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DI sl ‘slh)%l)lg Py

Ql:.,é,:L«;Tw)&:lf\f«fmﬁ,“.uwbgc};ﬁmgital Input lg,l5 SM-300 we yozms 5 55 5 JUIS o 2ty 53

::;‘5.&:{4:...::1)'Ji.'z4.3[)1}:.:»])ngjlf;,.ildlf)}.la{;};:aﬁu&g}ﬂ:lfoﬁ;;;ﬁ\i);;;)\fgcfbéra;sﬁ

Digital Input (slg )l5" (G sl

b S b g L $8909 dlus L 3
o S0 e 24VDC Sosst @

W oat i jasets 48 VDC o Soash @
G5355 ) ol y 4y sloul @ 120 VAC Gsos V1 e
P ST 230 VAC o CassMY @

.bu_;,'waS;ﬁfjpﬁjpuudtaﬁ;’rg&;{ww,L;é}.ujt.uu;ug,geus&%tf@,

Properties - DI16xDC24Y - (RO/S4)

General Addresses ]

Inputs
Skart: 1]
End: 1

[v Spstemn selection

Process image:

[osiF <]

&L«:Q)y):j)lffg;.»‘s.\.ﬁTQT(ULo‘NQTUQ)LG..,JJS}L&f}!‘jLQJKM&-\)&&:—&)}'MU_L‘))'GeneraI

.uu:j__..ideljsd,\{l)rlj,\jl)::ﬂ

o1 End SEs T Start ol oeT o anls oz Q)KQMLjS&;W)ATMQ_:l 3 :Address
el cl 1 Lgsl aysT 50 C,,.zuﬂ,ﬁ.s(.,&amu@w VU LDI o8 ol JSKa 5 e Ol sim dades OLES Ty o lg

Sl Y s Jge ol s Ol o g dal s 5 Jgder Asle s (1 L 0 ) Bit &S S a4 JUIT I (slgnysT o

2 Byte= 16 Bit 45‘.._51.@3@1 sl

UNJAT 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.uuxsl.c@,i&gwbj;om.\gj Sl T & 0iSs outaliie 5 il als oslina b s DI e ki S
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CPU315 S &b 1 08l 21300 s CPU 1 ool iy 0l Lams i )S a5 o ysT ois S7-300 s
330515 dde T 55 5e5 b L 15T Ol ste Cwl St 5 System Selection « § YU JSCs asile ol 3. (YU
wils s lem T b Jo I o oysT 51 o gda il ;€55 CPU & by o Address Area i bl ses ol oyl 2,8

i Sl 3T IS 5 siadl o o3 phon slgtey ¢ pamme 53 lain slgtin ) (605 3T e e )3 5 s pliy ot 5L

AL 25 ) ey 3

B oy 2ege ((Interrupt ) w}dwldu}:..u)l;fls‘_;uc,,lfug;)l{j\?ﬁf)suﬁﬁ.»,?fDI S e
K Jpone g 4 Cos L8 ol Properties  isw .spim oy ¢S B 0 ey 55 Slowd 5 53 S 59 ol S CanlgT
5 03 odaliin ) 15 (Slgmamd Ol sz OT )3 87515 S wile INputs plo BLSI i

Properties - DI16xDC24V, Interrupt - (R0O/S4)

Generall Addresses  [nputs l

Enable Input Delay [mz] £ Tepe of Yoltage
[ Diagnostic interrupt W Hardware interrupt 3(b0)

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 || . || » |

oslad (j}:édaéi.b.:g{i‘n))w 45 olab &y 53 355 b Sl Jlb 2 (s3Le ol 5 : Diagnostic Interrupt
¢S NO Sensor Supply sk 55 3 s dasdhe S5 5545 glailen 3550 S 3 CPU s o 25,50 3 dbg e JUIS
sl 3508 b ol 3 1 (S L 53,8 Ol )15 552515 68 sl s35,s Gl f eSS 57 B0 Glesss sl an S
U 555 T &l JUS 05 8 o 5 piae o 3L ys 4T adis Wlad ) o > S
ol iy ol 035 Ko 4 by e oS sl Jsder 358 s ST cl Jwé e gsle = s : Hardware Interrupt
3308 535S 3,5 o Vs a4 S ) Sl b 3 )ls sy 4 S S (635555 JUS 55 a6l dpdr ) 55 033 e Jlab
ol Jlesl iy (e ad b e ad) A i JUK7
&Lg;:4€Q)\fpd}obfdwﬁbﬁwul%lﬁ)w%b:..uTMljsgtfr}:.\l?):Jﬁaﬁ)}b{uaé}LA{:;x
b S ganl g 3 Bl 3 g g0 0352 53 55 Organization BIOCK ¢ 5 5l o 55 sl &S &S5 L 0T rosdle 5 s SIS
35,0 StOp e 4 CPU a3 &L
Lysde ol 5 Sl 53 53 5 phn 4o 5.3 .50 b 4l oo iz L1 (63555 € 5,5 i Ol sie Ceand ], : INput Delay
1-&;‘&;»{)5\»6:)

A sl | S Sy (ol b s 47 5 ke Sl G g Ll CBlis sy ool Slgmd g gl )

8 i Ol 53 1 (63955 457 3 3hn Ll B B ol A D3y B 5505 i B IS b S Y
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DO iyl ‘slhfnl)lgm&w"
15403 (ks 4> 5 Oy gy Olgie 5 1, 5 SBT3 5 4> 40 Digital Output i,

Digital Output g ;57 (S aud
P S bl Wy 5 31 GZIF Ob e S 5l (T SN g 3
P Shsosy o 24VDC - slebarbdyosn o Y L
05 ,1,15,2A
EIS 48VDC o 5,8A sl ~sdsl sTaFA e
oS Il jasis @ 120 VAC RN T R
CPU Ly g ps 4S5 @ 230 VAC ATy e

sl asls 55 6 s Lol sla Sas conl SKan L pie oslizal F-System ¢, " Ll 5 50
wlie OT Dl 5 o i ) Address ; General glgisn 3580 2D0 o) S 5 e 5l 4S glo iy o
o sden b 5 IS dle L5ls Lol Sl oS LS I S ol ks Output s il DI o,

Properties - DO8xDC24Y/0.54 - [RD/55] x|

Generall Addreszes  Dutputs |

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

o (o [+ 2|3 ¢|s]s]7|
Diagnostics

adire break:

| I | i |
| I i |
- -
- -

Mo load woltage:

|
|
Short circuit to M: |
|

I | |
Short circuit to L+ || I ” r ” I || r || || r ” r
Substitute Value 1] 1 2 ] g 5 6 i
Substitute 1" | I || r || N || r || r || r || I ” I |
S Sy ol r 53 5h0n Guo 3 OT & (ABSS 0L 0> (2 0L (s Sl ) S o (8lad jainis 12 - Wire Break
LT o Jor 65

JWs 35 pde yasis sl 2 :NO Load Voltage

oo 4ol S Jlas| Leis ) i Short Circuit to M

Sy YE 530l S Jlasl jaseis ¢l :Short Circuit to L+

503 dlsb 535 Cde 1y ki 5550 JUIS O se B30 35150 51 S5 a6l

685 DO labg e JUS 55 CPU (i35 Soypun 534S 5,5 s Ol s oo ol w1 Reaction To CPU Stop
033 <M s Substitute Value oL i 1 b o ol el )8 el ol bl ol e sl
spdale 0 )8 Cadle & JUS s 5 Sl gl 5 gden s il 0] OT 55 5 LIS

33,80 Lo IS 5 e oy #TCPU i g pl8a 5 55 8 Gl Keep Last Value S
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DI/DO  slgi s b salsly matiis
25 Jater 5l LT (gubty s 5 Sl oS LT 55 15 ol ) S s (g 5 (53909 Sty 0Ll 51 aST kil L )IS7 !

DI/DO Sl ls (G s

Pl S bl L

Wy 3| (29 0L s

T | 8399 dluw 4 3

P (S s 0k

24 VDC

0.5A

f})&\-\-ﬁ- ‘59})}\-\ (]

IS ANF S9N @

RET

S5 35 s S5l g5 Al DO 5 DI wliv < 5,50 Address sGeneral isw g3 Jols b0 L5 ol gl sal,b

@Mla.\.ﬁzéi.:ifs@}J»"_glJ.:‘_gJi_:.}5:3))‘5\ﬂé¢w3}:4{w):]—‘;@5¢¢@_l
3,14 5429 S7-400 @;);,;.«4157-300 @3 DI/DO )87 a8" cl ST C«N

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

General Addieszes ]

InpLits
Stark: [E
End: 21

¥ System selection

Outputs
Start: 20
End: 21

¥ Systemn selection

Process image:

jos1F -]

Process image:

jos1F -]
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o JUT Sllian

355 Slg,lS . dma I onl e 51 Eaglin 5 0L o Slds ls dksee ¢l 51kl Analoge Input K
3y 351y Slowb 5 Hmpe S Sledit 4 s 3l S S Jp 1 WS ol 5l S5 L Sl Ken 7 JUT

LI da £ § 5 0345 3Ly Olgie 5 JSE w5 L

ROCRWPU P
5Wa e 31 T bT St
sl 5 g e o1 I )
+/-25 mV
+/-50 mV
+/-80 mV
+/-250 mV
+/-500 mV
+/-1 V
+/-2.5 V
+/-5 V
1.5V
+/-10 V

Ob 2 i I & gIbT JUSew

Ao £y gy bl 5 5L AEL da ¥ (Jds) e gl 55 L gie OL

Wl & i S 5 4085 e ¥ 5555 (5 (I (5l o ¥ 5 40085 511 o V) S o 0T S 31 gt

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

Wl 5 g e § (Sl il 5 55 5 4720MA e ¥ (sla gyl 3 51 0L UK

-5 mA
-10 mA

to +5mA e
to +10mA e

-220mA to +20mA e

0 mA
4 mA

to 20mA e
to 20mA e
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gl £g5 31 JUKw

AL 5 gl wole et ol b (RESISEON)  J gens Conslin oSG il e oo slie

sl

48 Q
150 Q
300 Q
600 Q
6000 Q

wib_w\‘b_wch}‘(RTD) Fase S Ll s slatan

a.) Two-wire RTD
lass accurate

{

D.) Three-wire RTD
most usad

c.) Four-wire RTD
most accurate

5350315 E85 o i Ao £ 655 5 SB3 (a8 e ¥ oS
S Caslin o ¥ 655 53 Tl 5 g o o s 53 )18
)AQJ}_A&:»MAQH\:)JQQT)WJ{KJ&N‘SL»:}
533,80 Jlael (26 0Lz i oge s o ¥ o doma f gy
Q}\m.(ﬁjp):wéﬁfaﬁ.&_}l&:ﬂY):jl:_!}
33 9348 (5 ST Sl S a5 51 (6550 0L
o3Il T ol ol 3,085 0l 7 3 50e (68 03100 S5 0T
3 S50 Ol & fagn i e 33 315 S b 5 5tn 5,5
e Ot ¥ 553 1 Za) fiago 5 uaglie @l > s OT
G o301 0T 5W5 o (gl alaii Ly o b oSG 53 Oy S ses

3,055y ol Sl Gl &5 2l 5 gl

Cl,slc,w).c,.ul PthOL@T@jéjju.MWL&&B-‘hilf':‘}&\.w@)Lg&ﬁﬂﬁd.\.?ﬂ:@al‘.&atlﬁlhp}a;

.C,..»\o..\.ia:)}TJi)'JJUsJ:.A}A‘;

Pt100 o
Pt200 -
Pt500 -
Pt1000 o
Ni100 o
Ni1000 -
M+
M—
+ e, | ADC
+
V g
Ic lo
Field Al S
dog £ faga Al 08 & ann f fa g0 5 L3l
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£y T LS
53 Jlail Joun (585 513 L o S5 s fuata SIS 4 G 6 51 48T uman o5l 53 1 g5 e oS shailes
35 03lial OT 31 0 gin 457 3 pn alb 3T oo p3 MV &ty SIS p 5 Lo

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

Copper—Constantan Constantan oupl

" Junction

Copper

310 e ASCn g 09 3L 6055 0T 0 b 58 50 5 Sl b o S imas OT sy o 50 ooy Jy o550 5 0 ST LSS
S elizl e IS5 ST 5 g sttt a8 oS m 5 5 i 1 BT 5 e 46 50 538 eslinl SIS
St 36 93 0350 tzman W) K3 bsS 505 93 iS50 5 0 ST Jlasl abais 55 YU K5 ke o7 s 513 5505 oS JSC
3385 S e3lizal (COMPENSALOr) suiiS” ol 31 uteed Sl ol ply i3 S (6,8 0311 55 st &y pmete Bl 457 5 5200
Vfg;)lfc\{n.l.i byl les 3l 55,5 6,8 o3Il (Reference Junction) b5 505 4 S Jlasl akets ya 1, Les a8 )
bS50 5 635554 ST Glg,l8 3 0Kl opls sie i€ (External Compensating) s il LS ! oS
303 Join 5 JSE Gillae g o g5 S L (G oS Ol 5T Olgin 5 0l iy g e U 53

2580 odsl (Internal Compensating) Jsls (5Ll o ¢ 358 osliial Jy 68 g0 5 jeizman b 51487 Jgl 34,

____________ Copper wire
E : o M, .r : \ M+
l 1 oM G . M-
' ‘ O :C+ Thermocouples o - ! M+ | ADC
: gMC_ < — — M-
< -/ o LLem
1 1 / oM . '
< i/ S ; !7-comp+
RN~ P LB ————comP_Mana
Reference - e ' Ref junction | -
C \ (R l ______ 1
N confor oSttt ins )
M ;:Measuring line (positive)
M _Measuringline (negative)
e o bl e S Sl b Ll
() Jgdr). s 2y 1) (ool glos gy oIS o a8 il Calien p1 50 LT 36 55 i 4 sty b 7505
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 to 21.108
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Al sl )l 81y p3Y (&)1 Cdrw qubid

}:;L;)\}l@mw&awdwmwconﬁg Nplps 088 (Sl oSl Al slg)l8 )
3,03 305 JSb Gillae )8 ,LS™ 5 Measuring Range Module o6« (S 55 Jsie ol 05
233 5mgn Jorlly s L Gollae 5 S g 4wy Sl eli 25D, C, B, A oy, 0T 69,48
53 2,8 B Sl S 4 G o S S o 358 i L dsits ! OT S JU

3 phen 01> glataly Ol G b dale Cundy 2 5ie ol HWCONFIG Lo i 457 20187 (sl el

b 52305 ¢l & Zaul BEST 331-7KFO1-0ABO 2 lie 1S 1) AL 8X12 Bit 218" 5 ol anld o0l 0L S 3 T

AL 5 dgd plae L 0T (a5 o875 1> Measuring Range Module e U™ 5 o wSis J 53

Jiw &9

Jam Carog

A

V5,

kS 55

oz ¥ g 51 0L

Ao £y guain S OL >
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¢
PLC fawgi (6399 <5 gIbT (Slglliom Orukilgs- 0420

Conversion time, O 53 el Caslie 5 Ol S5 S el S IUT slie aan (S5 5l
channel 1 305 61 p CPU. b e i3 o Sl 4 o JUT 1AL
Conversioi e . R3Sl 50 LU PLC (ol ol oot Koo 15 oslizal 3550
channel 2 E 2,05 psgie HEX L (6 b b
E >‘§ Y JUS s lasl sls 345 Cycle Time o o8 JUT s o s,
O S Sl U5 N JUS Tl s Y JUS e 3, e Sy ks
Conversio; fime. 53 S, 51 ST L Jus” 81w K Cycle Time 1) wiSls Jsb
channel n DBl oS dls b 15T )l gla el 53 b bl ol eslined Jos

- Al B S Ole ialS 4 e

1 5 @0 deda ola ) sde Codle G S 5T G Sl o SIS0 5l 5 20 VU Oy e (6,5l e b5 51 ey

Resolution Analog Value
Number of bits %5 14 13 12 11 10 9 8 |7 6 5 4 3 2 1 0
Bit weighting vz 2™ 2B 212 oM 210 20 8|7 26 95 ot % 2 ot 2°
9. > 4 s Hex d’l—*‘“—{’)"’)—’.‘}&—b-‘?dti_—“tj—;rﬂd‘)—i
Measuring Units
Reggigdon Ld gl ol dates OLES 1y S8 4 by 10 (535,5 Decimal
J4.t0520 A~ | Decimal | Hexa- Range ) R - .
decimal c’)ﬁ“}WJ}“’"fQ”.‘)é'“\""A—”‘°A)}"-ft—(v dowo—? >

‘> 22890 132767 | TFFF | Overflow | | overflow

Q@?)J_i)"@i)‘syl_gj_!:lfu‘ Jbe,—
228405 55 [32511 | TEFFY

v

S8 4 ST 6 Jle Ol g kil e ols 5 Underflow

\p:Resolution : : Overrange i PLC o 4-20 mA JE
e RGSEW PR ) o G- -
20005, _ |2rots | o1y ’ - T
7 2 o . . . T - T
20.000 27648 | 6000 b 3l Ol g 0l 03 5 il ) el (e
| ) _ -
16.000 o 20736 | 5100 |  Nominal LHEX Jolae 5 JB17 & a5 L il oyl o LSS L
B U RIS WU
St s : range 3 05 03Liel LT 51 ol 53 o 3,57 1y 1T Jlouns
tion <
Reset ~'o oH e £ Jloss dolae 87 v 5 055 Jsela ils Jle Ol s
U=t |— FFFF - T
39995 = 1 H YWAUA sie T o ¥ Jlows Uslns 5 i sie e
ASa oy U Ugs Underrange

3503 p5gan PLC 5 51 slie oyl dil
LT s oo 5 Jlows sHEX  (glaliw sl S
arrl o DS pyler i g Bl 3500 bl | S

YN

&

;14.1%554 A )_f‘ 5 —-4864 EDOOH
< 1.185 _ 8000
<l‘1§5€2{; A 32768 H Underflow

G o S palie m Sl 2010 ReSOIULION 3 gk i 55 47 3 sie odalive 1S Y aaras Resolution Jsis

Wl B VYA sl 3L oA ST a5 Bas bgs im AiL 20 )€ Resolution $1.cl iy ods 5 afas
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S5 957 15 S IbT JUSw ol 0950 duglin

obls 51 J= S5 557 3 S IT s 0w o e bls o UBT ies3S5 (6w e PLC Lo 1,8 (ol o ol
sl

3 o AT (o Sy Sy WV i) dalons 5148 I e Lo 5 S35 ST 53 43,5 Ol 8 amio 3 45 shiles
S5 s IS sk el o oy e S s dade Ol a3 1 ST 0 o5, Overflow (sl o L 31 S S5 s s
Dl o 9555 55 Aol Gl Ty A

Sl ol 5,5, 0verflow 1,0 0 oy

ol Wire Break stias 0lii 3581 S opl 81 ol bl b i8S sl e 0ks 5,5, ErrOr Bit I ,E oml oo

Ll yldis O3 Invalid L Valid eduas 0lis & o 5,5, Activity Bit 1 ;A n2 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 ol o0 9% 8T 98 95 ot 3 pr ol 2l
Bit Value (S5) ps 2" 2" 22 ¥ 27 2% 252 2° 27 2F 2 A E O

ST Lo I S7 55 el s sl (Code L) 20 VY STu= Resolution o es =S5 s G dw OLd 5,5, a0 ames
D = O J = J d Vs B J = 9000 % =
il (Mo L) 2o Vo ST Resolution 5 .

S5 9S7 10 <F I Slgi ™ (Sl gl sl wabdid 0950 duglio
Dip Lwy olaks 1S5 );g,.x%ﬁuz)lp\(jh_ﬂ}:u,ul,gﬁuivW)u,\_.z;‘adj.x_‘r,mﬁs7 33
Ands tolad ab g e e g U 1T (la el i o g S5 Sl 51 4508 &K 5 IS s plonil D518 (555 sleond 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
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Al sl ‘slh)%l)lg Py
23505 (G 42wd 5 Oy g Ol sie |y ANalog Input sl

P sl culB Lyl Ji&w g4 4 51 $999 Slawi ks 31
o Shsosy @ SLTIER EZTSTA N
adysbml @ Shm e st @
C.,-nju.a .
b e TC o S50 @
RTD e
Syl S5 @

234 Glud g b gt b 5 IS8 Ao dadee 0L 15T e 505 o7 (sl oy 0T (5,5 SIS S AT 7 52 05,57 3,505 51 ey
S 8 353l S5 1 By 3)I0 =,5 S 5 el 55, Address s General (sl i s osls Jliams sl 3550

JJ:TJLJ'JK.%&:}),A 8 6l ol gl 5 sdas o3y olazs Wordei;_,i_:c;)\,sgu_w,;ﬂ;_.'l{\' df}.\l_iTLg}))j_A

2y el 623 g 0T Sl da oL VU gl 55T 5608 65,2

Properties - Al8x12Bit - (R2/510)

General Addresses l Inputs l

Inputs

Start;

End: E23

¥ Systemn selection

Frocess image:

Jﬁ'b;u}ua,sflfduo|,~.g,;,,,Uti,.dui_.ﬂQ;ga;;l@ﬁ,;)u;ﬁ,AI Ll plai paInput isy
i 3 byl ol ABL il s Jlesl (s ol sba (S35 58 STl e 3.3 5 e 5 0T gy Sl 05Y L S
Measuring Range Jsue 13l Ciww (bt Cond s Col 42 5 L6 Input S S 5K KLk ol Input

w3 1T Olgtn o5 IS8 559 diSn jainin 1TD L C LB LA Cundy oS Wil

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 Tupe: | |40k 1 [TCE |RT
beasuring Range: [+ 10 [4.20ma  |TwpeK |Pt100 Std.

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

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

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

e,
e,
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S, § 5 4 a3 gk il 55, S a5l Measuring Type ,h.wsyl?,;a;;aiﬁlfwmf,u;\jdti,ﬂ@;guw
25 JKE s i als I L @1&;,»,:upuSé,tfﬁ’)«:a.ﬁ‘:gmuwdt,;@}wdmwnwlﬁ

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 Olis Calides &yl &Rt Measurement type i

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

1 Current

RTD Therrmal resistar (lin.

SIS 515 031353 &7 Slows 5 b ol JUIST 03,5 Jleb o 512 3550 2l LIS ples sl 55 5 Deactivated ay
=5~ Deactivate 1, JUiS" ul pas (2l 15 Do s 4 &5 T s [ Dle S 511 3525 o3bizal s
3,08 L6 gl a3 Cl,;uf&w;ﬁs «SJUS” Measuring range s, Jf\ ol -5 s> Measuring type Cbl 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.

Aads O 1) T 31 (6l @gm o5 K8 5 5k 303 (2olad 505 53 1y S OT (6l 5

[
+-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
Ni 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 by s e ol 53555 1 B0 AL LS Sl 5
IS r_;i,u.uw I, s ¢ 55 Measuring range isw 53 8 ol )3 sl
S 53 bS50 151 05 S SRTD o pben D)8 53 jnsn i 61530 55
alg asle 6 Kos Lol sl byl LS ol 53 esdhn dads 0L 1, TC ol

3L Olse 0T Jkal 5RTD (gl 35l syl 5 Les (5,8 o510l

[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 5 ol s el

3 ASke 3,05 5 s AL Glg S s 58S ol sla CobB o e

S b g slou| DI (ol )8 ach a0 dis daﬁ s Wire Break .l gl (6l » 0% Jé &) 500 5 : Diagnostics Interrupt
S cpl il add g sloul led glons ol i 35> J@SL;)}.;): Odd Jlsé &y 40 5> :Hardware Interrupt
A5 01 amio S sl INpUL  ise 55 Ol se LOw Limit y High Limit ol w1,

38 i Ma by 5 ke 1S b dom L i YUt 518 T I By 4By sl o g0 Olgien o5 JK& 3

Measursd value

Upger limit

Lowaer limit

Process intarmupt
Walue sxcesds the
upper limit

“alue falls below the
lower limit 1] o

5,15 3 g Reaction to Open Thermocouple olse b ¢ K3 salyl ol bS5 ol S AL BXTC o )lS ol
L g 7FFF jlie o5 g0 5 0ud b Soygem 53 B 555 Obnl byl ol g5k 55 Overflow wb iole § sls acus ol -
5 el Sy ) dns 2l 15 b S Sl gl J ST O 5505 0ils S 5 o8

Measuring o ssl- 5 Underflow Wb il sla ans 5 1
Measuring Type: TCEL
Meazuiing Range; Type kK

Reaction to Open Overtlow Spar SRS O 535k edils 5 58 L s 8000

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

L giles I, ReSOIULION 4815 55 byl ol .oowl INtegration time sl s s Al 5Lyl Sl ol 3 45 5§

DHie 58 505 0 5l oy s 53 B 55 Sl

E PN ST UPNES

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 sl ‘slhjnl)lgmﬁw"
23403 Gk s 5 Oy g Ol sie |y ANalog Output sl

P Sla 51 | S £ 5 o SN 5
ool S s s S0 CETETA N
bl jais oL~ $3905t @
b S Ll jasis Bsp 2,50 35S 5 EZTSTY.
CPU (5 4 ST,

ol B3l 35 bl 55 b i AL Gl )8 (sl T 53,10 i 5 4 515 Address ; General glessn s oS ol Sas
3 pte Ol s 0dd o313 Uil 3 5 S8 53 S OULPUL 2ow 5550 53 G0 5 00

Gl gy Sl 55 ol 1SS ol s i SISl Ol i S 0T ol (s 0k 03,5T YL i 03 857 slailes
ol Ol LB Output Range gl s alisee

0313 e 5 ST (3555 51 IS &5, gailen .ol DeACEVALEd 55 35m5 rs5 ¢lsllp S s n S 1HE
blize 3lie 4 CPU Lo g ot W5 (5 0l palie JSow 3 350 3525 ol S &5 55 ST sls s 2 s
e JUIS E1 Jlo ol o 03,57 ¥ tasends 5355 bk cpl a0 bogy o sl i3, Ko s (0L, U 5ldy) o 5 i
b 2l b S 0l b 0Ss Jb 5 15T Deactivated 4 8 L 5 455 eslinal

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 S« c.iDiagnostic Interrupt <8 ol ool sl j}_, 3l
Ay 4l gy e 5 (Ol 2 Slemr s 2 1) oS Jlast s Gy Glearms 5 ) ) Jlal ile 35150 )3 3, o Dl S
ASs Jlas

Lo 13 e o 2T G KLV 058 b s 5 (o OCV sl o a5 5 487 ol (6,05 3l CPU. ks ol o 2515
Ll el 35050 5 g a5 bl ol oS 338 5 phon ol OT o5 55 48 (pantin Jlia b ol y (o5 5 (o SV 533, 8
5,5 plal
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AI/AO slg sl by yiolyly mutisd
2 8 4 5L T gl el o G151 0 5STE & Slwd 5 4 a5 L tion ol 1) (o5 5 5 63505 51 (oS 5 Ll o
I a5 5 8395 5 Olsien oS 2 (sl 573,03 3 25 Output 5 Input Ui 93 gLl pl gl S e Ol o5 olelSs

A;éﬁ'bhﬂbkﬂb)b}uum

Properties - Al4/AO02x12Bit - (R3/55)

General] Addreszes  Inputs ]Dutpuls]

Integration Time: [20 s}
[nput ‘ 1] | 1 ‘ 2 ‘ 3 |
td eazuring
enig Toms |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 b7 (s giol sl s
={03 5M-300 $7-300 ;ISM Lo e $ 53 1/0 sl
o G 41300 B sl yoa 2] /aslw e
+ [0 AlAA0-300 .l Ol Special 300 olgs S 1y (6,55 sl S
+-(] A0-300 ‘ - .
+DD|-3DD CLDUmmy Q)K@‘)‘éﬂ\;m}ﬂ})p&w
+-_7 DI/DO-300 . . . .
= (W Il (K |
4 [ D0-300 3 S (P e L SO0 R S =L ()l
=1 Special 300 ol (ML (g5loms Jse &K Cnlily el 51487 shailes
[ OM 370 DUMMY o ) o
M 370 DUMMY WG £ OBl 55 I/0 Gle,lS le wsles Ll e Jadee ol

[ sM 338 POSINFUT

oT ST O3 A ST s,0)8 45,5 15
[ SM 338 POSAMPUT 03T 5 de 035 5555 6l bre 0T 5,8 5525 )l 5

el 0 T 5> a3lizl e

ol AL alols Sl 55 LLl8 o L oS T 1S 555 0T 53 e3lizul 6l 1y S I/O slg 8 w3 dal i -8 S
.>5u)|,sﬂ¢ﬁ,,,;§ssu,g,lw‘ﬂyu,m;(wyuﬁ&imﬂu;,.L,U&,\) o,

Wl o 4 & ki 53 535S L bLs,l gl 45 Sl SM 338 5,05 33505 8 cpl 4o 85 (6,505 Lol 8
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CPU sy yolyly muted
CSaS e g CPU Lol (gla el sl (5 delie s 5 sl 53 Sl S gl T Ul & )ls il #1,51300 (sLs CPU
,Clj;;:.ﬂla.u)'l.ﬂf)mfd;ﬁ\ OT (8 Slasin CPU Ol 1 Jd 1,b 56 55 5 58 4o 57 .ol 0l il 00l 5l
STl s b 5555 Joe Over Design #Mawlb b b s s O LSS SICPU il sl 53,5 aalllas Sy

AL B oy T 55 a5 OISl S oy 3 g0 sl 3 g 50 55 L pollae 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 HWCONFIG 4l 55 p s> &Sl 4 CPU o;;;)l,é,ﬁpﬂjo&

J)\jé}.a).:..l;i\?:.awlfLéjj_tQQLUJ‘Q)ﬁ&\)‘JW@J&m}JZDPA&l{l{iTJ{él@ﬁ‘))dthPU A
55 Laialy (bl & NeW (55, 05,8 eSS L lvian 1 0l sin &7 5 500 all (gl o 2ey ¢ SOl 53 LT 05,5
3380 b 0T 15 55DP ol o &6 &8 e SOl 53 CPU 15 51 ey

CPU & Joaze slgdste T 515 55 isdes SOl )1y By odi axii i C O o 6T oS slgail yo oS a8 e CPU Y
V:E.'S.-\Jﬁi.:»)b; p35 Ml s Ken 0T 4 Juaie slgdss 5 CPU wwé\u;.mﬁfﬁwﬁ;pmuk
GOV Cdmu dputa sl 3 (S5 35800 plil IO L8 o s 5 5 (03955 4 538 Sidm opl Sl (5 2 5 83505
S sy i S5 S Olmis 53 4T and

Slat Maodule Order number

]

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

iy DLD0NE
ZF Alaalanr
=4 Linaw

g Fldiwn
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135,Kn b 5 K8 aile dacn Sl 1T (gle el )l 457 (gl oz 0T (555 03,5 SIS L oDl 5,5 CPU 0 3405 51 e

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 Retentive emary ] Irterrupts ]

Shart Dezcription: CPU 3152 DF

wfork, memary 128 KB 0.1 me/1000 instructions; MPl+ DP connection
[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 W20

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

Mame:
Interface
Type: Pl
Address: 2

Metwiorked: Mo Properties. ..

A I gla ay S gt 5 b B s e b Sy Sl (Sas CPU 5 s,

3,8 GosTok 25 s pealie 0l A3 gy ) Sl el (S Sl 0 5Y CPU (6la el ool g9 55 51 )3

CPU Sl S

T sl ods wt g abe a ol (gl 5 51 s sl ST 5 e b 1y (Startup) 3iutel, ab= e il 35 Koo 55, PLC 55
o313 (STOP) s 5 Ola b 4Sle; b 5 e | ol Tasls S 3o RUN o jo - 3580 RUN al o 515 0T 51 oy S ||

35 Kl 1 L e RUN e 5 5LSS Lo (6511 oly e ol 353
3 A |l 1y ok a5 0T alablom 53 |5 51 a8 (gl anl s s il gene (S L (63555 g5 ,S 51D 1y Lgeas,5 RUN e ;5 CPU
s ston 1SS Sutny S 3 Iatomn 48 4w o - ki e (K2 b s 5 ST @) 1) oks 5 Sl s 4 OT 51 n
558 Jlasl (gl aidy S gl 2l o 55 ST 5550 lasy (Operating System ) Jolo s 5 1553 G ol o 12

nioe aalsl 1y aal OT 51 g 535 00 4B s £l 03,57 das\)d&,ﬂuuﬁstﬂntyuw

SNl oy Ol s gusd (ST !
Ol b 53959 <

o5 1ty b g

A
Syl >95
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13555 3l 6 5a CPU S 1 555405 3425 PIT L Process Image Input Pl 529,55 8l i CPU absl> ,»
S 55 s 3 g g0 (63555 S S5 damd 0T 53 8 s (93555 polie 5168 oyl oo K05 Sjlns ASCn 0 505 ad ol 5
Ll S o S PLE ol el s Se 515 o3zl 3550 S a3 pslie ol o3 s plowil (6515 e o5 57 i)
absl- 1 ddw s s A5 sla s 5 sl sl ol 5 e 358w 422 5 Organization Block 1L OB1 Pl (SO s st
Jslde ol .mﬁ,» Juyl s 5 S, & T 5l 5 eds o .53 Process Image Output U PIQ « P50 CPU
Logits ol > o7 ol o 4y Cod s 5 5 63505 3Win 4 CPU (o s & Dy S (5 s Al > PIQ 4 PIT
g ool T 4 b o 4 5 sk

&S K ol 531998 1 aSe 65m YU Jube 5l ods atle 1998 Jlo b a5 g o8 o CPU s oSl IS
33083 S phe |l asl s OT1 day 5 3 gdine 0l s s (63955 w3 S0 Jlyl b g 5 1l . Sl 43 5 Sy go ool
ol 53 s Sl 3 Al 5 5 Sl el s ol sl 53 (55 Sae RUN Sl 3 687 3L 55 O gioe ik S
s e b alate o8 53 Ko anlse "y y b g 2 d e U5 stes 3,15 RUN s 4 55000 ol o SICPU 5 45 50
A a0l Sl 51 S 5 355 3,1 RUN e 0 oSl 51 I8 ol 3Y il oks 5 ols (s 5 Sl oy Sl gws 5> S
gl ol lgar s 5 ol s i |y 6T Ll

A Y 59 i oSt S w4 AL Jh 51 LRt e 8 0 Al
éj‘d.'lqbtjj!u-_&

WSH o5 H e

T o Ty 25 il oz 125 |t Sl S S5 iSn I b ST
PII o5 S Update 5 35,5 0l 4 bg,e 0L @
PIQ I (sl bs e ilej o
hol aaly sls 0l @
ol o 4y by e OLe; @
Ssblsdsls o bypob; o
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PLC &, slavwe

:5las,le PLC Wé)lféum

s JBWrite yRead o) CPU 55l 50m g L I/O 4 o i 03 5iie L i 4l o 5515 1 e ol 55 StOp
13 QU1 0T & 1) syt aal s b 5 L g 13T 4ol Ol gioe tmg oo

4l Ol gied g cwlRe2d ONly & gy CPU sl 3505 o 203 e I/O 4 CPU s 5t ol 4sls o us o0l 55 :RUN
S Download o7 & 1) gt

CPU Jl:-g):.s):.zjlsg‘n):.w:ul/o 4 CPU 23 ghua |l aal 5 ds 0l 55 :RUN-P

RUN—F‘—I

RUN  — oo Zsl g s L5 Write sRead o) s

sTOP =7 0 el Sl BB 53 (095 JSE) CPU (55, i g b 5 G5 slaca ST
MRES | 2, RUN-P - s e > CPU

ol oaT g 25w 3 CPU il 4 oy s Sl 23,800 STl okt Jlf il

355 bule STOP yMRES Conissy o 25 JSom Gb geism WLCPU 038 i (55 6

el 9, StOp 4 by e LED 5 .l Stop Cond 3 el g

o3, StOP A{lJSTTJAqu}ﬁ)LL:a&A._JEY‘}V.Lm»MRES 4STOP 11, g g =Y

AT r 53 e 05 Sty - 4 GHLED . 0 ;e MRES w053 STOP 11 g g (36 ¥ ST ) £ oS L Y
Wl 53 0 Sadr Sy LED alojo opl 53 STl 0s S (65, CPU dlable 8™ vy ockins 0L (545 0 SKaciir )l

2555185 Jsl 5 G gb Jorl e sl

STOP
LED

@ —

O- |
Off |
3s

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

53 akex 5IStEP7 ik sa 4y 55 45 PLC > Clear / Reset (s jleslnul b : Step7 & 4b 31 08 5 cw (&)

< als plowil G ol Lo Slhas S a5 5L Osdsy s |y S (65 Jos Ol 520 315 5 2 s HwCONFig
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$7-300 sl CPU dl>
s 25 K8 i 5,651 (400 5300 51 sh) S7 sla CPU il S ke

Load Work System
Memory Memory Memory

S7 s CPU dibl> Lol sl s

33,80 3,15 Cad pl 55 3 4i0 (DOWNload) Jlu,l CPU & 4l 35 :Load Memory

3shae 03} 1o ST Gy 5o b 526 ¢ e Ol gmes Koo 45 1) Sl gl ! 8 4l 1 b abdl> | Work Memory
3,8 53ty s 5 (b b 86 PIL, PIQ Jsliter dSle abil ol sy ol System Memory

Load i3 .554 ¢Sy System Memory ;Work Memory ls s &b gime S CPU 0l v (65 &y 50 o
335 &S ol (San 0T ¢ 5 4 e 5 Memory
g5 Load Memory 4bsl= 318-2DP a5l b CPU & i j5 .cul Sglins Calides sla CPU 5 555 lgisey 1 b
MMC ey gy dible o,l8 oS5 ds J=lsLoad Memory 56300 &u ¢l CPU :51.c.IEPROM L RAM

ol 05 33,Ks b LT Load Memory ol sin 3,80 51, 3CPU ol )3 o JSCs aisle «S(Micro Memory Card)
23 ghenas G311l CPU - 0,87

CPU Slot for
Work Memo .
. = Micro Memeory Card £
Non-volatile %’
memnory i
Bit MM emory o GREEEEEET R é
Connter =
Tirmes L GREEES S =
Data (max. 256 KEyte) lakire ) o é
A
I|
1 l
i Seonmdator 1
E Aeeuzmlator i Wiero Memory Card
i
: ¥ WIPL P ing devl
Inptt signals » FIQ bl
Dutput signals « il m HW Condfiguration
Digital 10 periphery Bit Memory progran blocks
e V
Timer functions
Local data
System menory
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Memory absl> oI5 K Loy Cudl e 15 Load Memory czils ,ogde CPU bl o 54 35 s o>l b 3
Master Memory LMMC 5,5 &, 55 bd> b 55, S lu, 2l5sl Flash EPROM L RAM .. jiCard
5035 Sslize LMMC il .l ot Jstis Load Memory 5 13 slei,lS o Sl oul FEPROM 45 51as” Card
A5L 8 MB b Wisie &ylS ol 5lo CPU 315-2DP s e O sty tas i jlis |y LT 55 4 aty il a1

U3 CPU bl 53 o S5 23w ¥ o gde 5 ie a8 amio JS o 55 45, 4kiles : Non-Volatile Memory

o3 0T 55 plalys ax 58 o Ol 5 Sl (325 40l BB 3w o) 25,15 55 s NV MEMOTY 4 pygo 55 6,505

Bl goe 485 Juos 5 b Sy g0 53 alys pl plis 3 5ie S Retentive Wyt (a6 NVRAM 55 a8 o balys 4 s

.»,i_.,,c,_,:;.wwﬁ&;,ucpu L;;t.uta\)@;@& SleMbl ol O Lai 355 o ) 5 0k o>

S5 S sb 1) 3I ol 0o Ol sian 358 B 335 OT bt 53 5 258 o w8 NVRAM iy 53 5157 o 81 s 0l 5t

ol 1y da 0 T 515 ok Ladom L3 jliie 40 d%5 sudoes Juos b aS 5 S
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Silwloly g1
2,15 5529S7 W CPU (sl 5 g5l el [

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

Cold Restart
. sl 4 asb (Retentive) aks&ucj;\?xw@@wfw s Bl e el sl @

53 8l OB s odsl lasl, @

Warm Restart
23 ghas 3STL ol (o a5 Retentive ol gm 45T @

33, 8a - OBL  jgws sl jlaal, @

Hot Restart
AL e AL Retentive g4 jlar ssiial Sy oo s @
b p talsl g 0dd Wla3 ST Gl Slasly
Ll S7-400 ol e
s Backup 5L b Syl ;3 CPU @
Sl b G ol slgdsy et Ois RUN 4 Stop w1 38 (K;A)g LCPU Slhes JI5 dny domis S5

Ll odd o 5 S5 ol y3 ab e

HOLD u»
e 5 el Gl 68 e ol S s PC L PG Ja.»):<-.\54{<-.\5l)uuﬂx\};fj)\§} odd a8 ge aslipy 5505 pde ol 5o
A3 sm Ol aali Glate )3 SIS s sy Sy S5 Sl s S s i 51 e 5 sl o7 550 SIS SloS 5305 p asly oL
03,5 Debug o . 550 L 5 (breakpoint) b b Ol 5 350 Jlob sl 45,5 Debug s ol 5 T s Sy

A Aal g Emy 48 N 4l

CPU 5,5 o cu gty
RUN (55, CPU g s ST Jlin O gims 25 pce st Sl (6 5Vl o slsl (1ol 457 (5t ¢ 558 Sl 533 Ol sk o i 1
Jsder 53 L ol cplosls (630 Cu ol 13559 eSTOP e s CPU ¢ 358 Uil STOP PG 5 b 51 Olejon 55,5 13

Ll ol 5
G W < gdyl
STOP O
HOLD
STARTUP

RUN S
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STOP

Request for a
Cold Restart

Request for a
Warm Restan

Request for a
HOT Restart

STOP

User data
Delete
FIVPIO)Y  reteniive
and non  retentive
memory bits |, timers

and counters

Ininalize with load
values all DEs

+ Cold restar

Peripheral Quiputs
are switched 1o a
sale state

User data

STARTUP

B0z

RUN

Dedete
FIVPI) . non
relentive  memaory
bits | tmers  and -.. Werm restart
couniers QB100
Retained Transler
Memory biis BIO ta 1D
umers ,  counters modules
and DBs
Faripheral
ot puts
- aulsile of
Peripheral Quiputs the Procacs
are switched to a inage
safic state
I . Hot restart Dulpuls ere
User -dﬂtﬂ + QB erabled
Retained
FILPIO) | retentive +
and non refentive
memory bits |, timers Femeaining
. counfers and s scan cycle
Peripheral Outpuis *
are swilched o a Resel the PO
p and perpheral
salbe siate Oulputs

CPU Sldas 1y

Resd in Fil
Table

v

Process the
uger
program

v

Crutpul FIQ
Labile
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CPU 5,5 Slavw id ol se
ol 0 e T OT 55 Jguter 53 b g1 jo Dlownd 5 daitos 0L 1) CPU lacke i ol o o5 SIS

m B [ e

STARTUP
STOP : [2] RUN

Pkl (S
1 3,8 1 3STOP e ,5CPU 4di5 o I Ay
2 145 89 39 w0 STARTUP o 4 STOP o 3 CPU

5,8 JSRUN-P LRUN CJb= 5 o

s bl 4 dis Jooy LSSl gl 5ol (51000l @

3 1457 89 05 K0 g STOP o 43 STARTUP o 31 CPU
AT 55 g g3l oy sk 5o Jlﬁwl .
(PLC@yQStep7 L;.Lj.laj\):,:flJ,s"STOP Loy S buyg e

5551 I STOP 2856 b 555 ai g (310l ol ;OB ,3STOP jg2ws o

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

Ay Sl 03 S uni s,S” 45" Breakpoint abai 4y (s3I0l ol y sl 5 55 @

5 1457 89 85 Kio yp STARTUP o 4 HOLD o 31 CPU

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

6 45 B9 35 Ko ¢ STOP o 4 HOLD v ) CPU
(PLC gz g b Step7 (e b 503, 13STOP e ys )8 s o

Sehll 4l 3 STOP jsaws @

7 145" 89 59 0 RUN o 4 STARTUP o 3 CPU

AL Jbr.;il.p) Silllolyams @

8 45 89 35 Kyt STOP Ao 4 RUN o 31 CPU
il odis (g5 asl p balos 4 by 2 OB 5555 ,KaT JSEIRUN ey o
(PLC gef g b Step7 (3 b 05,8 1| FSTOP e 3 )8 L @

el 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 asb 5 55 @

10 1457 59 88 Ko RUN o 4 HOLD o 31 CPU

554 | 2| EXIT HOLD | siws Breakpoint aba jl dx @
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e S e W CPU (sl malyl 51 5y Olgiae 05851 s 5365 Slowb s b

$7-300 Sl CPU (5l sial sl b

4 4 ool S il ol (Gl Ceand OT 3 s (s el 4875 s 5l (50 ey ab gy o Sl 13 CPU (g5, 05,87 SIS
AL O Jos oy 8 (52 b s 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 Retentive emary ] Irterrupts ]

Shart Dezcription: CPU 52 DF

wfork, memary 128 KB 0.1 me/1000 instructions; MPl+ DP connection
[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 W20

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

Mame:
Interface
Type: Pl
Address: 2

Metwiorked: Mo Properties. ..

