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z00—{¥ BET WAL Mo OT Old s 5 s 563505 &S bl 55y,
P 135 = T 41 S5 5 Cwl SFC79 wlie

SA—P#D.D ('T'fk.sﬂ(.;) )"LG‘ Jjg"J !
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Clock (slgwsSl Y-Y-\Y
5 oo o STB oyl da g izaen OT 53 (slo gt 05 5 CPU 0L 5 el b a5 o s 2556 s
J:'-\: L;Lﬁc.»’dlﬁ))‘ O\ju’_ﬂa})&&: Q;VTE;‘J L@Tr}) Q))—ﬂ)}\.:u\}‘j;'- \)CPU @)U"Q\A)

.H\J:jf@ca_fis;_,._JJ:.ZL?Q_Uauyﬁba‘.:ﬂaab‘a\%>;Jl§obj¢;§‘jcpu

SET_CLK <Salwows p6 b SFCO
Coajp 4y Ol sl PDT (88939, 55 ook 15 CPU 0lej 5 gyl O gien 2806 gl Sl alizal |

AL e Word &y gm ErTOr il ol Ret_Val >98 53,8 .~ (Date_and_Time ) DT

"3ET_CLE™
EN ENO

#uyTine {PDT FET VAL |-pmmo

()g;._.!\“\'jluz._.:‘_g(Mbr_?»DT . ols PDT (63959 4 lowiuns O sad 1 @ijbbjﬁsﬁs\?}?
DT#2005-02-02-08:30:01.999 : Jks . !l Yr-Mo-Day-hriminisimsw 5 slyls 5 1K Jlasl

S e a5 K 5 Jsd sl 1) CoLAL S #F sBCD ) 5es Date_and_Time

Byte Contents Range
0 Year 1990 to 2089
1 Month 01 to 12
2 Day 1to31
3 Hour 0 to 23
4 Minute 0 to 59
5 Second 0 to 59
6 2 MSD of ms 00 to 99
7(4MSB) LSD of ms 0to9
7(4LSB) Day of week 1to7 (1=Sunday)
Byte & Byte 7
S
MED M0 L=D
=, ')
W
ms Day of week

MSD: Most Significant Decade

LSD: Least Significant Decade
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sla e 531 5T Ol el Gl S YY 51 i Date_and_Time Jsb oS el 51 Gilowd 5 ) s a2 57 b

¢35 Temp e &S5 3 5T S ST 55, ¢S 45,5 4L Double Word g5 3 i Jgene

o3laul OT 51 e i Sl G 5 B @S VL Declaration Jsue- 5 45° Date_and_Time
Pl 0 (o a5 gt ol (gl SmL;YQ);myTimeﬁ;;sﬁjJ.{j);.mS

Contents OF: ‘Environment!Interf ace TEMP' ’

B OBL_MAY_CYCLE & [Mame:

= mvTime

Data Type |
9 OBl _DATE_TIME — |= OB1_DATE_T...|Date_and_Time
= myTime Ciste_&nd_Time il
LA =]

S5 Js 38 Jlesl SFCO 2SSl PDT (635)5 4 15T Olsie S 6V 53 8 pie i o5 51 g
S N R Ul e ol 658 Sl 0T 5l odile BL ot o s St 5
l o BB iy 93 4 S ]
siien bl 55 bl 8 515 Con syge ¥V idu 3 STIEC gl 52556 05, LK LS9l 9
=S5 2 Ll &b 5 0l Ol sz IEC L;ln&QB»!}B}‘FCS4¢L§Z\§L}A§&§@UL§1
3555 & 1y ssaie FASSb o 5 e L Date_and_Time > 5l Temp bz 55 535

el o i Jlie SBL B o le ST YNY 2 5305 S 03lixul SFCO -, 2SG6PDT
Temp e &S sy opl s> Adress Register &J]a‘j‘r:;umxbu_aé o031 Sl esliul LiPed  ghg )y
‘.ﬁu@gﬁeﬂd}t’PDT 6;,),@|J;T,r_’;§@gawx: S b 55 Date_and_time - )

oS o ersole s 5y 5 b ralie b 6B IS amio st G 1) e o) Ll e

myTime s ;235 25 555 57 oL 2009 Jls 4 1, CPU @,\:‘..:.abs;:ﬁ&.x:fu@édbolﬁ

L
T

L
T

L
T

D s oo ) 4l e 035 Ly 5 Date_and_time .- 1,
LAR1 P##myTime

B#16#9
B [ARL,P#0.0]

B#16#7
B [ARL,P#1.0]

B#16#25
B [ARL,P#2.0]

CALL "SET_CLK"

PDT :=#myTime
RET_VAL:=MW0
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BLA 3 4l 415 5 o i CondlS p> 45 18:40:20.0 Sl ay 351, 0l el il 5 ST

L B#16#18
T BJ[ARLP#3.0]

L B#16#40
T B[AR1P#4.0]

L B#16#20
T B[ARLP#5.0]

15,8 55 e ol ¢3Y SFCO jlleslizul S S
oPse O )M 4 CPU 5,6 5 0l L5 e 5500 Cr s OB s ESSB ol ealizal e
OB 553e 3,8 ssliul ok J 257 &) s iy 2856 o 310 S )3 sy 45 55
(P EVeNt ¢35 & ssn 3 b (g5l el
Oy o) amd pied Jau PLC 468 b 33 88wy Gl 5 g Jlm 2 a0
15 S sdalis Simatic Manager ;s 5 s low 5
PLC > Diagnostic/Setting > Set Time of Day
@l asb s ooy ol i sl ol o 0302 OB 25 JSE )3 3 5ke 5L 4T (gl 2y
el odaline |18 PLC>Set Time Of Day s s 3| ;5 LAD/STL/FBD 5 Hwconfig

Set Time of Day FX|

Path: ]S?_F'n:u'l ASIMATIC 300 StationhCPUF2C1 857 Program(1)

D ate Time of Daw:

1+ PGAPC time: 05/ 26 /06 |EIB 1 23: 00 pm

|
b odule time; IEIE A28 A06 IEIB 223 00 pm

v Take fram PGAPC
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READ_CLK «Cduows pBlb SFCI1

a8 Hshilen 26 ol gle 255 . Ll 1,CPU ou;,@,u0|jf&;§;ud|;|o>@|p
"LEAD CL :j‘ﬂjvaﬂaé‘bdw}ﬂjjdg

I S— o ¢ Ll DTH# Ca 3 4y 2 5 ol CDT (> 9 5

(Current Date and Time) 0l a3 S 5
RET WAL -pmmn
L Eror &l =5 7 :Ret_Val 29 &

CDT —#nyTime

Sl [ Sl Bolo 33 CDT 25 (sl bl )3 s 4 SFCO (61, PDT 555 55 &8 SIS
41y ASSE ol gl Jle S5 A8 LATIEC (gla 856 L jsin bonl Bl Sias p oms ol
ol 5 CPU 0l 5 4l 53 pled (oo S5 053 (205 61 ) Jlab o 5 oS (oo U850 Y1Y 2o
AdAress Low g uw 355 o0 a3y Cowl Date_and _Time > 5laSmyTime e e 53 5 odd
ol e 4 5 ol o el il 5 4k (el ¢ Sy calac Jl (5 e S OT Calzses (slgn s Register
S gd gesls il Sl e

CALL "READ_CLK"

RET_VAL:=MW100
CDT _:=#tmyTime

LAR1 P##myTime

L B[AR1, P#0.0]
T MBO
L B[ARL, P#1.0]
T MB1
L B[ARL, P#2.0]
T MB2
L B[AR1, P#3.0]
T MB3
L B[ARL, P#4.0]
T MB4
L B[ARL, P#5.0]
T MB5

G S VY 3 4l e d S5 amis 55 o pshilen o8l il 5515 b e wal g S
S ia 53 o 03,5 AND Coy g Cog WHIBHFFFO ltia b 15T sl oy 3,8 oo 513 b word

L W#16#FFFO

L WI[ARL, P#6.0]
AW

T MW6



& controlengineers.ir
© @controlengineers™

\Y P -MPArge-ieiv

{.m@.L.;Mbwgﬁ,%ﬁ;;uww_\swmlﬁfuﬁgbm,'”r_.u,',h?t,
ks 33 g 03,5 AND s & o B #16#F )\uLE.»l{lJJT(‘\WQ:}LCﬁ))AJI;Aﬁ}

R b

L B#16#F

L B[AR1, P#7.0]
AW

T MB9

TIME-TCK «Siaows pb b SFC64
sl 358 33 Wl 15 CPU Ole3 015 (oo ¢ Cosl g g0 TIME-TCK 4y 457 G (2858 Sl oslizal L
ey 4 ol i 0le; S SFCB4 L;,.uu;@ﬂbou,-,@)usml S sl 4,3 SFCL L oT

"TIME_TC Al oy wb e a1, CPU i,
Krr ) . ] .

NS0 sl Tl (s oijlad G (s Ol
et 3 33k (oo 456 s TYPVRAYSFA (s ST G
slasl b sl Js 4t ke oSS CPU 318 5 S7-400. 5 Resolution .53 & oy i 4l5done

FET WAL [MDa

D Dogar 3y o 6 OT O e s Oloj L 3L oo 436 e 03 ST-300 o3l sl

345 -~ Update gl sk Run s Startup glads ;5 @

313 0 K1) Hltie p 2T g diwsl STOP e ;5 @

..\fsotjfzjsj\, sdis S, Cold sWarm (g5lulely 55 @

Ans o aelslodi o 525 CPU omé:é&:..!);«f@l.m SIHOt g5lulely 45 @
1o 0T slgsls 14l s 1) 53856 ol 015 o OBLSs Block oSG 5315 5 e Jsb amlons (51 1 JUio
Jsb T Gty i a3lizad Olej (333 ke B 5505 oS SuSS 511 oceT oy Ol 53 5T )3 5 53

3503 0d8lie TOD L TIME &y gos | 0T 015 0 45 555 g0 0,23 MDI12 ;5 Network 515 5 Ol

Net work 1 : Net work 3 :
CALL SFC64 CALL SFC64
RET-VAL : MD4 RET-VAL : = MD8
Net work 2 :
Ali: L 30000 Net work 4 :
T MWO L MD8
L IDO L MD4
SIN -D
T QDO T MD12
L MwWO

Loop ali
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SET_RTM «iuows pbi by SFC2

(s# 45 Wzn CPU. s gl i 0o b RT3, oo LI Run time meter s S Set gl 256 !
PLC Lol jo 6l dhows S 03 o Olsims dulad o505 5550 53 1y oy 60 5,551 ol il
ot 3ge S Ty 03 ) ey 7 Slele par Ol LRTM Sloslinal Lsd (o 855 5 st
i 0358 oS RTM;Muﬂ;u.a,u;,lﬂ“,:,‘;)l,%_i;@;|a;ﬁcw)>w;ﬁ)1§jb
ol Obosan Oly (or Cilbue oaws A (5l plplie V o)lad B v oyled 5 5,8 oslizl 015 o Aiis
S Sy Sl FYVEY B e ST s (20 1P O RTM ol 3l plonilly ot Ol
Sl &y OBl 3 b 03, 5L Jseme sl Gk S Dl 5 SO Slele 2
Cysgdoee JIl 4555 o ao g g ol 5 esle WRTM leslinad Jg 5,10 55y abwy A Cusguons

oo S 1 13 VL el ayd )3 8ST Sligas ol 1, T ool

"IET_FTH™
EN EMOb—

E#lsgn —NE RET WaL |-mwQ

2000 -V

odias OLis BH#IGHO e 555 wosls i 5,50 RTM o led 0T & 45" Cl Sl i 511 NR (58939
AL2LT B0 lgte oyl oyl Ad S5 S glailes ol Jiwo 05t RTM

Mas LY o)led RTM G 53 Jle 53,08 oo eseie |, RTM 4yl jluads o Integer > 51 :PV (53959
Wl 03 S S5 Cela Yo 5 SL alws 4 e (ol 4 555 o SEL Yoo ayl

Simatic ;3 PLC s 5w 35,k 51 «5” Module Information ¢ 2 Lw 5 015 0 1) WRTM Cundy g slias
5 ga5 okalin OT Time System fiw ;5 epws Sl (5l Jlad LB OT gla asli s 55 sle 5 Manager
Time System l Performance O ata ] Commurication ]

Run-time meter:

Mo, Fiun Time Dwerflow
ot TIFTiRGg Mo

1
2 M at running Mo
3 It running Hao

oo oo
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RTM 035 iy &lp 5 Sl RTM 4 4l ylaie Jlasl g1 6,0 SFC2 1 oslizal a1 s a5
3,8 345 o e3lizul SFCA 51 55 RTM Hldde Oy 4 5L Sysee 53 23500 eslazul SFC3 51 il

ol 0aT (g (sla Jlis 53 s 52856 -l Ole jar

CTRL_RTM «SCGdwows pB b SFC3

S Gge 33 yedi o3lsNR (35,5 4 0T 5)led 5 od S SFC2 2556 LSS & RTM 2556 -
LS o Jls 2 HRTM sl s (53555 pl & (S0 03 5 I LELES S (53555
OBl : "Main Program Sweep (Cycle)™

Hetwork 1: Title:

I0.0 “3ET RTH"

I I EN ENO—

E#legn—|NE RET WAL |-mun
20V

Hetwork 2 : Title:

"CTRL_RTH"
EN ENO|——
E#l6#0 IR FET VAL [-Muz
Qo.o—%

ol SFC3 b e odd o5 Yo gl jlaia b SFC2 Lawg i o)t RTM G Jlie s

Cils ar g b 5 OIS a4 bleie S5 1y s S opl 35,5 el Q0.0 Cunss
L SFC3 Luy RTM 55 0T 555 Ol sl adsl liie Jlasl (gl Lais SFC2 2850

Rt
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Sk o S50 \#

03,5 Enable i, SSL bya $1s5 8 eslizal eds J 18 &y LLSFC2 26 o
oo LI OT lie Iy uSs S8 a5 SIRTM &y suatl 53 Sl b adien b 555 5155 0T

2 5hen S PV ad gl 5lae L5 e 0 L
23 505 03zl OT 51L odalie o5 5 (69, Olsis SFCA Low 55 1,0 HRTM (gl abise) ldie @
sdalin 3 JSCs w5l Module Information o < Time  Cad 53 Ol HLRTM 03 Jls @

.)}«J

READ_RTM «Suuows P s SFC4

S b3l i 35 0m o 2 43,58 Sl Ly ods SIS S RTMAESS Canis s 065 51
b o eslizal

B#16#o,lud 1 "ap 4 RTM oLz :NR (5398

e b Gl e 5500 RTM W 0 Ol a8 Sl 0 051 CQ (29 5

a3 o 0L HRTM b 5ldie 457 sl Integer jluie ¢S5 :CV (> 9 55

"READ RTM"
EN ENO
E#logo MR BFET_WAL —mu4
CQ0o0.1
CV —qmuz

4 Jbo

Q0.0 & colu o i8I w55 JooSG VU S5 5ollas SFCA 03 8" a5L5I L Ol gs 1) |5 40l
kl{'@ﬂ‘jﬁ‘a)wdg'QWZ ‘5’-}?45)\5
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YJbe
253 035 s Ol Isb 53 &8 uled o 02l RTM & 51 e ol gl o8 S5 5 2olec

a:\:ﬂ\.&QWlG @}ﬁé};c‘wb-\&&)}qoﬂwub@.w@qu.‘ibﬁ)lf

\ Vot
TR start motor (set Q 5.0) with I 1o o= &l
3 5ies 09, 11.0
‘ Il.0 Q5.0
| | ol |
‘ [ T =R |
Hetwork ? : Stop motor (reset O 5.0) with I 1.1 N L)
.:;;@uﬂ}nu
I1.1 Q5.0
| | R |
11 | R} |
Hetwork 3 : Set the run-time meter L e osls RTM
ke 4 112 et
W8 S gl adl
I1.2 "SET RTH" 4.2 2 gl
| | EN ENO—— —— o o sl i
gl
E#lago MR FET WAL -mwzoz
Ins BV
Hetwork 4 : Title: Sy a5 S Sl
sphe
05.0 MZ50.0 MZ50.1
| 1 FP‘. o |
11 W E S L ]
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VA

Hetwork 5: Title:

‘ 5.0 Mz50.2 Mz50.3
| | f17) i |
VU W |

B SV )

ED
{ aup

LS e w
rbu\ J‘ﬁ ol

e

Hetwork 7: Title:

B#leg0

N5.0—

EN

NE.

"CTRL_RTHM™
ENO

FET_WVAL -mmwzn4

SR s Sl
RTM 55 ods
Jwe & 5 Jub

.}éji.:ﬁ

Hetwork 8 : Title:

ED

B#la#0

EN

NE.

"FEAD ETHM"™
ENO
FET_WAL -mMiya
C0rns.1
CV¥ —qQwle

b O3y Jd Zondy
g5 RTM 0545
s Q51 o~
2S5 Cele pax
QW16 s, 55

33 Ko byl
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(YY) RTM &Cdaows pb b SFC101

o Sl bl 5 o o oyl b s 2w VP ¢ ST o IS SFCA 5 SFC3 5 SFC2 L oS 4la RTM
Y sl RTM.s S aslizal (2 VY o RTM Il 03Y 855 slie gl S 23 ) ol FYVSY
ool olie Ol 5 05,5 b g Jlad ¢ 035 Set (gl sl VO b o (gl oyled glols LSly o o
.:)|JJ}>'JJ‘))'EJ3)}AQUL§.¢|CL~Jfbﬁ@abw..ﬂ\SFClOlj‘L&RTM

S——
EN ENO
E#legls —|NR FET_WaL -mi1o0
E#logs - MODE CO Qoo
Lgn—{FV CY|-qD 4

Wl VO U 5 ol oy gers (34 &S RTM o,lei (NR (53959
5 S il Llg s B L0 5 Cul O s sus ¢St MODE (53959
w &S Gose 3535355 o Jl,ylCV 5CQ sls 5,5 ¢ RTM Canisy Sl 5310
‘5’-}? BE) OverFlow @ Joyja u\f} ol u-;jl-ﬂ w\.wﬁ (2E31)-1 wa V.u“;LA J‘.Lla @ CcV
sl otalie 555 Time System &z ;5 Cunds 35,5 o sl Ret-Val
(av\.ﬁtJ}M‘;ﬁ)‘u&ﬁuﬁﬁTb).&s@)Kbt}ﬁRTM1
RTM (s g5 : 2
45 o Cw PV ,Idis LRTM : 4
.DINTJ,;;-)"@QL&\‘\‘@Ma.\;QJMRTMQ}UL@:PVGéQ)Q
ol (85 2 RTM on 3L i 515 Jd RTM s il o 5145 BoOl i 51:CQ (29 &
a3 e Ol 1HRTM s jliie a5 DINT i 51:CV 29 &
SFC4 5SFC3 (SFC2 - Kl 1, 0T im 5, L 55 2% SWRTM 1, 015 s 1, SFC101
S el 218 LRTM 5 Sles Sl ol 53 Sl gy 3505
233 oo B ST s b oS e (SLgiSB 4 walsl s s Eow Clock (sla (2 S06 sl bl &
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DB_FUNCT sl oGl Y-Y-\Y
SFC ol Loy oo S ESN s J 287 (6l Gl adedie Olial 51457 ) shailen b 256 i esl gl oyl
D35, le o3l gl ol sla

S ks sl g1, :SFC22, SFC85 @

SN s 03,5 Jed>:SFC23 e

M lys 03,5 CwsiSFC24 e

bl (g3l 03,251 SFC25 e

CREAT_DB «Siow £ b SFC22

By Sl s S ;lgu_lv.:..\.._wabéb- o3 ol gy UL»..ZQJX\:.;:&QQ!%SFC oo b eslaal b
33 DB o Off Line &l 5o aSU- 55 558 o aisle abisl> 53 DB 552 0l )5 4l 43 SFC

J}&bjL@TmQMJYJ@'&:JJ‘H\;b?}aj)JL

led op S S G amSSb L Sl i BB (Yhds g b ) 03l S S s oyled (ol 5 @
S el 1y G el s Ses

.‘.._.uﬂjso,ud\‘_;}w)oug_l,vtf.\,,oﬁg.\,gwirﬂupuwums &S slow! gl

Syd o ibge s L SFC dilacils 3 S5 jpie o)lesi UDB oyl & S5m0 55 @
3305 Olsimg 1y k3l 735 3o G LBl o7 Calh slda Sl i o3 (LB 55 65U > bl oo

oS e 3,15 SFC
£33 SWIOT adgl polin @ls 5> G adsl polie (5ol 205 (o sl 5 b pl a8 (S s @

AL (o
Wl ol o 5y w53 Jlie S5 LSFC22 S JSC
ClodZonls Ve Jbe 53 AST o yesie 5DB ojled ol A= gWOrd & sz s Low_Limit ¢34,
Sl 0B osls Yo Jle j5 AS” o yeseie [3DB ojled YL A= gWord & szt UP_Limit (653,
Wl o ol Yor Jlo y5 UST o esis |, DB J;b‘da;b-r»,Word Sy s s CoUNt (635,55
a3 e Olii 1) el 3lw DB oleis sWOrd &) 5zs : DB_NUMBER > =
(s# bl e il )3(0355 39750 b,8) Y0 BV DB pla 554 | 21 OB1 35 Sha, o
25,5 5116l OB 5o b o J 287 &) gas sl ol Sl 20 DB &S5 L slows| (6l 5 oy o5
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OBE100 : "Main Program Sweep (Cycle]™
Hetwwork 1: Title:

L 10

T M 0
L 20

T jatr) Z
L 200

T M 4

Hetwork 2 : Title:

"CREALT DB"
EN EHNO

Mg —{ LOW_LINIT FET_VAL -MW100

Mz HUP_LIMIT DE_NUMEER -MiT10Z

Mird — COUHT

e&;@lwwb)zf%sﬁﬂf\)h oyled SMUlusONn Line e 53 4ol 5 gl 51

Al sl e el Off Ling oy ;DB 10N Line &> oAbl !

B Spstem data £+ OB100
= SIMATIC 30002 i3 SFB2 3 SFB3 E !

-] CPU 314C-2 PP o SFE9 4o SFB12 43 5FB13
=3 57 Progiam(B) |4 SFE1G i SFE19 4 SFE20
Blocks & SFE23 40 SFE3 i SFE32

ool b3 gl uL Yo s st odalin o) plailen Sl poal s 5 4 IS8 (S 5L, 55 DB ST

Il ol
hddre=ss (Hame Type Initial wvalue |
0. STRUCT
+0.0| (STATO ARRAY[-32768..-32569]
*1.0 BYTE
=z00.0 END STEUCT
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CREA DB «Siwow pb b SFC85
Qil.xsﬁzsjgl)gs»@j;u;ﬂtﬁusojwd\pwlSFczz 45 SFC ol 5 Shas
L oS 3,5 o jod Olsie OF o 5 Sl Sy i 51487 51 AtriD ol 4y (6 505 (535,55 2SS
¢S, 5l Retentive &) gz DB (s 25 H o bosd N absl- Retentive isw ;3 &S
;;uo,_usﬁ.@_‘,ufd,t.u?ﬁ.m@&ﬁfkwa},daso)yﬁjéuu_mu

.:,.JVTE:CPU b el 53 Olgna |y
Non_Retent. s, osls B#16#04 S 5 Retentive <SS Ls 5% o3ls B#16#00 51 Attrib 55,5

g dal g
"CREL DE™
—EN ENO (—
—{LOW_LIMIT RET_WiL |-
—UP_LIMIT  DE NUMBER |-
— COUNT
—ATTEIE
Y

33 15DB el 536 2556 ol Sl g g Library s ;5 CREA_DBL ¢Shian ¢l L SFC82 S
2 osde Ol OT Attrib (635,55 Lo M.t slow| (MMC abibl> &S &3, ) Load Memory
513 el 1 05 5 Read ONly ales5IDB (sla zelyls 535 S5 Slakss 0355 b 03 Retentive o Lo

"CREA DEL"
—{EN ENO|—
—{rEQ RET VAL[-
—{10W_LIMTT BUSY |-
—{op_rIHIT DE_NTM |-
—{counT
—{ATTRIE
—{3RCELK
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DEL_DB «Sluows pU b SFC23
Sl ool S ST, Load Memory > L Work Memory 115 i s g0 ¢SSk s Ll st 52856
sl )8 by oS G DB ples Wlsms A6 ol ABL odd b 4l Lo i OT 53 4L DB
S 5 (65,48 o DB S &STL ) 0ks sl  SFC gls 206 Law g &7 4 DB ples 5 ot
Gl Laid 1) (iSS6 ol a5 358 o a0 55,5 ST Ol i ESSB ol Loy 5o |y Ll eddte o3 abibl
el ol yor Error LW Instanse ¢5 DB sl OT 3 oslitwl .S oslizsl Shared (sla eSS s

3,85 o'ty 53,50 DB o les Word & sz DB_Number (g5,

"DEL_DE"
—EN ENO —

—|{DE_NUMEER FET VALl

TEST_DB «duows pb b SFC24
5 5 b Sl 5> 50 Work Memory s a5 3550 apled bDB LT 48 5,5 ¢S Ol szn 256 ol Lo 5
=L sl Read Only L_T,cM\).\A{QT&;&W‘S,\,}Q!H;}?,Q)FJ;

15 8 o 1,80B1 Ka,ltis Ret Val g 5 A5l 55 30 59050 0, LDB S

"TEST DE"

—|EN ENO |—

—{DE_NUMEER FET VALl
DE_LENGTH|-
WRITE_PRO
T L

5,8 »Word &y 5.2,DB o ke : DB_NUMBER (35,35
Wl WOTd &y goss il S (a1 S s alablr ol oo : DB_LENGHT (5 =
Read Only & 52 DB in 355 &G ST 5 &l BOOL &) yozs : WRITE_PROTECT 5 =

.CM‘
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COMPRESS SKuyows p6 b SFC25

slalad 5 g (glw 63,88 5 Adbels |y abbls )5 odd syl Jb= (glalad Ol gie SFC ol 51 eslanal b

LA53&{\.‘{)(}‘#)\?%‘}OJ;JLL.J"(WOI'kjLOad M}AJA )J)M\:-JAGAP lig_sjl"

"COMPRES
Srr
—|EN  ENOD|—
FET VAL |-

BUSY —

DONE —

o) RAM  dbsl> ols 4l Osls cas L SFC25
SFC (pl 358 4> §.uS oo (S5l 03,88 1y i3
Sab Ve Sl e &S e eSOl s il

ol b g 2SS6 m 358 6 815 Gl BOOL &) 4oz :BUSY 5 5
ol s 03,50 Jas JooSS odins O 548 &S STy Sl BOOL &y oy : DONE 5 &

C.Mﬂ‘ el}u‘ Jl} B é)Lw aJJ,.ﬁ

Q..w‘ ol el}u‘ 6)[,«« e},.."l.é

Ret_Val = 0000
Busy =1
Done=0

Ret_Val = 0000
Busy =0
Done=1

L 5 Simatic Manager ,5PLC (g5 5I'<S” Module Information o owy 5 b 5l (65l 03 8 1 75

s IS e dil e ks OIS G el ez B 0T gla 4l 05

Time Systam | Performance Data
General | Diagnostic Buffer
Hzzignment:

=

ik4
[sizes in btes) Load Memory Réskd
Fres: B7.108.,682
B :ssigned: zaz
Tatal G7,108,864
Largest Free Block: (7,108,582

Max. Pluggable: -

Load Memory EFROM

Stacks
Scan Cycle Time

J

whork kemary
s=s 20,971,146
oo0 374
s=s 20,971,520
s=s 20,971,146

Cammunication

I
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IEC_TC IEC Sl 5l g by yoali 4 Lg9 g0 (S piGlE £-Y-1Y
ol S e Jle dzes IEC 5 Ikl b oS 1) ool la 315 5 gl el enl gl ol sl 2556
ey 33 5 5 (Nsb slgle) 6l & Lmn IEC (sla sl Jsl ats Wipd oo amedl 4iwd 55 4 (256
Gt S o)led b 5l e o8t IEC (gla 5157 93 s g e SIS (Jpons sl ool & S

Wl ) Doy b 2SS0 ) e Ll Jgene g8 51578 S

oL el SFB3 e Sl glS SFBO e
Jos 35 ;56 b SFBA e saals S SFBL e
s 53 ;56 e SFBS e alS gl plST SFB2 e

sl 5256 3l 5 dzwa FC liFB5:)153}?}IECéu&iﬁﬁdlﬂdﬁ:u‘juubrary PN

CTU <SKsows P b SFBO
S il ST Jgeme 6la oijled L 0T Solis 5 A (oo Joe il 3l oislad &S5 Ol gim 52556
BCD ¢ s Sl 5 ol Jaal531 532767 6 pl pWBCD &g 45 3,5kl o INtegEr &) gz
323 (oo odlimal odislad iz 51l (o3 U 68 S sde 8155y Al LEO9Y L sde
S ol IEC 2SSB L s sas o RESEL [y Jol 5 (131 (SO 1) (53 doms (2999 & Jsl (S5
el o b ool U= b

DB

A I
EN ENO |b—

I0.0—C0 Uno.o

Mo.o—R C¥ -z

zooo — PV

B35 o S8 35 bt O St ad ol )l 3 67 (6355 121 CU (5355
.ﬁ;ju‘)s:«:a.J‘OB].OO))J&&b‘}:\&zO‘kﬁ.}j)d}&{ﬁ@ﬂgoé;&;«ijd‘ﬁ:Ré}))j
Q 57 ile b s eslizal g1, Integer sue &S &y sm Preset Value [lis 1PV (¢33,
as o ieleiInteger sde O gl Soled Jad 4luie iCV o &

el oo Sy s i 53 58S Sl PV (gslas b S5 CV By a5 2 iQ ms
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Sk o S50 Ys

CTD «Suwows pb b SFBL
33 b ad AL e sled s Integer g 5 A o Jes AT ediled 65 Ol 2SSB !
4 Dl Aol ) 4 Oy b Sl ooy b 232768 4 bl oo 25 o5l & CD (o305
33 S Reset 87 Sl b syl 515 0 yled g5 6,86 8355 b
3553 gl 55 o Jlesl 2 4PV alslyliie 0T Cote ad Oy b a5 Sl oo oS5 L0ad (63555
Ll (3 S 4k OT b s s

DB2

T
EN ENOb—

In0.1—ED 0Fqo.1

Mo, 1 —LOAD  CWi-MiT4

o0 4PV

CTUD &Silaows o b SFB2
+32767 1 -32768 1n 0T (6,5 a3k plpls U8 o Jos 2alS il oijleds &S5 Ol gim 2556 !

