safety-related application

Annex B Comparism of EN and IEC61131

C1 Advance Planning

c2 Variable Naming Conventions / Methodologies

Cc2.1 Naming Methodologies

C2.2 Use of Upper & Lower Case

C2.3 Consistent Project Prefixes, Suffixes and Acronyms
C2.4 Sequential Function Chart (SFC) step naming

C3 Structure / Organization

C3.1 Program Structure by area / process flow

C3.2 Structured Variables (Data Types) for multiple devices
C3.3 Data Arrays for data storage & Manipulation

C4 Use of the Appropriate Language
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Digitized for Analog Input and Output Values
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Resolution in Bits (+ Sign) Decimal o Hex High-Order Byte Analol?o‘\:va-l(;:der Byte
8 128 80 VZ0000000 1TXXXXXXX
9 64 40 VZ0000000 01XXXXXX
10 32 20 VZ0000000 001XXXXX
11 16 10 VZ0000000 0001xxxXx
12 8 8 VZ0000000 00001xxx
13 4 4 VZ0000000 000001xx
14 2 2 VZ0000000 0000001x
15 1 1 VZ0000000 00000001
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Voltage Ranges
Measuring Measuring| Measuring Measuring Measuring Units
Range Range Range Range Range Range
+ 80 mV +250 mV +500 mV MV 25V Decimal| Hex
> 04.071 >293.97 >587.94 >1.175 >2.9397 32767 TFFFY Overflow
94.071 293.97 587.94 1.175 2.9397 32511 TEFFY
: : : : : : : Overrange
80.003 250.01 500.02 1.00004 2.5001 27649 scoty
80.000 250.00 500.00 1.000 2.500 27648 5Co0Yy
60.000 187.50 375.00 0.750 1.875 20736 100
: : : : : : Nominal
range
- 60.000 - 187.50 - 375.00 -0.750 —-1.875 20736 | AF00y
—80.000 —250.00 —500.00 —1.000 —2.500 27648 | %400y
—80.003 —250.01 —500.02 —1.00004 | —2.5001 27649 9FFY
: : : : : : : Underrange|
-94.74 —293.98 - 587.96 -1.175 —-293398 | -32512 | 810y
<94.074 <293.98 <587.96 <1.175 <293398 | -32768 | S0 Underflow
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Voltage and Current Measuring Ranges
Measuring Measuring Measuring |Measuring Units
Range Range Range Range Range
5V +£10V 5% 10 mA £32mA  |[£20mA Decimal | Hex
>5.8794 > 11.7589 >3.7628 > 23515 32767 TFFFH Overflow
5.8794 11.7589 3.7628 23.515 32511 TEFFH
: : : : : ; Overrange
5.0002 10.0004 3.2001 20.0007 27649 6COTH
5.00 10.00 3.200 20.000 27648 BCO0H
375 7.50 2.400 14.998 20736 5100H
: : : : : ; Nominal range
-3.75 —-7.50 —2.400 —14.998 —20736 | AFOOH
—-5.00 —10.00 —3.200 —20.000 —27648 | 9400H
—5.0002 —10.0004 —3.2001 —~20.0007 [-27649 | %FFH
: : : : : ) Underrange
—5.8796 —11.759 —3.7629 - 23516 —32512 | ®100H
<5.8796 <11.759 <3.7629 <23.516 32768 | B00H Underflow
Voltage and Current Measuring Ranges

Measuring Measuring| Measuring Units

Range Range Range Range

1to5V 020 mA 4 to 20 mA Decimal| Hex

>5.7036 >23515 >22.810 32767 | T Overflow

5.7036 23.515 22.810 32511 TEFFH

: : : : : Overrange

5.0001 20.0007 20.0005 27649 | BCOMH

5.000 20.000 20.000 27648 | °C0H

4.000 14.998 16.000 20736 | S100H

Nominal range

1.000 0.000 4.000 0 OH

0.9999 -0.0007 3.9995 -1 FFFFH

: : : : : Underrange

0.2963 -3.5185 1.1852 —4864 | EDOOH

<0.2963 <3.5185 <1.1852 32768 | T000H Underflow
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Resistance-Type Sensors

Measuring Measuring | Measuring | Units
Range Range Range Range
150 O 300 Q 600 O Decimal | Hex
> 176.383 >352.767 |>705.534 |32767 PR Overflow
176.383 352.767 705.534 32511 TEFFH
: : : : : Overrange
150.005 300.011 600.022 27649 | 6COMH
150.000 300.000 600.000 27648 BCO0H
112.500 225.000 450.000 20736 | S100H
Nominal range

0.000 0.000 0.000 0 OH
(negative values physically not possible) -1 FFFFH

: : Underrange

_4864 EDOOH
- - - -32768 | B9 1 Underflow

Standard Temperature Range, Pt 100

Standard Uni
nits

Temperature Range
Range Pt 100 | Decimal Hex
850 °C
>1000.0 32767 TFFFH Overflow

1000.0 10000 27T0H

: : : Overrange
850.1 8501 2135H
850.0 8500 21340

: : : Nominal range
—200.0 —2000 F830H
—200.1 —2001 FB2FH
: : : Underrange
—243.0 —2430 F682H
<2430 32768 BO00H Underflow
Climate Temperature Range, Pt 100

Standard Units

Temperature Range
Range Pt 100 Decimal Hex

130 °C

> 155.00 32767 TFFFH Overflow
155.00 15500 3C8CH

: : : Overrange
130.01 13001 32CoH

130.00 13000 32C8H

: : : Nominal range
—-120.00 —~12000 D120H

—-120.01 —-12001 DTTFH

: : : Underrange
~145.00 —-14500 C75CH

<145.00 —32768 BO00H Underflow
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Standard Temperature Range, Ni 100

Standard Units
Temperature Range
Range Ni 100 Decimal Hex
250 °C
>295.0 32767 PP Overflow
295.0 2950 BEeH
: : : Overrange
250.1 2501 9CsH
250.0 2500 e
: : : Nominal range
-60.0 -600 FDAsH
—-60.1 —601 FDATH
: : : Underrange
-105.0 -1050 FBEGH
<105,0 32768 8000 Underflow
Climate Temperature Range, Ni 100
Standard Units
Tempera_ture Range
ZR;:?S BILI00 Decimal Hex
>295.00 32767 TFFFH Overflow
295.00 29500 733CH
: : : Overrange
250.01 25001 61A9H
250.00 25000 BTABH
: : ’ Nominal range
—-60.00 —6000 E8S0H
—60.01 —6001 EBBFH
: : : Underrange
—~105.00 —~10500 DBFCH
<105.00 32768 8000 Underflow
Thermocouple Type K
Temperature Units
Range in °C Range
Type K Decimal Hex
>1622 32767 TFFFH Overflow
1622 16220 SFSCH
: : : Overrange
1373 13730 SoAZH
1372 13720 S598H
: : ) Nominal range
270 —2700 Fo7an
<270 <2700 <ForaH Underrange

In the case of incorrect wiring (e. g. polarity reversal or open inputs) or of a sensor error in
the negative range (e. g. incorrect thermocouple type), the analog input module signals

underflow below FOC5H and Outputs 8000H

B bo ey
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Thermocouple Type N
Temperature Units
Range in °C Range
Type N Decimal | Hexadecimal
>1550 32767 | °FH Overflow
1550 15500 | 3CBCH
: : : Overrange
1301 13010 | 3202
1300 13000 | 3%
: : ' Nominal range
-270 —2700 | Fo74H
<270 <2700 | 7 Underrange
Thermocouple Type J
;Zr::::i?ge Units Range
Type J Decimal | Hexadecimal
>1450 32767 | A Overflow
1450 14500 | JoA4H
: : : Overrange
1201 12010 | “FFAH
1200 12000 | ZFEOH
: : Nominal range
-210.0 —2100 | F7CCH
<210 <2100 | <FTCCH Underrange
Thermocouple Type E
l’;z:ng:;:gzre Units Range
[Type E Decimal Hexadecimal
>1201 32767 TFFFH Overflow
1200 12000 2EEOH
: : Overrange
1001 10010 27TAH
1000 10000 27T0H
: : : Nominal range
1270 2700 Fora
< 271 < 2700 <Fo7aH Underrange
Thermocouple Type L
;z:‘g:;f‘f,‘ge Units Range
Type L Decimal | Hexadecimal
>1150 32767 | TTTH Overflow
1150 11500 | ZCECH
: : : Overrange
901 9010 23328
900 9000 2328
: : : Nominal range
—-200 —2000 FB30H
<200 <2000 | <F80H Underrange

In the case of incorrect wiring (e. g. polarity reversal or open inputs) or of a sensor error in the
negative range (e. g. incorrect thermocouple type), the analog input module signals underflow
below FOC5H and Outputs 8000H
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Voltage Output Ranges
Output Output Output Units
Range Range Range Decimal Hex Range
0to10V 1to5V +10 V
0 0 0 >32511 >7EFFH Overflow
11.7589 5.8794 11.7589 32511 TEFFH
: : : : : Overrange
10.0004 5.0002 10.0004 27649 6COTH
10.0000 5.0000 10.0000 27648 GCO0H
0 1.0000 0 0 OH
Nomial range
~ 6912 E500H
~-6913 E4FFH
—10.0000 | —27648 9400
0 :0.9999 10.0004 — 27649 S3FFH
: : : Underrange
0 - 11.7589 | -32512 8100H
0 <32512 <BT00H Underflow
Current Output Ranges
Output Output Output Units
Range Range Range Decimal Hex Range
0 to 20 mA 4to 20 mA| +20 mA
0 0 0 >32511 >TEFFR T Overflow
23.515 22.81 23.515 32511 TEFFR
: : : : : Overrange
20.0007 20.005 20.0007 27649 6COTH
20.000 20.000 20.000 27648 BCO0H
0 4.000 0 0 OH
Nominal range
— 6912 E500H
~6913 E4FFH
—-20.000 | —27648 9400H
0 3.9995 — 27649 93FFH
: : ; Underrange
0 —23515 | —32512 8100H
0 0 <32512 <BTO0H Underflow
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English Program Elements
Mnemonics Catalog
+ Integer math Instruction

= Bit logic Instruction

) Bit logic Instruction
+AR1 Accumulator

+AR2 Accumulator

+D Integer math Instruction
-D Integer math Instruction
*D Integer math Instruction
/D Integer math Instruction
7D Compare

+I Integer math Instruction
-1 Integer math Instruction
*] Integer math Instruction
/1 Integer math Instruction
1 Compare

+R Floating point Instruction
-R Floating point Instruction
*R Floating point Instruction
/R Floating point Instruction
7R Compare

A Bit logic Instruction

A( Bit logic Instruction
ABS Floating point Instruction
ACOS Floating point Instruction
AD Word logic Instruction
AN Bit logic Instruction
AN( Bit logic Instruction
ASIN Floating point Instruction
ATAN Floating point Instruction
AW Word logic Instruction
BE Program control

BEC Program control

BEU Program control

BLD Program control

BTD Convert

BTI Convert

CAD Convert

CALL Program control

CALL Program control

Description

Add Integer Constant (16, 32-Bit)

Assign

Nesting Closed

AR1 Add ACCU 1 to Address Register 1

AR2 Add ACCU 1 to Address Register 2

Add ACCU 1 and ACCU 2 as Double Integer (32-Bit)

Multiply ACCU 1 and ACCU 2 as Double Integer (32-Bit)

Divide ACCU 2 by ACCU 1 as Double Integer(32-Bit)

Compare Double Integer (32-Bit) ==, <>, >, <, >=, <=

Add ACCU 1 and ACCU 2 as Integer (16-Bit)

Subtract ACCU 1 from ACCU 2 as Integer (16-Bit)

Multiply ACCU 1 and ACCU 2 as Integer (16-Bit)

Divide ACCU 2 by ACCU 1 as Integer (16-Bit)

Compare Integer (16-Bit) ==, <>, >, <, >= <=

Add ACCU 1 and ACCU 2 as a Floating-Point Number (32-Bit IEEE-FP)
Subtract ACCU 1 from ACCU 2 as a Floating-Point Number (32-Bit IEEE-FP)
Multiply ACCU 1 and ACCU 2 as Floating-Point Number (32-Bit IEEE-FP)
Divide ACCU 2 by ACCU 1 as a Floating-Point Number (32-Bit IEEE-FP)
Number (32-Bit IEEE-FP)

Compare Floating-Point Number (32-Bit) ==, <>, >, <, >=, <=

And

And with Nesting Open

Absolute Value of a Floating-Point Number (32-Bit IEEE-FP)

Generate the Arc Cosine of a Floating-Point Number (32-Bit)

AND Double Word (32-Bit)

And Not

And Not with Nesting Open

Generate the Arc Sine of a Floating-Point Number (32-Bit)
Generate the Arc Tangent of a Floating-Point Number (32-Bit)
AND Word (16-Bit)

Block End

Block End Conditional

Block End Unconditional

Program Display Instruction (Null)

BCD to Integer (32-Bit)

BCD to Integer (16-Bit)

Change Byte Sequence in ACCU 1 (32-Bit)

Block Call

Call Multiple Instance
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English
Mnemonics

CALL
CAR
CAW
CcC
CD
CDB
CLR
COS
CU
DEC
DTB
DTR
ENT
EXP
FN
FP
FR
FR
INC
INVD
INVI
ITB
ITD
JBI
IC
JCB
JCN
JL
M
IMZ

JNBI
JO
JOS
JP
JPZ
JU
JUO
Jz

L DBLG
L DBNO

Program Elements

Catalog

Program control
Load/Transfer
Convert

Program control
Counters

Convert

Bit logic Instruction
Floating point Instruction
Counters
Accumulator
Convert

Convert
Accumulator
Floating point Instruction
Bit logic Instruction
Bit logic Instruction
Counters

Timers
Accumulator
Convert

Convert

Convert

Convert

Jumps

Jumps

Jumps

Jumps

Jumps

Jumps

Jumps

Jumps

Jumps

Jumps

Jumps

Jumps

Jumps

Jumps

Jumps

Jumps

Jumps
Load/Transfer
Load/Transfer
Load/Transfer

Description

Call Block from a Library

Exchange Address Register 1 with Address Register 2
Change Byte Sequence in ACCU 1-L (16-Bit)
Conditional Call

Counter Down

Exchange Shared DB and Instance DB

Clear RLO (=0)

Generate the Cosine of Angles as Floating-Point Numbers (32-Bit)
Counter Up

Decrement ACCU 1-L-L

Double Integer (32-Bit) to BCD

Convert Double Integer (32-Bit) to Floating-Point (32-Bit IEEE-FP)
Enter ACCU Stack

Generate the Exponential Value of a Floating-Point Number (32-Bit)
Edge Negative

Edge Positive

Enable Counter (Free) (free, FR C 0 to C 255)
Enable Timer (Free)

Increment ACCU 1-L-L

Ones Complement Double Integer (32-Bit)
Ones Complement Integer (16-Bit)

Integer (16-Bit) to BCD

Integer (16-Bit) to Double Integer (32-Bit)
Jump if BR =1

Jump if RLO =1

JCB SPBB Jumps Jump if RLO = 1 with BR
Jump if RLO =0

Jumps Jump to Labels

Jump if Minus

Jump if Minus or Zero

Jump if Not Zero

Jump if RLO = 0 with BR

Jump if BR=0

Jump if OV =1

Jump if OS =1

Jump if Plus

Jump if Plus or Zero

Jump Unconditional

Jump if Unordered

Jump if Zero

Load

Load Length of Shared DB in ACCU 1

Load Number of Shared DB in ACCU 1
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English Program Elements Description