D3 ke e sla o
o) 03 8 oS g5 .Sl sle TCPU 4y el S oDl (6 i 5 5 alaBs S8 )3 87 5hiles Jis o) 55 1 General
Ll e a TCPU @y L gy o MPT p5T Cad ol 5. col Interface s s sls plonil Ol e iw
Ll 55 s 45 4 by e o 53 Sl &5 ol SiMAtIC (sLa i ¢1,50 51 S Multi Point Interface L MPI
ol ysT S5 115 3 420 03Lizwl PC L PG L bls ) 61, Gutes & CPU (55, MPI gy oS oS S5 pliien bl 3 A5
2o o 5 15T Wlsie bles Sy 53 208 55 0l L s OT it a0 (5l bl ¥ (5,5 iy Sy 03T o1l
a3 i ben SIGMPL 4 by e 16855
3yl ;ﬁ-),_)'cfz45L}(.AJQ_“QLU'Fﬁzs|ﬁqf};wd1)g:Cycle/ Clock Memory
Scan Cycle Monitoring Time
o 33 M ST S s sue Gl b 4 5L Jsere Sl sl add eals (Sl S 0b) 55 i sk
1ol opl b OT 51 6,8 gl (61 555,00 SLOP s 4 PLC &) aanl 53 355 280 150mMS 1 oSl Sew 505
T o5 ol Oloan sl 4y (sl anlp 5 355 Sl S 05 3L 5 I3l 4y e e o letle 51 087 2
Minimum Scan Cycle Time o
Oy cnl o e sk el Ol 6318 wsle 300 W CPU = 5 S7-400 ¢ » s CPU (gl au £ ol
355 plad old ol asten Olaj 51 i3s3 Sl S B51s 1 o 5o 51t 53 &S sls Hlie 0T 4 Olgie Sl i
il ol ol ek 4 (S5 dpeme Tl 53 A 8 |y it S 0387 o oubile (3L 0L o5l

e OLEs 1) 4y B 55 opl s aomis VU S5
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Properties - CPU 315-2 DP - (RO/S2)

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

-

Scan Cycle Monitoring Time [mz): 180

—

: Retentive Memory

Sl i Izt s b ol 05V T laleys sl 5 L6 ¢ Lo IS ¢ Lo a6 ST ailejl [, NVRAM il Ol e b ) 53

S % 5 S Gl e ol s s ST

Olgins 31357 a5 o (6 28 (5 iy Olawil S5 3 Retentive slalys (o o 45 Al L5l LT Step5 L« i)

5,5 Ca i Retentive gl e ¢l 1) 5 Sl a1 SG 0152 115U e CPU (¢l s Jlie
1L Retentive s ol aes

sk Retentive st 5l plaSons

(s 4a) LsLRetentive b b i oo

5,5 Cax Retentive Ol sa s el ol (6l Olgzn 1y ol o3L 2 S7 55 Sl s

Startup

ﬁq&‘)bgéj‘bgﬁm‘ﬁ&Ju\qaﬂd{;bﬁ}:“_;j‘u\.ﬂa\)LJJ;y}TJW}bﬂ&jQM}MHRUN L 45> CPU Jf|

3 yhn ol 25 JSe Wl

DIl ol &S s a5 L
el & 0l Cold , Warm , Hot &, 52, 57-400 5 o
el pds 01 Cold , Warm & 52, CPU 318 LS7-300 ,> e
Ll pdo O WaArm &) ge Lis b CPU L LS7-300 5 e

Y

PLC > Operating Mode (s s 5 J5&! ¢l sl &y OSGI 5 StEPT i3l e o OT sioms g1l el 5 PLC (85

Operating Mode [57

Fath:

5 UK e L5 S eslizul Ol e 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 M3 e 55 o8 lblus asb Warm o) se il ol Kpaw )
Lile Lal g

Sy 33 5 S 0ds ol b 5 il S S G 6 an sl Il ol K n gl S T LK ST BB eSS
S 0385 Joog 51 ST 5505 15 b 4l i ) ges T 53 g Jlio Ol gt b 5y 5 55 90 Sl gns T 53 L gie 53
2358 55 (Field mhaw 5303 3) (b dor & 55 Oy 51 Olabl S a5 56 (oS a8 3585 5,3 oSl oSl

T el IS 5l 3 T & ey ity Slowes 5 o 5,05 (4 OB102, OB101, 0B100 , 153k !

Protection

4 Slrn b 33 o s 31 (6,8 sl 81y Caliea Blim o )3 3525 S7-400 (5,0 s CPU (1, b, o7 25 (a5
il 5 e ¥ gls Bl l ol 45 CPU il

5 Sl B Sy Ol g el I (Write yRe@d ) Wil als (pus 25 40l 4y ol jlams 187 | mow o
3 el s (Bl G815

LBl Js ol ks 0SaUpload ol b syls 1y (Read)  oulgs ol b 08 Y e
Ans el Download

B 5 Olgm sl 7 mlge )3 o pl L 3,10 1, plaSos Read , Write o)l )8 e

38 51 e3litul 3538 Sl - s (KNOW-HoOW)
4 Simatic Manager > s Password ous Jlé b . b JUsi CPU & Ol i Sl 5N (bl smbas i 51 oy
S S 1 oy 4alST 0 5L 1 S oS Sl |, Online
B day 4 OT 15,8 350515 e,y 4alS HLSS L Ol s Simatic Manager ;s PLC>Access Right>Setup ;. i
Olss PLC>Access Right>Cancel U o cpes 5l ol 50y 408 K5 <l 5L Simatic Manager «™ b
Dges b e ) ey aelS
Che Sl 45 eds axls edd iy 8 WS & Blim ke MRES 5 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 Memory ] |nterrupts ]
Time-of-Diay Interupts ] Cuchic Interrupt ] Diagnostics/ Clock Pratection l Communication ]

Level of Protection tMode
" 1: Kepswitch Setting
-

7 2 white-Protection

3 ‘white-/Read-Protection

Pasgword:

s

" Process Mode

* Test Mode

E nter Again:

s
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By 4 by S sl
Ao dal gt S5 OUS ps dl 53 e bs 4y oy ol 0k Blod CPU (sla el 53 i e aidy la gl o ol
:Jﬁg,.a,u\ut,,;i\,g

el jols (OB) (g5 sl SN slilo sy g5 2 @

i35 WOB ol 5l (5 ol (S CPU iy @

oSl ( OBL 2a) CPU JL j asl p o ol 51 gVL s sy oo 5l @

oyt |l 4y ol 5 0t olad (gole w4y s by @

g, 58 YK 5 balles 51 56 gla addy oI, Interrupts i @

3 phes o2l Azky BB pabetia Ole 5 G b 52 AL oS ole aiy ¢l , Time-of-Day Interrupts :s, o

ed S8 el O 53 0T 5,58 o fege 5 35 JK S ola adiy ol Cyclic Interrupts i o
Jle s 55 OB (LS Lis CPU ) .dais 0lzi CPU315-2DP (gl juel )b a5 5o i, Interrupt zsw 5 UG

ASr Syl 4y g5 pl (61 1 At

Properties - CPU 315-2 DP - (R0/S2) X
Time-of-Diay Interrupts l Cyclic Interrupt l Diagnostics/Clock l Pratection ] Communication ]
General ] Startup I Cucle/Clock Memony I Rietentive Memon Interrupts
Hardware Interrupts Time-Delay Intermupts Azync. Errar Interrupts

Frncess o :;—-:g;:ss Fricrity:
Friority: E:Ia?tgilt?c:n: Friority: partitiar; l_
o4 I [OB1Fa -] ob20[3 — opez |26
7 [ R R
l—
T e et A
e | e =
i3 opss |6
|— Intemu uBsk: IT
pts for DPYT
|— I—_I Prricarity: o8z l?
= BE| OESS: [2 [25
= OBEE: [2 [z
ops?: 2 o
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CPU (59 s ovand Olis 9 wuls”
CPU 5 JSs . o5l CPU (o, S5 4 A s o Wote plo Fli &SI 51 3 5 CPU (sls eyl oy sl o

LEDs

SIEMENS |[l5F  FsFor 2
— EATF [ BUSF
DC5Y
FACE

/

WD iy Sl puaszaey LU

RUR "
PROFIBUS-DP \ sTap W81
Wadlam 3 457
ELN
A ESTE S T g
CFU g_l

backup 5L o=

o

© (S555)

oy

oo § 3 0 W5 Lt 12
e o

=

I_ZB_
® ) @

PROFIBUS-DP &

L

Aza PLC Condy Kisle 5 dster Oloed 5 b 3l CPU (g5, (sla sutias il

LED g A
SF 5 GIP o5 b ol B b SIS
BATF B Sl s IS
DC5V P Ll 5l b sCPU & by e SVDC o s
FRCE 35 (T Eole y3 b5 ) ol J Force i
RUN P ol Sl
STOP 305 RO
SF DP A DP oSt 555 oIl p i b (6l 3l S SN
BUSF A DP S b 5 IS
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FM slgdgnw
3 CMQ,A;;&.,.\J?ICPU ) Jin |y ol 206 &8 dzen o\l s Function Modules as o)Ll s 45 hilas

FM Ul e 3 e Jloyl T Sl leite 35l (ms 5 5 gt ols Ll gta ol & Loditns La (535,55 .40l e , CPU - 553 511,

5 sl eyl 3,10 5 - s CPU Ja..»jQTQ&.»IAféﬂuiju-ubuaﬂ)lfdsﬁ).s,.ul{A.L.'::\.s\:..a_:dbL...JCPUL.{J;J\}::.-LA
Y 55 6l 6 sty S =S, Step7 o e FM - ol 2806 g by e Slee s (1 s FM (gl oslis
4o,8 Lydomosls Golat FM 6 b elyl 6T v g S FM ol (glS™ 206 sy Sot )l 31 osdle b S5 pl 53l
FM 0T pis 03,8 5L Simatic Manager b, 4 ilo o 55 s Hweonfig 53 FM 03 875y 51 ey ;ST 5 5200

K s ab g ol 3 FM ol LSl (ol 9 S gy (slylng i a0z 55 5 sledSKs e

=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 0T ide 53 48 55k 5 a5 (gl oy 0T (69 ¢SS s 3000 &S, 50V 6 £ Ol ys i sy FM O 05,8 5505 L
w358 gl dzus 65 i den 3 Address  ise 5 4ls sl J;Jﬁq@-l,glfob,.,;:}:quenerel et
4 3l sy BFM )b jo S o K05 S A ok BB A S3WSM ), & o5 oueT Address
35 ke s sdes Jast CPU & FM L5 o5 addy ¢ 55 Ol s o I i3 0ply> Sl e 50 Parameters Basic
s Hardware Interrupt ¢ 5l <, ASn o 0B ST Il 5 oakas A5l JKSH 5525 &y 50 5 Diagnostic g5 aids
S 00 B CPU Gy 4 iSTsleie Jas 258 i odd ol Jade Sla eyl 53 57 i By sliae I Actual i

Syls 39 W FM fﬂdlﬁd;li)}b{jg‘_gﬁaéuﬂbg.@lrﬂﬁ

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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:;;;.:Aa)ultgjj‘fﬁqﬁx)\abﬁj il gl se 2856 S7-300 s

(Counter Module) FM350-1 o«

& Lite Ol |y (INCremental) ol 531 sla s 5Ol g o IS5 sk (sla il 51 o8 sl (gl LIS & 5187 e !
sl I, FM350-1 .8 csb ,5 500KHZ (..u_jfb L N S PR PN PO P e PR b S e W g o)
.L.{w)adw;ﬁné.u,;ﬁa,w'.a.q,;agu;)u»,agaxﬁj)u»t¢,lhj,uuuu Cml Catlitden (g, LS

Sl 0daT

(Counter Module) FM350-2 o

Jeaze (Incremental) ol 551 ols s S5l a0 il e 59,00 50 Jly s g gla ke (gl 5 a5 Sl (gl BIST A 2387 Jgila ol
S QS 3 b ol Sla i (5 4 Bl men 3,0 T 5110 KHZ e 5870 (8 5 L algdly 533,5

CPU FM 351

.::Jf Jes 20KHZ

(Position Module) FM351 o«

A 235w e sl S S SRS Sl s !
253 el 55 sn IS Sl dlms ozs 8 ol g e LSS
sd ad s b LSS Lu g Ul e

G303 G 95 JKE S J ST e 53 03 1) Cumige Jsde )
Aade 0Lz 15T 5,18

(Position Module) FM353 .
B SS slal slaygse Candge J S 6l Jae

(Position Module) FM354 .
By SSS aygges e b ge J S 6l ke

Conveyor balf

Photodlectric  Drill
barrier

(Electronic Cam Controller) FM352 .
b e 35 e 56 Cam Control sl o Jsis ool

ez OT (52555 4 45y gin G b 51 1) Cti g .V
el J S (61 5 05Y (Gl p e A Bl e
Slakas oS (gl &5 15 as Ol gias O Glad )87 51 s jhoe
SF el s le sk 53 503,508 o 0T 555

28 oyl 5y S8 sl 4,8

(Closed Loop Controller) FM355
S Gl Bl S Sl QLS 328 O 5 e o
Continues Control s ;8155 ,L Loy 5 jLis
P51 53 ptm 03l OT S JUT (s 5§ 513yt o o
O dlzms (55 A 554 (b Step Control o) 5y

3 ks 03 5,50
R 03 0PN
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FM350-1 Jguo (S 1<

¢l CPU ;\Jaw\)d:,u,:J,‘p“,\.:y});}i;wmydw\c_ﬂm,uaiﬁJ},\_ﬁf_\ug,utduzm
.:ﬂdﬂfbj;myo‘ﬁb’\‘&&d{i}j&&\i6@‘§J§!‘Jdt:>.q‘édéj)}L;\)‘bdj.kn;ﬁ‘):ﬁ‘5)))},:0}}\9.4_&:
SILCPU Ll eses 55 IS8 ol iy Ol 0 b gine 03 1o CPU el 55 4S5 ol gla 256 3o, b 51 d oS ol

Al OLES 1y Jgus

User pragram in the CPU

FC2

Instructions

FW 350-1

Control Interfacs

Fezdback Interface

s OT S35 5 by 5 S oS ol Y 5 S (ST SEEPT 51kl 1530 ¢ S FM350-1 (gla sl o bats (ol -
.| Download L}iuﬂjqﬂu)’\:leQ)MJB;rp):>>j§:»¢¢ljoa.x;i}}.b,.~‘,:FM Q)lfl;.dj.w@%;ﬂl.njf
SIS 5L 55 b s pates 513V B F 3l 551, FM350-1 Jsas HWEONFig 55 505 51211, Step7 w1 ey

.:%n:‘:ﬁuﬁjﬂbﬁ}a&lﬂl L;J\i.k?uUj!Sr:ﬁ:no.LaUmQTL;))

Encoders

o

B

Inputs

0l
T

Operating Modes

B

1
RN —

P

N T T

Hardware Intermupt Enable

—» -

Outputs

0g
—P_B_

i Sl 5 illae OT Jaw 5 15 b gy po (5o )l O e 457 5 5n 5L (Siolor 0 ety B8 SlemSTL 51 S8 (55,5 05 87 SIS

3303 125 3 god @ o sy
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5 5 e Ol G G 53 45 (535500 5 4 A2y 35000 3L 5 Kb d5le gl o oy EnCOders STL (55, 05 5 &SUSTL

A al gt Jleb e b Jleb oy o (sl

— Sighal Type — Signal Evaluation———— [~ Monitaring
=1V - pe_ T 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 A48
244 ol
= 24 Incremental A _TL_T- ¢ Tl 0
E* ' Quadruple 3 -
F B _TL | " Mone
241 — Count Direction
= 24% Pulse and Direction R* I &
T v Mormal
DIR
" Inverted
24V Initiator (9  Max. Count Frequency—————— Senzor inputs
I TL f* B00kHz = Source Output
= 20kHz = Sink DutputdFushPull

sshee 5b 5 ke S5 UKo 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

p;;uzﬁaf‘w,\,m.,:;lfarzc,éli,;u:,u..:J.J\u'l”.u,;P‘ﬁfu,\,gd:il;él;KflContinuous Lo s
G i b L ) et o (B G Bl e BB G Jas S 2alS SIS s aSe Il a g8 T
d:)u.zJ.JlU'lU.uﬁ:Pgrﬁﬁubg;\fflsmgle Counting .\Ua.,\iu;:au;.»lf.g@,&lﬂ}l,d:ﬂﬁ;u
4.2 Peridic Counting & .lews 3L T 5 a3 be%g&lf):}lf} prosiee Akl 4 Al 550 2550

.ol Load Value i ;i o ks S o3 ol b sl Continuous
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G135 b I3 e 5 o il e (Gate CoNtrol) 87 iles J 87 5 pin daoSa |5 womiio 00l JSE 3 47 ) shailes
355551 Gledl 3525 S8 OUd a1 e Sl o b AL 0l b o8 oS Bl e BB By b Syt Sl 55 e a.dil

Syl e Hlad (695 (5 S0

Counter status

Upper count limit bl il e S REECE ]

Current counter imit - -} - N R o R

Lower count limit N ] T Syt [

-
Gale start Gate stop Time

93 JK8) en S oy INPUES Jioe 3 ol Lt SO3é (635,5 (Hardware Gate Control) (o)1l e J 28 55
13 g0 Sl Ol 1) 25 (I Sl 53 51 (K 63555 nl olol 23l ol 15 U287 Joe (5 i

Level Control -\

5 S8 s e U b (63555 08 i b 5 A3l e IS DI Start (g3, 0 & amas S8 S 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 lab Lo DI SEOP (63555 0 ¢S5 b o 8l oo )G DI Start sy, 0 &5 Jamay 58 Sl ol 5s

1 2 3 4 Counter status

Count pulses g p.

DI Start
Open gate
Dl Stop A
Close gate
=4l Libraries (Software Gate CONtrol ) 15l p 5 < s 4l sn 8 J 55
- fill Standard Library ' . o ) )
E---‘_FM}{SDLIE- bwad )3 355 J 28 sl p b g 55l S T T
1 57 Program sl 26 FM gy S eSS i b o8 555 (6 )5Tol ol 0¥

i JF ]

CNT CTRL FM CNT 1 ) - .
DIAG INE FM_CNT 1 03 1) T Ol &S 5 sie 3LI StEP7 asls 4 gl (5l 58! =

CNTCTLL FM_CNT_L  FCO 2506 5 sl otalie LIDFAMY 6 some ) 50 3 6 J6IS" o
CMT_CTL2 FM_CMNT_1 _
. )}J:.A)lg{ Q¢JL0J\';.;J;5L§\}CNT_CTRL Ll
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:)'I.L‘J)L..cJ:}.L:paMLi.nb'Jipu:&qja \A WJ&&Q@}:QFM350_1 Gt Sy s

Hardware Interrupt Enables

5 &S sl 4By Wl g2n 6T bl y 5157 o7 ilibeo sledlo Olsten OT Jams 3 57 3 pn alh o5 IS8 ST ol (65, &SI L
e gl ol dlas SIS 0us S s Lo 3l e Underflow cOverflow s e Jls 5L &g 53 5 odaline

ol SIS HWCONFIG 55 b T o he 5 dins IS 4By Lo (512 268 & ood o) oot 45 ol S50 0 5Y

2505 Jlb |, 48y Basic Parameters .. yProperies i jsFM Jyi s,

Interrupt triggered by

_ ]
[~ Opening of the gate _m [~ Reaching Comparizon Yalue 1 Up ZZZZZ_Z?I—
L 0
[~ Clozing of the Gate m [~ Reaching Comparizon ¥alug 1 Dawn —FZEZZZ
+ 1
[ Overflow _@ [~ Reaching Comparison Yalug 2 Up ZZZZZ_Z?I—
m i i 1
[~ Underflow Z [~ Reaching Comparizon ¥alue 2 Dawn _FZEZZZ
1]
[~ ZemPass P s [~ Setting the Courter _SETm
Outputs
ar 3 5 SIS FM (gla s 5 Cul 53 5167 5 S Ol Ol ste 5 3 5n all o5 il IS OUtpUt  WSTL gy, &SSISTL
Db eSS s

BFM pls s S
20T 5 s 350 i b ol =SS T 51K 2 sl 5,8 Jae FMB50-1 wliw b LLFM Le gun S 6l -
L ! 68 e s Sl ) bl OB a1 s FMaas (sla el s o 155 58 (oot b gy e (sl el Cialise (sleuSTL

RESIE

LY
s Comb ey s SHAL g8 (o, 4T 4 LT ,LS" Submodule ol oY oy 6 FM ldse oo 1 S
.::;g\édj\}i)’dj.xq-&UmD LA ;n:a.’l;FM350'1 Lg\,:dlinol};a{.:ﬁr_.ﬁﬁ

A 5 V Differential Signals
D 24V Signals
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CP sldovwe
B 0 oty 3 g me LK K2 L BLs,1 )y el ( COMmMuNication Processor ) ol 1 &S slailea Ledske u
a5 518 5 K e s 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 D g O (stty Sy 5 4505 Loy o 1T )

PS 40% xw
st o 10A 5 5A 52A s 4w 4 T O > 4 4 o dizen (351207230 Ker 300 (sl 445 oo
Sl L g plnl Hwconfig L.gs wsb (}\)Syli-ﬁléﬁ@.akj)lf

2 G il ez 5 i S Ok
6)\fjb¢§g-l>.s‘.:|)>€u\§a;j.ri&w]— L@Tdhﬂl)lir:ﬁ;}} S5 4300 osl gl Calibee (gl 05,5 5 05 b al= e ol G
oo J O S sl bl 5 gy SIS Slss Ko ¢l File > Consistency Check (syee L ,LS ol .oul |

‘:}.’;z.aoébﬁujijﬁﬁb‘_;‘aﬁsl;(gsLA‘df)):CPU Jﬁ}ru\&la_l.gj).\.a

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 in slot 5 inrack 0.

There iz no Receive module IMBAMSE inrack 1.

There iz no module in glot 7 inrack 1.

File > Save (g5 @S 0,53 1) Sl wbal> o 0nl 3. 355 a5 No Error pliag sudome S (l?v"}dlg—?‘@’)}‘w
ol 6,lfju&}J{gﬁlf&;o;;a?sja,wﬁle> Save and Compile S g aden ool |y (65l 0,5 Lo
53,5 Simatic Manager «S™ s 5 55 5 S Wl System Data plo ST bl & i 0357 bl dadis plonil

13 oalyedd s S Sl S Sl &7

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

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

Sl PLC & 58 5505 (g5l 0,53 51 g alm jo o 5T
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S7-400 £4 I PLC (53 Sy 2!

S7-400 sy, £-Y
plasl )l Cals 0T & Slgz 81487 1,S7-400 sy S il e gy )8 8 415/S7-300 o S 6l & Sloms 5 L
=00 T 803 SUSS 35m 5 ol b ool 5 s Sl AL 487 g lgasds tn
Simatic Manager ,sStation400 05 575,15
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SS,035 5,05 @
40068 JBIS 5165 53 5L 3,50 sl p3liE @
oo sla sy ks @
Sl is 85 @
) as,le 5,557-400 1LS7-300 o S S olgsls
ol 3lize 300 L LT 2S5l g 5,0 £5 2 xd400 sbes, )
l300 5 slaw ol 51 Gr 355 Jerte ool 6575 4 Ll e oST Sl Sy sluas LY
3,10 Caenld00 ST, o Ll o Jb= slas ¥
2,04 3529 S7-400 ,5AI/AO 5 DI/DO o8 ¢
ool 75300 4 i 400 Sl ps 0
AiSn Sl s S 5 60905 Slsde LuysT L5400 sWCPU pls 1
S8 a5, &K s g5 ol SICPU i Ol e 3,15 555400 WCPU ,sMulticomputing <.l v
2,5 35400 b CPU (¢l 5oHot Startup .. Warm  ,Cold sl gjlul el osde A

(2B00 1 iy sy 4505400 Sa CPU 8 e yoT o 5 Zs o s U5 A

Dyten S| 25 o A Al i meb 5 4 S S ol )l G Dleb S s L

PS 4d& e
2,5 Gy aws ) Jade Gb 01526 1,57-400 H5 4 ds cL.a
=3 PS-400
=23 Redundant PS-400 &Y ob > W
Eg jg?lx Redundant 10 A 24V
Standard 4 A
=20 Standard P5-400 10 A
d Ps 405108 20 A 120/230 v
[q P 405104
[ P 405 208
[ Ps 405 208
E Eg iggﬁ il sl DOl ea sLS s Redundant ¢ o5 5l dis me ¥ Ol e
E PS5 407 104 03V 23 Koo a5 (093 5 e 35 b a5 wlin ol 51 (S sl 5
PS 407 104 ) é 2 . . R
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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 cr2
i cr
i er
i er
il erz
i er2
il umn
i um
il ur2
il urz
i urzH

+-{] 5M-400

S7-400 sk &)y
ol 5 e By S7-400 b oS,
Cﬁ»’L@J_’v\.ﬂ ou\ij‘.a\.g_i} o

cwiBackplane Bus 5 b il ediS ads @

el bl 61, I/O BUS (clyls

Ll i85 b4l ), Communication Bus lyls e

e OLES Sl SO VA (glyls S1,400 cla &S 51 @i gas &5 5 IS

L1L1

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

/0 bus connector

L1

L1EL1L]L]

o Il Caliss ¢ 51 S7-400 Gl oSl odd eals tiled 5 sy JSE 3 &S shiles

.M\oﬂ&ﬂﬂj d}.b.-)JUsdfj

Sl Sl 38 & el
&)W
YQ\):.:A;;Tt}SU:S;«»\C}JYglJl; ol &S Ol g
. 18 Universal UR1
2la )13 Redundant ¢ 55 51 4435 ate Lol &5, Ol gy
" 9 " " UR2
" 18 LSl S, 05 | Expansion ER1
9 ER2
Lz 0T Jidw a oS ol 23 Y (glyls
10+ 8 | MeoleS, 08 | Segmented CR2
A8l s ool &S oS
sl UR2 ol S5 g5 4l sWLPLC &l
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I I ” Expansion rack ER 1 Exparsion rack ER 4

I 461-0 In 461-0

|| Ehsinl;erﬂlh_max. Im
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Expansion rack ER 1

IR 451-1
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i E [ kER 4
Expangion rack ER 1 Remote sxparsion Xpansion rac

M 451-3 IM 451-3
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Connect | C1:| 1 2 3 Disconnect
Connect C2 | i o
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Gl on Y G IM T 1 S fuame Lol o7 41T CONNECE ISL 5038 Clssl ) sy ge (SLSI1 S5 0l
sai Joos 5 SIS Asle (g oy g |y (LS ST 8 LT 51K n w0 Ol e 3 55s eals €2 5 C1 87 ol JLas!
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!
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Expansion racks
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v

FAE
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the user program o
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=
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prOgtam —
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[
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Cclic Interrupt I
Cycle/Clock Memony
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I Multicomputing
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|RAM16MByhe
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HW Configuration
Program hlocks

l
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Il Ol sim L1 e 5 08 s b 0&as 055 slel 457 il ol s Decimal L BCD sl 3,80 )13 oslizal 5 50 s oiyles
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QJMQTQ)')A{A?joj.&g;ﬁiﬁ@.usdahuj:ww&ljist@L;J;ilfs.x;ui})d\)s.g;ib.u\}édo\fw

:ﬁjﬁ;)\lgdbuu@bﬁ\}sbBCD szﬁn;)l}rﬁ)u{ﬁbomTcMA{;\.\;IL;.Sj..u_T@@A{JW;

Jlowwd due BCD sue
N A o 0000
@ @ 1 0001
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sl 0 0391 L 0313 Cfi:f‘;;uur:...:.ai awslie gl oldle 5 dgd s

Decimal Binary BCD Hexadecimal
0 0 0000 V]
1 1 0001 1
2 1 0010 2
3 11 0011 3
4 100 0100 4
5 101 0101 5
6 110 o110 6
7 111 0111 7
8 1000 1000 8
9 1001 1001 9
10 1010 0001 0000 A
11 1011 0001 0001 B
12 1100 0001 0010 C
13 1101 0001 0011 D
14 1110 0001 0100 E
15 1111 0001 0101 F
16 1 0000 0001 0110 10
17 1 0001 0001 0111 11
18 10010 0001 1000 12
19 10011 0001 1001 13
20 10100 0010 0000 14

126 1111110 0001 0010 0110 7E
127 1111111 0001 0010 0111 7F
128 1000 0000 0001 0010 1000 80
510 111111110 0101 0001 000 1FE
511 111111111 0101 0001 0001 1FF
512 10 0000 0000 0101 0001 0010 200
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[ Test’ als oalgn ST Jie Ol
OT ¢y Wby String iz J=is
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35 i 5lie 3 04t Jiza ACCU2. 4 ACCUL Sl sioma ) &y guatyl 53 (A5l b gl b oo 513 Jlin O )

o g Loy s 3550 0l 53 e g T e 4y Dl s &S (G sl 53 150 Ss ACCUL

23503 25 JSE e (bl N 5 Y50 ST Jbe Ol gims i (i VY G sl 55 Y 50 ST 1 pIS™

31 L. 24 ‘ 23 1615 ... 87 ... 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

Pl e
(CoA) 33, K ACCUL-L-L 5jls s5be Jb ol By @
(Cw V1355 ACCUL-L s)ls 55he uWord o 55 @
(Cw ) 35, KW ACCUL 5,15 5,5 LDword oK 55 @

CPU 458l> sl Stack 9 s juu>
A5 le 5 Sl ok 0303 Ol s doin 53 LT IS IS8 o8 s ilzies gla StACK 5 b s 6l S7 (cls CPU

rli’.a;: Sl 0 0313 e 5 ey oo )3 o5 gailen 0T S & 5 sl (20 VT 2, 6 o Status Word o
S i B3 S 4 s el 2315

2pds o SUTAR SLAR WSl g1y smws 35 Sl 3T 0,53 6l 2w ¥Y e, 5> Address Registers o

bl dile | e LT asls 45 Nesting b aKsby gl 5055 e ¥V glls 8 ol sl iy Nesting Stack o
Sytn oS F it RLO L3305 0 as g ok o3 ey () 53 RLO e 7510 58 08 5L Lo sin o3linal 535

s aalp Oy s (i3w s 5 Aile Master Control Relay o) sws 4 bgs 0 57 Sl sl 222y MCR Stack o

Ll el 65l c:-a}; Mo
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CPU Registers

31 Accumulators Q

ACCU1

ACCUZ

ACCU3

ACCU4*

31 Address register 0

AR

AR 2

Stack management

MCR stack

RLO

RLO

RLO

1}

1

16-bit status word (9 bits are used)

a

=]

i

5]

]

4

3

ER

cC1

CCo

ov

0s

OR

STA

RLO

/IFC

Stack level

2
3
4

Active MCR hit
9

A
6

-

8 MSP

MCR stack pointer

* for CPUs with four ACCUs

MNesting stack for

Stack management

processing

nesting instructions

BR || OR ||RLO|| FI *
BR || OR ||RLO|| FI *
Fi

1

1

L)

[4)]

5]

Stack level

Nesting

stack pointer

NSP

= Function identification {instruction code
displaying the current instruction)
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Status Word  yuu>)

el p5Y Az @l s OT a5 s Oy 520s dile ol g 51 6okt 3 315 s 88 Aal 5 Sl g 55 o A jamry (gl &5 LT )
Wl 3 S 4 C 8 s ey 033 8 5 6 L

a 7 G 5 4 3 2 1 0
BR [|CC1||CCo|| OV || OS || OR ||STA||RLO|| /FC

(Gsdon o0l (lad X L )iSns o b disdon 1 L0 el gl 50 o G 8 sl 3l Sl S o 55
Wby S ShOW o FC o sl ey . bl 5525 0T 13 BR oy g 550 (oA 38 25 S5 3
CC1, CCO slgis

ades 0L 5 dadr Gb ) (Slwbes Dlles a2 Sy 50 0

Ccc1 cco Sldos Ao
0 1 e
1 0 e
0 0 e
1 1 o5 (o w5 Sl

oV cw

Sl 5 g 4 (Sl K Blos 53 sl By 5 5ke 1 iy ST (OVErTIOW) (g5 Slwlons Slles a3 ST
>3 X Update Lt 2ol bl g ol S (65 g pl ey (Sl

0S cw

OV o Dy im0 3 1y 03] Glis Sl S Oles 55 457 A3 (6505 0 siny ol OVerFlow Stored s ,ae o
Ao Lo Sl S OT OLL B 1y (5525 slbie Sy ) 3 500 S (5 ok (Slowlomn ) s 4 Oy b oS

OR cw

Al ails 59 OR I L3AND  Jes (bit LOGIC) ihaie ooy giws SN 534S 3580 1 550 53 Sy

STA Cw

OL cnll o 0T 55 a8 dnites Ol 1y gilaie S Comad s ids oy (!

RLO cus

plowll 550 (Ko IS 53 55 Sk ol (Result of Logic Operation ) bt Sllee 4 (3 jme S (o
Al 0L 150 g ames S opl L5 AND

FC cw

03) 1o & S 1L ok sl 3l Ld Network 5,15 &8 uSCs s lezal, 1, RLO é\}ﬁc,.»lFirst Check s,z o o
.2 45 Update ,\,ﬁ.\?gwb‘wm,&ﬁ),;\)g@umo .,\.l\.:Jai\f':.dlﬁ.@\a:\:&ldlﬁi\g}éb&ﬁg@&fﬂa&
BR cw

)gfﬁlﬁwﬁlﬁleirstCheck 4 A S3RLO M}Suuﬁjﬁw:y%ﬁal&@wbrﬁb&éSAVE By

BR 550 0,53
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g?%?‘“uﬁtSQr)b

"

oB
FB
FC
SFB
SFC

ey Wby sledh ot

s oS 5 s i & L a S SEEPT b5 e gl 53 85 LSS

Organization Block

Function Block

Function

(logic Blocks) ke slgS™ -3

DAk 3 siee @ 55 Code BlOCKS LT 4 45 dits o 9 40l Sl g2 (63l LSS !

System Function Block

System Function

s Y

LSS oy 151 o pn s i b ookl ot et (Sl o 5 57 a3 - kit 3 (63l Comlily OLERL 17 5 hailon La S,

DB
e SDB System Data Block

Data Block

ke

User Defined Type L UDT -v

gy 58S 1SS Sl b 3l e 8l S s ol pan Sl 4 ey 5055 s (Gl oS Lea LS

1l 03 5 dslis Calizes CPU i 5 15 S 5ldw 5 J g ol Sosliza CPU t};‘x{«:ﬂfuefyg;t.w

STER7

CPU 416-2 CPU 412-1 CPU 314 CPU 312
44 23 13 3 oB
2048 256 128 32 FB
2048 256 128 32 FC
4095 511 127 63 DB
Step5 i Step7 w g 4ol y Sy < 4w lio
dades OLES 1y awlie opl 5 S
STEPS
OB FB PE SB DB
OB FC DB SOE | | FB



www.mohandesyar.com

ay e g 4ol g Sles3k

P Ol e 4o sl
EYJ pL Oles 5 psgie Olen L Step7 ,Step5 ,50B o
33,00 585 b Oles 5 0 5o Olen L Step7 ,Step5 ,sDB e
Zewl okl 45 Step7 ,sFC 4 Step5 ,sFB e
sl ol a5 Step7 ,5FC 4 Step5 ,>Program Block LPB e
«Cwl o Jus Step7 ,5FC 4 Step5 ,s Sequence Block LSB e
Wl 0t ot ITECT131 551l b olas ) shatey iy Sl o
Uy

b b 8 olzal Step5 4 by 0 FB Ll 5 ol g 2556 Step7 s FB

Organization Blocks
L 5 S o) da (User Program) 58" 4L, 5 (Operating System)  Jule e O 2l PLC ,5.. OB

#S141,0B1 (1.0OB Qﬁ,a..u,,:a,&f6;wm,,@,‘LG&WJ,ﬁoﬁéwm_;tﬁ,,ﬁax\};t;&uw
61,.;1uuﬁél}p.;);,auu.ul‘_;ﬂ,l{uuﬂk;i:“‘_;lﬁl‘_;lﬂSteW ,;@,StepS ,;rﬁSmd\.qﬂlJ:uTolﬂlf
Lyhn 033140 OBL 13 31 3L oy 53 S30B Lo (gls S 5550 by OT 53 J 8

225 adaliis 5 st 53 Olsin 5 T pb 5 o L 51> aliies 6151 10 OB

oyl 4> 50 & OB ¢t
1 Main program scan OB1
2 Time-of-day interrupts 0OB10 to OB17
3to6 Time-delay interrupts OB20 0B20 to OB23
7 to 15 Cyclic interrupts OB30 to OB38
16 to 23 Hardware interrupts 0OB40 to OB47
25 Multicomputing interrupt 0OB60
25 Redundancy errors OB70,0B72
52 Asynchronous errors 0OB80, OB82 to OB87
29 Background cycle 0B90
27 Startup 0OB100 to OB102
Synchronous errors 0OB121, OB122

S1ES OT el Al VL S gl s 45 3,05 (PFIOFiLY) oy ol 453 &G L OB Slos S a5 s oalive 457 ylailes
eSS OBL 1558 alad s )ls 5L &y sl ary3 8 6803 0B bauss L5 OB o (sl o5 Sjlony sl ity 21l
Al s pe OB oyl 51 (5 Sl (San CPU 55 4y iy 1557 g 5T il e S03 5 OB 1 plaS o 3,05 15 o)
S7- 53 035 b L J51S7-300 55 wilas ot (25 iy Olsim ol 03,51 38 sl 53 S WOB oy Jyl Sl o
5 Time of Day Interrupt (sl Cosl aiss 4y b g 0 a5 slgise 53 CPU ls zal)l 53 0ls i 1) T 0l s2e 400

CAsls s BB g eds e b oy 1 Interrupt 5 Cyclic Interrupt
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25 T 2B s 03 sl e Sl ey Lbidads 0L 1, CPU 416-2DP (g1 St (sls aiy idw 5 JSC

General |
Interupts

Pricirity:

0B40:
0B41; [17
g4z [ 18
0B43: [ 13
0B44: [20
0845 [21
0Bd4e: 22
o847 [23°

555 plal W e

Yoy ,.0B47 sOB10 o
YALYo ,OB72 LOB70 o
YiuYe ., OB87 LOB81 o

Al 5 Ol Il a3 (gl Al ste Calies (la OB (545 03 5ues 53

3 el okil g1 3 5 os Deselect -Mawl OB 5T 554 osls i sde & sl 43 4 S
Properties - CPU 416-2 DFP - [RD/53)

Startup I

Time-of-Diay Intermupts I

— Hardware Interipts

Process
image
partitiar;

Cycle/Clock Memon I

r— Time-Dielay Interrupts

Frocess
.. image
Friority: partitian:

oB20: [3
o0g21: [4
0822 [5
0823 [5

Retentive Memony I
Cuclic Interrupt I

Memony
Diagnostics,/Clock,

foB1Ra ~]

r— Interrupts for DFW1

Friciity:

o855 [24.
mese: [24

OES7 | 24

—Aspnc. Ermor Intenmupts —

Priarity:
oB8l:  [26
oBsz [z
oBs:  [26
0Bg4: |26
oBss: |26
oBBe: |26
oes7. [
oe70.  [25
oe7z. |28
oe7a: o

=

&&)\}Q&u})ﬁglﬁ{(}}&)bhoB J.LL»OB]. ]

S7 3S5 W OB 4wl

Cold (g5l oly (gl 5 Sl O sims ol 0k (558 5T ojleds Jy 151,55 OB 2k Oles S7 ;5 b OB =, (¥

ol 0T oy e Jgaler 5 iy O3 ol 003 OB21 oSS, o K> Step7 ;> OB100 S

db@‘n.&:;t@Td}ib—SFc J’f.(’:‘“:‘"ébg}‘:‘g'bﬁ‘)“|°'u‘)')"'57 )ASS ‘5LAOB v:-,:(\"

LOB =,

S7 S5
SFC41 ,SFC40 0B120 iy 058 Jb b 5 b
e bl os o Sl g el 525 &G LST 4S5 (¢

S7 o S5 o
LOOP 0OB160 PN

PUSH OB111

2N ST 03 S &S,



www.mohandesyar.com

S7 9S5 GWOB dwlic Jouo

Function S5 4o S7
Main Free cycle OB1 OB1
program
Time-delay (delayed) OB6 0OB20 to OB23
Interrupts interrupt
Time-of-day OB9 OB10 to OB17
(clock-controlled) interrupt
Hardware interrupts OB2 to OB5 0B40 to OB47
Process interrupts OB2 to OB9 Replaced by
hardware
interrupts
Cyclic (timed) OB10 to OB18 OB30 to OB38
interrupts
Multicomputing interrupt - OB60
Startup Manual complete (cold) restart | OB21 (S5-115U) 0B100
0B100 0B20 (S5-135U)
Manual (warm) restart OB21 (S5-135U) 0OB101
Automatic (warm) restart 0B22 0OB101
Errors Error 0OB19 to OB35 0OB121, OB122,
OB80 to OB87
Other Processing in STOP OB39 Omitted
mode
Background processing - 0B90
(Function) FC .