.VJ@MILADJQ&)M\;JJ S g5 3oL OT s s 5 83505 45 Iy

DEZ=
T —

EN ENO
I0.0—CU QU —go.o
I0.1—CD o —go.1
Mo.0—R CV Mz
MO, 1 —{LOAD

250 — PV
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TP «SCdwow pb b SFB3
LoT Sl ol ply 3,8 (o TiMe s a1 0o 5 &S (o Joo Wl el K and 2556
Dl iyl ST Jpame sl a0

Azaa 10 ms i s al ST (gla el 53 a3 Sl I MS bl j3 Olej laaly @

Ol opl ST sl el s Sl 5 Sl 24D20H31M23S647MS oessl 5 Ole oSl e

.5y 2HA46M30SOMS

Ol ok Sasb Sl ESGIN (63555 &S Sl dsb 53 35d eoals TH a3 LPT a5 4 0l
S5 o ALET 255 )30l (6w 0L 5Q @,ﬁﬁﬂugsﬁdw.,\mdctg\b@w

IN

PT

Bl =

ET

PT

N
\
S

Wl o o s ol s e Ol |y 52SKS6 oyl Lo 5 Q0.0 m g 5 53 Ll slawl 0 g 5 asl s

el Sl 4l e &K 5 G,

Hetwork 1: Title: Hetwork 2 : Title:
DE4 DES
TP T
EN ENOf——— EN ENO —8—
Ho.o Q-00.0 Qo.no QMo.0
| £
/1 I |1 i)
ET|... ET
T#1Ms T T#1Ms 4 FT
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TON  «Cduows pU b SFB4

IN' (63555 Odd Jb 51 uy o dkS Jos Joos 55 0 2a On Delay ol oS5 ad 256yl
Soore o353 ;56 b LOTGlesl 358 (o 585, Q (s 5 e S (0 o PT 0L o5lutL
s 53 el s oS Cilea ST

T L N

e .
{EN  ENO| T ri.l_l ri.l_‘_
1 s

ET
—rT ET|- BT

TOF  «Clows pb b SFB5
IN' (53555 08 b Sl oy (kS oo alad 55 50 2m OFf Delay ,asl S ans 5SSkl

LS‘U;}‘BQgs’}fWJSESAﬂPT UL‘)°)‘““‘“‘(§°})}¥)‘J‘.}°J‘-‘:’J{’3Q g}’-’J"

.33;
I
x |

Em ENOL

I = a

T ETL
ET
PT
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IRT_FUNC B 489 Sikw Jld w9 Jld Sl (il 0-Y-1Y

D3l le el gl pl gla aSSB L5 gas b b s Jled |y s ady Ol e 22Tl ol o 5
SYL o sl L s iy 5l Jlas e (gl SFCAL e s aiig 03, Jled & sl SFC39 o
SYL o Il b s aidy o5le e (5 SFCA2.0 s 4385 s 5le Jlb g1, SFCA0 o

...\J_,.i:@@f’:JPGM_CNTL a.s\).ilé)sf.\})b:_,?}Lmq.ééj‘_;‘ﬁj':i‘_gjil:‘_;hO,:.i}\é:;;\s

DIS_IRT <SKuaows pb b SFC39

4By bl i 09 ST sl (gla aily oo (gl 4y Os s Ll 5 5 554 035 o (856 cpl (55
35 b b G b ol 4 oS (sl 4y 5 dal i Mo 5 48 0T 4 gy s OB (Jele ot 5 0k Jlod 8
358 JWl3dms Wil 20 SFCA0 Low 5

"DIS_IRT™
EN ENO ——
EB#logl MODE FET WAL |-pMu0
10— 0E_NE

:::Jf@daiu’:adﬁjs)lf.uj 358 o oslsBYte Oy 60 (63555 opl s 1 Mode (63555

05,5 sla 4By Js Lph o I b 03 ST (sl (gla 4By 5 dolr (sl 4B plus 00
L5 e oo Diagnostic Buffer s |8 asle bs slas ;.5 5 o Jleb L8

Olgins X 55 o Jb b 0daT OB_NR (535,555 5 OB esl5ls 4 bgy o sla 4 ples 01
ATL s adl 2 OB3X JSw sl 4y ples u3L OB NR=30 S Jt
U5 e s sl 5 iis 8 o Jlab o OBAX (5,131 Comw (sla il ples 3L OB_NR=40
4 53+ .5 Diagnostic Buffer s

355 o b b ods 428 5 OB_NR (sl 55 0TOB ojles o ol aidy Lais 02

Sl ¥ oyl s L yhead S CPU 3L s b sty 48 glis ol b J500 e et 80

KU L yiered S CPU 3L s s sty 48 glis ol b J501 e acd 81

o WHIBH5380 | W yhas <o CPU 3L s ba slust, o7 Soglis ol b J502 e s 82

Sy s 30ls L
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EN_IRT <Kuyows pb b SFC40

AL cpl b (63555 S o b |y 0k Jlab b ady m LS e Jes SFC39 LS 2SSB oy
s T 1SS & (63l 5 ol SFC39 wlie

"EN_IRT"
—EN ENO |

—HMODE RET WAL

{oE_nm

Jbe

OB1 ;I Network2 s oud azi g asli e S B OB35 s glasbpy s OBl 5 (gl asl

OT 31 dmy 5 SFC39 856 network oyl 31 13 5 shie ool sl . 5,55 41,5 0B35 S aiy 56 Cow

RS D) g e e 1o |, SFCAD

OB1:

Network 1:

CALL "DIS_IRT"
MODE :=B#16#2
OB_NR :=35
RET_VAL:=MWO0

Network2:

L PIW O
L 10

-1

T MW 100

Networka3:

CALL "EN_IRT"
MODE :=B#16#2
OB_NR :=35

RET_VAL:=MW2
EN_AIRT «Cduow pU L SFC42 g DIS_AIRT Sabaows p6 b SFC4L

S VL o ol oS s aiby Lais oS g5 ol b dizes SFCA0 5 SFC39 wlie 35 a5l 53 !
55 sad 031> Mode L OB oyles LT (63555 55 5,00 5 jlaws Jlad b Jled L2 1) Lyls Jes OB &

mﬁ:wt\:—ﬂut{d;‘.&bjéuw:'j@o-\‘.awbrﬁuaJw‘fUhoB C‘:’.}J)‘djﬁTJlisti

"EN_AIRT "DIS _ATE
rr T
-EN ENO | HEN ENO

FET_WAL |- FET_WaL |-
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09 s (S 4a89 00 7 wikd (Sla pisTB 1-Y-1Y
LS AL S A s, e glales b W (gl 15 0, sl a5 O e b 2SK6 Lo 5
tizes Lot a2 93 4 Lo e 09 S (gla ad g i o, Lal OLST Jgl o 53 457 shailen .5 ga5 Jlad

Sgh 03 do JAL:«V;.....:..‘J@M)SOBlZI ) 55 a5 s 3 a0l sla N

b oo Ol 3 OB122 Clowyl 55 48 L j5T 45 oo j2ws slalle Y
b S ol 5SS s L5d ol 5 IS pilkae S WY 5 Bit Patern &) sz J o azws glalbs
S S B a5 1 b g e oy ST 5 g (sl 0357 S 1 ptS e S
0

" 13 B 7
O X|X|X|X|Xx|Xx x
PN 3 303 E 3 E S S

Bit number

|
| BCD conversion error
Area length error when reading

Area length error when writing
Area error when reading
Area error when writing
Timer number error

Counter number error
Alignment error when reading
Alignment error when writing

3 24 23 16

High [T [ [ [«] [al«I=x] [TTTT]
word 1

Write error data block
Write error instance data block

Block number error DB

Block number error DI

Elock number errer FC

Block number error FB
DE not loaded

FC not loaded
SFC not loaded
FB not loaded

5FB not loaded

Bit number

25 JSs S e oS 1, Double Word &S5 51 (6,505 sl pss 4w slalla

a7 0 Bit number

5 . 0
4 P P I 1 Y EY A E A A A IIIxIxI

110 acoess emor when reading
112 access ermor when writing

i 31 4 33 18 Bit number
High [ [ T [l o Toe [ T e [l s e[ [ T]
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MSK_FLT «Cduows pb b SFC36

Sl o 93 ST 5SSl 03 1o b A8 28 15 0 Ko (glallast 1 aus 53 a Ll e 2856 oyl
03535 el o 15T ol s s Sy ol 5VL 2 ) s 03 57 05 S gl b <SS
el A dal SIS CPU 3L s e Jy Al dal i (S s CPUL 55 OBI2X 5 pde ) 50
53555 ko ot By 545 allas OT 31 sy ) ¢ Lo 55 pBn > ol ¥ pame o8 s 5
DS Ul e 3 o shilen S5 33,8 pllae ,p)lST 5 35ie e CPU A3l 3 5o 55 OB12X
05,5 08T (5l st (gla US™ loslizul 5 OBI2X (gla aiby (g 5 4ol 3> e A odls b 5
AL Jaze OnLine ok )5 &S Conl dde 55 Diagnostic 3L 53 pliay 5y .ol 515

Synchronous error
Error masked?
N YES
Error OB call (the Error OB call
CPU changes to disabled
STOP if the error {the CPU does
OB is not not change to STOP
programmed). if an error occurs).
The reaction to an An ermmor is entered
error is programmed P ;
o the OB in the error register.

4S5 Sl DWOrd &yguas PRGFLT_SET_MASK (635,55 .Sl 35 oy o 2S56 ol LAD S

.3}.5:.@ealsqu;pﬂgﬁlWSwjubﬁéw&J,ltjsojji'.ntguﬁém.bﬁf
Dword &) gz AACCFLT_SET_MASK (¢35, 5

"MIE_FLT™

—EN ENO .. . . ;
033 £ 05 S gla 4 by e ST 5 ol
PRGFLT_3E 4 5eh oo r.:h‘}x:n oS LgwyaT @ e fws slas
—T_MA3K RET_ WAL |-

Db 0l3 835,5 pl
ACCFLT 3E FRGFLT Ma . . .
= S Dword .8 lalss Ols ald <
T MasE SKED - bealhd O A Sope 2
.MM‘?ﬁlﬁ&i&?@dL&g}f):aMe:b
ACCFLT Ma
SEED o
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N ke
:xjjjd:émwj}A.AL;J;.L;hlh&j\;;ﬁ«fﬁjobgwéwyhéﬁlﬁ
Avrea length error when reading o
Area length error when writing
s ¢S e sY Low Word I¥ 5 Y L;uqsﬁ;ﬁ@yw,;pg@;p

[15J14]13J12J1nJ10] 9] 8] 7[ 6] 5[ 4] 3[ 2] 1] 0]
[o Jo Jo Jo Jo Jo Jo JoJoJo JoJo 1 1o Jo]-= W#164C

ol 35 dals DWHLBHC Uslas ks ol epdile oo i O3 High Word  sls ooy o8 1T 51 5

.@M(J,Lprjgé:})}):j‘i@a;(:&:&légj}ldw))4;.)|.L5.a

Hzlsls .0 SE_TLT" Mz55_0
|/ EX EWO|l |3 ]_|
FREGFLT_SE
o 160 | T_MASE BET_WAL | pmalon

ACCTLT_ZE PREFLT MA

o 160 | T_MASE SEED —Mm1n
ACCFLT M2
SEED MO 1a

Y ke
45‘_}:5W;;Jﬁ&du.@jpdb;gl);;}.%ﬂ:é&:}jr@)zllo wﬁ:gwﬁlﬁ;l
‘533)}4.3)\.\Ld|.>){4.»l)>'-)§558 J:\msﬂfﬁfd{i\)3 giﬂdmcm:é\faﬁrjatjsd&:'-e\{bﬁf

el S Jgl (65959 5355 (0 03> £33

!-IZ;Sf .0 "MEK_FLT " Mz55.0
|} EX ENO| (= ]_|
FREFLT_SE
DT 1680 — T_!-IASI{ RET_UAL l—pmi10n

ACCFLT_EE PREFLT_MA

oI 1655 — T_MASE SEED l-pm10
ACCFLT_Ma
SEED -Mm1g

DMSK_FLT <Saows pb b SFC37
4JL~:~° QT L;Lh u”'))" E) 6})}).\:‘.&‘3)3 b i Jlel SFC36 la Y ng‘;l:ﬁ Q‘}::.ﬁ J;'.galﬁ J‘ .b.w}:

sl . SFC36
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Time of Day (Sl 4389 4 bgs o (S HiTB Y-Y-\Y
N A5ke 5 sy o JSTOD (sls wids (g5l Jb i 5 (5l Jlab ¢ it (5 g22SSB )
TOD ais s (g5lw Jb (I ,SFC30 o TOD 4iss (ko (1, SFC28
TOD aisy il gl ,SFC31 o TOD i 05,5 Jwé & 5| ,SFC29 o
GoaTol i B ST 550 S SUSS 1y 4yl 3)sm 53 Jsl M Ilae p e ol Sl g
& jg ) db e el HWEONfiG 55 &8 Slekis | PSS pl 3,08 o Sl by ol s Shes
Hweonfig  Sleks plail 4 (5L 3,5 (o0 513 Com 3 50 bunl 53 45 o 1gaSSB S oalizal il

SET_TINT «Cdwows pb b SFC28
SITOD iy oy 53 o8 Slaks s Sl 5,8 o5 3 TOD iy Olgzn 256 ol Lo
S ol 03] s Sl s DGl 55 ESSB (5l Lo S o plowil HweONFiG 55 CPU (sla el
ol &S Clls 4 g sl @\.;;f@a.\.&u&bOB ‘siﬁdl.ja.\:ur:léﬁq.éjj SOy o S el
035 o OT JLsuy SFC30 O.:sug;uwﬂwoa;dwgwwdﬁm\,uﬂt,guy_@

.:}m
"SET TINT" 35m ool 63955 ol 55,50 OB o)Ll :OB_NR (¢35,

JEN - ENO |
5L OB10 (o me Vv sde Jle Ol gim
—{OE_NE RET_VAL - o)« Date_And_Time s ,a Obj @)U : SDT (34,3
spT Ol 5 ol A3 o)sl 55TS o shailen 345 e 0303 63555
pERTOD gl e s edd S5 e b IEC iSS6 by lanl S

gl 0dl> (63959

-*&:“QMJ.JJJ-"" &Ua.ab aéjdlﬁia)};j\;#(WOrd O (6399 u;_‘PER'OD 13 3%)

WH#16#0000 = once W#16#1202 = weekly
W#16#0201 = every minute W#16#1401 = monthly
W#16#0401 = hourly W#16#1801 = yearly
WH#16#1001 = daily W#16#2001 = at month's end

s s doeino 53 SFC30 Lol e 1y 5256 ol 5,08 51 Jlie
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ACT_TINT «Sulaows pb b SFC30
soailen 355 () eds o Las SFC28 WS 0T sla el < TOD aisy (5le Jlab sl s 2856 oyl

W:&&Q)M#JJ}AOBo)uQTc\{s\fb)‘:‘_;A}J}&{_J&Jﬁjb-\#\.&ﬁﬁ))s\f

"ACT TINT™
—EN

10— 0E_NE FET_WAL |-mmmn

ENO—

Dy 03l

Jbo

D_TOD_DT &S pb L IEC (51gS56 31 45 FC L ol o0 SFC30 5 SFC28 (5lg2aSSl Jlew o1 5

b 53 4 Sl OBL0 (51, TOD aidy oolas Couts ol 48, IS A5 al g oy 20100y 5 o

e G OBL s S50 gl 58 1SS (Sais Oy gung 0Bl 2l glsiin 5:20 el 2008-11-03

2Ll s 0l s b FC3 LM}:WV:S@;;{J.:Test rugDate_And_TimeuM;g-jTemp

QTSDT Lg:}JJQ‘)TEST Jf.".ASFCZS ué; (KW= C&A B .ﬁﬁ)@Test B a:; ;.:fj

Wetwork 1: Title:

"D ToD DT"
EN - - EWOf
Dfz00E-11-
2 1 EET_VaL | fTemn
TODFLT: 20:
0.0 ] INz
Wetwork 2 @ Title: Hetwork I : Titla:
"BET TINT"
EN - ENO
10— UE_NE BEET_TAL | mmz ‘ 10—

HT =t — 30T

1681201 - FERIOD

0E_

"ACT TINT"
- ENOL

BEET_ AL [ mmin
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|
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At

CAN_TINT Sulaows p6 b SFC29
Hweonfig Sl 3 b 51 L SFC30 2856 Lw g3 o8 TOD il (s5le Jlab b (sl 256 o)

3ue &S5 Do geas a5 3550 OB ojleds 0T a0 a5 5515 (63555 &S5 Las 55 eSSl pl 55, )5S ok Jlab

Dgh 03l e

EN

11 —0E_HNE

"CAN TINT™

ENO

FET VAL

QRY_TINT «Cdwows pb b SFC31
Ooygar i 5550 OB ojled 5505 stalie |y ol JWaiSls 45 TOD aib y dayl 15 Ol groe 2856 ol Lo g5

o AL Status =5 5 53 55 dgde o C)u\;ﬁéufl{&b &}W})Aﬁ@a:b@m:x

.bbj?
"QRY_TINT™
—EN ENO —F—
10— 0B_NE RET WaL -Muwo
STATUS M7=
Status :
Bit Value Meaning
0 0 Time-of-day interrupt is enabled by operating system.
1 0 Time-of-day interrupts are accepted.
2 0 Time-of-day interrupt is not activated or has elapsed.
3 - -
4 0 Time-of-day interrupt OB is not loaded.
5 0 The execution of the time-of-day interrupt is not disabled by an active test
OBfunction.
6 0 Base for the time-of-day interrupt is the basic time
1 Base for the time-of-day interrupt is the local time

S 03 5L S 3505 @a5 1, TOD iy G 0 gooe Lo HwEONfig Slakts 53 Sl 55 ST
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Jbe

OT 51 g 5 55 2006-12-15 ez ¥+ ol b 2006-12-11 425> e O 5IQA0 (5 5 bl sine

Js (615100 IS S 0 &)l TOD aisy sl 1, OB10 s oslazul 5, 40 CPU ..a.ajfuf»yls-
235 MG iy 03,5 b b (61101 ST 5 iy 035

[ame
= IM_TIME
= IN_DATE
= OUT_TIME_DATE

Drata Type
Time_Of_Day
Drate
Date_And_Time

a5y 99y b aze TEMP ©CCwd s il
= »5 sla Network s 1y aali e oS

e

Network 1:

"QRY T INT"

E— Ho

10— UE_NE BET_ AL [ MWzOs

STATVTS —MmI1G

ﬁguﬁI)OBlOg;M,,ﬁﬂIMbSFCBl
Ao Slee BIMIT2 Co s (o MWIG
s Jlad OBL0 aid 5 45 o] o Olas AsL
e AL S SIMITA Sy g odd (s b
e opl ol 0 3515 PLC 4 OB10 & oy

S s ealizalle 1

Network 2:
AN Q 40
JC MOND
L D#2006-12-11
T #IN_DATE
L TOD#20:0:0.0
T #IN_TIME
JU WNDL
MOND: L. D#2006-12-15
T #IN_DATE
L TOD#5:0:0.0
T  #IN_TIME
WNDL: NOP 0

Olej 5 b QA0 Condy 4 aty Cud (ol 5o
Q40 B 5sh o ool TEMp  (slaize «
dls iy sl Jol asdy jsa Gmddl Bsels
SV ions o 1) atiins gu)lb 5 Ol ol ply ol
o okd Jlb sl 4By i AL iy, QA0

-ﬁ’@‘)w&(’ﬁéd.ﬁbb}}éﬁ)b

Network 3:

"D TOD DT"
EN - - ENOQ

#IN DATE - IN1
EET_WAL L_naTE

#IN TIME— INZ

$O0UTT_TIME_

IEC 2556 i eslizul L 1, Gy O bl s

(0 s TEmp X 33 903 S LS 5
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J)\-\.)hu\ (sl.h &:ﬁtﬁ YA
Netv'\g)rkl4: 00 Sl 4 4y b asdy 055 J Lyl,s )y
AN M 17.2 S 10.0 2 gov Cna s 5 A SIS 4 Status
A M 174 100 g Sy 5 02 55
= #OK_FLAG o OS5 b Sl 4 Ol |y TMEp e
.vij-:
Network 5: &l sl SFC28 5l eslizul L OBI0 4isy o Lo
HOE_TLAG “SET_T INT "
[l EW = EWO| ooV @)U 50l 5 LS L
10— 0OE_WE RET_VAL [ mmzon
#OUT_TIME_
DATE —{¥0T
W L6 0 |FERIOD
Network 6: SFC30 jlieslizwl LOBL0 aisy 05 S Jles
#0K_FLaG WACT TINT"
|| EW - EWo|
10— OE_WE EET WAL [ pmizna
Network 7: LS S Syse 53 OBL0 iy 035 Jb L&
. "CAN TINT" 5 est
| | EN EWO [ Db es;10.1
10— OE_WE EET_WAL [ pmaz 10
:0B10

::J.fd’z}ab‘- &)))Ajﬁj} @ﬁbd}‘)}Q404§}}J‘5¢mb'c)U)Qu) )éd‘jOBlo Q}::
JM&L@J}JQ‘))&%‘b}.&OQJ‘MC,.H:-r\fd‘jgbﬂ&@‘rjyﬁg-ﬁ)‘&jd‘jb
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Delay Time (5 U (Sl 4389 4 gy o (S piTSB A-Y-\Y
T s sl s Loy o S CPU Ly ol anlp 35055 53 Lol sbowl (gl (6 b (sls adi
Cand p 35 bled o Jlasl 1) ady 56 Ol @f;\ﬂ&uw.,ﬁ‘;rwoszx 53

ok b e Ly o HSS by I LS (ol oS ik

SRT_DINT Sysows bl SFC32

& = DTIME 63})})5‘\56}&) wi?jim)w‘ Sl addy o5l Jld (sl d&b o)
Sl TIMEH# sy gus Olo§ Con oot jaa 1o |y 0l 0313 OB_NR (635,55 4 0T o lets a5 ab ) s OB 545
AL e aib e ¢ 0T Resolution ™

S o 3 U ol 2SS6 1 SIgN (g3955 4 WOID &y g 1y algds &S Wl )
3 9 okd 3,15 OB20_Sign rUm.OB sYLTemp byl 53 545 ees) e Jule ‘.:WJM,: OB2x

Ca-w‘ oalaswl J)G OBZO ML'JJ

"SET DINT" . "CAN_DINT" i
EX - EWol
20 | 0E_NE EET_WaL |pmig 20— 0F_HR BET_WAL [ pmaz
THzgs 0T IHE e "QEY _DINT" Exo
R zo | 0E_WR BET WAL | pyq
BTATUE |_pio

CAN_DINT wduows pb b SFC33

gl n 0305 OB2X ol Jais 0T (63555 33 5355 oo LS 6,0 ady (il bbb (gl aSSB oyl
QRY_DINT eSylows o b SFC34

Conds 3,8 o 1HOB2X o5lais 0T (635,55 355 o2 S (6, b aly Cund s Siulas sl 256 o

A o Ol g5 Jgder pillas StAtUS 5 5 5o 1,

Bit Value | Meaning

Time-delay interrupt is enabled by the operating system.
New time-delay interrupts are not rejected.

Time-delay interrupt is not activated or has elapsed.

Time-delay interrupt-OB is not loaded.
The execution of the time-delay interrupt OB is not disabled by an active test function.