Mnemonics Catalog

L DILG Load/Transfer Load Length of Instance DB in ACCU 1

L DINO Load/Transfer Load Number of Instance DB in ACCU 1

L STW Load/Transfer Load Status Word into ACCU 1

L Timers Load Current Timer Value into ACCU 1 as Integer (the current timer
value can be a number from 0 to 255, for example, L T 32)

L Counters Load Current Counter Value into ACCU 1 (the current counter value
can be a number from 0 to 255, for example, L C 15)

LARI1 Load/Transfer Load Address Register 1 from ACCU 1

LARI1 <D> | Load/Transfer Load Address Register 1 with Double Integer (32-Bit Pointer)

LAR1 AR2 | Load/Transfer Load Address Register 1 from Address Register 2

LAR2 Load/Transfer Load Address Register 2 from ACCU 1

LAR2 <D> | Load/Transfer Load Address Register 2 with Double Integer (32-Bit Pointer)

LC Counters Load Current Counter Value into ACCU 1 as BCD (the current timer
value can be a number from 0 to 255, for example, LC C 15)

LC Timers Load Current Timer Value into ACCU 1 as BCD (the current counter
alue can be a number from 0 to 255, for example, LC T 32)

LEAVE Accumulator Leave ACCU Stack

LN Floating point Instruction Generate the Natural Logarithm of a Floating-Point Number (32-Bit)

LOOP Jumps Loop

MCR( Program control Save RLO in MCR Stack, Begin MCR

JMCR Program control End MCR

MCRA Program control Activate MCR Area

MCRD Program control Deactivate MCR Area

MOD Integer math Instruction Division Remainder Double Integer (32-Bit)

NEGD Convert Twos Complement Double Integer (32-Bit)

NEGI Convert Twos Complement Integer (16-Bit)

NEGR Convert Negate Floating-Point Number (32-Bit, IEEE-FP)

NOP 0 Accumulator Null Instruction

NOP 1 Accumulator Null Instruction

NOT Bit logic Instruction Negate RLO

(o) Bit logic Instruction Or

O( Bit logic Instruction Or with Nesting Open

OD Bit logic Instruction OR Double Word (32-Bit)

ON Bit logic Instruction Or Not

ON( Bit logic Instruction Or Not with Nesting Open

OPN DB call Open a Data Block

oW Word logic Instruction OR Word (16-Bit)

POP Accumulator CPU with Two ACCUs

POP Accumulator CPU with Four ACCUs

POP Accumulator CPU with Two ACCUs

PUSH Accumulator CPU with Four ACCUs

R Bit logic Instruction Reset

R Counters Reset Counter (the current counter can be a number from 0 to 255,
for example, R C 15)

R Timers Reset Timer (the current timer can be a number from 0 to 255, for

example, R T 32)
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Mnemonics

RLD
RLDA
RND
RND-
RND+
RRD
RRDA
S

S

SAVE
SD
SE
SET
SF
SIN
SLD
SLW
SP
SQR
SQRT
SRD
SRW
SS
SSD
SSI

TAK
TAN
TARI1
TAR1
TAR1
TAR2
TAR2
TRUNC
ucC

X(
XN
XN(
XOD
XOW

Program Elements

Catalog
Shift/Rotate

Shift/Rotate
Convert

Convert

Convert
Shift/Rotate
Shift/Rotate

Bit logic Instruction
Counters

Bit logic Instruction
Timers
Timers
Bit logic Instruction
Timers

Floating point Instruction

Shift/Rotate
Shift/Rotate
Timers

Floating point Instruction
Floating point Instruction

Shift/Rotate
Shift/Rotate
Timers
Shift/Rotate
Shift/Rotate
Load/Transfer
Load/Transfer
Accumulator

Floating point Instruction

Load/Transfer
Load/Transfer
Load/Transfer
Load/Transfer
Load/Transfer
Convert

Program control
Bit logic Instruction
Bit logic Instruction
Bit logic Instruction
Bit logic Instruction

Word logic Instruction
Word logic Instruction

Description

Rotate Left Double Word (32-Bit)
Rotate ACCU 1 Left via CC 1 (32-Bit)
Round

Round to Lower Double Integer

Round to Upper Double Integer
Rotate Right Double Word (32-Bit)
Rotate ACCU 1 Right via CC 1 (32-Bit)
Set

Set Counter Preset Value (the current counter can be a number from
0 to 255, for example, S C 15)
Save RLO in BR Register

On-Delay Timer

Extended Pulse Timer

Set

Off-Delay Timer

Generate the Sine of Angles as Floating-Point Numbers (32-Bit)
Shift Left Double Word (32-Bit)

Shift Left Word (16-Bit)

Pulse Timer

Generate the Square of a Floating-Point Number (32-Bit)
Generate the Square Root of a Floating-Point Number (32-Bit)
Shift Right Double Word (32-Bit)

Shift Right Word (16-Bit)

Retentive On-Delay Timer

Shift Sign Double Integer (32-Bit)

Shift Sign Integer (16-Bit)

Transfer

Transfer ACCU 1 into Status Word

Toggle ACCU 1 with ACCU 2

Generate the Tangent of Angles as Floating-Point Numbers (32-Bit)
Transfer Address Register 1 to ACCU 1

Transfer Address Register 1 to Destination (32-Bit Pointer)
Transfer Address Register 1 to Address Register 2
Transfer Address Register 2 to ACCU 1

Transfer Address Register 2 to Destination (32-Bit Pointer)
Truncate

Unconditional Call

Exclusive Or

Exclusive Or with Nesting Open

Exclusive Or Not

Exclusive Or Not with Nesting Open

Exclusive OR Double Word (32-Bit)

Exclusive OR Word (16-Bit)
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Instr. Length Execution Time in ps
IAddress Description in ‘
ID Words CPU 412 CPU 414 CPU 416 CPU 417
Bit Logic Instructions
A/AN IAND/AND NOT
e} a.b [Input/output 1%/2 0.2/0.3 0.1 0.08 0.1
M a.b [Bit memory 1**2 0.2/0.3 0.1 0.08 0.1
L a.b |Local data bit 2 0.3 0.1 0.08 0.1
DBX a.b |Data bit 2 0.3 0.1 0.08 0.1
DIX a.b [Instance data bit 2 0.3 0.1 0.08 0.1
c [d] Memory-indirect, area-internal 2 0.3+ 0.1+ 0.08+ 0.1+
c [AR1,m] Register-ind., area-internal 2 0.3+ 0.1+ 0.08+ 0.1+
(AR1)
c [AR2,m] Register-ind., area-internal 2 0.3+ 0.1+ 0.08+ 0.1+
(AR2)
[AR1,m] |Area-crossing (AR1) 2 0.3+ 0.1+ 0.08+ 0.1+
[AR2,m] |Area-crossing (AR2) 2 0.3+ 0.1+ 0.08+ 0.1+
Parameter ia parameter 2 0.3+ 0.1+ 0.08+ 0.1+
O/ON OR/OR NOT
1/Q a.b [Input/output 1*2 0.2/0.3 0.1 0.08 0.1
M a.b [Bit memory 112 0.2/0.3 0.1 0.08 0.1
L a.b |Local data bit 2 0.3 0.1 0.08 0.1
DBX a.b |Data bit 2 0.3 0.1 0.08 0.1
DIX a.b [Instance data bit 2 0.3 0.1 0.08 0.1
c [d] Memory-indirect, area-internal 2 0.3+ 0.1+ 0.08+ 0.1+
c [AR1,m] Register-ind., area-internal 2 0.3+ 0.1+ 0.08+ 0.1+
(AR1)
c [AR2,m] Register-ind., area-internal 2 0.3+ 0.1+ 0.08+ 0.1+
(AR2)
[AR1,m] lArea-crossing (AR1) 2 0.3+ 0.1+ 0.08+ 0.1+
[AR2,m] lArea-crossing (AR2) 2 0.3+ 0.1+ 0.08+ 0.1+
Parameter ia parameter 2 0.3+ 0.1+ 0.08+ 0.1+
XIXN Exclusive OR/
Exclusive OR NOT
e} a.b |Input/output 2 0.3 0.1 0.08 0.1
M a.b [Bit memory 2 0.3 0.1 0.08 0.1
L a.b [Local data bit 2 0.3 0.1 0.08 0.1
DBX a.b |Data bit 2 0.3 0.1 0.08 0.1
DIX a.b [Instance data bit 2 0.3 0.1 0.08 0.1
ic [d] Memory-indirect, area-internal 2 0.3+ 0.1+ 0.08+ 0.1+
c [AR1,m] Register-ind., area-internal 2 0.3+ 0.1+ 0.08+ 0.1+
(AR1)
c [AR2,m] Register-ind., area-internal 2 0.3+ 0.1+ 0.08+ 0.1+
(AR2)
[AR1,m] |Area-crossing (AR1) 2 0.3+ 0.1+ 0.08+ 0.1+
[AR2,m] |Area-crossing (AR2) 2 0.3+ 0.1+ 0.08+ 0.1+
Parameter ia parameter 2 0.3+ 0.1+ 0.08+ 0.1+
Bit Logic Instructions with Parenthetical Expressions
A( IAND left parenthesis 1 0.1 0.1 0.08 0.1
AN( IAND NOT left parenthesis 1 0.1 0.1 0.08 0.1
O( OR left parenthesis 1 0.1 0.1 0.08 0.1
ON( OR NOT left parenthesis 1 0.1 0.1 0.08 0.1
X( Exclusive OR left parenthesis 1 0.1 0.1 0.08 0.1
XN( Exclusive OR NOT left 1 0.1 0.1 0.08 0.1
parenthesis
) Right parenthesis, removing 1 0.1 0.1 0.08 0.1
lan entry from the nesting
stack.

+ Plus time required for loading the address of the instruction (see page 20)
*  With direct instruction addressing; Address area 0 to 127
** With direct instruction addressing; Address area 0 to 255
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Instr. Length Execution Time in ys
IAddress Description in
ID Words | CPU412 | CPU 414 CPU 416 CPU 417
ORing of AND Instructions
(0] ORing of AND operations 1 0.1 0.1 0.08 0.1
according to the rule: AND
before OR
Logic Instructions with Timers and Counters
A/AN IAND/AND NOT
T f Timer 172 0,3 0.1 0.08 0.1
T [e] [Timer, memory-indirect 2 0.3+ 0.1+ 0.08+ 0.1+
addressing
c f Counter 1912 0,3 0.1 0.08 0.1
C [e] Counter, memory-indirect 2 0.3+ 0.1+ 0.08+ 0.1+
addressing
Timer [Timer/counter (addressing via 2 0.3+ 0.1+ 0.08+ 0.1+
para. parameter)
ICounter 0.3+ 0.1+ 0.08+ 0.1+
para.
O/ON IOR/OR NOT
T f [Timer 1972 0.3 0.1 0.08 0.1
T [e] ITimer, memory-indirect addr. 2 0.3+ 0.1+ 0.08+ 0.1+
c f Counter 1912 0.3 0.1 0.08 0.1
C [e] ICounter, memory-indirect 2 0.3+ 0.1+ 0.08+ 0.1+
addressing
Timer [Timer/counter (addressing via 2 0.3+ 0.1+ 0.08+ 0.1+
para. parameter)
ICounter 0.3+ 0.1+ 0.08+ 0.1+
para.
XIXN EXCLUSIVE OR/EXCLUSIVE
OR NOT
T f [Timer 2 0.3 0.1 0.08 0.1
T [e] [Timer, memory-indirect addr. 2 0.3+ 0.1+ 0.08+ 0.1+
C f Counter 2 0.3 0.1 0.08 0.1
C [e] Counter, mem.-indirect addr. 2 0.3+ 0.1+ 0.08+ 0.1+
Timer EXCLUSIVE OR 2 0.3+ 0.1+ 0.08+ 0.1+
para. timer/counter (addressing
ICounter ia parameter) 0.3+ 0.1+ 0.08+ 0.1+
para.
Word Logic Instructions with the Contents of Accumulator 1
AW IAND ACCU2-L 1 0.1 0.1 0.08 0.1
AW #16#p IAND 16-bit constant 2 0.2 0.1 0.08 0.1
ow OR ACCU2-L 1 0.1 0.1 0.08 0.1
ow \Wi#16#p IOR 16-bit constant 2 0.2 0.1 0.08 0.1
XOW EXCLUSIVE OR ACCU2-L 1 0.1 0.1 0.08 0.1
XOW \Wi#16#p EXCLUSIVE OR 16-bit 2 0.2 0.1 0.08 0.1
constant
AD IAND ACCU2 1 0.1 0.1 0.08 0.1
AD DW#16#p IAND 32-bit constant 3 0.3 0.15 0.12 0.15
oD OR ACCU2 1 0.1 0.1 0.08 0.1
oD DW#16#p IOR 32-bit constant 3 0.3 0.15 0.12 0.15
XOD EXCLUSIVE OR ACCU2 1 0.1 0.1 0.08 0.1
XOD DW##16#p EXCLUSIVE OR 32-bit 3 0.3 0.15 0.12 0.15
constant

+ Plus time required for loading the address of the instruction (see page 20)
1) With direct instruction addressing ;Address area 0 to 255
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Instr. Length Execution Time in ps
IAddress Description in
ID Words | CPU412 | CPU414 | CPU 416 CPU 417