SSSFC Jsann sk igiin 035 1o S0 LSS Jols 31 48 disad o 5 sl Sl 2w (5l 5 it (sla ¢S s FC
Ljea 1o S FC a8 3l oSS s s (63,5 blai sl 1y olgars 5 odd and i OT Jols 8 (gl ol bl 53,80 (63559
3, 8n o1 slizal 3550 ESO Oles 53 3SFC Gl s & 535500 35 FC &
OB1 FC1
____________
— =

u.);T\ixfﬁ,ugTéu@w)pﬁwg.ugw\,Q@&ur@t@;gwmuﬁﬁgﬁju@@m 5l eslazal
33 Bon (g 5 40l Dy s e ST e 5 ol kel 353 (e s s
OSes b e 55 bl uS7 Lasntia 15 0T @ls (s 5 5 83505 6555 8 FC ;@\r@ﬁsum,s@,u.\,{éw);

Sl 1y ol s By 5 AL Bl 5L s 5 62505 FC a6 oS5
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(Function Block) FB &5 il
Alééb-LglJ\:Ag;;_lQTjAJ\AFC er@)w&db.l&:»:lgg@jf‘gsﬁn SAJ)J&QIFC Amﬁajglbcjlé}leB
)’:Jbaj;;:»u;il:ui,l&ABSQfMihi:(UQTl{ol}ua.\il{A};:ADA)‘IMFB L;é,.wl_,;ls-ef}@\;i;&ﬂdéu.wl

SRS
CALL FB1 , DB1
i3 S 05 SN 3l 3 L pen iy 5 FB bl 50 53487 s el ol sFB (gl sy 5 5 3505 pled

(Data Block) DB <o
S s ¢S Ol stann g e LK ks (65lu 053 (g1 4 Liens SEEPT Sl g2ws g 5l= OB ,FC,FB Codls , L™ s

bl s DB g5y Cansly SIS LIS ol ST S se 1y 0T (ks Ll aslp o > = 43 PLC G5 S Write Protect
el pds 08l Properties

AR LT

Shared DB -\

b T Slalys s o 2ws (BB 4ali SLS D pled sl 5 035 (ST R3O ey Sy L2l 51 oS slailen (S s ()
5,5 CPU qu&}@leB rlendig peed w3 bs O

Instance DB -Y

o3 DB ol 3 SKolial gls e 5 otd JL )l FB 4 &7 ol byl il o jslate WFB (gl gl abidl Ol gim S s (!
gyl e Sl 550 JWSFB (6l o) B 5 Lsis

e DL ) G S ¢ 5 Y 2 )l Sl (sl 4 sed 5 S

FC10
Slgéed Access by all
(DE 20) blocks
FC11
FB12 nstance DB | access only by FB12

System Blocks i (Slas™

e e 5 R 93 4y g Ll ol il g ol olie (gl J5 1S s LS
System Function LSFC e
System Function Block L SFB e
bl L FC a5k L SFC Js s 035 14w 6T 4 bogr o S b3 pb b il 5 diteos il (5115 s FB. Asles s SFB

Ao oWp.tgl);:ol)r.;wL;LAS)MJ.«KM.Q.»\»»T,:};:L&S)&@I)! el

53,2 StOP o 4, CPU &5 5,50 2ute SFC 46

350 KIS o sl SFB 41
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A 18 51 g Jlgs1 8
:@u.\:ﬂaauou}gﬁ);6;,.:@,;,,*;;;}“;5‘;{q.ut,;?mum._;i.x,us),uu
. £ Linear Programming S oaas OBl Lol ¢S 55 JolS sk -0

Structured Programming s, ouf 4« Lsd 05 o J3le S Sl 5ol atd 5 Calides (la S 55 by (slgidny Y

=

Ly S
Linear Programming Structured Programming
Main Program = OB1 Main Program
OBl | FB1
] FCl
— ¢

ssiCaley, Lb oS eSS s lus HFC yFB il olswe 5 FC 3FB i shien 95514 1,FB 4FC 41 2.0B i
o sFCL 5FBL Il 355 JSC5 53 M im.3 58 bl Ll 6l ¢S s 5 ol <SS L 1zl Step7  Law y «Sauy!
.0B1

CPU 315 (1, .l CPU  Slaseis 5« 5,05 Nesting Depthg&x%glfl}rhyujl&&gfxglw
il s ol e $55 5 ESWTE S dm ASla YE 2l | CPU 41453 (6l 5 A galyly o

e OLE 4 sa5 Oy 520 |y Nesting Depth 5 S

Start of |7 Mesting depth 4<

cycla
OB 1 FB1 FC A

O | Instance DB 1
w
) - - -
Eﬂ e —
= FBE 2 FB 1 SFCA
et
:_L'%' | Instance DE 2 | Instance DE 1

> DB 1

FC 1

03 1do (SN ST &, patl b 3 s 515 PLC w0 LS ples sl p5Y structured Programming s, 551 58

.A}:‘.._.AQ.%}JSF C\ﬁja.&.&uﬁ}:ﬁpl_c M%}Jfﬁﬂd&éb)}j}ﬁ
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Simatic Manager ;> & sbxyf ogos 1-¢
S S Cib a5 L L ks sln| Simatic Manager L g Lol =55 DB ,FC sFB 0B (slgS™,

35 3lol Ol giend 15 WSSl a5 31 31 it 3 g a1 5 53 5 Ll ek slawl J5 5118 SFC 5 b SFB ooy i
;ppugomég,ii,\ptggm,?\.;\;(w,gslg;s._,,&.uf;_d‘;l.\,d.u_‘},;\,w,muﬂot};fs.\.:uuc_ﬂ;,:m
g ol 035 5bL.cal a3 L1 5CPU 25534 ¢8n odalin |, S7 Program by, o Coaw oy 55 Station 087
Sources ply s 55 5BIOCKS ol 4 (o oSr oalie JS pilan o5 aiyy 5

QSIMATIE Manager - [test -- D:\siemensks7profsErmor_my]

%Eile Edit Insert PLC Wiew DOptions Window Help

D] B2l & |l bl [o 25 [ =
=3 test
-l SIMATIC 400(1)
=-E SIMATIC 300(1)
= cruTe2
=-{z7] 57 Program(7]

Systen data

=+ I3

FB1 ¥

g 53 4ol LSSl b dal s 15 DS g3l 53 6 550 S SOUNCE S50 4 (oo 55 sl 51 p SOUMCE 4y
5 5ias 3wl BlOCKS aiy Jsls ;3 0BL eSS &G 55 i sk 153l e gy G 51 oy Y geme .o 5ie sl | Blocks
Iy J:lslS” Jos Hweonfig Ju,;)l;\;»d.u;,,{_‘v,ts(.w;t,\,{flQ}M.;,\mﬁ};ﬁ&udmuﬁ,wu4:4\45
sie plb G JSouslBlocks sy, 55 System data CUA“_;Ji: 05T b o3l plevil Save and Compile L. 5
L 45 st 0,53 System Data Blocks L SDB  (galims 55 SleMbl cpl 553 555 55 15 a8s 5 ,153] Cdew Sledibl o5
3 g0 edaline 5 IS Asle | T Olsze 358 05SGT (555 SIS

x

List of the Systemn Data Blocks:

SDE number | Date created | Size| Created by | Carnment |
SDED N12200410:04:43  BE2 STERPT Type: 0

SDBE1 N12200410:04:43 180 STERPT Type: 1

SDE 3 N.12200410:04:43 136 STERPY Tupe: 3

SDE 4 N.122004 10:04:43 195 STERPY Tupe: 4

SDE 7 N12200410:04:43 132 STERPT Type: 7

SDBE 100 N12200410:04:43 124 STERPT Type: 100

SDE 2000 N.12.2004 10:04:43 434 STERPY Type: 2000

Checksum: 84 00 B4 65
s jasii |y edd gy S Sl Caew Ll s PLC 6T olil 50 55015 PLC 4y Sledibol oy

sS7 Program 4.:%,_,"}1;,\;;uc))rag_\);.,m(l;m,L;.U;Muﬁ|4glu\,sqﬂ)l§,>}x‘54g&y,s)\;lwfl

.wbv,al?‘\,Blocks Wby 0T a8 g0z ) 5o

'Ei"‘ test2 - D:\siemens\s/projitest2

test2

E|-- 57 Program(1]

~{E] Sources

OBl

=101 x|
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13,5 Jor 25 B 533 N 4 Ol S sl 6l 0T 0ok a5 5131 S 325 L (gm Sl53 0 5
(IS sle cad 51 55 5e Block szl gInsert > S7 Blocks (¢ sie 3l eslitul b e s Blocks sy (65, oSUS™ -

ESIHATIE Manager - test

Statiat
Subnet F
Brogram k

57 Software

7 Saftware

Syrntol Tatle
Tlext lioran k
Extermal Source, .

1 Organization Block
2 Function Block

3 Function

4 Data Block

5 Data Type

£ Wariable T able

1) Ggp Cad 55 oy smais) 55 a5 INSert New Object Lol 5 Conly S o ey 53 L BIOCKS iy (655 sl y ¢SS Y

General - Part 1 | General - Part 2| Calls I Attributesl

M ame:

Symbolic Name:
Syrmbol Canment:
Created in Language:

Project path:

Storage location
of project:

Lo (..:AIP

Spice b ) IS dle i oy i3 e SO sl I ey

Properties - Funchtion |

FC1

DS e ETauls S

13 5 1T Ol e 5 o0 53 4 Aaikoe slgiiy SO el ke 1 o)l cl aalip 550 5 Sl ol S5 (Tols SO a0

Wl i B ol s Dy 50 534S Cwl STL 0L OB, FB |, FC omy dbte LS 6l py gy asln 0L5 @

(23 J58) 58 SblInstance ¢ 511,57 Olse . wiL o Shared 55 iy 5k 0T ¢ 5 s st slml S s (B @
5L ods sl | BlOCKS ai 5 5533 WL FB ‘_;i;uk.(.._.'f:)b.b_\i\)FB o led oy guis] 534S

Jls Open New Object «, § General s ,»Option > Customize . lSimatic Manager ,»> $1 e

Properties - Data Block x|

General - Part 1 | General - Part 2| Calls I Attributesl

MHame and type:
Symbaolic Mare:
Symbol Comment:
Created in Language:

Project path:

Storage location
of project:

3 phe Sl A ab gy e sl b O sl Glamas S ja D) el 3 AL ol

|DB2

Ilnstance DB

= [ <]

|
-

I [ hsiemensz'e 7 projibests



www.mohandesyar.com

LAD/STL/FBD by 3 dae b o iT Y-¢

Muﬁr:;feﬁ:lf.u\ os 3wl Simatic Manager b, Blocks iy ;54 FC sFB ;0B (sleS™ 5 C\-\f,&é});‘
Pl 25 Do sl ol ame (ST JSCE L3 s S 0T Jaoms 53 k55550 SO 5 0d | 2| LAD/STL/FBD b 4 s

Menu / Toolbar

Program
Element

Declaration Section

Code Section

:Program Element

o) 25 S8 2y Wl S glize Wlall ol Bl 0l Sl GU5 5 4S8 4 w3003 2 3 ) (oo 55 4l SlEL! S
s View s 5IFBD LSTL LLAD (slgl; 51 ¢S a bl b il s 87 e O LAD 0L gl 1y Lgslad!

ﬁLAD.'STL!FBD - 0B1

S oM ks 5Ll s 1y Cead gl D e

File Edit |nsert PLC Debug View Options W’indnw| Help

D|Ev|E"*|EI| 8| plele| o] el [o g k! TR ] JH#0lm

Eijl = DB1 -- test2\57 Program(1) o m] [
Contents OF 'Envirohmenthnterface
;I I@ Interface |Name
=T TEMP Ha [TEMF
=
#H-{g] Jumps =
@ Integer function 0Bl : "Main Program 3weep (Cycle)'™ .
-- Flaating-paint fot. Comment:
H-=] Move
{af Programcontrdl || oo
Shift/Ratate 'H_e_tlwgl_:l&_b Title:
E-{aE Status bits x| E—
Eit logic .
Program el... 1 J I v,

Al Jl Insert > Program Element (g5 g b 511,57 Ll s 4,8 Program Element  jise 0550 Jleé & 505
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:Declaration Section

Olszas L TEMP e b ,o (2w ol 53 OB (gl 5500 HIK S s 5 5 (63555 5 dome Sbauite (s a5 Cogr 2w o)

Al s g 5 dsdr 3,8 sdalie ) (s 05 35050 5 a5 5 5205 TEMP posde 052 FC 5 FB (sl Js s

oB

Declaration
in

Out

In/out

M
x| x| x| x|8

temp

m
x| x| x| x| x|@
1

static -

P g 0T 4 Ll G st w5 LS SIS

S Od ds b it ol 53 0k 0,55 Il ol (g 15 BB LSO pla ) 6T Sl s 3 i TEMP ke
50 O
35 oslizal aali s Ole gl (S5l 055 (51 s M 4 Dl gie pe iy 1S Lo 5 45 TMP (sl i
c;u.g\fp;,u?,;,,u)buu”'.;d_ﬁm);w;ﬂlf«fméuuq,‘:uL,;;lTemp sb,se OB s
R
25 Mo 15T 26 4 O gtend 12 Ly )06 (29 5 5 525, OB
25 s SO Sl A 612 0UE e 5 SO lessns 1 TN e
63523 Ol SIS 550 L 53 6 (g 5 le) 350 5 35 63555 Olsim o s 2 S sl piN/OUE e
(5 s 030zl
43 S o Ligioe 0,53 by 2 DB 3 SeaTeMP 555 o FB 4 bgyjes)lse . Sl FB ol Static iz
= = Static Q;)'HJ;T,\;,.;.,,_,‘.sDB 23 p3lie opl &8 AL p3Y g il sl Ol gl (G5le 0D (ST (S e
-y
Pl ol 55 # Cadle b e sl e 5 ael 53 By SV G sl e ol S

L #test

el 0kl (a5 0T )3 1) Lo g test (g3, 45 dais O FB ¢ (¢l 1y Declaration i 5 S

m FB1 -- testASIMATIC 300[1ACPU 318-2 -0l x|
[ —————————————————

I Contents OF 'Erviranmentsnterfaces W'

Interface [Mame Address Initial Yalue
-0 N ‘= test 0.0 B G#0
E-I0e OUT 0
-2 IN_OUT
-1 STAT
-3 TEMP lI I ﬂ
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:Code Section

55 a5 O3 &S OBL S (gl 1y zdm ol o5 KoL Gl lote (S ol 5 5 sun olitl s 55 ol Cugar JiSws o
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FC i1 3l oolatwl 9 sbxyl 0%

583555 503,8 Sbml TS & sl 05Y 155 Moo 1) 2SG6 sl 5 OBL Siw oSS & s 51 815 SIS o il
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B IM = Int -

=
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0.0 STRUCT

+0.0( [Fun BOOL FALSE

+0.1| |Exror BOOL FALSE

+0.2| [Min BOOL FALSE

+0.3| [Max EBOOL FALSE

+2. Speed INT o

=4.0 END_STRUCT
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0. STRICT

+0.0( [Equipmentl unTz2

+4.0( [Equipment? unT2

+8.0( [Equipment3 DTz
+12.0| |[Equipmentd unTz2
+16.0| |Equipmenth unT2
+z0.0| |Equipnents DTz
+24.0| |[Equipment? unTz2
+28.0| |[Equipmentsd DTz2
+32.0| |Equipments DTz
+36.0( |EquipmentlO unTz2
=40.0 END_STRUCT
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1 Green_Light o] oo BOOL

2 Red_Light o] 1| BOOL

3 Switch_On | I BOOL

4 Fan FC 1 FZ 1

5 Engine FB 1 FB 1

3 Engine_Data 0B 1 SFB 75 ||

7

4] | i3
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Pl 5 Ul (sl 487 350 5l Ref ol s 4l OT 31 -0+ e3lizal Data>Display
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7% Ref - 57-Program(1) =10

Beference Data  Edit Miew Window Help

2| g ke @FEolg %ol s

M S7-Program(1] [Cross-references) -- ZEn01_01_STEP7__STL_1-9\SIM_.. [H[=] E3

Address Symbol Block Type | Lanquage Deta =
I 8.2 Key 2 0B1 R STL N -
1} 4.2 Automatic_... FB1 R STL My

I 1.5 Switch_OfF_DE FC1 R STL NW L
< 1 v[
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ol eslatul S&W):lej*@)b L ol eslatul &u%?&%l,a))&{ ST (8399 L;Lg.a);TdL_LQJ—Y

Example
CALL FB10

UC FB10

CCFBI10

(byte, word)w! a3, ,IK (s b &S ola sl &1 X 5 pitans S olgnT 61,0 il
B8 57-Program{1] [Assignment] -- ZEn01_01_STEP7__STL_1-MSIMATIC __. =] E3

Address ¥ 6 5 4 3 2 1 @ BE W D o
Qe L . 0O 0 O . 0 0 o0 .. .

IB a . 0O 0 O 0o o o . - - . J
HB 3 X X ® X X X X X - e . v|

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

Lloas Call Kos LS Jols 51 oS a4l 5 asly Jbistle ot

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

O FC1 [Fan) [26]
[ FC1(Fan) [26]
() DB (S_Data)
il odaT 5 Jgutr 53 @3 ol 51 slataly 558 oslinal ol e ke Uk 65
Meaning Symbole

Block called normally

Block called unconditionally
Block called conditionally
Data block

Block not called

XOEEO

. -U‘ewaéuzn“;) a.'\..f:;,'a{ju" J&Lglw.wu:..: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

Azt o BB 45T g ysT iolas =1

Address I Humherl

0 1.1 1
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Blocks:  FE1.FCT:FCI00E1

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 s se b a3 S gy S0 1) Il Cdeas e 5 il i i 1y anli 1l iyI87 487 (655150 53 05 REWIMING  Jos

.:l;j:._:'ds&@ﬂ;\}l@):@T&U@l)hw):T.b_b.\ﬁj

Compare Blocks g 4wlie 1Y-¢
S gl b1y Sl SIS Jlom 53 STPLC 4ab s 0l sten S Ol gins 3,5 gl S5 0555 4 0350 &S50 5 &S5 i b o 0 e
.s;@_uul)w@@;,w,M_Laar»\,.a.\.z,ﬁs.sPG LPC s,
S Ol gl 3 50 il gz 5 I Y 53 LSS
Off Line 4,%5,0n Line <, o
Offline jo,0 @
Wb el 1) 50 2 Option > Compare Blocks (s s jl oslizl b Simatic Manager s

Tvpe of comparisar: " OMLINE /Offline ® 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
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)‘ C)Laja.h} 4.'"5) Path2 GJ)WB);“JJ‘ Blocks 4‘&_5._[ S |.L".n‘(,.:.§4.....lu.a b A;}j:}) GQS%JfV-:”‘)’“;‘
g sn Jywa‘_;\ﬂol,:f\u\fdl.ﬁwguall)Blocks Ay ﬁlu;,'l{Simatic Manager ;s | ;T 6313 0355
G LS S5 S5 (61 aglin a3 3,8 Oy oo dslio b 03 S ¢SUS" OK G5 PR 31 g 30 ploil 5055 53 b &

3 i

Compare Blocks - Results x|

The block comparizon resulked in the following differences:
Path 1 | testhSIMATIC 300[1MCPU 318-2457 Program(7)4Blocks

Storage Location: I D siemens'se FprofsE rmo_my

Path 2: I tezt2WSY Program(1]%Elocks
Storage Location: | D:hziemensha 7 projstest?
Block List:
| Block | Result of comparison -
B Path 1 contains newer versi
__|FB1 2 Path 1 contains newer version
_|FCL  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 |

[ Hide instance data blocks of the same length
Mate:

The block codes are different.

o |

o Lastie 3o 5 680, b oMl 51 5e OT 53 48 b dal gt stalin 5 IS8 w5le ST Detail aaS™s (g5, 05,5 <SS

x|

| Properties | Path 1 | Path 2 I;

[ last code change Z7/01/2005 04:36:42 PM, 25/01J2005 05:46:27 FM,

_|Lastinterface change  31/12(2004 08:17:50 AM. 15/02f1996 04:51:12 PM,

_ |Block checksum 0xA95A 0:75F4

__ |createdinlanguage  STL aTL
Tokal length of block. 142 bytes 112 bvtes

___|Length of local data 22 bytes 20 bytes o
Length of MC7 code 26 bytes 7 bvtes

__|Block version 2 P

_ [Mame (Header)
Wersion (Header) 0.1 0.1 LI
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EHLAD/STL/FBD - DB1
File  Edit |nsert

=] k3

FLC Debug “iew Options Window Help

D=z 8] & |=l@f == efdl [<

e R 2 s T e 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.

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

petrol engine (data block "Pe
CALL "Engine™

. "Petrol
dwitch On : ="—|

Switch 0£L ="
Failure i=
derual Sneesd

Thutomatic_On" _I
"hutomatic_Mode'
"Manual_0On"”

oo e

"Automatic_Mode”
-
;I}!

u:.._o'uu.’&lt}f;:g}w}\4{6#}\&)55_/};{}3);}B.L;:)LaLAD/STL/FBD MUJJWS“GOTO d})_/f‘dl:-

.3 g 031>
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S7 w9 4ol Ol ygaws —0

s M""

Bit Logic Instructions S (89 (Ao Ollos Dl ygiwd 19
Comparison Instructions Ol dulio Ol ygawd Y
Conversion Instructions Jod Olyeaes P-Q
Counter Instructions B owislod Slygiwd  FQ
Data Block Instructions S o Olygwd  d-0
Logic Control Instructions Al 8 Olyged  F_8
Integer Math Instructions oo dus Flwlbre Olygiwd Y-
Floating-Point Math Instructions Golial sl Sluwlro Olhgiwd  A—)
Load and Transfer Instructions JGHM 9 &105 Hb Olygmed 49
Program Control Instructions by 05 Olgiwd e
Shift and Rotate Instructions G 2§ Sk Dlgid 11—
Timer Instructions Byl SlHgawd (Y-
Word Logic Instructions Word g ik Sldos Olygiws  |F—)

Accumulator Instructions G39Y9095 T Slgiwd 1F—Q
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TS bl a5 5 DS 4 Sl p5Y e okl 5 5l Sl 0kt Oy el 0 (e 55 40y Dy i 3

b Gl o Ol bs Ol s STL ¢ Sl FBD 5LAD b5 95 51 5 JalS STL 0L &5 gs 55 40l Dol g 4 LT 510 0
el 0l 0 )il 35 T @ 3w s skl 45 Wl es g 3530 FBD SLAD s ool gla &S S5y !

ooy ity UG 51 S 1 alis [ 457 (63,050 55 K Conl os Ol 55 FBD 5 LAD  Jslas Sl sms 1S 6l Y
R

Al 0dd @) 5 Gy diand | domias o pgd b 03 S VE 533 Shas o aiy Sly gz ¥

ol 0l o 5 Coul Status Word Gl odias 0L &S 5 Jader Sl s SIS Lo gl
BR CC1 CcCco ov oS OR STA RLO /FC

Writes:
)lgfQﬁjaﬁj}ba\)A‘\f&\«;nMp.MHJ_EJ:;_,»&\@L:{);CPU S Sl gl 4 Writes )")}E;ndj.k?o,il(}:jb.«)A

PR JER U P B Oy

Tr | ok
a0 1y a5y 00 o ke g2es (51| 0
a1 1) 50 S e ) s sl 2! 1
LSl b 0 1) ks g0 Sy lkie 52 51 X
(Lg ) 5 K S 635 5506 5005 81 ) )
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Bit Logic Ofygwd V-0

:;l,w,L,;,u%if@,:; S ol 934 G ges e plowil o K (605 1 (Fles Sty OLERL 1S ailen Sy s o

A
AN
o
ON
X
XN
o
A(
AN(
O(
ON(
X(

XN(

S
NOT
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)

SAVE Save RLO in BR Register

FN

FP

Edge Negative

Edge Positive

thiLgﬁjQ)Muu\}::.aoMaJ\)w)JTCﬁ:{

Address

Data Type Memory Area

<Bit>

Bool

LQM,L,D
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A And STL ygs

A <Bit> s

ASLAND oy pl Candsb 1) RLO s 5 6L Sl "1 o o3l o p3T Coo Sy LT &5 uSs ¢S5 A d t g

Status Word cwxoy

BR cc1 cCco ov oS OR STA RLO /FC
Writes: - - - - - X X X 1
: :g-(l) 4.0 o5 aemssotdAnd KuK L 10.1 5100 (53555 5,05, Jle yot Jlimo
- Q4.o -L&L "1“63})}}:jh4§.-&ﬁ:.kk\}>'-"1“é}@}ﬁ@‘dﬁ_\{.:}@db)‘
Jte LAD Jale
| 0.0 0.1 Q4.0 <address>  <address>
| | | | 7 | | | | |
| | | | | <2 | | | ]
Jte FBD sl
&
& <address> —
10.0— Q4.0
<address> =— —
| 01— =
AN And Not STL jgawd
AN <Bit> HU]

J\S:AAND \;:JJ‘\;:M}[J‘) RLO W}A}\iw‘ "0“ aMo:‘}w):TQﬁWjHTJ-\S:A&?AN BE ]

And s ali. :Status Word cuxog

A I0.0 Q4.0 o554z setsAnd SaSiL NOt 10,1 510.0 (35,5 5,5, Jbe 3t Jbo
AN 10.1
= Q4_° ..\.fab."O“r}}&b})}}’,lud}\é}})}f.&u\.&\?”l“L;Zé}@}ﬁ{,u‘ﬁu\{.:)i‘:ndb)\
Jte LAD ol
<gddress> <address>
| 100 101 Q40 | [ |
| | V 7 | 11 IA
| 1 ] | <2
15 Cwly coow 55”9 Normal Open 1) o cow o5 s
s ¢Normal Closed
Jte FBD sk
& &
<address> —
10.0 Q4.0

[0.1—0 = <address> —o |
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o Or :STL jg5wd

O <Bit> o

AL Or sl Sl ly RLO e s a3 ol "1 aiiionls ool G Cond s LT S S ¢S5 0 ) zn T gl

:Status Word curoy

BR cc1 cco ov oS OR STA RLO /FC
Writes: - - - - - 0 X X 1
Jbe
g ig-(; J Q4.0 o5 4 e 5elsOR Kui L 10,1 510.0 (63555 5,00, Jie s
= Q 4..0 A el 1 g A BL L ST (03555 55 cpl 1 IS Sl g d s
Jte LAD ol
1 0.0 0 4.0 <address>
7
<D
101 <address>
Jte FBD sk
==1 ==
[0.0— Q4.0 <address> —
10.1— = <address> — —
ON Or Not STL ygawd
ON <Bit> o

.x.i”.»Or Lﬁ&ﬁls;:x.éjl{‘) RLO u"‘?“'ﬁ“';li‘:"'”" "0“ oMa:\:w)ATLﬁWjETAS.l&:A&%ON BE ot

or s> 4lis :Status Word cuwrig

gN :g'g JL.«)‘Q40 f}ﬂhﬂ\:ﬁh):.\.&OR Jii.\g_r‘b Not I10.1 )IOO L;))))}ﬂj)db)s
= Q4.0 .&&i?"l“@jﬁ.\‘il{ "0“r))é)})jb_"l“J}|‘5>3)}Jfl¢a|6@i.\{.:‘,.§.:ﬁ
FBD _fslx LAD  Jolk
=1 <address=
<address> — | |
1
<address> =—Q —
<address>
%
|
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X Exclusive Or

$STL Hgiwd

X <Bit>

HP YU

-Lg:.AXOR C—":"Lf.’.“:":*"}l"b RLO m}ﬂ}lﬂg‘_ﬁw\ "1 nMo:\:wjéTs;ﬁ;:ﬂ”a.’lj\in.l&:ndg::X )}“.’..«:::C):J

;ﬁ,\nljs"l“A;,Tﬁ.x;;li"l“;:._,_é}sl,l;( JJ&J;)}»Q,:{LLRLO )3;J|jl§1fléb)>

or ,sws«lis :Status Word cuxog

P Jbe

X 10.0 10.0 [10.1 Q4.0 | T J,ur ;548 Loy Calien oVl 4 am 5 L
X 10.1 0 0 0 |5l K bbb Shaydaly 14 oy 5 ool
= Q 4.0 (1) (1) i w bl oy Gl G Jes 53055 "1 Lessys
1 1 0 | sls jled Olejan WIS 53 BT ol b IS S
3 phered Jb (2 p 5 52
FBD _fal s s e lo lgldl S 5 L LAD ke
<address1> <addressZ>
<address> — XOR VI I I
<address> — | <address1> <addressZ>

] /

XN Exclusive Or Not

(STL jgiuwd

XN <Bit>

HLIPPL)

J,g:»XOR ;..:JL)J"W}‘J‘) RLO W}%’L_C‘«ﬂ‘ "0« aMs)l)w):TCﬁW}l{‘Tf-&:&&XN Dy

a5 "1 s AL "0 Cns ells 35 o L 1Y Cands el (55 5 50 oo b RLO )Jaﬁéf‘éb)é

or ,sws«lis :Status Word cuxog

X 100 10.0 | 10.1|Q4.0 | T st 534 lpasys e V- w5 L
XN I10.1 0 0 1 "1% 634,595 2 ;‘ Sydalg 1Y oy Bl
0 1 0 \ ny
= Q4.0 1 | o | o 252 70% 200 Y 2k
1 1 1
FBD ol syt asle Gl S 5L LAD  Jolxe
<address1> <addressZ=>
| 1 | |
11 I
>,

<address1> <address2>

h /
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A( And with Nesting Open :STL jgawd
HUV YU
A( <Bit>
T

e bV a3 Sl iSs o 53 Nesting Stack s 1, (Status Word lgm 5 OR <y 5 RLO ltie A 5w

5053k Olse 553§ LY e ST gm 5 S o 3 Nesting Stack s 1) slie o) Ol s

Status Word —wxoy

BR

CC1 CcCco ov oS OR STA RLO /FC
Writes: - - - - - 0 1 - 0
tJbe
A( 25 100 (53555 (s 3 pien plnil Il 551 s Sldes Il 5,15 e )
g :4:; e -3 s 3,15 Nesting Stack&l;quLO..u,.:?aORraL{Ml.O
) sNesting Stack 545 AND il 5542 plosl o33 3l Jols Sldee
A( 3550 J) Q4.0 s 5 45 0ki sl RLO 4l s &yde RLO
o 10.2
o M1.1
)
= Q 4.0
(Je) LAD ol
3 phn b Lglodl S5
101 I10.2 Q4.0
I | 4
| | D
M1.0 M1.1
| |
1
(Je) FBD Jolo
3 e b gl S 5
I 0.1 _}:1
M1.0— 8
10.2 . Q4.0
ML1— — -1
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AN( And Not with Nesting Open :STL jgiwd

HUV YU

A( <Bit>
T
Aile And Not 0T 5256 Js Sl Al aliey sz o)
O( Or with Nesting Open :STL jgid
UV

Oo( <Bit>
T
il OF 0T 256 Iy Sl A( aliiey s o
ON( Or Not with Nesting Open ISTL Hgiwd
HLIPPL)

ON( <Bit>

T
Aslee OF NOt 0T 52856 s ol O aplin ) 523 o
X( Exclusive Or with Nesting Open tSTL jgiwd
HUP P

X( <Bit>
T
Adlas XOR 0T 256 Jg ol O aslin s sns o
XN( Exclusive Or Not with Nesting Open :STL jgaud
HUY P

X( <Bit>
T

Aslas XOR Not 0T 5256 5 ol X( asliny sz oy
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) Nesting Close :STL jgisd

HP P

T
Al Jlsl (Status Word slgzs 50 OR s s RLO & 5 azils 1, Nesting Stack sedio,s3 slas ) Hews
LANd St syie S s Nesting Stack e ails e Lol axb g ) s Gob axils Jlaie SBRLO ST il gt
s StACK e g Ll 53 L 5L ol o3litel L siee SEACK O3 5L aie & o5 Sl szws 31 Sl aal 53 5450 OF

.wﬁ)&gauwﬁt# ok 5k sla 1 sl 4y el p3¥.3 55 LK (

A(
AN(
o(
ON(
X(
XN(
Status Word —uxoy
BR CC1 CCo ov os OR STA RLO /FC
Writes: - - - - - X 1 X 1
b
A( 5 10,0 (535)5  3sien plnil Jsl 51 Js Slles izl 5 55 Jlie )
g :42:') e 255 35l 5 Nesting Stack fs1s ¢ exze RLO . w52 OR (o LM1.0
) sNesting Stack o5 AND 1Elg 535t plonil o35 i1y ol Sldes
g( Loz Sy Jlyl Q4.0 55 4 s ekd sbul RLO Slg ylde 4i> RLO
(o) M1l.1
)
= Q4.0
LAD Jake
A( s alie
FBD sl

A( s wlie
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= ASSigI‘I 1STL jgid

= <Bit> o B

Master Control Relay o) gws 31 asl 55 S L s g S oddools T Cw 4 HRLO Hldie = just =i
4 s 5 st b)) (s 470" Jldie = 5 ges S sanlys L MCR=0 5555 eslinal As dal st osls -5 w457

Sdls el RLO - jluze

:Status Word cwro9

BR CC1i CcCo ov (o] OR STA RLO /FC
Writes: - - - - - 0 X - 0
Signal state diagrams And Sui b 10,1 510.0 (53555 5 Jis 5ot JUo
I_l ]_l 9 QM\&-L}MJL«:)‘Q[LO @-5#4{%}}0“
1.0 0 Al "1 ‘5:‘,)_5331.&45.4}4.&1_,5-"1“ @3_3 I
I I A I10.0
Q4.0 [l 1
0 A I10.1
= Q 4.0
(J&) FBD ol (Jes) LAD - Jolao
- | 10.0 10.1 Q4.0
10.0— Q4.0 | || || D
1 0.1— =
S Set 1STL jgiwd
S <Bit> o P

Master ol gws 31 ST, 4 "190, ok osls wysT (rg o S Soygeanlys 3L RLO=1 liie 655550 53 S g
Al i g MBS H s b O syl A5LMCR=0 })ﬁa)@m‘“.&h\}iob‘:c)ﬁru\gkf Control Relay
Iy RLO Sldielie = Hgmms Js dSln "190, s G5 dayl 8 o Sy gmmn 8 ol j3 = 525 5S g Ssliss S

.xf:lgu_\sjl}.«Jb;f@jlgoj.gb)\qis:)&du.ul}:._.AS)}:.u,a).i "L 70" Wlse g A ol pls A i g a

Assign | sws wlie :Status Word cuxog

. . N 325800 QA0 oy 5 3L SUT0.0 (3555 (B 5 e o
Signal state diagrams

10 1 10.0 L;:j)J\.L:{lJAJflL;j.:)UJ@JfL;_”ng:_'?b‘lo.oQ.L_.Zl‘,OQT

el Lis [y 55 8 e kS o5 Q4.0 2 il S

1
240 | | a A I10.0

s Q 4.0

FBD Jske LAD Jske
<address> <address>
()

— S
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R Reset STL s9%wd

R <Bit> o

Sl ses 51E1 L aSCe 0% 1 el esls sl st Sy Siysanlys Lib RLO=1 e S5m0 53 Ryt &g
o MR s b O sl ps L MCR=0 5552 eslitul A5 dal s o3ls CJ_.:T.L_MS Master Control Relay

:;..Ualjxj:&?

Assign s> 4lie :Status Word cuxog
Signal state diagrams Q4.0 (s ik eSKI0.0 (e3555 (Bs 505 e s 1 Jlho

) 0 . " e .
J::A;Q4O f}J’.u.L;iiiIOO 65})}‘12{‘));5‘&}.3)\4—)

1
Q4.0 I | 0 edslotes Lo 1y 5 A5 Sl 1SS

A 10.0

R Q 4.0
FBD Jsle LAD ol

<address>
<address= —(R)
— R

NOT Negate RLO :STL giwd
NOT S

Wl "0% 1T ol "1% Sy 1415 cl 704 ST w4 Ko ,RLO laie NOT | gms

:Status Word cuxog

BR cc1 | cco ov os OR STA | RLO | /FC
Writes: - - - - - ~ 1 X -
A 10.0 Ogr 35tn Ao QA0 s 5 3L SKT0.00 (63555 (B 505 Jis s
TOT Q 4.0 &S s ik Lo 10,0 L8 skt es S S | SINOT s
) . EPANTIPES
FBD Jol LAD ol
--=|NOT|---



www.mohandesyar.com

SET Set RLO (=1) STL ;g3
SET HUNYY)
.@‘uﬁn\;ﬁ-o—l‘&ég‘_‘.}.’l} &\@4;—_55 O9k 480 "1“ 1,RLO luze SET 5
NOT s alie :Status Word cuxog
SET s il 6 b 68 g oks SO RLO 1uie SET [ gws b g9, Jla s
= M10.0
= M15.1
STL Program Signal State Result of Logic Operation (RLO)
SET 1
= M10.0 1
= M15.1 1
= M16.0 1
FBD Jol LAD Jol
5, 5,
CLR Clear RLO (=0) tSTL Hgwd
CLR e
ol a:x‘\:‘-QTJ,S;,.:&;E‘, a&;;_l«..m,.-}: OJJ{J&:A”OH ,RLO i CLR D5
:Status Word cuxog
BR CC1 cco ov os OR STA RLO /FC
Writes: - - - - - 0 0 0 0
CLR s sl de b S yeds aw RLO Lluis CLR [y b 5,9, Jla s
= M10.1
= M10.2
STL Program Signal State Result of Logic Operation (RLO)
CLR == = 1

M 10.1 ) -

M 10.2 0

FBD ol LAD sl

5, 3,
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SAVE Save RLO in BR Register ISTL sgaud

HLP gt

SAVE

T

s~ First Check e Ll s ol 55 a8 3 (Status Word  gls o 51 BR w55 1, RLO ,ldis SAVE ) szus
203 03lwl AND ) smus b asl - Network 55 1, BR o Ol gie 5,01 515 sénd Cw s, /FC
L@T;lC,f'-)'lJ,;,LJ)\{@lswl,;fl.x}.@;ﬂfl;yluuﬁj\45@! SN 3 SAVE s gl )8 51 S
Sie plea BR - 5 S 1oi5 RLO w81 ool sl 4y ci85L L s oo o3 BR 5 RLO o s LG, SAVE s

9 SIS S b e 51 rs ol B9 Doln b talan ST DAL OB 31 Ol G cndy 33 1y

Status Word cwrog

BR cci Cco ov os OR STA RLO /FC
Writes: X - - - - - - - -
tJbe
A 10.0
A 10.1
SAVE
Jbe LAD  Jale
10.0 101 ---( SAVE))

< —Csave>

Jtio FBD Jolo

1.2 — & —{SAVE
1.3 — —]SAVE
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FN Edge Negative ISTL sgaus

HLP gt
FN <Bit>
Address Data Type Memory Area
<Bit> Bool I,Q,M,L,D
T

an g 0ols jadeii 1T s ol sy "0“ 4 "1 3IRLO é}ﬁ)&)\ﬁ&)&j‘T‘)RLo okigy ol o FN S sus
Sile o JKETRLO=1 L1,

Status Word cwro9

BR CC1 cco ov (01 OR STA RLO /FC
Writes: - - - - - 0 X X 1
tJb
A I1.0 3505 K (Sl S 53 Sl Jama a5 s, Jls 53
FN M1.0 5 esls Lasss STEN s 55,070% 0 "1% 5I11.0
= Q 4.0 S 53 63355 Conds Sl (i lidsien &S5 Q4.0 s

el ol AJ?-JM].O &5)5&

FN M1.0 mi1o [ ] [ | 1
= Q4.0 Q40 [ ] [ ] |

OB1 Scan Cycle No: |1 lefsfals]s|7]8]a]

Jtie LAD Joke

<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 ISTL jghwd

HLP gt
FN <Bit>
Address Data Type Memory Area
<Bit> Bool I,Q,M,L,D
T

a5 o3ls Laseis | 5T 5 gms opl 55,0 71" 4 "0“ 5IRLO é}ﬁJQ)@A&AJ&ZTIJRLO okisy YL aJFP s
sl o KETRLO=1 |

Status Word c—wro9

BR CC1 cco ov (01 OR STA RLO /FC
Writes: - - - - - 0 X X 1
b
A I1.0 G558 L Sl S 53 ) e s 5,05, Jis s
FN M1.0 5 esls Lasets TP L gus sy, a"1% £,"0% 5I11.0
= Q4.0 S 53 63555 Cands Lol s 35500 &K Q4.0 s >

Sl ol ef}MlO &é)b&é

A 1.0 11.0 | | [ ] | | 2]
P M0 M | I [ 1] l_.
- a4 s [ ] L o

0B Scan Cycle No: |1 ]2 |3 [4]s]e]7]8]59]

Je LAD Jake
I11.0 Mi1i.0 Q4.0 <address>

—— = > (P
Jbe FBD Jolw
I11.0 <address1=>
POS POS

| Q40 —M BITQ}—
M1.0 M BITQ| =] _
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;....«/J}:...«;.L:g-LgJTSTL AT J.u;/;ﬂjjy‘;jf”;‘ﬂpuﬂ FBD LAD Jijjj).g)jf;)‘ﬁd/)s 4] ogdle

clibload G 13 (T 1S 0 (651 5 o il ol S S g0 Ot 35150 50 STL Usles

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

less 0,3 355 551 S ol 51 U late Sllas a2 o 5T 5 Wil RLO (g3le 0,53 gl Sle OLII &G g2 o

Status Word cwrog

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

M2.2 sM1.1 jshtan colaty S5 T1.1 511.0 (55,5 55 AN 51 56 o s doe (65lo 0,53 (6], MO.O 5 Jlis 5o
L e ealanul A.AUJ;. QL:A clt" a,:>'5 6|jJ':JM3.3_5

M2.2 M3.3 Q4.0

114 —|T|— i -

(JUs) LAD Joleo

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

1 H Heort
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RS Reset_Set Flip Flop FBD )gio

M)B
<address>
RS
—
— (] T—
Parameter Data Type Memory Area Description
<address> BOOL ,Q,M,D, L b Cow Caw 0138 1S40 pasaiw aS (sl
304 Caw LS,
S BOOL ,Q,MD,LT,C Cow S Jlsd
R BOOL ,Q,M,D,L,T,C Cow S, Us)S Jled
Q BOOL ,Q,M,D, L o>9)>
T