.C,.w\aul.iao.ﬁ)}—";')l:sdj‘uu;-):‘_gj:ﬁ-ud}}ﬂ)l{j‘ébi;;\s

(621 F=N [V] | N ) )
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PGM_CNTL 4oy f g5 b  pasSl A-Y-1Y

ot ool T 51 5550 55 4 bl 53 &S Wl ol 4w Program Control  olge b 5 b 2556
il 55 b sbul (gl SFCAT 2S5 5 CPU 3505, 05,8 Cabste gl o SFCAB 28055 S
230 S8 CPU 55 (65l S

STP eSulows pbi b SFCA6
S sl s g B Gl 208 (e CPU 5w e il > GASSB 1
b 5 0 3 b W o 1T OBIX oSkt S Cibgia 15 CPU oy 5 aalig 3o bl ol sin 1)
oslizal Jl- 2 4558 plasil (S 5 Joo st 0351 Sl oy D) g0 5o b OBBX 55 L i LPLC caseis

AT ke K 0T )

ngTEn
—|EN ENO | -

Wait «SSdaows pU b SFCA7
e Wait (635,5 53 ek jaseie Oloj o3lbil b5 (gl 2l 53 Sloj b 4 aie a6 ol Sl 3
b &b M;u o 4.:3\3'})@ oT f'”’“ S 34 e o3l 35,5 opl 4 e e .::J.f

Sy dal g asly S FYVEY

WATIT "
—EX ENOD |

sooo —{WT

Sl sla 4y s ol O slee OB2X ‘sﬂsbdh&)l{ﬁBmI:ﬁwS;ﬁ&:@lpy
Iz OBL 43 SFCA7 B J5 dss Ids 1, OB2X b S L sl OBL (gl o) J giis 4l 53 CPU
o Ll odd on Oloj CsdE 5l e (sdm giwd 3355 o bl abi Oles 5 asl 343 63
6 4l e Yo ST oy s byl 5 ST (63555 0Nl o s aelip 53 Jle Ol gmss 8

e 0 sl

L PIW 252
CALL "WAIT"
WT:=20000

T PQW 400
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MOVE 4dl> &b gizme 0355 (o (S (5266 1o -Y-1¥
35 S 6,50 radTamba T asb G 1 alablo b g Ol gin 22556 ol Lo 5

BLKMOV «Sdows b b SFC20

Memory 5 ¢Sy s slgtsn AS S bl 51 s idu 1) diblo a5l i Ll e 256 o
LS ol Sl Lz oozl 5 5256 ol 55 (PIQ) (25 5 5 (PI)s35,5 slew sl 5la s
Sl |y Cob ¥ STa> MOVE & il ool 55 A o o3lizwl FBD 5 LAD L5« MOVE &S™L
5 ki Struct 5 Array i 51 b te esdla 3l 3 gdee i SFC20 S5 U8 Jize
Aizs JUsl LB SFC20 5 b

o313 DSTBLK >3 5 4 dazie )3T 5 SRCBLK (55,5 4 PoInter & sz Iis )3T SFC o5l 53
* £35 MB200 )3T 51487 ol Ve o 5,8 MBL0O 31 e ol Y- 2 IS e ys sk e

-’-’J?ns‘&;’ﬁ

"ELERLO
EN END

FHM 100.0
EYTE 10 —|2RCELE BET_ WAL | pman

PHM Z00.0
D3TELE -EYTE 10

1258 4 5 T 4 Sl 05V SFC20 5l eslisal s S
sl asls 516 KaS bl desie g lds wysT @
b il S ks S il e ) S S dsie wysT B1 e
ol A Sl g e gl opsT b 355 O Bool ui> IPoINter a5 uysT 51 o
315 JSE PEMO.0 BOOl 7 o ysT 25 4Bkt i dal i | | SFC20 &y gty b 3 Ll
Qalsl 1y (oS Joe 4By OAb Db 5l ey 358 @S 4y Law s SFC20 LS o 53 ST e

Lol dal g
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UBLKMOV «Sulows pb b SFC81
el Gl 53U O ST B 13T ) a5 47 sl 1 b ol SFC20 wlie 256 ol s Shas
ol A6 ol 052 JK oS 558 4 5 Sl 3Y .l Uninterruptible x5 Slas s il 0T

338 o\saisy 4 CPU el Ol Sl

"TELEMOT"
EN ENOQ
PFHDEL_DEX
0.0 TORD Z
0 —| BRCELE BET_WAL | pmn

PHQ 0.0 T0
DITELE —pn z0

Fill <Cdyow p6 b SFC21
S O sl e 31 S5 At diblo 4l 148 glis ol bl SFC20 a0 (-l 5 Shas

<55 S8 55 0T 5 Shas o 5 5 Jls & i g 6l p 258 5 Aaie ab IS5 L (o aolsl HusT

WFILL"
EN ENO
PEM 140 W
ORD 4 _|EvraL BET_WaL | -pmn
pfiM 100.0
ELE |-QaRD 10
L
-
Al B[ MW14 AlB| MWiDD
BVAL ClD| MWi18 clo| mwioz
E| F| mwis ELE| mMwiod
Gl H| WW20 GIH| MWwile
BI_K'< AlB| MWiDE
ClD| MwiiD
EIF| MWi12
GLH Mwiid
AlR| MWI1E
W Clo| Mwiig
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& Jado 30T 4 bgr e Gl HETH 11-¥-1Y

@Bl 3T S sk kST fas oSe b (it oy3T a1 (el o oT il e o (2556 ()
o (Logical) bte uysT 51 skie 5 ST (6,8 513 oo Sl 0jle 5 &5 0 )leds Jaike &5
Hweonfig s 5 bt )3T 55, oo LS (gms 4l p 3 5 kS o o3lizul OT 5ICPU &S ol
35S g s BBUE ysT ol sss 0 8l OT sl 53 oS (0 3,05 S s Ty
T r oy pj el 1o 58 (ga02ls e 4 (5 2 ey sk & (i )3T o

oB P s il 3T =(El o5les V) X F Jbaus glg)l ¢l

U8 e sl e ysT =(E0l oyles =) XFF 4 OVY 168 T 6l 8 ol

S SO 5 ey 03T s (oo 1E IOl sl 03 1) (639,55 V7 Jlizes D87 (s b Ol g
Jse b G S5 4 dal ’FU;Jéu;iw)ﬂr:;{@;,ljduw.;;m\);b;;,tfwo:é,, Conl
¥ oY le sl s Sl ST b Jdl i 1) ol Y (6350 ol a5 ol 0dd dunlons G g6

25 o 25 ol Sl GESIB S e Dl g ol b il

GADR_LGC «Salwows b b SFC5

2 ke sl 55,8 el SO LA sT iy tel 1 S shiles 256 o)

Asb 4 S ) 3 Profibus «Ss )3 DPSalve g5y L Lol oS, L Juol &85 g5y Ll smn I8 ils S

"GADE_LGC" S35 2,8 SIBYTE &5 - SUBNETID (5399
JEN - ENO |-
S 655y opl 4 3L @ S 15 Sl L Lol oS,
-{RACE I0ID - &L 1D o,u.:mfdwl)\)&,_wbﬁfmww
lsroT LADDE L el ol 4z 3 Profibus L (6 5,Y sane
s o8 &l Word & : RACK &9
L N » o) 5 D52 $999
- SUBATDE,

.b}i & o505 Slave 4 ‘ija Node a)\».f;'
.3ﬁf@|)Q)KQM|0)L~;}C¢»‘W0rd Q)}@SLOT&Q’)’
S 90 Jf"sﬁ)d)\g'f v.i)\: Submodule 4{&3}‘}» )J}AL..#‘ Byte C)J}@SUBSLOT ‘555)5

Db o 0315 jap LS



aolki) ol ;a5

& controlengineers.irjl
© @controlengineers™

T

WOrd. &) guzs Sl 035" Jlasl uysT i 53 )8 &S 25T ,ldie :SUBADDR (59959

Sl odalin LBWOrd &) guas Jgdke ilaia uysT 5 5 ol 53 LADDR (> 5

(B#16#54)c,..n|‘_;.s)”f}Fw):quu;dﬂdeyte fQ)}@f}Fw\lolD @5}5

(BH#16#55) s = .5 51

S ol &5 0 Sl 3 &S 5,8 ilate 3T ONliNE &) oz SFCE 256 05 IS 555 Jbe
ey o 0lis 1y a5 13 SOl L3 ET200M (g5, 48 58 g §

oA A

DI ExACT 20
DI ExACT 20
DI ExACT 20
DOERAC 150
DOBxAC 50

T T T e

:mﬂmmhwﬁg

e

|| PROFIBUS(1): DP master system (1)

il M 153

!|2| (1] 1M 1531

Slat | Module

' Order Humber

. | Address

4 | azazei

[EES7 331-7KEO0-08ED

[256...259

.))‘.))‘} gSLA‘ SJAQ)LA‘J.)J@'JK .))‘J)\JBETZOOM Ls})f QMM‘).)“{L;)K
"GADRLGC™ . "GADR_LGC™
EN ENO EN - ENo
1] L}
E#16§0 — SUBNETID FET_VAL|-mMiyz E#l6#]1 - SUENETID FET V4L |—pMyn
16454 16454
W#LE£0 - RACK IOID|~MB200 | gglagl — RACK I0ID|-MEL0D
1a#0004 1640100
WELEES —ISLDT LADDR |—Mij& Wéloga—| SLOT LADDE |—p7a
B#lG#D—ISUBSLUT E#l6#0—| SUBSLOT
Wglag0 — SUTEADDER, W#L640 — SUBADDR
LGC_GADR &Sodwows PL L SFC49
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Diagnostic Buffer (gl -pisSB 1 Y-Y-1Y
=5 o g e S5, Diagnostic Buffer « by, » sl A6 5 S el s

WR_USMSG  &Sduows P b SFC52
536 sl JuSICPU 5 Diagnostic 3L 4 ki 5,50 Jasl,d 5o 1) (alssds pliy Ol 5 (o0 eSSl ol b
Event LT & deagd Olsin sie 3L 03,8 ¢S L Gy ke A8 sdalie L5 Diagnostic sbs ply —oud
23 g B e Lol an (om TiMe Stamp &) s Bvent &8 il 1, b Sl onls &5 )87 i 5 50
ey )8 4 ST el sl 5l (S 53 UL S bl se DM oyl 358 g <5 CPU
D5 s Bl 03, (3, SED T 531535 (sla ply p)lS el ol p3Y 2SS ol S eslizd 1 kS
Simatic Manager > S7 Program > R.click >Special Object Properties > Messages
Llys gl s ply oS o 3005 OT D3 ) elgids ol &7 58 L 05 IS sl (ol oy
JeoSS 51 ey ol e Y L sl Gl by e OULQOING Lalpi L slus ) ¢ 5 e INCOMiNg
T <o)l s (=S bl |, Error Class s Message Number &1 six OT 53 0dd o305 (gladS™ o ey oy
Incoming ely ! 5 IS 55 s dal g 0slizul SFCEL. 52856 31D -y 23] S 1 sl 1D
DL A O 3l de 1 sds 35 sl o ID=WHLBHALO2 p 55 b ol ol 2 5 1D= WHIBHALOL sl o
>3 WHIBHAOOL 0T 48 (2505 Outgoing ply Jsl aw 55 81 ey . ol INCOMING outias

Message identifier Messﬁge_t_v;e_l_Errur class Message num Message ID Incoming message Outgoing
VR _UISKMSG (1) WR_LSMSG A 1 40961 irterlock 1 is active

WWR_USMZG (2) WR_USMZG A 2 40952 interlock 2 iz active
s - y

m&}:ﬂl.&pu\;ﬁ);\)SFC5l df)ki;)}fl‘j};;)ty<,\,.,_;\)'lm

"HR_USHSE" el BOOL > 512 SEND (s53,5
EN - Emal— ~
s Diagnostic 5L ,» ply 5L ie S
M0. 0 —~END FET_Val —mMwl00 _
& < Send Buffer s> sl o 5

—|EVENTH
W#lE#al0l 2l aply Ul sl Send 3L s s

Mz —| IHFOL Ll a8 L IMPL oy, oS olealKeny)

3,8 o odd Labie |5 Sl g b 45 ID U8 EVENTN (34,5

Ly K ply Sl Sl 5 (sl INfO25 INfOL (gls (63555
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Sk o S50 \t2

Jbe

o;ﬁ&p}:;)dﬁﬂf@bjﬁjlwrfalﬁ Lsd oo dlb oa JL 101 5100 SVl 5
ID jmjsdﬁ.\.:u)ﬂ&swg)&:,mf Message oz 55 e ply 55 5 kte cnl (612
ID ,Ju&_(\.\sﬁ,;)ﬁ},\wmz sFCL 286 45 4,51, SFCB2 S Sl | T
oS 1B LFC2 a6 102 e U 5 FCL 206 10.1 Cote I LOBL 5 e o3 (o 1,
sl ) & g2 OBL il

Wetwork 1: Title:

POS Fri1
01 JENW ENOD |

Mo.o—|M_EIT

Wetwork 2 : Title:

POS FoE
Q1 JEN ENO |

Mo 1|4 BIT

FC2 FC1
CALL "WR_USMSG* CALL "WR_USMSG"
SEND :=FALSE SEND :=FALSE
EVENTN :=W#16#A102 EVENTN :=W#16#A101
INFO1 :=MW10 INFO1 :=MW10
INFO2 :=MD12 INFO2 :=MD12
RET_VAL:=MW200 RET_VAL:=MW200

General Diagnostic Bufter I ernary

Events:

Ma. | Time af day [rate Ewent

1 06:42:41:667 prm 06/07/06 interlock 2 is active

2 06:42:39:433 pm 06/07/06 interlock 1 is active

3 06:42:34:656 prm 06/07/06  kaode tranzition from STARTUP ta R

b 3L sls o aen S 03lizwl FC 03,8 Jb (g S 555 31 e 4 (glows B33 4ol 53 SIi 85

35 dal g 14w 1 SFCE2 Lils CPU 0 g s dal gy play
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Count pb b IFM (S CPU 4 by yo SlguisS \T-Y-1Y

:)}na}i)w&dlﬂ}a&wfupl}”o6&J)MQ¢\N%)E§1Q)MS76U&CPU ).‘6}.)‘3
IFM 4S5 S o,L51 CPUB12IFM , CPUBLAIFM & 0l s s CPU oyl alazr 16,8 s )5 o3lizu

&l pCPU -1 LS s I/O .usb - Integrated Function Module J.il.w L CPU ol a8 slgsl s

a) o0 I Cambgo SIS 5 IS (5,8 0 e e sl e gl 1S

CPU 314 IFM
Integrated inputs/outputs
e —
S
a1 a 1 L+ |28 1
e 411260 8 3 1240 |28
a3 1 a 3 1 |28 3
2 4 2 a 4 2|22 4
e q 3 e H 1| g
B qdaoy128| @ o 4 |20 §
aqdao 128 | & 7 5 |28 7]
edqapize | €8 g |20 o
e qa) 128 & 9 7|28 9
1@ JQAk 128 | 12 g TRELEN
IN CIT]
181 Al 120 Ter 1 L+ [3& 1
192 a1 130 | 192| 4250 |322
123 1A- 130 | 183 1 |g=3
1edfa), 13z | 1erd 2 394
1850 13z | 185 3 |3@b
186 Al- 122 | 186 4 |388
187 [Aly 134 | 187 5 |ae7
188al 134 | 188 LT
180lar 124 | 189 7 |age
1 290 | Mans 280 M {450

Integrated &, sues ool W6 SFB L W CPU -

P e by PP J‘:.gub A La ol e
13l as,le WSFB plaus”

e SFB29 HS_Count
e  SFB30 Freq_Mes
e SFB38 HSC_A_B
e SFB39 POS

3515 351, CPUBLA IFM (5 6 o 5T 5 50 5
oY Jo i sien u i Ceand ) 53 G sleSSE
Sl TSI 05,8 6l o 058 S dae ol
S s ) 55 3 gis a5 5 0k 03531 V denend 3
5T a4 by e e dlobM 1256 2 5 Shas anlllas

iled (o) 2 doad )3
LCPU Lls,l JS JSC s pl Sl ST,
A3 o 0Las 1 OT HUS 4 ) LSS (sla Jguke

HCPU ol (B 55 sl5ol e gkt S 53 il o udd BB 5035 Cobi IO uysT a5 558 a5
ol ed Sl gedd e [ 51 L )3T S ol e odalie =S s+ HWeonfig ;> Rack300 5

HIPN S °'>)}T‘){,). d}v\? B L@,‘AJAT

L3 5 e 5 83 OV b S 4w lie YU JSKa L 1) J gl CPUBLA IFM O s

CPU 312 IFM CPU 314 IFM Function
1124.6 1126.0 Digital input up
1124.7 1126.1 Digital input down
1125.0 1126.2 Digital input direction
1125.1 1126.3 Digital input hardware start/stop
Q 124.0 Q124.0 Digital output A
Q1241 Q1241 Digital output B
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A

I T
OB x Instance 08 I g 1 ~ )
z 24.0
" [ CE N
e - ntegrated ea 2| &l
@ | functicn gx 3| |-
| 6 1| g~
@ i a7 s| 7 j
5|
= SF8 | SH =
el - I B & o1 1250 10|~
- 7 - | i
“"‘x\‘\_: e | == 1| ==
| g zH a2 12
I | zHa 1] 43
OB 40 I | 4o 2|4
------- . & zHa 3| 15
i C | & | sHa 2 E
i H) e r 1 | ra s|7
' 1 18 = 18
ommmmme | .a;: 15fL2 18
I b o ko —i
| .
User program Cperating system Integrated inputs/cutputs
Slot Module .. | Order number o ) Fio | M.. | | addresz | O addr..

1

2 EF'LI 314IFM  |BESY 314-BAEB3-0AFWT 2 |2 124135 124..129

2

SFB oS 2 (sl ol 3Y 5 6 555 Sladsss Hwonfig

15k Integrated Function e 53 CPUL &la eyl 53 db g o 6K sl S 55 68 Hlezr sl

.»Jwaﬁ;Ji.:

Gonaidlpitshp  IniegaledFuncion | CydeTioc Honoy | Felonive

St Inbe grsted F uncbon

' Mo Function Ackve
Inbmant Inout
Courie

+ Paalel Counier
A

Fraquency Pster

Prgitioring

V"")bﬁ' < ch}\:’-

Paramstay Szzigrsent.

oI GLSFB 135 4 055 Dled 5 0l b
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HS_Count «SCdwows PG b SFB29

i S AL el ol Ol 236
“HE_COUNT "
— = N0 | —— 3l @213 CPU - ol 1,10 KHZ ST
_ims—mm — Jos s2alS 5 Ll Oy sa Ll e adijled
PREE_COMP comr_al . S SFB29 555 5 Shes cxlis gy S
Jda . . .
- CoMP Bl ulfJ}l".'C"‘““\‘;'p-:”‘j-”{W):@\;li;
FRES_COMP o &
. dE STaTUE al b g cledl 26 ol S Ol
.. —|EW_cowmwr STATUE B| $2909 (""5 a4 b Sl e aryes S 3L
[ AL e AL Gl ediled AiL ez OT
__ _|Z3ET cowwT Q;V_Ja.}'m)j‘ )‘..\E..ag‘_(.lb‘) cuuju d‘j»:-ﬁ
SET_comp_ SI6 cstlo Jbly ol § alis Ol s puioman
a
& b ol 5 s i o 4 el 31w
SET_COME
_.E - - @‘aM@ﬁﬁj)JdM;ﬁlsﬁ

b poole

S 358 Jleel PV amio Sl 55 ok S35 gyl 53 Covw sla (53555 4 &5 b 4 2 b SIS
6 bge |l 1246 (55,5 55 e ad b e Olsm b o 28l ojled oSG L 2l okl
3350 b b sl 3505 a SFB29 s Syl ST o My 51531 57 lde CPUBL2IFM
oyl 53 3305 a5 U RS 4lh o SFB29 kiph e 3L 55 Sl S jlliiiee Ll
5 ASS6 5 Sles 0T 53455415 54> 5 Integrated Functionel « (.25 HWeonfig > s CPU |
s lin) mb Lok Yoo LS g Ol o ot 53 - ol oo BB SSs (sla el 6ok
S i ) 3sh s 8 L 5y

Intermpts  Counter l Eu:uunter.-’-'-.] Counter B | Freguency Meter] F'u:usitiu:uning]

Ingtance DB Counting Inputs

DB Mumber: 63 Ip: | Rizing [positive) edge ﬂ

Rizinig [positive] edge
v Automatic update Cramer: Falling [negative] edge _
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Comparison valus Comparison va-
PRES_COMP_A Com- lue COMP_&
Set comparison valus para- _ .
SET COMP A tor A Status bi

- T = & STATUS A
Cirecton digita! input m r Digtal cutput &
o digita! input & a
=W Start/Stop dig. input & EEE?L:?L!UGE..—;;T
EN_COUNT SW start/stop - M

o digital mpaut

Seistart vaue
SET_COUNT

Start value counter ]
PRES_COUNT Comparison va-

Sel comparison vaue = Com- lue COMP_B
SET_COMF_B 5;?3- Status bit
Comparson value & STATUS B
FRES_CCOMP_B SEm | Digital cutput B
Enable agal cutput

EN_DO

—  Logie status
—  Mumercal value

IS b i e 0513 isles ol Double Integer &) sz 45T COUNt o5 5 53 Ll osled does
bl 2l (S lie o1 DOWN JIECs oL 5 2l 31 (S Count luie Up SIS o Oy b 25

Actual value of counter

[

[

Signa stabe on
Diown digita’ input

i . . . . : : : Time
Signal state on ' ' : ' i :
Lp digital input : i ' ' : :
lonn Lo
' 0 Time

} O 0.

Tirme
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oW slods U3 7 igels 9 (95
yed Jlb Lo b e 1) 0kl Ol e 33 b 50 4
3959 b e Olgim ol odds 03,37 PV amis Jado 55 45 (G131 S (63459 bowy )
CPUB12IFM (1 ,,1125.1
SFB29 2SSl ,5EN_Count (g55,5 sy .Y
B e b (63555 5 (L3 Slgudly G g 35150 Sl plST a OE e L
o Hlod 4 ddagl ylude ol
@dls S 5,13 DINT sde &5 &) gum Pres_Count (35,5 3 Olste 1) Preset Value L 4l i
355 0305 SELCOUNE (63555 4 35 it &) Sl p3Y &Sy S JIS” b5 e e 1 05 5,156 0

3saSet adyl i Il S8

SIed Cg i
o Al SIS DoWN (o, 3l Cdew (63555 9 Sl S UD (6,158 St (639,55 s3le S s
33,59 ) Digital input direction ‘s,lpl@@”,gfl.;rsﬁsﬁb‘_}w@l Ol g .
UP (53555 4 ol Oesl 5 odks o San ioled g 355 Jles! i JUS BL2IFM 5 1125.0
Al e Sl S s
5 dualio & hos
51 e b 1y 518 (gl alisd lide b anslie ool ol s F awlis 53 )3 SFB29 58
K alie 35S oW SFB I, ool sla s 5 Ll b (6015 s g 53 5 Al odd s
) A8 e T 5plST o 4 Olgte 5 Sl alin LT 5 Shes 35033525 B 5 A (sla ol o
ol 3,8 e ae B S aslis gl Pres_Comp_B s A 5 awslis gl » Pres_Comp_A .sls ol
Gl (53555 4 e ad Sl 0¥ o awlin 4 polis ol Jlasl (g1l DINT 5o &) oz lulite
il 4 pl 5a05 55 031> Set_Comp_B 5 Set_ Comp_A

Ssh oSS StatUS A 5 5 w355 Count>=Comp_A S| e
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Forward Backward Terminate Abort
POS_READY=1 POS_READY=1 POS_MODE1=0 POS_MODE1=1
POS_MODE1=0 POS_MODE1=1 POS_MODE2=0 POS_MODE2=1
POS_MODE2=1 POS_MODE2=0

POS_STRT=0 POS_STRT=0
FOS READY Terminate jog mods Abort jog mode
- rward forward
ob— — € - N —! [ -
! ! \ ' Time
FOS_STAT, X : i
. ' ' . 1
ol : Y- =
! . 1 ! Time
PO S_".‘CDIE1 : + Abort :
1 ! ! 1
E% : ! _____ : I_ -
: Terminate . . : Time:
POS_MODEZ * ' ! J
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] v ! J Time
Digital Duipl.l!t “Forward difection” ! :
- 1 U 1 ]
Ng ] ]
a T -
! . ' ! Time
Digital outpyt “Rapid travarse”! ' i
5l — —1
' , ' : ! Time
Digital output "Creep spedd” : !
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! 1 1 . ! T
Valocity | v : i e
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f "\ BREAK=0 | A
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Positioning & yos (51 =1
Sl 0 el s 5 g 53 Positioning Calizes o1 0 (61 s Calides Lol 5

Positioning Operation Parameter

Start positioning operation POS_READY =1
Rising edge at POS_STRT
POS_MODE1=0
POS_MODE2 =0

Positioning operation running POS_STRT =1
Terminate Falling edge at POS_STRT
Abort POS_MODE1 =1

POS_MODE2 =1

4&‘}‘))3}44:.9}01*))jfwfw:.ﬁwjéposltlonlng ML}:J.AG.L@.G MQ\:JA;L;JLEAB%‘U

023125 o I B I e e & b g LSS OIS 4

ool B8 S (885 31 s 405 b Positioning
33 C e 0T Ly 5355 o0 SIS 05,50 5705, (lay 5 ge 35 ,udd 5 40 ol wilS 3 Jes
Wl g SRS B 55 O oDy Gl ¥ g ol 85 B (rems

.::)fubr..’;ng.)\:_iro.;/’.fl.nb)&&ﬂﬂfhb@jyui))m\)éﬁj&jly
Welocity

Maximum — T----- -
velocity :
: Fosition

: Start position Destin;'a:ionrp{:siti::un

1

. 1
Acceleration ]
1

1

Maximum
acceleration

Pasition

Acceleration distance \ J

Stopping distance
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o) 25 U8 3415 3 s g deaite abeis b SWitch-Off abai dlols alie 6))5\.:;5(.;“:#4:&}_4'[?;;_‘);
..m@gul,@,,;y

Drive welocity

Start position

HWconfig 6“#‘)HJ°J‘})}°;&‘-Jy:;g“(l’.d‘x).&kJDQIFM Gk 5l Wl 3 s J S
.»fdnr:ﬁ;

Integrated functions

Interrupts] Counter] Counter!—‘«] EounterE] Frequency Meter  Positioning ]

Instance DB <~ Dnve Control by Means of

DB Mumber: 59 10T 4 Digital Oy

e 200 +140

putz [DO]

v Automatic Update

at the Scan Cycle Check Point 1 Analog Dutput [£0)

Synchronization

Evaluation of the Refersnce Paint Switch for Direction: » Fanward O Backwarg

—Acceleration/Deceleration Diztance

Acceleration Distance up to Highest Speed: B5535  Increments
[= Dieceleration Diztance up bo Standstill)

ZJ"..LU")L:.Fbﬁyoﬁmpjbf)}bmu:))jéal
0- L 0-10V il e &S JUT S . s & Jlizus 55 Lol e g 5 &S LT &K 1 oslizal -

PQW128 3T 4 55 5 JUT g 5 S (oo Lt 5013 Sl |y oy I 2l . LiL 20MA
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Analog output “velocity”
1

+10 Wi+20 mA

25y o S Forward (¢l ,Q124.3 > >

Positice

Digital cutput “Fonaard direction”

1

ole——

o "
Start pos .||:un\‘“‘--.\

-

re—
" Switch-off poirt

‘fou parameterize the acceleration!
stopping distance with STEF 7.

o L

Porsitior

Digital cutput “Backward direction”

|

Position

S g 5 o e Olojen Slwtl g3 &5 220MA L 210V oS T S oK 1 eslizal -

backward s > ¢l — ceMe s Forward s > (ol

+w5k9w‘6€avb J"_}*"u-‘g"w

.::;@MIFM &9, PQW128 J»):TQ}:J@)J;&L::;@”L&;»\

Analog culput “Velooity”
]

+10%W+20 mA

Faosition
0 r— =
S art Switch-off
position point
‘fou parameterize the acceleraton/
A0 Vi-20 maA + stopping distance with STEP 7.
OLS a3l

Olge 5558 oo 03ln( |5 amin JS2) HWConfig s « 540 ‘5,ul)gg§;€‘5ﬂ?gu Ol joe

.l Acceleration Distance Up to Highest Speed &1
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Analog output “WVelozity”

Il T---- — —
welocity -~ ""n.‘
+#10W it -
Position

Start position Switeh-off point

Analog value in WV

R oo
_l___'_

#= Soceieration
distance

i

Start 3 incremenis
position |

10 increments

A oo ,e cnlasls Bl 6 LT UK sl al o o b (6,8 ks o 545 o odalie &5 ailas
03 o )l 8 Sl mSly G oia 4 4 5 b LSl HWCONFIG ) oo bl s S L
Cewlosg Vov 390> B oo gl s O s9u= A o=ie ) Hweonfig

s o o0 3 o

($39)5 4 odkd amloe Break zal)l 0T (655 5l 5 358 a 0315 55 Jsep 3V Oy uﬂﬂfu
les Jlasl 5155 45038 S8 15 o o ar 3STLo il e SFBBY (3, oty s 53 oo Jles! SFB39

S 121:;;- W {255 _ BRE.’J-'SK:I o ;'-‘i}sL‘ < p—l)‘-’ BEPTIEVARRI- PR

Sgh peslsV 4 Sy O s
_ 20mA
236

X (256 - BREAK) oSl aS ol 55 el 0L sl s

Db pedlav @#T&Q)M@ﬂ
arl BN 5 PP Slomis 139 50wl 4 Ly or p o 0l ASB (ol 5 Shas 2l o 6l
il 4 aslsl s 5 esls ansls 1) CPUBLX IFM (lgiiSSb 5550 55 Comy Sload g opl b il

bl o ol T LSS Sl ol alis 55 31XC 3540 5> ... 5 JOg Mode
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31XC SW CPU 4 Hgs o (Sl (il 1£-Y-1Y
T &S gl 4o 8300 esl gl eSS gla CPU (gl » Tec_Func (UL esl gl ol gla RS-AE

15 W CPU Jﬁw:})@)&{;)\::ﬁjc o

CPU Order no. Firmware | Hardware
Version Version
CPU 312C 6ES7312-5BD01-0AB0 Vv2.0.0 01
CPU 313C 6ES7313-5BE01-0ABO Vv2.0.0 01
CPU 313C-2 PtP | 6ES7313-6BE01-0ABO V2.0.0 01
CPU 313C-2 DP | 6ES7313-6CE01-0ABO Vv2.0.0 01
CPU 314C-2 PtP | 6ES7314-6BF01-0AB0 V2.0.0 01
CPU 314C-2 DP | 6ES7314-6CF01-0ABO Vv2.0.0 01

a5 e OLi 1, CPUBLAC-2DP .5, IS

Built &g 1y 5 (sle 2856 31XC (sls CPU
s < W_,F In

Positioning

Counting

Frequency Measurement

Pulse Width Modulation

Point to Point Communication

PID Control

o2l 3 s el S Emla b Las o P-t-P L5

SPID S 5,8 w5 Eou )00 LS

FB43 ,FB42 5 FB41 alie LT >)§¢.H§>).:¢r\,,=;| SFB43 ;SFB42 ;SFB4L 2SSk 4w L
S S st Siie bl o 5lse ple Ol betl 53 03 8 85 OUST Ul e s S ol
.L.._..;Vw):‘ij.lanytau:&bJA:,(kawb)iwav\al?;w\

s o O s ) padse ) dsr Sl S slize 36 (2SSl &1 (g1 3IXC (gls CPU Ul

Positioning Counting Frequency PWM P-t-P PID Control
Meas. Comm.