Evaluating Conditions Us

ing AND, OR and EXCLUSIVE OR

A/AN IAND/AND NOT
O/ON OR/OR-NOT
XIXN EXCLUSIVE OR/
EXCLUSIVE-OR-NOT
Result=0
== (A1=0 and A0=0) 1 0.1 0.1 0.08 0.1
>0 Result>0 1 0.1 0.1 0.08 0.1
(CC1=1 and CC0=0)
<0 Result<0 1 0.1 0.1 0.08 0.1
(CC1=0 and CC0=1)
<>0 Result<>0 1 0.1 0.1 0.08 0.1
((CC1=0 and CCO=1) or
(CC1=1 and
CC0=0))
>=0 Result>=0 1 0.1 0.1 0.08 0.1
((CC1=1 and CC0=0) or
(CC1=0 and
CC0=0))
<=0 Result<=0 1 0.1 0.1 0.08 0.1
((CC1=0 and CCO=1) or
(CC1=0 and
CC0=0))
uo Unordered math instruction 1 0.1 0.1 0.08 0.1
(CC1=1 and CC0=1)
oS IAND OS=1 1 0.1 0.1 0.08 0.1
BR IAND BR=1 1 0.1 0.1 0.08 0.1
oV IAND OV=1 1 0.1 0.1 0.08 0.1
Edge-Triggered Instructions
FP/FN [{e] a.b IThe positive/negative edge is 2 0.4 0.2 0.16 0.2
M ab indicated by RLO = 1. The bit 2 0.4 0.2 0.16 0.2
L ab" laddressed in the instruction is 2 0.4 0.2 0.16 0.2
DBX a.b the auxiliary edge bit 2 0.4 0.2 0.16 0.2
memory.
DIX a.b 2 0.4 0.2 0.16 0.2
c [d] 2 0.4+ 0.2+ 0.16+ 0.2+
c [AR1,m] 2 0.4+ 0.2+ 0.16+ 0.2+
c [AR2,m] 2 0.4+ 0.2+ 0.16+ 0.2+
[AR1,m] 2 0.4+ 0.2+ 0.16+ 0.2+
[AR2,m] 2 0.4+ 0.2+ 0.16+ 0.2+
Parameter 2 0.4+ 0.2+ 0.16+ 0.2+
Plus time required for loading the address of the instruction (see page 20)
1) Unnecessary if the bit being monitored is in the process image (local data of a block are only valid while the block is running).
Setting/Resetting Bit Addresses
S Set addressed bit to “1”
R Set addressed bit to “0”
I1Q ab Input/output 1972 0.3/0.4 0.2 0.16 0.2
M ab Bit memory 1212 0.3/0.4 0.2 0.16 0.2
L ab Local data bit 2 0.4 0.2 0.16 0.2
DBX a.b Data bit 2 0.4 0.2 0.16 0.2
DIX a.b Instance data bit 2 0.4 0.2 0.16 0.2
c [d] Memory-indirect, area- 2 0.4+ 0.2+ 0.16+ 0.2+
internal
c [AR1,m] Register-indirect, area- 2 0.4+ 0.2+ 0.16+ 0.2+
internal (AR1)
c [AR2,m] Register-indirect, area- 2 0.4+ 0.2+ 0.16+ 0.2+
internal (AR2)
[AR1,m] IArea-crossing (AR1) 2 0.4+ 0.2+ 0.16+ 0.2+
[AR2,m] IArea-crossing (AR2) 2 0.4+ 0.2+ 0.16+ 0.2+
Parameter ia parameter 2 0.4+ 0.2+ 0.16+ 0.2+
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Instr. Length Execution Time in ps
IAddress Description in
ID Words | CPU412 | CPU 414 CPU 416 CPU 417
Setting/Resetting Bit Addresses, continued
= |Assign RLO
11Q ab To input/output 172 0.3/0.4 0.2 0.16 0.2
M ab [To bit memory 1212 0.3/0.4 0.2 0.16 0.2
L a.b To local data bit R 0.4 0.2 0.16 0.2
DBX ab [To data bit 2 0.4 0.2 0.16 0.2
DIX a.b ITo instance data bit 2 0.4 0.2 0.16 0.2
ic [d] Memory-indirect, area- 2 0.4+ 0.2+ 0.16+ 0.2+
internal
c [AR1,m] Register-indirect, area- 2 0.4+ 0.2+ 0.16+ 0.2+
internal (AR1)
c [AR2,m] Register-indirect, area- 2 0.4+ 0.2+ 0.16+ 0.2+
internal (AR2)
[AR1,m] |Area-crossing (AR1) 2 0.4+ 0.2+ 0.16+ 0.2+
[AR2,m] |Area-crossing (AR2) 2 0.4+ 0.2+ 0.16+ 0.2+
Parameter \Via parameter 2 0.4+ 0.2+ 0.16+ 0.2+
Plus time required for loading the address of the instruction (see page 20)
With direct instruction addressing; Address area 0 to 127
With direct instruction addressing; Address area 0 to 255
Instructions Directly Affecting the RLO
CLR ISet RLO to “0” 1 0.1 0.1 0.08 0.1
SET Set RLO to “1” 1 0.1 0.1 0.08 0.1
NOT Negate RLO 1 0.1 0.1 0.08 0.1
SAVE Save RLO to the BR bit 1 0.1 0.1 0.08 0.1
Timer Instructions
SP T f Start timer as pulse on edge [17/2 0.3/0.4 0.2 0.16 0.2
T [e] ichange from “0” to “1” 0.3+0.4+ 0.2+ 0.16+ 0.2+
ITimer para. 2 0.4+ 0.2+ 0.16+ 0.2+
SE T f Start timer as extended pulse [1/2 0.3/0.4 0.2 0.16 0.2
on
T [e] ledge change from “0” to “1” 0.4+ 0.2+ 0.16+ 0.2+
[Timer para. 2 0.4+ 0.2+ 0.16+ 0.2+
SD Tf Start timer as ON delay on |12 0.3/0.4 0.2 0.16 0.2
ledge
T [e] ichange from “0” to “1” 0.4+ 0.2+ 0.16+ 0.2+
[Timer para. 2 0.4+ 0.2+ 0.16+ 0.2+
SS T f Start timer as retentive ON 1”72 0.3/0.4 0.2 0.16 0.2
delay
IT [e] lon edge change from “0” to 0.4+ 0.2+ 0.16+ 0.2+
eqn
[Timer para. 2 0.4+ 0.2+ 0.16+ 0.2+
SF Tf Start timer as OFF delay on  [1"/2 0.3/0.4 0.2 0.16 0.2
ledge
IT [e] ichange from “0” to “1” 0.4+ 0.2+ 0.16+ 0.2+
[Timer para. 2 0.4+ 0.2+ 0.16+ 0.2+
FR I f Enable timer for restarting on [1"/2 0.3/0.4 0.2 0.16 0.2
T [e] ledge change from “0” to “1” 0.4+ 0.2+ 0.16+ 0.2+
(reset edge bit memory for
[Timer para. istarting timer) 2 0.4+ 0.2+ 0.16+ 0.2+
R f Reset timer 1712 0.3/0.4 0.2 0.16 0.2
T [e] 0.4+ 0.2+ 0.16+ 0.2+
[Timer para. 2 0.4+ 0.2+ 0.16+ 0.2+
Plus time required for loading the address of the instruction (see page 20)
With direct instruction addressing Timer No.: 0 to 255
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Instr. Length Execution Time in ys
IAddress Description in }
1D Words CPU 412 CPU 414 CPU 416 CPU 417
Counter Instructions
S Cf Presetting of counter on edge[1%/2 0.3/0.4 0.2 0.16 0.2
C [e] change from “0” to “1” 0.4+ 0.2+ 0.16+ 0.2+
Counter para. 2 0.4+ 0.2+ 0.16+ 0.2+
R Cf Reset counter to “0” 1912 0.3/0.4 0.2 0.16 0.2
C [e] hen RLO =*1” 0.4+ 0.2+ 0.16+ 0.2+
Counter para. 2 0.4+ 0.2+ 0.16+ 0.2+
cu Cf Increment counter by 1 on ~ [1%/2 0.3/0.4 0.2 0.16 0.2
ledge
C [e] change from “0” to “1” 0.4+ 0.2+ 0.16+ 0.2+
Counter para. 2 0.4+ 0.2+ 0.16+ 0.2+
cD Cf Decrement counter by 1 on  [19/2 0.3/0.4 0.2 0.16 0.2
ledge
C [e] change from “0” to “1” 0.4+ 0.2+ 0.16+ 0.2+
Counter para. 2 0.4+ 0.2+ 0.16+ 0.2+
FR Cf Enable counter on edge 1°/2 0.3/0.4 0.2 0.16 0.2
change
C [e] from “0” to “1” (reset edge bit 0.4+ 0.2+ 0.16+ 0.2+
memory for up and down
Counter para. icounting and setting the 2 0.4+ 0.2+ 0.16+ 0.2+
counter)
Load Instructions
L Load ...
B a Input byte 12 0.2/0.3 0.1 0.08 0.1
QB a Output byte 172 0.2/0.3 0.1 0.08 0.1
PIB a Peripheral input byte 2 2 0.3 0.1 0.08 0.1
MB a Bit memory byte 1912 0.2/0.3 0.1 0.08 0.1
LB a Local data byte 2 0.3 0.1 0.08 0.1
DBB a Data byte 2 0.3 0.1 0.08 0.1
DIB a Instance data byte 2 0.3 0.1 0.08 0.1
g [d] Memory-indirect, area- 2 0.3+ 0.1+ 0.08+ 0.1+
internal
g [AR1,m] Register-indirect, area- 2 0.3+ 0.1+ 0.08+ 0.1+
internal (AR1)
9 [AR2,m] Register-indirect, area- 2 0.3+ 0.1+ 0.08+ 0.1+
internal (AR2)
B[AR1,m] |Area-crossing (AR1) 2 0.3+ 0.1+ 0.08+ 0.1+
B[AR2,m] IArea-crossing (AR2) 2 0.3+ 0.1+ 0.08+ 0.1+
Parameter ia parameter 2 0.3+ 0.1+ 0.08+ 0.1+
Load ...
W a Input word 1972 0.2/0.3 0.1 0.08 0.1
Qw Output word 112 0.2/0.3 0.1 0.08 0.1
PIW a Peripheral input word % 2 0.3 0.1 0.08 0.1
MW a Bit memory word 1972 0.2/0.3 0.1 0.08 0.1
LW a Local data word 2 0.3 0.1 0.08 0.1
DBW a Data word 2 0.3 0.1 0.08 0.1
DIW a Instance data word 2 0.3 0.1 0.08 0.1
... into ACCU1-L
h [d] Memory-indirect, area- 2 0.3+ 0.1+ 0.08+ 0.1+
internal
h [AR1,m] Register-indirect, area- 2 0.3+ 0.1+ 0.08+ 0.1+
internal (AR1)
h [AR2,m] Register-indirect, area- 2 0.3+ 0.1+ 0.08+ 0.1+
internal (AR2)
W[AR1,m] IArea-crossing (AR1) R 0.3+ 0.1+ 0.08+ 0.1
W[AR2,m] lArea-crossing (AR2) 2 0.3+ 0.1+ 0.08+ 0.1+
Parameter ia parameter 2 0.3+ 0.1+ 0.08+ 0.1
+ Plus time required for loading the address of the instruction (see page 20)
0) With direct instruction addressing Counter No.: 0 to 255
1) With indirect instruction addressing; Address area 0 to 127
2) The following peripheral acknowledgement time must be observed with CPU 414-4H and CPU 417-4H: solo 37 ps, redundant 67 ps
3) With direct instruction addressing; Address area 0 to 255
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Instr. Length Execution Time in ps
IAddress Description in | ‘
1D Words CPU412 | CPU414 | CPU 416 CPU 417
Load Instructions, continued
L Load ...
IDa Input double word 112 0.3/0.4 0.2 0.16 0.2
QD a Output double word 112 0.3/0.4 0.2 0.16 0.2
PID a 2F)’eripheral input double word |2 0.3/0.4 0.2 0.16 0.2
MD a Bit memory double word 1972 0.3/0.4 0.2 0.16 0.2
LD a Local data double word R 0.4 0.2 0.16 0.2
DBD a Data double word 2 0.4 0.2 0.16 0.2
DID a Instance data double word 2 0.4 0.2 0.16 0.2
... in ACCU1
i [d] Memory-indirect, area 2 0.4+ 0.2+ 0.16+ 0.2+
internal
i [AR1,m] Register-ind., area internal |2 0.4+ 0.2+ 0.16+ 0.2+
(AR1)
i [AR2,m] Register-ind., area internal |2 0.4+ 0.2+ 0.16+ 0.2+
(AR2)
D[AR1,m] IArea-crossing (AR1) 2 0.4+ 0.2+ 0.16+ 0.2+
D[AR2,m] IArea-crossing (AR2) 2 0.4+ 0.2+ 0.16+ 0.2+
Parameter ia parameter 2 0.4+ 0.2+ 0.16+ 0.2+
Load ...
k8 8-bit constant into ACCU1-LL 2 0.2 0.1 0.08 0.1
k16 16-bit constant into ACCU1-L 2 0.2 0.1 0.08 0.1
k32 32-bit constant into ACCU1 3 0.3 0.15 0.12 0.15
Parameter Load constant into ACCU1 2 0.2/0.3+ 0.1+ 0.08+ 0.1+
(addressed via parameter)
2#n Load 16-bit binary constant |2 0.2 0.1 0.08 0.1
into
IACCU1-L
Load 32-bit binary constant |3 0.3 0.15 0.12 0.15
into
IACCU1
B#16#p Load 8-bit-hexadecimal 1 0.1 0.1 0.08 0.1
constant
into ACCU1-L
\Wi#16#p Load 16-bit hexadecimal R 0.2 0.1 0.08 0.1
constant into ACCU1-L
DW##16#p Load 32-bit hexadecimal 3 0.3 0.15 0.12 0.15
Load ...
X Load 1 character 2 0.2 0.1 0.08 0.1
XX’ Load 2 characters 2 0.2 0.1 0.08 0.1
XXX’ Load 3 characters 3 0.3 0.15 0.12 0.15
'XXXX’ Load 4 characters 3 0.3 0.15 0.12 0.15
D# time Load IEC date 3 0.3 0.15 0.12 0.15
value
IS5T# time value Load S7 time constant (16 |2 0.2 0.1 0.08 0.1
bits)
TOD# time value Load IEC time constant B 0.3 0.15 0.12 0.15
T# time value Load 16-bit time constant 2 0.2 0.1 0.08 0.1
Load 32-bit time constant 3 0.3 0.15 0.12 0.15
IC# count value lLoad counter constant (BCD [2 0.2 0.1 0.08 0.1
icode)
B# (b1, b2) Load constant as byte (b1, |2 0.2 0.1 0.08 0.1
b2)
B# (b1, b2, b3, Load constant as 4 bytes <] 0.3 0.15 0.12 0.15
b4) (b1, b2, b3, b4)
P# bit Load bit pointer 3 0.3 0.15 0.12 0.15
pointer
L# integer Load 32-bit integer constant 3 0.3 0.15 0.12 0.15
Real number Load floating-point number 3 0.3 0.15 0.12 0.15

Plus time required for loading the address of the instruction (see page 20)
With indirect instruction addressing; Address area 0 to 127

The following peripheral acknowledgement time must be observed with CPU 414-4H and CPU 417-4H: solo 37 us, redundant 67 ps

With direct instruction addressing; Address area 0 to 255
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Instr. Length Execution Time in ps
IAddress Description in ‘ ‘
1D Words CPU 412 CPU 414 CPU 416 CPU 417
Load Instructions for Timers and Counters
L Tf Load time value 1712 0.2/0.3 0.1 0.08 0.1
T (e) 2 0.3+ 0.1+ 0.08+ 0.1+
Timer para. Load time value (addressed |2 0.3+ 0.1+ 0.08+ 0.1+
ia parameter)
Cf Load count value 1912 0.2/0.3 0.1 0.08 0.1
C (e) 2 0.3+ 0.1+ 0.08+ 0.1+
ICounter para. Load count value (addressed |2 0.3+ 0.1+ 0.08+ 0.1+
ia parameter)
LC Tf Load time value in BCD 172 0.3 0.3 0.24 0.3
T (e) 2 0.3+ 0.3+ 0.24+ 0.3+
Timer para. Load time value in BCD 2 0.3+ 0.3+ 0.24+ 0.3+
(addressed via parameter)
Cf Load count value in BCD 172 0.3 0.3 0.24 0.3
C (e) 2 0.3+ 0.3+ 0.24+ 0.3+
ICounter para. Load count value in BCD 2 0.3+ 0.3+ 0.24+ 0.3+
(addressed via parameter)
Plus time required for loading the address of the instruction (see page 20)
1) With direct instruction addressing; Timer/counter No.: 0 to 255
Transfer Instructions
T [Transfer contents of
IACCU1-LL to ...
IB a input byte 1772 0.2/0.3 0.1 0.08 0.1
QB a output byte 12 0.2/0.3 0.1 0.08 0.1
PQB a peripheral output bytez) 2 0.3 0.1 0.08 0.1
MB a bit memory byte 1972 0.2/0.3 0.1 0.08 0.1
LB a local data byte 2 0.3 0.1 0.08 0.1
DBB a data byte 2 0.3 0.1 0.08 0.1
DIB a instance data byte 2 0.3 0.1 0.08 0.1
g [d] Memory-indirect, area 2 0.3+ 0.1+ 0.08+ 0.1+
internal
g [AR1,m] Register-ind., area internal |2 0.3+ 0.1+ 0.08+ 0.1+
(AR1)
g [AR2,m] Register-ind., area internal |2 0.3+ 0.1+ 0.08+ 0.1+
(AR2)
B[AR1,m] IArea-crossing (AR1) 2 0.3+ 0.1+ 0.08+ 0.1+
B[AR2,m] IArea-crossing (AR2) 2 0.3+ 0.1+ 0.08+ 0.1+
Parameter ia parameter 2 0.3+ 0.1+ 0.08+ 0.1+
Plus time required for loading the address of the instruction (see page 20)
With direct instruction addressing; Address area 0 to 127
The following peripheral acknowledgement time must be observed with CPU 414-4H and CPU 417-4H: solo 29 us, redundant 58 ps
3) With direct instruction addressing; Address area 0 to 255
T [Transfer contents of ACCU1-
Lto ...
W a input word 172 0.2/0.3 0.1 0.08 0.1
Qw a output word 172 0.2/0.3 0.1 0.08 0.1
PQW a peripheral output word® 2 0.3 0.1 0.08 0.1
MW a bit memory word 1972 0.2/0.3 0.1 0.08 0.1
LW a local data word 2 0.3 0.1 0.08 0.1
DBW a data word 2 0.3 0.1 0.08 0.1
DIW a instance data word 2 0.3 0.1 0.08 0.1
h [d] Memory-indirect, area 2 0.3+ 0.1+ 0.08+ 0.1+
internal
h [AR1.m] Register-ind., area internal |2 0.3+ 0.1+ 0.08+ 0.1+
(ART)
h [AR2,m] Register-ind., area internal |2 0.3+ 0.1+ 0.08+ 0.1+
(AR2)
W[AR1.m] IArea-crossing (AR1) 2 0.3+ 0.1+ 0.08+ 0.1+
W[AR2,m] IArea-crossing (AR2) 2 0.3+ 0.1+ 0.08+ 0.1+
Parameter ia parameter 2 0.3+ 0.1+ 0.08+ 0.1+
Plus time required for loading the address of the instruction (see page 20)