33,8 )y ges ol LBLRLO=0 81 ol b a2l 8L RLO =1 &8 51y o (63 5 S Jos D6 ks RS
AL S=0 63555 sR=1 (3555 45 Bl o GBI By 0 0305 wysT S 03,5 o (55 Jos
Jos sl 350893 o 8108 S=1 (55,5 sR=0 (s34,3 S Ul o BUE| By 0l 0315 3T oy 05,8 G Jas

Status Word cuwrog

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

.LJ:.'\A\)’JA.&Q40 SIS o.LiC_MungMO.O &,\9 :}&J.a.alolj&i;_]:oo ;‘ xjd\iﬁ))
e ol oy b S indy 53 6t sl 3 iph Sho 63559 33 S
33 Sn K 55 a5 os O S Dy gl 3 s O (5355 55 A S

M 0.0
RS
[0.0 —R
4.0

01 s Q —|T|

(JUe) STL Jslxo (Jt) LAD Jolkeo
A I0.0 A0
R MO.0 [ 0.0 h:qvg.o Q4.0
A 10.1 | R Q
S M0.0 | ,L,'1 — )
= Q4.0 '

| S
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SR Set_Reset Flip Flop FBD ;g2
M)B
<address>
SR
—_t 5
— ] —
Parameter Data Type Memory Area Description
<address> BOOL ,Q,M,D, L b Cow Caw 0138 1S40 pasaiw aS (sl
304 Caw LS,
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 =9y

T

33,8 )y ges ol LBLRLO=0 81 ol b a2l 8L RLO =1 &8 51y o (63 5 S Jos D6 ks RS

..LI:LvS=1 63})}}R=0 3909 4{»\.’5‘JJW\?}G&AJ\:wij%O:;@JQ&

ksl 6:})5}:,ajfl..\.&\.35=0 3955 sR=1 (65555 a5 dl oo GBI (B 5 0 0305 wysT Coy 03,5 Cw (55 s

.:}*‘.:.arl;dl S §) S

Status Word cuwrog

BR CC1 CCO ov (01 OR STA RLO /FC
Writes: - - - - - X X X 1
)
MM\?$Q4OL$>)J>) ol o MO.0O &,\93}&}4&101}&100 ;‘ xjd\iﬁ))
S ol b S indy 53 6t sl 3 iph i 63559 33 5
.»,i:»,:w}:;@,;-,auww & Q)Mljs.\}}.i:dﬁid:j”j:ﬁf\
M 0.0
SR
[0.0 —S
Q4.0
o1t R o=
(Jto) STL Jolxe (Jto) LAD oo
A I 0.0 1 0.0 M 0.0 Q 4.0
S M 0.0 [ SR
A 1 01 | s o D
R M 0.0 K
A M 00 [ R
= Q 4.0 11
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(Comparison Instruction) (s 4w lic Ofygiws Y-0

Sl 4, LK sledle 3,80 Do 55V 5n ST 55 Sl gome o @ls 53 aalin dimds plol 1) alis Slles Sl gzas )

1l odeT 2 Jad> o 4o e

ACCU1 is equal to ACCU2

S sls ==
AT < ACCU1 is not equal to ACCU2
ffjk S ACCU1 is greater than ACCU2
S S < ACCU1 is less than ACCU2
& slws jf))i o= ACCU1 is greater than or equal to ACCU2
Gl S S = ACCU1 is less than or equal to ACCU2
D35k 3 Son 55 i ol 03 ST Gl s
Compare Integer (16-bit)

®* 2D Compare Double Integer (32-bit)

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

-L‘BMO}J}TYKJJ}A’J)A{&;M‘WL&A&@W ? \:aﬁy\;‘)“))k.ﬁ

ol 0ds LS TFBD Jslee (slellio 45 4 6,0 FBD 5 LAD s 4, 550 Sl ws Sl By 2dw cpl y30
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? I Compare Integer (16-bit) ISTL sgawd

P PU
==I , <>I, >I , <I , >=1I , <=I

T
s SV .08 aglin ACCUL-L 5V 50 ST b gims LI,ACCU2-L 5550 sST ol gimms G5 i VN (6l A lie ol 200
Laia s Status Word sl 5ICCO 5 CCL (sbs Coy 5520 RLO=0 &y szl S 55 sRLO=1 500 Gy s lie

e 5 s S g Salea b 5B 5 S S s alie ails s oS

Cc1 Ccco d
0 0 ACCU2-L = ACCU1-L
0 1 ACCU2-L < ACCU1-L
1 0 ACCU2-L > ACCU1-L
Status Word c—wro9
BR cc1 cco ov (o] OR STA RLO /FC
Writes: - X X 0 - 0 X X 1
tJb
L Mwo ol e 35800 JLACCUL-L 4 MWO laie 5,5, Jte s
L MWwW2 o MW2 Sluie 5 ods osls Jlasl ACCU2-L 4 jluas
SI ACCU2-L ,ldis LT a5 5 sius dwolis . 355 JLACCUL-L
_ Q4.0 sy e ol $1¢ 6L cun ACCUL-L liie 1 5,
;éJi:Aég._v'Q4O @}k}b}i.:nRLo=1
Jbe FBD sl
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 —
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? D Compare Double Integer (32-bit) ISTL sgiud

P PU
==D , <>D, > D, <D, >=D , <=D

T
dwlis ACCUL )5V 50 ST b giome LI, ACCU2 55V 5n ST Ol ioms G5 (VY oo 3ue 93 (6 s lin oy g
Status sl JICCO 3CCL sla oy 3520 RLO=0 &y panl ;b 53 sRLO=D 55 Cns aslio domcss LS 1.

it ) e oy ol b S 50 S S s awlie a1y o oS et 55 Word

CC1 Ccco S
0 0 ACCU2 = ACCU1
0 1 ACCU2 < ACCU1
1 0 ACCU2 > ACCU1
Status Word cuxo9
BR Ccc1 cco ov (0133 OR STA RLO /FC
Writes: - X X X - 0 X X 1
)
L MDO o) e 255 S ACCUL 4 MWO Jliie 5055 Jbe 5o
L MD4 ACCU1 4 MW2 ,luie 5 ois o3ls JUsl ACCU2 4 ,ldie
<>D b S50 ACCU2 jiaie LT o spiee amlis . 350 5k
- Q4.0 sy Cuie Ol S1€ 6l Coun ACCUL e I S5 8
33,805 Q4.0 5 > 5555 RLO=1
Jbe FBD Jske
CMP CMP CMP
== =0 ==
o= — 1M1 —IN1 —IM1
<= —]IMNZ —  —INZ F— —INZ —
MDO—IM1 Q40
MDd—J N2 - CMP CMP CMP
_|_| == =D ==
—] M1 —IN1 —IM1
—]IMZ F— —INZ — —INZ —
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? R Compare Floating-Point (32-bit) tSTL jgiwd
PP

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

ASs auglis ACCUL )V 50 ST b sies LI,ACCU2 {5V 50 ST b o B33 o WY (g5lisl sliel (gl dulis Oy 2w

- Status Word  (slgzs 5ICCO 3 CCL o s 5540 RLO=0 &) 5anl L6 55 sRLO=1 :}f@):wuﬁ%ﬂ;l

it 5 s SOy gea b b S 50 S S i dmlie oadls donst oS atie

cc1 Ccco S
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 s
L 1.359E+02 ACCU1 4 135.9 sue 5 o o3ls Jlasl ACCU2 4 ,luas
<R S eSS ACCU2 jluie LT &8 55k amglis . 35000 0L
_ Q4.0 RLO=1 5, e Ol 51 ¢ 4L cuws ACCUL i
»)i:AH_QQ4O ST 8D s
Jbe FBD ske
CMP CMP CMP
== = R =R
— M1 —I1 —IN1
LRQP —INZ —  —INZ —  —{in2 —
. 240 CMP CMP CMP
1.359E+02 —JIN2 _|_|: =¥ =V v
<> R <R <=
— M1 —I1 —IN1
— 2 p—  —]|2 p—— |2 —
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(Conversion Instruction) buw Ofygiws V-0
3 305 el 3§ a3 £ qbl@;Tolj;:J},\.:.a,\:.arl,‘gl ks Olhes Sl gius ol
Do Ake s dulets Lus gode slgme b ple o, Integer LBCD  slie &7 1) 5w 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)

. ‘)IMJLPJJU)):AJ&Q};V@Lg‘J;&@‘)}MA f’é&n}é
. 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)

DlAsle s At i Y osled 5 Y e ST 3l G 5 45 Syt Pow diwd
¢ CAW Change Byte Sequence in ACCU 1-L (16-bit)
. CAD Change Byte Sequence in ACCU 1 (32-bit)

DAl s diadee plndl 20 VY olaslsldel 69,y s & Slysws: poley dwd
e RND Round
e TRUNC Truncate
e RND+ Round to Upper Double Integer
e RND-Round to Lower Double Integer

1S 5k cplanl 0 LS TFBD  (slgS ok 41l 4 6,0 FBD S LAD s s, J0 Sy st Caalid b 55 2w ol p3 0 57
g e LG LAD @Q:}tlflﬁ:):izf
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BTI BCD to Integer (16-bit) tSTL jgiwd

PP
BTI

T

53 4o bl b5 20 V1 (INteger) oo sie 4 0s JLACCUL-L )3 48715 glojlas 4w BCD sae oSO BTT 50
AiSas (6 yud s Ik ;3 ACCU2 s ACCUL-H ol ol 5550 0, 3ACCUL-L Olos

G 5 0T Zdle 5 1150 (slga 5 0T (5,7 4 4L "+999 5 "-999 -y il s 5 50 ;L ACCUL-L 55 45 BCD suis
BCD sue Jlogws rﬁ;ljluﬁifl Ly K bt 5314512 gl (O=Positive , 1= Negative)s & 1515
wlos &S 53,0 STOP wea|,CPU Ygame & 5400 s Lids o 4> BCDF (sls 355 @515 610 jlne 2 puis 5
53,5 Sopdalls ol 65y 0lge OBI21 (g a5 b b3 Koo 33 CPU s Laseis 3L ,51d:12521 ojles
45,5 CPU s Stop sl

Status Word cwrog

BR CC1 cco ov oS OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
L MW10 4 ol 5 g0 MW10 5> « BCD sue 980 Jie s
BTI sedd JasInteger 4 yldae ol e 5550 ;L ACCUL-L
T MW12 25 05 s b e dlisl MWI2 & ACCUL-L i ans
33 Integer 4 BCD I "+915" sae s opu
RGI PRSP I QLL;ACCU].'L )}:Y‘}R;T
" g PR ng
A A A A
i w ' ' ™
15 - .0
MW 10 oo o o1 o0 o 1l o o 110 1 0o 1]|"+915"BCD
BTI U BCD to Integer U
mwiz o o o ofo o 1 1|1 0 0 1]0o 0 1 1["+915"Integer
Jbe FBD Jalx

oA el fas Slayie py,8 10.0=1 L fus
bs sl Gl (overflow) (g5, 515 cwl Q4.0=1

. 4 BECD._|

.3 glan MQ4O > S g ol plol —
i udhad i) —1EN OUT}—
BCD_I —1IN ENOp—

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

Q4.0



www.mohandesyar.com

ITB Integer (16-bit) to BCD :STL jgiwd

HLIPPL)

ITB

T

Ol )3 am bleie Joud (6l oyl 4w BCD sue 4 ol L ACCUL-L 55 & 1) (20 VT s 50s S ITB s

S 6 oo Jsb 53 ACCU2 s ACCUL-H oy sl 5 58ie 0,53 ACCUL-L

e OLES 5 oy gear ) Codle 15 612 (glgy 5 Lyl 355 531, BCD luie 11 60 sl ACCUL-L 5
0000= Positive , 1111=Negative

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

SILRLO (g5y 6,80 5 gmmd o) i s &5

Status Word curog

BR CC1 cco ov os OR STA RLO /FC
Writes: - - - X X - - - -
Jbe
L MW10 4 Sl 340 MW10 );SC__M;» 5590 Jdie s
ITB 5 odd a3 BCD & jldhe il e 355 4L ACCUL-L
T MW12 25 s 5 b e Jist MW12 4 ACCUL-L jaoes
s5Y4555T ;3 BCD o Integer ;17-413% sue Jds o o
el 0l 0313 0l ACCUL-L
15.. .8 7. .0
MW10 T 1 1 11 1 1 ofjo 1 1 oo 0o 1 1]"413" Integer
ITB ‘U Integerto BCD U
W2 T 1 1 1jo 1 0o ofjo 0o 0 1o 0 1 1[]"413"BCD
\ A A A ]
hd h i b b
- "4 "1
FBD  Jalx

Jbe

s ot J5 Sl 42 Q4.0=1 oy 5

| BCD | BCD
10.0 — EN OUT— MW12 040 -
MW10 — IN ENO-_E EN  ENO
—{IN  OUT|—
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BTD BCD to Integer (32-bit) ISTL s

VP
BTD

T

53 4o bl s 20 VY (INteger) oo sie 4 0s JLACCUL 5 571 (gl o5l in BCD sue G BTD 52
AiSas (6, ks Ik ;3 ACCU2 s ol 558 0,555 ACCUL Olos

32750 lg 53 0T o3,V & 43L"+9,999,999 5 79,999,999 s kil e 5 4-2s JLACCUL ;5 4S'BCD e
¢ls)l,'\6<“?\ Ly e S bt 5330528 (sles (0=Positive , 1= Negative) 5, K ;1,331 oy )3 0T cdhe
e 1,CPU Ysame S 540 ol a5 > 3 BCDF (sl 355 @815 15 510 jlome b iy 3 BCD se Jlerws
Olga OB121 (g5 a0y 5 b b33 Ko 0,33 CPU s Laseis U ,31d:2521 ojles an Uas 0S5 5 00 STOP

45,5 CPU s Stop C’b};ﬁqﬁ.utb;‘-&:lgw

Status Word cwrog

BR CC1 cco ov os OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
L MD10 4 Sl 30 MD10 ,s> « BCD sue 99y Jie
BTI 5 ods s Integer 4 jluas ol e 3580 L ACCUL
T MD20 o5 55 JSE 5> b o Jasl MD20 & ACCUL il s
B Integer 4 BCD ;I "+157821% sae Jius
Sl 0l 03l QLLAACCU]. )‘}:‘Y}A;T
N "o " "5 T "5 a2 "
31 16 15, .0
MD10 o000 o0o@ooorTo o T o0 o]0 0T ojon o
BTD U BCD to Double Integer U isTEz
MD20 o000 000oodooot o0 TOopTo0oe T )10
"+157821"
Jbo FBD  Jalx
wSa 25 BT s Jte 422 Q4.0=1 oy =
00— EN OUT|— wo20 peb bl
1 — Y
' Q4.0 —1EN OUTp—

MDA —— M ENU—E —In enol—
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ITD Integer (16-bit) to tSTL jgiwd
Double Integer (32-bit)

ITD

P PU

T

03 ACCUL 55 ans bileis b5 (0 TY oo sde w02 JLACCUL-L 55 &8 1) a0 V1 moms 5o & ITD ) 50

s (6T b sk 53 ACCU2 o oy 555

Status Word cwro9

BR CC1 cco

ov os OR STA RLO /FC

Writes: -

L MW10
IT

B

T MD12

tJbe

g@\;y,,»MWlO)Mf@ﬁ\'\cN;.u 509y Jbe s
G MY s 348 4 5l oy e 350 L ACCUL-L
55 bl e JUst MD12 &4 ACCUL e 5 odd fiuts
23 MY 4 e VU710 e fdd o 5SS
ol 0 0315 3Lz ACCUL [ 5V 40 ST

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 Jalw

wSer 5 BT s Je 45 Q4.0=1 s 5

(]
[0.0 —EN OUT
MW10 — IN ENO

— MD12

Q4.0 DI
—1{EN OUT}—
—1{IN ENO}—
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DTB Double Integer (32-bit) to BCD tSTL jgiws

HUP g
DTB

T

Olad )3 4t blaie fds ¢l oyles Cin BCD  sue 4 oas )L ACCUL s &5 1) oYY c?wav\.cdilDTB D Fwd
AiSad (6w ok I gk ;3 ACCU2 o 4l 558 o 3 ACCUL

Ak Ol 55 Coysea 1) Cede 31528 (slgn 5 Lyl 55 531, BCD iz 27 50 gz ACCUL 5

0000= Positive , 1111=Negative
sl cw 510S 0V (slgms Asb ool gl 2 51a8,"+9,999,999 L "-9,999,999¢ o Nl 520 BCD sue

SILRLO (59, 6 50 ) gwd ol L siee & Status Word

Status Word cwroy

BR CC1 CCo ov (015 OR STA RLO /FC
Writes: - - - - - - - - -
tJke
L MD10 4 Sl 350 MW10 )s‘\fc:,c.;:.\; S0 die o
ITB 5 ks hdd BCD & jldie oyl e 555 b ACCUL-L
T MD20 25 0S5 s Al (o il MWI2 o ACCUL-L i s
25950 8T ,3BCD & Integer 517-701% sus s o oo
el 0 0313 0Lz ACCUL-L
3. L1615 .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 1111|000 00000000 0o 00T 1 1|0000]0001
"t "o "o "o "o "7 "o "
701" BCD
Jte FBD ke
DI_BCD DI_BCD
| 0.0 — EN OUTpF— MD20 Q4.0 —4EN QUT}—
MD10 — IN ENO ——E —IN ENO—
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DTR Double Integer (32-bit) to ISTL sgid
Floating —Point (32-bit)

VYU
DTR

T
Alae Jds syls iy c3s oS (Real) oYY (oliel sue a4 ods JLACCUL 5 o8 1, 2y VY c?r.‘o;.\;diiDTR D Fwd
S G o Jsb 53 ACCU2 o ol 5 5ime 0,53 ACCUT e )3 e

Status Word cwrog

BR CC1 cco ov (0153 OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
L MD10 y@\:gyMDlO)AS@:{VYC_@p:J& )ﬁ))dlin):
ITB am g odd S (oliel 4 i ) e 355 L ACCUL
T MD20 bk o 25 S8 > 4k o JUist MD20 & ACCUL )
ACCU1 ,5Y¥,. 5T ,sReal «Integer ;I”+500 sus
ol 0l 0513 OLES
MO0 Oo0o0ofoo0 o000l o000 000011 111100
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 o000 Qo0 000000000
L A "
LY LY
8-bit exponent 23-bit mantissa
1 _bit _ "+500" IEEE-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—
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INVI Ones Complement Integer tSTL Hgiwd
(16-bit)
HUNY
INVI
T

L "1¢ (.wji_>g)l.‘~..x§\,¢&_Nau,pACCULL)M{ L 16 oo sus & gl oy ST STINVI ) s

3 skn 053 ACCUL-L 550 ST Ol 53 e dslois s "1 4 1, 1 "0" CLJ}”O“Q Iy

Status Word cuwrog

BR CC1 cco ov (o] OR STA RLO /FC
Writes: - - - - - - - - -
)
L MWS8 y@\:ﬁ}AMWSJAJG":{\.\w:M }ﬁ})db):
INVI o 5 odd G eyl (pl e 3580 5L ACCUL-L
T MW10 S 5 UK s b e JUst MWI0 4 ACCUL-L
RGO PV I PR PP
Contents ACCU1-L
Bit 15... .0
before execution of INVI 0110 0011 1010 1110
after execution of INVI 1001 1100 0101 0001
Jbo FBD _folx
o 2k plel hs Slosies £5,8 10.0=1 L fus
INY_I

INV_I
| 0.0 — EN OUT
MWa — IN  ENO

L MWD
MWA0 Q40

=1

EN OUT
N ENO



www.mohandesyar.com

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

PP
INVD

T
0% 4 e M1 s s Sl A &S e 0kt JLACCUL 3 o 1) (2032 s sike G sl Sy ST INVD 52

ptn 055 ACCUL ) 5Y 50 ST Oles 3 4 blatie s "1 0 15 1070 pls

Status Word c—wroy

BR CC1 Ccco ov os OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
L MD8 4 ol 3440 MD )3563269.&:.&9 990 Jie s
INVI ;l@ﬁs,au@ﬂh,l.\aﬁ op) e 3 55n 4L ACCUL
T MD12 o 3l S 5 JSE sl e JEMD12 & ACCUL
el oteT ks
Contents ACCU1-H ACCU1-L
Bit 31... .. .. o 160115.0 ... .. ...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
Jte FBD 3l
INV_DI | INV_DI
10.0 —{ EN OUT}— MD12 Q40 —len outh—
MD8 —]{IN  ENOp—— =] —IN ENO}—
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NEGI Twos Complement Integer tSTL jgiwd

(16-bit)

NEGI

PP

T

"0“ (L‘J,"O“ 4 \)Uﬁ "1 rwji;_é C)JL:RJ' .A&}:NQMJQACCU].'LJAS ‘)L;‘ﬁ 16 C.NAJ&GS;_NEGI BE =l

5335 paze 3 5den 0,55 ACCUL-L 5V 50 ST Oles 3 e ASin L1 1Y foolo tomh 0 s 5 blots 5 "1 0 1y s

Wl ke (G 031 2) (o Slbes (510 o il S 0 G e 3 15 OT oSyl oo 33K ke 05 i 4y e il

Status Word cwrog

BR CC1 CCo ov oS OR STA RLO /FC
Writes: - X X X X - - - -
Status word generation cc1|Ccco| ov os
Result =0 0 0 0 -
-32768 <= Result <= -1 0 1 0 -
32767 >= Result >= 1 1 0 0 -
Result = 32768 0 1 1 1
tJke
L MwWs8 g@\:yyMWS)JSs::{\'\cMJJ:- 909 Jbe )3
NEGI ok (ki sx) 35 e e ) e 3 e JLACCUL-L
T MW10 23 S5 5 bl o+ JUsl MWI0 & ACCUL-L Sl s
NG| ol Ji‘*“: e‘,>=5 )" 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._| NEG |
[ 0.0 e EN O T e WY 10 Q4.0 —1EN OUTp—
WWWE e [ ENO—E —1IN ENOp—
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NEGD Twos Complement Double :STL jgiwd
Integer (32-bit)

VYU
NEGD

T

B0 alas 570 4 1y la "1 ol Ko ojlins e 53 eate 0ls JLUACCUL 5368 1, 2032 sde G NEGI | s
¢ ] ¢ 2 2 A 9 e d s OC e S

B3 03 33 pate 3 pien 05 ACCUL N30 58T Oled 55 a2t . ASCo L5l "1 fuolo de ) s 5 lois Jod5 1% o

el ke (G 00 3) (gl Dlas gl Sl 03 S S e 3 1y OT aat oo 35 Koo e s e 4 2o

Status Word cwroy

BR cc1 cco ov os OR STA RLO /FC
Writes: - X X X X - - - -
Status word generation cc1/CcCco| ov (015)
Result =0 0 0 0 -
-2,147,483,648 <= Result <= -1 0 1 0 -
2,147,483,647 >= Result >= 1 1 0 0 -
Result = 2,147,483,648 0 1 1 1
b
L MD8 4l 350 MD8B 3 & 2 WY oo 3o 505, Jle 3
NEGI 5ok (e (sm) 55 oo e ol e 5500 JLACCUL
T MD12 e 25 IS5 53l (o JUit MD12 & ACCUL 5l e
sl ool s 0 5w )
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
Jbo FBD _folx

NEG_DI NEG DI
100 —EN OUT|—WDIZ —EN OUT|—
MD8 == IN ENOfm— 1= —IN ENOJ—
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NEGR Twos Complement Floating- ISTL sgius
Point (32-bit)

NEGR

HUNY

T

S 1,ACCU1 ,531 ;ﬁ)};ﬂ;&_l@f\),;..L&:aksal)au)l{ACCU1,M{ ‘)@32 5)Li..c|;.k.c¢§;_NEGR 5w
gin 0,53 ACCUL 5V 50 ST Ol 3 4 (oS 71 ) "0 )il rae ol SaDle ok 0L

Status Word cwrog

BR CC1 CCo ov (015 OR STA RLO /FC
Writes: - - - - - - - - -
tJb
L MD8 4 Sl 59 5o MDB ;5 487 2 ¥Y (olisl i 55y Jls 5o
NEGR 5 ad g edd i Hldde Cpl e 354 4L ACCUL
T MD12 Jts oo 5 e 5555 b e st MD12 4 ACCUL
Sl o daT
MD8 = +6.234 —» MD12=-6.234

Jbe FBD  Jal

S s b ols Jle 402 Q4.0=1 > =

NEG_R

[ 0.0 — EN OUTp— MD12

MO8 — IN  ENOC —————{ =]

Q4.0

NEG_R
—1EN OUT}—
—1IN ENOp—
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CAW Change Byte Sequence
in ACCU1-L (16-bit)

:STL jgiwd

CAW

VYU

=)l 5 sdee 0,3 ACCUL-L ))JY}A;TJAAa__:J.A;S:Aw}_{mACCUI-L): Iy g s 5 CAW J):“‘":C)':’
>l FBD , LAD Jslxe 5w ol .LS:.«.: S yuiS J;_.LJ J,L;;ACCUZ 3ACCU1-H

Status Word c—wro9

BR CC1 CCo ov (015 OR STA RLO /FC
Writes: - - - - - - - - -
Jbe
L MW10 & Sl 3400 MWIO L3 &8 20 V1 Jldie 55, Jle s
CAW 25 Jle Wb OT Glgs b 5w 338w LU ACCUL-L
T MW20 Al o it MW20 4 4 5 0k 2 0
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 sgi3

in ACCU1 (32-bit)

CAD

VYU

SACCU2 oyl pls s5im 0 ,otd ACCUL 5V 50 ST 5t s o sKae ACCUL s 1 gz o5 5 CAD ot g7y
Ll CAW s alie 0T 5 Status Word s 55l FBD 5 LAD  Jslas .S (6 a5 J s

tJbe

L MD10 & ool 35230 MD10 53 &8 2o YY ldie g0, Jie s
CAD s d Jee il OT Gl 5§ e 3550 JLACCUL
T MD20 AL (o JUsl MD20 & 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
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RND Round STL jgwd
HLIPPL)
RND
T

45T g)lael Cuand Cod- b 03 57 |5 (Double Integer) 6—.332@».«:;.\59\) == 32 s lielsae RND s

19 518 oS 18.5J.'Jl.a).\..':.b.a.,l.'zél}:;}C}jg.t;pwil:é:‘_;ﬂzclwfl.,\iu_f 3,5 o sde o S0s 5

55,5605 ,0V 5%.@;\?”@);\C)uuafi.,HL.,.;fgua\t,@;;.\;L;}sjf-mo),@\);(;)u,l;
35ien 0,53 ACCUL 55 ST 55 ook aom

Status Word cuwrog

BR CC1 CCo oV oS OR STA RLO /FC
Writes: - - - X X - - - -
Jbe
L MD8 4 ol 592 5o MDB ;5 47 20 ¥Y (oliel e 59, Jls 5o
RND e Jsl MD12 4 amei 50l 5,5 o 350s ,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
a2 el it Sl st p5,210.0=1 1 fus
iy BB (5525 o Hin 3525 plonil Jios S 5 2l Q4.0=1
—1EN OUTF—
ROUND —t N ENOp—
| 0.0 — EN OUTpF— MD12 Q4.0
MD8 — 1IN ENO ——E'
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TRUNC Truncate ISTL jgu3
HUIPPL)
TRUNC
T

45T g)lisl Cuand Cod b o3 57 L5 (Double Integer) .32 e e ly o 32 ¢ lisl sus TRUNC | gus

¢, 0S ,0V 6@&;;@@;\@5;»Jf\.;,z,&@,a_pg@u.;lwgb,;.,gw bt s se
35ien 0,53 ACCUL 55 ST 55 ok aom 25 Ko

Status Word cwog

BR CC1 cco ov oS OR STA RLO /FC
Writes: - - - X X - - - -
tJb
L MD8 4 Sl 357 9o MD8 5 a7 oYY (g liel sue 5,9, Jbs s
TRUNC 4 e g old oo OT Hlasl 23w e 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
ASn ¥ | domis Jle 4.5Q4.0=1 5 &
TRUNC
[ 0.0 — EN OUTpF— MD12 Q4.0 —INn EnOl—
MDE8 — IN ENO ——E
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RND+ Round to Upper tSTL sgiw3
Double Integer

VYU
RND+

T

41,57 g liel Cand O3 b 505,87 Js5 (Double Integer)dzﬁ32@>..~a;,m4{1) s 32 sylisl sue RND + 505
bossiee bas+2 4+1.2 Yo b oo :f@\,‘f;}iQT)‘H.:djws)wl:xQEM:x&;YQwé.&
.vU:Ji:adilOS)OV L;L@%M\{jlquc?)j\cju-;.w;lg_,zf;;-l +-1.5

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

Status Word cwroy

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

4 15T g liel Cand U3 b 505,87 Js5 (Double Integer)éﬁ32@>¢;»4{\)@32‘5)\_‘:;1;4_9 RND - s w3
spto i1 1.2 e slie 5,8 ol S0 S 0T 5L (5bee (55L0l 340 L & o 3o 3 (b s 3o
c3she 0,53 ACCUL [ 5Y5a ST 5 s ames ..U:Ji_.aéilosjov 6%4&@;@@),’105.;4;)?1

sl RND+ ) 25 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}—
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(Counter Instruction) b w5 Ofygawd £-0

35 Ll esls olamstl 3 o [, CPU sl I ol 4ol 48" s STEP7 55 w55 sl 0L 31 o lledl ba aijlad b s 5187
OT 5 Slasie 55 & 5,05 CPU t}q&;\f:lw.@l b 5355 S V1 gm Word o 55 Ja gl axb ol
S ghen 03,47

olastl s o b o3 2 O (s 5 15T (64l Uslae Olsze Jlo e 53) 3L 999 K0 51 sBCD &) puy 5187 i
SR e bl b 3 oS, 127 sue 5 S8 sdes ealized 1160 ol S s S VY G Sy VU1 ey s
:.\.a,\:.aoL‘:.;a.:éf

1514 13 12 110 9 8 7 6 5 4 3 2 1 0
| | | [o]o]o|t]o]o|t]ofoft]1]"

\ A A, A, v

reldvant 1 2 7
irrelevan
- ./

Count value in BCD {0 to 999)

15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0
| L Telofolafafajr]a]a]

irrelevant Binary count value
A le B8 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 €l 4 G, FBD s LAD s by IS0 ol smms Sl [ 55 tdw cpl 451 5N
g JSSLAD s ol Sl ys e
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FR Enable Counter (Free) ISTL sgiwd

HLPgt
FR <Counter>
Address Data Type Memory Area
< Counter > Counter C
T

Jlab 1y 5185 dads Laseds 35 K 587 2alS L il Soled gl aS 1) ad FR jsws 55,00 "1 0, "0% 5IRLO 55
33 Ko s 587 714 £ 70% 5IRLO ot b 55 0T Oas Comd (ol 1 OT 31 o3bial gy Coml 33T gy o) Koo

3k o JSETRLO=1 Ll amsi s o3l Ladedi T smms pl 35, "1% 4 "0“ SIRLO 55 K5 &l K

Status Word cwroy

BR CC1 cco ov (015 OR STA RLO /FC
Writes: - - - - - 0 - - 0
tJbe
A I1.0 3505 Adr (Sl S 55 Sl o 4 s Jle s
FR c3 5 esls e TFR S gws 55,0714 470“ 5111.0

Sooled s G5 4 g Sl g e b |, C3 518

el a5 03 u,:.:l.: li Vb

Jtie LAD Joke

_ >,

Jte FBD ol

- S,
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L Load Current Counter tSTL ygwd
Value into ACCU1

VYU
L <Counter>
Address Data Type Memory Area
< Counter > Counter C
T

ababl aU 511y Sl ol 0305 J)ATA_fsJ:_Slf)l.x_fum_w 03,5 0, 3ACCU2 ;5 ACCUL b gimes lusl L sz
1S 5L ACCUL-L & Integer & sua 518

Status Word curog

BR CC1 cco ov os OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
L c3 4 6L e ) JSE Gl C3 5 Sl 555, e )
.3 54 ,LACCUL-L
916 oM 513 512 o1l 510 99 98 o7 96 55 o4 53 52 51 50
Counter word
for counter C3 I | I | | | | I | | | |
in memory N
Count value (O to 899) in binary coding
U L C3
Contents of
accomaner | | | 1 1 | IEEIEESEE T RS (R
ll:ctlflg instruction 518,14 518 512 ST S10 59 S8 ST o6 oF o4 53 52 o1 o0
- . ~ A —
AllMQ" Count value (0 to 899) in binary coding
Jle LAD Jolke
_ >,
Jle FBD  fake

_ >,
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LC Load Current Counter ISTL Hghwd
Value into ACCU1 as BCD
PP
LC <Counter>
Address Data Type Memory Area
< Counter > Counter C
T

S adibl a1y Sl o 0313 L ysT o7 (6 5187 Hlie upw 05,8 0 o3 ACCU2 ;5 ACCUL b gioes sl LC s

45, ACCU1-L & BCD & s

Status Word cwro9

BR CC1 Ccco ov os

OR STA RLO /FC

Writes: - - - - _

LC C3

tJbe

x)J&.Z&Lk.ABCDCJ_))@C3 J:SKJ‘.LZ.A }ﬁj)db)b

35t JLACCUL-L &

Counter word | | | | | |
for counter C3

in memory

Counter value (0 to 999) in binary coding

LC Z3

Contents of aln
ACCUT-L after | |oo]o | | | | | |
L,:laq’instruc;th:”] 215 2]4 2]3 212 211 .210 .29 .23 2? 23 25 md .23 a2 al 20
LC C3 IL )
' ' h 4
10 Hundreds 10" Tens 10" Ones
LS ./
Counter value in BCD
Jbe LAD Jalx
_ S,
Jbe FBD  falw

s,
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R Reset Counter ISTL ygwd

LN
R <Counter>
Address Data Type Memory Area
< Counter > Counter C

Ao o Kol o Ly o osls uysT 8 Hluie 1L RLO=1 SIR ,gus: gl

Status Word c—wro9

BR cc1 cco ov oS OR STA RLO /FC
Writes: - - - - - 0 - - 0
)
A 10.2 Ssiea o sy C10 55 e 15010.2=1 §1 5 5, ke s
R c10
Jte LAD Jsle
0.2 C10 <C no.>
]| r
1 {R) (R )
Jte FBD Jk
c10 <address>
102 [R] — R
S Set Counter Preset Value :STL jguwd
PP

S <Counter>

oy gor Db Il e jise 0 0305 wysT 518 4 [ ACCUL-L ldie 55,1 4 "0 3l RLO &5 35S [ 5mms g gmi

Adlee B9 Cow (65 ) 5o aline Status Word cuxs 5. 454999 50 s BCD

)
A 10.0 g 4100 e o 35500 S 100 3 IS Conds 5255 Jlie 5o
: ‘imo L C5 55 55,"1% 40" JIRLO S 5,50 ,LACCUL-L 4 coul BCD
SYCUICIE F PP PINER
FBD Jake LAD sl

<address1> <C no.>

SC ~(SC)

<preset value>

< address2> —CV
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CU Counter Up tSTL ygwd
HLIPPL)
CU <Counter>
Address Data Type Memory Area
< Counter > Counter C
T

Sl iy O 5y 30 53 il al e (ol (SG 1) e enls wysT 58 jlide 55,71 & "0% 51 RLO & 55 CU s
S5 RO sdoee Cundy i 533 Koo b gie hyled st , 999 4y 587 Hltie S1.05L 1257999 1 IS s laie &S

ool 03k B (S 525y s O ok Al i SOV oy o () 55 Sl S5 40 03Y 1

Status Word cwog

BR CC1 cco ov oS OR STA RLO /FC
Writes: - - - - - 0 - - 0
Jbe
A 10.0 RLO;‘ :M&?IOO ):Jti._.w C_.:.a..’l} )J{j)duﬁ)}
cu c10 b e Sl S CL0 0 5 e 55,71 470"
Jte LAD Jske
10.0 C10 <C no.=»
I | | {CUY) --(CU)
Jte FBD sl
C10 <address=>
cu cu

10.0 —
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CD Counter Down :STL jgwd
LY PU
CD <Counter>
Address Data Type Memory Area
< Counter > Counter C
1T

@lﬁ.gg&léjy);ﬁlf.u@ﬁlf 6_@_1,g.x.zu\;u,u,;TJ:;lle.m;M”l“4,. "0“ 51 RLO S@E}CD)P:

)00 5 SERLO sdoms Condy i 535,5n 50 ioled oy 0 4 38 e Bl 855 051 55 b laie &S

Status Word cwrog

BR CC1 cco ov (o] OR STA RLO /FC
Writes: - - - - - 0 - - 0
)
L C#14 RLOJ?‘ :M&Io.l )Jdti_.w s;:a.é) jﬁj)dﬁn)}
A 10.1 3shae S VE adsl 4l L C10 58 55 ,571% 4070% 5
c10 b o tals S CL0 518 "1 470 5110.0 ,is b s
¢S Q0.0 s 5 5ok absie IS Ay b & ioled S
A 10.0
.:}.."l..:a
CD C10
AN C1
= Q0.0
Jbe LAD Jalx
1 0.0 C10 <C no.>
11 ' ——-
|| ( CD) (CD)
Jbe FBD Jale
c10 <address>
cD

log — ©D
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FBD (sl ab plv

S_CU Assign Parameter and :FBD 59k
Counter Up
Jbe e
C10 C no.
s CuU S CcU
10.0—{cu —CU
10.2—s cV|— —S CVi—
C#901 —{PV CV BCD f— —PV C‘f_BCg —
103 —|R ab—= — L —
Parameter|Data Type | Memory Sally gk
no. COUNTER|C 55 o)los
cuU BOOL ,Q,M,D,L S5 a3l oS Jlsb S3ss
S BOOL LQ,M,D,LT,C S0 @y adsl 380 03,8 aww Sby Sagse
PV WORD I, Q, M, D, L or constant BCD w)sar adsl )laio
R BOOL ,Q,MD,LT,C S0 038 o S, Svax9
CcVv WORD ,Q, M, D, L (Hex) Sy il wysas LolS sl alax) laso
CV_BCD |[WORD [I,Q,M,D,L (BCD) S5l gy iS5l abax) laso
Q BOOL ,Q,M,D,L S0 Cumiog iulos o>

T

;}L{)t.ﬁﬁcu stjjja&j)y\.{@jlf.l}i:ﬁwpv )‘AEAL{FL{.)}){”].“A;. "O“)" S QMA&}})}&\){RLO dgﬁ}

Q s ol i 3B 5 oled e (B 5 skes Caw (§) oo HMEs 4 SR (6355 0a b b bl e SRl (S

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

Status Word cwrog

BR cc1 CCo ov oS OR STA RLO /FC
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—
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S_CD Assign Parameter and :FBD gl
Counter Down
Jbe e
C10 C no.
sS_CD S CD
10.0 —©P
S e v —s CV |—
—_ CV —

10.2—S —{pv cv BoD|—
C#89 —dPY CV BCD b J —r ol—

103 —1R Q =
Parameter |Data Type | Memory Sy g
no. COUNTER|C LilS o,loui
CD BOOL ,Q,M,D, L LlS JuslS 0auS Jled g9
S BOOL ,Q,M,D,LT,C LulS @y adgl ,laso US)S ww Shu S99
PV WORD I, Q, M, D, L or constant BCD wygas adsl 5lase
R BOOL ,Q,MD,LT,C S0l 01iS G S, S99
cVv WORD 1,Q, M, D, L (Hex) il w90 55618 Sl alaz) laio
CV_BCD |WORD |I,Q,M,D,L (BCD) S5l g 5585 oSl o o
Q BOOL I,Q,M,D, L SilS Cusbg Gwles (sx9,>

T

S 5142 CD (g549 005, Yo ad b5 sis Caw PV jliae b 587 55,71 4 "0% 51'S an Jeeie 63555 s, RLO 45”3

Q s Sl i S 5 Soled ldie By .5 skee S (5 e i 4 SR (63,5 048 J b b o 2 S

33 B o s P pl s o sl 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 a—C D _lep al—
10.2
—: -
—— i/ i e
c#89— PV CV— Py cv
10.3 CV_BCDp—
| | R CV_BCD|— Ir
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S_CUD Assign Parameter and :FBD <5 gb
Counter Up/Down
Jte fe
10 C no.
S _cUD S_CUD

l00—cu —Jcu

0.1 = CD —]CD

102 —4s CV — —3 CV |—

C#55 1PV CV_BCD |— Q40 —PY CV_BCD [

10.3 R Q — —_iR Q —
Parameter |Data Type | Memory Sl g
no. COUNTER|C LulS o,lous
CuU BOOL ,Q,M,D,L S5 a3l 038 Jlsb S35
CD BOOL ,Q,M,D, L SulS GuslS o1iuS Jled Sxgse
S BOOL ,Q,M,D,LT,C 28 @y adsl laso U,S Cow S|y S99
PV WORD I, Q, M, D, L or constant BCD w)sar alsl )laso
R BOOL ,Q,MD,LT,C 28 01S G S, S9)9
cv WORD ,Q,M,D,L (Hex) syl gy LS sl alazd lase
CV_BCD WORD ,Q,M,D,L (BCD) Syily wyguy iilS sl alaxd laso
Q BOOL ,Q,M,D,L S5 Cumog Gwles (sorey>

T

S 5 CU 6395505, Y ad b 5sie Cw PV Slaie b 58 55,71 4 "0% 5I'S 4 Juete 639,5 ¢) = RLO 45" =3

Gy o e & SR (635)5 08 Jlab b bl o S (S 5157 5ae CD (5355 089, Vb ad L5 bl (o 2l 31 (SO

33 S o s Pl 355 o Gt e (5 5 Q s Sl o I 55 ol e (B s s

Status Word cwrog

BR CC1 CCo ov oS 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 -~
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(Data Block Instructions) b <53 ld Ol ygiwd 0-0
.J.’:....ACJJ}:J.:LASM{L:Q

Al gz 0T FC 4FB 5,0B ,uuw,;uujsgsxquShared DB L S1zil:dslgs

2 gbun 033140 0T Lol ea FB 5 Cl FB ol oS’ Instance DB L ol I

3l i e 0313 e 5y Dlnds 5 ol 3 DB C)J):,aqbﬁf‘\f&f%.ti:c;\)}u;

OPN

CcDB

L DBLG

L DBNO

L DILG

L DINO

Open a Data Block

Exchange Shared DB and Instance DB
Load Length of Shared DB in ACCU 1
Load Number of Shared DB in ACCU 1
Load Length of Instance DB in ACCU 1

Load Number of Instance DB in ACCU 1

)G LAD SFBD Jslas 355 Sl gt plw OPN i 5o
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OPN Open a Data Block :STL jgiwd

HLIPgL)
OPN <Data Block>
Address Data Block Type Source Address
< Data Block > DB, DI 1 to 65535
T

35,0 ) 5 &y Instance yShared «S™Uks U;p,ao;;)'g !5 OPN w5
OPN DBn N o liShared ¢S™ ks s S 5L

OPN DIn n,Lslnstance ¢S™ ksosS 5L
sysskhInstance ¢ 5 eSS s o sShared ¢y eSS s o Ol e Olejor

Status Word curog

BR CC1 CCO ov oS OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
OPN DB10 Cw O 5l 5eds LDBLO ST sl ¢S™kLs 5 s, Jls 53
A DBXO0.0 JL.«:)‘Q4O ﬁ)}@)a.&.ﬁ:o.&.}\?Don.O d.«).)TL{
.Jiji;.a
= Q4.0
Jte LAD Joke
Network 1
DB10 <DB no.> or <Dl no.>
| < OPN 2
---(OPN)
Network 2 pgxg.0 Q4.0
l Il '
| 11 ~
Jte FBD sl
. <DB-Number= or
MNetwork 1
DB10 <DI-Number>
OPN OFPN
MNetwork 2
Q4.0

DEX0.0— =
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CDB Exchange Shared DB tSTL sghwd
and Instance DB

w;
CDB
T
554 JdsInstance ¢, 4 Shared @;&.Jﬁf ol oo L1, Instance Shared e¢sS™uks 2w, CDB ) sus
(Ko 5 laien 5
Status Word cuxog
BR cc1 cco ov os OR STA RLO /FC
Writes: - - - - - - - - -
tJb
OPN  DB10O 551V o)l B ol o 51 S 5 s Jbe o
OPN DI20 s <l Instance g Y ol ES™lu s s Shared
5 Instance [EBAREE ESHls CDB s i
CcDB gl Shared ¢ 517 o)l &Sk
L DBLG Load Length of tSTL gwd
Shared DB in ACCU1
CA))S
L DBLG
T
SUACCUL {5V ST w i, Shared eS™ ks Jsb e 05,5 0,53 ACCU2 55 1, ACCUL b g Iyl 55 5 5w
Status Word cwroy
BR CC1 cco ov os OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
OPN DB1O suShared &) pa Vb oyled S s sl 55 5, Jbs o
L DBLG ).>o.aqucj:>'.‘>JAGL{}@.U&)L{):JY}A;T@QTJ)Lmaﬁ:A
ERRO w)gT‘gsﬁ,&?)foT)'lflnﬁgwuﬁMDlo
L MD10O e b,
< D

JC ERRO
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L DBNO Load Number of STL ;9w
Shared DB in ACCU1

PP
L DBNO

255 STal,Shared ¢S s ojled g 03,5 0,3 ACCU2 5 1, ACCUL Db sooma sl (353 5 gind T & gl
ilas |8 amio alzeStatus Word coas sy 4Ss ;L ACCUL

)
OPN DB10O suShared &) pa Vv oyled Sk s sl 5 5 5, Jbs o
L DBNO S aedi s,V STa (Ve sde o) OT o)led uows 3 5-de
33 Ka Syl MWO & T
T Mwo
L DILG Load Length of ISTL yghwd
Instance DB in ACCU1
HUP g
L DILG
¥ S TalInstance eSS ks Jsb e 05,5 0,3 ACCU2 )3 1, ACCUL il groms il 598 5 s2mwn & & ymid
A ,LACCUL
tJb
OPN  DI20 SLINStance oy Yo ojled SSMbs Il 5 5, Jice s
L DILG S0k 0,35 sde by odd Hb 5 5Y e ST 4 OT Job s 3 4o
ERRO o5l 435 ;Ko o8 0T 51 8155 Kn eyt MW10
L MWwio e iy
< I
JC ERRO
L DINO Load Number of tSTL sgiw3
Instance DB in ACCU1
HUPPL)
L DINO

oY sSTal,Instance eSS ks oyled G 03,5 0,53 ACCU2 55 HACCUL b sioms il G 5o L & =it
il Jb amis wliaStatus Word coxsy .18 LACCUL

)
OPN DI20 )'L.vInStance Ry Yeooyleds 53}“\:{‘; \.k:.!l Iy Jes 3
L DBNO N aod b ¥ S Ta (Ve sde (om) OT ojled o 5550

.::Jifa Jl,iMWO 4 l,;,l—
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(Logic Control Instructions) <oV Jus Olyews -0

Sy ) aly ‘ﬂd“}g‘dd}b‘)ég‘ﬁt 43)?{ 5,5 oslizul Ol gie 4ol Sy IS 6l Gump) i Sl s
b Sl K 6 s sl ise S0 6l 1) (LOOP)  dils ) 2 Ol sz 050 LSS 2l 1y T 5 03,57 5 ol g2

LOOD 5w 5skiced L)ls 5L 5 sis cdsb LAbEl oS 5 Jome o nT & 3 Sl sins 5 g0d 03litul 545 1 o)

3lassle 5,8 515 i e LLLOOP SJUMP Sl grws Sl eslizul 45 &8 S
AEL ie Sl Sl Label e

b}.ﬁ:&}ﬁbu\.&bé\a}ufbu\ibl_abel .