CPU 312C - Yes Yes Yes - -

CPU 313C - Yes Yes Yes - Yes
CPU 313C-2 DP - Yes Yes Yes - Yes
CPU 313C-2 PtP - Yes Yes Yes Yes Yes
CPU 314C-2 DP Yes Yes Yes Yes - Yes
CPU 314C-2 PtP Yes Yes Yes Yes Yes Yes
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Analog «SClwows £ b SFB44

T R 6(;_ S 3yl 59 Sy 95 IFM a5 CPUSIXC s Positioning (sl » JS sk
E T 55 3 b i Positioning 1, SFBA4 .l Jbows o5 p e 503 5 S JUT
22l e 0-10V, 0-20 MA , £10V , £20MA s s 5 oyl 55 o o3lised

Slsgs b el 5 e Lot 485 09T Glaysige 015 (o ST Gla s 5l bauy

Rotary g Linear —uul J 28 L6 ) soue &R J S Cuxd 4a G 515 0L 3 |, Servo-drive

Linear Axis

Rotary Axis

Gl 55 e 558 e Jlsl CPU & (b & ysuas Incremental 24V 55 5SSl Lo 5 ) sous S ga

EMERGENCY

S'?F’ swaich
—

Power supply

Safety
Device

T unit

A3 (2 0L CPUBIXC Law 5 b 50 J 257 (6 31 S

GRU 3G
2 E PCIPG
| }

Processing
Stations

Mechanical
transmission
elemants

Hardware

lirnit switch

Jlasl gl S5 03 525 X2 5 X1 Jlus 5 55 diSn Syl |y s 256 ales <8 31XC s CPU s

sl oo T iy domios Jga 5 L 5 95 ol GLIUIST (gla oy

ooled g pl Cwla (g & 5 63405
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Lol eis JEHWCoNfig 55 5 Cod B IFM ¢ 55 SM, CPU
X1 X2
Connection | Name/Address | Function Connection Name/Address | Function
1 - Not connected 1 1L+ 24-V supply for inputs
2 Al 0 (V) - 2 DI+0.0 Encoder signal A
3 Al 0 (I) - 3 DI+0.1 Encoder signal B
4 Al 0 (C) - 4 DI+0.2 Encoder signal N
5 All(V) - 5) DI+0.3 Length measurement
6 All(D) - 6 DI+0.4 Reference point switch
7 Al1(C) - 7 DI+0.5 -
8 Al 2 (V) - 8 DI+0.6 -
9 Al2(l) - 9 DI+0.7 -
10 Al 2 (C) - 10 - Not connected
11 Al 3 (V) - 11 - Not connected
12 Al 3(I) - 12 DI+1.0 -
13 Al3(C) - 13 DI+1.1 -
14 AlIR_P - 14 DI+1.2 .
15 AIR_N - 15 DI+1.3 -
16 A0 0 (V) V output of converter 16 DI+1.4 -
17 AO0O0 (1) A output of converter 17 DI+1.5 -
18 AO1(V) - 18 DI+1.6 -
19 A0 1(l) - 19 DI+1.7 -
20 MANA Analog ground 20 1M Chassis ground
21 - Not connected 21 2L+ 24-V supply for outputs
22 DI+2.0 - 22 DO+0.0 -
23 DI+2.1 - 23 DO+0.1 -
24 DI+2.2 - 24 DO+0.2 -
25 DI+2.3 - 25 DO+0.3 -
26 DI+2.4 - 26 DO+0.4 -
27 DI+2.5 - 27 DO+0.5 -
28 DI+2.6 - 28 DO+0.6 CONV_EN: Converter
enable
29 DI+2.7 - 29 DO+0.7 CONV_DIR: Direction
signal*
30 4M Chassis ground 30 2M Chassis ground
31 3L+ 24-V supply for outputs
32 DO+1.0 -
33 DO+1.1 -
34 DO+1.2 -
35 DO+1.3 -
36 DO+1.4 -
37 DO+1.5 =
38 DO+1.6 -
39 DO+1.7 -
40 3M Chassis ground
V : Voltage I: Current  C: Common

.;s-l;,?r_.al}s-@qu,\gduc;u.);oﬁ-;ﬁgjzouu\;owdf-mﬂs-&)1{6@)\}»«.
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HWeconfig Olewkd
e5Y¥ 5 Sleks Positioning sl

54k (lqd‘ HWconfig > cwl
sy CPU 5 Ol 5 o)
Caaby 5 e3S SIS AIS/AO2
.45 Disable 1, A00 >3 >

Properties - Position - (RO/S2.5)

Mot selected
Mot zelected
I Analog output

Digital outputs

L 4
o digh e LSl o 2y 4 Diagnostics s Encoder & Drive (sla eyl ¥ al> 5o ploil LY
oled ool s 5L Gl | T

.Qﬂ‘eﬁﬁy}

PN sk e 0 ey 03 Slail o e
o3k skia il sde oyl 3,80 Ll sze 200,000,000 b ST 5 b w3 : Target Range

) dezitn a2t (gl s
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G pao w53 oo SIS0 Camdge Al liie 055 ) 25le g1, CPU &S” ol S 3 : Monitoring Time
ol dsb s sl ﬁ,;‘;,:,,lm\:.mti S el a4 sl Ol ol .wlr_ﬁ;:&}{u 456 L~ 200,000
E T Jlie b plys S 55 e Ol gims dewy dal 5 (Holding Torque) o™ Jis ,5keis 4 Ol
sy L1000 0T it 5 436 I 10,000 0T s STl s 5 457 o IS 4 65,5 0.5V
oy SBE Ly s ol i bl 456y L 500 Jslae 0.5Vl Ll 5 s ik st
Olej opl pls ST a3 CS m 3555 (e 4 0.5 Ol B gl Sdenl 53 LT o s 436 0.5 Jslee

sh ybte 45605 I £ 55 el Monitoring Time
o O ) plps 4 Jlesl B oo oms ST 5 Sl 456 [l e 5 (5340 - Maximum Speed
033 AT b 53S0 Slslons 53 55 a3 SO Sledl o p sl 3V elsl pl s
T o Sy 5 bl SIPUISESS oy ay STl ot 33 8 el 2wl 55 0,8 Lo 5

(TeVIS )3 ool Cotpu)X (55,8 o o)X (133 iy 53355l udl sltai)X F

ol sl 5 sl sl s g 55 S0, 5 (50 TeV/S Jslee ) 800 1M p1ys b a3 ST Jle Ol sim

LW|j‘jﬁ;bwanJM‘)JMLJJ\iSOO ))Jﬁ)})})ﬁ‘
50 x 1 x 500 x 4 = 100,000 pulse/s
oSl L =3 b Wlge 5 Sl 46 b e g5us : Creep/Reference Speed

235 5 S 8 BB Doy b a5 Cambpn 53 L e ST (sl el il

Ol ) 358 o b b l)> a5 (Glas b 35d oo axils y RUN S o8 (gl o> I L5 2 OFf Delay
el ol (o35 038 @il Juo B sla al 55) dil 4l Le 100,000 b i o Llsie 5 dad o
G5 b ABL bls sgms S 03y ol S Olabl Wb (6,5 505 Sl L) Sl o 55 IS 6
gk o g5 Jam g L R i

BOKHZ b1 i Bligze 5 ool st 5 ] 53 (03) 535Sl ay ST 3575 - Max Frequency
23 10KHZ Slis 383 pl IFM g5 5348 558 o 5557 3L 3L

i35m0 b 5W5) (5 5 & IUT IS ¢ 55 sl (s, : Control Mode
:,'\.x;:)g;w(.ﬁt, Ll ok 0305 OLaS oy domton S5 3 AXIS ides (sla el 5L -0

S o PRl Gha b Sl (s 4T ot B 5 AL T 5 a5 L a5 D AXIS Type
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6 s 593 &K &) oy Camdge p3 1y LWL au Sl Slas ¢ »>  End of Rotary Axis
S ash o oshie olg Cumise Olgm Jos 53 aasT das e 0li Gl ca |y (il Ol JulS
O e it e 53 4561000 sde ldie sl ST e Ol gins . Cowloeisl 55 ok 3,15 i 1 28 L
sy dals U999 B0 oy e i > 55 50 5999
S 3 il eal 3 RUD Sl s 1 Al &S o3Il Ol au S -l : Length Measurement
4ol osls S e b e bl 63 o la5 (ol 6,80 15T Olgn Sl Jlb b (355
255 ploil 4ol &S ol Length Measurement Jleew s 53,5
Lo iy Cambgn 534S AS 0 adie gm 3s) o LSS G5l 09, gl 1 Reference Point
b Al 31 Loe ol ) ol i go 48 557 adetin Olsin bl 55 0 M35 (0 23053 535500 51 Sl
(ol I3 3 i) b oS

General | Addtesses | Basic Parameters | Drive A4S | Encader | Diagnostios |

Az Type - - -
* Linear axis Software limit switch stark; J 100000000 pulses

Software limit switch end: 100000000 pulses
[ Rokary axis "

Lengh necsuenent | -

Reference Point - —

Coordinate: 0 pulses

Ref. point location for reference point switch:

|In plus direction j

S Sl 35S0 g 4 a5 b Sl Y 58 o b 5 S b Encoder s (gl el —F
Dges dylg bl 551y diw e j93 A s
Ledb Inverted CIb- s K55 e INCrement (s sne & g Ledb Jbe 5 I 5 - Count Direction
A& Lal = Decrement Js 5 &y seas

General] .ﬁ.ddlessesl Basic F'alameters] Drive ] Az Encoder

Increments per encoder I | increments
revolution:

Count Direction
I+ Mormal

U Inwerted
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SFB44 83 lowe
i3 1o sl 55 1, SFBA4 S5 HWeonfig lakss plasit 3l ey

"ANALOG™ [SFB 44)
— | Lapom
[ WORKING —
FOS_RCD |—
B MSR_DONE | —
— | smar SYNC 1—
— oR_F ACT_POS 1—
Rl MODE_QUT —
ToD WORDERR T—
— erR_a
ST ENSLD 1—
WODE SRROR 1—
— | amest AL g
— se=ED

S e (s 013305 p) 4t 5 Sl oulaT g s JSE 1 505 )3 2S0B (5 Shes

o S50 63, e i s RAMP_UP U Start i Oy 5 0,2 51
LS (o IS o Tl D Sl e 5 350 gn 413y Ol YU b ] 53 e SEEPOINt ke
RAMP_DN  J&ew oy 4 abis OT I 5 ok delons CPU Lo 5 boww g5 505 abais kv s 50 5 abi 4 b
abd ol 53 dw s Creep Speed abeds 4Bl o 2alS it Ola L (e Ly 350 oo Jleb
2153CUEOfF a4y Oy L+ ST (0 &5 o o8 o b o 5 350 oo il it Ol YU
CUL-OFF o311 4y s 3 (op s 51 G ool (1 b o8 WOTKING 5 5 JUS 5 350 (o olod
4 Oy 5 oy ey e B 4 U il oo aslal OS o Gl o 0l U el Ly 5 o7 Difference
335 2 &G POS_REC 5 5 Aaite dbais

33 A ol s o IS 55 JESTL (plhs) Jde (ile Jleb L8 b Jleé g1, Conv_En > =
Deh o wdls 3 4h Jie Vosetpoint 8y L Cut-off abis js oa RUN slgsl )5 o Jles Start alads
3,8 o Do a3 (5,8 g

o dsh o oslimal is xS S b ol e 0-20MA 0L > L 0-10V U, 31 ST S o
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Input Parameters

Parameters | Datatype | Address Description Range of values Default
(Instance
DB)
LADDR WORD 0 Submodule 1/0 address CPU-specific 310 hex
CHANNEL | INT 2 Channel number 0 0
STOP BOOL 4.4 Stopping the run TRUE/FALSE FALSE
ERR_A BOOL 4.5 ERR_A is used to acknowledge TRUE/FALSE FALSE
external errors (positive edge)
SPEED DINT 12 The axis is accelerated to Creep speed up to 1.000
Vsetpoint. Speed change during 1.000.000 pulses/s
run is not possible.

Input Parameters not Connected to the Blocks (Statical Data)

Parameters Data Address | Description Range of values Default
type (Inst.
DB)
ACCEL DINT 30 Acceleration 1t0 100,000 100
- . . 3
Change during run is not possible. pulses/s
DECEL DINT 34 Deceleration 1 to 100,000 100
- . Y 3
Change during run is not possible. pulses/s
n 8
CHGDIFF_P DINT 38 Changeover difference plus 010 +10 Pulses 1.000
A 8
CUTOFF-DIFF_P | DINT 42 Cut-off difference plus 0to+10 Pulses 100
: - T
CHGDIFF_M DINT 46 Changeover difference minus 0to+10 Pulses 1.000
CUTOFF- DINT 50 Cut-off difference minus 8 100
DIEE M 0to +10 pulses
SFB44 sy  >9 5
Output Parameters
Parameters Data type | Address Description Range of values Default
(Instance
DB)
WORKING BOOL 16.0 Run is busy TRUE/FALSE FALSE
T ) g
ACT_POS DINT 18 Actual position value 5x10 10 +5x10 0
MODE_OUT | INT 22 Enabled/configured operating mode 0,1,3,4,5 0
ERR WORD 24 External error: Every bit 0
* Bit 2 : missing pulse monitoring Oorl
« Bit 11: traversing range monitoring
« Bit 12: working range monitoring
* Bit 13: actual value monitoring
* Bit 14: target approach monitoring
* Bit 15: target area monitoring
* The other bits are reserved
ST_ENBLD BOOL 26.0 The CPU sets Start Enabled if all of the TRUE/FALSE TRUE
following conditions are met:
* Faultless parameter assignment (PARA
=TRUE)
* No STOP pending (STOP = FALSE)
* No external error occurred (ERR = 0)
« Drive Enable is set (DRV_EN = 1)
* No positioning run active (WORKING
= FALSE). Exception: Jog mode
ERROR BOOL 26.1 Run start/resume error TRUE/FALSE FALSE
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STATUS WORD | 28 | Error ID | 0OtoFFFFhex [0 |
Output Parameters not Connected to the Blocks (Statical Data)
Parameters Data Address Description Range of Default
type (Inst. DB) values

PARA BOOL 54.0 Axis is configured TRUE/FALSE FALSE
DIR BOOL 54.1 Current/last sense of direction TRUE/FALSE FALSE

* FALSE = Forward (plus direction)

» TRUE = Reverse (minus direction)
CUTOFF BOOL 54.2 Drive in cut-off range (starting at the cut- TRUE/FALSE FALSE

off position, up to the start of the next run)
CHGOVER BOOL 54.3 Drive in changeover range (after reaching TRUE/FALSE FALSE

changeover position, up to the start of the

next run)
RAMP_DN BOOL 54.4 Drive is ramped down (starting at the TRUE/FALSE FALSE

braking point, up to changeover position)
RAMP_UP BOOL 54.5 Drive is ramped up (from start to final TRUE/FALSE FALSE

speed)

R 8 8

glgT_TO_ DINT 56 Actual distance to go 8510 to 5x10 0
LAST_TRG DINT 60 Last/actual target —5x108 © 0

« Absolute incremental approach: At run 8

start LAST_TRG = actual absolute target +5x10 pulses

« Relative incremental approach: The

distance at run start is the distance

specified in LAST_TRG = LAST_TRG of

the previous run +/- (TARGET).
BEG_VAL DINT 64.0 Length Mesurement Initial Value 0
END_VAL DINT 68.0 Length Mesurement End Value 0
LEN_VAL DINT 72.0 Length 0
JOB_REQ BOOL 76.0 Job Request FALSE
JOB_DONE BOOL 76.1 New job Can be Started TRUE
JOB_ERROR | BOOL 76.2 Job Error FALSE
JOB_ID INT 78.0 Job Identification Number 0
JOB_STAT WORD | 80.0 Job Error Code Wi#16#0
JOB_VAL DINT 82.0 Job Value 0

Sl el

33 Sl ol ‘..Iu HwConfig s 45" w3l . Bl Software Limit Ol g sl oL 53 Slles plx!

Ll 8 a3 0394500 4 15T Ol 520 JOg mode bk o5k opl Sl zs 2 Sose

Welocity

T t
arget range Target
—eee

Software limit switch

Distance

Run O3 5 alad

Working range -

.;ﬁ@daéRun Slhes 554 Jeé & DRV_EN ‘_;:,,L,?ll;_;).:&i&zﬁsu,ﬂtop 6-’)));‘
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DRV_EN True J0g Slles SFBA4 3 555, sla (53555 paS L
DIR_M \ DIR_P True slks Jog Mode 5 i rl,,_;l Mode
MODE_IN 1 Aas
AP BT
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WORKING
Ve
Custance
o B A b (Sl U9 o
83955 -

335 o o g S o 5 gene a3 s e bilalis U S e 4y ol 3Y Lo

s I S5l 05 St plodl 31 g 3L o Mot IN=3 15 YU Sy a0t Jus o 51 Lo

ST_ENBLD

258 o J SYNC

DIR_M; DIR_R.

WORKING

SYMNC

V'EE[

Distance

Reference  Rieference point
pontswich  (zero mark)
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o 8 dali O 57 Set

I S S s el 5 S e L a6l 1y (5ol Ol e (S5l 03 S Slikas plnil 05
Job_Val L oDt 651l 4 Actual  Cosd ge lude 5 554 e 03ls DB_Instance ;1 Job_Val )l 4
Slabs b (o8 auls spue 5 Cl SJL 100 bl Cubae Jldie LS 5535 s buls
WL 5 Oy s HweONTig

Software Limit Switch Start (SLSS) = -400
Software Limit Switch End (SLSE) = 400

45200 03161 4 SLSE 5 SLSS jyslie plas &y guat| 53 355 o315 Job_Val=300 Ll 14 ol s S

D5 JS g o ol (Lol e LY 35l

ZLES ACT 5LEE  Old coordinate system
b ¥ ¥
-400 100 200 )
L1 11 | I .| | N I |
f Projection of
tha working
?’ rangs by aaf
5 actual valug to
§ 300
k.
T | T 1T | [N I T T T T
400 400
0 300
A A
ELSS ACT SLSE Mew coordinate system

= Incremental Olbdos

odd yadeie g 3 ol s ojlbl 4 (LASE_Trg) dais dbis o 5T 4 S plys sy ol o
2,03 5,58 SNL s crdls 6l Oldes ol ST LS~

=y 5 alolh y Cwl Mode_In=4 &S Coglss ol b Gl |8 amio 45 SFBA4 (634,55 sl sl 5l

.c...~l_x&,WJQQ)M%QL‘.;)\;F.;}_ia‘_g»aataTarget‘_g;,),ngg

Blae Incremental Oldos

ol Mode_in=5 ol 55 35,5 o pand S desite 4y o 4 5 Glae Sy g daziie g5 pl 3
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ST_ENELD

DIR_M; DIR_P I

WORKING

POS_RCD

Yisinags

Cistance

Length Measurement Jab (& p5 031!

Length  Jizws 63555 4 by s 03,5 Jea b Olge oS A Ol HWeonfig gl iyl 5o
o 1y dsb 0,8 ojl a5 e Jeaze X2 s 5 0 (4 S50 Do) e <5 Measurement
315 plosl g g ol Wl

0L K Slomsl j5.3 9 dal g sdalie BB Len Val o5 5 53 b e poodd (5,5 051l Job
abi 53 Wl sliws BEG_Val (g 5 Sl b (5,8 o310 plesl aias 0lii MSR_Done 5 5
s e Ol OLL da& js JL sl END_Val 5 & 5 gar5

Azas 2w 5> DB Instance 5> 68 sla 9 5

1st measuremeant 2md measurement

Digital input I I I

“length measuremen:’ |

MERJDONE I I II
|
1

T I
|
BEGUVAL i l

END_VAL >K alues of 1stimeasurement >|< Values of 2nd measurement
LEM WAL |

28 @S o 5545 o AT Olgim a0 OLE 1) 2SSB 2] 5,2)8 FAO amis ¥ daas 53V il
O 5 s 5 G5l ;)}J§;.~ o~ Jog Mode fazl s Positioning ¢l>,;| SV S elsen Jes 5,58
S ¢S |, Cut-off 5 Changeover alob
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DIGITAL «Siuows pb b SFB46

Jiows 25 F 51 S HT oy I slow 5 355 o LK Positioning 1, 5 2856 (!
Jog Mode le ) SFBA4 2856 b 2856 pl (63 ,Slas qutlin I (5 055 aslie JJo ST (s 3lin
Wbo 505 S olsag i opl 53 T LSS 51 (e s lae 5 s Incremental 5 (s5le 05 Ko 5
2313 o0 A ol ol SIS

OVl g o

Dgd o oalaial 5 sla fwoyled sCPU LS X2 Jlws 5 5 Jow s 5 & L Positioning (sl s

Terminal | Address Function
32 DO+1.0 | Digital output QO
33 DO+1.1 | Digital output Q1
34 DO+1.2 | Digital output Q2
35 DO+1.3 | Digital output Q3

3 8 o Jeame ()5S S RIS e 4 5 IS8 Gb G sla s

Control circuit Power circuit

L1 L2 L3
Digital outputs of the CPU

X2:32 X233 X234 X235
Qo Qi Q2 a3

Tu u

MNC contact of 4 f K2 f K2 z K1 F

R ACOREORDRT el vy i IV

n
L,
o

3\—' K2 :P\"T"\

e
Y
/ { M j
S
K1 =In plus direction E1 =Hargware limit switch minus Paole-switching motor
K2 = In minus direction E2 =Hardware limit switch pfus

K3 =Rapid speed
K4 = Creep speed
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HWeconfig Olewkd

Analog autput .I 45 Position oMl (g9, ¢§.:1§ ()

Mot selected S LS el )
Analog output b Oy P 2 Ob S ey

V‘Suf‘ Lzl Digital Output
2
o3 o plal 1 5Y Slelas 5 S Gyllas Drive %: \

 General | Addresses | Basic Parameters

s ¥ gl o S sy el Ozl LB Drive (ol )8 e Hle

.;,ula.\,iuas)}TngL:i:mW}Qa\ﬂ.\@w):@'\';)ﬂw)b‘”}

Control mode
2 3 4
Q‘ ’ Rapid speed Rapid/Creep speed Rapid speed Rapid speed plus
Q1 Creep speed Position reached Creep speed Creep speed plus
Q2 Run plus Run plus Run plus Rapid speed minus
Q3 Run minus Run minus Run minus Creep speed minus

E T 55 sl 4T wlia EncOder 5 AXS (sl o sy 55 5 DIiVe o oy (sla sl b ol oo ¥

AEL s dl S5
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Control mode 1 )
T
N / Fesdback signa
¥ meap POE_RCO=TRUE
o
Fapid speed o
Creep speed o1
Fun plus &2
Run minus o3
mode Rapid speed Creep speed Position reached
1 Plus Direction Plus Direction (POS_RCD)
direction minus direction minus
Q0 1 1 0 0 -
Q1 0 0 1 1 -
Q2 1 0 1 0 -
Q3 0 1 0 1 -

Control mode 2 “n
/ Feedback sigral
. FOE_RCO=TRLE
" Benkich o]
I|"“in.
Rapidicresep spesd =1
Paositiom reachead o
Run plus. —
Run minus s
mode Rapid speed Creep speed Position reached
2 Plus Direction Plus Direction (POS_RCD)
direction minus direction minus
Q0 1 1 0 0 0
Q1 0 0 0 0 1
Q2 1 0 1 0 0
Q3 0 1 0 1 0
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Control mode 3 .
V rapia
Bimius signa
\ernep / FOA_RCO=TRUE
[,
Rapid speed aa
Creep speed a1
Fun plus =z
Fun minus a3
mode Rapid speed Creep speed Position reached
3 Plus Direction Plus Direction (POS_RCD)
direction minus direction minus
Q0 1 1 0 0 -
Q1 1 1 1 1 -
Q2 1 0 1 0 -
Q3 0 1 0 1 -

W o 4
ontrol mode —
/ Feedaack signal
Y aang FOS_RCO=TRUE
o
Rapid speed plus oo
Creep speed plus o1
Rapid speed minus Qz
Creep speed minus o
mode Rapid speed Creep speed Position reached
4 Plus Direction Plus Direction (POS_RCD)
direction minus direction minus

Q0 1 0 0 0 -

Q1 1 0 1 0 -

Q2 0 1 0 0 -

Q3 0 1 0 1 -
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"SFE DIGITAL" |SFE 48)
LADDA,
CHAMNEL WORKING  [—
POS_ RCD [—
DRV_EN WIS _DOME [—
N
START _“TN"
DIR_P ACT_POS —
DIR_M '\1I3I:IE_-;E-LT —
L WORD ERA
ERA_A
ST EMBLD [
ERACA [—
MODE_IN cTaTus —
TARGET s
SOEED
Yalochy
3
W rapid
g

i

© @controlengineers’

P -MPArge-ieiv

SFB46 Oo) luwe

JSKe sles SFB46 oS LAD S
TIA 385 S L Ly,
Sl aols a5 SFB44 L 2SSb ol sl
05 o b3 T 1SS

JSKe 55 5256 o L Positioning s ,Sles

R PR ('.:.wj 2

Dighal cutput
rF

Rapld speed

Creep speed

Changeower po
ra
)

.
A

L
Distance

siion

Cutt-o posfion

Targk: range

Etart

Distance

Cuti-gft

dffergnce
i direcpicn+|

WORKING

Changeoper difersnce
{direction] +}

FOE_RCD

das o OLEi 1) H2SS6 pl 5,18 51 Je FYQ doio Vo dasens 55 Aol
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Count «Slwows PG b SFB47
Sl S Eoled 5 aboys YU LGS 5L Sledl Ol 31XC s CPU 55 256 ol v g

CM‘J..I‘) SR Q}L@)Kd‘ ‘s‘ﬁ)ﬁ}ﬂ ‘_Q\ACPU
CPU 312 C : Maximum 10 KHZ

CPU 313 C : Maximum 30 KHZ
CPU 314 C : Maximum 60 KHZ

23,5 oLl 555 54058 4 Ol s2e Count &ngléqgfe&ﬁ
s g oles 5Single ioles ¢ 3ol iolad 3505 34 o aw Sl gl o @
.3 55 0 oslazul Gate Function 1 5l wilbhgpshgly o
3 gie o3lizul Latch 2806 51 Jliaw s (63555 Cute ad 53 b ojled s (il o3 gl @
4y b Jimms (s p I OT ool G315 CPU & 3l hply (gl 5lis Olsie @
Db Jlad (g5l 31 Cdew
535S QU 53 Sl ks 51 AL oS g 5 04 Faaltp hsy 5l S Sl sl Olgie @

3 505 i 5 o § ot Lol

YL g B

Terminal | Address CPU314C : X2 ] CPU313C: X2/ X1 | CPU312C : X1
2 DI+0.0 Channel 0: Track A/Pulse
3 DI+0.1 Channel 0: Track B/Direction
4 DI+0.2 Channel 0: Hardware gate
5 DI+0.3 Channel 1: Track A/Pulse
6 DI+0.4 Channel 1: Track B/Direction
7 DI+0.5 Channel 1: Hardware gate
8 DI+0.6 | Channel 2: Track A/Pulse Channel 2: Track A/Pulse Channel 0: Latch
9 DI+0.7 Channel 2: Track B/Direction Channel 2: Track B/Direction Channel 1: Latch
12 DI+1.0 | Channel 2: Hardware gate Channel 2: Hardware gate -
13 DI+1.1 | Channel 3: Track A/Pulse - -
14 DI+1.2 | Channel 3: Track B/Direction | - Channel 0: Output
15 DI+1.3 | Channel 3: Hardware gate - Channel 1: Output
16 DI+1.4 Channel 0: Latch Channel 0: Latch -
17 DI+1.5 Channel 1: Latch Channel 1: Latch -
18 DI+1.6 Channel 2: Latch Channel 2: Latch -
19 DI+1.7 Channel 3: Latch - -
22 DO+0.0 | Channel 0: Output Channel 0: Output -
23 DO+0.1 | Channel 1: Output Channel 1: Output -
24 DO+0.2 | Channel 2: Output Channel 2: Output -
25 DO+0.3 | Channel 3: Output - -
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HWoconfig <lewtass
Bl ) oled g5 5 JUS osled 358 o alh 4 (gl e 2y s Count Ml 5 03,5 SIS L)
AsL (S Position 2856 (g1 eitd Sl JUST 6)led b bl JUST o)le 087 o0

Channel; m O perating mode: |E|:|unt continuauszy j

General l.ﬁ.ddresses] B asic F'arameters] Cg

Zount continuouzly
Count ance

Short Description: Count Count periodicaly
= AL COUNt o oy LT 51 (S Ol 1 oy bl 0dd oy 25 day Slomies 3 2)les 68 4w glaike
:Ajléﬁj@&gsxf:ﬁ
General] Addresses] Easic Parameters  Count |
Operating Parameters - = -
M air covnt direchion: ¥ | Comparizon value: 0
Gate function: |Eance| count _ﬂ Hysteresis: i]
Inpuit Output—
Signal evaluation: | Charactenizstics of the output:
|F'u|se / direction _V_i | '|N0 comparison j
| Hardware gate Pulze duration: ms

I Count direction inverted

Olgin . 555 oo Jbib s 4 5 SiNgle i lad slads gl s au § -1 : Main Count Direction
Js Down s Up &= ¢l , End'Value , Start sla @_}f.;} <l 1, Down L Up L None
35 plowl 15 eag Sl o g acton o L gte i slad Sl 3 358 lsi None 4y 8 Sz
- Lower count limit: -2.147_483 648 (-2*")
- Upper count limit: +2.147 483 647 (2°'-1)
ek aled @) YU e oSG Ol 5 53 Ks Js End Value sl s 358 Ot Up w8 5
S sl Sl & S gt p o 3l a8 (S 4 ST s Sl SIS 6 led 5 S