With direct instruction addressing; Address area 0 to 127
The following peripheral acknowledgement time must be observed with CPU 414-4H and CPU 417-4H: solo 32 us, redundant 61 ps
With direct instruction addressing; Address area 0 to 255
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Instr. Length Execution Time in ps
IAddress Description in ‘ ‘ ‘
ID Words CPU412 | CPU414 | CPU416 CPU 417
Transfer Instructions, continued
T [Transfer contents of
IACCU1 to ...
ID a Input double word 172 0.3/0.4 0.2 0.16 0.2
QD a Output double word 1972 0.3/0.4 0.2 0.16 0.2
PQD a periph. output double word 2 2 0.4 0.2 0.16 0.2
MD a Bit memory double word 1912 0.3/0.4 0.2 0.16 0.2
LD a Local data double word R 0.4 0.2 0.16 0.2
DBD a Data double word 2 0.4 0.2 0.16 0.2
DID a Instance data double word |2 0.4 0.2 0.16 0.2
T i [d] Memory-indirect, area 2 0.4+ 0.2+ 0.16+ 0.2+
internal
i [AR1,m] Register-ind., area internal |2 0.4+ 0.2+ 0.16+ 0.2+
(AR1)
i [AR2,m] Register-ind., area internal 2 0.4+ 0.2+ 0.16+ 0.2+
(AR2)
D[AR1,m] lArea-crossing (AR1) 2 0.4+ 0.2+ 0.16+ 0.2+
D[AR2,m] IArea-crossing (AR2) 2 0.4+ 0.2+ 0.16+ 0.2+
Parameter ia parameter 2 0.4+ 0.2+ 0.16+ 0.2+
Plus time required for loading the address of the instruction (see page 20)

With direct instruction addressing; Address area 0 to 127
The following peripheral acknowledgement time must be observed with CPU 414-4H and CPU 417-4H: solo 36 s, redundant 65 ps
3) With direct instruction addressing; Address area 0 to 255

Load and Transfer Instructions for Address Registers

LAR1 Load contents from ...
- IACCU1 1 0.2 0.2 0.16 0.2
IAR2 IAddress register 2 1 0.2 0.2 0.16 0.2
DBD a Data double word 2 0.4 0.3 0.24 0.3
DID a Instance data double word |2 0.4 0.3 0.24 0.3
m 32-bit constant as pointer 3 0.3 0.2 0.16 0.2
LD a Local data double word 2 0.4 0.3 0.24 0.3
MD a Bit memory double word 2 0.4 0.3 0.24 0.3
... into AR1
LAR2 Load contents from ...
- IACCU1 1 0.2 0.2 0.16 0.2
DBD a Data double word 2 0.4 0.3 0.24 0.3
DID a Instance data double word |2 0.4 0.3 0.24 0.3
m 32-bit constant as pointer ] 0.3 0.2 0.16 0.2
LD a Local data double word 2 0.4 0.3 0.24 0.3
MD a Bit memory double word 2 0.4 0.3 0.24 0.3
... into AR2
TAR1 [Transfer contents from AR1
in ...
- IACCU1 1 0.1 0.1 0.08 0.1
IAR2 IAddress register 2 1 0.2 0.2 0.16 0.2
DBD a Data double word 2 0.4 0.2 0.16 0.2
DID a Instance data double word 2 0.4 0.2 0.16 0.2
LD a Local data double word 2 0.4 0.2 0.16 0.2
MD a Bit memory double word 2 0.4 0.2 0.16 0.2
TAR2 [Transfer contents from AR2
in ...
- IACCU1 1 0.1 0.1 0.08 0.1
DBD a Data double word 2 0.4 0.2 0.16 0.2
DID a Instance data double word 2 0.4 0.2 0.16 0.2
LD a Local data double word 2 0.4 0.2 0.16 0.2
MD a Bit memory double word 2 0.4 0.2 0.16 0.2
CAR Exchange the contents of 1 0.4 0.4 0.32 0.4
IAR1 and AR2
Load and Transfer Instructions for the Status Word
L STW Load status word into ACCU1 0.1 0.1 0.08 0.1
T STW [Transfer ACCU1 (bits O to 8) 0.1 0.1 0.08 0.1
to the status word
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Instr.
IAddress
1D

Description

Length
in
Words

Execution Time in ps

CPU 412

CPU 414

CPU 416

CPU 417

Load Instructions for DB Number and DB Length

L DBNO
L DINO

L DBLG

L DILG

Load number of data block
Load number of instance data
block

Load length of data block into
byte

Load length of instance data
block into byte

1
1

1

1

0.1
0.1

0.1

0.1

0.1
0.1

0.1

0.1

0.08
0.08

0.08

0.08

o9
T4

0.1

Integer Math (16 Bits)
+|

*

IAdd 2 integers (16 bits)
(ACCU1-L)=(ACCU1-
L)+(ACCU2-L)

Subtract 1 integer from
lanother (16 bits)
(ACCU1-L)=(ACCU2-L)-
(ACCU1-L)

Multiply 1 integer by another
(16 bit52
(ACCU1)=(ACCU2-L)%(ACCU1-L)

Divide 1 integer by another
(16 bits)
(ACCU1-L)=(ACCU2-
L):(ACCU1-L)

[The remainder is in ACCU1-H

1

1

0.1

0.1

0.8

0.8

0.1

0.1

0.8

0.8

0.08

0.64

0.64

0.1

0.1

0.8

0.8

Integer Math (32 Bits)
+D

-D

*D

MOD

IAdd 2 integers (32-bit)
(ACCU1)=(ACCU2)+(ACCU1)|

Subtract 1 integer from
another (32 bits)
(ACCU1)=(ACCU2)-(ACCU1)

Multiply 1 integer by another
32 bitsg

(ACCU1)=(ACCU2)4(ACCU1)

Divide 1 integer by another
(32 bits)
(ACCU1)=(ACCU2):(ACCU1)

Divide 1 integer by another
(32 bits) and

load the remainder into
IACCU1:
(ACCU1)=remainder of

1

0.1

0.1

0.1

0.1

0.08

0.08

0.1

0.1

Floating-Point Math (32 Bits)

+R

-R

*R

NEGR

ABS

[(ACCU2):(ACCU1)]
IAdd 2 real numbers (32 bits)
(ACCU1)=(ACCU2)+(ACCU1)

Subtract 1 real number from
another (32 bits)
(ACCU1)=(ACCU2)-(ACCU1)
Multiply 1 real number by
another (32 bits
(ACCU1)=(ACCU2)«(ACCU1)

Divide 1 real number by
another (32 bits)
(ACCU1)=(ACCU2):(ACCU1)
Negate the real number in
IACCU1

Form the absolute value of
the real
number in ACCU1

1

1

1

0.6

0.6

2.1

0.1

0.1

0.6

0.6

2.1

0.1

0.1

0.48

0.48

0.08

0.08

0.6

0.6

2.1

0.1

0.1

Square Root and Square Instructions (32 Bits)

SQRT

SQR

Calculate the square root of a
real number in ACCU1

Form the square of the real
number in ACCU1

1

1

@40

37 -39

o
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Instr. Length Execution Time in ps
|IAddress Description in
1D Words CPU412 | CPU414 | CPU 416 CPU 417
Logarithmic Function (32 Bits)
LN Form the natural logarithm of |1 63 35 33 35
a
real number in ACCU1
EXP Calculate the exponential 1 63 35 32-34 135
alue
of a real number in ACCU1 to
the

base e (= 2.71828)

Trigonometrical Functions (32 Bits)

SIN Calculate the sine of areal |1 56 31 30 31
number

ASIN Calculate the arcsine of a real|1 117-133 B5-74 62-70 65-74
number

COSs Calculate the cosine of a real [1 58 32 30 32
number

ACOS Calculate the arccosine of a |1 122 - 139 68 - 77 65 - 72 68 - 77
real
number

TAN Calculate the tangent of a 1 58 - 63 32-35 30 - 33 32 -35
real
number

ATAN Calculate the arctangent of a [1 43 -58 24 - 32 23 - 30 24 - 32
real
number

Adding Constants
+ i8

IAdd an 8-bit integer constant |1 0.1 0.1 0.08 0.1
+ i16 IAdd a 16-bit integer constant |2 0.2 0.1 0.08 0.1
+ i32 IAdd a 32-bit integer constant [3 0.3 0.15 0.12 0.15
Adding Using Address Registers
+AR1 IAdd the contents of ACCU1-L[1 0.2 0.2 0.16 0.2
to
those of AR1
+AR1 m (0 to IAdd a pointer constant to the 2 0.2 0.2 0.16 0.2
1095) contents of AR1
+AR2 IAdd the contents of ACCU1-L|1 0.2 0.2 0.16 0.2
to
those of AR2
+AR2 m (0 to IAdd pointer constant to the |2 0.2 0.2 0.16 0.2
1095) contents of AR2
Comparison Instructions (16-Bit Integers)
== IACCU2-L=ACCU1-L 1 0.1 0.1 0.08 0.1
<>| IACCU2-L_ACCU1-L 1 0.1 0.1 0.08 0.1
<l IACCU2-L<ACCU1-L 1 0.1 0.1 0.08 0.1
<=l IACCU2-L<=ACCU1-L 1 0.1 0.1 0.08 0.1
> IACCU2-L>ACCU1-L 1 0.1 0.1 0.08 0.1

>=| IACCU2-L>=ACCU1-L 1 0.1 0.1 0.08 0.1
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Instr. Length Execution Time in ps
IAddress |Description in
ID Words CPU412 | CPU414 | CPU 416 CPU 417
Comparison Instructions (32-Bit Integers)
== IACCU2=ACCU1 1 0.1 0.1 0.08 0.1
<>D IACCU2_ACCU1 1 0.1 0.1 0.08 0.1
<D IACCU2<ACCU1 1 0.1 0.1 0.08 0.1
<=D IACCU2<=ACCU1 1 0.1 0.1 0.08 0.1
>D IACCU2>ACCU1 1 0.1 0.1 0.08 0.1
>=D IACCU2>=ACCU1 1 0.1 0.1 0.08 0.1
== IACCU2=ACCU1 1 0.1 0.1 0.08 0.1
<>R IACCU2_ACCU1 1 0.1 0.1 0.08 0.1
<R IACCU2<ACCU1 1 0.1 0.1 0.08 0.1
<=R IACCU2<=ACCU1 1 0.1 0.1 0.08 0.1
>R IACCU2>ACCU1 1 0.1 0.1 0.08 0.1
>=R IACCU2>=ACCU1 1 0.1 0.1 0.08 0.1
Shift Instructions
sLw? Shift the contents of ACCU1-L to the 1 0.1 0.1 0.08 0.1
left. Positions
SLW 0..15 that become free are provided with
zeros.
SLD Shift the contents of ACCU1 to the left. |1 0.1 0.1 0.08 0.1
Positions that
SLD 0..32 become free are provided with zeros.
SRW" Shift the contents of ACCU1-L to the |1 0.1 0.1 0.08 0.1
right. Positions
SRW 0..15 that become free are provided with
zeros.
SLD IShift the contents of ACCU1 to the left. [1 0.1 0.1 0.08 0.1
Positions that
SLD 0...32 lbecome free are provided with zeros.
SRwW" Shift the contents of ACCU1-L to the 1 0.1 0.1 0.08 0.1
right. Positions
SRW 0..15 that become free are provided with
zeros.
SRD Shift the contents of ACCU1 to the right. |1 0.1 0.1 0.08 0.1
Positions
SRD 0..32 that become free are provided with
zeros.
ss|” IShift the contents of ACCU1-L with sign [1 0.1 0.1 0.08 0.1
to the right.
SSI 0..15 Positions that become free are provided
ith with the
isign (bit 15).
SSD Shift the contents of ACCU1 with sign to|1 0.1 0.1 0.08 0.1
the right.
Positions that become free are provided
ith with the
1) No. of places shifted: 0 to 16
Rotate Instructions
RLD Rotate the contents of ACCU1 to the left |1 0.1 0.1 0.08 0.1
RLD 0..32
RRD Rotate the contents of ACCU1 to the right |1 0.1 0.1 0.08 0.1
RRD 0..32
RLDA Rotate the contents of ACCU1 one 0.1 0.1 0.08 0.1 RLDA
bit position to the left through
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Instr. Length Execution Time in us
|IAddress |Description in
ID Words CPU412 | CPU414 | CPU 416 CPU 417
Rotate Instructions, continued
RRDA Rotate the contents of ACCU1 one 0.1 0.1 0.08 0.1 RRDA

bit position to the right through
condition code bit CC 1

Accumulator Transfer Instructions, Incrementing and Decrementing

CAW Reverse the order of the bytes in 1 0.1 0.1 0.08 0.1
IACCU1-L.

CAD Reverse the order of the bytes in 1 0.1 0.1 0.08 0.1
IACCU1.

TAK ISwap the contents of ACCU1 and 1 0.1 0.1 0.08 0.1
IACCU2

ENT The contents of ACCU2 and ACCU3 are|1 0.1 0.1 0.08 0.1
transferred to ACCU3 and ACCU4.

LEAVE [The contents of ACCU3 and ACCU4 are|l 0.1 0.1 0.08 0.1
transferred to ACCU2 and ACCU3.