(Test: %);,ﬁf)ljé:q,.aM;olewp.u@,zLabel l{JW(bﬁlLOODLﬁJﬂQTQS&\M .

Ll iy OB 3 g sl By @

AL edd e 6}§i° S s Label Sl & aal e.f‘h.i{.l&l:): AL g3 ,m dby e Label 5 3 5

.LOOP 55 (6l 5 5 skien

W Slomn S S 55 plias LabEl i Sl eslizal L 43l 3 jamie S J51s 53 L Label b o

s Program Code ;132767 Word iz Label 5 5, ) 5s o alols rﬂ;u .

D Jels dza

¢« JU
o JL
« JC
¢ JCN
« JCB
« JUNB

:’;Mo‘ﬁu’i“f‘)&‘f,@bﬁ“’
Pl bs g w3 g 5 Dl ses t SOl diwd

Jump Unconditional
Jump to Labels

t el i RLO Comdgas by in aST 5 Ol snwst P9 diwd
Jump if RLO = 1
Jump if RLO =0
Jump if RLO = 1 with BR
Jump if RLO = 0 with BR

(RLO )Status Word 1 e oS Cumdg 4 bs jie 457 5 Sl stws P gu diand

JBI

JO

Jump if BR =1

Jump if OV =1

o
e JNBI JumpifBR=0
L]
L]

JOS  JumpifOS =1

Jz
JN
JP

JPZ
JMZ
JUO

e o o o o o o
[
<

Dl wmes Sllos a4 by e &S 5 Ol s 1 Pole dlwd
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
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JU Jump Unconditional :STL ;gawd

JU <jump Label>

HLP gt

T

OT a4 bl g Ll 5y Label w5 ods asls u)sT Jowe 4 Status Word  slgs Cundy s a5 030 JU s

- e . o B .
S ghen S b 5 U U g S

Status Word cwrog

BR CC1 CCo ov (0153 OR STA RLO /FC

Writes: - - - - - - - - -
tJbe
A I1.0 o 33695 3 Ay U s by sl (B s s Je o
A I1.2 S okd jasie FORW - oyl a4 a8 (gilow @ 5058 5y ubm

JC DELE

Ll

L MB10 , <
INC 1 Jump Slygs 4 by e S slaLabel 51 L5 ab 5o (35 Y sene
T MB1io Label ot bl Jow a asl; S11 55 5 sie o3limat JU 525 51 Aieen
JU  FORW Jee 3) o ssiws S Sty Ghlae Ay (DELE 5505, s 5s)
DELE: L o lysins S35 5 AL 3 et 5 Sl o3k 3L JC DELE 5 5,
MB10 O3 oy okd axd 5 (DELE oy Jy Js ] 55 57) 0T 4y Lo
FORW: A 121 s pll by 13
(1S céslabel JSoe) Jlo LAD Joke

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

HUNY
JL <jump Label>

T
g(:)yVooﬁfu)jﬁngi”w.ngL J}:.wsjl.xggjwrn(}ulsﬁ):l)uiﬁA;Télﬁékjubﬁa&leLJP:
@S}JU )P}W}A@Jﬁ}.\.@l{ACCUl'L'L:O 4{-\:}‘@ ‘jLa:ld:S,JU )P:d}‘mJﬁMLAMMJU BE Sl
254 1...3¢2 Gsbes s ACCUL-L-L b g U 6l 5 g s L5LACCUL-L-L=1 o5 sl o L)
o ol sl e 5 JU e slml 3l dm g sl IL s Bl e o 5T 51 s La U sl STl

Sahn a9 IL (6 gl 55

Status Word c—wro9

BR CC1 CCo ov (015 OR STA RLO /FC
Writes: - - - - - - - - -
b
L MBO Ssiea JLACCUL-L-L 4 MBO (g g sl 55 95 Je 53
JL  LSTX Ao 5, LSTX 4 s, ACCUL-L-L>3 3
JU SEGO A8 5, SEGO 4 asl, ACCUL-L-L=0 5
JuU SEG1 4 5, SEGL 4 asl ACCUL-L-L=1 5
Ju COMM A8 2, COMM « s ACCUL-L-L=2 £
JU SEG3 ASa b SEG3 4 a3y ACCUL-L-L=3 ZI
LSTX: Ju COMM
SEGO: *
*
Ju CoMM o3l s 5 IS a2 T 533U Sl eslinad e
SEG1: *
*
Ju COMM
SEG3: *
*
COMM: *
Jte LAD Jole
- 5,1
Jbe FBD Jalke

_ 5,
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JC Jump if RLO=1

:STL jgiwd

JC <jump Label>

LY PU

G o5ed 0T & bl g blat 5 Label L g odiosls u)ysT Jow & diLRLO=1 &S50 55 IC st gyt
3450 38 (Conditional) by ke

Status Word cwoy

BR cc1 CcCco ov oS OR STA RLO /FC
Writes: - - - - - 0 1 1 0
tJbe
A I1.0 Sy 33 donyee IC j s asanl s gl l By 5,05, s o
A I1.2 u,v‘):TAf mpcﬁ_ll.Z,Il.O@JJ,,;ﬁﬂugRLO=1
JC JOVR .4ls 5, JOVR
Iws
T Mw22
JOVR: A 12.1
Jbe LAD sk
el G300 i sl U gl 0 875 e s <label name>
MLGS;_ I0.0 4{:}&:» -"l: JMP)
Network 1
I O.IO CAS1
£ I
| (JMP)
Jbe FBD 3o
<address=
Metwork 1
. —_—1 JMP
CAS1
10.0 JMP
JCN Jump if RLO=0 tSTL gwd
HUP g

JCN <jump Label>

5wl IC j s Ko gm Lleis i Label L g ol osls )3T Jows 4 LLRLO=0 &5,50 53 JCN gt TP

pb 2wl JC ) s lis OT 5 Status Word Cand 5.5 45e S (Conditional Not) i ) sws 0T 4 bls eg
A5Ls IMPN 0T ;5LAD sFBD (slS™S
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JCB Jump if RLO=1 With BR PSTL Hgad

JCB <jump Label>

LY PU

Jows 4 LBRLO=1 &5 y50 53 03,5 S Status Word lgs 5IBR <y ;35 RLO HIuinJCB 2wt gyt

el JC s ailie 0T j5 Status Word csss. blais o Label L 5 odd osls sl

tJbe
A I1.0 LRLO ke e ,ee JCB ) smms 4 by gl 2! (Bs 5 55 o o
A I1.2 Lgéj)jj:ﬁdbu_.l.ilfRLO=1 Q)H):ju;aﬁ_ﬁ-iBR R
JCB  JOVR bleta G JOVR sl o asl o 11.2 5 11.0

L IWS8

T MwW22

JOVR: A 12.1
Jte FBD 5 LAD Jal
- sbui BR GIMP clgan U1T Ol Js 5505 ol frows
s
JNB Jump if RLO=0 With BR tSTL Hgiwd
CA))S

JNB <jump Label>

Joee 4 LsLRLO=0 4§:.7)‘,.p)> ,uj_fv_;fStatus Word sl 3IBR o j51,RLO ,luz.IJNB ))Z_w):C)—n:J

el JC s aslie 0T ja Status Word cssy . bles o Label w5 odd osls uysT

b
A I1.0 SGsge 53t ge INB 23 4 sl sl (B 5 55 Jla 5o
A I1.2 A Asl i o 11,2 5 T1.0 (63555 95 51 S5 =n 43LRLO=0
JNB  JOVR lts 5, JOVR uysT
IwWS
T MwW22
JOVR: A I2.1
Jbe FBD 9 LAD sk

BR IMPN  (clghon L15T Ol e J5 300 Lol foams

.:; Sl
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JBI Jump if BR=1 ISTL jgiwd

HLIPgL)

JBI <jump Label>

Ll i, Label Ja.»jo&a:\:uﬂji'\-&udf Asb BR=1 45,50 55 IBI gt TP

Status Word cuxog

BR | CC1 | CCO | OV 0s OR | STA | RLO | /FC
Writes: - - - - - 0 1 - 0
tJbe
CALL FC1 S50 3 e IBL s 6 sl o sl (B 50 s s s
JBI  TEST LFCL S st 13 U 4ol o 5l ol 55 Sd ) 5L BR=1
* Test psTa (sbodd o,53BR 3¢S ldis SAVE | yus
U  coMM bl s
Test: A 12.2
k3
COMM: =
Jti (3305 3 IMP b e 558 &S 1,BR 0lsee 3,05 s i 55203) LAD Jolao
BR

" o —

10.2

|

v

Jtie (530 B IMP 1 e 55,8 &S LBR Olse Jy 3,05 s i, 5203) FBD Jlao
10.0 —] ==
0.2 —O — & Q4.0

| 5]

JNBI Jump if BR=0 :STL jgaus

HUPgL)

JNBI <jump Label>

status Word xss. ble iy Label L g odd osls u)sT Joes s dilb BR=0 &S50 55 INBL st g i
il JBL ) s e

Jbe FBD g LAD Jske

- IBI s s
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JO Jump if OV=1 tSTL gwd

HUIPPL)
JO <jump Label>

T
e a0 s o3ll (s (OVerflow) (g5 ) ,m in doil oSG Status Word  slgzs 510V e 85,550 50 IO j s
)'IAJL_g;«.a)‘\gucj)):4>..__:5&Q\J}fd\ﬁ@pb‘ncb‘,&:)‘lAg:%vj.-\iw&}ﬁLabel L 5 ol osls uysT

5503wl JOS 5 w5 LIO s

Status Word cuwrog

BR CC1 CCo ov (015 OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
L Mwio e do 51 ¥ sde 3MWI0 (ssme o ol ST 55 55 Je 5o
L 3 Aoy JO Hpes g aliy gl al By 05ie OVEL Cospd 2ty
*1 bl i, OVER _.psT
Jo OVER
T MW10
*
Ju NEXT
OVER: AN M4.0
S Q4.0

NEXT: NOP O

Jl:.e (:),.;JdiﬁJMP \{W}A;&DOV O‘)l:ﬁé}})‘xr:awjﬁ)":ﬁé) LAD Jé'&o

MNetwork 3

s —

Jbe G5 G IMP L s 5557 S5 1,0V Olgzn (S5 31 s b 5 523) FBD (J3lro
Network 3 oV
oy Q4.0

SN
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JOS Jump if 0S=1 PSTL Hgiwd

HUNY
JOS <jump Label>

T
4 A5l eslsl G| (OVerflow) (s, m M3 on wsl oSG Status Word slges 510S oy K55 50 55 JOS s
ot Slonn gy 3 4t G187 (61 (Slalous Sl s Sl 3 phs a5 blats B LADEL L o osls 5T foms

.;puLA:M\JOS )):...::b_JO sy Sla b

Status Word cwroy

BR CC1 cco ov os OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
L Mwio Slowe o 31 ¥ sae s MWI0 (g gms o, Jool ST 550 55 Jlie s
L 3 Cap A5 sl e o 5150, MW200 o s 1053 5y
*II_ MW200 o214 de e JOS s 4wl sl (5855 25200 0S=1
L so .l i, OVER
/1 S om0 s sl 9l 5330S | gy gl S
JOS OVER ot Dllas G55 5 er el Sl s AT Oles 55 LB
T Mwio Bt G5 S Slae 53 B (2 05 s b (s dtiad I8
* Wl J 87 B sl 5L o3l
JU  NEXT
OVER: AN  M4.0
S Q4.0

NEXT: NOP O

Network 3 oS

0S Q40 —
anC

Jbeo (305 SR IMP L s 5385 &85 1,08 Olszn (5 3000 puitins 32 5 553) FBD (JSlro

Network 3

0S

08 Q4.0

=]
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JZ Jump if Zero tSTL sgi3

HUNY
JZ <jump Label>

T
QQ@W@O:){W.J%WJﬁLabd Ja.w}:a.x.iubwngJm«{ M\JMQL&[’L&A’!—})Q)}.&)} JZ D5

133 Koo jasie Status Word 1 .5 sl

| CC1=0 | CC0=0 |
Status Word cwrog
BR [ cc1 | cco [ ov 0s OR | STA [ RLO | /FC
Writes: - - - - - - - - -
tJbe
L Mwi1o 3555 yiw 3050 5 MW10 G &5 s ;51 505, Jle o
L 30 i G ZERO T sy IZ 55 g oy ol o
-1
JZ  ZERO
T MWwio
*
JU  NEXT
ZERO: AN  M4.0
S Q4.0

NEXT: NOP O

JUo  Guad B IMP L s 538 & 15 035 o Olsie (S5 3510 s b 55203) LAD - J3leo

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

Jbe G3a5 S IMP L e 558 6o 15 0531 o Olsis 5 25106 oodiins 3 5 5203) FBD 3 lao
SUB_]
1 0.0 —EN

W0 —IN1 CUT [—MwWA10
W2 —IN2 ENC
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JN Jump if Not Zero tSTL sgiw3

HUIPPL)
JN <jump Label>

T

Olosloes aom 05505 oo . Llatee 3 LAbEL Lo 5ot onls )T Jous s dilS Lo Sllows 4t 4S5 550 55 IN 20
135, Laseia Status Word 51 5 slem U oS ol 055 i 51 S STL 5,5 e w

CC1=0 CCo=1 ol 580 5| iS29S Azt 5o
CCi=1 CC0=0 ol 580 5| 538,50 Azt 5389

Status Word cuwrog

BR CC1 cco ov (0 15 OR STA RLO /FC
Writes: - - - - - - - - -
tJbe
L Mwi1o B335 o 3050 s MW10 5 i5 amess ST 505, Jlie o
L 30 cbleis SR NOZE psTa s e IN s 4 sl p 6l 2
-I
JN NOZE
T MW10
b 3
Ju NEXT
NOZE: AN M4.0
S Q4.0

NEXT: NOP O

JUo  Gsad SRIMP L e 538 o 15 0555 o Olsie (J5 3510 s 2 55203) LAD - J3leo

<>0
0. i) Q4.0
| |L Er\?UB_Elwo—| —-<sD _l I_

WO — IN1
WwWz2—IN2  OUTF—MW10

Jbe G G IMP L s 5587 68515 0555 o Olsis (5 250 s 3 5 5203) FBD 3 leo
0.0 —HEN
(W0 —IN1 CUT f—=Mw10
Wz —|IN2 ENO
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JP Jump if Plus :STL ;gid

HLIPgL)
JP <jump Label>

T
o 03 Cue . bilotas 3 LAl w0 03l 5T Jous 4 Al i 58 5 Slanlous 45 S, g0 43 P sms

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 oo 30 sue s MWI0 5,5 s 81 50 5, e 5o
30 cbleis 5, POS pnTa dusw IP s 4 asl (gl o
-I
Jjp POS
MW10
b 3
Ju NEXT
POS: AN M4.0
S Q4.0

NEXT: NOP O

Jbe (5505 b, JMP b.W}A;&l)oaﬁ;;.nol};:oéjbjl.uv.:tujﬁ)}:.wa) LAD Jaoke

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

W0 —]IN1
W2 —{IN2__ OUT}—MW10

Ju& (J}»AJ;&JMP bwuji;&(?‘)Qbf\»u‘}%é}b)‘&m&«.&&ﬂ)};ﬂé)FBD Jélﬂ

SUB | >0
1 0.0 HEN

W0 —IN1 OUT [—MW10
W2 —INZ2 ENO



www.mohandesyar.com

JM Jump if Minus tSTL sgi3

HUNY
JM <jump Label>

T
A’h_bdi)ada..n-\iwuiﬂl_abel LjoMa;\JwJATJaAA{ MLJA@)\ &;QLM\’;AA’;::JQ)N)} M D ed
133 Koo asie Status Word 1 5 sle b Slalows

| CC1=0 | CCo=1 |
Status Word cwrog
BR CC1 CCo ov (015 OR STA RLO /FC
Writes: - - - - - - - - -
b
L  MWwWi10 s 43l e 30 s s MW10 G5 &5 s ;S 55, e o
L 30 bl S NEG pnTa de e IM s s asl (ol !
-I
JM NEG
T MW10
k3
Ju NEXT
NEG: AN M4.0
S Q4.0

NEXT: NOP O

JUo  Gsad SRIMP L e 538 o 15 055 siie Olse J5 3510 s b 55203) LAD - J3leo

10.0 SUB_I <0 Q4.0 —] - —
e enob—  ——sD

WO — IN1
Wz2—IN2 OUTF—MW10

Jbe (3505 5, JMP lfu..;..»j:;dﬁ:—boaﬁksé:.ao\):.:oé}:)l.\iv.:é;.ujﬁ)};»:)FBD Jol
SUB | -

0.0 —EN -
WO —IN1 CUT —MWA10
W2 —IN2 ENO
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JPZ Jump if Plus Or Zero tSTL sgiw3

HLIPgL)

JPZ <jump Label>

T
Lt Ll 5 Label .b..ﬂjie.u:e:l:w)>TJ>uqi ul{pd,mlu:f)ﬁc;pbu@__:;&;)yﬁ JPZ s

133 Koo asuio StAtUS WOrd 1 15 sl b Slanlous o 0551 ioo

CC1i=0 CCo=0 Sl jho am s
CCi=1 CC0=0 @l,&_&jl,-f)ﬂ.\,.._;@é}
LAD Jls 535 Sy 03 o b St Ol J5 2510 s 35 5 502) FBD 9 LAD - folro

G 22 IMP 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 sgiwd

VP
JMZ <jump Label>

T

b st bl B LADEI Lo 5 ould 03l oy T Jome 0 il i (Sslun b S 57 Sllons s K55 50 53 IMZ 5 g2
133, Ken jaseie StAtUS WOrd 1 .5 slgm b Solonbone a2 0551 ko

CC1=0 CCo0=0
CCi=1 CCo0=0

Sl o T (B

Sl o 51 8 5 s B

FBD Jls 535 s 15055 o b & Ol e J5 30 s b5 5 50) FBD g LAD J3lro

G 2 IMP L e

SUB | <=1
| 0.0 —EN

W0 —IN1 CUT F=MWA10
W2 —INZ2 ENO
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JUO Jump if Unordered tSTL ygwd

LY PU

JUO <jump Label>

T

ol o3ls u.;):TJ.aun\{ mpe&,;,mStatus Word ; CCO ,CC1 6%6@)}.&): Q)yja JUO s

Jﬁ(l?d'pﬁ(" 5e
355 M Silme b 5w @

3sd oslanal gHlisl e (gl 5 Sls Lol p @

Status Word cwrog

BR CC1 cco oV (01 OR STA RLO /FC
Writes: - - - - - - - - -
)
L IDO B35 31 o BB i p s 13LIDA=0 1 51 5, Jle o
/II)- 1D4 Al 55 ERRO LoysTa duwse JUO sz 4 asl ol >
Juo ERRO
T MD10
Ju NEXT
ERRO: s Q4.1
NEXT: NOP O
Jbe Gsad 2 IMP L e 55 S S, UNOrder Oz Js 5085 gk b2 55203) LAD (S8l
O
0.0 ONW_R Q4.0 |U i |
— ——En  Enop——(sD
D0 — IN1
D4 — N2 OUTF—MD10
UOI Q4.1
7
| | (sD
(5905 b e 35,5 &S5 15 03 norder ol 5 5,15 et 5 gwd) S
o 505 FAIMP L e 5 576851, 05, Unord s S s b 5 52e3) FBD (JOlao
Network 1
) uo
oN_R _—
10.0 —EN
D0 — N1 OUTj=MD10 041
D4 —IN2_ENOp——]"5 ]
MNetwork 2
(]8] Q4.0

RN
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LOOP Loop tSTL Hgiwd

HUP g
LOOP <jump Label>

T
st bl G ol ads gl B 8L Sao (il ko &S S 03 5 A oS (SO ACCUL-L s 51 LOOP ) s
»55ACCUL-L=0 " sl bl

Ssie 3k G 55V sa ST a il I S sl 1SS sl 4 by e sue

Status Word cwrog

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

b

* 3phen sk Y ST adl e Li Olin 5 e 5 5, Jlie o

L 5 NS gy AiSs e 2255 L1 MD20 jlutie )by o sl o

NEXT: T MW10 =z

L MD20 S

+ D

T MD20

L MW10

LOOP NEXT

38 e 15039 o b e Ol S5 50 s 2 552w)  FBD 9LAD (Jolwe

Gses g IMP 4 e
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(Integer Math Instructions) zexo sue Olbwlbre Olygiws Y-0

Jslase bl gkite pl (10 5luse 053 VY50 ST 551y am 5038 S 5 @a LY 5 1 Sl sV 5 ST Slalons S g2
Sty 3 5te Jb Y 5 5Me ST e sdte 5 dSa iy it ¥ 55 Y50 ST 0 ) 55 Y 50 ST b gomn s 35000 5L ) H5Y 50 ST 0
Ly Sl Jsl sue Olas @ls 55 a8 550 (5 5l Olan ¥ ¥ 50 ST 5ok 0,53 ) ¥ sn ST 55 and Slvlone Jos ploni]
g 3 st S Y 55T 55 ¥ VST Sl ol 55¥n ST £ hls CPU & o oylais Lais
D35k diads plonil e 38 (555 1 (Slolwe Dlkae 4 1 g3 133 SKn (SY 55V a ST 3 & 55V 5 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)

L e asdee Jglde 5 Jade Gollas diads 13 56 Cw 1, CC1,CCO , OV, OS (slgmy o) s oy

Coal e @iy 8 Al cC1 |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)

A8 8 il Ciaios G il ol a0
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Gl Sl iy o Al By

CC1

cco

ov

0os

Underflow (addition)
16 bits: result = -65536

32 bits: result = -4 294 967 296

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

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

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

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

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

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

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

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

Division by 0

Operation

CC1

cco

ov

0s

+D: result = -4 294 967 296

/D or MOD: division by 0
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+I Add ACCU1l And ACCU2 tSTL sgaw3
as Integer(16-Bit)
HUIPPL)
+1I
T

d}})};y)ﬁ;Tjéjh_Lg_.,daf}ACCUl'L):‘)4%2503;69-VAL‘)ACCU2'L} ACCU1-L Qki):hﬁ +I D

A 2451,CCL,CCO, OV,0S Gslems J5 3,18 RLO (53, (6,50 5 g3 plonil A (21N pmens slidel (5 s

Status Word cwrog

BR CC1 Ccco ov

os

OR STA

RLO

/FC

Writes: - X X X

tJbe

23 eem g edt par 0 2 LMW2 s MWO slie 5 55 Jlie s

L Mwo 3shen s 55 MWI0
L MW2
+ I
T MWI10
Jbe LAD sl
Q40 u"-’)" L;:LG CJ\:-): cM{bu\Ca.’-J.o&IOO:l l; ADD_'
3 5 Me) sl i Sl o a4 g 35 el —EN ENO—
.. —IN1
Syt 2o Q4.0 > 5(32768
AT e —in2 ouTl—
| 1 0.0 ADD | Q4.0
|1 -
| | EN  ENO—C D
WY O0—] IN1
MW2—IN2  QUT—NMW10
Jtie FBD Jake
ADD | ADD |
10,0 —EN —EN
MWO—]INT  OUT—MW10 ~, —IN1 ouTh—
M2 — IN2 EN-C-—E' —{IN2 ENO}—
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-I Subtract ACCU1 from ISTL jgawd
ACCU2 as Integer(16-Bit)

-1 o 5

,,:Y}A;Tp,s.,uifej:;;ACCU1—L,;\)4>,.__;;,,>;‘.5ACCU2—L Saally ACCUL-L i -T jsws: gy
sl L. 1, CC1,CCO, OV,0S ‘SLHQ,;,IK,,;RLO 5})5j§U)jM>r\;dl.mL;ﬁ\'\C__Mﬂ.l.clsjzm‘j)é

Jbo LAD Joke
@_5}5 6:b ;,JL>)> ol 6\2;‘ d‘lj’“‘ UL..GIOO=1 L SUB |
I L ) ) ol et K5 e 535 el Q4.0 —{EN ENOp=—
s 2o Q4.0 —{in1
—]{IN2 OUT}—
| 10.0 SUB_| Q4.0
| | EN  ENOfF—C 3}
MWW 0—] IN1
MW2—]IN2__ QUT —MW10
*I Multiply ACCU1 And STL Hgiwd
ACCU2 as Integer(16-Bit)
*T o B

35 o S0 SACCUL-L s 1y ot 5 03,5 s o 53 1, ACCU2-L 5 ACCUL-L Sl siome XTI st g g

el LS 5ws 4.5 Status Word ng)oTJ;U.M&::{\'\c:a_a:l.u:ld}bu‘jjé)f‘\ly;T

Jte FBD 3l
MUL_I MUL_
10.0 —EN —EN
MWO—INT  OUT—MW10 4 — N1 OUT—
MW2—IN2 ENO | = | —{IN2_ ENO}—
/I Divide ACCU2 by tSTL sgiw3

ACCU1 as Integer(16-Bit)

HLPPL)

/1

ACCUL- 5 o6ladl s ACCUTL-L ;5 Caaad )15 03,5 0okl ACCUT-L luia 1, ACCU2-L jltie / T gt g g

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

Jbe LAD Jalw
| 10.0 DIV I Q4.0 ——
| | EN  ENO—C D 1
MW 0— IN1 :ENhi ENO
MW2—IN2  OUT —MW10 —
* " iz outl—
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+ Add Integer Constant tSTL ygwd
(16, 32Bit)

+

VYU

T

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

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

+32767

229,00 ) ) g 348 £ 593 (Sl 5 s> ) Sl o Jas ol J5b
[ty -32768 o=\ CNAJ&

O‘:fs*":frv c:’v.-éb.l;

Status Word cwog

BR CC1 CCO ov oS OR STA RLO /FC
Writes: - X X X X - - - -
tJbe
93 4 g ok pa oa YoM sue sMWO  slas 5,05, Jbs 5o
L Mwo 23 ghus 0,3 MW10
+ 2589
T MWI10
Jte LAD sl
Q40 I sl C,.“?): aM(Bu\@?J»&IOO:l L- ADD |
Q4.0g}ﬁ&il{é)}‘c)li@&;)yjbj@‘dgi —1EN 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 sl
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
as Double Integer(32-Bit)

:STL jgiwd

+D

VYU

6}2m‘3}9)jyy;T):)A.LS:AAK:ACCU]._)ébA»._LjQA;C:-ﬁL‘JACCUZ} ACCU1 C)LL}:’u +D DS
s 35 1,CC1,CCO, OV,08 (slgy Js5 3,8 RLO (555 6 56 5 s2s plol ien 20 VY s sl

T

Status Word cwrog

BR CC1 CCO ov oS OR STA RLO /FC
Writes: - X X X X - - - -
tJbe
s e g el par 02 LMDA sMDO slie 55, Jie s
L MDO 35ie 0,23 MD10
L MD4
+ D
T MD10O
Jte LAD sk
Q4.0 s+ oo =)o a.x.i:(lgu'l@?J.@.aI0.0=1 L ADD DI
Q4.0@)PMH@)}‘C)B%Q)yjbjw‘&i —EN ENOp—
. —]IMN1
- -~ )a..a
- —in2 ouTl—
1 0.0 ADD_DI 4.0
F——{en  enof—C >
MDO— IN1
MD4—INZ  OUT|—MD10
Jbo FBD sl
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 P

ngizﬁd}s)jy)ﬁ;—\—}:ﬁu\.g.:ﬁaj::-)ACCU].):‘JAa_JJJn:JsrfACCUZ)H) ACCU1 CJL_}.‘};& -D )":.'J):C’:‘
Aot 5 1,CC1,CCO, OV,0S (slgy S5 5,1 i RLO (s3) 5 b 5 2> plonil dzr (o VY s sltel

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 n a0, 5 ACCUL )}‘)%ﬁ}bé;gﬁrﬁ)bbAccuz" ACCUL Slgims *D jgwsi gy
adw .55 1,CC1,CCO, OV,0S slg Js 3,1 0K RLO S35 S AL g plol did (2 ¥Y rmms slel (g 5 G b

Jto FBD sl
MUL_DI MUL DI
10.0 —EN —EN
MDO —]IN1  OUTL—MD10 ., o —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 JAMC)BASAMACCUl 5o » 1y ACCU2 (ggme /D s
st x5, CCL,CCO, OV,0S (sl Js :)\Ji:.g.} RLO (63, s 56 5 smms rbul

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 Hgiwd
Double Integer(32-Bit)
VYU
MOD
T

ACCU]. 6}23;#){\) ACCUZ 6}1’“))3»'3 u’ﬁ-‘ .ij:ﬁ)tgi @:.;Y"' GM:-@)JMEI@ASL;:;Q w\».a 6\;1 MOD )}2..»:
Sl J5 5K RLO (555 (650 ) sims plomil 53 Kowi 0583 o 5 iSn 0,53 ACCUL s 1 0ubilacdly 5 03,5 o
Asds .5 1,CC1,CCO, OV,0S

Status Word cwro9

BR cc1 cco oV os OR STA | RLO /FC
Writes: - X X X X - - - -
tJke
BE) au\JLq.kéLIjo.Li r:.w.:u' MD4 )‘J.E.AJ.IMDO )‘A.E.A 980 Ja BE
L MDO AL MD4=4 ;MDO0=13 514 4 Ol sixs 3 ss 6 53 MD10
L Mb4 2y 8l MD10=1
/ D
T MD10
Jte LAD Jole
A 6ole Sl s odd dlns ] obleslI0.0=1 | MOD DI
A L ) ) ol e S5 535 Sl $Q4.0 —lEN ENOf=—
3sies io Q4.0 —] /N1
—INZ2  QUT}—
| 0.0 MOD_DI 4.0
F——en  Eno—C D
MDO— IN1
MD4—INZ2  OUT }—MD10
Jbe FBD Jolw
00 MOD_DiI MOD_DI
BN —EN
MDO —{IN1 OUT—MD10 o —mn1 ouTk—
MD4 —]IN2 ENO —1IN2 ENO—
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(Floating-Point Math Instructions) (s;liclsue Olwbre Of)giwd A-0
2y ams 5035 OS5 e LLY s sy sV e ST gome 348 Sl Slystes 4k 5 g)liel Slulos D) 5
YosVse ST oV 55 ST b siomn s 3 58n b VY50 ST & gl it bl it pl 6l 35k 0,53 ) 5 5V 50 ST
YoV sST goddo s VsV ST 55 ot Glalous Jor plowl Sltn 35ho 5L ¥ 55V 5n ST o sde 5 A Iy i
Sl ol 55V STE L3 CPU o (Jlo jolaie Lok 1) ol 5l 5o Olon ily 53 o 3550 (A5 e Olopes

bg‘l.rwbu;;l:la;6@\)}:&::.53){:«&5"1}5\(}A;T): £ 5 5Y 00 ST Ol simee 5 3500 SY 5 5¥00 ST 5 ¥ 55V 50 ST

DNk sl 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

:)"A;S)\,‘:Jsﬂ)lg;.Lg)Li.cl:l.l.plL;ljolj::ﬂ}‘gl)s)lxtﬂls,éli)cl}i S Olygiws pogdle
. 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

. CcOos 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 w0y

Cand j\A..A@J J.\A*ﬁu:ég 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 LG i 08 Ca lla ol 0¥

e . P cc1|CCco| oV (o]
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 sgius
as Floating-Point (32-Bit)
HUNY
+R
T

6}2mé}9)j\1}ﬁ;T‘5:)A4&:soﬁ>:ACCU1 J:b@..::.:}u;@q-rak{\)ACCUZj ACCU1 Q\i}?au +R DS
s 2301,CC1,CCO, OV,08 (sless Ji5 3 K RLO (55, (5,30 st plnil s i FY (6L sl

Status Word cwrog

BR cc1 | cco ov os OR STA | RLO | /FC
Writes: - X X X X - - - -
tJbe
e godd pax a LMD4 3 MDO (goliel jolie 5, 5, s o
L MDO Sghs o, =3MD10 s
L MD4
+ R
T MD10
Jto LAD Joke
Q4.0 =5+ sole L= )5 00 (\’.'J‘C?J*‘IO-0=1 L ADD R
Q4.0 55 il o, 5l ol 4 a5 s 535 Sl S —EN ENO[—
oA _ :E; UT
— ] f—
10.0 ADD_R Q4.0
F——en  EnO—C D
MDO—] IN1
MD4—]IN2  OUT —MD10
JL"w FBD ‘JM&Q
10.0 E:DD_R ADD-R
) —= EN
D0 ] all |\ -
MDO |N1_ OUT—MD10 4 —]{IN1  OUT}—
MD4 —]IN2_ENOp———"="] —linz  ENO}—
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-R Subtruct ACCU1 from ACCU2 :STL sga3
as Floating-Point (32-Bit)

-R Oyt

T

slael (g ge J,é)j:‘ﬁy;TP,a..xS\f o =-3>ACCU1 ).sl)b.;:ﬂ}u;rfACCUZ S, ACCUL lge -R o gus

Aads 51, CC1,CCO, OV,0S Gslgmy Js 5K RLO (555 (650 sims plowil ien (2 ¥Y (5 Lie!

Jbe LAD Jolw
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

G 55Y ST 55 . d&s 0,55 ACCUL 5 1) 4o 5035 S e 2 bACCU2 5 ACCULl obg=s *R sz

adw o35 1,CC1,CCO, OV,0S slg Js 3K RLO (55, 6 b 52 plowl s (2 YY (5 5Lael sltel (5 oo

Jte FBD Joko
MUL_R MUL_R
10.0 —EN EN
MDO —{IN1  OUT—MD10 INT  OUT p—
MD4 =— IN2 ENC-4E| IN2 ENOp—
/R Divide ACCU2 by ACCU1 :STL sgtwd
as Floating-Point (32-Bit)
/R HUNYY
T

3 ghun 0,23 ACCU2 5 siledls ACCU1)>W.§C)L>'4;§:AM2:ACCU1 Gsoe ply ACCU2 (gg>ee /R Hgius

st x5 1,CCL,CCO, OV,0S (sl Js :)\Ji:.g.} RLO (63, s 56 52w rl,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 Hgiwd
Floating-Point (32-Bit)
VYU
ABS
T

555 G 5 5s plodl s 0,53 ACCUL 35,5 1 e 5 03,5 asbons [ ACCUL (5 s 3llas 55 ABS s

. 5,01&. Staut Word  ¢les

Status Word cwrog

BR cc1 cco ov os OR STA | RLO /FC
Writes: - - - - - - - - -
)
.:).i._.»aj_sSMDlo B MD8 )lAinéﬂan)AS‘,ﬁj)dlin);
L MDS8
ABS
T MD10
JUe LAD sl
3585 plnil 5 855 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
MOB—1IN OUTF—mMD10
Je FBD J3ke
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 jgiwd

SQR

LY PU

L;L@.:ﬁ)}u:(-lqu'\..l.&:aejg’-iACCUI 3553 1y am 5038 awala |y ACCUL (g 5ime £33 Olss SQR i =
dade Hl 3 506 cew 1, CC1,CCO, OV,0S

Status Word cwroy

BR cci1 | cco ov os OR STA | RLO | /FC
Writes: - X X X X - - - -
tJbe
b}.&.‘:naj?-JMDlo BE) MDO Sl )}.:\?u )_ﬁ))dt‘.a):
L MDO
SQR
T MD10
Jbe LAD Jake
Solael (53555 K)o 35 0dd plnil 2856 10.0=1 SOR
2yt o QA0 (s 5355 pll fds b S —EN ENO—
. —{in ouT—
10.0 S50R Q4.0
F—Een  enop—
MDO —{IN___ OUTJ—MD10
SQRT Square Root of :STL ;gaw3
Floating-Point (32-Bit)
HLPgL)
SQRT
T

Gl 55 plawl Sis o5 ACCUL

350 ) a5 035 amlos ) ACCUL  (gms ey aioy SQRT ) zes

ads 13 26 Z 1, CC1,CCO, OV,08

Jle

\;_-LZ‘;W Q)ﬁ):)a&r%‘w&b:[OO:l L

st o Q4.0 o5 5 il g liel

[ 0.0 —
MO0 —

SQRT
EN OUT
IN  ENO

D10 Q4.0

]

SQRT
EN OUT
IN ENO

FBD sl
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EXP Exponential Value of tSTL sgiws
Floating-Point (32-Bit)

HUNY
EXP

T
Sl ¢ g plal ASa 053 ACCUTL 5555 1)t 5 03,5 alons |y ACCUL (5 015 4@ ltis EXP s
Aads l§ 36 e 1, CC1,CCO, OV,0S

Status Word cwroy

BR CC1 CCo ov (015 OR STA RLO /FC
Writes: - X X X X - - - -
Jbe
S ghn o, 23MD10 55 MDO ldis Olga€ 5, 5, Jke s
L MDO
EXP
T MD10
Jbo LAD Jslx
oLl (63555 555 50 )35 0k plawl 2S0610.0=1 L EXP
. A —n out—
[0.0 EXP 4.0
F—Een  Enop—C D
MDO —IN OUT f—mMD10
LN Natural Logarithm of :STL ;gad

Floating-Point (32-Bit)

HUP g

LN

g)}:.urt?e;l,xgraoxi':ACCUl 3553 |y amd 903 S auuls |y ACCUL (g sis @::Jav;i)@).\éﬁ LN Hpwsizgw
dade i 5,80 —as 1, CCL,CCO, OV,0S  (slgs

Jbe FBD Jake
LN LN
| 0.0 —EN OUT —MD10 Q4.0 —EN OUT}—
MDO =— M ENCJ;EI —IN ENO}—



www.mohandesyar.com

SIN Sine of Angles as tSTL sgiws
Floating-Point (32-Bit)
HUNY
SIN
T
3 ACCUL 54553 1) ams 5 03,5 demlons [y 3580 Lo 0Ly e 5 S ACCUL (g g g Jlie SIN s

Aads 5l 3 56 o 1, CCL,CCO, OV, 08 (slgms ¢ s plowil A

Status Word cwrog

BR CC1 cco ov oS OR STA RLO /FC
Writes: - X X X X - - - -
tJbe
:}J.:.Aoj:’-:MDlo BE MDO Sldas w};:ﬁjﬁj)dliﬁ)}
L MDO
SIN
T MD10
Jts LAD Jale
solisl 63959 Q)y 939 ol t‘au‘ u,:.gab100=1 L SIN
st o QA0 s 5 558 pladl s b LB —EN ENO—
) ) —{iN OUT}—
10.0 SIN Q4.0
F—en  enop—C D
MDO —IN CUT F—MD10
Jto FBD Jalx
SIN SIN
10.0 —EN OUT|—MD10 4 —JEN OUT|
Mo —{IN  ENOp——+-] = ] —]{IN ENO}-
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COS Cosine of Angles as tSTL sgiws
Floating-Point (32-Bit)

VYU
(o0 ]

T
3 ACCUL 5453 |y amss 5038 dlons [y 550 453 O3l ey S ACCUL (g gms o ginS ltie COS gms
Aads 5l 3 56 o 1, CCL,CCO, OV, 08 (slgms ¢ s plowil A

)

:‘,.:.:.An)?-:MDlo BE MDO )‘u\:l.ﬁ U,»_,.:M.f }j{))dtﬁ)}

L MDO
Ccos
T MD10
Jte LAD Jole
10.0 COS Q4.0 ToS
F—en  Enop—C D —Jen ENOf—
MDO —IN___ OUT}—mD10 —N_CUTf—
TAN Tangent of Angles as tSTL Hgiwd
Floating-Point (32-Bit)
PP
TAN
1T

0,3 ACCUL 555 1y am 503,8 awls |y 55ie 65 Obsly &S ACCUL (g e II30 Hluas TAN | 2as
Aads )l 3 56 o 1, CCL,CCO, OV, 08 (slgmy ¢ ) 23 plovil A

Jte FBD ol

TAN TAN
0.0 —EN OUTI—MD10 4 —EN OQUTp—

MDO —{IN ENC'—El —IN ENO}p—
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ASIN Arc Sine of Floating-Point (32-Bit) ISTL jgamd

HLIPgL)

ASIN

T
ACCU1 Ajs-)gg;.wlob_:l)Q)Mé\})ASlJAﬁ:ﬁ)aA;MW\) ACCU1 S yoea w_,;__..»éf)T)luLZ.a ASIN BE )
Aade 513 56 o 1, CCL,CCO, OV,0S  (sleny ¢ ) st plonil ASCn 0 505

Status Word cuwrog

BR CC1 cco ov oS OR STA RLO /FC
Writes: - X X X X - - - -
tJbe
.;,.x_“f_,'.sMDlo BY) MDO Hldas w};:.ﬂ\if)T )ﬁ))d&a)}
L MDO
ASIN
T MD10O
Jbe LAD Joke
oliel (35,9 455 g0 435 0k plsi! >:S610.0=1 | ASIN
25t o QA0 (g 5 pldl fs b AL —FN ENOF—
0 040 —{n oUTf—
0 [TASIN 40
F—en  Enol—C D
MDO — 1IN COUT F—MD10
Jte FBD ol
ASIN ASIN
| 0.0 —EN OUT—MD10 Q4.0 —1eN ouTH
MD0 —|IN_ENOfF——r] = ] —IN ENO}—
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ACOS Arc Cosine of Floating-Point (32-Bit)  :STL g

HUNY
ACOS

T
>3 Sl Ol O g C_E‘JJ"‘S ‘J“’.'—:ﬁj"’;“r“\"‘ Iy ACCU1 ) UN},._\..S e!ﬂ,\.u.a ACOS BT
Mads 5l 5 56 o 1, CCL,CCO, OV, 08 (slgmy ¢ ;523 plovl A8 0,23 ACCUL

tJbke
5hms 0,53 MD10 55 MDO Hlide o sinS ¢S,T 55 5, Jle 5s
L  MDoO
ACOS
T MD10
Jbe LAD Jolx
100 [TACOS Q4.0 —
e evop—C) —EN ENOJ—
MDO —IN___ OUTF—MD10 —n outf—

ATAN Arc Tangent of Floating-Point (32-Bit)  :STL.gw?