Main count dirsction ug

v |
! | |
Loweer court
imit

Sioled 6l omb o 65 Ol 533 8 s b Start Value sl s 548 Ol Down 4y S

Load value End valus
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Iain count direction down

S w41 b Wles 288 uET ojled 35 o yw

v
| | | 1Sn i Start Value 4 ¢Sl 1 S| s s
0 Startwalue  Upper count . - s
- Load yalus  value Syge dmy Ol j3 gads by odijled :J§L~;

sl 43 85 s

As ai Gate 55,8 o Sype Gate b Sl ediyled 035 asls 5 o4, Gate Function
e Sl ediyles 355 o b Gate S L e 3pd Ol Cancel 4w S ST .58 o LB se e ylad
S olosles I Gate O 3L L odisled 355 Ozl Stop au S 5 P AS 5w s sl
Al ol 5yt gl S8 535 S s gn aalsf 3 g 0l S s

Lisdh o de ol gl g F sde ol 4 esled Oyl Comparison Value

1 L0 Ll . k255 G0 (pw Llsie 5 ol g 5 Olog 3l (6,8 gl (sl : Hysteresis

55 o dles! g resShes

Canceling gate function Interrupting gate funciion
Countar siahs Counter status
_— . Load walue
- o
Ga%e stat  Gate stop Gate slart e Gale start  Gate slop Zale stat Time

- N\ Wl 535850 b p 5 4 45 b i pl o 1 Signal evaluation

Single = _
2 e OBl il 4y F 5 5 S
..... . . . P . & . ,/ .
75 D ’E: L i 03,5 @i 9 5L s L Je S1 4y 5 ol - Hardware Gate
I Ol 358 dlb 1 5 ol (Sen )13 p 3 Oy ey Dais oS
Dllﬁ{lrlll}l'& E:JL JJI.I{).) RGSSATY "U“‘}’ J}?}}:}J%: 39,9 dijl’ )‘C.»:fdj..{

258 oo pldl S SW_Gate (¢339 Low 5 )8 opl gl o5

38 osSan by ioled S Ol gt wg 2! b Count Direction inverted
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Q¥ So\okia) gla A
Ot s =l > :Charactristics of the output

Characteristics of the output:

oy e 4 ogled Odewy L &S r,.f
. BB BRS) 2 e ] -
Pulze at camparizan value - s s

Mo comparizon I Cand g odd pead O YL 55 &S ans i

Count »= comparizon value . . . i . @
Count <= comparizan value el iy 5 BB Cond g g>-<“‘*"l‘ 5

Pulze at comparizon value

Bh o i py Salea b S s p e sled By s F OB OAS g, =)
s o iy Golea b S S o)led By s OB OAD gy Y
o e Sl duration el s sss el 98y Lejled oS By LSkl Y
238 (o pasmia 8 ol 5 s 43t

Hardwware Interupt aidy aS 5 S adie Ol s Cawd opl > Hardware Interrupt

I Hardware gate opening Ll gl 53 & ils a3 i Jlel (a5 ar o (6131 S
| Hardware gate closing B _ .
I_ On reaching I:I:IITII:IEI[EI'II:I[ 49 9 u.;‘..\.s < ‘f\ ‘J.s‘ A.AL;]! E) ~bj.:ﬂ (KW |) OB4x l)js CPU

| Overflow b o8 0o s b3l L il g2e ks enls LS IS 5 &7 kil

| Underflow 33,5 Jlss underflow 5 Overflow Lo, ;5 o,y 4 Odews

Countinuous _yw slo & Slos
b o il Gate 5 b 5 J STl el BB ol YL A 53 o 5 5les Continuous Sl 5

Counter status

Upper — .
count it Owverflow

p>
Load value

0" Zero crossing
Lawer ; Underflow
count [imit
K| .-
2 Time

Gate start Gate stop
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4¥

Single Cycle _ slod & Slos

Sy 5 Dslize bl o HWeonfig s o ol Main Count Direction 8 4 a S plys

Syl aﬁ?@;wyContinuous ty@ﬁfuﬁw.\,,;w‘;)uub o) »s None

prosien o 4 Sl dy o Sl o 4 (B SRl ey oled Countinuous s & ekl s

Aot QU e ad o oS Glaj B 558 gn ai Sl gl Gate bt )3 5 358 oo g s

ol r_]a.; Hweconfig s 45 5,15 Gate Function e, 4 g5:‘.{) 'y Farh o s O 5Lk s 5d 5L

15 JS ST o SIS 8 e 4l Olea 1 OB 5L L ASL o s ISP 8T

High

count limit

23 4

Load valu

]

Low

count limit

_231

Counter status

Interrupting gate control

A

Cryerflow

/

\
\%

Zero transition

Underflow

Gate start

Gate stop  Gate start
automatic

Jine-

Time

Gate stop
automatic

(,_,'Ji‘:)»ﬁ@@,;g,\)tmy Sioled &8 0us 5L L s sas Ol Cancel 8

o Terminating gate control

Upper )
count limiz Overflow

2-51-1 /\
Load valus \,l / 1\

a Zerg crossing

L-:W.E'_ ] Inderflow
count limit -

31 .

- Gate start Gawe stop Gate start Gate stop fme

auomatic
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WSS Oy 5 opled Rl Ll 0 Ol aalS s aal ) g led Sl cpl 43t UP
Sl b 358 oo dies $SSLe sl )5k Gate ol (s a5 HweoNfig (gla sl 53 <5 End Value i xS

fars adsl slie 51 3 oles Gate s Sy JUKw Oy 31 g3 58 S5l it S e 4 a5 oS

=
.::; <
Counter status

)

End value / - Qwerflow
Load value /
0 AV
Low
count fimit
23 -
- - Time
Gate start Gate stop Gate start Gate stop
autornatic automatic

Start laie 3l eiyled Sl ds Ol 28T s il Oysar Soled 8 Sl ol 3t Down
Gate ¢S s 4 Oty 5 o)l A L LS gar HWeconfig (sla zal,l 55 odi s Value
s IS by 3l 3535l i IS e & i o G5 B35 o i Sl sl

238 ga/5Start Value e 51 jsles Gate o
Counter status

L ig " *
count limit
2315
Start va ue =
Load vaue
o Underflow
-
Time
Gate start Gate stop  Gate start

automatic

Gate stop
automatic
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45

EOog 9 ool & Kos

oy 5 Soglane Lol 2 HWeonfig s ol r...]a.; Main Count Direction « 5 4 4t 55 Il oplys

WS o sl e 5148 el 53 (S 5 b sy ol ST Ll 5

).}Q}L&J.\;@Q)y éﬁt‘y‘%&ﬁ;b‘gwbjéwu;)wad‘):None

4 Sl 51ty pain d 0 (Bg AR S e by mr ST o (B Rl 1 e ST

Counter status

'l

35 o g g a8l

High .
count limit Chwerflow
234 /
Load value /\\ ll'_ /\\
0 \/ v Zero crossing
Liow
count value Lpnd::f oW
23 -
Gate start Gate stop Time

G Oy 5 0kt SRl bl e Ol 28l ol 31 Sy oled Sl s i UP

B8 or gl g a3l e 4 el ol i 5 HweONFiG (sla el 5 <5 End Value 1 S

AJQJ.:WJ)o)L@&JAKL@‘ﬁ&d&a‘&\f)&‘ﬁ\g")))@ J‘)L&}édba‘):IDOWn

58 o s od a5 HWeONFig 5 o7 Start Value lais 4 <SSl gl o

Counter status

upper

Coumer siates ozt Imk
End value [ 29
Overfiow
Siant valuz=
-...'l-m walus ] Load valus Fay
c \/
[
II;\I:::ntlml' Underfios
g
o -
Gale st Gale stop Time Gabe sttt Gate siop Time
Up Down
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O3y O Ko

4 5 ojlad (B AL CBIL Sy s et ST 03,5 S5 HWEONFIG (sla alsly 53 1) s ot

5 YU ol SUskne 93555 S ST Lol 2 ol 53 558 (n gy (g 5 by duslin Sl lolie

23 s g 31 6,8 sl 1y 2h sl 5 by Sl VG e s 2sn ol sled

Count value

& B3R B £NN =)

=

ST o g g e e Ol g |y (UL i a5 5
tslin Slus Hldin 6135 sds 53 LHYSEES 5 Hyst=0 b 53 sl 1) Jioled 5 Shes 5 Ko

Wl Jlad s Lo abaits sl 9 YU 03 gkme 53 Jos o ) IS ias o ol

—| LADOR
—] CHAMMEL
— sw_saTE
— cTRL_DC
— SETH0

—| Jo8_REC
—{ s

—1 JOS_WAL

"COUNT™ (SFB 47)

COUNTVAL
LATCHWAL
JO5_DOMNE
JOB_ERR
JOB_STAT

SFB47 &d) loe

4 by Submoulde 4l ;3T :LADDR (33,35
eslsWord & sy 9 ol Hweonfig ;s 5yl
S VI wdT cpl 5y 05 Jle Oy 350 =)
sl WHLB#0300 0T ;Ko Jslee

Count & b, JUS .57 : Channel sy,
ol s UK 53 nss eesls It s O s
Ll 0 e yaT

J S sl s Sl BoOl &y gz : SW_Gate (3955
ol 4 e ad dlasl b sy 0 LK Gate (51531 0 5

3 phen 05 g0 holed (63555
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Properties - Count - (ROEESCCRNPSPENYCC P JPRCIN ) 1cle] RGPS oy | - N [0 BPTYSY

Charnel: (0 [« 0 @;f)_,lé.;aﬁﬁ@(alj@}ﬁj\l?ﬂ@qlg;;;_‘j\.;”w
General Addiesses lEaSi: 5(.3 CPU t}‘ 5 U & aay OT L) O ooled 8 Sl by

s o) CPUBLSC ;50 JUS s sl YY ik s S3
Start; Jl‘g’f“ &"1‘ by Aol Gy awlie ans By (2o
End: 733 338 o phs,y 4sL Jws CTRL_DO

s lin a3 8 L5 )3 05y 255 05,5 sy 6l i SET_DO (6555

305 Jbd G sls (63555 61 150D Ol gz OT Lo 5 5 Sl BOOl & a1 JOD_Req (655,

Job ID: Code & @ 3 Sl Word &y 5e 1 JOD_ID (65,5
« Job without function * 00H

* Writes the count value * 01H 23 G LSl e o) & S
 Writes the load value *02H _

« Writes the reference value | * 04H WHIBH02 oS L Ol Jle Olsm 5,8 o0 1)
* Writes the hysteresis * 08H R
» Writes the pulse width * 10H Sl olaisl okl 4 ad sl i
* Reads the load value * 82H . .

« Reads the reference value | *84H e o313 Job Lew 55 4S7 (g ,l4as 1 JOb_VAL (634,35
* Reads the hysteresis * 88H

» Reads the pulse width *90H D o 25 (63955 2 3 DINT &m0 50

DB s ¢S5kl sba byl o siay 4RES_STS rp,ﬁ; 3955 S5 B sl 83505 oo FN
S L 5 Sl BOOI &y s 2oy ol Csh osliznl B il 082.2 0T u)sT 5 ol (i =5 Instance
S o S 6y Nsd o (B me da Cand )3 S g 5 StAUS (slgns O

el odaT 5 Jgder 53 a5 ol pilOB S (295

Parameter Data type Description
STS_GATE BOOL Status of the internal gate
STS_STRT BOOL Status of the hardware gate (START input)
STS_LTCH BOOL Status of the latch input
STS_DO BOOL Status of the Output
STS_C_DN BOOL Status of the down-count.
STS_C_UP BOOL Status of the up-count.
COUNTVAL DINT Actual count value
LATCHVAL DINT Actual latch value

A5 ke S ded s LB DB Instance G b 5l s Kos sle s 5 B3l osdle
Parameters type Addr | Description Parameters type Addr Description
STS_CMP BOOL | 26.3 Comparator status. STS_UFLW | BOOL 26.6 Underflow status
STS_OFLW | BOOL | 26.5 Overflow status STS_ZP BOOL 26.7 Status of zero mark

s OLES ) 2S5 ol 5 )8 FFY aoio V dasens 554 sl
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FREQUENC «Sukwows pU b SFB48
K L5 s Jlas! 3IXC sl CPU (g35,5 4 45 ols [ 85 (0,8 o310l (gl 2856 o
ol s P MHZ Sy 0ds (6,5 o5l LIl w85 558 Sab s 3 5SSl 1 Llste W L3,
125 s G 15 CPU ¢ 5 4y (Ko (68 o311 b6 (ol (IS5 s STLo ol 3l 55 LS 2850

CPU 312C | CPU313C | CPU 314C-2
0to 10 kHz | 0to 30 kHz | 0 to 60 kHz
YL 9 B

No | Name/ Address 314C | 313C 312C
1 1L+ 24-V power supply for the inputs Not connected
2 DI+0.0 Channel 0: Track A/Pulse
3 DI+0.1 Channel 0: Track B/Direction
4 DI+0.2 Channel 0: Hardware gate
5 DI+0.3 Channel 1: Track A/Pulse
6 DI+0.4 Channel 1: Track B/Direction
7 DI+0.5 Channel 1: Hardware gate
8 DI+0.6 Channel 2: Track A/Pulse -
9 DI+0.7 Channel 2: Track B/Direction -
10 - n.c. n.c. -
11 - n.c. n.c. -
12 DI+1.0 /2M Channel 2: Hardware gate Chassis ground
13 DI+1.1/1 L+ Channel 3: Track A/Pulse - 24-V supply for outputs
14 DI+1.2/ DO+0.0 Channel 3: Track B/Directio - Channel 0: Output
15 DI+1.3/D0O+0.1 Channel 3: Hardware gate - Channel 1: Output
16 DI+1.4 - - -
17 DI+1.5 - - -
18 DI+1.6 - - -
19 DI+1.7 = - -
20 1M Chassis ground Chassis ground Chassis ground
21 2L+ 24-V power supply for the outputs -
22 DO+0.0 Channel 0: Output Channel 0: Output -
23 DO+0.1 Channel 1: Output Channel 1: Output -
24 DO+0.2 Channel 2: Output Channel 2: Output -
25 DO+0.3 Channel 3: Output - -
26 DO+0.4 - - -
27 DO+0.5 - - -
28 DO+0.6 - - -
29 DO+0.7 - - -
30 2M Chassis ground Chassis ground -
31 3L+ 24-V power supply for the outputs -
32 DO+1.0 - - -
33 DO+1.1 - - -
34 DO+1.2 - - -
35 DO+1.3 - - -
36 DO+1.4 - - -
37 DO+1.5 - - -
38 DO+1.6 - - -
39 DO+1.7 - - -
40 3M Chassis ground Chassis ground -
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Sk o S50 Ve

HWeconfig (b yol b
=5 s+ sl |, Operating Mode 5 JUS™ . 5 IS e (gl oy 53 CouNt Sl (g5, $SUS L)

Al by K 6 s iS5 6l DS LS 348 e eslizal Frequency Counting (sl «5 LIS

Chanrel: |2 - Operating rmode: | Mat configured -
Mot configured
General | Addresses | Basic Parameters Count continuously
Count once
Shart Description: Count Count periodicall

Frequency counting

3,8 Sy el pimie Sladat OT 55 &7 354 s 5Ll Frequency counting o s, —Y

. .
General | Addreszes | Basic Parameters  Frequency Counting

Dperating Parameters —

. | .

|ntegration time: 100 ms Max. counting
frequency/hardware gate:

Loowsa firmit; 0 mHz " Output measured value:
o — + Directly Averaged
High lirmit; B0000000 mHz
Input — Output
Signal evaluation; Characterigtics of the output;
Pulze / direction - Outzide the limits -

v Hardware gate

Count direction ineerted

Hardvaare Interrupt

| .
[ Hardware gate opening High limit excesded

| | Hardware gate closing Lo limit erceeded

End of measurenment

5355 o 68 oIl 63555 Slendl S5 0T 43 ST Cl Slej oL ke Integration Time
asta Glo3 0ys3 gp pladl 3l ey IS5 &S ol Azl Ims la al 43 10000MS G 10 o L 52
185 100MS Lt 1 g 5 0k (55131 4505 Ll 5110MS b ps%ke 3,8 (o Sy g (sl 0k

.;;;64 dosl>en
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\ e A)‘A:VLLJ\ ‘sLh éﬁ.ﬁtﬁ
ntegration ims
[aims |, |[n"ims
Count pulses
Intemal gata  __ | I
Start of frequency measurement Start of frequency  measurement

268 G b s YU b Ol MHZ i 5 1) Hlue 95 0152 : Low Limit / High Limit
oz S e olie 33,8 Jlesl (131 S iy b 35 b (s 5 ¢ BB ol 4 il Oy ) g
L5l L1520 10,000,000 MHZ ey 10KHZ. Jslas 312C ¢ 5 530 ol Sislize CPU ¢ 55 4y sty
ol 2SS6 51 STS_UFLW s b do 4 ey b 5 STS_OFLW s YUt 4 uilS )5 Outns
e

258 o PBCPU ¢ 5L culne sKHZ e e ;) : Max Count Frequency

6,513 sDirect ¢ ol ol BB SIS 5 acles (6l 295 1 Output of the Measured Value
Jies Gl eys3 2 55 wilS S DireCt ¢ 5 55 usloddioals 0L 5 IS 55 iy 55 o) Averaged
Ll o IS B ol 350 s gy Wl oS gy 53 s ol s 35 e 6,8 0511 K05 (sl o9
S s s W 055 o) Sl 5 5525003l 53 b Sloj oyss dix b oS s ST Averaged ¢80
5 s @3 352y Il S lesgal il sy WL S (hoysn o BT W5 0L ol
Loy el Aot 093 534S Wb s aslsl Sl U Cuniy pl 358 o b g 5 5 S5 Ol g

WAl el g dlee o (b bl W3S 050 ol slgsl yo oS

Pulses A . ntegration tl"ne . ,
Rotary speed i i
direct i i i
i ! :
Riotary spesd : " E E "
averageo ] . H
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aolki) ol ;a5 VoY

s Pulse/Direction 4 8 558 o bl Sl oS A g5 dhowns ¢ 4 4 : Signal Evaluation
s~ Rotary Transducer g5 02 B9 e fote 63955 LU 4 5o a I e s oL &
1 5 g 5 U S s

IS BB Ol e Gl o 5 Ol Coun Gl or S 550 sl Yes S STIHW Gate
&3I4l Jos Yes gB&‘Q@‘&.&.@‘d)‘}é‘r‘)ﬁgﬂ S U8 55h ObsiNO w8 Sy ool
Gib 3 S Conss Al LSW S HW o8 55 a0 o 558 e bl (Jse 53 WS A6 S
ol sdalin B 2S5 STS Gate > 5 >

O35 YL L 558 Jed Sygw dx 53 o5 S 35S Lesie Olsie Cwad ol s Output Reaction
Sl sl 5 0T 0331 B3 o 53 51 NS e o 50T 03 53 Gl b s STl 1 3085
Wl a5 LB ol s oS

Jlesl gl | b adb s L«;TC}S} Sy g 9D rg\ﬁ&&!ﬁwwﬁﬂardware Interrupt

r.:fu;ﬂdlx!béj.&b>‘084o )oul.i:

SFB48 9 lowe

M:GAOL&:QT‘_gLA‘;-}Pj‘_QAJ))ba‘Nbﬁbw‘LAD é{)\;};)Jg.Z

"FREQUENC" (SFE 48) 1 (53959
—1 LaDoR stz eatz= | s CHANNEL 5 LADDR (sl (35,5
— CHANNEL STEETAT [—  iSGb (ol 45 Sl (65 4 4lie SW_GATE
—1 =wW_caTE §TS5_D0 |— o
— MaN_DO STS. C DN |— J“”; °J73 sl
— EBET_DO TS C_UP |— f\ 4 Zwl BoOl &y sz : MAN_DO (635,
MEASES T SET DO Gy b 51 ses oy s O e 355 Jled
COUNTVAL | —
— JoB REQ JOE_DONE |— Jles J_:.P MAN_DO ;‘ .b; Jles ‘J L}’jf
— oee OBEE € o s F alhe s S
— JoB_vaL JOB_STAT  |—

23 9 035 sy sl i SET_DO (634,

ol (D



= =

T W
& controlengineers.ir
© @controlengineers
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..\.f@dwbau\.&g_,u_]d‘]OB CMZA‘\JLJOB_REQ S39,9

:xf@ﬁ)djb@&»65#:)}»)\5&};4;4;“45@\W0rd Q)MZJOB_ID&)})}

Job without function * 00 hex
Write the low limit * 01 hex
Write the high limit * 02 hex
Write the integration time | « 04 hex
Read the low limit * 81 hex
Read the high limit * 82 hex
Read ithe ntegration time | « 84 hex

gl 4 DINT &) gums 555 o eslazul Write  Jae I3 JOD Low g 457 (g luis : JOB_VAL (¢35,
D o035 (63459
2345 3,15 555 B00l ) 5020 RES_STS (535,5 ;5 DB instance ys'Gss sla' (535,35 posde 15 N

B e

Wl 033 3L Gline 4 OT 03 K ol &8 Comi 5 oins Olis 5 B0OOI &) goas : STS_Gate > 5 5
.C.».w\6)}5‘;’.59#@5()&)\;.&9)}MeM:QLiJ)BON Q)MISTS_STRTLg}j&
MAJQW‘)@-)FW}STS_DOL?—)F

Lgh o 03t Al ) gea Ll s AL Jl S1:STS_C_ DN > =

gl op o3t (ol 3l ) g Ll g AL e S1:STS C_UP > 5

was o QL DINT &y g Iy (S5 5 ldie : MEAS_VAL 5 5
)‘GDJAJJJJAJ.\}MJ@QLL;DlNT ) s bcdvfo ULJLM;' U”Jli J‘..\JJCOUNT_VAL L}’-’J’.
D I S

Az 2w 53 DB_Instance 1 5o 5 sl s s 1SN

s o0 85 A IS (6,8 o3Il ST Slej ey slgml 45 o 2! STS_CMP 5 5

..L.usoouﬂ)w.b- 4 il 3 Odny Gy ol :STS_UFLW 5 =

s e Olas 1 a6 ) 5,5 PO amis Vodesed 53 Ve asli
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Output
Do

Period duration

4 e it
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Vot

PULSE «Suow pU b SFB49
o313 OUT_VAL liie 015 o 0T Jaw s 5 555 oo 550 PWM b sligs 0 sV 5o 61 256
CPU S Jlows (s 5 53 el ool 35 s Laseie Jool g b Ll sladS™ 51 15 oS5 a1y o

sl a5 S 5L On Delay sl by id8 i e

Cn-delay

Pulse duration

nterpulss
periad

el odal s g 5 Ll JIg 5 Olaseio

Technical data of the pulse sequence

Output frequency 0to 2.5 kHz

Minimum pulse width 200 ps

Interpulse accuracy +/- (Pulse length x 100 ppm) +/- 100 ps ppm = Parts per million
Accuracy of the ON delay 0to 250 ps

VLG 3 1 oy

Name/ Address 314C 313C 312C

1 1L+ 24-V supply for inputs 24-V supply for inputs Not connected

2 DI+0.0 - - -

3 DI+0.1 0/ do not use 0/ do not use -

4 DI+0.2 Channel 0: Hardware Channel 0: Hardware Channel 0: HW gate

gate gate

5 DI+0.3 - - -

6 DI+0.4 0/ do not use 0/ do not use -

7 DI+0.5 Channel 1: HW gate Channel 1: HW gate Channel 1: HW gate
8 DI+0.6 - - -

9 DI+0.7 0/ do not use 0/ do not use -

10 - n.c. n.c. -

11 - n.c. n.c. -

12 DI+1.0 /2M

Channel 2: HW gate

Channel 2: HW gate

Chassis ground

13 DI+1.1/1L+

24-V supply for the outputs

14 DI+1.2/ 0/ do not use - Channel 0: Output
DO+0.0

15 DI+1.3/ Channel 3: HW gate - Channel 1: Output
DO+0.1

16 DI+1.4
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17 DI+1.5 - - -
18 DI+1.6 - - -
19 DI+1.7 - - -
20 1M Chassis ground Chassis ground Chassis ground
21 2L+ 24-V supply for the 24-V supply for the -
outputs outputs
22 DO+0.0 Channel 0: Output Channel 0: Output -
23 DO+0.1 Channel 1: Output Channel 1: Output -
24 DO+0.2 Channel 2: Output Channel 2: Output -
25 DO+0.3 Channel 3: Output - -
26 DO+0.4 - - -
27 DO+0.5 - - -
28 DO+0.6 - - -
29 DO+0.7 - - =
30 2M Chassis ground Chassis ground -
31 3L+ 24-V supply for the 24-V supply for the -
outputs outputs
32 DO+1.0 - - -
33 DO+1.1 - - -
34 DO+1.2 - - -
35 DO+1.3 - - -
36 DO+1.4 - - -
37 DO+1.5 - = -
38 DO+1.6 - b -
39 DO+1.7 - Z -
40 3M Chassis ground Chassis ground -

General ] Addresses ] Basic Parameters  Pulzaafidth M adulation

Dutput farmat: [+ Per mil [ 57 analog walue
Time bass: O ms o 01ms

Ordelay ] 0% O1ms
Period: 20000 ® 0.1ms
Minimum pulze duration; 2w Olms
Anput———

v "Hardware gate

Filter frequency

Operating Parameters

Hardware Interrupt

| Hardware gate opening

4 Count

HWoeonfig Olowtd

Ol gy 03,5 SIS -
by JUS 5 PWM sl

..L.i.a;\:c_..éjul.:édl.a u:.&b sl
Pulse width o2y ;5 Slaby plil ¥

58] Qbh_-&}: L 529 JS.Z modulation

39,9 @;Mdl 4> Output Format
© Llge S 33 8 o aie OUT_VAL
Cool Vorn b oy B UEL Sppm g3
E T I & 515 permil - Sl

.3 55 Ol S7 Analog Col

s or plail Ay g 5 Zokie e b Gillae PWM dslone S 3 O3l 1 g
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AR 4

Output format | Range of values

Pulse width

Per mil 0to 1.000

(Output value / 1.000) x Period

S7 analog value | 0to 27.648

(Output value / 27.648) x Period

3,8 o ol eslil 3 g0 (G Slwlows 55 5 L Resolution (gl 45 ol Ole (sl : Time Base

AL IMS L 0.IMS Wl stee ok o3ls Lisled |3 S 53 457 ) hailes Lua oy

338 4 aiaPU

Ise / Interpulse Iy Jsb jal,ly opl Law s Period

.M:@QW‘)Cjﬁa\hﬁ)’l o U 0k sl ol 10N Delay
Lsly 3 e 5| S T 5,0 8 Low / High (slgtSCuw plas ally ul L Minimum Pulse Width

ol 0 daT ) d}.b- BE

L o 2l

L Time Base i pluS™ a7 (sl ol ebyly a5

Timebase: 0.1 ms | Timebase: 1 ms
Period 4 10 65535 1to 65535
On delay 0 to 65535 0 to 65535
Minimum pulse width | 2 to period/2 0to period/2 (0 = 0.2 ms)

SFB49 (333 e

“PULSE" (SFB 43) boCamgpsy JSKo aws 526 o5 LAD oSS
—{ oo e el (S sle aSSB 5,0 45 oS Sles s 4 ax g
—| CHANMEL 8T STRT |— sia 5SS ol sl S 8 S3508 J':fl o
— SWEN TR R0 |—
| s Y & s 5l 4is OUTP_VAL (63555 . Col
— SET_DO T . .
= O w5550 55 5 355 has PWM JL
— OUTP WAL
— e REC sgpons - Slkes plnil 61, JOBLID (55,5 A5 o315 b 58
— JOB D JOB ERR [— -~ )\g{ J}-\:— 53 C)"\;‘ ‘_;L&-\f Lv a‘)—aﬁ jb Sy
—  JoB_waL JOE_STAT |—
4 DINT &) ,ldde Write &l Sy 4,
S gh 2 035JOB_VAL (54,5
Job without function 00 hex
Write the period length 01 hex Read the period length 81 hex
Write the on delay 02 hex Read the on delay 82 hex

Write the minimum pulse width 04 hex

Read the minimum pulse width 84 hex

Aades O |y 2856 15 )8 O amis Vo aeses 55 V) sl

.ﬁjb};@lEC ‘_;Lhygilé:)yjeglaqulabsub wlébr.:..‘.:_w‘_;tg;.&léglabqi);
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IEC (sl (yiG6 ¥-)Y

EC 0lsie b sl o3l glot i (sla 2856 0 gdhe LibrAry 55 s o551 fuab ol szl 3 o7 5 il

@ Ol gt 1) iSOl opl ST o Sy ple 1 odomy Slles I (65l 45 4415 3 e 5 Function Blocks

@lade}A?)JL@TQQkJJ;GJQﬁJS ) A Hle
s o plasil s 6 5 655 1y (S « Convert < e

s})@)&ub)ja)bw&QW§|j6DT (]

Ayls 5,87 StNG (g5 Dldes gl 4S7SHHiNG o @

s TY 5 ol gla e o5 Olles sl Floating Point Math e
L5 5L PLE w0l 3V eslizal S yp0 p3 s 52SS6 pl 1Y FN

sl asls 3 g5 (S 4l ) osled e LFC (g Gl 3 oS0 55 Y 5705

String

FC10 EQ STRNG

033 G slee L3 5ISHING 55 daslis

Convert

FC13 GE_STRNG

035 S sba 58550 5 5ISHING 55 amylie

DT &) ol 5 05 5 sl oS 5

O35 28 55 i 5ISHING 53 4o

FC3D_TOD_DT FC15GT_STRNG

FC6 DT_DATE DT ¢ x5l b > | Ec19 LE STRNG Ssle S5 JE55ISHING 52 oylin

FC7 DT_DAY DT ¢ 5 5 350l | EcoarT STRNG O Sor S i SIStriNG s i

FC8 DT_TOD DT ¢ 5 pioe IS g~ | £eog NE STRNG 03 g llsen s 5ISHNG 55 4 lie

FC33 S5TI_TIM Time ¢ 5 S5Time obj e 43 | peop LEN String Jsb 03557 Cont

FCA40 TIM_S5TI S5Time ¢ 5« Time ol =2 L3 | Feog  gFT G S SISHING 1 i 055

FC16 |_STRNG STRING «INT 45 | £eg) RIGHT Sl S SISHNG 1 i 035 1o

FC5 DI_STRNG STRING «DINT b5 | oo miD SHNG Loy 1 ey 035 1

FC30 R_STRNG STRING «REAL b5 | £y cONCAT String 5> o575

FC38 STRNG_| INT +STRING 145 | £c17 INSERT String 03,5 5,1,

FC37 STRNG. DI DINT «STRING .45 | g peLETE SHring 31 e 03 5 oS,

FC39 STRNG_R REAL «STRING 45 | £ca1 REPLACE SHNG 51 s 03,57 ¢ el
Floating Point Math FC11 FIND String ;s 05,5y

FC1AD_DT_TM Blej 4y e 035 GL31 Date And Time (DT)

FC35 SB_DT_TM byl o 03505 | EcgEQ DT 035 (5l

FC34 SB_DT_DT RS 51 ke3 52005 o5 | Bero 6 DT g st Eop

FC22 LIMIT 23 el | EO14 GT DT 039 S

FC25 MAX =Sl | FC1g LE DT 035 Sl S5 S

FC27 MIN o e | EC3 1T DT 03g 5SS

FC36 SEL AL | peog NE DT 033 Callsve
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EN

Dgzong-9-2
3

TOD#L1E: 40:
0.0

—IN1

—INZ

“D_TOD_DT™

RET VAL

ENO

F#FLCtime
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VoA

IEC b SlguiSl \-Y-1Y
D_TOD_DT «Slwows p6 b FC3
.3, Date_And_Time w;,.-jt‘_;ﬁ;.:“;};;%,;;rn{\)ouj,@,uo\,;_.a&:&'udlb,:

RET_VAL o:-jf)bDT Q‘)}..A;;;JJ @|T|meu¢~>)”N2 L;.a))j;Date wm")‘INl 39,9

Ol (295 5 ool 6lj_.njf = AL

ool w1 3T ey 3 S (s a5 Date and_Time

2585 2 pe T

Network ;s cul 315" 5 S o5lewul CPU g;ouv.__?a';?‘_gljgob;:a&lﬂ&&gﬂéwl X B Rt g

#PLCCime

DT_DATE «yows £6 b FCB

EN

"DT_DATE™

ENQ

FET_VAL —DE1.DEWD

3jlese pBRET VAL 55 )3 5035 - Date_And_Time i1, &b S !