PUSH The contents of ACCU1, ACCU2 and |1 0.1 0.1 0.08 0.1
IACCU3
lare transferred to ACCU2, ACCU3 and
IACCU4

POP The contents of ACCU2, ACCU3 and 1 0.1 0.1 0.08 0.1
IACCU4
lare transferred to ACCU1, ACCUZ2 and
IACCU3

INC k8 Increment ACCU1-LL 1 0.1 0.1 0.08 0.1

DEC k8 Decrement ACCU1-LL 1 0.1 0.1 0.08 0.1

Program Display and Null Operation Instructions

BLD k8 Program display instruction: 1 0.1 0.1 0.08 0.1

Is treated by the CPU as a null
loperation instruction

NOP 0 Null operation instruction 1 0.1 0.1 0.08 0.1
1

Data Type Conversion Instructions

BTI Convert contents of ACCU1-L 1 0.1 0.1 0.08 0.1
ffrom BCD (0 to +/- 999) to integer
(16 bits) (BCD To Int)

BTD IConvert contents of ACCU1 from 1 0.1 0.1 0.08 0.1
BCD (0 to +/-9 999 999) to
double integer (32 bits) (BCD To
Doubleint)

DTR IConvert contents of ACCU1 from 1 0.3 0.3 0.24 0.3
double integer (32 bits) to real
number (32 bits) (Doubleint To
Real)

ITD IConvert contents of ACCU1 from 1 0.1 0.1 0.08 0.1
integer (16 bits) to double integer
(32 bits) (Int To Doubleint)

ITB IConvert contents of ACCU1-L from 1 0.1 0.1 0.08 0.1
integer (16 bits) to BCD from 0 to
+/- 999 (Int To BCD)

DTB IConvert contents of ACCU1 from 1 0.2 0.2 0.16 0.2
double integer (32 bits) to BCD from 0
lto +/- 9 999 999 (Doubleint To BCD)

RND+ IConvert a real number into a 1 0.4 0.4 0.32 0.4
32-bit integer. The number is
rounded up to the next whole

number.

RND IConvert a real number into a 1 0.4 0.4 0.32 0.4
32-bit integer.

RND- IConvert a real number into a 1 0.4 0.4 0.32 0.4

32-bit integer. The number is
rounded down to the next whole
number.

TRUNC IConvert a real number into a 1 0.4 0.4 0.32 0.4
32-bit integer. The places after
the decimal point are truncated.
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Instr. Length Execution Time in ys
IAddress Description in
1D Words CPU412 | CPU414 | CPU 416 CPU 417
Forming the Ones and Twos Complements
INVI Form the ones complement off|1 0.1 0.1 0.08 0.1
IACCU1-L
INVD Form the ones complement of|1 0.1 0.1 0.08 0.1
IACCU1
NEGI Form the twos complement of |1 0.1 0.1 0.08 0.1
IACCU1-L (integer)
NEGD Form the twos complement of |1 0.1 0.1 0.08 0.1
IJACCU1 (double integer)
Block Call Instructions
CALL FB g, DB q Unconditional call of an FB, [17/2 8.2% 327 2.56 7 XX
ith
lparameter transfer
CALL SFBq, Unconditional call of an SFB, [2 8.2% 3.2% 2.56 % IXX
DB q ith parameter transfer
CALL FCq Unconditional call of a 172 R 1.8% 1.44 % XX
function,
ith parameter transfer
CALL SFC q Unconditional call of an SFC, [2 4.6% 1.8% 1.44 % XX
ith parameter transfer
uc FBq Unconditional call of blocks, [1"/2 2.1/2.2 1.4 1.12 1.4
FC q ithout parameter transfer 2.1/2.2 1.4 1.12 1.4
FB [e] Memory-indirect FB call 2 2.2+ 1.4+ 1.12+ 1.4+
FC [e] Memory-indirect FC call 2 2.2+ 1.4+ 1.12+ 1.4+
Parameter FB/FC call via parameter 2 2.2+ 1.4+ 1.12+ 1.4+
cc FBq Conditional call of blocks, ~ [1"/2 2.3/2.4/04% 1.4/04% 1.12/0.32% [1.4/04%
ithout
FCq parameter transfer 2.3/2.4/0.4% 1.4/04% |1.12/0.32% [1.4/0.4%
FB [e] Memory-indirect FB call 2 2.4+/0.4% 1.4+/0.4% [1.12+/0.32% [1.4+/0.4 ¥
FC [e] Memory-indirect FC call 2 2.4+/0.4%  [1.4+/0.49 [1.12+/0.329 [1.4+/0.49
Parameter FB/FC call via parameter 2 2.4+/0.4% [1.4+/0.49 [1.12+/0.329 [1.4+/0.4Y
OPN Open: 1912
DB q Data block 0.6/0.7 0.3 0.24 0.3
DI q Instance data block 0.7 0.3 0.24 0.3
DB [e] Data block, memory-indirect 0.7+ 0.3+ 0.24+ 0.3+
DI [e] Instance DB, memory-indirect 0.7+ 0.3+ 0.24+ 0.3+
Parameter Data block using parameters 0.7+ 0.3+ 0.24+ 0.3+
Plus time required for loading the address of the instruction (see page 20)
With direct instruction (DB) addressing; Block No. 0 to 255
Depending on RLO, sets RLO = 1
Plus time required for supplying parameters
4) If call is not executed
Block End Instructions
BE End block 1 2.8 2.0 1.60 2.0
BEU End block unconditionally 1 2.8 2.0 1.60 2.0
BEC End block conditionally if 3.0 2.2 1.76 2.2
RLO =“1” 0.4" 0.4" 0.32" 0.4"
If jump is not executed
Exchanging Shared Data Block and Instance Data Block
CcDB Exchange shared data block

land instance data block

‘1

‘0.2

‘0.16
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Instr. Length Execution Time in ps
IAddress Description in ‘ ‘ ‘
D Words | CPU412 | CPU414 | CPU 416 CPU 417
Jump Instructions
JuU LABEL Jump unconditionally 1772 0.5/0.6 0.5 0.4 0.5
Jc LABEL Uump if RLO = “1” 1972 0.5/0.6%  0.5/0.2% [0.4/0.167 [0.5/0.2%
JCN LABEL Wump if RLO = “0” 7 06/02? [0502% |0.4/0.162 [0.5/0.2?
JCB LABEL Jump if RLO = “1”. 2 0.6/022 (05022 [0.4/0.162 [0.5/0.22
ISave the RLO in the BR bit
JNB LABEL Jump if RLO = “0". 0.6/022 (05022 [0.4/0.162 [0.5/0.22
[Save the RLO in the BR bit
JBI LABEL Jump if BR = “1” 2 06/022 (05022 [04/0.162 [0.5/0.22
JNBI LABEL Jump if BR = “0” 2 0.6/022 (05022 [0.4/0.162 (0.5/0.22
JO LABEL Jump on stored overflow 112 0.5/0.6/0.2% 0.5/0.2%  [0.4/0.16 7 [0.5/0.2%
oV =*1"
Jos LABEL .(Jump on ;tored overflow 2 0.6/022 (05022 [0.4/0.162 [0.5/0.22
(0S =“17)
JUo LABEL Jump if “unordered math 2 0.6/02% 05/0.2% [0.4/0.162 [0.5/0.22
instruction” (CC1=1 and
CCo=1)
Jz LABEL Jump if result = 0 192 0.5/0.6/0.22(0.5/0.22  [0.4/0.162 [0.5/0.22
(CC1=0 and CC0=0)
JP LABEL Jump if result > 0 1912 0.5/0.6/0.22(0.5/0.2% [0.4/0.162 [0.5/0.22
(CC1=1 and CC0=0)
JM LABEL Jump if result < 0 1972 0.5/0.6/0.22(0.5/02% [0.4/0.162 [0.5/0.22
(CC1=0 and CCO=1)
JN LABEL Jump if result _ 0 (CC1=1 and|[1"/2 0.5/0.6/0.2% 0.5/0.2%  [0.4/0.16 7 [0.5/0.2%
ICC0=0) or (CC1=0 and
CCo=1)
JMZ LABEL Jump if result 0 (CC1=0 and[2 0.6/022 (05022 [0.4/0.162 [0.5/0.22
ICC0=1) or (CC1=0 and
CC0=0)
JPZ LABEL Jump if result 0 (CC1=1 and[2 0.6/022 (05022 [04/0.162 [0.5/0.22
ICC0=0) or (CC1=0 and
CC0=0)
JL LABEL Uump distributor 2 0.8 0.7 0.56 0.7
LOOP LABEL Decrement ACCU1-Land |2 0.6/0.2" 0.5/02" l0.4/008" [0.502"
jump if ACCU1-L <> 0
1 word long for jump widths between -128 and +127
2) _If jump is not executed
Instructions for the Master Control Relay (MCR)
MCR( Open an MCR zone. 0.1 0.1 0.08 0.1
[Save the RLO to the MCR
istack.
JMCR Close an MCR zone. 1 0.1 0.1 0.08 0.1
Pop an entry off the MCR
istack.
MCRA IActivate the MCR 1 0.1 0.1 0.08 0.1
MCRD Deactivate the MCR 1 0.1 0.1 0.08 0.1
MCR( (Open an MCR zone. 1 0.1 0.1 0.08 0.1
ISave the RLO to the MCR
istack.
JMCR Close an MCR zone. 1 0.1 0.1 0.08 0.1
Pop an entry off the MCR
stack.
MCRA IActivate the MCR 1 0.1 0.1 0.08 0.1
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System Functions

Execution Time in

us
SFC SFC Function CPU CPU CPU CPU CPU CPU
NO. Name 412 414 416 417 414-H 414-H
417-H 417-H
(SOLO) | (Redun)
0 SET_CLK Set clock 340 249 215 249 289 288
1 READ_CLK Read clock 40 29 23 29 29 54
2 SET_RTM Set run-time meter 35 26 20 26 25 26
3 CTRL_RTM Start and stop run-time meter 30 23 18 23 22 22
4 READ_RTM Read run-time meter 41 30 23 30 29 58
5 GADR_LGC Find logical address of a channel 55 39 31 39 38 38
Rack 0
internal DP 66 46 36 46 46 46
6 RD_SINFO Read start information of current OB 54 38 30 38 39 39
7 DP_PRAL [Trigger a process interrupt at the DP 294 208 166 208 - -
master First call
Intermediate call 43 30 24 30 -- -
9 EN_MSG Enable block-related, symbol-related, and 176 122 97 122 128 232
group status messages.
First call, REQ =1
Last call 61 44 34 44 39 62
10 DIS_MSG Disable block-related, symbol-related, and 176 122 97 122 128 232
group status messages.
First call, REQ = 1
Last call 61 44 34 44 39 63
1 DPSYC_FR ISynchronize groups of DP Slaves 170 110 90 110 - --
First call, internal DP interface,
REQ =1
Intermediate call, internal DP interface, 51+n* | 36+n* | 28+n* | 36 +n* - -
BUSY=1" 4 3 2 3
Last call, internal DP interface, BUSY=0 " 51+n* | 36+ | 28+n* | 36+n* - -
4 n*3 2 3
1 DPSYC_FR First call, external DP interface, REQ=1 94 71 60 71 -- -
Intermediate call, external DP interface, 64+n* | 50+n* | 39+n* | 50 +n* - -
BUSY=1" 4 3 2 3
Last call, external DP interface, 64+n* | 50+n* | 39+n* | 50 +n* - -
BUSY=0" 4 3 2 3
12 D_ACT_DP Deactivate and activate DP slaves via 117 76 61 76 - -
integrated DP interface, MODE = 0
12 D_ACT_DP Deactivate and activate DP slaves via 269 179 142 179 -- -
integrated DP interface, MODE = 1
First call
Intermediate call 114 73 59 73 -- -
Last call 231 167 121 167 - -
12 D_ACT_DP Deactivate and activate DP slaves via 378 268 202 268 - -
integrated DP interface, MODE = 2
First call
Intermediate call 113 72 58 72 -- -
Last call 119 76 62 76 - -
12 D_ACT_DP Deactivate and activate DP slaves via X X X X - -
external DP interface, MODE = 0
12 D_ACT_DP Deactivate and activate DP slaves via X X X X - --
external DP interface, MODE = 1
Intermediate call X X X X - -
Last call X X X X - --
12 D_ACT_DP Deactivate and activate DP slaves via X X X X - -
external DP interface, MODE = 2
First call
Intermediate call X X X X - -
13 DP_NRMDG Read slave diagnostic data 300 200 165 200 210 290
First call
Intermediate call -- - -- - 79 79
14 DPRD_DAT Read consistent user data (n bytes) 83 56 45 56 70 96
ia integrated DP interface 3 bytes
ia integrated DP interface 32 bytes 94 67 54 67 88 122
ia external DP interface 3 bytes 86 62 50 62 76 99
ia external DP interface 32 bytes 181 156 137 156 152 209

)

n = number of active jobs with the same logic address
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Execution Time in
us
SFC SFC Function CPU CPU CPU CPU CPU CPU
NO. Name 412 414 416 47 414-H 414-H
417-H 417-H
(SOLO) | (Redun)
15  |DPWR_DAT rite consistent user data (n bytes) 847/91 577/ 457/ 577/ 727/ 947/
ia integrated DP interface 3 bytes 2) 61% 49? 61? 767 98?
ia integrated DP interface 32 bytes 96"/127 | 67" 53"/ 67"/ 88"/ 110"
2) 97? 78 97? 119% 1427
ia external DP interface 3 bytes 88"/94 62"/ 50"/ 62" | 777832 | 100"/
2) 677 547 677 1057
ia external DP interface 32 bytes 178"/ 150"/ 130"/ 150"/ 171" 193"/
2097 181? 1547 181? 201% 2247
17 IALARM_SQ Generate acknowledgeable block-related 440 305 240 305 266 358
messages.
First call, SIG=0—>1
Empty call 130 90 72 90 90 156
18 IALARM_S Generate unacknowledgeable 460 310 250 310 275 365
block-related messages.
First call, SIG=0—> 1
Empty call 140 90 75 90 97 163
1) without data transmission to the process image 2 with data transmission to the process image
19 IALARM_SC IAcknowledgment status of the last 85 60 46 60 56 82
IALARM_SQ entering state message.
20 BLKMOV Copy variable 60+n* | 41+n* | 32+n*|41+n*|42+n* | 42+n*
ithin the work memory 0.3 0.13 0.23 0.13 0.17 0.17
(n = number of bytes to be copied)
Source = Load memory 1400+ | 1160+ | 1100+ | 1160+ | 1124 + | 2065 +
n*1.0 n*0.7 n* 0.7 n*0.7 n*10 [ n*1.98
21 FILL Set array default variables 60+n*|44+n*|34+n*|44+n* | 45+n* | 45+n*
ithin the work memory 0.15 0.13 0.1 0.13 0.12 0.12
(n = length of target variables in bytes)
22 CREAT_DB Create data block 142 94 72 94 155+n*|(424+n*
n = DB length [bytes] 0.1 0.1
Occupy last free DB No. from a field of 606 400 320 400 2877 13601
100 DBs
23 DEL_DB Delete data block 122 81 64 81 179 625
24 ITEST_DB [Test data block 47 32 25 32 68 248
25 ICOMPRESS ICompress user memory 112 78 63 78 93 173
First call (trigger)
Intermediate call (active) 32 23 18 23 22 22
26 UPDAT_PI Update process image input table (run- 45 35 29 35 67 103
time entry for 1 DI 32 in the central rack)
IAl 8* 13Bit 70 59 51 59 155 192
27 UPDAT_PO Update process image output table (run- 45 35 29 35 54 81
time entry for 1 DO 32 in the central rack)
IAO 8* 13Bit 66 55 48 55 122 149
28 SET_TINT Set time-of-day interrupt 108 75 60 75 74 98
29 CAN_TINT Cancel time-of-day interrupt 40 29 22 29 34 34
30 IACT_TINT IActivate time-of-day interrupt 73 53 41 53 51 75
31 QRY_TINT Query time-of-day interrupt 44 34 27 34 33 34
32 SRT_DINT Start time-delay interrupt 65 46 36 46 44 44
33 ICAN_DINT Cancel time-delay interrupt 41 30 23 30 36 36
34 QRY_DINT Query time-delay interrupt 43 33 26 33 32 32
35 MP_ ALM [Trigger multicomputing interrupt 240 171 138 171 -- -
36 MSK_FLT Mask synchronous faults 30 22 17 22 21 21
37 DMSK_FLT Demask synchronous faults 31 23 18 23 22 23
38 READ_ERR Read error register 32 23 18 23 23 23
39 DIS_IRT Discard new events 555 535 580 535 731 732
Block all events (MODE = 0)
Block all events of a priority class 70-190 | 50-145 | 40-160 | 50-145 | 42-194 | 42 - 194
(MODE = 1)
Block one event (MODE = 2) 40-50 | 30-37 | 24-28 | 30-37 | 31-36 | 31-37
40 EN_IRT Stop discarding events 555 535 580 535 736 737
Enable all events (MODE = 0)
Enable all events in a priority class 70-190 | 50-145 | 40-160 | 50- 145 | 42-197 | 42 -197
(MODE = 1)
Enable an event (MODE = 2) 40-50 | 30-37 | 24-28 | 30-37 | 31-37 | 31-37
41 DIS_AIRT Delay interrupt events 248 166 132 166 165 165
the first time delay is activated”
if the delay is already activated 26 19 14 19 18 18