HLPgt

ATAN

T
ACCU1 35555 Sl DLy Oy 5o é\})sqf\)@;:ﬂjn;wbul)ACCUI Sy il50 df)'\—)l,\.fu ATAN g
Aads 5l 3 56 i |, CCL,CCO, OV,0S  (slgmy ¢ ) sims plowil AKn 0,55

Jbe FBD ol
ATAN ATAN
10.0 —{EN OUT—MD10 4 ¢ —lEN OUT pm
MDD —{IN  ENO ] = ] —IN ENOp—
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(Load and Transfer Instructions) J&slg & a8 3L Ofygws 1-0
s o L CPU sl 15 5 s,/ 65055 Sledsde o 1y Sledbl bl 5 dols 0Kl Transfer ; Load o) szws
les | RLO a5 05 5 b ,i 5 A8 05 1y ol gws I CPU ;,S.N\Ji,d,a);.,u;u&raubcw dbl> 5

ke 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 o ydT Bs LW FBD 5 LAD  (clgil; 53 ol e Joow Transfer sLoad oof)sws iy
ol plesls Transfer las pades 513 SN & s 5 ol 53 15 (3T (B85 ) shias 55,1 Load L;uur:&f@t,u

sl 05 035 5T Oy g2ws 61 s LAD s FBD Jslae Caad ol 55
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L Load :STL jg5wd
HW¥ }5
L <Address>
Address Data type Memory area Source address
<address> BYTE Q,!, PI,M,L,D, Pointer, 0...65535
WORD Parameter 0...65534
DWORD 0...65532
T

1ol o3ls wysT (ks 0T 3 ey 4o Cw ) "0“ 4 1;ACCUL 503 5 i ACCU2 4 ACCUL (gl gimes It Ly giuws

A4S JLACCUL &

Status Word cwro9

BR cc1 cco ov oS OR STA RLO /FC
Writes: - - - - - - - - -
b

IB10 St JLACCUL-L-L 4 IB10 )07 L eub e (g3555 Jsute |
MB120 5 sha JLACCUL-L-L 4 MB120 oysT Lol K dbils a5l
DBB12 pia JLACCUL-L-L 4 DBB12 )5 Lcul eSS s L3S &7 S ks 4l |
DIW15 siee JLACCUL-L 4 DIW15 _.,5T LWord ¢ Instance ¢S ks 4L
LD252 55k JLACCUL 4LD252 ,.,sT LDword ¢ Local Data abil> 4> |
P#18.7 S sia JLACCUL & uSs ot |, 18.7 (s35,5 o o515 Pointer
OoTTO

2 sies JLACCUL & "OTTO" i,

Load ;g &1y 1 155¥90e5 T (Slgicme

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"
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L STW Load Status Word :STL jgiwd
into ACCU1

WP
L STW
T
Status Word (slgms Cards 4 4 95 O3 552w ol .S JLACCUL & |, Status Word e, (glsoes L STW ) 2us

sy a5 s LSTW s (gl ol 5l ey Y 5 5Y 50 ST (ol gioen dndas 15 506 e 5 15 T 5 0l | o

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

B3 555 o) lese 3b i 03 ACCU2 5 ACCU1 aSs ,; ACCUL (gl sims b ARL jin , LART o

Aadeas 3 80 S 551, T 5 edi | I Status Word  (slgns Sy 4 45

L AR1 <D> Load Address Registerl tSTL sgiw3
with Double Integer (32-Bit)
HUV gt
LAR1 <D>
Address Data type Memory area Source address
DWORD
<D> Pointer Constant D,M,L 0...65532
T

Ailews SL i 09 e o Sl odd esls s Dword L > | g >
- S 03 ACCU2 5 ACCUL NE N ul)il o1D d LI,ARL s> glgms LARL su

..u.u_g)ljs,_:l:wgl)whbulﬁ-lStatus Word slgns Cundga a5 09 5w ol

b
LAR1 DBD20 Al o JUESTARL & os 5L OGS & S 281 eSS ks 5IDBD20 ! siome
LAR1  DID30 Al o JEsIARL w4 oii L35 <" Instance ¢SS s 5IDID30 (gl e
LAR1 LD180 b o Jusl AR 4 LD180 .57 LDword ¢ Local Data sl 4>U ;i
LAR1  MD24 b o JEsl ARL 4 MD24 . 5T LDwWord ¢ dasl> 4 |

LAR1  P#M100.0 b oo JUsIARL & as jaseiin 1, M100.0 sl = 5T & Pointer
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LAR1 AR2 Load Address Registerl tSTL Hgiwd
from Address Register2

WP
LAR1 AR2
T
o5 ol dSless BL Lo 03 ACCU2 5 ACCUL v ;60 AR1 5 41, AR2 i ) 65 LAR1T AR2 55

Aadees 3 50 o 551y T 5 el | I Status Word  slgze Curd s 4 4 55 O 9l

LAR2 Load Address Register2 ISTL 3giud
From ACCU1
HUP g
LAR2
T

O st Cpl diless Bb o5 03 L ACCU2 5 ACCUL .uSs , ACCUL (clgios LI, AR2 ) LAR2 2>

Aadees 5l 350 Cow 551, T 5 el | > Status Word  (slgze Curd s 4 4 55

LAR2 <D> Load Address Register2 tSTL jgwd
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 a5 i Kolr sk o315 uysT DWOR L1, AR2 iy (6l sms LAR2 525

Aadas 1 F 50 Cow 551, T 5 e | I Status Word  (slgns Cumd s @ a5 O3 ) s opl

P Jbe Wi
LAR2 DBD20 Al o JUSTAR2 & ot 5L OGS & ST 281 eSS ks 5IDBD20 ! siome
LAR2 DID30 Al e JEsI AR 4 as 5L 35 <" Instance ¢SS s 5IDID30 (gl e
LAR2 LD180 b o il AR2 4 LD180 .,sT LDword ¢ Local Data ksl 4> |
LAR2 MD24 b o JEsl AR2 4 MD24 ;5T LDword e ababl> 4G |

LAR2  P#M100.0 b e JUI AR2 4 uiSis jaseiie 1, M100.0 dhil> oy 0 55T «5” Pointer
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T Transfer ISTL Hgiwd

WP
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

T et Ko 558 (STACCUL ool s o Sl dais JUsl odd oo wyoT 0 HACCUL  (glgioma T gims
3 35% oLzl A3 dal g 03l 5 ey 5 Master Control Relay oy s 51 asl 53,51 i s . 3l el s jabe ta
.Sl dal s ACCUL )l.x:u@614”;,@Ju)lﬁ;,yw,;T@”O“)l@T Jsws b Oy anlys LsL MCR=0

Aades 3 50 S 551, T 5 es | I Status Word  (glgns Gy 4 a5 O3 ) s opl

P b W
T QB1lO 3hs 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 Jlayl ok 5L 35 &7 S ks 5IDBD2 ks e3ls uysT DWOrd & ACCUL (gl e
3 e
T STW Transfer ACCU1 :STL ;giwd
into Status Word
HOP g
TSTW
T

Sl Cands a5 09l ) gwd ol diw o Status Word oy w1y V 55¥50e ST8 10 sl T STW ) s
Aadee 513 50 S 1) T aen I g 5 540e | oI Status Word
yis oy 1,4,5,6,7,8 slgm L i Aaita i |, OR,STA,/FC (sl G55 55205 57-300 s CPU gl 1 S

CAR Exchange Address Registerl tSTL Hgiwd
With Address Register2
WP
CAR
T

Status slgy Canbgaax 5 O 5 ws ol .x@(tgql?)ué}arkL{UARl $AR2 (ol sy Sbge CAR - s2is

Aadas I3 56 S 551, 6T 5 eds | oI Word
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TAR1 Transfer Address Registerl tSTL Hgwd
to ACCU1

PP

TAR1

¥l
ool bl o JESIACCU2 & ACCUT idie IS ool 51 b5 ke jie ACCUL 4 1,ARL o (slyme TARL 20

Al 15 56 S o1y T 5 el | 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 glys b (M) absl- jams Ll gie 457 0kl jadeiie w3l asly AR oo glyime TARL s
I~ Status Word (slgms Cunsds & 4o 5 O sl ) 52w cpllilens SL ois 03 L ACCU2 5 ACCUL .eSCs Jluyl il (L)

e 3 50 Cow o1, T 5ol

b e
TAR1  DBD20 Al o ST etd 5L S & ST 281 ¢S s IDBD20 4 ARL (gl s
TAR1 DID30 Al e JEst e 5L O oS Instance ¢S s 5IDID30 4 ARL (gl gimes
TAR1 LD180 b o I LD180 . T LDword ¢ Local Data 4>U 4 ARL (glgos
TAR1 MD24 b oo JEsIMD24 5T LDWOrd oS dbil> a6 4 ARL (gl e
TAR1 AR2 Transfer Address Registerl ISTL ygwd
to Address Register2
HUPgL)
TAR1 AR2
T

5 o) il 3U o 03 ACCU2 5 ACCUL i 20 AR2 iy 4 LARL fo ) (o 50w TARL AR2 g2

Aadees Hl 3 50 G 551, T 5ol | oI Status Word sl Cumds 4 4 5 05
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TAR2 Transfer Address Registerl PSTL sgiud
to Address Register2

HUIPPL)

TAR2

T
bl o JESIACCU2 4 ACCUL Hluie H ol 51 13 dew a0 ACCUL 4 1,AR2 o) (6552 TARZ | sius

Al 13 56 S o1y T 5ol | oI Status Word  slge Cands 4 4 5 O3l 52w

TAR2<D> Transfer Address Register2 tSTL Hgiwd
To Destination (32-Bit Pointer)
HUPgL)
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- jne Ll e oS 0l jadeie w3l asly AR2 s gl TAR2 [sius
I ~IStatus Word (slgzs Cunds a5 O el giewd pliliilons 3L uis 05 ACCU2 5 ACCUL .S Jluwyl sl (L)

Aadas I3 50 S 551, 6T el

FJbe i
TAR1  DBD20 Al o JEt ed SLOS &S ST 250 eSS ks 5IDBD20 4 AR2 (gl g
TAR1  DID30 Al e sl et 5L 35 < Instance ¢SS ks 5IDID30 4 AR2 (gl gome
TAR1 LD180 b o JisILD180 5T LDword ¢ Local Data 4>t 4 AR2 (gl gms

TAR1  MD24 b o JsIMD24 5T LDword o disl> a>b 4 AR2 (gl g2
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Yo

Yio

BE

BEC

BEU

CALL

cc

uc

Call FB

CallFC

(Program Control Instructions) 4oby 5 Olygiws V-0

D35k ke 1 E s 55 e 53 4T el J 2T Oy 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


www.mohandesyar.com

BE Block End :STL Ol ygawd
BEU Block End Unconditional

NP
BE , BEU

T

Ol OT Jols 51 eSS ol o7 Jle &S 4y 5 ASin wlad 1) (b &S 3wl (12 (Sl BEU , BE - o)) g
Glals 5 ods by b SN 4 by e (LOCal Data) Jows slalos 33 Koo SN 115 3 dm Hstms 45 s (Call)
s 93 ol (re-opened) Wi 5L Tsdzes sy os 5L Call | gzus J5 a8 LS ks Wk Jlb Lol ¢S s
S sl planil 2y Sl mes ol 59, ) ;‘~’};c‘d‘5l€3T4ib‘E“Jué"‘4i“Uﬂ)~UJ‘~U P B s s ooy alin
O

Status Word cwrog

BR cc1 cco ov os OR STA RLO /FC
Writes: - - - - 0 0 1 - 0
tJbe
A I1.0 Ll or aolsl ol foe plonil O3 sl 3L 11.0=1 81 Jis s
JC  NEXT , . ' .
* L{_}:J_&b}.‘JC )l..LN.QUPAMI]..O=O "g"ﬂ‘u‘;‘“"uJ}
BE 33,5 e SN 4 5 4L anls sl gl 2! BE 5205 4 Oty
NEXT: NOP o
Jbo FBD g LAD ok«
_ 5,
BEC Block End Conditional ESTL sg0wd
CA&)S
BEC
T
AL "1 QTJ‘J.:ERLOAfg}:.._.ﬂlﬂ\b;)yjau;“,@\BE )P:%Aﬁwﬁj‘ 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 4t anli o gl aL 11.0=1 81 Jes s
BEC ~
L IW4 BEC jlam Slysws 4sLI1.0=0 4S5 550 55 Hs 35,K 5
T MWwi10 A sl | ]
Jbo FBD g LAD ok

- S,
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CALL Block Call STL Ol g

LY PU

CALL < logic block identifier>
T
s 55 8l ias s Lo g5 |5 314 5,k (LSS 1L L SFC sSFB sFB 4FC (LSS il 5 sl s CALL s
,db,.:,g@g,%\),uuuw,ﬂ@wo)ﬂgr__a;.M@,M;)Td,i?)gsvsm.,,wal.;,ﬂ,\ga&
o DB ¢l S5 Lol yon lozm Wy SFB 5 FB .3 ,e &S 0T 1 by sl U8 o Lin Ao RLO onss S fis
35icn 0313 STEPT Lo 55 45 saliy L 3 sie i 4ol y oS (gl i Olen 3 50355 55 30 3 WL L 555 sla DB .ipd o3

ZJ..B:J.:&()L’ZJU;}k&udt@f)‘\gf):jlwaﬁfljd}kuﬁﬁs\qgl

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 s o 2 Symbol Table 533 4\, ool ol 5 5 eslial ¢Slam ol SIS 1, S

33 Kol 0T 1553 55 e t5le b ke 51 e S5 lo 51 olas 3 pin 033 1o CALL 5 s LSTL aali 5 oS oK 55
Ll el s 25 S g 5 5 (639 Ol s S)&;@lér;;%Sm@uﬁuFormal Parameter

S e 1y T ol e i asl p oS s g )5 T L s 5lie Actual Parameter

CALL FC6

Formal parameter Actual parameter
NO OF TOOL := MW100

TIME OUT := MW110

FOUND := Q0.1

ERROR := Q100.0

3 ptond Al CALL s b 33 Cond S 65801 (sl ABL 0kt iy 5 (s 5 5 63508 (SO0 Sl ol (SCae b o 5
S s 53wy gl e 53 Lyt a5 Actual Parameter Olge & glewssT 5 nolie 355 035 1Mo FB S

Dk Lsiie o3 Call s )5 0dd asis INstance

CALL FB99 , DB2

Formal parameter Actual parameter
MAX RPM := #RPM2_MAX
MIN RPM := #RPM2

MAX POWER := #POWER2

MAX TEMP := #TEMP2
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CALL ;gid 4ol

Status Word c—wro9

BR CC1 CCo ov (0153 OR STA RLO /FC
Writes: - - - - 0 0 1 - 0
Jbo FBD 5 LAD Jske
LAD: . LAD/STL/FBD sl haw s il Il k5 5,50 FB 4 FC
SFB 8 Q4.0 o 3sh 5 BT (S 5 6005 e el 5 g slou!
f———en eNo—C D oy 53y 3HFB LFC ol eSS 4 oS 5LL oT 5
M11.0—REQ DONE|—READY SIS Jups L a5 gl a5 FBD LLAD gl
—{iD ERROR}—M10.0 o B
e 4l = o7
—{RID  STATUS|—CODE R a0t S
Dwi2—sp 1 J)‘)L@;lQ‘H}MAMQ};Jﬁ)‘SFB }SFC Lg‘.g{)\;
DW14—]sD_2 555 Je 3503 Iy LIDTANY as e 15 530590 55050 0 22
DW16—SD_3 0L FBD sl 5al, SFC ¢S 5 LAD wibi, 53 1,SFB &
—{sD_4 e
FBD:
SFC 20
—EN RET_VAL —Mw10
DBDW12—| SCRELK ~ DSTBLK |—MOTOR.SPEED
Q4.0
ENO _|T|
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Call Multiple Instance ISTL gwd
HLIPgL)

CALL # Variable Name
T

33 KA CPU able ;5 osm @0 4 men 5 Sl odd o1b DB K 4 FB dir oo 2> kie 4 Multiple Instance
FB2 S K5FB xa.msu;;)ftFBl,DBl e 5 50 035 1o OT b ol yon 5 ol SIDB &S L Aol FB 255 opl o
ddgdopi L, WFB L FB1 4 by . Declaration Jsds 55 & smenl 53 diS esliwl Ol jens DB1 i sl 3o 55 FB3

Tde psleie B me STALIC ¢ 55 1 (6 it Lo g

Decl. Name Type
Stat Test2 FB2
Stat Test3 FB3

e T 3DB b S3 465k 5 iMool K3 FB S 5 FBL ol s il gie et ) JoaSS 1
CALL # TEST2
CALL # TEST3

Status Word cwro9

BR CC1 CCOo ov oS 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  ENO —



www.mohandesyar.com

CC Conditional Call (STL jgiuwd
HLIPgL)

CC < logic block identifier>
T

B 5,50 ¢S wiL RLO=1 Sg)y,g@%;,ﬂ)&gbﬁg)MSFC SFC s &S™ 05 1s 61, CC ) 5s

LS 4 b 0ol Ol gy opl b aS e opl s Lisiaad ol CC gz 55 53 SO cla zel)l Sy ol 53 23 5due 03] 1o

ol o3lial BB 3 105 g5 5 (63955 4 5L S & (63158 )3 31 3 5mm s S Sl s 3 8

Status Word cwrog

BR cc1 cco ov os OR STA | RLO /FC
Writes: - - - - 0 0 1 1 0
)
A I1.0 pll FC6 oS Sl Joe 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.>
rd
| (CALL) --( CALL)
Jte FBD ol
FC 11 <FC-/SFC number=
— CALL
1 0.1 Y
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ucC Unconditional Call (STL jgiuwd
HLIPgL)

UC < logic block identifier>
T

Wl syl 53 35m S RLO Condy 4 4 5 05 5 byd 5 43 05 SFC 5 FC (gls &S0 035 o ¢, UC ) s

S df)/\f)'\ ks u:.a)fb_df)/unul:i: Ol Ol s el @QNU);:“J}ALB)}:M:J;_})A ef}h ‘SL»):»‘)LLCC 5

.;...»\ul.é:al&lé;)l.ukﬁ)ﬁjézj)}4.3}1.96}@4{6;)\}‘);&‘;)\.\5

Status Word cwrog

BR cc1 cco ov os OR STA | RLO /FC
Writes: - - - - 0 0 1 - 0
)
A I1.0 FC6 S Sl Jos A8 ax o 11,0 (s39,5 5,9, Jis o
Uc FCé6
Jte LAD ol
FC10 <FC/SFC no.»
CALL) ( CALL)
Jte FBD ol
FC 10 <FC-/SFC number=>
—] CALL

—CALL
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MCR Master Control Relay :STL ;gwd

MCR Of ygiwd 3 30 43> 4395 3 3999 1 (5 5 9> 5gbaioy st
A A (6 ! @D (6 331 i Sy o8 K3 1

T
a3 56 S 1y 5 Sl 52w MCR ,x&quy},déélﬁy|@;y S w5lea MCR - ol y g2
e =<bit>
e S <bit>
e R <bit>
e T <byte> T <word>, T <double word>
ASs o ot Gome T 5= layses 53 & olgm b b s 55 1S Jos S od S 4t 5L MCR =0 kg
AT 5 S TR 58 Sl LS len b b s e diadied plail (557 4l 53 S S gies ol S
Cand g ile m 1Sn JUs 1) 355 (3le JS sl 555 MCR=1 ST piaed S (65 b o K05 5035 i | 395 Cumss

NG PR RS PRESSTIT P RUICIPEN JPTR e W SN T WP

Signal State of MCR = <bit> S <bit>, R <bit> T <byte>, T <word>
T <double word>
0 ("OFF") SN NWIN OW S 000 031> Gupsl Slesy | eaud osls ol v
3o 0 umog o>l 9 35S xdlgz Soinn 0
AuSuo ba> ) 595
1("ON") gar @by gl Sole wgar Aol yiuslsrn gy Aol Giuslas
S0 plil ssle Sgineo ol sgino plil ssle

s i g5 5 e 4SSl grws il S MCR

« MCRA Activate MCR Area
¢« MCR( Begin MCA Area
¢ )MCR End MCR Area
¢« MCRD Deactivate MCR Area

3903 03l 6T 51 LSS 516 0 Olsteas 55,5 JK (i ooz b 1y s 23420 Jb 2 MCRD L5 JWs MCRA L MCR

YMCR s MCR( | 5w3 33 5w sl i )l i&as T (655 55 (6,50 5 0i 11 StAtus Word (slgms 4 4> 5 03 5 5wss 33 ol
51 55les o =3 MCR iy 53 1H,RLO 5 03 8 5L 1, 4l oul MCR( | gws . 4 Ka MCR b 0T o8 5 e a2 3

B9 S5 3,88 5,56 0T 69, MCR  im ol (s3le aaliy 3514 9 el ON i MCR =1 &) 5uanf 3 5L RLO=1
LS MCR 4> .58 dal g a5 YU Jod b Gl s> 9 A3 Al OFF oo MCR=0 &) 5001 ;5 05RLO = 0
25 16T 0l e s Nested bSlau! Ly SIS wa b3 33 0a 5 55500 42y JMCR ) gis b os JuMCR(  g2s
S MCR wty gllas &) paty) b 55 8L 4l 1 )MCR 5l bbb W MCR( sl (J5 3, G a0 A G ey STl 5 5

5, 8a 13 56 Cow 5 Sy e )MCR 5 MCR( Oy s L Status Word s asl = als MCRF

BR CC1 CCo ov oS OR STA RLO /FC
Writes: - - - - - 0 1 - 0
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)

MCR: 1o @ole wby B3l el I 1.0=1 (235,545 Sloj b 55, e o
MCR( ' 3 5o JWMCR i T1.0 =0 Sl jamay s 3 5e plos
A 248'_% w5 O3k Al 55 MCR ab 515 55 QW20 5 Q8.0 sl
L MW20 e o T Jble Ol ) g2
T Qwio
)MCR MCR  4>L I C)B“{“‘Uﬂ slehw g3 Ol ses Sl g
MCRR 1141 5,8 JFMCR 36 s 5 13
= Q8.1
Jbo LAD Joke
Network 1
l j
| GoRA)
Network 2 10.0
| (1R
Network 3 ||OI3 9 4.0 ---(MCRA)
11 (s2 —(MCR<)
---(MCR>)
10.4 Q 4.1
I I ') ---(MCRD)
Network n
| (MCR>)
Network n + 1
|
| (ucrD)
Jte FBD Jako
MCRA
| 0.0— MCR< MCRA.
Q4.0
03— S —1MCR<
kil —tMCR>
04— =
—{MCRD
MCR=>
MCRD
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(Shift and Rotate Instructions) s> 9ol Olyguws V1-0

S Sl gy (Al

el b Jas sl o 4 Sk L S Ty bz 4 ) Y ST Ol e Sk S ol ol Sk S e

Sbae ¥ osde G Sid &K L Jle Ol g Sl 2N 3de 53 55V e ST (glsiee Oy dolas L 4 o NIl 4 i

Ol s el 2N ;.\pﬁ,j:‘ﬁy;T@de:Lu;M\)@g S Nl Sl ol o Jas 3lae Sl 4 S

L3 s (e e Sl y it 0SS L e

) AT e 4 & Sy S L a3 535 K 55V ST Jgl o ayls oy oo 5100 0SS (o b L 2

VR O gion 55 ST o 4T )y o S 51 L L 0 (SiGN Biteds 0L 1 s udle &7 sl S

Gle w3 CCL w o Cnh Sy o 5T S p i 53 8 03 3 5n 55 ¥ 5 S T3 0 il e sde S50 il e se
25 eslzal (JUMP) i s 6l CCL o 5100 Lshs Cow 55 20 4 OV, CCO (slgns 5 55400 L (Status Word

RLO i 1ot 51 s Sl s2ws ol o3l Ko Status Word slgm Cuns 4 6T 6l 2l m L by i b S Sl s
Wl 25 S s i D 23 plad 51, Status Word S 5l 15 30

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

DA ke Cals Ol s
. 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 Ol s ol B i e SIS Gy b 0 ) )N 5a ST Ol sims o 4y S 25 > (¢l 5 ROtAtE Ol 2
Slow S AT ROtAtE s o 35,8 S op AT L sl sl s ods 550 STyl 0 Lo LS 5IShift s a8 ool
(Status Word s < 51) CCL & sddosls 2o o S oy 5T 5 skl 5 5Y 50 8T 5505 (5 Oy Sl 9 Aundd g0 S s
25 eslazal (JUMP) o 6l CCL oy 510150 L pdes S (5 o0 4OV, CCO (slgms 53580 )L
A Hle i Ol s
. 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)
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SSI Shift Sign Integer (16-Bit) tSTL sgiws

SS1 L SSI < Number> HOPYY

T

4 S L ACCUL-L )5V 5n ST (slsomn 539 0 SIS (giin b te) Lls Codle s e &5 Sl S (61, SST ) s
o310l 4 i sl 555 HK ol 0 SST ST a8 5 s ACCUL-H 5V 50 ST (gl gioms dbidin o Conly oo 40 S
sde o3Il & Sk st 35, L5 SSIKNUMbEr> &) pa s2ws S5 Conl os , LACCU2-L-L 433 &5 col (g0
5V Y ST sl e AL 0 3o F1.08L 15 B0 n e sde 3 58n st NUMbET L & Cosl _nmes
2wl No operation s NOP s Jsles 5 S0

HJbe
SSII- '1"10 Ol 25 S8 53 o shailen Sl y it S L AL 10 se N 5V e ST (sl gme S
T QWO (Bl g0 QI Y ool ) Ll 5 3l e Sl 0k 00l
c.| 1514 |13 |12 11|10 | 9 8 7 6 5 4 3 2 1 0
casjigs| O 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0
Cadlas | O 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
Y Jbe
15... - .0 &) sn spes JSa
IN [to1o0]1111]oooo]1 010 ACCUL-L  ,NpsT
N Sign bi 4 places —w Cadf Gl s g8,
sde Oy el OLE Sl
ouT 11111101011 1 1 1]00 0 :U‘Jl”}‘.&‘-‘@ﬁ'
The vacated places are These ;our bits el et e ST
filled with the signal state are lost.
of the sign hit.
Jbe LAD Jol
Cid Sy 4 MW2 sue o3Ikl 10.0 sl b geds 5L Y, 5Y 50 ST 4 MWO
S50 Caw Q4.0 o5 5 gk Jyl MWE o 5 4 ameSon S 1y SHR_|
0.0 SHR_I Q4.0 —EN ENO—
F——en  ENo—(sD —IN  OUT}—
MWO— IN ouT f—mMw4 —_—1 N
MW2— N
Jbe FBD Jake
LAD Jlas gl ok &1, Oloends 55 aslie
SHR_I
SHR_I —en
0.0 —EN —IN  ouT -
MWO— IN OUT —M4 Q4.0 Y EnO —
MW2— N  ENO
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SSD Shift Sign Double Integer (32-Bit) ISTL sgamd
PP

SSD L SSD < Number>
T

S LACCUL 500 ST (gl giome 539 o0 JISC (o b ) ls Caadle (0 Y s sude &5 Sl ) i 61, SSD ) s
SUACCU2-L-L 433 45 Col (s34 o160 & S 51l 35, LI 25 4 SSD 81 s e Cly Coo 0 Cm &0
et NUMDEr L 45 ol v e 031001 4 i sl 35, L SSD<NUMDbEr> &) gz 525 B 5 ol 0l

e NOP s Uslan 5 aSCas ot V 5 5¥5n ST (slgme Shoe 3L 0 3o S1.05L15 B0 o Ll gie ske 13 450

.~/ No operation

HJbe
el 035 1y it Canly 450 Cin SSD7 s bV 55 50 ST (sl gioms 6,80 45 dae 0l 5 IS8
Contents ACCU1-H ACCU1-L
Bit 31... . .. ...16 5. .. .. .. ...0
before execution of SSD 7 1000 1111|0110 0100 0101 1101 0011 [1011
after execution of SSD 7 1111 11110001 [1110  [1100 1000 [1011 |1010
Y e
:: :’4?)20 5wl JEl Y Y00 ST 4 G 535800 50 Y 5 5¥ 5 ST 43 sae Il 50, Jie o
SSD Slgoea SSD s b 0T 51 ey 35, ) 55V ST 4 MD20 ldie 0T glow
JP Next

S g 3 S Iy i Sl 4 (Y 5550 ST Hldie ojlil 4 2 ) L aw ACCUL
CC0=0 %DJ}L»DLQ}?}AMCC].:]. J.&\;l Q)ﬁ@:ﬁ%ﬂ%df.\—

T @ IP s 5 Gl Ste sde &5 iuled ales Sy 5ol Candy ol 55k

A 5 Next
Jbe LAD Joke
Cis Cawly 4 MWA sue o51iL 100 0us 1 Lol 4L V5V 56 8T 4 MDO
)W@Q4O ST s odkd Ju, MD10 J»,qu,_:n:;l.xﬁ SHR DI
10.0 SHR_DI Q40 —EN ENO}—
EN  ENO—sD —{IN  OUT|—
MDO—] IN OUT f—MD10 —N
MWA— N
Jl.i:» FBD J.blm
LAD Jle gl 5 odds &1l Oloend 55 ailie
SHR_DI ) ESHR-D'
10.0 — EN
) — N ouT |—
MDO —] IN OUTF—MD10 49 N NG
MW4— N ENO BE T el I
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SLW Shift Left Word (16-Bit) tSTL sgad

NP

SLW b SLW < Number>

T

Aade Cdnd o S 4y g 4 S [ ACCUL-L Y 50 58T (lsmn 555 00 S WO o (or s 612 SLW s
638 S ol ads oI & ik S s, LI oS 4 SLW S a5 i ACCUL-H ¥ 50 ST ol simes
L oS ol e 3 03101 4 S 3l 35, LG SLW<NUmMber> &) gz 55205 81 5 ol 0k , LACCU2-L-L
s alan 5 ASCas o ) 55V 50 ST (lmn Shoe 3L 0 sde F1.05L 15 G0 o Ll e sde .3 42s Lainie Number
.=.INo operation .~ NOP

N Jke

L +3 Ol 5 S 55 o8 jahiles Lo i WK LAl 3 sue ) LV ST lgms S
SLwW1 )

T MWO 3550 JL )l MWO 4 oS (Conl ok C8 Y 53 o) Lils U sde 4 Sl o 0303

—.|15[14[13[12[11[10[ 9 [8 [ 7 [6 [543 [ 210
cizyp|o0]oflofo[o[oflo[o[ofof[o|[o[o0o|[0o][1]1
ciijm| OlO]O]O[O[O0[O0[O0[0[o0o[o0o]o0o[o0o[1]1]o0

Y Jbe
el ok eals OLES ol Cded G 4y b =y SLW5S s b aS 55V 50T (ol gimen 5 Joulr o
Contents ACCU1-H ACCU1-L
Bit 31... .. .. o180 1500 | 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 Jolx

W%MMWZ sde o3Il 10.0 ousl Logedd )L \)}FY}A;TMMWO

2500 Cw Q4.0 g godd Jyl MWA o 5 4 amion S Iy SHL W
| 0.0 SHL_W Q4.0 —1EN ENOp—
|—| ——en  ENO}——s) —IN  OUTf—
MWO— IN OUT —MW4 —N
MW2— N
J&e FBD ol
LAD Je sl 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 |—
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SRW Shift Right Word (16-Bit) :STL Hgwd
NP

SRW L SRW < Number>
T

S Conly Coar &y St &y S 1y ACCUL-L 5V 50 ST (gl giomn 5 35,00 LI Word 0 cnly it 6, SRW | g2
033 4 ol s3de o3Il 4 i 3l 35, 58 o4 4 SRW ST S s s ACCUL-H 5 5Y 50 ST (6l oo daikee
L oS ol e 30 03Il 4 S Sl 35, L0 SRW<NUMbeEr> & gws ST 5 cnlos , LACCU2-L-L
s alan 5 ASCas o5 ) 55V 50 ST (lime Shoe 3L 0 sde F1.08L 15 G0 o Ll e sde .3 42s Laiie Number

.=.INo operation .~ NOP

D Jbe
\er.,mjjdzb«)lfgﬁl sl 0 0305 OLaS o Cded Sl y 4 5L 5d SRWE s b aS™ 5 Y 00 ST (gl g 55 It 5o
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 0001f 0111 | 0100
Jte LAD Jole
Cdh Cwly 4 MW2 sue o5lL 10,0 0as 1 Lol 4L V5V 56 8T 4 MWO
25ie Cw QA0 g godd Jyl MWA o 5 4 amos S Iy SHR_V"."
1 0.0 SHR_W Q4.0 —EN ENO—
— | EN  ENO——S) — N OUT—
MWO— IN OouT —Mw4 —N
MW2— N
Jbe FBD Jole
LAD Jle gl 5 od @1yl Ol o5 sl
SHR_W SHR_W
10.0 — EN — EN
MWO—IN  OUT —MW4 4 —|N Ut
M2 —] N ENO — N ENO |—



www.mohandesyar.com

SLD Shift Left Double Word (32-Bit) tSTL sgiws

SLD L SLD < Number> HOPYY

T
AALs i L G 4 S s S [y ACCUL [ 5Y 50 ST (gl imms 5 35,00 LG DWord o o s 61, SLD g2
Sy y5ws ST g ol odh 5 LACCU2-L-L o M3 & ol (o3 o3Il 4 Cind sliad 35, L8 ol 4 SLD - 5
32 50w bl 3ie 35k Ladie NUMDEr a8 Sl e 5us o101 4 Sl sl 35, ,5 SLD<Number>

2wl No operation _x NOP s Jsles 5 ASai uii V 55V 50 ST (6l giomn N 3L 0 sae STl

el olii Dword S Car s HLY 5 S 1 Jle

31.. 16 15.. .0
IN [1111f1111]or01for01 101010101111 1111}

M 3 places —w

out  [oooi[ii i1 110]10 1010 11Jot0 1 01011 111] 111 |

The vacated places These three
are filled with zeros. bits are lost.

ile SHLLW 4lie 0T |6 a8 Wl SHL_DW eS,L: FBD g LAD Jalkw

SRD  Shift Right Double Word (32-Bit) STL 5gid
SRD L SRD < Number> HOPPL
T

Abde i el ) Cao ) o 4y Sy 3 ACCUL ) 5N 50 ST (6 gimma 5 35 00 LIS DWord 5 sl y s 61, SRD ) gz
S y5ws ST g ol ok 5 LACCU2-L-L 4 36 o Col (gaude 051 & Cicd sldas 35, L8 s 4 SRD S
32 50 bl s 3 ghue aseie NUMbDEr LS Gl e sue o311 4 Sl sl 35, ,5 SRD<Number>

N operation s NOP s Jslas 5 4Keei o5 V 5 5Y 50 ST (6l gims Shoe 3L 0 5o S50,

tJbe

L +3 5 Bl Jl ¥ ) 5Y 50 ST 4 e 535800 5LV VST 43 sue Il 55, Jls s
L MD20

SRD &lges SRD s U 0T 51 s 35,0 ) 55¥ 5 ST 4 MD20 ldie 0T low
Jp Next

g0 53 S iy S Sl y 0 (Y 5 5Y 508 T lutie olil 4 2n ) 5L aw ACCUL
CCO=0 by b Oz 50 CCLI=1 Wil 1 0,0 a0 old St S o 5T
T 4 IP Hs Sl St e 65l Jalee o sl Camdy ol 3 5des

ASe 5 Next

Al SHR_W wlie 0T JKo o8 ol SHR_DW ¢S, : FBD § LAD  falk
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RLD Rotate Left Double Word (32-Bit) ISTL giuss
HOP gt

RLD L RLD < Number>
T

i 3 355 5 g5 & RLD ST Lats 25 2 o S 4 S 0 ey HACCUL 550 ST (sl gns RLD ) o
4 Cicd sldas 55, L RLD <NUMbEr> &z jsims STy ol ok , LACCU2-L-L 4;3&,56@1_;;» oIl 4
5550 ST ol gme Sae 3L 0 sae F1.051,32 60 O Nl gt sde 3 ghs edeia NUMDEr L aS Cosl  eses sds o1

2l No operation _m NOP gz dsles 5 LSCed o )

Aade DL o A L E a5 B V55V 50 ST slsime 5 i 1Y JUo

Contents ACCU1-H ACCU1-L

Bit 31... .. .. .16 15000 | L. .. ...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

Aaikoe OB w2 DY S e 3 VY5 ST sle 25 U Y Jlho

31 L1615 0
IN 1111]oocof1o10]1010foo0o]1111foooa]l11114
N 4+— 3 places

out {111 [1ooofJoro1]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 cr aMW4 sue il 10,0 sasl bsedds )b Y, 5Y 5 ST 4 MDO
2550 Cw Q4.0 g sods Jlyl MDI0 (5 4 amzion ST 1y ROL DWW
100 ROL_DW Q4.0 —EN ENO[—
EN  ENO——SY —{IN  OUT}—
MDO— IN OUT F—MD10 —1N
MWA— N
Jts FBD ok
LAD Jle (gl 5 od @1yl Ol o5 sl
- — ROL_DW
ROL_DW —en
[0.0 — EN )
N — IN ouT —
MO0 =—1 [N ':_:'_JT 1010 040 N ENO |—
MW 4 =] N ENO
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RRD Rotate Right Double Word (32-Bit)  :STLoswe

HOP gt

RRD L RRD < Number>

T
sl 35, LK Ll @ RRD S Aads i Cesly e 45 oy & Ca 1y ACCUL 5Y5a ST gl see RRD s
shaw 35, L RLD <Number> &) sa jsms S1 5 ol odi 5 LACCU2-L-L 433 & Cl (3o o311 4 i >
Sl Sas 3L 0 sde F1.48032 B0 o bl e sde 345 Laieie NUMDEr L a8 Sl s 4o o511 4 i

2wl No operation _m NOP s Jsles 5 ASCd ,oii V 5V 50 8T

daide QLI oy 4 25 2 5L E S 5 15) 55 50 ST (glsmmn 5 Jsdr 1) Jlho

Contents ACCU1-H ACCU1-L

Bit 31... .. .. .16 15000 | L. .. ...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 25 LY Sl s L5 15Y 5550 ST (clgime o5 S50 Y Jlio

-

3., 16 15, .0
IN 1010[1010]oo00f1111]oooof1111]o101]o101

il I places —w

outr  [rot11]Joro1Joroofooorrr1ofooo1]ir1ol1o10] 101
[ 3

The signal states of the three ]
bits that are shifted out are

inserted in the vacated places.