DT_DAY «Sybuows pb s FC7
Sl J.A\L RET_VAL S aSLE) a:; ju> Date_And_Time BIASETS) J&b u.'v"

EN

#PLCG ime —{ IN

"DT_Day"

EWO|

BEET_AL [ mmin

DT_TOD «Kuows o6 b FC8
Sjle ALRET_VAL > 5 55 5035 Ius Date And_Time 1, 0l 5256 -yl

EN

HPLCEime | IN

"OT_TOD"

ENO |

BET_WAL | mmn
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Jbe

gs_6,)t,(,uf,a)u;u?VA;H,QJTW,\;\);U_CPU S gl 5 0l & dos 5 g sl

C,_.-:‘w)“_g)j)n\g-‘tf-\.s JOX ) ‘M')J.-\Abbm@}ﬁ

Hetwork 1 : Title:

255 o 0kl 5 CPU Ol 30 55 SFCL L 5

"READ CL - L;oo,;}‘i DT o j‘d{aa J:;".’LA‘))}
B z
EN EHO T
RET_VAL —Mwz00
EDT [—#aa
Hetwork 2: Title: QWO 5 0 I 0T b FCB 256 Lo 5
N .}).i: <* JL«:‘)‘
"DT_DATE"
EN ENO——
#aa—{IN BET VAL -
Hetwork 3: Title: Olg o DT-DATE S ru L FC7 Lug
sl 4288 gy ki 4S5 ST et
"IT_DdT" —ah s
il * 11 S i
Y= 4...2.:'1:‘5.3
gaa—IN FET VAL -qyz
V=all
Hetwork 4 : Title: DT-DATE Sikaww b L (IEC ) FC8 Lo 5
B8 e 1y 0l Ol oo
"DT_TOD"
EN BNl b—o
#ag—IN RET VAL -qpa
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I_String «SCwows p6 b FC16

S oo oS ST I (oS5 g SNG4 1 INteger mos sde 2856 oy
"I_STENG
—_ EI:;ﬂ' EHD

zos— 1 BET_WAL L nE1_41

Dy g ) OIS 4 Sl e Y String 5l eslizal s
2SSy o b e (sl e Jgd- 55 Ol 2 | String
FSE N dob Stng[10] 555k 33,5 aseia sl 55 0T JbSUING oy pSanys o

AL L YOF s Sl b ST YOF Lla SHNG Ik vay S
£33 ol g okd (i Jsb Jl Sl el 0 555, OT Jsb gl String  ,a Jsl Cob 55 @
WS e e i oy (Bl b
a3 o DL 1y s (a5 Ve ok L SN ¢ 5 51 0T Uyl Jlw 871, DB 5 IS

hddress |Hame Type Initial wvalue
0.0 STRUCT
+0.0 |dl STRING[10] '
=1Z2.0 END_STREUCT

.ak@@_ﬁé@:j‘ﬂqu{\‘&@‘Lﬁ\{lzgwti:r»y:ﬁdau\kuwdf)#w
o Y00 sde (S SIS PLE & VU 55 ods osls Ol 206 L Las 1) &S0 s ol BV oS
String aze ONline odalie SISl 457 bousT 5l dal g 0,53 S s glgzo 53 42057 (¢ ST,
S shilen. oS o 5 5le 25 S8 W5l VAT Lo 5 i oy 1y b S 35105 555 S 13 3

Aas o Ol 1, String by Jsb g odd Gy a5 Jsb Jal ol 93 555 0 odalin
VAT 1 -- @57_Pro11\SIMATIC 300(2)\CPU

|

A Address Symbal | Display farma | Skatus value
1 DE1.ODBE 0O DEC 10
2| DB1DBE 1 DEC 4
3| DE1DEE 2 CHARACTER 4!
4| DEBE1DEE 3 CHARACTER 2
5| DEBE1DEE 4 CHARACTER 0
6| DBE1DBE 5 CHARACTER 5



TS
L(ll’ltr()ltll pineers.ir;
o(n cnntrolcngmccrs

M P -MPArge-ieiv

String_l «Suow pb b FC38

S 515 5,8 G3)lge 53 Tl s LS (b b5 INtEgEr o sde 4|, String 2856 )
AL sde Oy gua SHING. Db g

"3TENG_I

rr

EN ENO—

DEl.dl —3 PET_VAL M0

=*> i DB )'I(U‘u)rjsdhgiggﬁ\)KQ)M\)dﬂAU»VAT Jujé}édbﬁ;l

..\isr.:a\)s-MWO U.,.-jjs-):btgjc:mp:.\;d:bu

Address Symbol | Displaw Forma Statuvalue Modify walue
DE1.DEW 2 EH.-*-.FE.-*-.ET_I;_FI; _____ ‘45! 45"

M O DEC 5

LS o oo g e 5 esSme b5 UDINT L REAL & STRING L5 sl FC L 575
:Swig@j@ﬂil{@ﬂ
S5 gad plowl Jds 3L 7 51 5L as String gk STINT sue o String Las 55 o
b o gl 5 3L VY I 55 L jasString sk STDINT sue 4 String fhts ;s o
Glles Can3Y g os g SIS VPG 2aS” WL String Jsb Real sue 4 String Jois 55 e
AL ) kel

Y NNNNNNNE+xx + Sign
W 1 digit before the
decimal point
n T digits after the
decimal point
X 2 exponential digits

S5T oy 5S'le - o5 TIME#02:46:30.000 51 £, olej §1S5time & Time s 5> o

3.5 dal g5 SETIME#999.3 & 5 gyl 55 Al ol
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|

VY

IEC 3! String 03lgils (SlguasSl Y-Y-\Y

s LIS String 6,);{;@\?&”wuﬂw&tﬁumu&&;wﬁs,#quat

©3955 93 4wslin lgiiSGb e sls plasil SHING (555 Ol giue 1) dmslas ¢l5illa S opl Lo 5.y,

wm@;‘ Sl BOOL i 51T (o 5 9 558 oo 03l LgT 4 String 55 5T o 5505

oo 1 o 038 o dile b iy b las e Kos 6oyl e i dal g K g 2 ik Sy

J}LO:))T@A{}\A@);.;JSA.IJLA‘5.5)|}4J':5})§.!'Jstring)5ﬁ)}.}ﬂ.ﬂj}‘lﬂ@blﬂgﬁ
33,8 o wll o3l 5l ol 51 285 53 5 1S 51 Il ) 5> el planl 5 2
Jsb 05,8 Jain @l FC21 26 55 5 String 55 oS 5 6l FC2 2856 5 558 5 sl

W}‘W@MbﬁJ‘JJMb@a sde FC21 Ja.wjoul.&oAJl.ﬁjfju’:-}j:-MA&QL&")Strlng

¢ IS Ush g il Loy 6 S 45 555 B Wl ol L w S (YL s Temp & 52String

.@‘aMaJ\JMhﬁi‘;ﬂmqu;ﬁa)@ébJjb

LAR1 P##myStringl
200

T LB[AR1,P#0.0]
L 1

T LBJ[ARL,P#1.0]
Ly

T

-

X
LB [ARLP#2.0]

oIkl amystringl Lame JS Jsb Caand ol s
e ok (15 Y oIl 4 0T (Al dgb s Yo

w‘e&;)QWQX;‘)K

LAR2 P##myString2
L 100

T LB [AR2,P#0.0]
L 4

T LB[AR2P#1.0]
L ‘reza'

T LD [AR2,P#2.0]

o3Il 4 mystring2 e JS J b Caad ol s
Wo.l&g_,aiﬁ4a)‘du|~u-|-;§é|)d}b) 100

@‘oﬁjkﬂxﬁﬁrezaﬁ)

LAR2 P##mystring3
L 300

T LB[AR2,P#0.0]
L 10

T __LB[AR2,P#1.0]

oIl 4 mystring3 e JS Jsb e ol o

old (s 25 10 o3Il & 0T =815 Jsb 5 300

CALL "CONCAT"
IN1 :=#myString2
IN2 :=#myStringl
RET_VAL:=#mystring3

)335M%§jrhl{d)‘xjdﬁjél:cz L.w}?

-LJ‘O-";&M.)C‘}AAJ;A:A

CALL "LEN"
S :=#mystring3
RET_VAL:=MWO0

03,51 Cowds MyString3 ,ize Job FC21 Lo 5

Sl 0
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Ny P -MPArge-ieiv

IEC 3! Floating Point oa/gils> (SlguisGld ¥-Y-1Y

320 5SS s oo plowit 1) il Slles b 2806 ) 47 358 (o odalie A5 i 4 5 L
.c,.ulou;,@)um;rsjqéu\,n@ﬁ‘_;u

IEC 5IFCL L g s 555 oo 0dil g SFCLLCPU  0oloj ok by (s3I0 ol OB 45 4 55 Je s

553 o JLPLC 4 SFCO Lo glidame e 0l okl il 0T Cble oS,

CALL "READ_CLK"
RET_VAL:=MWO0
CDT :=toldtime

CALL "AD_DT_TM"
T :=#oldtime
D =T#lH
RET_VAL:=#newtime

CALL "SET_CLK"
PDT :=#newtime
RET_VAL:=MW2

Sl S0 Lo S Sl (53555 Ao poa S b 3 e raloe 03155 al (slezk Koo
56,8 #REAL UDINT LINT ¢35l uimer ‘G55 4w &5 553 o ploil FC27 5 FC25
3l 35dome (1 oS 3 )l3 55 5 S FC22 0L L (6 K05 aSUB ki jin 5 5 4 1) porion b ay ST
S3509 4 L iz on Do VA5 0 5550 ite 5 0l 5 YU g Sl il 5 YL U 3 e 62505

el oslital LB oy s 53 oks 3 sudee jlkie 55 sd e 0315 236
S esls 0L 5 JS 53 6 )05 35 FCB6 ol & 63355 53 o o3l Ol sl (5 05 250

238 o dlesl (s F 4 INL UL S G ST 5INO (63555 A3k 1o G (53555

R
EN ENO|—o

In.04G FET_WVaL |-mir4

Mo — INO

Mz | INL
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IEC 3! Dateand Time o38gils> (SlgisSl £-Y-\Y

035 Bl S S 50355 L 03 Ssles L5y o LIS O b 93 amlie plovl (51 162856
o dglin 6 T Lo 5

o S 5 0l g 53 035 1 ST FCY o T 51 (Sb o iSOB ) s 55 el a5
.ﬁ:dc_dé,:‘)ua;spb.xs

FHCPU Colu o ey sty (6 sl )13 513 (s \WAD Lo 33 aale 25 53 0571 A 55
S sl 4 Ce LSl ol (639 2007-3-20 Jslas 45 Il oy cp ST 0l o ST

oS o S 5SS e 1 e Ol b 5 a5 0r AT Ol s B eSSl s &S sz

fddress |Hame Type Initial walue {
0.0 STRUCT
+0.0| (lasttine DATE AND TIME DT#07-3-20-23:59:59.000
+58.0| [newtime DATE AND TIME DT#07-3-21-1:0:0.000

e o 3l s @S o s Oldtime oL Date_and_Time - i (Jows sie 4l 1 5

Hetwork 1: Tikle: Hetwork 3 : Title:
"BEAD CL Lol "3ET CLE"
Kt |—EX - ENO|
EXW EWo|
DEl.la=tti
BET_WaL [ mmn e —{FIT RET_WAL | mmiz
COT ol dtims

Hetwork 2 : Title:

WEQ DT"
EN - END

foldtime —{DT1 RET_WVaL | -mi00.0

DEl.las=tti
ey 0Tz
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S7-SCL dawgd (ows o 4ol g9 — B3 jow  Lad

Dy Jede

doddo 11T

S7-SCL I3l py o b LT YT
S7-SCL Lyl g9 Y-1Y

S7-SCL 4ol O szl 1Y

by <73 &y x5 095w 01T

Label 9 calgd o %5 0925 1Y

CPU 48l (sl paiio O3 9 5IG 0920 V-1V
SCL )& Experession g Operation A-1Y
SCL Olygiwd 4 1Y

Value Assignment slie jolamst| Oy gws V-4V

SIS Sl s Y4

FC 5 FB 05} 14w Ol s F-4-1Y
b 58" Sl 52 P-4 F

b ol ol 523 D41 F

SCL 5 )ikl gl 2SSl $-4-\¥

SCL cwsgi 40l g 3 s Jlo Vo)W

SCL 4o Debug OblCel Y1-1Y
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S7-SCL Jau g5 gou 6> 44l \\$

dodo -1V
b S Wi oyl 58 8 5 o sy90 FBD 5 STL 5LAD oo s 4sb p 0L 4w oS Jsl > s
SIS ot b G skl osde WPLC (gl o s sl 0L 55 IECII31-3 Ikl
opb il 4Bl bl Sl giws U Structured Text Cadses 457 Gl ST O3 5 950 5,0kl 53 0L 93 op!
Structured Control Language _aisee SCL oS oli 45 ¢ S7-SCL (’U L Step7 I3 S oL
Gl Glate Ll 655 ISl 0L 4 OT Slygmes 5 VLl g 5 40l 0L ST-SCL il
S (2L ooy Sllows 5 Sllas 6l 5 Lgd (o0 g 5 aslp Sl 295 (2l 52 (A8 oy

) e
PLC (g aolip Caln gla S & ol 358 0l bl ol o3V b e 55 7 (61 &5
23 S5 Bl s K dan 5 sy I 5 s s STLG S OL30 I plST s 4 il e
SN 53 ok oslitul Calides slgil ) 5 i all Simatic Manager > View > Detail (g g lsesl b &5

a0 1y 059 5 ¢S5 gla

Object name | Symbolic name Created in language
{oHOE MAIM STL

i 0B35 CvC IMTR STL

i 0B100 COMPLETE RESTART FBD

ik 0Bt 22 MOD_ERR STL

i FE1 LOOP GRAPH

ik FC1 PRy

aopiT. 55k J A3 STLES S 45 0As JsLalS” 51t Source s .5 sés 425 5 SOUIce ) guzs SCL aali
B b S s & sgd a5 bl o Sb 5 5eslS 55ls (g5, Source s Sl ESD 5 5ie 5 LIS PLC 4

3,5 Js45 SCL Source 4 1, STL Block Ol sad (iay ol

SCL Compile

Source

STL Block

A 4

b plsin b 0 53 5 > pal s | Source aal o8 oSS Jls STL &S (555 51 il o
SV 558 4 g qulad odalin |, STL Sl 52w LAD/STL/FBD 4ol y 25 55 &S 05,8 Open
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XY ST-SCL Jau 3 gaus 5 aabs 2

S35 ST s b il 5 sl s i 5 S 03 S 05 5 s iy 03 (6 o S S
V’S odalis | Source T

S|y N S oo il 15 S e BLalST b il mn g ls s 53 1 Source 4l (s
3 ptn w5l SO0 Source 33,5 JlalS L4 s eoal s oS S Blocks ady 3l s

5, ) eds w25 FBD 5 STL 5 LAD (slgilj 4 o5 ol ¢S ,lu b ol s Olsie 15 SCL eS™
O o 55 Sl 3 55 1o 1) ok axs 5 3 b (sleils 4 45 als S ples 01 2e SCL s 805k
5303 Oyl 31, SCL <SS LAD/STL/FBD (sla ¢S

el o 0313 DL 5 S 3 4T sl ol oS w31 JSK2a SCL 131 p 5

SCL for 87-300/400

Editor Batch Compiler Debugger

J:45 Batch Compiler Lw 55 03,8 JiLalS” 51 g asbp s g8 o Editor Joses 55 15 555 a5 )8
L J6 dx & CPU3L4 51 S7-400 5 S7:300 s CPU o5 (535 baS” pl . 3 5kn cpile slaaS &
..Usji_.ac,m:lo;;g}_g»lfjlw&kﬁﬁ&&bqbo\(lﬁ&l Source asb 5 55 . . Liwa

SCL source file

Block 1

Blat;k i

Soures file 1 [ | CE?;:”ET <__:>
SUIJ.I'GET_IEJ' _ Blocks in the 57

program
Compilation contrel file

4 L 1) SCL 0bj 4 odd atd g asl » Editor Jases 55 Olgie 0T Lo 5 &S Sl (5,1 ) ;5 Debugger
S8 1T alate SV 5 5 505 | >l Lt
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S7-SCL Jau g5 gou 6> 44l VA

sbl 5 5353351 St 4 LUDT 5DB 5FC 5FB ;OB (sla &S plas 0l sis Editor Jases 55

:wleﬂa:‘:&ukﬁ&):ﬁzf
Editor
Azl Source il &SG 55 b <SS aan -

AN Block 1 &G&_’_SM{&JAHSWﬁ&‘ﬂ—Y
E Block i AL adls 5 ¢ g Source

Source file | Olgin 3,k 95 4 ST-SCL 5wl mig ol »

Source file1 :J; JA-“
Start> Siamtic > step7  } J§.~ Glos 55 umn 3 534 s Joses 35 b 5IST-SCL sl s 05 57 5L -)

Bl Simatic  »

Documentation k
License Manage®
Produck notes »
f STEP 7 »

& SIMATIC Manag
STEP 7-Micra'w

HCM 57

|78 Configure SIMATIC Workspace
ﬁ Converting S5 Files

fi¥ LAD, 7L, FED - Programming 57
Memory Card Parameter Assignn
%‘% MetPro - Configuring Metworks
PID Control Parameter Assignme
SCL - Programming 57 Blocks

Ozl 5 5 giee Al ST Program. 4 gams 53 43 o5, 53 45 Source 4 s (g3, U Caly L -Y
454 43 Source &B&SCL Source =t 1w Sl s 'J’-J'J‘if‘ ks SCL Source
el Ll gn )8 Jlm ue 53 5 5ks 0305 40 2 iy Sy gers asl p baw g QT(aUS;};;:AJaLBSwrce

ok Al ST-SCL aali s b ol o6 (555 03,5 ST oyl sl O (gl ol 53

sl SCL Source(1)

= SIMATIC 400 Station

- [@ crus1ran)
—-(z1] 57 Program(1)

Blacks EUt

STL Source

SCL Source
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S7-SCL 13! p 4 damo b U&T Y-V
o ey 9 oui | > ST-SCL asli i S5 |8 amius 5545 & b 53 51 S 4 SCL asl s (gl >l 51

1338 oAb 15 g e

%] File Edit Imsert PLC Debug Wiew Options Window Help -8 %
D@ &| =7 o e ] |
55 o0 ] ) I 1 (A

EZ{SCL - [SCL Source(1) -- scSIMATIC 400 Station\CPU417-[= |[B](X]
-

s ool 6l 516 LLalS 5)5e 53l CanlsT LT sl s il SISl eues : File (Sgio
)‘}Vﬁﬁj o a5 AL ef)&edi.\;gg}»wwldﬁa.aSource LB osie 03y Sles 5 il
6l Olste . Lgine blolS bs SN sles 548 Slswsl File > Compile 4y £ 51 Clonsl )3 il 2 8
S s au F 58 eslamal 55 Sl 5 ga 8! ¢F <Y Toolbar s a5 G O Sl shte ol

o 3 S 4y F ol L .cwl File>Compile Selected Block 5,13 54 s File (55 55 03,8 JlelS" (sl

JM,:5>wﬁ&ﬂ;puud\am@mu:‘ﬂlb}{\s)-:saﬁggﬂeg OSST &b 5l Jl-
Ash blelS S 1 eSaliS” 58 Ol Ol 5 e OT

B Compile Selected Blocks

Available blocks:

| Object Mame Svmbalic Mame Line Range

C1FC 2-12
[ FB1 1427

g 550l JIB I 55 1 Source sl 3 1y 6,505 S Ol ge e ol w55 1 INSEIT (S g0
S Sl okd ags LB 51 S Olsie 09D L 5 S ealazul Source asl s 53 e S (gl okl

..,\.i:J.A|_,>'Gﬁ&dyéud@d)&&);yal.;}dn@\SCL Ol g2
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S7-SCL Jau g5 gou 6> 44l \Ye.

4 3L 5 cwl HWeonfig 5 LAD/STL/FBD (sla 4l 55 3 PLC (550 4lie g0 ol :PLC (Sgh0
I 5

534S sls plrit 1y 4l b 4 b gl > oa Debuging Olles Ol gie s ol bow 5 0 Debug (S g
W23 8l 1 Lo 350 (s (sl i

4l 5 ple 43 45T wlie Symbol Table sReference Data (gl Cand 52 ol 5> 1 Option (&g
OT bl b 5 <l SCL 3 55 Slasis 4 b g 40 Customize 4 S Sedil o 3,15 545 StepT. sla
Lss Olsl Print s Format  Editor gls Cend ST 3,05 Calides (gletdn 45350 Al (gl o ot
Wbio 5 wSon b o T Ol 1 bl 3 47 Sl abetia 85 (oS L OT Jts sl a5 5 Shae

ML&J&L&'{\ﬁAﬁTﬂ)&\AJ&Z)AfQTM}J 3)}9)36..’?}5

Compiler | Editor | Formal Create Elogk £ Compiler ) Editor | Fomat | Print

When blocks are compiled: v LCreate object code
Dvenarite blocks v Dptimize ohisct code

v Display warnings ~“Monitar array limits

v Display erors before warmings v Create debug info

Generate reference data Set OF flag

Include system attribute 'S7_server' .
¥ = v Permit nested comments

Create block numbers aubamatically ) .
td awirnuim string length: 254 =

Overwrite blocks &1 ! Jiles (’&A 33 S sl Sledat 4 by e : Create Block  Covowd
b 3ysm > a8l Day AsL by sy |5 51 b res 4 (S ST SO sl p8s s 348 Jlab
558 or odalie JSG 53 S ghiles gun &8 95 Ll overwrite |51 a8 Jlgw 58 51 0T )
Oboj 5 & waia ol Error 5 s Warning 4 by e 405 55 ool dites Jlb 55 e &g
.\Jy‘:.JQJJaﬁULAErrorqu..\;;...:JJ.l..\.;c'LnLaWarning .u\})%ﬁﬁ&)\?\(jod\icﬁdg’)b&gﬂs
S O a5l Olaj 53 45 33 Ko o g 5L Jld ST Generate Ref. data 4y 8.5 plecas 45l <SS
Include System 43 8 .3 o3l o oS gl M 53 Jodr ol Lgd aslo 55 0T s by Jsds
Server sl 5 dzed Aide b ply Jluyl 5 Sl gl S b (Shs (5 45 5550 o e attribute

55 Coly SIS s oS Jlab 1y 48 ol ST i g3 BLS1 S 4 85,8 o 13 oslizul 3,50




& controlengineers.ir]
© @controlengineers'

34 S7-SCL fau 65 s'“’..}.’“b(ﬁ
Properties - Organization Block (= 15 OT Properties s atle &S0
Gereral - Part 1 ] Gereral - Part 2] Callz < ’; g":“‘}’ odalive |, Attribute s
Attribute Walug el o LS (ST a

S [ |-

Gl s § Jals 5 Conl blalS Dleis 4 b gy o i 0313 Ol b amis S 3 " Compiler Soowd

(Li'.ap el cbaS s cal Jé 5 5 [ty &) sees Create Object code M_Jf.\.ﬂbdeu.bu
S dn a T e 5 Syntax Cheek &) gar 03,5 bLolS 558 J i 81 aSs Wggud flals”
el Optimize Object code 4y 8 .o b ol 3,05 o )s sgtws LT & 35 oS s 0 oS5
%;MLJ&}M@‘%}A)FU\?“};PLC é‘jﬁbr»#j‘%Q)MquJJ};?‘
D ek et s 4T LT & w6 1l Jls 53 PLC 344 Jlé ST Monitor Array Limit
b5 8 ol 55T a3 False &) pa 1, OK &80 sy iy Sl ol o8 55w 53 5 o5 b 3503
YT TP PG 23 sl 53 15 OT i eslitul DGl 5 555 o Jlab Set OK Flag g
IS skt 355 LATOK &8 5 oslizul o i b ool bisl 53 Cond s g ol 45515 5 SCL &l 2w
ol SN (il 5 55 S o b ek plodil oy ST Ol s 41 03,5 S sl K
st False &0 pl (i oS )il oy JISE 406 51 o &S5 5 55 5 ok true oS
1y OK S 3,18 51 (6l @ ga 5 4l o ol 038 Hsle 6 S ENO s 5 53 Kb Conds
.Lzwa Comment ,.,\Jj.':..:g‘_;ils;;b}:..»:.,\ila.mtjji//@M&QS@LAJLM,\.:LJ@)SMJT»QL:J

// Set OK flag to TRUE to check whether

//the action executes correctly.