When activating the delay for the first time, the SFC 41 runtime depends on the priority class in which the SFC 41 is called. The
specified runtime refers to the call in OB 1. It decreases while the priority class number increases.
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Execution Time in
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SFC SFC Function CPU CPU CPU CPU CPU CPU
NO. Name 412 414 416 417 414-H 414-H
417-H 417-H
(SOLO) | (Redun)
42 EN_AIRT Stop delaying interrupt events 26 19 14 19 18 18
hen canceling the last delay 2
if other delays are present 435 320 272 320 343 343
43 RE_TRIGR Retrigger watchdog monitoring 155 104 84 104 118 307
44 REPL_VAL [Transfer substitute value to ACCU1 30 21 16 21 20 20
46 STP Force CPU into STOP mode — — — — — —
cannot be measured
47 AIT Delay program execution 13-18 7-15 4-1 7-15 6-13 6-13
in addition to waiting time
48 SNC_RTCB ISynchronize slave clocks 25 19 14 19 18 41
49 LGC_GADR Find slot with logical address 55 40 31 40 41 41
50 RD_LGADR Find all logical addresses of a block 146 101 80 101 104 104
(run-time entry for 1 DI 32 in the central
rack)
When cancelling the last delay, the SFC 42 runtime depends on the priority class in which the SFC 42 is called. The specified runtime
refers to the call in OB 1. It decreases while the priority class number increases.
51 RDSYSST List of all system status list information 618 493 395 493 477 477
(0000)
List of all system status list information 140 97 77 97 97 97
(OF00)
51 RDSYSST "Module Identification” partial list 224 170 135 170 169 168
Display all data records (0011)
Display one data record (0111) 175 125 100 125 123 122
Display header information (OF11) 145 100 80 100 99 99
51 RDSYSST "CPU Characteristics” partial list 317 235 187 235 233 232
Display all data records (0012)
Display one data record (0112) 190 - 135 - 108 - 135- [135-155|135- 154
215 155 123 155
Display header information (OF12) 145 100 80 100 99 98
51 RDSYSST Save” partial list 185 134 105 134 134 133
Display all data records (0013)
Display one data record (0113) 185 134 105 134 134 133
Display header information (OF13) 145 100 80 100 100 99
51 RDSYSST "System Areas” partial list 220 145 120 145 145 144
Display all data records (0014)
Display one data record (0114) 170 117 93 117 117 117
Display header information (OF14) 745 480 480 99 99 99
51 RDSYSST ‘Block Types” partial list 196 425 425 145 145 144
Display all data records (0015)
Dispaly one data record (0115) 165 - 118 - | 94-102 118- [119-128|118 - 127
185 128 128
Display header information (OF15) 142 100 78 100 98 98
51 RDSYSST "Priority Classes” partial list 858 740 765 740 947 947
Display all data records (0016)
Display one data record (0116) 196 - 110 - 110 - 110- [137-291[137 -290
347 250 135 250
Display header information (OF16) 153 106 85 106 107 106
51 RDSYSST "Status of Module LEDs” partial list 322 216 175 216 225 -
Display status of all LEDs (0019)
Display status of one LED (0119) 225 150 120 150 151 -
Display header information (OF19) 206 136 110 136 136 -
51 RDSYSST “Interrupt/Error Assignment” partial list 1225 1010 1055 1010 1298 1297
Display all data records (0021)
Display all data records of one interrupt 210 - 145 - 115 - 145 - |145- 365|144 - 364
class (0121) 590 410 330 410
51 RDSYSST Display one data record (0221) 195 - 135 - 110 - 135- [135-152{135-151
215 150 120 150
Display all assigned interrupts of one 225 - 155 - 125 - 155- |155-485|155 - 485
class (0921) 640 440 390 440
|Alternative: n= number of loaded OBs (225/ (155/ (125/ (155/ (155/ (155/
(0921) 375)+ 260)+ 245)+ 260)+ 305)+ 305)+
n*34 n*23 n*18 n*23 n*23 n*23
51 RDSYSST “Interrupt/Error Assignment” partial list 930 - 795 - 835 - 795 - 1037 - 1037 -
Display all assigned interrupts (0A21) 1510 1285 1390 1285 1697 1697
Display header information (0F21) 155 107 85 107 108 107
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SFC SFC Function CPU CPU CPU CPU CPU CPU
NO. Name 412 414 416 417 414-H 414-H
417-H 417-H
(SOLO) | (Redun)
51 RDSYSST “Interrupt Status” partial list 225 - 160 - 125 - 160 - |157 - 432|160 - 450
Display all data records of one interrupt 660 490 390 490
class (0122)
Display one data record (0222) 210 - 148 - 118 - 148 - [148 - 155|148 - 158
225 158 128 158
Display all assigned interrupts of one 235 - 165 - 130 - 165- |165-560|165 - 560
class (0822) 720 515 470 515
|Alternative: n = number of loaded OBs (235/ (165/ (130/ (165/ (165/ (165/
375)+ 260)+ 245)+ 260)+ 305)+ 305)+
n*45 n*35 n*25 n*35 n*35 n*35
Display header information (0F22) 158 110 87 110 44 108
51 RDSYSST “Status of Priority Classes” partial list 210 147 117 147 147 147
Display one data record (0123)
IAll priority classes in process (0223) 535 + 450 + 443 + 450 + 540 + 540 +
(n= number of priority classes) n*52 n*35 n*28 n*35 n*36 n*36
Display header information (OF23) 145 100 80 100 101 100
51 RDSYSST "Operating Mode” partial list 200 140 111 140 139 138
Display the last operating mode transition
(0124)
Display the current operating mode 175 125 100 125 125 125
51 RDSYSST "Status Information Communication” par- 205 150 120 150 157 181
tial list
Display status information of a
communication unit (0132) INDEX =5
51 RDSYSST 'Status Information Communication” par- - - - - 235 425
tial list
Display status information of a
communication unit (0232) INDEX = 4
51 RDSYSST “Start Information List” partial list 190 - 128 - 102 - 128 - |127 - 168|127 - 167
IAll synchronization error start information 225 155 135 155
of one priority class (0281)
IAll start information of one priority class 210 - 128 - 102 - 128 - |128 -318 (127 - 317
(0381) 395 305 255 305
IAll synchronization error start information 190 - 128 - 102 - 128 - |127 -168(127 - 167
of one priority class before processing 225 155 135 155
(0681)
IAll start information of one priority class 190 - 145 - 115 - 145- |142-293|141-293
before processing (0781) 390 295 235 295
IAll synchronization error start information 190 - 130 - 102 - 130- |129-170(128 - 169
of one priority class in process (0A81) 225 160 135 160
IAll start information of one priority class in 190 - 130 - 102 - 130- |129-179(129-179
process (0B81) 240 170 145 170
Display one header information (OF81) 160 112 90 112 112 111
51 RDSYSST "Start Information List” partial list 190 - 128 - 102 - 128 - |128-156|128 - 155
IAll synchronization error start events of 220 150 125 150
one priority class (0282)
IAll start events of one priority class (0382) 210 - 128 - 102 - 128 - |129-230(128 - 229
305 225 185 225
IAll synchronization error start events of 190 - 128 - 102 - 128 - |128-156(128 - 155
one priority class before processing 220 150 125 150
(0682)
IAll start events of one priority class before 210 - 145 - 115 - 145- |143-225(142-223
processing (0782) 310 225 180 225
IAll synchronization error start events of 190 - 130 - 102 - 130- |130-158(129 - 161
one priority class in process (0A82) 220 150 125 150
IAll start events of one priority class in pro- 190 - 130 - 102 - 130- |130-162(130- 161
cess (0B82) 225 155 130 155
Display one header information (OF82) 160 112 90 112 113 112
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SFC SFC Function CPU CPU CPU CPU CPU CPU
NO. Name 412 414 416 417 414-H 414-H
417-H 417-H
(SOLO) | (Redun)
51 RDSYSST "Module Status Information” partial list 660 +n* | 508 + n* | 408 + n* | 508 + n* -- -
Display the status information of all 22 19 16 19
inserted modules (n = number of the data
records) (0091)
Display the status information: 570 + n* | 427 + n* | 365 + n* | 405 + n* -- -
of all modules/racks with incorrect type ID 70 60 40 24
(0191)
of all faulty modules (0291) 580 + n* | 428 + n* | 344 + n* | 428 + n* -- --
138 22 18 22
of all unavailable modules (0391) 585+n* | 430+n*| 370 +n | 430 + n* -- -
72 60 *40 60
Display the status information: 354 +n* | 250 + n* | 200 + n* | 250 + n* - -
of all submodules of the host module in 30 26 21 26
the specified rack (0991)
centralized 200 - 180 145 180 177 242
of one module with logical base address 315
(0C91)
distributed 315 225 180 225 224 289
of one module with logical base address
(0C91)
51 RDSYSST "Module Status Information” partial list of a 200 - 145 - 130 - 145 - 242 305
imodule (distributed) with a logical base 315 240 190 240
address (4C91)
ffirst call
"Module Status Information” partial list of a - - - - 148 148
imodule (distributed) with a logical base
address (4C91)
intermediate call
"Module Status Information” partial list of a - -- - -- 167 167
imodule (distributed) with a logical base
address (4C91)
last call
local 377 +n* | 275+n* | 240+n* | 275+n |260+n*|405+n*
of all modules in the specified rack 13 16 10 *16 20 23
(n = number of the DS) (0D91)
distributed 330 - 250 - 200 - 250 - 305 [408-420
of all modules in the specified distributed 390 300 240 300
I/O station (0D91)
Display one header information (OF91) 560 435 350 435 -- -
51 RDSYSST ‘Rack/Station Status Information” partial 180 127 100 127 130 154
list, local, Display the setpoint status of the
racks 0 (0092)
distributed, Display the setpoint status of 900 725 585 725 712 743
distributed 1/0 system 1 (0092)
local, Display the actual status of the 180 127 103 127 131 155
racks 0 (0292)
distributed, Display the actual status of 940 745 600 745 725 757
distributed 1/0 system 1 (0292)
Display header information (0F92) 160 113 90 113 113 113
51 RDSYSST "Diagnostic Buffer” partial list 195 - 138 - 110 - 138 - |140-412|140 - 412
Display all available current operating 525 410 330 410
mode event information (max. 23) (00AQ)
Display the n newest entries (n = 1-23) 195+ n*| 138 +n* | 110+ n* | 138 + n* | 140 + n* | 140 + n*
(01A0) 14.5 12 9.5 12 12 12
Display the standard OB start information 195 - 138 - 110 - 138 - 140 - 140 -
(04A0). Max value of -04A0 is calculated 1270 1530 1095 1530 1540 1540
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Execution Time in
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SFC SFC Function CPU CPU CPU CPU CPU CPU
NO. Name 412 414 416 417 414-H 414-H
417-H 417-H
(SOLO) | (Redun)

51 Display all communication information 195 - 138 - 110 - 138 - 140 - 140 -
(05A0) 1270 1530 1095 1530 1540 1540
Display all object management system in-
formation (06A0)

Display all test and startup information
(07A0)

Display all operating mode information
(08A0)

Display all asynchronous error start infor-
imation (09A0)

Display all synchronous error start infor-
mation (0AAQ)

Display all STOP/cancel/operating mode
transition information (OBAO)

Display all fault-tolerant/failsafe informa-
tion (0OCAOQ)

Display all diagnostic information (ODAQ)
Display all user information (OEA0)
Display header information (OFAQ) 167 - 90 -- 114 114

Display header information (OFAQ) 167 - 90 -- 114 114

51 |RDSYSST “Diagnostic Data DS 0", partial list 406 286 233 286 300 360
Display via logical address (00B1)
local

distributed 392 270 217 270 278 356
First call

distributed 215 150 120 150 153 152
Intermediate call, REQ = 0

distributed 405 165 132 165 170 169
Last call
51 |RDSYSST "Diagnostic Data DS 1” partial list 408 300 250 300 313 375
Display via graphical address (00B2)
Display a 16-byte long DS 1

51 |RDSYSST "Diagnostic Data DS 1” partial list 447 324 268 324 340 402
Display via logical address (00B3)
Display a 16-byte long DS 1 local

distributed First call 395 270 218 270 272 356
distributed Intermediate call 218 150 120 150 153 153
distributed Last call 257 178 142 178 182 182
51 |RDSYSST "Diagnostic Data DP Slave” partial list 385 266 213 266 272 351
Display via configured diagnostic address
(00B4)
First call
Intermediate call, REQ =0 - - 115 - 149 148
Last call (6 - 240 bytes) 246 170 135 170 174 173
52 |WR_USMSG rite user entry in diagnostic buffer 186 128 102 128 75 100
rite with message
ithout message 107 75 60 75 74 98
54 |RD_DPA- Read dynamic parameters 180 125 95 125 126 153
RAM local Al 8*13 bits
distributed Al 8*12 bits (DS1 = 14 bytes) 200 135 105 135 121 121
55 |WR_PARM rite dynamic parameters 485 345 280 345 360 418
local Al 8*13 bits
distributed 370 260 210 260 268 347