Jbe LAD Jal
Cealy MW sae o3lL 10.0 0as 1 b godd )L Y, 5Y 56 ,ST 4 MDO
Ssks Cw Q4.0 255 5eds Jluyl MD10 o 5 @ amsi03 8 iy i > ROR DWW
0.0 ROR_DW Q4.0 —EN ENOp—
|7 EN ENO HS) —IN  OUT}—
MDO0—] IN ouTp—mMD10 —iN
MWA— N
Jbe FBD Jalo
LAD Jle (gl 5 o &1l Ol 55 ailie
0 W
ROR_DW ET\J- R.D
0.0 —HEN

—IN  OUT|—
MDO — IN  OUT —MD10 44

—N ENC |—
M4 — N ENO
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RLDA Rotate Left Double Word Via CC1 (32-Bit) tSTL Hgiwd

RLDA o

T
Aades i 2 CCL o bl 5 G S & S 0 Sy LSS L2 [ ACCUL 5 5Y 50 ST 5 552 50 DWOTd. 2 o
S sy gl asden 5b V5 5Y ST o odsl 4 CCL lie 5 45, CCL 4 ACCUL I ¥Y Cu im S 0 5T 505 Sl

AL S L i Wl B by 4 4 5 LCCT e Sy 1S o 1,0V, CCO slo

Ao 0l RLDA s ol o 5l 5 J3 15 V55 ST (glgimme 5 Jodr t Jbio

Contents CC | ACCU1-H ACCU1-L
1
Bit 31..] .. .. ...16) 15, .. .. ...0

before execution of RLDA X 6101 1111 0110 | 0100 6101 1101 | 0011| 1011
after execution of RLDA 0 1011 | 1110 1100 | 1000 | 1011| 1010 | 0111| 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 jgwd
RRDA o

T
ads i 2 CCL o 3 bl 5 Sl o 0 S 0 S HLSG Las 15 ACCUL H5Y 50 ST 5 552 50 DWOrd ) s !
OV, (sle oo ssmws ol uopion b V)5V 50 8T C 0p #T 4 CCL e 5 48, CC1 N 59508 Sy o) K0 Sl

A3 S i e G 5 45 LCCL ke 5 e ks 1,CCO

Aade Ol RRDA s 6l o Sl 5 S8 15 V569 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



www.mohandesyar.com

(Timer Instructions) G Ofygws 1Y-0
CPU Jtw O sims sl ok S3CPU b Dliadetio 53 sl o) ASn Sp b |y gnaedin ol 3liai CPU 2
Sy 0o 38, K Olej ltie 61,9 B0 la Sy &S Sl ol 5,3, (V) Word ¢ CPU - sl s ,aub ,a (sl
oy 3 8 bl 1y Ol sl sy s 4 41 b s OE 0S7  § 5 a5 (G310 ol S g 5 0kd 05 s oy 53 S 4L
B 5 hay 30 3 SS a4 Wil Ol ol e 5 S b abible 4y st a0 (g1
10T 55 &S WH#16#txyz .
Al e ol Sl aly t

BCD <y 0l yltie  XYZ

Sl ol 51,1 YVA W}J,&ﬁr@d‘ﬁébJ}?}J‘Q.JMAAM‘Q}W&})J‘
10T 4>« S5T#aH_bM_cS_dMS ¥

cel. H

aids M

st S

b e MS

s B35 3l sn 4 by e slel a,b,c

il 45t 9990 & 2H_46M_30S 5.5 o3lisl 0l s o e oy S

By{t\e n Byte n+1
71615141312/ 1/0(7(6]15/4]3]2|1|0
T/_’- . ' L - “ W #

ot ' ! 2 1 ]
relevant .+ . 10 10 10
. \‘ /
Lo Y
Lo Time 0 to 999 in BCD
Time baseg
00 [0.01s
0Ol1 [01s
110 [1s
111 |10s

Ay 5 gdn 053 Lasb s b e WOrd IV 5 VY Gla G jo b o 28 6T G ol a7 (( Time Base ) il s 4y

LAELaSE NV ST g a5l e Ve Bl Wl Sl
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Gk s el eslanl LBl ol pedie Sl G;)‘.uui,ﬂrﬁResolution QT@Samg&mgu)‘q&.@sgw

P 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 3BCD &g 0o ldie 5,80 15 eslizal 558 Ol Llie O siay VoY ST (s somn 1Sn S8 & £5 0 b (55
Olgim 1) 127 sde |5 domins S8 dns Lioled 6,50 Soynm 1y Sloj glo b 13 512 glo o33 Ko o,5511 60 (sla

LG;TCt};IxJJ,.x?;;Mlo,u:ﬁvﬁ\{lﬂy&;u‘{,\;)l;gu:sucl,;\uﬂl:.».x:ﬁv@_u bl Slyah by el adsl s

il b oy B Sl 51 OIS Slocaly Ll gin 5 03,8 nlin pa b

ﬂUh\.’&fdl}é 63})_5C1~'-J5_5 C):J é’s
| [ gl
L] B G OT s s Bl e K 25,5 0 oSS L N

| Qo
B t » - N - i . x (7]
1 e oo BL K il 55 5 bl s EE
.»\.&Lvl 5:;»0 J.Zbew\;od,:.»t db)(\
s GO o s 8l o K 35,5 0s oSS 3
_4 . & . - L. . . -UGJG)
b t Ao 8355 S o dilews LSS el g et Ol 5%&
' £a k-
Eye w

5 e 1l OT (g 5 8l o SIS (635,55 04 &S5

Ll oS G 53555 Sl byt Ol CsdS )y

On-Delay
Timer

35 S o (s B 0N o b g5 &

=

5 e 1l OT (g 5 8l o IS (635,55 04 &S5
J}Qo“ﬂé}j)j;‘@a-t Q\A)s;..l.\f)‘m
lase (B S 535k

Retentive
On-Delay
Timer

f——t—» b oIl 4 OT 51 g 355 o (53555 45 35500 g3 ,5

St ol Syl e S sy 048 S L

Off-Delay
Timer

I O

. FR
. L

. LC
. R

. SD
. SE
. SF
. SP
. SS

Sl 25 e b el ) s o
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
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FR Enable Timer (free) tSTL sgiw3

LY PU
FR <timer>

T
Ygone ol (5100 ol (sl hSCn Jlab 1y ab gy e 5 05ls abess [y J&Kew ad 35,01 40 IRLO & 55 FR s
sl Ol 5ltie b Iadaea 15T 5 550 SIS ol SIS Ul 53 87 (,ml siomn S0 5 6 1y bl i sws ) S eslizal & 5

3G LAD SFBD Jslee , sis oyl s Restart

Status Word c—wro9

BR CC1 CCO ov oS OR STA RLO /FC
Writes: - - - - - 0 - - 0
tJbe
A I2.0 3355 08 &G Lo 5120 Sy 4 5 O3 525 40l )
FR T1 BI2.1 545 ol s syt JW 10 0L LTL b 12.1
A I12.1
L S5T#10S =2 IJJ\;S:...:QJFRJPALSULJ_U&JM;A»J@JMH
SP T1 Sy dal s 5 Oy ks a3 35,00 2 4 i 5112.0 (6355
A 122 FOW RPN AR (S RTLe
R M &S w Lo 112,00 39,5 ;3RLO 5 ol HI8 Jls 55 el 355 ()
A T1 p
= Q4.0 BV Olej b Isdoee im 5 pie Skl (o) JolS 55l T ol 5y,
L T1 4{;‘{;_)'112.0 39,9 33RLO fl@lﬁal,:.x&)&@ﬁ
T MW10 .;)l.uﬂlj)lfd”dj;tn;jp

F12.0 (53555 3RLO Bllal s ol 55 conl 655 55 12,1 (635,55 5 4l assls Oloj mr G " Jlo 3 ,asls 555 (¥
338 5 o 4 &S 5112.0 (53555 ,3RLO 81 55 Ll 1 55 S S £ 5 s Ve DL LTL b 5 60 0 jio

S el 8 55 680
655 6L 35,6 4 iw 12,0 (6355 ,3RLO Sl Ll b nl 53 8l o ST51 el 35000 ho 121 (35,5 5 (¥

Al el 58 4 el g sy TL Sl

RLO at enable input
1240

RLO at start input 124

4 |—0‘—
RLO at reset input /(
122

' A h[\ !
Time response

Check signal state at
timer output.

Load timer: L, LC M

—\J‘_})E
B
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L

L < Timer >

Load Current Time Value as Integer ISTL s

:W)é
sde Sojguas by CPU a1 1y el Ole) b ldds e 0315 JSI ACCU2 4 1) ACCUL (g goes Il y sows ol 7 9=id

35Y 50 ST a4 Cl 552 50 CPU il 5«5 (Time Base) jlj sls aly 45 Csls 4 5 b .18 JLACCUL-L 4 o

>, Status Word  slgzs 55 6,55 s ) 5 sl S

L T1 .AJL:»JQ)}JY}»;TQQM\oJ.ia:\:QL:JﬁjJQJAAY))EMtl b9 9y Jle s Jl’&n
215 21-1 213 212 211 210 2‘9 28 2? 26 2'3 2-1 23 22 21 20
Timer word
far timer T1 | | | | | | | | | | | |
in memory . — : ——— :
Time hase Time value (0 to 998) in binary coding
00=10ms
01 =100 ms
10=1s L m
11=10s
Contents of
ACCIN-L after | | | | | | | | | | | |
Load instruction pl5 gl ol gl ofl ol 58 B o7 9B of ol ol g2 gl o
LTt “ A, o
AllMO Time value {0 to 999) in binary coding

Bl s, ¢ b o Sl ol 03l 0L vy Solomios 53 ,asb 2 a0 bogs e LS b 53 457, kila :FBD g LAD  Jolxo

e OLES e S Doy ey |y b Olej lie 87 550

LC

Load Current Time Value as BCD PSTL Hgius
LC < Timer > o B
() JSe)aiSCn Jb 5550 ST BCD g 1y ()l Olej i 457 Sl ol b Sl (L5 5 g2 oo 5 g2s o2 o
21'3 21-1 213 212 211 210 29 23 2'.' 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 =10 ms
01 =100 ms
10=1s LC T
11=10s Binary to BCD
Cantents of 1 - B
ACCU1-L oJofo]o e e Ll Lol
jc'lftel' 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 _ h ha A4
3311'91%33'9 10 Hundreds 10" Tens 10° Ones
=10 ms
01=100ms = -
10=1s
1M1=10s Time value in BCD
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SP

Pulse Timer

:STL jgiwd

SP < Timer>

HLPPL)

£ K IRLO 81 a8l (g1 ol ol s Olaj b 55 G @ Lio JIRLO 5 1y o o3ls uysT Lasl 5 g ool gl

.3 4i0e 8 ;5 0ne Shot ﬂtalg.mt{a.\_ﬁ.ﬂ;uuﬁ@QTQuj&ﬁgw&;ﬂun,?ﬁ);w

Status Word cuwrog

BR CC1 cco ov (01 OR STA RLO /FC
Writes: - - - - - 0 - - 0
Jbe

A I0.0 Bl e S B Y Ol b s S 4 i SIT0.0 (35,5 (B TS el 5,5, Jbe o
L  S5T#2S , o i -

SP TS b0 Jlb 3 phee Jlib b el 358 5 i 4 oS SIT0.0 (o355 STt Y db 5o
A 10.1 S i SI10.1 (63555 By b ol osiee o3 QA0 a5 55 el 0545
R T5 3 shen S (§) 39 ;0
A T5
= Q4.0

RLO at S input

RLO at Rinput

Timer running

—_——

Scan for ™" | | I | |
Jbs LAD Jol
T5

| i:n.lo S PULSE | Q40 . Llnl-JL.qE

11 8 a—C > s- e

. SETIME#2S —TV Bill— — al—
I —v Bil—

[} R BCD|—
H —r BCDf—

6L oty b b Ol s st 0l TV Lg:))}qob)')\.ﬁ.a.x.{:o@s)leR 3908 sdd 1y ,sbS (63959

M%AQ@\)ﬂUQ)yHQJ}JWQ ‘;-)?J;_édbl_?ABcD @}JSJJBCD Q)H}BI @)Jﬁ-

Jle

TS
S_PULSE
10.0—S El
SET#2s—TV  BCD
01—k Q

T no.

FBD sl

S_PULSE
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SE

Extended Pulse Timer

:STL jgiwd

SE < Timer>

VYU

S ol Ol By b lSn (51l oy ok ol OLa3 b 35 S5 4 Lheo IRLO 5 15 0k 0305 T sl ) g2 oplt g gl

3 pied flad 6338 1 Jio 4 &G GIRLO B o sl o

Status Word cwrog

RLO at S input

RLC at R input

Timer running

‘1

—_— —

LT

—_——

BR CC1 CCO ov (01 OR STA RLO /FC
Writes: - - - - - 0 - - 0
)
A Io'o A:JUY Qb)b}}jg&i‘mf.&)\lo.o 69”}@5}1'5 J«.:U}J{})dlin)}
L S5T#2S . = Z0
SE TS 630 586338 p o 4¢SS HI10.0 (39,5 14l Y dob s a8l IS
A I10.1 b gl 5 shee s> Q4.0 I 0 b 0355 L 039 dad o)l el
R T5 . - .
Byt S (65 35,00 8 4 i HI10.1 (63455 s
A T5
= Q4.0

B

Scan for "1" | | | | | |
Jte LAD Jake
T5 T no.
|i:|.|0 S_PEXT Q4.0 5 _PEXT
1 s a—C > —Is af—
0.1 SETIME#2S —TV Bl}l— v Bll—
| | R BCD|— —Jr BCOl—
.“Hﬁd}a)‘}c_@jpulse-ﬁmer 6‘j4zuT 4:7;“@-3)&3‘5}‘9)_3
Jte FBD ol
T5 T no.
(=]
10.0—s Bl |— _ls sl
o J-o’,-\._ .r ™ b— ",n’ | ——
S5T#Zs Tw BCD Q40 —TV BCD
10.1—R o =] —R o
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SD

On-Delay Timer

:STL sgiwd

SD < Timer>

HP gt

5 o Il OT g 5 S (Il 0l 0 puni L3 L 3 &SG @Lieo SIRLO (5 1) 0 0305 uysT el )23 ol & gt

(s 03 256 posl6) 33 Sn Jio (s OS5 3 50n OS5 i 0S5 S50 (63555 Sl b2t Olos a8 51wy

Status Word c—wro9

BR CC1 cco ov (01 OR STA RLO /FC
Writes: - - - - - 0 - - 0
b

A 10.0 LS S S 29, 6 4 ke SI10.0 3555 (B TS b s Jle s
L S5T#2S = -

SD T5 $SCI0.0 63955 S Sl bie b Y 0boj CidE 1 e 5 b 1ol OT (s 5
A 10.1 St o3 Q4.0 s 5 50 el 0555 L 055 db L 5kes &5 el s S ABL
R T5 3 ptn S (65 35,0 8SG 4 io SI10.1 (63555 By sl
A T5
= Q4.0

RLO at S input

RLO at R input

Timer running

Scan for "1"

—_——

[

S

I_I

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—
.“%Ma:\:c:@jpulseTimer 6‘}"*’_"T 4:?;“@‘5)’;‘963})}
Jbe FBD Joake
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—



www.mohandesyar.com

Retentive On-Delay Timer

:STL jgiwd

SS < Timer>

VYU

}}i‘é‘xglb.\—g}fﬁf&j\u\i‘aba&;rfﬁthl{:}ﬂégigpj\RLo é}‘)eﬂaé\bw)bTﬁU)P:duC}z

les SL K 535800 65 ABL 0l is 93555 S b Oboj i I8 1 e

Status Word cwrog

RLO at S input

RLO at R input

—_——

BR CC1 cco ov (015 OR STA RLO /FC
Writes: - - - - - 0 - - 0
)

A 10.0 ASs S ot 25 G 4 ie H10.00 3555 (B T5 el 5 Jle o
L S5T#2S . = -

ss T5 S I0.0 65958 ja Sl byds il Y Oloj Cid8 1 a5 oo 1ol OT (s 5
A I0.1 A 0 el 0355 L 0o J e (BL S0y 5k S Ll s ABL
R T5 B ptn S (65 35,20 85 4 i 0.1 (63955 By sl pl 5500 0 5Q4.0
A T5
= Q4.0

.

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—
..\.’..Zl.,g.\_iu\:c_..éjpulse'l'imer Lg‘jtt;_u-\— %ﬁ:hgﬁjf-jdéﬁ)}
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 (]
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SF

Off-Delay Timer tSTL giwd

SF < Timer> (o b
B9t by Iy S (51l ol oid puni Ol b 35 &S 4 Lawo JIRLO (i 1) odd 03y eyoT Lasli 2w cpll gl

(s 53 b o) lows (BL oSS (s ST 03I 4 OT 51 g 358 S 63575 457 350 9,5

Status Word cuwrog

RLO at S input | |_J |_

RLO at R

Timer running —l I__

BR CC1 CCo ov oS OR STA RLO /FC
Writes: - - - - - 0 - - 0

Jbe

A I0.0 LS S g8 335 5 o 4 S 510,00 (63555 (B TS5 el 55, dle )

L S5T#2S . ) -

A I0.1 3 3en S (6 33 0 S 4y Lio IT0.1 (63555 By ,asli ol 3 5d00 0y

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—

,.u.:L:.a.\,:u\sc.:.,z}:Pulse Timer &l asT and b 255 56359

SoT#Zs —

[ 0.0—

01—

Jbo FBD Jalo
15 T no.
S_OFFDT S_OFFDT
A _C
” Bl— —s Blf—
T BCD — Q40 —TV BCDb—
R a— = | —R af—
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lin S s asiS 5 ST 45 gl oy Rl il 5 il 35m g Us b Sl i 6,595 leSTsb 5 liled) FBD ,LAD iy, s

bl o 53 T ST 0 (L 5 ] ol (S Dy g2ns Sl 35150 oI STL Uslas .ol 0ukis 0315 s g7y 5 33 lgiled! 3y

---(SP) Pulse Timer Coil LAD ,gius
Metwork 1 4 2o JRLO By 1) 0dd osls uysT Lasl js2ws ol g
10.0 ;ED s S G50l o, Pulse Timer  oojpe 55, oSS
1 ss:ms 3 LAD OLl o oks 0315 e 5 S5 sl 5> Shes
Metwork 2 .C_»w‘a.k.ﬁ:a:))T}){))JgijébTéx)Kj\u!bjw‘ﬂjj
TS Q4.0 10.1 S35 b5 sl ol,10.0 S99 b el Jle B3
) T 03 Ol 1) el 0058 b D3 b 5pdee S ()
Metwork 3 55 ealie Q4.0
10.1 T5 .
_| |_<H ) <T no..>
-—-(SP)
<time value>
Jbe FBD sl
T5 <address>
100 —1 SP ] SP

S5T#2s —TV

<time value=——TV

el 0 U3l 1 3 T O S 4 B 457, gl Y (lpilod 0 g lgilod) i Lo oy U 5 Lo

LAD oW Olgae FBD <5 gl
<Tno.> ExtendedPulse Timer <address>
-~(SE} _| sE
<time value=

<time valug>=—— Ty
<T no.> 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
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(Word Logic Instructions) Word 59y Akvw Olles Olygawd 1¥-0

(Boolean Logic) Iy glate &y ez o 873 5 gd pollas Sy 4y Coo [y DWOrd i ¢ L Word s o5 Sy 2 o
S sl LB WOrd gl sl g m 5 5V 5a ST 93 51 (K53 bl G sl i 5l el ool g ASCs oS 5 e b
Sl 93 2 sodiphen S 5 @a bV ST 90 sl pls DWOTd (g1 5 Lsiee oS5 oo b a5V 50 ST Low Word
5y O 55V 5a ST ol (S Jldde g oo, ) 5 ge ST 55 aoes

S is)ls Slhes 4z 4 Ko CCL o Canss Js 035 i I, Status Word  lgzy 51 CCO 50V (slgzy Sl gzws o
548l CC1=0 5450 a5 1 ,CCI=1 550 Calbive s

BR CC1 CCo oV oS OR STA RLO /FC
Writes: - X 0 0 - - - - -

Dl 5 Sy g Dy gies ol S
e« AW  AND Word (16-bit)

e OW  OR Word (16-bit)

e 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)
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AW And Word (16

-bit)

:STL jgiwd

AW
AW < Constant>

P PU

ACCUL-L 1) ams 5 15 AND Sy 4 Sy ACCU2-L glsima L 1, ACCUL-L |, 5Y 50 ST (5l simme AW s2s: = 4

-L:La.:ﬂ u’.ibj::s:uj.bACCUZ-H jACCU].'H éh)}:Y}»;TJ\ikﬁ:ﬁ aj::-}

USaAND G S 216 Cub ltie U ,ACCUL-L  (glgime J5 Sl AW 2 4.5 AW <Constant> s

21 Jle
L IwW20 O oy Aied 39550 IW22 s TW20  (slgsns,9 55 &5 (5 ,53l0e 55, Jbe o
L Iw22
AW b o JEIMWE 4 a5 ol S 5 S
T Mws
1Y Jle
L MWwWO S 5 S 4 Sy WHLE#000F b Hltie s MWO e 55, Jie 53
L W#16#000F _
AW Rasde b, MWO &l 65 b b oo Uit MW2 4 asess 5 o
T MW?2 Wl odeT 55 U 5 oS 5 4z A5L 5555
MWO = 01010101 01010101
W#16#000F = 00000000 00001111
MW2 = 00000000 00000101
Jts LAD Joke
:%;ﬁg‘:}}‘k‘)wé@é}Q4.o u:-jfdtﬁd\)é
I'a"'a" AN |: :'_"t"'t'l
| L e 042 —EN  ENO[—
I | —n  Eeno———C D —{IN1  OUT—
MWO—{INT  QUT—Mw2 Nz
2#0000000000001111—{IN2
Jte FBD ol
WAND_ W WAND_ W
| 0.0=——EN — N
MWO—{INT — OUT —MW2 4, i1 OUT =
2#0000000000001111— N2~ ENO ] =] —{IN2  ENO|—
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ow Or Word (16-bit) ISTL ygis

ow o
OW < Constant>
ade 0lis Y5 ST 55 Syt S 0B OF 5 Jle il OF 0T 5 Slas Lois Sl AW sz licn ) suns 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: : ) R_"\"'\"
— EN —EN ENOM—
—int OUT = —INT  OUT—
— N2 EMNO }— —INZ
XW Exclusive Or Word (16-bit) PSTL Hgiwd
XW HLPgL)

XW < Constant>
Aade 0Lis H5Y 58T 55 o S OUEXOR 55 e il XOR 0T 5 Slas 5 Gl (3 Ol gns arlin g2 opli gl
u\.falbl 5&:}0 éﬁ&b&j@ﬁf}é%&}f@\l ks:.;}bﬁijb-

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—

—{int OUT = —IN1  QUT—

—] N2 ENO p— —{IN2
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AD An

d Double Word (32-bit) tSTL Hgwd

AD

P PU

AD < Constant>
;3 ACCUL 3 1) amss 5 1S AND oy 4 S ACCU2  (glgims L 1, ACCUL {5V 50 ST (gl gims AD  s2st g

Al

LSLAND Cow w2032 Sl luie LI, ACCUL  (glgms 5 Sl AD 2 4 AD <Constant> | zus

N ke
L ID20 4 S s 3250 D24 5ID20 (slgssss 55 S 6 p3lin 5 s, Je 53
All-) 124 AL o JEIMD8 4 a5 odd S 5
T MDS8
Y e
L MDO Cw 4 oy DW#16#00000FFF ool jluie s MDD jlués 5,5, Jbe s
A',', D Sasie ) MDO &5l 5 3 by e I MDA iyt 5 5
T MD4 Sl odaT o5 Jgdar 55 oS 5 4w AsL 55555555
MDO = 0101010101010101 0101010101010101
DW#16#FFF| = 0000000000000000 0000111111111111
MD4 = 0000000000000000 0000010101010101

> phn &S5 5 5k | ) ) e

Jtie LAD Joke

:&EJQ‘]'O u’fj)"..dbd'i‘)}

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—
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oD Or Double Word (32-bit)

:STL jgiwd

oD
OD < Constant>

Aades 0LE5 55V ST 55 Sy S 0B OF 5 Jle il OF 0T 5 Shas Lis Sl AD ) g2 aslin 5 s2ns ot & gl

P PU

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 g

XD < Constant>

wads 0Lz Y 508 T 55 oy 0 S OUEXOR 5 e . dileXOR 0T 5 Slas 5 Gl (3 Ol gund arlin ) 2 oplt g
.LI:Lvl L;}iibjo éﬁ&lb&}w%}:w;f@\l Lgﬁﬁ‘-";ij"

WXOR_DW
— EN
— N2 ENO p—

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 olf LAD olof

WXOR_DW
—EN ENO—
—IN1  OUT—
—{IN2Z
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(Accumulator Instructions) (5;s¥Yg0es™ T O ygiwd 160
PSS s oY e STL bl 53 1y llas dig 4o (55 5 5a 58T Sl 2 (595 Loy 1 3
.A:MA))IY}A;TiL;bl;‘;@}JjY}a;TYsbl:S7 s CPU Jif\ .
Ll 2 ¥Y 55V ST a0 @
il ok s V5V 5a ST (gl a8 il 5 IS8 e 55 Y 50 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

S 36 T oy 5 ols | I StaAtus Word Cusss o 55 034 5 5Y 50 ST Sl y gy @

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

ke o5 se ST D) g2

L, FBD 3LAD Jslas  Lzwa STL r}yhj}‘s)jy}a;TQ\)ﬁax;x
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TAK Toggle ACCU1 with ACCU2 [ STL 3gis
TAK fo
£ Y Gl sVsn ST (o) 5Vsn ST ez G CPU 3 tSalowlr o L1 ¥ 5 L5V ST 55 Sl s TAK st 5
HJbe
L Mwi1o Lptn ol o0 b5 50 ST 3 (gl gime 5 JSE Gk 5 95 e 5o
L MW12
TAK
Contents ACCU 1 ACCU 2
before executing TAK instruction <MwW12> <MW10>
after executing TAK instruction <MW10> <Mw12>
Y Jbe
L MWI10 L o5 €5 e 5 500 sue abean TAK s Sleslizal b Jle cal 55
L> I\:le S ssme N oe¥mST 4 MWI2 liie 5 Y Y50 ,ST 4 MWI0 | lue
JP NEXT MW10- n s 5 1S oS 2 LT s e S 2y s MWI0>MW12
TAK S5 b Sypanl 53 55 MWIOSKMWI2 31Ul dew i MW4 & |, MW12
NEXT -|- I\:W4 o 38 N AMWILZ s 8o oS e 5ol (552 55 ¥ 50 ST 53 (sl 5oe TAK

st ol o o

POP

:STL sgiwd

POP he
CPU 5 53 opldiKn SV 5V 8T by ¥ 5 5Y 00 ST b gimes )5V 50 5ST 55 clo CPU (¢l , POP sz Ty
S VoY STa LY 5 ¥ ST ¥ oV STa bt 5 5¥ STV o5V STl Y 5 3¥5e ST 65 5Y 50 ST ol sl

Al

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
1S815Y90e5 T ¢ S CPU (sl g
Contents ACCU 1 ACCU 2 ACCU 3 ACCU 4
before executing POP instruction value A value B value C value D
after executing POP instruction value B value C value D value D

L +10

L  +20

T MDO
POP

T MD4

HJbe

el bl oo Jt VS ¥ e ST e oo 5 ¥ 5V ST 4 Ve site 505, e s

33 Y osue u'ljill" Vo sde POP s b e ol Jlu)l MDO & ¥+ sue

Al o JESIMDA 4 T 51553 8Ke ) 5Y 50 8T
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PUSH

:STL jgiwd

PUSH o B
CPU 3 g opldiSKn (o STY 55V STy V V50T b simes 055V 50 ST 53 gla CPU (ol , PUSH S5t Ty
S LoV STa LY 5V ST o ¥ )iV STl ¥ 55V sST oY 5V STal) ,5¥sm ST 6, 5Y 5 ST Sl glo

At

1S815Y90e5 TY S CPU (sl g

Contents ACCU 1 ACCU 2
before executing PUSH instruction value A value B
after executing PUSH instruction value A value A
1815 Y90e5 T ¢ S CPU (sl g
Contents ACCU 1 ACCU 2 ACCU 3 ACCU 4
before executing PUSH instruction | value A value B value C value D
after executing PUSH instruction value A value A value B value C

H e
L MW10 &S\’)}:Y‘,A;Tgs)gb{,q-j\)}:Y_,A;T):SMWIO )‘.L:La}f:j)gjliﬁjé
PUSH .
St
ENT Enter ACCU Stack :STL sgwd
ENT o

SNASa ST abY 58 aly ¥ sV ST 6 g 3, 5 65550 ST Hler sW CPU (sl bis S ENT ) s2sl g

.,u},gﬁaﬁ;sx‘)):\),ﬁ;l',;@p@u;)”&Load BY- R Y WA

N Jke
L DBDO  .DBD8 5;.oulsp5ACCUL ,sDBD4 sDBDO rar ims Jie iyl 55
'_'|_ :BM o2l 533,50 )5 ACCUL ;3 DBDB 5 5, ACCU2 4 L5 par o5 350
L DBD8 (2165 sk s om il S por 55, JG L DBD12 ) s Sl o
ENI DBD12 i ¥ Y ST Y 55 0a ST e s G032 JSG L ENT s 17
- R 52 4 0l oS DBD8 s aS N5 ,5V¥eST ;5 DBD12 0T i u
/ R (DBDO+DBD4) sx ¥ 55V ST (sse [R5 smmss pin ado )V 55V 50,81

T DBD16

Y pn ST 35 tomts Sk 5 (DBDB-DBD12) sV 55505 (s e 1
.LJL_G»JLE:JDBD16 ‘Ul’!JT)‘j ol aﬁ:'-‘: \

LEAVE ACCU Stack

:STL jgiwd

LEAVE o B
A S s Yy VY e ST csme 350 HK 55V 50 ST e b CPU (¢l s Lis 4 LEAVE | st g g
Sllons 1SSE S and Sl 5 Lsd S5 e Ll sV ST 505, S i 5 ik Sl g SIS e ol S

LS i E 5) Sl Y e ST A Jos
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INC Increment ACCU-1—L-L :STL jgwd

INC <8 bit integer > o
Sleidn plo dlain 0,53 ) 5V ST 51 ide et 53 1) a2 5 s 3l SO ACCU-1-L-L jlaie 4 INC ) st g gl
O S e e 33Mel (g 39 0 S (G A palie sl bal 5 gres pl lese (b o 0 Y Y se ST 55 ) 55V 5a ST

+D s 3 G PY palie sl 5 T gts 51 WV slie 038 SLA sl Sl gy il 515 YO0 s Sl i

A M\)’ i
S Jbe
L MB22 :)"L:ABKAMBZZ QMJJ%@}A}LA‘&&,&:MBZZ )‘.&A}x})d&ﬁ)}
INC
T MB22
DEC Decrement ACCU-1—L-L :STL gwd
DEC <8 bit integer > o B

L;L@@,_L»..»_L,.;N?s\,,:Yy;T;lu;qu)alJ@}@rsvS{ACCU-l-L-L i SIDEC ) szust gy
oS e g 33l i 50 SG G A olie ol ) gt pl les (BU 5 09 Y )5V e ST 55 ) 555 ST

oslizal =D g GE 2o MY slie gl 9T g 51 o W il 05,87 LSl (6l Sl ol 15 515 Yoo ﬂ;u},;w

A sl
HJbe
L MB22 Spton o SMB22 Dlen s ot 5 o8 (S W a MB22 e 15, Jlte 3
DEC
T MB22

+AR1 Add ACCU1 to Address Register 1 tSTL Hgiwd

+AR1 o B

+AR1 <P#byte.bit>

et 3 et g0 93 Al SMie (ol e mer ART L1 ACCU-1-L 3 odb o5 )\ promes jMde +ART st 58
A5l +32767 5-32768

leis paseia ) 255 max ARL Ll oS 2T Hlais +AR1 <P#byte.bit> sz

) Jts

L +300 35hen gz ARD s L ¥ e s Jie pl )
+AR1

Y Jbe

+AR1  P#300.0 5 shee 6LIARD 4,300.0 T e ol s
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+AR2 Add ACCU1 to Address Register2 tSTL sgiw3

+AR2 ho
+AR2 <P#byte.bit>
55,00 J8GAR2 (gl s Lot Gl FART s aline ) g2 ool g

HJbe

L +300 3 sz ARZ Ui LY sue Jle ol 3
+AR2

Y Jbe

+AR2  P#300.0 shs 6ULIAR2 4,300.0 <odT e ol s

BLD Program Display Instruction (Null)  :STLswe

BLD <Number > o B
STL &y3a FBD LLAD wbyy (8555, S PG Ly (il (slp Loy dais plonil ool IS BLD st g 4

o3l J:il.«.;wd,)(BLD255 s BLDO w.r)r.';m:.w.]a‘.u‘,: o.\..id:._.xJLgLA :Apl{&;bjl)}h!));ﬂ: ool 3 sie o3l u:'-LL"’

.3}:..:,:
NOPO Null Instruction :STL g
NOPO o

Sy 33 g 4l 5o 5 dadad plail ol ) ol (NO Operation ) s il 5147 ghiles NOPO sl & i

ol i 03 5L5 L Bit Pattern hls smws pl 3,0 5 03

NOP1 Null Instruction tSTL jgiwd

NOPO e
Wl & 03 5Ls L Bit Pattern s ) sws uldadd plowit ol 518 NOPO b 5 NOPL ) st g g
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dade 0las 1) MB10T ol 5l las sle Ol 457 55 Jadder Olsiee dates 0lis |y MWI100 lgns oS G S8 w a5

s pten G Lo Bl oty e ba S 05 8 5 o 01573 68 iy or S 283 sl g 4 155 oSl

MB101

Scan Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit 0

Cycle
0 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 1
2 0 0 0 0 0 0 1 0
3 0 0 0 0 0 0 1 1
4 0 0 0 0 0 1 0 0
5 0 0 0 0 0 1 0 1
6 0 0 0 0 0 1 1 0
7 0 0 0 0 0 1 1 1
8 0 0 0 0 1 0 0 0
9 0 0 0 0 1 0 0 1
10 0 0 0 0 1 0 1 0
11 0 0 0 0 1 0 1 1
12 0 0 0 0 1 1 0 0
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Bits of MB100 Frequency in Hertz Duration

M 101.0 2.0 05s (250 ms on / 250 ms off)
M 101.1 1.0 1s (0.5s0on/0.5 s off)

M 101.2 0.5 2s (1son/1soff)

M 101.3 0.25 4s (2'son/2s off)

M 101.4 0.125 8s (4 son/4 s off)

M 101.5 0.0625 16s (8 son/8s off)

M 101.6 0.03125 32s (16 s on/ 16 s off)

M 101.7 0.015625 64s (32 s on /32 s off)

wilas THZ 0T Ll 3 oS dads 0L HMI0L T o Consy 5 JSS
Signal state of Bit 1 of MB 101 (M 101.1)
Frequency =1/T=11s=1Hz

|-l— T —h-|
1
M101.1 0
I T T T T T T Time
0 250ms 05s 0.75s 1s 1253 15s
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Thumbwheels for setting BCD digits

qE

Crven

l l A 4 4 A4
Heat 7 0 7 0 Bits
Q4.0 | xxxx | 0001 | 1001 ] 0004 | Wo
[P F— BO S — IB1 . B‘}"tEfE-

(P Start push button 1 0.7

Gb S S eat bols I a el 9 U0 1 BCD sue o s oS (S slemaSa i plaST

1wl ol 0315 IWO S39)8 AJJ.!J J}J:—

I1.3 b I1.0 (le 39 b&irﬁ)élﬁ
I1.7 b I1.4 sla s34 olinrj)élﬁ
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Q0.0
S5T#30S

D T1
Q0.0

AOrnoO000O0O

SFB3 Lugi olgsddd Slig b Ll sbws! A1
Sl o 1 b ol s (sl b Wl A5 (sl TP eSChas ¢l L L SFB3 2556
LQ s sIN 55 25 JSKbssiee pBQ (s 3 PT (03555 55 et (i sl U (I IN (63555 i VL &S L
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B Joow Jouaz -1

:NWQﬁﬁjg)ﬁlJWd}kSymbol Table jfoslizul b

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 ) 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 ) 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 Q 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 b5.1|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 QO 4.0|BOOL | Activates the inlet valve for ingredient A
Inlet valve B QO 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 T 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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(FB ) Function Block > -Y

OT (535 503,5 slmI FBL oy (SO 2806 ¢ eSS abisy 03 55kt cps . 5555l OB I JSFB ol 03 (il 57 slailes
353 3L LAD/STL/FBD wb; eue 55 b iSn 550U

S o ges g s 5 m den (1 0 (630 5m 5 IS ) ool Y o glate La g ge e 511 FB oS0 Sl 4 5 L
o3zl 0T 53 457 50 (sla it Ul b STl (o it b ol yon (2506 ool (6 g ¢ s (63305 (onropeS e ) 33 0
NAS,ke G sl 059 03 s

(Start) ;55 @il oly sl s2505

(Stop) 55 pkaé 512 52505

(RESPONSE) (535, 5 O sims 1Sen LIS 55 50 s Ol 87 JLK

3353 Olgim 0L cpl (RESPONSE_TIME) 354 o cpund S jlial alamed 31 55 g0 0d e JW&Kw L ys (sl &5 Sl Job
S ez Il ol (6 el s 3 sdes o5lial J 28 (gl

(Timer_NO)wsl sizs 3l 53 5 g0 IS (38 O3 31 oy 4 G50 53 ks sl b

(Fault) G5 les olas gl B Ol gimy 5 &

(TIMer_BCD) ,a:b ldis (gjlw o3 gl ¢Skl e

(Start_Dsp) ;5 s 035 b Lisled 6l s 5

(Stop_Dsp) ;55 025 ghid Sl sl (s &

(Starts) | 5 s & ylanl Slads slaws (g3l 0,53 (5l Skl iz

(MaiNt) Sl juass sl dow s 00 & G35 Dl slus &S B9 6l 25 &

(Reset_Maint) ol s 25 05,8 S (55 Sl 51l un 5 63505

dade Shles ab g e sla s 5 (63505 by s SO IS Gl 5 IS

Start Fault
Stop Start_Dsp
Response Stop_Dsp
Reset Maint Maint
Timer_Mao Motor

Response_Time

Maotar

s pals ) B S o SGLAD 53 H5FBL wali ooy LS &S JUIS7 51 OB s S1eSM 236 cpl (b 1 e
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)J(STAT) &b‘dhﬂb}(out)h f}f—g(ln)\,& S39)9 C...n‘;-b t)‘yr:.g.:a;,a.:j’: FB 5‘% d}"".‘)")"‘f“")!

s e SIFB (61l OLL 51 ey g ot o3 LStACK 5 (TEMP) 550 la e S g L giin 0,55 ¢S

Address |[Declaration |Hame Type Initial wvalue [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
f.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

Jsleo Lol an STL &y g sl 2 pf o 50 55 3550 SV w4 5 L | 0L » Code Section cad 53 05571

Wl 0 Syl 55 53 (5429 Sy 5o ,3)LAD

LAD \ STL

JsSen sl 1y edY 2esF g odd AND 808 Lo ghd g s)ludl ol slLdliZaw
SosF gy L5 o OR - syl us!l ol ) JUiShw Ly 2ey3 JUSaw . 451 0055 olayl
Ll Start JUSow oo ) 4 syl g o wile (Bl HlugSS 043 O gy Oy Liwl

Network 1 Start/stop and latching
Al
#3tart #3top #Motor O(#Start
[ | 11 { — O #Motor
#Motor )
| 1 AN #Stop
t = #Motor

DsSse gwly pakdo s 0SS Ol So Sy 4S8 oo 50 e JUSaw b ) Ly
oL gl .JJ)S_.\_»O/“ Jlxzs e g Sg JL.\S_A_LU'/_‘ 9 Jlzs LUhas Jl_xj_)._m‘/x D g Q_'el_ug
003800 0 3d S Ly o 4 SAdl 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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Sedae 0010 @l Ho Sl pal sl Hedee Gub by

Network 3 Start lamp and fault

#Response #itart_Dap
| £ | reset
H v : A #Response
#Fault = #Start_Dsp
{rR— R #Fault

Sedun 0310 gl HeSl gl sl seSse iBeS

Network 4 Stop lamp
AN #Response

| #Responsze #3top_Dsp
|/ oy |
| v o = #Stop_Dsp

Dodo 0 Fd S Liso Ho Hedee GUd gy Olxdd dlaxS

Network 5 Counting the starts
A #Motor
FP #Start_Edge
JCN lab1
L #Starts
+1
T #Starts
lab1: NOP 0

Do gy yel ol sl o Ol a3 E > dw o oLy 4 Ggd Olxidd dlaxS5 45|

Network 6 Maintenance lamp

CHWP ==I #Maint

F L #Starts
L | L 50
#5tarts —{IN1 >=
= #Maint

50— INz

aols £l > g odd ydo Fsd Olrdy DlaxS wady HLIS Ty Gw sy oS 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

DB sbwl-A
& l;bTﬂjﬁ&b)aA;“L@T&&6})W.v§§?~>@\DBl ,DB2 , DB3 (sl 4 DB au SN ai sy o
b3S s FB oYL dsdr 5548 olakks DB 0us 5L L 0T 51w sl Instance g5 516 aylens < FBI

JSTEY r._.a\,;-
Mew Data Block >
Elock: DE1
Brogramming T ool I DB Editor TI
Create

i Data block

" Data block referencing a user-defined data bype

@& D ata block referencing a function biock!