OK:=TRUE;

Division:=1/IN;

IF OK THEN

// Division was correct.
ELSE

// Division was not correct.
END_IF;

s OGN PLC @ 5513 5 Jlals” oSG 31 ey 358 Jd 148 ool Creat Debug Info K5 4 5
Source sl 5 55 f\ . &l Maximum String Length )i:: @_f Sl ‘..a\).e I, Debugger L 5
YOF 55 i o gums 45 35 g0 o o5 sl 55 LT alias 71 5 4 05lizal String ¢85 sla i |
by Comment Olgie 59y 93 4 SCL 4el 55 . Cowl Permit nested comment 4,.;; oA Sl

S8 5 fa ] Cadle bl 0T S L5 e and 45 ol o &S5 55 Comment Jsl s,
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03 %) Sleslal 5 Jlw ol gar5 53 (* ) eslazal Conl ol SV b (gla Comment (gl 5 45 £3°

(* This is an example of a comment section,
that can extend over several lines.¥*)

o Lol ge 55 A3l b G au 8 5 553 oslinal 5055 lajsly oo Jo1s 55 ST ol

g a3 S oyl 53 5 ol JUb 438 a8 Sy ) s e
&y « Print Format 5 Editor Jsle 5,05 545 Customize o,z 53 5 s slgedd Y
Sy 4 by 038 b o T 25 5y CalisT )87 (1 T el 5 oK) 5 cliiy
Jsder Gl 53 S O WSS (o 5r o5l g e JG SCL Lams 53 sl gl &8 gileins

a3 .5 Customize o 2=y 5> Format Ced 3 b 51, L‘.;T-U‘):ﬁ.ﬁﬁ)ls‘;}mjij

Jbe Fyoan = <J]
ORGANIZATION_BLOCK Keywords T
INT ol o a5 L5 51 glalns 2T
ENO 3,18kl gla 2SS Al
BOOL_TO_WORD Sl g S
NOT Slael g cub pslie Sose
TRUE (Comment) Sl &5 e
/... or (*..%) S asl gl oo e
"Motor" (Dsere sl e ol

ST-SCL b )" £g,% F-1¥
:;;,t;;z.uﬁ;;,&;wttﬂsa L 5 o s el pa 5 5l IS
o e A QLSS Dl s (5 53 S S 5555 By

;e 3,8 515 Ol ss el slgs! 53 ol p3Y Semicolon Cudle

PLC Debug “ew Options Window H FB jOB JAL;, 6"“"}" MU’, gLA S C‘}" CL“: °
of - — 2 d d
Block Call. ., D/
Elock Template  » S: RECCON QA; Slowl J{B FC
Contral Struct 3 =
| ConBSe ) S . 5 5wl SCL Loy Ol e 51, UDT ,DB o
Comment P . .o ‘ .
P Do Mol guls 38 la Sl (l.\f e
Parameter S 3 Ol oo 1y lisle cpl s (gl 0dd s
DE

35l 9,9, JL 45k Insert>Block Tempelet

Instance DB

DE Referencing UDT 5 sl
DT .b}.a.v 4e B
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55 DB ol 15 S S ol @ 53U s 5,5 slw! SCL L Olsze 4 S1 1, DB Instance o
3 sin 3l FB 055 14w o8a 5 oS 5l

S5 e 5l w5303 gl okt 0113 47 (SB ol oga SCL sl 53 ba S 5 0
s odds

a5 diSe 03l DB OT sl yoT 51487 gl &S pladl 51 J5 sl o3 (ST 251 DB @
AsL okl

28 s A8 03linal OT 51487 (S L DB I J8 sl gV UDT o

il eaT 5 S 53 b &S Sl 3 skl 4 gai @

assignad

uom

calls
DB i

calls

DB from UDT

calls assigned

FE 3

Instance OB for FB 3

calls

FC5

0B1

S eyl 05 5 5405 6l 3 shs odalive Insert>Templete (g 5w 5 45 Parameter 5 Constant e
o Ll e 25l o 3 Kn 0Ll FC 5 FB (sl (s 5 5 63503

S 5550 SN e 3,57 o3lizul Insert> call (g st 51 Ol gin 4ol 53 S & Sl 5 sl @
.bﬁg&ﬁ‘bwﬁ&gé‘aﬁdﬁjéQTw

ptn 035 1o SHN G s G b 31 55 L SFB 5 SFC usle Library s 5 s s sla oS @
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S7-SCL Jau g5 gou 6> 44l \YY

Insert>Control Structure (s sws s,k 3l ... sFor sCase sIF 4l J 28 Ol giws 51 & 5 slsle @
el oslizal L6

JsLelS” Partial Compile 3 ,b 51 5 i 5 Conl 2 L 55 423 55 Source Jﬂ\é&))hd{ﬁ{ﬁf‘ o
.a,asé)\.,,;ﬂ\)wgv&;mlﬁu,\;,;

JbelS” 5 2 s Source | ol P"}! L3 azi g 4810 Source (slehb 3 Calibee LA S ST o
Il 1, FC1 4 by o Source ol 2wl odd Ol 5 OBL Jstls GIFCT ST e Ol gimy L5
55 s

SCL Compile b6 &S sl 587 pl (6l 5505 JolalS e &y s |y Source b6 fp ki Ol 2o @
5038 5L 15T e 035 3wl 55 S Al Source adigy g5y 03,8 $SUST ol L Control
33 ool 3V LhB ol o 2 0T 3 15 L p3 BlLalS oa Jliy Sosl 15 " Source (sleh6 oLl

AL 3 g2 50 Source 4d

Insert Mew Object
RLC

3E o LErmor . Ksiee ol el ol o2ty 5o b Waming 5 b Error Cd JilalS 51 oy @
sL O b e gBrror a bg e 0wy bowojled O 51 s 35iws alb W s > L Warning
5035 ip faw O 4 Cursur s Brror 1 allS » (g55 03,5 &SI bls b bgin 03ls (0las €
Error Q:J,\w;,,::Aw,s.g),Tgm.u.bu;uww&m@;;,y,;o\}:@l:l LIS 053
5 o 3 1S 5 JISE ) 0 b SV 1 5l 53 15 S b s S

s 1) 55 (g DV

Translate: sclyWSIMATIC 400 Station’\ CPU417-4(1)%57 Prograr
Block: FC2

L 000ll C 000l1l4: Inwalid data type.
E: L 0001 C 00001: PReturn wvaluse of function is not set.

Result: 2 Errors, 1 Wermiog(s)
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:uU)b upl}&l.’u glmﬂ‘aJﬁijd}A?JQSkﬁlﬁff‘)K

-l =<l T o o]
s el el e [

S bar 5 Sa S Sy bar el al 4 S kie L5 ol )8 5 At 0kl 355 pjillS

hWﬁwGT&)bMLj)DJqu-b‘?KeyWOrd JQwuilv\jg_,ﬂiﬁMLj)bdf)j

AND END_CASE ORGANIZATION BLOCK
ANY END_CONST POINTER
ARRAY END DATA_BLOCK PROGRAM

AT END_FOR REAL

BEGIN END_FUNCTION REPEAT
BLOCK_DB END_FUNCTION_BLOCK RETURN
BLOCK FB END_IF SSTIME
BLOCK_FC END LABEL STRING
BLOCK_SDB END TYPE STRUCT
BLOCK_SFB END_ORGANIZATION_BLOCK THEN
BLOCK_SFC END_REPEAT TIME

BOOL END_STRUCT TIMER

BY END VAR TIME_OF_DAY
BYTE END_WHILE TO

CASE ENO TOD

CHAR EXIT TRUE

CONST FALSE TYPE
CONTINUE FOR VAR
COUNTER FUNCTION VAR_TEMP
DATA_BLOCK FUNCTION_BLOCK UNTIL

DATE GOTO VAR _INPUT
DATE_AND_TIME IF VAR_IN_OUT
DINT INT VAR_OUTPUT
DIV LABEL VOID

DO MOD WHILE

DT NIL WORD
DWORD NOT XOR

ELSE OF Names of the standard functions
ELSIF OK

EN OR
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o bl p3Y 5 3L ST YF ey ST S e g oo 0ol [dentifier Mol oS L ize @
J)&)b.@l{ﬁ‘#bﬁ}fuéuﬁbg\iéu&W@Tﬁlb})J}J&lfdx);C}ﬁ

sl 0k 03,551 Slme s 5 e sl SIS s &sed )

Slme 2 0l Sl ol

4th yl12

Array Temperature

S Value Surface
Table

J;o:blﬁmblﬂg}\)@:%nm‘h}ﬁg}LAJQ.:Ucuw):Tchdf)\idljﬁgw)W .
Al g Standard Identifier 1, 5,050 ol 5,5 szl Ol gies FB1 L T1 Al ola pite Jlie O giny

.Ml{sawijlio)uX )‘)}b@‘thL@TWﬁ)J}b)}A{

DBx SFCx
FBx SFBx
FCx Tx
OBx UDTx
SDBx Cx

23Uzl LAD/STL/FBD  (sla 4abi ;3 40T alie CPU alablo (slgmn )3T Ol g5 g0 4l 5 51 4 ja 45 @

M,MB, MW ,MD,Q,QB;QW,QD, PQW,1,IB,IW,ID, PIW : a5l 5 , K I, A2

S7-SCL 4ol g Oyl £-1Y
Tl 55 b S 5 aldS 855 S 3wl SCL Low 5 O g2s 15 Step7  sLeS™M plas s § o,Lal 457 shailen
d 2ol el A d 5 Olske 3 gl h

o3 & 3 me 5 e 434S Lphae Ladede ool SLUS b g Lgsl

Identifier Block Type Syntax

Function block FB FUNCTION BLOCK fb name. ..
END_FUNCTION BLOCK

Function FC FUNCTION fc_name : function type . . .
END_FUNCTION

Organization block OB ORGANIZATION BLOCK ob_name. ..
END ORGANIZATION BLOCK

Data block DB DATA_BLOCK db_name.. . .
END DATA BLOCK

Shared data type UDT TYPE udt name. ..
END TYPE

L TInsert>Block Templete (g s 31 oslitl b Ll szee 5 5,5 SIS ol 2b 5 4 3L 8 Jb= e 5o

sl o S ol 3V 8 sk Al XXX g SV 0 jled (gl St 53 el w3505 1,
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c&jhdf)&ﬁjldéf@klf&@ﬁ%iﬁ:;i&ﬁ&.Mﬂt«jébgbﬁ:)}s
§ 325 ) .35 oslizwl End_Program Ol sze S slgsil & jle glow 5 Program aelS™ 51 Ol sie 3 géens
50 3V 1S pp Olss FBL Uiy o5 51 JUis Ol iy ol okt ata IECTI3 T 3,1l b GLI Lt

B8 5l

Function_Block FBI1 L Program FB1

End_Function_Block End Program

el 0l S5 a1 IS ) gk

23S SN gls Fhy S sl ol i

Organiazition Block OBl
SN sle Sy

Temp (sle iz o 5

S o e iy o3 (Sl 93 i 500 13 12
Sy leide 3l Sl SN aly bl s
.-U‘ EEIE) QLJ..» 3090 Jgib )AOBI

End_Organization_Block

<SS Attribute
FUNCTION_BLOCK FB1 ool ¢ oS Ay (’U Sl 5 ¢ S, (‘U Ll SN sls j}lﬁ
TITLE = "Block Title' . . . . e .
J/Block Comment... SlpaS ﬁ]a..; SN Attribute ides 5 Ol 55 1y T Jtal 5 Version
VERSION: '1.0' . . ;.- é.
AUTHOR: Author Insert>Block S5 t’ij‘b )‘ S .))‘) 3¢9 k;.Jls o la t_;.)‘.’-} Cﬂ-‘
NAME: Name -
FAMILY: Family 9290 J§$ Libe Jl Jlow S Ay asl p 4 | 5T O g2e Templete>Comment
.g,,.u.x,,T,_;J,.\?ﬁdmt{otﬁu‘;}”,wicp,—.;;:)b
Jk (el oo
TITLE='SORT' ;ﬁf SEE JEs o (aj\l &S ¢S™M Olse | TITLE="printable characters'
VERSION : 3.1 . - ., . . | VERSION :'decimal digit
//With a DB: Mo db b T o 45 5o 55 Jals ¢S Version o les string. decimal digit string'
VERFION : sue LB TS G0 il e Slikel gl 31 0S5 420
.:ﬁfdn)l/é“ JFDB o LS () amie
KNOW_HOW_PROTECT &S 05 S Protect | KOW_HOW_PROTECT
AUTHOR : myCompany bl plob oS ag b e L &S5 eb | AUTHOR :
NAME : PID SNl | NAME :
o3l gl iy x5 ol (3haie OT 0 S 87 (gl 3l il
FAMILY : Motor FAMILY :
33l (oo @213 5 S e (6 e OIS
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version | da 45 &)le pl .l KNOW_HOW_PROTECT &l Cad cpl 53 g 35050 31 (o
Sl 3 5557 o 45 (Protect) o Cbli= &oygem 1y S OAd bLalS 3l dm 355 o0 4tb g
axlge p3 _}i.» 45k The Block is Protected plag L ‘...5 5L LAD/STL/FBD 4, Lo 5 1, &S

J5H3 Dy g3 Wl 5w S I ke ol PLC 3155550 IS e S1eS3 K &l pepew

Open (30:2) (e Simatic Manager ¢S a5 5 15T 04T Jf| 5w ly 0T

3 The block iz protected. I Ja sl S os V':M)’.. e
2 G axils y o35, J=Is 511, Source m}suujali\ij\ﬁcljb
L g Ladd S 05 S Protect .Asb atily 5 s &;ﬂ)‘&ﬁl)é‘j)QJMUjoh@wF}Q&‘
STL &yseas |y 4ol Olsze SCL Source s osMe audl .l 4y OISl Source 6 5 5 s2ws o

el 0T 4 danand 53 9y ol .3 gai Protect |y SSS  sws Cran 3l oslizul b 5 & i 50 Source
SN 63,y SIS Sl b OIS oo sl 05,5 el 5 eSSl el sl Sy il my
o ety Calizee (glgzend 3 LT Object Properties w5l s Simatic Manager o > 51 Blocks i 5 3
Al Ol JiLelS 4z bol on OB (6l 5 15 SCL asli 5 5 5 Jleus s odalin 35800 jalls oS (o

ORGANIZATION_BLOCK OB1

TITLE ='Main Process Control'
//This Block used for Control of All motors Located at furnace inlet and Outlet//

Know_how_protect

VERSION: 3.1

AUTHOR: myname

NAME: Furnace

FAMILY: Motor

BEGIN;
END_ORGANIZATION_BLOCK

Properties - Organization Block B3

General - Part 1 | General - Pat 1 General - Part 2 l Callz ]

Mame: (H]=h|
Syrfolic Name: "7 Mame [(Header]: Yersion [Header): 3.1

\CEERE Main Proces F arnily: i atar Avthar: MYName

Thiz Block wsed for Control of All motors Located at furnace inlet
and Outlet /¢

JH13 i 5l eyl ol o3 sad e 551, SO System Attribute Ol e 38 sl (S 525 2 osdle
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bigh cobe B Jte Olym by {1}

s&ém.;bAttrlbute Jouél@.:f‘k}BlOCk wﬁjsgg%&j)wb“lawﬁsdibg
g o3ls ialad 6855 S 3 LCFC Lamn 53 SO b s sin Soly (S5 ) bls ol 5 5 e

General - Part 1 ] General - Part 2 | Call:  Aftributes l

Attribute

“alue

Lo 53 S YL Declaration

ST _blockyview

[ ]

bigy

S (Axe Sl piie iy yB

o 2 SN e glagie ol e &S shiles

Temp e b OB e Ol gins 3503 SN ¢5 & (Koms T ¢ 6 & Wps s 5 LAD/STL/FBD

Joen 5 ol Gy 6 a el 151 plad SCL s 55 A3 4205 Output L Input ol s 5 3,15

L ba SO gl O o 5 It il S la S i 5l e aloliSl T G

S 3 5 Slyses mhg gl Ol b mel)bopl Capad (gl 348 4> gdadw OlAS 1, SCL

.55 o3kl Constant L Parameter "o 5 Insert>Block Templete

Data

Syntax

FB FC OB

Constants

CONST
declaration list
END CONST

X X X

Labels

LABEL
declaration list
END LABEL

Temporary Variables

VAR TEMP
declaration list
END VAR

Static variables

VAR
declaration list
END VAR

Input parameters

VAR_INPUT
declaration list
END VAR

Output parameters

VAR_OUTPUT
declaration list
END VAR

In/out parameters

VAR IN OUT
declaration list
END VAR

X X

J;_L;alf‘_;l.]esL.:}.‘La:L&:.leT)'\mjjmbjg;ég)zjﬁlfomgqjd‘_;J.:Jv;»)fuf:).fm?}:

A aal a5 Non-Existense Identifier
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JENT

b s 33 8 i 130T ¢ 5 (sl bl L o8n )

s

ads OUSFB &S0 1) ke ¢ 55 i o 5 5 e

FUNCTION_BLOCK FB1

VAR_TEMP

varl: INT;

var2: BOOL;
var3: ARRAY[1..200] OF real;
END VAR

VAR
statl: DWORD;
END VAR

VAR_INPUT
inl: TIME;
END_VAR

VAR_OUTPUT

outl: DATE;
END VAR

END_FUNCTION_BLOCK

) G slaite 0T WU 53 oS SLLAD/STL/FBD Loy [FBI ST G sl 05,5 JilalS 51y

REVEY r.:.a‘? ) ‘_}QL Lk

M-

= @ Interface |Name

Data T.ype |..ﬂ-.ddress |Cun

0 IN = |vari
= inl = var2

0= Cut e ward
B oukl p=|

£ IN_OUT

Im- STAT
= stakl

o [
B varl
= var2

= vard

Int 0.0
Boal 20
Array [1.2... 40

ol 1, In2

Sl gl Attribute Cas a5 e s 5 e 38T (s x5 Atttribute s el (gl s O gt

3,5 eslizul Server gl fl’"“; I3l L CFC asb (gl 5 0T 51 O gae 45 Anen

VAR_INPUT

in2 {S7_server:="alarm_archiv;'
S7_a_type:="ar_send'}: DWORD;

END_VAR
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by s
oz oslizl Tempelete 1 5148 ol g 5 sl 4 by o (230 OT o5 53 b ke (o 5 2w 31 e
Begin  gzws LL:JJH m'jg)w e ol éﬁ sdalis |, // Instructions  aelS™ jidw opl 55 AsL

Sl Ll g ol osls Jﬁux)"}i.‘:): S shilen asl p 3 ghee i g asl, OT JUis 4 5 ol g5

HEV-4 PR G g A

Statement
Walue assignment

Subroutne
ca

-
-

Conirol statement

CPU bl (slgw;nT b a,uiie & 1) (6 0lie s s by 23w 53 Olss @ Value Assignment

Bad a5l Jle wsls olans]
Varl:=1240;
Inl:= t#2s;
10.0:=true;
QWO:= w#16#FF00;
25k sls ol ad gl e 0T & uise iy 5 o Bn 3 s it i jo e 53 Olgien S 555 ar g
Var_temp
Datal: Real : =13.6 ;

Data2 : ARRAY(1..12] OF REAL := 0.0, 10(100.0), 1.0;
End Var

ol A5 SIS oS Selilenia) 1wl 3 1) et 1422856 L FC 4 FB 0l sz : Subrutine Call
FB 03 o Ssli 355 a5 55 55 sls s 4 .l s 0! 35 Insert>Block Call (g g 35 b 51,8

@‘aMoAJ‘MSTP&MCbbSFC46 r)m}b)aujfdk\?)‘}ﬁ;u:)yam FC 9

FB1.DB11 (TRANSFER:=10) ;
V2 :=FCl1 (X1:=FX1, X2 :=FX2, Y1 :=FY1, Y2 :=FY2);
STP();

ol 2, & asbp o 1, 6T Jtal s For ai> U IF wsle J 287 &l s Oz Control Statement
s O G TF sl 63,558 55 e .l 4 018Gl 50 Insert>Control Structure (s g 35 b 51,8
e

IF Q0.0 =false THEN

Stp() 5
End_IF;
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B 5 iy %5 0956 0- 1Y
133 Koo 0,1 6T 4 o 2 o8 ol Soglize [ SSUSS L s oSS bt L

OB i 5% o920

O 1) OB &S lsle 5 JKa . s 8 adeiie adil s S ool Hlistle dd 0303 &5 Slowd g L

el ol Begin ) s Sl eslizal i &S slilea s

-’—[: ORGAMIZATION_BLOCK J_ IEEFFEFIE? _| 08 declaration secton

U; BEGIN l{ Statement 5‘-"“”"'H END_ORGANIZATION_BLOCK H

FB & 5 0955
125 U8 Glae Cwl OB alisbides S FB ksl

PROGRAM

FB FB declaration
IDEMTIFIER 1 section [ |

FUNGTION_BLOCK

END_PROGRAM

rL BEGIM Statement secton

EMD_FUMNCTION_BLOCK

FC & & 090
S i o 23S 5o &8 shailes VL (la S e 35058 ple )3 350 K o FC L
2 33 ol sl 45 4z Data Type b Void «alS™ L 0T Jli 55,8 5131 cadle l 3Y FC gl

CM‘AMGJ&:J»W

Data type
specification

= FC
FUNCTION IDENTIFIER

FC declaration — —
\— section L BEGIM ;—‘ Siatement section I_[ END_FUNCTION ]_’
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L;b\;ﬁléu;:alAAJ?UML*%:C)J%&(U&}?JAK@‘BJ:FC)Q Data Type 3! salaiw!
Ls‘.ifﬁ)‘..\iﬁd‘)"Q‘ﬂﬁbJWJJQTQDJ‘Mé}ﬁ)b}@m‘Real @;)'5&:» 58 5 e ¢S
Ol OBl 55 e 0d iy o5 Integer g 51 (258 5 Slie b 2856 5 ke 55 13,87 eslinal

Wl o aibg VAl iz s 2SSB (s e G115 o8 534S 500 4 5l s 8

FUNCTION FC1 :Real
FC1

VAR_INPUT —|EH ENO -
inl,in2,in3: REAL;
END_VAR —inl RET WAL

FC1 := inl+in2*(in3**4)
END_FUNCTION

—inZ

ORGANIZATION_BLOCK OBl i
—in3

VAR_TEMP
varl: REAL; 3 5% o3lizul Data Type 51 83 FC1 &S LAD U3l
END VAR

varl:=FCl(inl:=2, in2:=7, in3:=3);
END_ORGANIZATION_BLOCK

Ghls A6 s m 358 axd 5 VOID 2556 ebigyle 33 8 35 1 FC 53 VOID 31 ol
ot 52 VOId L oal i S1658 Jo o)l |3 Il dile Ret_Val s &l s i (2355 e
sckd Uy 5 OUL] oy FC 3 Sllos s Sl 55 SSGV51 &5 550 a5 0 dal i 15 O
Varl iz 5 sls jolastl 6 ke & HFC 345 Olgies 503 OB s SIFC Sl b 5 gmws ol

3,8 Outl 11y delove doss

FUNCTION FC1: void

FC1l
VAR _INPUT —-EN ENO |
inl,in2,in3: REAL;
END VAR )
- Hinl ouatlf
VAR OUTPUT
outl:REAL; .
END_VAR qinz
outl := inl+in2*(in3**4);
—Hin3
END_FUNCTION

ORGANIZATION_BLOCK OB1 355 3Lzl Void I 35 FCT &S LAD Jsles

VAR _TEMP

varl:REAL;

END VAR

FCl(inl:=2 , in2:=7, in3:=3 , outl:=varl);

iEND_ORGANIZATION_BLOCK
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DB & g 0955
DB sle) 6 g 5500 3ol SCL Lw g Ol 52 | Instance C};%j;‘f:&‘ g5 «xr DB g5 55 »
S < FB pb alols ¢ LDB b i dmy Sl 3V Instance g DB s ol 5 S8 Gollas ST 250
PUFB 05 1o o8 55 ol (B 5 )16 U5 4 5 W DB 587 S5 o8 873 5515 ook slow)

5 bl s Lo 5 Sl 51 D) 5 B oS S5 551, DB

DATA_BLOCK MR — DB declaration section |——

BEGIN || DS assignment section |_l_( END_DATA_BLOCK J§

wlST L 5 g0 Struct aldS™ b Sl 05Y 2w ol L giie oy a8 Declaration e 5> DB (sla o

)‘MWTQ{O‘}:&L’:MJ}J&};J{-F‘bﬂ‘)kt}}j(ti@l{j}@‘&:{)))u\{tﬁqundﬁStmct
& Sl bl Gl o sesu 5 Assignment Cwid 1 0ls e adsl Hlade Osls (6l 4?.;( sls adyl

A8 o OLs LAD/STL/FBD Jasa ;5 ¢S JSK5 bl jan 1, SCL 4l 5l . S oslizul Array

DATA_BLOCK DB10
STRUCT // Date declaration with initial values
VALUE : ARRAY [1..100] OF INT :=100 (1; (

SWITCH : BOOL := TRUE;

S_WORD : WORD := W#16#FFAA;
S_BYTE : BYTE := B#16#FF;

S. TIME : S5TIME := S5T#1h30m10s;
END_STRUCT

BEGIN // Assignment section

//Value assignment for specific array elements

VALUE [1] :=5;
VALUE [5] :=-1;
END_DATA_BLOCK
hddress |Hame Type Initial wvalue
I 0 STRUCT
+0.0| |VALUE ARRAT[1..100] 100 (1)
*2.0 INT
+200. 0| |SWITCH EOOL TRIE
+202.0] [5_ToRD WORD WM§la#FFFAL
+204.0| |5_BYTE EYTE B#10#FF
+206.0| |5 TIMNE SETINE S5T#1H30M10%
=205.0 END_3STRUCT
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UDT & &5 0gxs
b zelyl Olgin b 5,8 03lizwl DB 5 0T 51 0152 UDT G ym b Sl o K8 5l UDT st b

A g 5 s e 43S (S UDT L LFB & 5 (29 5 5 63505

UDT Structure
=& 2
MAME el END_TYPE
S 552 UDTL ol byl 53 ol oaT 435 Jlia 53 DB 53 0T Sl ealisul 5, UDT byl -

kil oks iy 5 o It 53903 ol 05V ol sl 0k 031

TYPE MEASVALUES
STRUCT

BIPOL 1 : INT :=5;

BIPOL 2 : WORD := WH#I6HFFAA;
BIPOL_3 : BYTE := B#16#F1;
BIPOL 4 : WORD := B#(25,25);
MEASURE : STRUCT
BIPOLAR 10V : REAL;
UNIPOLAR_4 20MA : REAL;
END_STRUCT;
END_STRUCT;

END_TYPE

DATA_BLOCK DB11
UDT 1
BEGIN
END_DATA BLOCK

L FB10 S1.Coul ks oslizul FB. oSG Static: (sla eyl Cas o5 (1 35 Ji UDT 1 5 Ja ,5-Y

Sy dalg ) J.(.u las 0T 3 Declaration J o V’S 5L

TYPE MEASVALUES

STRUCT - @ Interface

BIPOL 1:INT :=5; N ‘= [BIPOL_1 It
BIPOL_2 : WORD :=W#16#FFAA 10 ouT ‘= BIPOL_2 Wiard

BIPOL 3 : BYTE := B#16#F1;

BIPOL 4 : WORD := B#(25,25); Tk N _ouT ‘= BIFOL_3 Brvte
MEASURE : STRUCT —|-{m STAT ‘= BIPCOL_4 Wiord
BIPOLADRFTRG. RigaL; - 12 MEAS_RANGE {2 MEASURE Struc
UNIPOLAR 4 20MA : REAL; & TEMP o

END_STRUCT; F

END_STRUCT;

END_TYPE

FUNCTION_BLOCK FB10

VAR

MEAS_RANGE : MEASVALUES;

END_VAR

BEGIN

MEAS_RANGE.BIPOL | := -4;
MEAS_RANGE.MEASURE.UNIPOLAR_4 20MA :=2.7;
END_FUNCTION_BLOCK
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Label § Culgd i %5 0925 -1V