First call Al 8*12 bits (14 - 240 bytes)

distributed 175 115 90 115 122 122
Intermediate/last call. REQ =0
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SFC SFC Function CPU CPU CPU CPU CPU CPU
NO. Name 412 414 416 417 414-H 414-H
417-H 417-H
(SOLO) | (Redun)
56 |WR_DPARM Write predefined dynamic parameters 445 336 280 336 353 411
IAl 8*13 bits
local
distributed 300 205 165 205 217 296
First call Al 812 bits (2 - 240 bytes)
Intermediate/last call 145 100 80 100 106 106
57 |PARM_MOD IAssign module parameters 770 580 490 580 609 695
local
Module/DS number/DS lengths in bytes
IAl 8*13 bits
distributed 300 205 165 205 215 295
IAO 8*12 bits
First call (16 - 240 bytes)
distributed 145 100 80 100 104 104
Intermediate/last call
58 R_REC rite parameter data record 390 + n* | 267 + n* | 217 + n* | 267 + n* | 282 + n* | 311 + n*
local (n = number of bytes) 2.87 2.71 2.52 2.71 2.68 2.71
First call, integrated DP interface module 334 +n* | 228 +n* | 182+ n* | 228 + n* | 222 + n* | 276 + n*
(n = number of bytes) 0.42 0.35 0.30 0.35 0.39 0.32
Intermediate call, REQ =0 138 90 70 90 94 94
integrated DP interface module
Last call, integrated DP interface module 138 90 70 90 95 94
First call, external DP interface module 332+n*|215+n* | 171 +n* | 215+ n* | 208 + n* | 208 + n*
(n = number of bytes) 0.32 0.26 0.23 0.26 0.26 0.29
Intermediate call, REQ =0 139 90 72 90 95 94
external DP interface module
Last call, external DP interface module 140 91 72 91 95 95
59 |RD_REC Read data record 390 + n* | 267 + n* | 218 + n* | 267 + n* | 282 + n* | 342 + n*
local (n = number of bytes) 3.13 2.90 2.71 2.90 2,97 3.13
First call, integrated DP interface module 322 217 172 217 212 264
Intermediate call, REQ =0 138 90 70 90 95 94
integrated DP interface module
Last call, integrated DP interface module 198 +n* | 132+ n* | 106 + n* | 132 +n* | 138 + n* | 138 + n*
(n = number of bytes) 0.35 0.33 0.27 0.33 0.33 0.33
First call, external DP interface module 304 204 163 204 198 197
Intermediate call, REQ =0 139 91 72 91 95 94
external DP interface module
Last call, external DP interface module 200+n* [ 132+n* [ 105+ n* | 132+ n* | 136 + n* | 136 + n*
(n = number of bytes) 0.33 0.2 0.2 0.2 0.33 0.27
60 |GD_SND Send GD packet 295 215 175 215 -- -
1 byte
32 bytes 910 640 515 640 - -
61 |GD_RCV Receive GD package 145 105 85 105 - -
(1 - 32 Byte)
62 |CONTROL Check status of the connection belonging 116 87 69 87 107 136
to a local communication-SFB-instance
64 [TIME_TCK Display millisecond timer 24 19 15 19 19 47
65 __SEND [Transmit data to external partner 860 - 710 - 765 - 710 - - -
First call, establish a connection 910 740 795 740
(1-76 bytes) REQ =1
First call, connection present 590 - 400 - 320 - 400 - - --
(1-76 bytes) 635 430 345 430
Intermediate call 180 130 100 130 - -
(1-76 bytes)
Last call, BUSY =0 285 195 155 195 - -
66 [X_RCV Receive data from external partner 92 65 55 65 - --
[Test reception (1-76 bytes)
Read data 275 - 190 - 150 - 190 - - -
(1-76 bytes) 315 220 175 220
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Execution Time in
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SFC SFC Function CPU CPU CPU CPU CPU CPU
NO. Name 412 414 416 417 414-H 414-H
417-H 417-H
(SOLO) | (Redun)
67 __ GET Read data from external partner 760 645 715 645 - -
First call, establish a connection
(1-76 bytes) REQ = 1
First call, connection present 490 335 265 335 - --
(1-76 bytes)
Intermediate call 195 135 110 135 -- -
(1-76 bytes)
Last call BUSY =0 450 - 310 - 245 - 310 - - -
490 340 270 340
68 [X_PUT rite data to external partner 880 - 725 - 780 - 725 - -- -
First call, establish a connection 925 755 810 755
(1-76 bytes) REQ = 1
First call, connection present 610 - 415 - 330 - 415 - - --
(1-76 bytes) 655 445 360 445
Intermediate call 195 135 110 135 - -
(1-76 bytes)
Last call, BUSY =0 300 205 162 205 - -
69 [X_ABORT IAbort connection to external partner 220 160 125 160 - --
First call, REQ =1
Intermediate call 125 90 70 90 - -
Last call, BUSY = 0 365 375 75 - 500 375 - -
72 |I_GET Read data from internal partner 815 680 745 680 - -
First call, establish a connection
(1-76 bytes) REQ = 1
First call, connection present (1-76 bytes) 505 345 275 345 -- -
Intermediate call (1-76 bytes) 205 145 115 145 - -
Last call, BUSY =0 460 - 315- 250 - 315- - -
505 345 275 345
73 |I_PUT rite data to internal partner 690 - 430 - 340 - 430 - -- -
First call, establish a connection 980 800 840 800
(1-76 bytes) REQ = 1
First call, connection present 625 - 425 - 340 - 425 - - -
(1-76 bytes) 665 455 365 455
Intermediate call (1-76 bytes) 205 145 115 145 -- -
Last call, BUSY =0 310 215 170 215 - -
74 |_ABORT IAbort connection to internal partner 225 160 125 160 - -
First call, REQ = 1
Intermediate call 125 90 75 90 -- --
Last call, without / with connection 365 380 70/503 380 - -
BUSY =0
79 [SET" Set bit array in I/O area 43+ 28 + 23 + 28 + 53 + 80 +
n = number of bits to set at 1 n*039 | n*032 | n*026 | n*0.32 | n*1.35 | n*1.32
80 [RSET" Delete bit array in 1/O area 43 + 28 + 23 + 28 + 53 + 80 +
n = number of bits to set at 0 n*039 | n*032 | n*0.26 | n*0.32 [ n*1.35 | n*1.32
81 |UBLKMOV ICopy variable without interruption 62+n* | 44+n* | 33+n* | 44+n* | 43+n* | 42+n*
n = number of bytes to copy 0.30 0.17 0.17 0.17 0.17 0.17
90 H_CTRL Influence processes involving - -- -- - 19-21 19-21
fault-tolerant systems
100 [SET_CLKS Set time-of-day and clock status 370 263 227 263 439 1169
MODE = 1
MODE = 2 125 84 67 84 192 403
MODE =3 375 266 232 266 442 1167

" Measured with /0 modules of the type “Binary Simulator C79459-A1002-A1, Release 1” in the central rack
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SFC SFC Function CPU CPU CPU CPU CPU CPU
NO. Name 412 414 416 417 414-H | 414-H
417-H | 417-H
(SOLO) | (Redun)
105 [READ_SI Read dynamically assigned system 176 - 117 - o4 - 117 - 117 - 117 -
resources MODE = 0 1807% 3574% 2859% 35747 [3205° 3206 ©
MODE = 1 204 - 138 - 110 - 138 - 136 - 303 -
2008 " 141287 [3302" Q128" 3g02" 3971 "
MODE = 2 205 - 140 - 111 - 140 - 137 - 304 -
1478V 2868 " 204" |2ges "  [2001"  [3069 "
MODE = 3 206 - 140 - 111 - 140 - 137 - 305 -
21522 141292 33032 {41292 38027 [3970?
106 [DEL_SI Enable dynamically assigned system 176 - 125 - o7 - 125 - 145 - B07 -
resources MODE = 1 1289 " 666" [2131" 2666 " 6954 " [23875 "
MODE = 2 180 - 127 - 99 - 127 - 147 - 510 -
12727 580"  Po61 " [2580" [2668" [3033 "
MODE = 3 177 - 125 - 98 - 125 - 145 - 507 -
13502 7052 21622 7057 6974  [23906 ?

7 Depending on the size of the SYS_INST target area and on the number of the system resources to be read

K Depending on the number of active messages (assigned system resources)

? Depending on the number of active messages (assigned system resources) and on the number of assigned instances with the desired

CMP_ID.
107 |ALARM_DQ IAcknowledgeable block-related messages 497 336 267 336 349 566
create first call, SIG=0-> 1
Call (without message) 145 98 78 98 101 157
108 |ALARM_D INot achnowledgeable block-related 499 B37 P66 B37 B50 648
imessages create first call, SIG=0-> 1
Call (without message) 146 98 78 98 101 156
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System Function Blocks

Execution Time in
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SFB SFB Function CPU CPU CPU CPU CPU CPU
NO. Name 412 414 416 417 414-H 414-H
417-H 417-H
(SOLO) | (Redun)
0 |CTU Count up 26 16 13 16 17 16
1 |CTD Count down 25 17 13 17 17 17
2 |CTUD ICount up and down 29 19 15 19 19 19
3 [TP Generate pulse 34 23 18 23 24 52
4 [TON Generate on-delay 34 23 18 23 24 52
5 [TOF Generate off-delay 36 24 19 24 20 53
8 [USEND Send data without coordination 473 - 318 - 253 - 317 - 330 - 425 -
(one send parameter supplied) 737 509 407 509 436 542
JOB activated (1 - 440 bytes)
JOB checked 159 107 86 108 115 145
IJOB finished (DONE = 1) 152 103 82 104 107 137
9 |URCV Receive data without coordination 137 93 74 94 100 130
(one receive parameter supplied)
JOB activated
JOB checked 137 93 74 94 100 130
JOB finished 345 - 232 - 186 - 233 - 243 - 314 -
(NDR = 1; 1 - 440 bytes) 610 421 337 421 363 435
12 |BSEND ISend data block by block 386 258 207 258 264 323
JOB activated (1 - 3000 bytes)
JOB checked 171 115 92 116 122 152
IJOB finished (DONE = 1) 165 110 88 111 115 145
13 |BRCV Receive data block by block 203 138 110 139 145 175
JOB activated (1 - 3000 bytes)
JOB checked 161 110 88 111 117 147
JOB finished 162 109 87 110 113 143
14 |GET Read data from remote CPU 336 227 183 228 227 297
(one area specified)
JOB activated
JOB checked 161 109 87 110 116 146
OB finished (NDR = 1; 1 - 450 bytes) 344 - 231 - 185 - 232 - 243 - 314 -
626 431 345 432 369 441
15 |PUT rite data to remote CPU 498 - 337 - 269 - 337 - 349 - 443 -
JOB activated (1 - 404 bytes) 748 513 410 515 458 552
JOB checked 161 108 87 109 116 146
JOB finished (DONE = 1) 154 104 83 105 108 138
16 |PRINT Send data to a printer 513 - 338 - 271 - 339 - 354 - 449 -
JOB activated, REQ =1 757 516 414 518 462 545
JOB checked 160 107 86 108 115 145
IJOB finished, DONE = 1 153 103 82 104 107 137
19 [START Start remote device 497 333 265 333 339 408
JOB activated, REQ = 1
JOB checked 169 114 91 115 121 151
IJOB finished, DONE = 1 164 110 88 111 115 146
20 [STOP IStop remote device 472 314 251 314 322 384
OB activated, REQ = 1
JOB checked 169 114 91 115 121 151
WJOB finished, DONE = 1 164 110 88 111 115 146




S7-400 by 4SS g DlHews Sl k) rA
Execution Time in
us
SFB SFB Function CPU CPU CPU CPU CPU CPU
NO. Name 412 414 416 417 414-H 414-H
417-H 417-H
(SOLO) | (Redun)
21 |RESUME Restart remote device 496 334 265 332 339 399
JOB activated, REQ =1
IJOB checked 169 114 91 115 121 151
OB finished, DONE = 1 164 110 88 111 115 145
22 |STATUS Query status of remote partner 268 183 146 184 188 258
OB activated, REQ = 1
OB checked 161 108 87 109 116 146
JOB finished, NDR = 1 604 404 323 404 415 486
23 |USTATUS Receive status of remote device without 137 93 74 94 100 131
coordination
JOB activated, NDR = 1
OB checked 137 93 74 94 100 130
OB finished 604 404 323 404 415 486
32 |PDRUM Implement sequencer 52 33 26 33 35 62
33 |ALARM Generate block-related message with 581 - 386 - 307 - 385 - 392 - 527 -
acknowledgment 843 587 470 589 518 652
JOB activated, SIG = 0—> 1
(1 - 420 bytes)
JOB checked 205 136 109 137 141 171
OB finished, DONE = 1 207 137 110 138 136 166
34 |ALARM_8 Generate block-related message 416 278 222 279 278 372
ithout accompanying values for 8
signals JOB activated, SIG = 0—> 1
(1 - 420 bytes)
JOB checked 203 135 108 136 140 170
OB finished, DONE = 1 206 137 109 138 135 166
35 |ALARM_8P Generate block-related message with 580 - 384 - 308 - 385 - 392 - 526 -
laccompanying values for 8 signals 842 587 469 597 517 651
IJOB activated, SIG = 0—> 1
(1 - 420 bytes)
JOB checked 204 136 108 137 140 170
JOB finished, DONE = 1 207 137 110 138 135 166
36 |NOTIFY Generate block-related message 561 - 373 - 301 - 379 - 384 - 519 -
ithout acknowledgment 823 580 462 578 510 644
IJOB activated, SIG = 0—> 1
(1 - 420 bytes)
JOB checked 186 125 100 126 133 163
JOB finished, DONE = 1 191 128 102 129 130 160
37 |AR_SEND Send archive data 388 258 208 258 265 328
JOB activated, REQ = 1
(1 - 3000 bytes)
JOB checked 173 116 92 116 123 155
IJOB finished, DONE = 1 167 111 88 112 115 147
52 |RDREC Read data record from a DP slave via 341 221 177 221 228 269
integrated DP interface,
First call (2-16 bytes)
Intermediate call 173 111 89 111 117 114
Last call 236 157 127 157 164 161
52 |RDREC Read data record from a DP slave via 323 211 170 21 213 210
external DP interface,
First call (4-16 bytes)
Intermediate call 174 112 90 112 117 114
Last call 238 154 124 154 161 158
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Execution Time in

us
SFB SFB Function CPU CPU CPU CPU CPU CPU
NO. Name 412 414 416 417 414-H 414-H
417-H 417-H
(SOLO) | (Redun)
53 |WRREC rite data record in a DP slalve via 354 234 187 234 241 281
integrated DP interface,
First call (1-10 bytes)
Intermediate call 170 110 88 110 116 112
Last call 171 110 89 110 116 113
53 RREC rite data record in a DP slave via 339 224 180 224 226 223
external DP interface,
First call (2-14 bytes)
Intermediate call 170 110 89 110 116 113
Last call 172 111 89 111 117 113
54 |RALRM Receive interrupt from a DP slave 133 81 70 81 83 83
Runtime measurement for
non-1/0-dependent OBs, MODE = 1,
OB 1
54 |RALRM Receive interrupt from a DP slave 250 164 135 164 245 245
Runtime measurement at integrated DP
interface, MODE =1,
OB 40, OB 83, OB 86
OB 55 to OB 57, OB 82 257 171 140 171 251 251
OB 70 - - - - 242 242
54 |RALRM Receive interrupt from a DP slave 429 290 234 290 458 458
Runtime measurement at external DP
interface, MODE = 1,
OB 40, OB 83, OB 86
OB 55 to OB 57, OB 82 704 499 413 499 747 747
OB 70 - - - - 460 460
54 |RALRM Receive interrupt from a DP slave 215 138 111 138 143 143
Runtime measurement at central 1/0,
MODE =1,

OB 40, OB 82, OB 83, OB 86
OB 55 to OB 57 619 472 414 472 567 567
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List of SFCs

No. Short Name  Function

SFC 0 SET_CLK Set System Clock

SFC 1 READ_CLK Read System Clock

SFC 2 SET_RTM Set Run-time Meter

SFC 3 CTRL_RTM Start/Stop Run-time Meter

SFC 4 READ_RTM Read Run-time Meter

SFC 5 GADR_LGC Query Logical Address of a Channel

SFC 6 RD_SINFO Read OB Start Information

SFC7 DP_PRAL Trigger a Hardware Interrupt on the DP Master

SFC9 EN_MSG Enable Block-Related, Symbol-Related and Group Status Messages
SFC 10 DIS_MSG Disable Block-Related, Symbol-Related and Group Status Messages
SFC 11 DPSYC_FR Synchronize Groups of DP Slaves

SFC 12 D_ACT_DP Deactivation and activation of DP slaves

SFC 13 DPNRM_DG Read Diagnostic Data of a DP Slave (Slave Diagnostics)
SFC 14 DPRD_DAT Read Consistent Data of a Standard DP Slave

SFC 15 DPWR_DAT  Write Consistent Data to a DP Standard Slave

SFC 17 ALARM_SQ Generate Acknowledgeable Block-Related Messages

SFC 18 ALARM_S Generate Permanently Acknowledged Block-Related Messages
SFC 19 ALARM_SC Query the Acknowledgment Status of the last ALARM_SQ Entering State Message
SFC 20 BLKMOV Copy Variables