Azzighment

M
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FC (il o1y -4
iS¢ S kg 5o pskte L5 gd sl 5 b OB I 5 Wb 5 ks ol 3 OB1 i 55 FC1 0 FB1 wiles
555 JLLAD/STL/FBD sy bow 55 b 0iSn oSS 0T (555 5 03,8 3l FC1 o

o2, Close ;0pen (55 s » sl GASKB cpl 53 5 JSE G 5 st ealinal s 5 4085 ¢ 25,5 sl s ¢l » FCL
535 oslizal (Latching) ous ,lug& s I, Valve sy,s

Aade S F0BL lestl s 53,5 g s 5 Ol |y g5 055 a5 sbe Cans s FC1 2506
IUJ,g.x.:x,..ujpo)'l,,l«fd_usvﬁlJg_gﬁkl,s..x*{wﬁ«f”h;m;);:ﬁm\?'\};OBl SIFCL By ol gy
Sl s 4S5k und OBl 55 oes 5 5dus ook p FC 4 kil Olap Ol gins T a5 ols 1,6 OB1 )5 wads

25 eabk 3 (Gl oY) (S50 s 5 oS 4 (5 035 4 5 5L FC Lawgodd a5

COpen Dsp_Open
Close Dsp_Closed
Walve | _Sp_osec
Valve
155 a5 555 FC WL s 3 bn b
Jddress |Declaration |Hame Type Initial wvalue |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

Wl s BB (S5l OT 51 25w 2 psgde s okbosls 0L 5 S 53 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
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OBl >Ib -1
Pl odd (b 5 (G e ) 5l b 3 sk 2] (IS oy 5m T OBL il

Operating system

F 3

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 FB 1
Instance DB 2
Inlet valve B FC 1
Feed valve B FC 1
]
Agitator motor FB 1
Instance DB 3
Drain valve > FC 1
-+
Switch for tank level
measurement
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3 s T VU Jadr 53 SN 05 5L ) g - prloi &S Sl 3 g 45 51 Ygene S OB (g5, SO aby o

ﬁ&g:;l)OBl asl 3 oslazal sl ‘)JEJ5)}.&(,5}.&6‘.&&L@JT&L@,’J\)).@\Méfﬁbﬁffmbf\)&uﬁiﬁa

Al okl g5, 55 IS5 ks Enable_motor il . oyl

Address |Declaration |Hame Type Init:(Comment
0. O cenp OBEl_EW CLARS EYTE Bits 0-3 = 1 (Coming 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, 0OEL)
4. 0| tenp 0Bl_FESERVED_1 BYTE Reserved for system
5. 0| tenp OEl_RESERVED_= BYTE Reserved 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 MUﬂ)) RGO PR AJJ}T &wﬂ@\w‘ Q}J{j%@u\\f MQ\’M )bSTL O g MLJJUI-A

0= oslizul View > Display With (s 5| wtét{mw@,\{gu}uuﬂﬁlﬁ,@f
@Jgﬁ,a.\sla.m@f:# u)&»p&gu{.x,ﬁfﬂ; “ “&\;&M@Lﬂl [PL RN Qb};.»:):;,.m\;':m'@\(

s S o slalus g la pane
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STL Program Without Symbolic Name

STL Program With Symbolic Name

1.6
1.3

Q 95
#Enable Motor

n x> >
Z

Network 1 Interlocks for feed pump A
A "EMER_STOP_off"

A "Tank_below_max"

AN "Drain"

= #Enable Motor

I 0.0
#Enable_Motor
#Start_Fulfilled

> >>

-~

I 0.1
N #Enable_Motor

n~0Q00

#Stop_Fulfilled

CALL FB 1, DB1

Start =#Start_Fulfilled
Stop :=#Stop_Fulfilled
Response :=10.2
Reset_Maint :=11.7
Timer_No :=T12
Response_Time:=S5T#7S
Fault :=Q4.5
Start_Dsp :=Q4.2
Stop_Dsp :=Q4.3

Network 2 Calling FB Motor for ingredient A
A "Feed_pump_A_start"

A #Enable_Motor

= #Start_Fulfilled

A(

O "Feed_pump_A_stop"

ON #Enable_Motor

)

= #Stop_Fulfilled

CALL "Motor_block", "DB_feed_pump_A"
Start :=#Start_Fulfilled

Stop :=#Stop_Fullfilled
Response :="Flow_A"
Reset_Maint :="Reset_maint"
Timer_No :=T12
Reponse_Time:=S5T#7S

Fault :="Feed_pump_A_fault"
Start_Dsp :="Feed_pump_A_on"
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
Sb T 13 SDT13
AN Q 44 AN "Feed_pump_A"
R T 13 RT13
A T 13 ATA13

#Enable_Valve

= #Enable_Valve

AN | 0.2

AN Q 44

= #Close_Valve_Fulfilled

CALL FC 1

Open :=#Enable_Valve

Close :=#Close_Valve_Fulfilled
Dsp_Open :=#Feed_Valve_A_Open
Dsp_Closed:=#Feed_Valve_A_Closed
Valve :=Q4.1

Network 4 Inlet valve control for ingredient A
AN "Flow_A"

AN "Feed_pump_A"

= #Close_Valve_Fulfilled

CALL "Valve_block"

Open :=#Enable_Valve

Close :=#Close_Valve_Fulfilled

Dsp_Open :=#Inlet_Valve_A_Open
Dsp_Closed:=#Inlet_Valve_A_Closed

Valve :="Inlet_Valve_A"

AN | 02

AN Q 44

= #Close_Valve_Fulfilled

CALL FC 1

Open :=#Enable_Valve

Close :=#Close_Valve_Fulfilled
Dsp_Open :=#Feed_Valve_A_Open
Dsp_Closed:=#Feed_Valve_A_Closed
Valve :=Q4.1

Network 5 Feed valve control for ingredient A
AN "Flow_A"

AN "Feed_pump_A"

= #Close_Valve_Fulfilled

CALL "Valve_block"

Open :=#Enable_Valve

Close :=#Close_Valve_Fulfilled

Dsp_Open :=#Feed_Valve_A_Open
Dsp_Closed:=#Feed_Valve_A_Closed

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 1 16 A "EMER_STOP_off"
A 1 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 SS5T#1S L S5T#1S
SD T 15 SDT15
AN Q 54 AN "Feed_pump_B"
R T 15 RT15
A T 15 AT15

#Enable Valve

= #Enable Valve

AN I 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 :=Q5.1

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
A1 14
AN Q 95

= #Enable Motor

Network 11 Interlocks for agitator
A "EMER_STOP_off"

A "Tank_above_min"

AN "Drain"

= #Enable_Motor

I 1.1
#Enable Motor
#Start_Fulfilled

o Il »>

—

1.2

~Q
Z
FH
sl
8
=
[¢]
<
=t
Q
=

= #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 =Q8.0 Motor :="Agitator"
Network 13 Interlocks for drain valve
A 1 16 A "EMER_STOP_off"
A T 15 A "Tank_not_empty"
AN Q 8.0 AN "Agitator"

#Enable Valve

="Enable_Valve

I 0.6
#Enable Valve
#Open_Drain

> >

—~

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 1 15 AN "Tank_not_empty"

= Q 92 ="Tank empty disp"
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Do you want to delete the gystem data on the module
[0/2/0] CPU 318-2 completely and replace thern with
offling system data?

[ Do nat display this Meszage again.
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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/0s

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

CIENIRINIeNE

Compliance

Common elements

N[N [ [ [ [ [

[y

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)

N[N [N [ [ [ =

N[~

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

AIWWWWWWIWIW
N|OU|R(WN|=

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.1l 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

C2.1 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

C5 DFB requirements

C5.1 Device Control

C5.2 Frequently used Functions

C5.3 Special Functions

Annex C Example of PLC software implementation

Annex D Example of PLC communications implementation
Annex E Example of PLC fuzzy control language implementation
Annex F Example of a PLC system in safety-related application
Annex G Reference standards

IEC 61131-5 Messaging service specification (Communication)

TABLE OF CONTENT IEC 61131-5

1 Scope

2 Normative references

3 Definitions

4 Symbols and abbreviations

5 Models

5.1 PC Network communication model

5.2 PC functional model

5.3 PC hardware model

5.4 Software model

6 PC communication services

6.1 PC subsystems and their status

6.2 Application specific functions

7 PC communication function blocks

7.1 Overview of the communication function blocks
7.2 Semantic of communication FB parameters

7.3 Device verification

7.4 Polled data acquisition

7.5 Programmed data acquisition

7.6 Parametric control

7.7 Interlocked control

7.8 Programmed alarm report

7.9 Connection management

7.10 Example for the use of communication function blocks
8 Compliance and implementer specific features and parameters
8.1 Compliance

8.2 Implementation specific features and parameters
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Annex A

A.l (normative) Mapping to ISO/IEC 9506-5

A.2 Application specific functions

A.3 PC object mapping

A.4 Communication function block mapping to MMS objects and services
A.5 Implementation specific features and parameters

Annex B (normative) PC behavior using ISO/IEC 9506-2

B.1 PC communications mapping to MMS

B.2 Implementation specific features and parameters
Annex C (informative)

Index

IEC 61131-6 reserve for future use

IEC 61131-7 Fuzzy Control Programming

Detail not available

IEC 61131-8 Guidelines for the application and implementation of
programming languages

TABLE OF CONTENT IEC 61131-8

1 General

1.1 Scope

1.2 Normative references

1.3 Overview

2. Introduction to IEC 61131-3

2.1 General considerations

2.2 Overcoming historical limitations

2.3 Basic features in IEC 61131-3

2.4 New features in the second edition of IEC 61131-3
2.5 Software engineering considerations

w

Application guidelines

Use of data types

Data passing

Use of function blocks

Differences between function block instances and functions

Use of indirectly referenced function block instances

Recursion within programmable controller programming languages

Single and multiple invocation

Language specific features

Use of SFC elements

Scheduling, concurrency, and synchronization mechanisms

= O
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Communication facilities in ISO/IEC 9506/5 and IEC 61131-5
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3.12 Recommended programming practices

4. Implementation guidelines

4.1 Resource allocation

4.2 Implementation of data types

4.3 Execution of functions and function blocks

4.4 Implementation of Sequential Function Charts (SFCs)
4.5 Task scheduling

4.6 Error handling

4.7 System interface

4.8 Compliance

4.9 Compatibility with IEC 617-12, 617-13, and 848

5. Programming support environment (PSE) requirements
5.1 User interface

5.2 Programming of programs, functions and function blocks
5.3 Application design and configuration

5.4 Separate compilation

5.5 Separation of interface and body

5.6 Linking of configuration elements with programs

5.7 Library management

5.8 Analysis tools

5.8.1 Simulation and debugging

5.8.2 Performance estimation

5.8.3 Feedback loop analysis

5.8.4 SFC analysis

5. Documentation requirements

5.10 Security of data and programs

5.11 On-line facilities

Annex A Changes to IEC 61131-3 2nd Edition

A.l Reasons for the 2nd edition of part 3

A.2 Corrigendum

A.3 Amendment

A.3.1 Numeric literals (2.2.1) - typed literals

A.3.2 Elementary data types (2.3.1) - double-byte strings
A.3.3 Derived data types (2.3.3) - enumerated data types
A.3.4 Single element variables (2.4.1.1) - 'wild-card' direct addresses
A.3.5 Declaration (2.4.3) - Temporary variables

A.3.6 Type assignment (2.4.3.1) - RETAIN and NON_RETAIN Variable attributes
A.3.7 Function ( 2.5.1) - Use EN/ENO

A.3.8 Declaration (2.5.1.3) - Function invocation with VAR_IN_OUT
A.3.9 Type conversion functions (2.5.1.5.1)

A.3.10 Functions of time data types (2.5.1.5.6)

A.3.11 Function blocks (2.5.2) - Extended initialisation facilities
A.3.12 Pulse action qualifiers (2.6.4.4)

A.3.13 Action control (2.6.4.5)

A.3.14 Configuration initialisation (2.7.1)

A.3.15 Instruction List (3.2)

A.3.16 Formal specification of language elements (Annex B)
A.3.17 Further amendments

ANNEX B SOFTWARE QUALITY MEASURES

ANNEX C

INDEX
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Resolution in Bits (+ Sign) Decimal o Hex High-Order Byte Analol?o\\:va-lgfder Byte
8 128 80 VZ0000000 1TXXXXXXX
9 64 40 VZ0000000 01XXXXXX
10 32 20 VZ0000000 001XXXXX
11 16 10 VZ0000000 0001xxxX
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 6C00
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 | AFOOY
—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 | 8100H
<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 | TTTH 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 Q 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 TFFFHR Overflow
1000.0 10000 27T0H
: : : Overrange
850.1 8501 2135H
850.0 8500 21341
: : : 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 D120
—-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 FFPH Overflow
295.0 2950 BEeH
: : : Overrange
250.1 2501 9CsH
250.0 2500 gCaH
: : : Nominal range
-60.0 -600 FDAgH
—-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 HILI00 Decimal Hex
>295.00 32767 TFFFH Overflow
295.00 29500 733CH
: : : Overrange
250.01 25001 B1A%H
250.00 25000 GTABH
: : ’ 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 Fo7ar
<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 ho ey


www.mohandesyar.com

b Jg5 g0 5 dnld!

Thermocouple Type N
Temperature Units
Range in °C Range
Type N Decimal | Hexadecimal
>1550 32767 | °%H Overflow
1550 15500 | 3CBCH
: : : Overrange
1301 13010 | 3202
1300 13000 | 3%
: : ' Nominal range
-270 —2700 | Fo74H
<270 <2700 | o7 Underrange
Thermocouple Type J
;Zr::::i?ge Units Range
Type J Decimal | Hexadecimal
>1450 32767 | A Overflow
1450 14500 | JOA%H
: : : Overrange
1201 12010 | “ZEFAH
1200 12000 | ZFEOH
: : ) Nominal range
-210.0 —2100 | F7CCH
<210 <2100 | <FTCCH Underrange
Thermocouple Type E
l’;z:ng:;:zzre Units Range
[Type E Decimal Hexadecimal
>1201 32767 TFFFH Overflow
1200 12000 2EEOH
: : Overrange
1001 10010 27TAH
1000 10000 27T0H
: : : Nominal range
1270 2700 Fo7an
< 271 < 2700 <ForaH Underrange
Thermocouple Type L
;z:‘g:;:ﬁlge Units Range
Type L Decimal | Hexadecimal
>1150 32767 | TTTH Overflow
1150 11500 | ZCECH
: : : Overrange
901 9010 23328
900 9000 2328
: H ) Nominal range
—-200 —2000 | P&
<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 9400H
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 STEFFR 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
Mnemonics

ABS
ACOS
AD
AN
AN(
ASIN
ATAN
AW
BE
BEC
BEU
BLD
BTD
BTI
CAD
CALL
CALL

Program Elements
Catalog
Integer math Instruction

Bit logic Instruction

Bit logic Instruction
Accumulator
Accumulator

Integer math Instruction
Integer math Instruction
Integer math Instruction
Integer math Instruction
Compare

Integer math Instruction
Integer math Instruction
Integer math Instruction
Integer math Instruction
Compare

Floating point Instruction
Floating point Instruction
Floating point Instruction
Floating point Instruction
Compare

Bit logic Instruction

Bit logic Instruction
Floating point Instruction
Floating point Instruction
Word logic Instruction
Bit logic Instruction

Bit logic Instruction
Floating point Instruction
Floating point Instruction
Word logic Instruction
Program control
Program control
Program control
Program control
Convert

Convert

Convert

Program control
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
\[@
JCB
JCN
JL
M
IMZ

JNBI
JO
JOS
JP
JPZ
JU
JUO
1z

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
Mnemonics
L DILG

L DINO
LSTW
L

L

LARI
LAR1 <D>
LARI1 AR2
LAR2
LAR2 <D>
LC

LC

LEAVE
LN
LOOP
MCR(
YMCR
MCRA
MCRD
MOD
NEGD
NEGI
NEGR
NOP 0
NOP 1
NOT

O(
oD
ON
ON(
OPN
oW
POP
POP
POP
PUSH

Program Elements
Catalog
Load/Transfer

Load/Transfer
Load/Transfer
Timers

Counters

Load/Transfer
Load/Transfer
Load/Transfer
Load/Transfer
Load/Transfer
Counters

Timers

Accumulator

Floating point Instruction

Jumps

Program control
Program control
Program control
Program control
Integer math Instruction
Convert

Convert

Convert
Accumulator
Accumulator

Bit logic Instruction
Bit logic Instruction
Bit logic Instruction
Bit logic Instruction
Bit logic Instruction
Bit logic Instruction
DB call

Word logic Instruction
Accumulator
Accumulator
Accumulator
Accumulator

Bit logic Instruction
Counters

Timers

Description

Load Length of Instance DB in ACCU 1
Load Number of Instance DB in ACCU 1
Load Status Word into ACCU 1

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)

Load Current Counter Value into ACCU 1 (the current counter value
can be a number from 0 to 255, for example, L C 15)

Load Address Register 1 from ACCU 1

Load Address Register 1 with Double Integer (32-Bit Pointer)
Load Address Register 1 from Address Register 2

Load Address Register 2 from ACCU 1

Load Address Register 2 with Double Integer (32-Bit Pointer)

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)

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 ACCU Stack

Generate the Natural Logarithm of a Floating-Point Number (32-Bit)
Loop

Save RLO in MCR Stack, Begin MCR

End MCR

Activate MCR Area

Deactivate MCR Area

Division Remainder Double Integer (32-Bit)
Twos Complement Double Integer (32-Bit)
Twos Complement Integer (16-Bit)

Negate Floating-Point Number (32-Bit, IEEE-FP)
Null Instruction

Null Instruction

Negate RLO

Or

Or with Nesting Open

OR Double Word (32-Bit)

Or Not

Or Not with Nesting Open

Open a Data Block

OR Word (16-Bit)

CPU with Two ACCUs

CPU with Four ACCUs

CPU with Two ACCUs

CPU with Four ACCUs

Reset

Reset Counter (the current counter can be a number from 0 to 255,
for example, R C 15)

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
1/Q ab [Input/output 112 0.2/0 3 0.1 0.08 0.1
M ab [Bit memory 1**2 0.2/03 0.1 0.08 0.1
L ab |Local data bit 2 0.3 0.1 0.08 0.1
DBX ab |Data bit 2 0.3 0.1 0.08 0.1
DIX ab [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 ab [Input/output 1*2 0.2/0 3 0.1 0.08 0.1
M ab [Bit memory 112 0.2/0 3 0.1 0.08 0.1
L ab |Local data bit 2 0.3 0.1 0.08 0.1
DBX ab |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+
XIXN Exclusive OR/
Exclusive OR NOT
{e] ab [Input/output 2 0.3 0.1 0.08 0.1
M ab [Bit memory 2 0.3 0.1 0.08 0.1
L ab |Local data bit 2 0.3 0.1 0.08 0.1
DBX ab |Data bit 2 0.3 0.1 0.08 0.1
DIX ab [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 \Via 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] 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.
O/ON OR/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] 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. lparameter)
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. imer/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

+

1)

Plus time required for loading the address of the instruction (see page 20)
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 Using 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=1and
CC0=0))
>=0 Result>=0 1 0.1 0.1 0.08 0.1
(CC1=1 and CCO=0) or
CC1=0 and
CC0=0))
<=0 Result<=0 1 0.1 0.1 0.08 0.1
(CC1=0 and CCO0=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 1/Q a.b IThe positive/negative edge is 2 0.4 0.2 0.16 0.2
M ab ndicated 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 he 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”
Q 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+
nternal
c [AR1,m] Register-indirect, area- 2 0.4+ 0.2+ 0.16+ 0.2+
nternal (AR1)
c [AR2,m] Register-indirect, area- 2 0.4+ 0.2+ 0.16+ 0.2+
nternal (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
1D Words CPU 412 CPU 414 CPU 416 CPU 417
Setting/Resetting Bit Addresses, continued
= |Assign RLO
11Q ab To input/output 172 0 3/0.4 02 0.16 02
M ab [To bit memory 1212 03/0.4 02 0.16 02
L a.b To local data bit 2 0.4 02 0.16 02
DBX a.b ITo data bit 2 0.4 02 0.16 02
DIX ab ITo instance data bit 2 0.4 02 0.16 02
ic [d] Memory-indirect, area- 2 0.4+ 02+ 0.16+ 02+
internal
c [AR1,m] Register-indirect, area- 2 0.4+ 02+ 0.16+ 02+
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+ 02+ 0.16+ 02+
AR2,m] |Area-crossing (AR2) 2 0.4+ 02+ 0.16+ 02+
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 ISet 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 ITf Start timer as pulse on edge [17/2 03/0.4 02 0.16 02
T [e] change from “0” to “1” 0 3+0.4+ 02+ 0.16+ 0.2+
ITimer para. 2 0.4+ 02+ 0.16+ 02+
SE T f Start timer as extended pulse [1/2 03/0.4 02 0.16 02
on
T [e] ledge change from “0” to “1” 0.4+ 02+ 0.16+ 02+
[Timer para. 2 0.4+ 0 2+ 0.16+ 02+
SD T f Start timer as ON delay on ~ [1"/2 03/0.4 02 0.16 02
ledge
T [e] ichange from “0” to “1” 0.4+ 02+ 0.16+ 02+
[Timer para. 2 0.4+ 02+ 0.16+ 02+
SS Tf Start timer as retentive ON 1”72 0 3/0.4 02 0.16 02
delay
IT [e] lon edge change from “0” to 0.4+ 02+ 0.16+ 02+
eqm
[Timer para. 2 0.4+ 0 2+ 0.16+ 02+
SF Tf Start timer as OFF delay on  [1"/2 0 3/0.4 02 0.16 02
ledge
IT [e] ichange from “0” to “1” 0.4+ 02+ 0.16+ 02+
[Timer para. 2 0.4+ 02+ 0.16+ 02+
FR I f Enable timer for restarting on [1"/2 0 3/0.4 02 0.16 02
T [e] ledge change from “0” to “1” 0.4+ 02+ 0.16+ 02+
(reset edge bit memory for
[Timer para. istarting timer) 2 0.4+ 02+ 0.16+ 02+
R f Reset timer 1712 03/0.4 02 0.16 02
T [e] 0.4+ 02+ 0.16+ 0.2+
[Timer para. 2 0.4+ 02+ 0.16+ 02+

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 ps
IAddress Description in }
ID Words | CPU412 | CPU414 | CPU 416 CPU 417
Counter Instructions
S Cf Presetting of counter on edge [1%/2 03/0.4 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 03/0.4 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 1912 03/0.4 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
PB a Peripheral input byte 2 2 03 0.1 0.08 0.1
MB a Bit memory byte 1912 02/0.3 0.1 0.08 0.1
LB a Local data byte 2 03 0.1 0.08 0.1
DBB a Data byte 2 03 0.1 0.08 0.1
DIB a Instance data byte 2 03 0.1 0.08 0.1
g [d] Memory-indirect, area- 2 03+ 0.1+ 0.08+ 0.1+
internal
g [AR1,m] Register-indirect, area- 2 03+ 0.1+ 0.08+ 0.1+
internal (AR1)
g [AR2,m] Register-indirect, area- 2 03+ 0.1+ 0.08+ 0.1+
internal (AR2)
B[AR1,m] IArea-crossing (AR1) 2 03+ 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 02/0.3 0.1 0.08 0.1
Qw Output word 112 02/0.3 0.1 0.08 0.1
PIW a Peripheral input word % 2 03 0.1 0.08 0.1
MW a Bit memory word 1912 0 2/0.3 0.1 0.08 0.1
LW a Local data word 2 03 0.1 0.08 0.1
DBW a Data word 2 03 0.1 0.08 0.1
DIW a Instance data word 2 03 0.1 0.08 0.1
... into ACCU1-L
h [d] Memory-indirect, area- 2 03+ 0.1+ 0.08+ 0.1+
internal
h [AR1,m] Register-indirect, area- 2 03+ 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) 2 0 3+ 0.1+ 0.08+ 0.1+
W[AR2,m] |Area-crossing (AR2) 2 03+ 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.

|IAddress
ID

Description

Length
in
Words

Execution Time in ps

CPU 412 | CPU 414 | CPU 416 ‘ CPU 417

Load Instructions, continued

L

Da
QD
PID a

[

MD
LD a

[V

DBD
DID a

(V)

i [d]
i [AR1,m]
i [AR2,m]

D[AR1,m]
D[AR2,m]
Parameter

k8

k16

k32
Parameter

2#n

B#16#p

Wi#16#p

DW##16#p

~

XX’

XXX

'XXXX’

D# time

value

IS5T# time value

TOD# time value
T# time value

IC# count value
B# (b1, b2)

B# (b1, b2, b3,
bd)

P# bit
pointer

L# integer
Real number

Load ...

Input double word

(Output double word
2F)’eripheral input double word

Bit memory double word
Local data double word

Data double word

Instance data double word
... in ACCU1
Memory-indirect, area
nternal

Register-ind., area internal
AR1)

Register-ind., area internal
AR2)

IArea-crossing (AR1)
IArea-crossing (AR2)

|Via parameter

Load ...

8-bit constant into ACCU1-LL
16-bit constant into ACCU1-L
32-bit constant into ACCU1
Load constant into ACCU1
addressed via parameter)
Load 16-bit binary constant
nto

IACCU1-L

Load 32-bit binary constant
nto

IACCU1

Load 8-bit-hexadecimal
constant

nto ACCU1-L

Load 16-bit hexadecimal
constant into ACCU1-L
Load 32-bit hexadecimal
Load ...

Load 1 character

Load 2 characters

Load 3 characters

Load 4 characters

Load IEC date

Load S7 time constant (16
bits)

Load IEC time constant
Load 16-bit time constant
Load 32-bit time constant
Load counter constant (BCD
icode)

Load constant as byte (b1,
b2)

Load constant as 4 bytes
b1, b2, b3, b4)

Load bit pointer

Load 32-bit integer constant
Load floating-point number

172
12
2

1972
2

NN

N ON® N WWWNN [&5)

N

3

3
3

0.3/0.4
0.3/0.4
0.3/0.4

0.3/0.4
0.4

0.4
0.4

0.4+
0.4+
0.4+
0.4+
0.4+
0.4+
0.2

0.2

0.3
0.2/0.3+

0.2

0.3

0.1

0.2
0.3
0.2
0.2
0.3
0.3
0.3
0.2
0.3
0.2
0.3
0.2
0.2

0.3

0.3

0.3

0.3

0.2 0.16
0.2 0.16
0.2 0.16
0.2 0.16
0.2 0.16
0.2 0.16
0.2 0.16
0.2+ 0.16+
0.2+ 0.16+
0.2+ 0.16+
0.2+ 0.16+
0.2+ 0.16+
0.2+ 0.16+
0.1 0.08
0.1 0.08
0.15 0.12
0.1+ 0.08+
0.1 0.08
0.15 0.12
0.1 0.08
0.1 0.08
0.15 0.12
0.1 0.08
0.1 0.08
0.15 0.12
0.15 0.12
0.15 0.12
0.1 0.08
0.15 0.12
0.1 0.08
0.15 0.12
0.1 0.08
0.1 0.08
0.15 0.12
0.15 0.12
0.15 0.12
0.15 0.12

0.2
0.2
0.2

0.2
0.2

0.2
0.2

0.2+

0.2+

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 172 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 172 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 1972 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 s, 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 ‘ ‘ ‘
1D Words CPU 412 CPU 414 CPU 416 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 172 0.3/0.4 0.2 0.16 0.2
PQD a lperiph. output double word 2 2 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 2 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] 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+
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 36ps, 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 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 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 0 to 8) 0.1 0.1 0.08 0.1
to the status word
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Instr.
IAddress
ID

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

oo
RGN

0.1

oo
LS4

0.1

0.08
0.08

0.08

0.08

0.1

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 bitS,Q
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

0.08

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)x(ACCU1)

Divide 1 integer by another
32 bits)
ACCU1)=(ACCU2):(ACCU1)

Divide 1 integer by another
32 bits) and

oad 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)x(ACCU1)

Divide 1 real number by
another (32 bits)
ACCU1)=(ACCU2):(ACCU1)
Negate the real number in
IACCU1

Form the absolute value of
he 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 |

nstructions (32 Bits)

SQRT

SQR

Calculate the square root of a
eal number in ACCU1

Form the square of the real
number in ACCU1

1

1

@40

37 - 39

40
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Instr. Length Execution Time in ps
|IAddress Description in
ID Words CPU412 | CPU414 | CPU 416 CPU 417
Logarithmic Function (32 Bits)
LN Form the natural logarithm of |1 63 35 33 35
a
eal number in ACCU1
EXP Calculate the exponential 1 63 35 132 - 34 135
alue
of a real number in ACCU1 to
he
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 [65-74 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
eal
number
TAN Calculate the tangent of a 1 58 - 63 32-35 30 -33 32 -35
eal
number
ATAN Calculate the arctangent of a [1 43 -58 24 - 32 23 - 30 24 - 32
eal
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
o
hose 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
o
hose 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
<=| 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 become 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
sign (bit 15).
SSD IShift 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.

IAddress
ID

Description

Length
in
Words

Execution Time in ys

CPU 412 ‘ CPU 414 ‘ CPU 416 ‘ CPU 417

Rotate Instructions,

RRDA

continued

Rotate the contents of ACCU1 one
bit position to the right through
condition code bit CC 1

0.1

0.1

0.08 0.1

RRDA

Accumulator Trans

fer Instructions, Incrementing and Decrementing

CAW

CAD

TAK

ENT

LEAVE

PUSH

POP

INC
DEC

k8
k8

Reverse the order of the bytes in
IACCU1-L.

Reverse the order of the bytes in
IACCU1.

[Swap the contents of ACCU1 and
IACCU2

The contents of ACCU2 and ACCU3 are
transferred to ACCU3 and ACCU4.

[The contents of ACCU3 and ACCU4 are
transferred to ACCU2 and ACCU3.

[The contents of ACCU1, ACCU2 and
IACCU3

lare transferred to ACCU2, ACCU3 and
IACCU4

[The contents of ACCU2, ACCU3 and
IACCU4

lare transferred to ACCU1, ACCU2 and
IACCU3

Increment ACCU1-LL

Decrement ACCU1-LL

1

1

1

1

1

1
1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1 0.08
0.1 0.08

0.1 0.08

0.1 0.08

0.1 0.08

0.1 0.08

0.1 0.08

0.08
0.08

[eN=)
PN

0.1

0.1

0.1

0.1

0.1

0.1

0.1

Program Dlsplay and Null Operation Instructi

ions

BLD

NOP

0
1

Program display instruction:

Is treated by the CPU as a null
loperation instruction

Null operation instruction

1

0.1

0.1

0.1 0.08

0.1

0.1

Data Type Convers

ion Instructions

BTI

BTD

DTR

ITD

ITB

DTB

RND+

RND

RND-

TRUNC

Convert contents of ACCU1-L
ffrom BCD (0 to +/- 999) to integer
(16 bits) (BCD To Int)

IConvert contents of ACCU1 from
BCD (0 to +/-9 999 999) to
double integer (32 bits) (BCD To
Doubleint)

IConvert contents of ACCU1 from
double integer (32 bits) to real
number (32 bits) (Doubleint To
Real)

IConvert contents of ACCU1 from
integer (16 bits) to double integer
(32 bits) (Int To Doubleint)
IConvert contents of ACCU1-L from
integer (16 bits) to BCD from 0 to
+/- 999 (Int To BCD)

IConvert contents of ACCU1 from
double integer (32 bits) to BCD from 0
lto +/- 9 999 999 (Doubleint To BCD)
IConvert a real number into a

32-bit integer. The number is

rounded up to the next whole

number.

IConvert a real number into a
32-bit integer.

IConvert a real number into a
32-bit integer. The number is
rounded down to the next whole
number.

IConvert a real number into a
32-bit integer. The places after
the decimal point are truncated.

0.1

0.1

0.3

0.1

0.1

0.2

0.4

0.4

0.4

0.4

0.1 0.08

0.1 0.08

0.3 0.24

0.1 0.08

0.1 0.08

0.2 0.16

0.4 0.32

0.4 0.32

0.4 0.32

0.4 0.32

0.1

0.1

03

0.1

0.1

02

0.4

0.4

0.4

0.4
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Instr. Length Execution Time in ps
|IAddress Description in
ID Words CPU412 | CPU414 | CPU 416 CPU 417
Forming the Ones and Twos Complements
INVI Form the ones complement of|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 1“6 1.8% 1.44 % XX
unction,
ith parameter transfer
CALL SFC q Unconditional call of an SFC, |2 ue? 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 2.3/2.4/0.4% 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 0.4+/0.4% 1.4+/0.4% [1.12+/0.32% [1.4+/0.4 ¥
FC [e] Memory-indirect FC call 2 2.4+/04% 1.4+/0.4% [1.12+/0.32“ [1.4+/0.4 ¥
Parameter FB/FC call via parameter 2 24+/04% [1.4+/04% [1.12+/0.32% [1.4+/0.4 ¥
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 R.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 05
Jc LABEL Uump if RLO = “1” 1972 0.5/062 (05022 [0.4/0.162 [05/0.22
JCN LABEL Jump if RLO = “0” 2 0.6/02? 05022 [04/0.16% [05/0.22
JCB LABEL Jump if RLO = “1”. 2 0.6/022 (05022 [0.4/0.162 [05/0.22
[Save the RLO in the BR bit
JNB LABEL Jump if RLO = “0". 0.6/022 (05022 [04/0.162 [05/0.22
[Save the RLO in the BR bit
JBI LABEL Jump if BR = “1” 2 06/022 (05022 [04/0.162 [05/0.22
JNBI LABEL Uump if BR = “0” 2 0.6/0.2% 05022 [0.4/0.16°7 [05/0.2%
Jo LABEL Jump on stored overflow 172 0.5/0.6/02% 0.5/0.2% |0.4/0.16% [05/0.22
oV =*1"
JOs LABEL Jump on ;tored overflow 2 0.6/022 (05022 [0.4/0.162 [05/0.22
0S =“1")
Juo LABEL Jump if “unordered math 2 0.6/022 (05022 [04/0.162 [05/0.22
nstruction” (CC1=1 and
CCo=1)
Jz LABEL Jump if result = 0 192 0.5/0.6/022(0.5/0.22 [0.4/0.162 [05/0.22
CC1=0 and CC0=0)
JP LABEL Jump if result > 0 1972 0.5/0.6/022(0.5/02% [0.4/0.162 [05/0.22
CC1=1 and CC0=0)
JM LABEL Jump if result < 0 1972 0.5/0.6/022(0.5/02% [0.4/0.162 [05/0.22
CC1=0 and CC0=1)
JN LABEL Jump if result _ 0 (CC1=1 and|[1"/2 0.5/0.6/02% 0.5/0.2% [0.4/0.16 7 [05/0.27
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 [05/0.22
ICC0=1) or (CC1=0 and
CC0=0)
JPZ LABEL Uump if result 0 (CC1=1 and[2 06/022 (05022 [04/0.162 [05/0.22
[CC0=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 06/02" 502" [0.4/008" |05/02"
ump 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
nternal 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 17 76 61 76 - -
ntegrated DP interface, MODE = 0
12 D_ACT_DP Deactivate and activate DP slaves via 269 179 142 179 -- -
ntegrated 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 - -
ntegrated 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 412 414 416 417 414-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% 142?
ia external DP interface 3 bytes 88"/94 62"/ 50"/ 62" | 77832 | 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*1.0 | n*198
21 FLL 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
ime 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
ime entry for 1 DO 32 in the central rack)
IAO 8* 13Bit 66 55 48 55 122 149
28 SET_T NT Set time-of-day interrupt 108 75 60 75 74 98
29 CAN_T NT 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_D NT 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_D NT 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
he first time delay is activated”
f the delay is already activated 26 19 14 19 18 18

n 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
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)
42 EN_AIRT Stop delaying interrupt events 26 19 14 19 18 18
hen canceling the last delay %
f 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 WAIT Delay program execution 13-18 7-15 4-11 7-15 6-13 6-13
n 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
ack)
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
0F00)
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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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)
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
ial list

Display status information of a
communication unit (0132) INDEX = 5
51 RDSYSST "Status Information Communication” par- - - - - 235 425
ial 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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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)
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
nserted modules (n = number of the data
ecords) (0091)
Display the status information: 570 + n* | 427 + n* | 365 + n* | 405 + n* -- --
of all modules/racks with incorrect type D 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
he 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)
irst call
"Module Status Information” partial list of a - - - - 148 148
imodule (distributed) with a logical base
address (4C91)
ntermediate call
"Module Status Information” partial list of a -- - - -- 167 167
imodule (distributed) with a logical base
address (4C91)
ast call
ocal 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
ist, local, Display the setpoint status of the
acks 0 (0092)
distributed, Display the setpoint status of 900 725 585 725 712 743
distributed 1/0 system 1 (0092)
ocal, Display the actual status of the 180 127 103 127 131 155
acks 0 (0292)
distributed, Display the actual status of 940 745 600 745 725 757
distributed 1/0 system 1 (0292)
Display header information (OF92) 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) 145 12 9.5 12 12 12
Display the standard OB start information 195 - 138 - 110 - 138 - 140 - 140 -
04A0). Max value of -04AQ is calculated 1270 1530 1095 1530 1540 1540
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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)
51 Display all communication information 195 - 138 - 110 - 138 - 140 - 140 -
05A0) 1270 1530 1095 1530 1540 1540
Display all object management system in-
ormation (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
ransition information (0BAO)
Display all fault-tolerant/failsafe informa-
ion (OCA0)
Display all diagnostic information (ODAQ)
Display all user information (OEAQ)
Display header information (OFAQ) 167 - 90 -- 114 114
Display header information (OFAQ) 167 - 90 -- 114 114
51 |RDSYSST “Diagnostic Data DS 07, partial list 406 286 233 286 300 360
Display via logical address (00B1)
ocal
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 ocal 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
ocal 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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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)
56 |WR_DPARM rite predefined dynamic parameters 445 336 280 336 353 411
IAl 8*13 bits
ocal
distributed 300 205 165 205 217 296
First call Al 8*12 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
ocal
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*
ocal (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) 0.42 035 0.30 035 0.39 0.32
Intermediate call, REQ =0 138 90 70 90 94 94
ntegrated 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) 0.32 026 0.23 026 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*
ocal (n = number of bytes) 3.13 290 2.71 290 297 3.13
First call, integrated DP interface module 322 217 172 217 212 264
Intermediate call, REQ = 0 138 90 70 90 95 94
ntegrated 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) 0.35 033 0.27 033 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 - -
1-32Byte)
62 |CONTROL ICheck status of the connection belonging 116 87 69 87 107 136
o a local communication-SFB-instance
64 [T ME_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
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)
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 Write 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 Write 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 /O area 43 + 28 + 23 + 28 + 53 + 80 +
n = number of bits to set at 1 n*039 | n*0.32 | n*0.26 [ n*0.32 | n*1.35 | n*132
80 [RSET" Delete bit array in 1/O area 43 + 28 + 23 + 28 + 53 + 80 +
n = number of bits to set at 0 n*0.39 [ n*0.32 | n*0.26 [ n*0.32 [ n*1.35 [ n*132
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
ault-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 1/0O modules of the type “Binary Simulator C79459-A1002-A1, Release 1” in the central rack
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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)
105 [READ_SI Read dynamically assigned system 176 - 117 - 94 - 117 - 117 - 117 -
esources MODE = 0 1807° 3574% 2859% [3574% (32057 [3206 *
MODE = 1 204 - 138 - 110 - 138 - 136 - 303 -
2008 " l4a128" [3302" 128" 3g02" 3971 "
MODE = 2 205 - 140 - 111 - 140 - 137 - 304 -
1478V 2868 " 2204 " |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 - 97 - 125 - 145 - 507 -
esources MODE = 1 1289 " 666" [2131" 2666 " 6954 " [23875 "
MODE = 2 180 - 127 - 99 - 127 - 147 - 510 -
12727 580" 061" [2580" [2668" [3033 "
MODE = 3 177 - 125 - 98 - 125 - 145 - 507 -
13502 7052 21622 27057 6974 ?  [23906 ?

K Depending on the number of active messages (assigned system resources)

” Depending on the size of the SYS_INST target area and on the number of the system resources to be read

P 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 Not achnowledgeable block-related 499 337 [266 337 350 548
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

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)
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 Send data block by block 386 258 207 258 264 323
JOB activated (1 - 3000 bytes)
JOB checked 171 115 92 116 122 152
JOB 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 |PRNT Send data to a printer 513 - 338 - 271 - 339 - 354 - 449 -
OB 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
OB 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
JOB finished, DONE = 1 164 110 88 111 115 146
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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)
21 |RESUME Restart remote device 496 334 265 332 339 399
JOB activated, REQ = 1
JOB checked 169 114 91 115 121 151
JOB 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 |DRUM 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
OB activated, SIG = 0—> 1
1 - 420 bytes)
JOB checked 205 136 109 137 141 171
JOB 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
JOB 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
IJOB 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
IJOB 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
ntegrated 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 21 170 211 213 210
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 RREC rite data record in a DP slalve via 354 234 187 234 241 281
ntegrated 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
nterface, 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
nterface, 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/O,
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 |_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 wi hout 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 FM 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
LKMIIIIII1111111111
LKY 10,12
L KT 10.0
LKC30
L DH FFFF FFFF
LKS WW

L KG +234 +09

S5 9 S7 55 blud w ¥ 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#

2#

Bi#

SSTIME# (S5T#)
Ctt

16#

XX

Floating Point

S5 9 S7 ;0 ulgi Canyd 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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S7 3S5 S OB 4ulic

Function S5 S7
Main program Free cycle OBl OBl
Interrupts Time-delay OB6 0B20 to OB23
(delayed)
interrupt
Time-of-day OB9 OB10 to OB17
(clock-controlled)
interrupt
Hardware interrupts | OB2 to OBS5 0OB40 to OB47
Process interrupts OB2 to OB9 Replaced by hardware
interrupts
Cyclic (timed) OB10 to OB18 OB30 to OB38
interrupts
Multicomputing - OB60
interrupt
Startup Manual complete OB21 (S5-115U) OB100
(cold) OB20 (S5-135U)
restart
OB100
Manual (warm) OB21 (from S5- OB101
restart 1350)
Automatic (warm) | OB22 OB101
restart
Errors Error OB19 to OB35 OB121, OB122, OB80
to OB87
Other Processing in STOP | OB39 Omitted
mode
Background - OB90

processing
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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(,
0(,), 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,
TQB, 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

I=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 ygimd 4w lio

S7
TAK, ENT, INC, DEC, +,

New in S7:
CAW, CAD, PUSH,POP, LEAVE
New in S7:

LARI1, LAR2,
TARI1, TAR2,
+AR1, +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,S C

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;

>=], <=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

Word logic
instructions

Shift and rotate
instructions

Data block
instructions

Logic control
instructions, jump

Block instructions
Command output
instructions/ Master
control relay
instructions

Stop commands

Processing functions

Absolute memory
addressing
Block transfers

Interrupt commands

Page commands

Math functions

Null instructions

S5
AW, OW, XOW

SLW, SLD, SRW,
SRD, SVW, SVD,
RLD, RRD

G, CX
G, GX

JU,JC, N, JZ, JP,
M, JO, JOS, JUR

JU, IC, DOU,
DOC, BE, BEU,BEC
BAS, BAF

STP, STS, STW
DO <Formal parameter>

DO FW, DO DW
DO RS
LIR, TIR, LDL TDI

TNB, TNW, TXB, TXW

LIM, SIM, IAE,
RAE, IA, RA

ACR, TSC, TSG

BLD xxx
NOP 0, NOP 1

S5 9 S7 Ol 55md dwslio aoldf

S7
AW, OW, XOW

New in S7:

AD, OD, XOD
SLW, SLD, SRW,
SRD, SSI, SSD,
RLD, RRD

New in S7:
RLDA, RRDA
OPN

SFC22

New in S7:

CDB

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

CALL, BE, BEU,

BEC

New in S7:

MCRA, MCRD,

MCR(, )MCR

SFC46

Memory-indirect addressing

Area-crossing register-indirect addressing

SFC20
SFC39 to 42

ABS, COS, SIN,
TAN, ACOS,
ASIN, ATAN, EXP, LN

BLD xxx
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 jow x> bow — PLC b ()l
b loyaxo —Step7 byl 9 owgi w0l y

Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens
Siemens

Siemens

www.ad.siemens.de
www.plcs.net

www.plcopen.org
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