SFC 21 FILL Initialize a Memory Area

SFC 22 CREAT_DB Create Data Block

SFC 23 DEL_DB Delete Data Block

SFC 24 TEST_DB Test Data Block

SFC 25 COMPRESS  Compress the User Memory

SFC 26 UPDAT_PI Update the Process Image Update Table

SFC 27 UPDAT_PO Update the Process Image Output Table

SFC 28 SET_TINT Set Time-of-Day Interrupt

SFC 29 CAN_TINT Cancel Time-of-Day Interrupt

SFC 30 ACT_TINT Activate Time-of-Day Interrupt

SFC 31 QRY_TINT Query Time-of-Day Interrupt

SFC 32 SRT_DINT Start Time-Delay Interrupt

SFC 33 CAN_DINT Cancel Time-Delay Interrupt

SFC 34 QRY_DINT Query Time-Delay Interrupt

SFC 35 MP_ALM Trigger Multicomputing Interrupt

SFC 36 MSK_FLT Mask Synchronous Errors

SFC 37 DMSK_FLT Unmask Synchronous Errors

SFC 38 READ_ERR Read Error Register

SFC 39 DIS_IRT Disable New Interrupts and Asynchronous Errors

SFC 40 EN_IRT Enable New Interrupts and Asynchronous Errors

SFC 41 DIS_AIRT Delay Higher Priority Interrupts and Asynchronous Errors
SFC 42 EN_AIRT Enable Higher Priority Interrupts and Asynchronous Errors
SFC 43 RE_TRIGR Re-trigger Cycle Time Monitoring
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No. Short Name  Function

SFC 44 REPL_VAL Transfer Substitute Value to Accumulator 1
SFC 46 STP Change the CPU to STOP

SFC 47 WAIT Delay Execution of the User Program

SFC 48 SNC_RTCB  Synchronize Slave Clocks

SFC 49 LGC_GADR  Query the Module Slot Belonging to a Logical Address

SFC 50 RD_LGADR  Query all Logical Addresses of a Module

SFC 51 RDSYSST Read a System Status List or Partial List

SFC 52 WR_USMSG Write a User-Defined Diagnostic Event to the Diagnostic Buffer
SFC 54 RD_PARM Read Defined Parameters

SFC 55 WR_PARM Write Dynamic Parameters

SFC 56 WR_DPARM  Write Default Parameters

SFC 57 PARM_MOD  Assign Parameters to a Module

SFC 58 WR_REC Write a Data Record

SFC 59 RD_REC Read a Data Record

SFC 60 GD_SND Send a GD Packet

SFC 61 GD_RCV Fetch a Received GD Packet

SFC 62 CONTROL Query the Status of a Connection Belonging to a Communication SFB Instance

SFC 63 * AB_CALL Assembly Code Block
SFC 64 TIME_TCK Read the System Time

SFC 65 X_SEND Send Data to a Communication Partner outside the Local S7 Station

SFC 66 X_RCV Receive Data from a Communication Partner outside the Local S7 Station

SFC 67 X_GET Read Data from a Communication Partner outside the Local S7 Station

SFC 68 X_PUT Write Data to a Communication Partner outside the Local S7 Station

SFC 69 X_ABORT Abort an Existing Connection to a Communication Partner outside the Local S7 Station
SFC 72 I_GET Read Data from a Communication Partner within the Local S7 Station

SFC 73 I_PUT Write Data to a Communication Partner within the Local S7 Station

SFC 74 I_ABORT Abort an Existing Connection to a Communication Partner within the Local S7 Station
SFC 78 OB_RT Determine OB program runtime

SFC 79 SET Set a Range of Outputs

SFC 80 RSET Reset a Range of Outputs

SFC 81 UBLKMOV Uninterruptible Block Move

SFC 82 CREA_DBL Generating a Data Block in the Load Memory
SFC 83 READ_DBL  Reading from a Data Block in Load Memory
SFC 84 WRIT_DBL Writing from a Data Block in Load Memory

SFC 87 C_DIAG Diagnosis of the Actual Connection Status
SFC 90 H_CTRL Control Operation in H Systems

SFC 100 SET_CLKS Setting the Time-of-Day and the TOD Status
SFC 101 RTM Handling runtime meters

SFC 102 RD_DPARA  Redefined Parameters
SFC 103 DP_TOPOL Identifying the bus topology in a DP master system

SFC 104 CiR Controlling CiR
SFC 105 READ_SI Reading Dynamic System Resources
SFC 106 DEL_SI Deleting Dynamic System Resources

SFC 107 ALARM_DQ  Generating Always Acknowledgeable and Block-Related Messages
SFC 108 ALARM_D Generating Always Acknowledgeable and Block-Related Messages
SFC 126 SYNC_PI Update process image partition input table in synchronous cycle

SFC 127 SYNC_PO Update process image partition output table in synchronous cycle
* SFC 63 "AB_CALL" only exists for CPU 614. For a detailed description, refer to the corresponding Manual
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List of SFBs

No. Short Name Function

SFB 0 CTU Count Up

SFB 1 CTD Count Down

SFB 2 CTUD Count Up/Down

SFB 3 TP Generate a Pulse

SFB 4 TON Generate an On Delay

SFB 5 TOF Generate an Off Delay

SFB 8 USEND Uncoordinated Sending of Data

SFB 9 URCV Uncoordinated Receiving of Data

SFB 12 BSEND Sending Segmented Data

SFB 13 BRCV Receiving Segmented Data

SFB 14 GET Read Data from a Remote CPU

SFB 15 PUT Write Data to a Remote CPU

SFB 16 PRINT Send Data to Printer

SFB 19 START Initiate a Warm or Cold Restart on a Remote Device

SFB 20 STOP Changing a Remote Device to the STOP State

SFB 21 RESUME Initiate a Hot Restart on a Remote Device

SFB 22 STATUS Query the Status of a Remote Partner

SFB 23 USTATUS Receive the Status of a Remote Device

SFB 29 * HS_COUNT Counter (high-speed counter, integrated function)

SFB 30 * FREQ_MES Frequency Meter (frequency meter, integrated function

SFB 31 NOTIFY_8P Generating block related messages without acknowledgement indication
SFB 32 DRUM Implement a Sequencer

SFB 33 ALARM Generate Block-Related Messages with Acknowledgment Display
SFB 34 ALARM_8 Generate Block-Related Messages without Values for 8 Signals
SFB 35 ALARM_8P Generate Block-Related Messages with Values for 8 Signals
SFB 36 NOTIFY Generate Block-Related Messages without Acknowledgment Display
SFB 37 AR_SEND Send Archive Data

SFB 38 * HSC_A_B Counter A/B (integrated function)

SFB 39 * POS Position (integrated function)

SFB 41 CONT_C " Continuous Control

SFB 42 CONT_S " Step Control

SFB 43 PULSEGEN " Pulse Generation

SFB 44 ANALOG ? Positioning with Analog Output

SFB 46 DIGITAL ? Positioning with Digital Output

SFB 47 COUNT? Controlling the Counter

SFB 48 FREQUENC ? Controlling the Frequency Measurement

SFB 49 PULSE ? Controlling Pulse Width Modulation

SFB 52 RDREC Reading a Data Record from a DP Slave

SFB 53 WRREC Writing a Data Record in a DP Slave

SFB 54 RALRM Receiving an Interrupt from a DP Slave

SFB 60 SEND_PTP? Sending Data (ASCII, 3964(R))

SFB 61 RCV_PTP? Receiving Data (ASCII, 3964(R))

SFB 62 RES_RECV ? Deleting the Receive Buffer (ASCII, 3964(R))

SFB 63 SEND_RK ? Sending Data (RK 512)

SFB 64 FETCH_RK? Fetching Data (RK 512)

SFB 65 SERVE_RK? Receiving and Providing Data (RK 512)

SFB 75 SALRM Send interrupt to DP master

SFB 29 "HS_COUNT" and SFB 30 "FREQ_MES" only exist on the CPU 312 IFM and

CPU 314 IFM. SFBs 38 "HSC_A_B" and 39 "POS" only exist on the CPU 314 IFM

1) SFBs 41 "CONT_C," 42 "CONT_S" and 43 "PULSEGEN" only exist on the CPU 314 IFM
2) SFBs 44 to 49 and 60 to 65 only exist on the S7-300C CPUs
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Data Class

Elementary data types

Complex data types

Parameter types

Formats in S5
KB
KF
KH
KM
KY
KT
KC
DH
KS

KG

Data Types in S5
BOOL,

BYTE,

WORD,
DWORD,
Integer,

Double integer,
Floating point,
Time value,

ASCII character

Timers,
Counters,
Blocks

Example
LKB 10
LKF 10
L KH FFFF
LKMIIIII11111111111
LKY 10,12
LKT 10.0
LKC30
L DH FFFF FFFF
LKS WW

L KG +234 +09

S5 9 S7 5 by Cw ¥ dwlio

Data Types in S7

BOOL,
BYTE,

WORD,
DWORD,

INT,

DINT,
REAL,

S5TIME,
TIME, DATE; TIME_OF DAY,

CHAR

DATE_AND_TIME,
STRING,
ARRAY,
STRUCT

TIMER,

COUNTER,

BLOCK_FC, BLOCK_FB,
BLOCK_DB, BLOCK_SDB,
POINTER,

ANY

Formats in S7
K8

K16

16#

24

Bi#

SSTIME# (S5T#)
Ctt

16#

XX

Floating Point

S5 9 S7 ;8 ulgi Cwn b dwlie
Example
L B#16# A
L 10
L 16# FFFF
L2# 11111111 11111111
L B#(10,12)
L SS5TIME# 100ms
L C#30
L DW#16# FFFF_FFFF
L wWw”’

L +2.34 E+08
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Function
Main program
Interrupts
Startup
Errors
Other

Free cycle

Time-delay
(delayed)
interrupt

Time-of-day
(clock-controlled)
interrupt

Hardware interrupts
Process interrupts
Cyclic (timed)
interrupts
Multicomputing

interrupt

Manual complete
(cold)

restart

OB100

Manual (warm)
restart

Automatic (warm)
restart

Error

Processing in STOP

mode

Background
processing

S5
OB1

OB6

OBY9

OB2 to OB5

OB2 to OB9

OB10 to OB18

OB21 (S5-115U)
0B20 (S5-135U)

OB21 (from S5-
135U)

0OB22

OBI19 to OB35

OB39

S7 3S5 S OB dulic

S7
OBl

0OB20 to OB23

OB10 to OB17

0OB40 to OB47

Replaced by hardware
interrupts

OB30 to OB38

OB60

OB100

OB101

OB101

OB121, OB122, OB80
to OB87
Omitted

OB90
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Instruction Type

Accumulator
instructions

Address register
instructions /
Register instructions

Bit logic instructions

Timer instructions

Counter instructions

Load and transfer
instructions

Integer math
instructions

Floating-point math
instructions
Comparison
instructions

Conversion
instructions

S5
TAK, ENT, I, D, ADDBN,
ADDKF, ADDDH

MAL, MBR, ABR,MAS, MAB,
MSB,MSA, MBA, MBS;

TSG, LRB, LRW,LRD, TRB,
TRW.,TRD

A, AN, O, ON, A(,
0O( ), 0, S, R, RB,RD=

TB, TBN, SU, RU

SP, SE, SD,SS/SSU, SF/SFD,
FR, SEC

CU/SSU, CD/SFD,FR, SEC

L,LD, LW, LDW, TL PB,L QB
L PW,L QW, T PB,
T QB, TPW, T QW

LYGB/GW/GD/CB/CW/
CD,LWGW/GD/CW/
CD,TY GB/GW /GD/
CB/CW/CD,TWGW /GD/
CW /CD

+F, -F, xF, :F, +D,-D

+G, -G, xG, :G

1=F, ><F, >F, <F,

>=F, <=F, =D,

><D, D, <D, >=D,

<=D, !=G, ><G,

>@, <G, >=G, <=G

CFW, CSW, CSD,DEF, DED,
DUF, DUD, GFD, FDG

S5 9 S7 Ol yghmd dwslio

S7
TAK, ENT, INC, DEC, +,

New in S7:

CAW, CAD, PUSH,POP, LEAVE

New in S7:

LARI1, LAR2,
TARI1, TAR2,
+ARI1, +AR2,
CAR

A, AN, O, ON, A(,
0(,),0,S,R,=

SET; A, SET; AN,SET; S, SET; R

New in S7:

X, XN, X(, XN(,FP, FN, NOT, SET,CLR,

SAVE
SP, SE, SD, SS, SF,
FR,ST

CU,CD,FR,SC

L LC,T
L PIB, L PIW,
T PQB, T PQW

+1, -1, *I, /I, +D, D, *D, /D

New in S7:
MOD
+R, -R, *R, /R

==, <>I, >I, <I;

>=], <=1, ==D,

<>D, >D, <D, >=D,

<=D, ==R, <>R,

>R, <R, >=R, <=R

INVI, NEGI, NEGD, BTI, BTD,
DTB, ITB, RND, DTR

New in S7:

ITD, RND+, RND-, TRUNC, INVD, NEGR
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Instruction Type S5 S7
Word logic AW, OW, XOW AW, OW, XOW
instructions

New in S7:
AD, OD, XOD
Shift and rotate SLW, SLD, SRW, SLW, SLD, SRW,
instructions SRD, SVW, SVD, SRD, SSI, SSD,
RLD, RRD RLD, RRD
New in S7:
RLDA, RRDA
Data block G,CX OPN
instructions
G, GX SFC22
New in S7:
CDB

Logic control
instructions, jump

JU,JC, N, JZ, JP,
M, JO, JOS, JUR

L DBLG, L DBNO,L DILG, L DINO
JU,JC, N, JZ, JP,
M, JO, JOS

New in S7:
JCN, JCB, INB,JBI, JNBI, IMZ,
JPZ, JUO, LOOP, JL

Block instructions JU, JC, DOU, CALL, BE, BEU,
DOC, BE, BEU,BEC BEC

Command output BAS, BAF New in S7:

instructions/ Master MCRA, MCRD,

control relay MCR(, )MCR

instructions

Stop commands STP, STS, STW SFC46

Processing functions

Absolute memory
addressing

DO <Formal parameter>

DO FW, DO DW
DO RS
LIR, TIR, LDL TDI

Memory-indirect addressing

Area-crossing register-indirect addressing

Block transfers TNB, TNW, TXB, TXW SFC20
Interrupt commands LIM, SIM, IAE, SFC39 to 42
RAE, IA, RA
Page commands ACR, TSC, TSG -
Math functions - ABS, COS, SIN,
TAN, ACOS,
ASIN, ATAN, EXP, LN
Null instructions BLD xxx BLD xxx
NOP 0, NOP 1 NOP 0, NOP 1
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Working with Step7

Programming with Step7

Configuring Hardware with Step7
From S5 to S7

Statement List For S7-300,S7-400

Ladder Logic for S7-300 and S7-400

Function Block Diagram for S7-300 and S7-400

System and Standard Functions for S7-300 , S7-400

S§7-300 Hardware and Installation

S7-300 Module Specification

S7-400 Hardware and Installation

S7-400 Module Specification

S7-400 Instruction List

Simatic S7 Supplement to Manual

S7-300 Quick Start

FAQ

PLC History

General Introduction into IEC 61131 all parts
Oligy jew x> bow — PLC b ()l
b losaxo —Step7 byl 9 o oi by
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Siemens

www.ad.siemens.de
www.plcs.net

www.plcopen.org