£

<algd

5 String 5 S1,8 5 g lasl 5 e dlisl s DWord 5 Word 5 Byte 5 Bit 51 ool Col § Calisee ¢l 5

T 51 e 5 b Lol on 1y ol st 5 g 3,0 SIS SCL sl 53 Ol gien 1y o 5 )b 5 0L

el ol
Data Type Description Example in SCL
BOOL Bit 1 FALSE , TRUE ,BOOL#0 ,BOOL#1
BOOL#FALSE ,BOOL#TRUE
BYTE 8-bit hexadecimal number B#16#00, B#16#FF ,BYTE#0 ,B#2#101
Byte#'d' ,b#16#f
CHAR 8-bit (1 ASCII character) 'A' CHAR#49
STRING Maximum of 254 ASCII 'Address'
characters
WORD 16-bit hexadecimal number WH16#0000 , W1 G#FFFF ,word#16#f
16-bit octal number WORD#8#177777 8#177777
16-bit binary number W#2#1001 0100 ,WORD#32768
DWORD 32-bit hexadecimal number DW#16#0000_0000 ,DW#164FFFF_FFFF
30-bit octal number Dword#8#37777777777 8437777777777
o DW#2#1111 0000 1111 _0000,
32-bit binary number dword#32768
INT 16-bit fixed_polnyguber -32768 +32767 INT#1643f ff,
int#-32768 ,
Int#2#1111_0000, inT#8#77777
DINT 32-bit -2147483648 ,
fixed-point number +2147483647 ,DINT#16#3fff ffff ,dint#-
1000_0000 ,Dint#2#1111_0000
,dinT#8#17777777777
REAL . . . .
32-bit floating-point number Decimal format : 123.4567
REAL#1 , real#1.5 ,
Exponential format :real#2e4 ,
+1.234567E+02
S5TIME 16-bit T#0ms , TIME#2h46m30s ,
time value in SIMATIC T#0.0s , TIME#24.855134d
format
TIME 32-bit T#-24d20h31m23s647ms ,
time value in IEC format TIME#24d20h31m23s647ms , T#0.0s ,
TIME#24.855134d
Date 16-bit date value D#1990-01-01 , DATE#2168-12-31
TIME_OF DAY TOD#00:00:00
32-bit time of day ,TIME OF DAY#23:59:59.999
DATE _AND TIME Date and time value DT#95-01-01-12:12:12.2,
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Value 2:=2#0101;
Value 3:=8#17;

Value 4:=16#F,
Value 5:=INT#16#3f ff
NUM4:=-34;
NUMS:=4e2 ;

NUMG6:= real#l.5;

(e 5 08 Cadle Lol jan 15T (Sl ST SIS (glows Ol st 215187 51 eslizal ja 0 705

CHARACTER :='8$41"; /Corresponds to the character 'A'
Blank :='$20'; //Corresponds to the character ' '

e 3,8 138 Cadle oG (Sl S a 51 S g Sl B3l 55 String (51 s g en
MESSAGE!:='$41$4E' (*character string AN*);

Label & 5 095

@ o &K 51015 o o gted cpl daw g 3415 5,558 SCL sl ;3 GOTO ) s2us (6l 5 mr » b Label
b joiie (i a5 i 53 4slp (linl 55 35 b Label .5 4ad b s ok asie Label L &S o K05
ey o Ol lyLabel (o a5 oo 5 Jle L Lsd Coy jad Conne 3V

Label
Ali, test, err
End_Label

CPU dldl> (sl piio 9 p HIG 0955 V-V
).s;ﬂ}:._.»bJmkisjﬁlfjﬂU)MemoryBit}@}f}6:3”)'((..pICPU Mbdhﬂrw
s OLES 1y 35090 ool 51 S 5 K85 S 03lizul SCL asl

Memory Prefix

E ] Input

A ] Ouiput
{ Mm Y M Biit memaory b

-

PE } il Peripheral imput

f Y FQ i
PA } Peripheral output

German mnemaonics English mnemaonics

b
STATUSBYTE :=IB10;
STATUS_3 =I1.1;
MEASVAL :=IW20;
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by oo SG1 b i 3 S eslinal 55 Sl la oyl Sl Gllas gla 3T Glow Olgie 1) 75

s o DL ) 6 pbn ol 5 e Sl ek iy kS

B b Jyox
Symbol Absolute Address Data Type Comments
Motor contact 1 11.7 BOOL Contact switch 1 for Motor A
Inputl IW 10 INT Status word
New Data DBI DBI
4ol g

MEASVAL 1 :=Motor contact 1;
Status_Motorl := Inputl ;
STATUS_3 :="New data".D1.1;

)L:,M{‘_;Ajj\f‘_;huljﬁ‘_glﬂjs)b:ﬁjMbéh,}h@;w):_f‘_;\jgdﬁ:o&.n\:f;J\?
gdi.)S&;;J;Lsﬁ.&;a;;)M|J3Tu~):T)'|a:@\é@b\ﬁ..\.&\{@mdex Ga.suﬂ).sTga.wl.\._.&.n
by YL 53 el oV it ol i+ ol s 306 i S 5 itai OT 3 o8 IW] Skee
aeia |y ol s uyaT 5 ols Jldde OT & 015 o S ggu @ ol 55 Lol s ol b Ldil odd (o 5

:d&»;;

MEASVAL_1 =IW[COUNTER];
OUTLABEL =I[i.k];

STATUS 1:=DB11.DW[COUNTER];
STATUS_2:= DB12.DX[WNO, BITNO];
STATUS_3:= Databasel. DW[COUNTER];
STATUS_4:= Database2.DX[WNO, BITNOJ;
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:::Jf@(,.“%E:A:Wuug,@ﬁ@b:ﬁr\th&l{SL;guotyOperation
33 Boo et/ 4 - 0 G LS L, Slkes @

338 o amia< > = O S LS amlis Slles @

355 o et And, OR ,NOT O Sbde LS abte Ollee @

| ! o ;5 Precedence O siw Jgder opl 53 sl odeT o5 Jsda 55 Calbes gla Operation &l
Sl Sldie 1l cH@ )3 Sl jadie w1 Lasete |y 3, LI Lzedle S5 S5
DL Sy sl by Slles ST ol s 3,8 (o plomil oo Jor OT Sl dmy 5015 s 0k dlos

Class Operation Symbol Precedence
Assignment Operation: Assignment = 11
Arithmetic Operations: Power & 2
Multiplication * 4
Division / 4
Modulo function MOD 4
Integer division DIV 4
Addition + 5
Subtraction _ 5
Comparison Operations: Less than < 6
Greater than > 6
Less than or equal to <= 6
Greater than or equal to >= 6
Equal to = 7
Not equal to <> 7
Logical Operations: Negation NOT 3
And AND or & 8
Exclusive or XOR 9
Or OR 10
Parentheses : Parentheses () 1

25 s aw gl 5 uuT 05> o b Address 5 b Operation .S 5 31 5 dzs Sl le Expression

u\;}.&' & oslazul

e &S5 4 olazt] e
WA Ol sws 53 boa Ol gay eslinal o

FB LFC 03} 14w &, bl Olgim oslizul
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IB10 // address

Al AND (A2) //logical expression

(A3) < (Ad)
3+3%4/2

// comparison expression
//arithmetic expression

A*B+D/C-3*VALUEL

By ar g T 4 cuiY 8 SIS

CM‘A*(-B)QT@M}a:}JJ@L&A*-B Jbg\ﬁ:ﬁlbﬁlﬂt@ﬁb‘}wkv;j

u\.:dl;j‘j%Laﬁu&uJD‘ﬂ}‘MJJLduﬁ‘ﬁ‘M

NEVLW.Y C,..MJJU (n<=0)+(m>0)li

el Sl

@;aw@g@;}uw)ﬂ@s@&p Lns bl Slles 4 by e &S s Expression s

ANY NUM i ks 5 DINT 4 INT

w‘b

g5 Kos epsT 5 INT g5 3 w1 &K SN 558 ar 5 (S REAL 5 DINT 5 INT 5l

53 dal g5 REAL &) gty 42 5L REAL

Operation Identifier 1st Address 2nd Address Result
Power ok ANY _NUM ANY _NUM REAL
Multiplication * ANY NUM ANY NUM ANY NUM
TIME ANY INT TIME
Division / ANY NUM ANY NUM ANY_NUM
TIME ANY INT TIME
Integer division DIV ANY_INT ANY_INT ANY_INT
TIME ANY_INT TIME
Modulo division MOD ANY_INT ANY_INT ANY_INT
Addition + ANY_NUM ANY _NUM ANY _NUM
TIME TIME TIME
TOD TIME TOD
DT TIME DT
Subtraction - ANY NUM ANY NUM ANY NUM
TIME TIME TIME
TOD TIME TOD
DATE DATE TIME
TOD TOD TIME
DT TIME DT
DT DT TIME
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(siio Slydes

3 BOOLBYTE,WORD  ,slis (55, ASlsie dtn it Slhes 4 by e &5 ls Expression

il 0303 2 ld ANY_BIT &) gas 5 s 53 35150 ) s plail DWORD

Operation Identifier 1st Address 2nd Address Result

Negation NOT ANY BIT - ANY_ BIT
Conjunction AND ANY BIT ANY BIT ANY BIT
Exclusive disjunction XOR ANY BIT ANY BIT ANY BIT
Disjunction OR ANY BIT ANY BIT ANY BIT

s e Ol |y bl Sllee 5 50 55 e Jle

IF NOT (COUNTER > 5) THEN . . . ;
A :=NOT (COUNTERI = 4) AND (COUNTER2 = 10) ;
WHILE (A >= 9) OR (SCAN <> "n") DO.... ;
Result := IB10 AND 2#11110000 ;

duglio

,u,))&ﬂjduﬁmtbsttuw)mj_fm Glawlie Slhas 4 by e &S s Expression

INT, DINT, REAL

BOOL, BYTE, WORD, DWORD

CHAR, STRING

DT, TIME, DATE, TOD
Jle Ol gim 3 55 (oS 5 S g ikie Sllas Loty o 1) (6 dunlin Sllas
A<B AND A<C

A<>(B AND C)
NOT (COUNTERI = 4) AND (COUNTER?2 = 10)

tglie o 1A ata jldie 5 Jle s sls Lolaz i Bool w1 e ¢S5 4 | 4uglie 4505 Ol 55 o0

3<=4,

Ao dalg True 95,4 o 50

T Cad )3 @ LT SCL e 5 el 2 4 SIS 5 Obde 5 Slle mig e bl b
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SCL Ol ygawd 4 - Y
e o s Lz 4 SCL O g
polie olastl Ol gws @
GAS Shgms e
FB ,FC 03140 "o
byl s gl e
SCL 3,lhikul sla 52556 o

Value Assignment y3lio plais| Olygiws V-1V
Expression ;3 45" Lo ldie b OT Jab jldie 3 sdus 031> ol | (g ldis wpdT L ane oK w0 35
ol polaml S8 s il pate arg Sl lis cpl 4 008 e o se odd Lasie OT (sl

Wl 5 ) g

| Varriable | := | Expression | ; |

oolasl s Ol 1y b eSO s g disl- (gla ace ;o 5 Complex s Elementary (glalys gl plas

&‘au\&@ﬁqﬂﬂ\fbf)&ﬁ:w

Elementary Data £¢5 3! polio _olais

Elementary ¢ 5 | «§ INT DINT,REAL , DWORD,WORD,BYTE, BOOL , TIME (sla 2 ¢l 5 &
Je ool dade OLS Iy g gbige (ol oy domis Jlinusls olanst bloa 5ldie 015 (oo s (o gmms
c ol o &yl 0 aT oy o LalS” 31 ey 7 STL Uslas 4alp b ol o

el Ol s i (o0 SCL ok bLalS” (slgSD ples 53 15T 5 ool a5 BB STL Jslas 3 &5 (51 &5
55 6ok a3 posde 5ods &G RLO S (glhnl )3 3 580 stalive 457 5 shailen .ol sl (sl
ol el b Dllas By S lesl 5 5 ol ol wde ) S LOT s i 5, BR G
15T s ujf,é‘p|)RLOja>)§u:J.;IOO7JE.~4{.ué_iJLé:l‘_;J’wﬂjfl ok ¢S Overflow Cuxs g
3o Ml 8 5 Sl 03 S 0 3 BR Sy 5 ) it () e 4, 0T e 65
ol iy 1 e 5035 ¢S5 HBR Candy e SO 51 Sl Sl b
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FUNCTION_BLOCK FB12 SET
VAR SAVE
SWITCH_1 : INT; = L ol
SWITCH_ 2 : INT; L -17
SETPOINT | : REAL; T #SWITCH 1
SETPOINT 2 : REAL; L 1.001000e+002
QUERY _1:BOOL ; T #SETPOINT 1
TIME_1: S5TIME ; # = QUERY_I
TIME_2 : TIME ; L SST#1H20MI10S
DATE 1:DATE; T #TIME_1
TIMEOFDAY _1 : TIME_OF DAY L T#2DIH20M10S30MS
; T #TIME 2
END_VAR L  D#1996-1-10
BEGIN T #DATE, 1
SWITCH 1 :=-17; L' #SETPOINT 2
SETPOINT 1 :=100.1; T #SETPOINT 1
QUERY _1 = TRUE; L #SWITCH I
TIME_1 := T#IH_20M_10S_30MS T © #SWITCH 2
; L~ #SWITCH 1
TIME 2 := L 3
T#2D_1H_20M_10S_30MS ; 1
DATE 1 := D#1996-01-10 ; JO 1007
SETPOINT I := SETPOINT 2 ; JU 1008
SWITCH 2 := SWITCH 1 ; 1007: CLR
SWITCH_2 := SWITCH 1 *3; = L 01
END_FUNCTION_BLOCK 1008: T #SWITCH 2

CLR

A L 01

SAVE

BE

UDT gStruct £ 31 yolio _olais

e Cdwy wlie bl b S0 Struct G s 1 Struct &5 ST 0 2

structname 1 := structname 2 ;

e 3l s Struct &G ghiarl aly ol uite b olis 015 o e

structname_1.elementl := Value ;
structname_1.elementl :=20.0 ;

structname_1.element! := structname_2.elementl ;
structname_1.arrnamel := structname_2.arrname?2 ;

structname_1.arrname[10] := 100 ;

ok o3l 4l p 3 T 1 s 0 iy x5 Struct ¢ 5 5IFB <SS Static (ls jite das amios Jli 5

g;..w‘ ol ASl)IJ:;‘uLf J‘STL d}l&ag;.w‘
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FUNCTION_BLOCK FB3 SET
VAR SAVE
AUXVAR : REAL ; = L 0.1
MEASVAL : STRUCT //Target structure L #PROCVAL.VOLTAGE
VOLTAGE:REAL ; T #MEASVAL.VOLTAGE
RESISTANCE:REAL ; L #PROCVAL.RESISTANCE
SIMPLEARR : ARRAY [1..2, 1.2] OF INT ; T #MEASVAL.RESISTANCE
END_STRUCT ; L DID [AR2,P#28.0]
PROCVAL : STRUCT //Source structure T DID[AR2,P#12.0]
VOLTAGE : REAL ; L DID [AR2,P#32.0]
RESISTANCE : REAL ; T DID[AR2,P#16.0]
SIMPLEARR : ARRAY [1..2,1..2] OF INT ; L #PROCVAL.VOLTAGE
END_STRUCT ; T #MEASVAL.VOLTAGE
END_VAR L #PROCVAL.RESISTANCE
BEGIN T #AUXVAR
//Assignment of a complete structure to a complete structure L 4.500000e+000
MEASVAL =PROCVAL; T -~ #MEASVAL.RESISTANCE
//Assignment of a structure component to a structure L 4
//lcomponent T #MEASVAL.SIMPLEARR([I, 2]
MEASVAL.VOLTAGE :=PROCVAL.VOLTAGE ; SAVE
//Assignment of a structure component to a variable of the BE
//same type
AUXVAR :=PROCVAL.RESISTANCE ;
//Assignment of a constant to a structure component
MEASVAL.RESISTANCE :=4.5;
//Assignment of a constant to a single array element
MEASVAL.SIMPLEARR[1,2] :=4;
END_FUNCTION_BLOCK

Array g6 3l palin olais!

64 53 1y T G U8 0le il ¢ 0 51T sl amn 5 it S s S il o ba T

arrname_1 = arrname 2 ;

Pl g;&g)@;uqﬂ

DSl sls Lolamsl ldie OT gl 4 Ol ste 55

arrname_1[ i]:=arrmame 2[j];
=e

arrname_1[1]:

Xpression ;

identifier 1 :=arrmame 1[i];

Aads 0L 1y 4T 5l eslizal o o6 STL Jslas b das ammio Jlte
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FUNCTION_BLOCK FB3 SET
VAR SAVE
SETPOINTS :ARRAY [0..127] OF INT; = L 01
PROCVALS :ARRAY [0..127] OF INT; A
//Declaration of a matrix (=two-dimensional array) L DINO
//with 3 rows and 4 columns T LW 6
CRTLLR : ARRAY [1..3,1..4] OF INT; TAR2
//Declaration of a vector (=one-dimensional array) with 4 +  L#2048
//components T LD 8
CRTLLR 1 : ARRAY [1.4] OF INT; L DW#16#10050080
END_VAR T i

- L DINO
BEGIN T LW 16
//Assignment of a complete array to an array TAR2
SETPOINTS := PROCVALS; + L#0
//Assignment of a vector to the second row of the CRTLLR T LD 18
/farray TAR2 LD 22
CRTLLR[2] := CRTLLR_[; uc f #SLFZC 3 -
//Assignment of a component of an array to a component of PAL 26 0
the PHL12.0
//CTRLLR array LAR2 LD 22

DID [AR2,P#536.0]
DID [AR2,P#520.0]
DID [AR2,P#540.0]

CRTLLR [1,4] == CRTLLR I [4]; L
T
L
T DID [AR2,P#524.0]
L
T
A

END_FUNCTION_BLOCK

#CRTLLR_1[4]
#CRTLLR[1, 4]
L ol

String £ 31 polae _olais
S String pze ¢ 4 String aze oS5 Olge sl ST YOF (55l e STl il e String
Dsle sy ol

stringvariable_ 1 := stringconstant;
stringvariable 1 := stringvariable 2 ;

Sl ol String &G aly b S, Ol g 55

DISPLAY 1 :="'Error in module 1';
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FUNCTION_BLOCK FB4

VAR

DISPLAY_1 : STRING[50] ;

STRUCTUREI1 : STRUCT

DISPLAY_2 : STRING[100] ;

DISPLAY_3 : STRING[50] ;

END_STRUCT ;

END_VAR

BEGIN

/I Assignment of a constant to a STRING variable
DISPLAY 1 :="Error in module 1';

/I Assignment of a structure component to a STRING variable.
DISPLAY_1 :=STRUCTUREI.DISPLAY 3;

/I Assignment of a STRING variable to a STRING variable
If DISPLAY_1 <> STRUCTUREIL.DISPLAY_3 THEN
DISPLAY_1 := STRUCTUREI1.DISPLAY 3;

END _IF;

END_FUNCTION_BLOCK

Date_And_Time £g 3l palio olais!

:Jls sls ole| DT &}leé)‘&liﬁjjrasuﬁi:sl@j@bbpjm s PF e ae ol
FUNCTION_BLOCK FB3
VAR
TIME_1: DATE_AND_TIME ;
STRUCTUREL : STRUCT
TIME 2 : DATE_AND TIME ;
TIME_3 : DATE_AND_TIME ;
END_STRUCT;
END_VAR
BEGIN
/I Assignment of a constant to a DATE_AND_TIME variable
TIME 1 :=DATE_AND TIME#1995-01-01-12:12:12.2;
STRUCTUREIL.TIME 3 :=DT#1995-02-02-11:11:11 ;
// Assignment of a structure component to a DATE_ AND_TIME variable.
TIME 1 :=STRUCTUREL.TIME 2 ;
/I Assignment of a DATE_AND_TIME variable to DATE_AND_TIME variable
If TIME_1 <STRUCTUREL.TIME_3 THEN
TIME 1 :=STRUCTUREL.TIME 3 ;
END_IF ;
END_FUNCTION_BLOCK

CPU aibl> Sl piio g8 31 polin Lplais|
S5l 3l ol jlutie Ol s PLPQ, M, LQ Jal alibl (sla e plas &y o LB & Jhiles

Glls slgw 3T o
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FUNCTION_BLOCK FB6
Q0.0:=10.0 AND (10.1 OR 10.2) ;
END_FUNCTION_BLOCK

Sl 3T b (s 5 5l e Slgn OF Loy g daikn OLS 1) oS ol oy o 5 3T 3208 25 Jlee

e s, T BONEL

FUNCTION_BLOCK FB7
VAR_TEMP

LINT;
END_VAR
FOR I:=0 TO 7 DO

Q[L,0]:= TRUE;

END FOR;
END_FUNCTION_BLOCK

S W g 3 palie olais!
D dle sl Lolantlly palie Ol gie dd ST3abdl ol siis 6l S iy aw Oled a5 5o bl s

FUNCTION_BLOCK FB3
VAR
CRTLLR_1: ARRAY [1..4] OF INT ;
STATUSWORDI : WORD ;
STATUSWORD?2 : ARRAY [0..10] OF WORD ;
STATUSWORD3 : INT ;
STATUSWORD4 : WORD ;
ADDRESS : INT ;
END_VAR
VAR_INPUT
ADDRESSWORD : WORD ;
END_VAR
BEGIN
/" Assignment of word 1 from DB11 to a variable (simple access)
STATUSWORDI :=DB11.DWI ;
//'The array component in the 1st row and 1st column of the matrix is assigned the //value of the
"NUMBER" variable (structured access):
CRTLLR_1[1] := DB11.NUMBER ;
// Assignment of structure component "NUMBER2"
// of structure "NUMBERI1" to the variable status word3
STATUSWORD3 := DB11.NUMBER1.NUMBER?2 ;
// Assignment of a word with index address from DB11 to a variable (indexed access)
FOR
ADDRESS :=1TO 10 BY 1 DO
STATUSWORD2[ADDRESS] := DB11.DW[ADDRESS] ;
// Here the input parameter ADDRESSWORD as number of the
//DB and the index ADDRESS are used to specify the word address within the DB.
STATUSWORDA4 :=
WORD_TO_BLOCK_DB(ADDRESSWORD).DW[ADDRESS] ;
END_FOR ;
END_FUNCTION_BLOCK
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:xﬁ@m&u:wqéﬁfobwg
CASE 5 IF gws 95 Jola (o) Lo Olysews @
REPEAT 4y WHILE 5 FOR Jols dil> Oy siws @
RETURN 5 GOTO EXIT 3 CONTINUE Jols asls o 5 5 Sl yses @
el o jws LB 55 Tnsert> Control Structure (g sl adl> 5 b & Ol ) gmws ol S5 0LLS
IF ygwd
3p00pp) byd SIS Cal 68 ol a G smws 5 Shas o gos Sl 5 Sy [F s JS b

33 Kea | ¥ s 545 515, Y ) sla b a5l e SI5Y Hussp 13, Y bos Sy s

IF Yb,s THEN
1 yghwd |

ELSIF Y&,: THEN
Y sgiwd ;

ELSE

¥ ygiws

END_IF;

B a5 BT a a3 TF s loslizal j3 o8 SIS

23 S T ples b b (610 S50 53 6 Ebg o j e 3 3 1y s iy Olgin @
S S b B 5L a5 0 K ol Bds sl 4 Ol s | ELSEIF @

AL IF...END_IF Jols b Wl e IF 5205 &K . Cond ol IELSE 5 ELSEIF jloslizal @
1) 3sin £3,5 Q0.0 s3T5 45 s 5 V8 plod 555 JW10.0 LIS &S S5m0 53 j iy 1) Jlho
wliw10.0 25y 50 bS53 Sl 4t LG ELSEIF SELSE 3 siie odalive &5 shilen. il 55,

el 0 a5l by 55w UIF | giws STL Jslas s . Ailes 10.0:=TRUE 2 5

SCL 4o STL Joke

IF 10.0 THEN SET
QWO:=W#16#FFFF; SAVE
END_IF; = L 201

A1 00
JCN  A7d0

L WHIGHFFFF
T QW 0
A7d0: CLR

A L 20.1
SAVE

BE
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3 3hee O by St ) 25 asly GLELSE 035 6Ll b i phosd i polst bs (25 5

SCL 4ol 3 STL Jolke
IF 10.0 THEN SET
QWO:=W#16#FFFF, SAVE
ELSE = L 201
QWO:=W#16#0000; A T 00
END _IF; JCN A7d0
L WH#IGHFFFF
T QW 0
JU A7dl
ATdO: L WHI6HO
T QW 0
A7dl: CLR
A L 201
SAVE
BE

a3 o 0L e b1y SKes (sla b5 plgl o5 Jgder Sl g gma IF ) s 53 b3

Type Example

Comparison expression TEMP > 50
COUNTER <= 100
CHARI1 <'S'

Comparison and logical expression

(ALPHA <> 12) AND NOT BETA

Boolean address

11.1

Arithmetic expression

ALPHA = (5 + BETA)

CASE  )giuwd

L5 s bl sl Integer@;;w,:&_@ﬁ6@,\,”;.@\&,%};”&_)_4»@;@\

03 Sl Jsine 8 (639> G 5L 5 W ELSEIF & 5L JJs 4 039 SYbIF s jleslanal wal

@‘A)Q)MQTALAJSSJWW}:CASE )P})‘é}@\@yl’-ﬁ

CASE wjle i o OF

Jollade s Jol Hgws

P93 IR0 P9S Hgiwd |

PIN slade 1 plN Hetwd;

ELSE
PIM Hlade :pIM ygiwsd;
END_CASE ;

—> Value List
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03,5 awlis Value List ,5lis U I, (Expression) &ole b jize &5 Sl &y g0 opl 4 CASE 5 Skas
Nty s 3 85 ey Cond 53 15T B 5 S 1l 1 51kin OT (sl 5 gons OT 03,5 Iy &y p 3 5
Al !>l 1,ELSE
1555 a5 gT & Cuws N CASE s j3 o8 SIS
A Integer ¢ 55l (el 555 oo 2b 5 CASE S jlum S Sl ams b i e
.C,J)Jraﬁj))usjbwd.\;{)\.&a,a‘_g}l;-ﬁobs‘;ValueList 3> e
339 plp polie 51 eSKoma b 35 okte 5 C810 552 g ELSE 81 s W JIELSE ) osliul @
334 o 7l CASE |
Il L phoe I o8 LIS L a8 Cb g Sl K 55 1 lae i 015 s Value List s e
3,479 : QO0.0:=true
aien Ll T ol 53 39l B b palie 31 oSk iz STl oyl )
ile L e i . L aS Cig o o 5 1) olie 3 25y 0ls e Value List 55 e
3.9 : QO0.0:=true
T sk ssmws 55 21 (963 3ol G b Jbe 53) iy cpl polie b ize 1l ol 5o
5 gha | |

RELPY-4 )lf<; LUK Lass g azsb Integer & )l sl 4en Value List js ,slae @

o IS 0T (6l do lgm 5 3 sden ol HLid ldie (63555 <5 JUT &,187 252 JUKS” 50 ) Jbe
S elaS paa led ik 51. Low Low sLow sHigh sHigh High : jl u5,le 55> opl 358
e Glow |y PIW252 Ol (o 45 358 4r g disdes JWDBI ,5 YU i slgns oy G b pslie
Js5 Integer & s GU&J@}; 15T 550 51 S Integer 5 Sl Word i 311,55 5,5

.gLéJfJ.:Abs)lJéQau_;)ya.u_T);‘_}i.,\.;ct}:.(,.ih:o',wPressure e (S 903,S

Pressure:= Word_to_Int( PIW252 );
CASE pressure OF
27000: dbl.dbx0.0:=1 ;db1.dbx0.1:=0;db1.dbx0.2:=0;db1.dbx0.3:=0;//HH Limit
20000: db1.dbx0.0:=0 ;db1.dbx0.1:=1;db1.dbx0.2:=0;db1.dbx0.3:=0;//H Limit
7000 : dbl.dbx0.0:=0 ;db1.dbx0.1:=0;db1.dbx0.2:=1;db1.dbx0.3:=0;//L Limit
0: dbl.dbx0.0:=0 ;dbl.dbx0.1:=0;db1.dbx0.2:=0;db1.dbx0.3:=1;//LL Limit;
ELSE:

db1.dbb0:= b#16#00;
END_CASE;
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FOR )giwd

e gy oo K (gl edd et o b Sl s b s 5SS (6l s FOR il

FOR 4il> Lasli:= 4dgl slaie TO lg slaie BY 4il> st &4 DO

Ol ygiwsd |
END_FOR ;
FOR i=1 TO 100 BY1 DO :Jke
S et )
END FOR;

Sie 5 338 o il @ adl e 355 o |l g goddi=] Il & ol 6 K0 b 3 Shes o o
S 26 oM 4T 655 o SUST BT IS 338 on Ll ) graslidonn s by (o 1 (SO T
Do 3l Oy 558 o 101 T lie 5358 o sl 4 ailo s Os | ol 51 s v 5 100
Pl p Y T 4 a5 S SIS AL e A e B ol
A5 od Gy S 2ol 53U DINT LINT g1 Ly o il asls o
ASLDINT s LINT s o 855 don B 015 (o ol sMis s S1o @
o Wil gza ol oyl sls b sie LGS 1y dil (sle Al 5 olg Jldie 5 adsl Hldie e
Bl e
Ao e ls ddl> (sla ‘_;b.:dﬁ”:.\;f\.n)f&wBY Sl 3 ad glaay o
Sgden |l 1Al (55 i e badl> 5 g5 1, ¢S sde sBY adS O gz AL
S el S0 Wil & 51 ik sods il S Sl 535050 5% BY 558 e
ke o 0 IO BY 20 b il aels ¥ il e s
FOR =1 TO 100 BY2 DO
Q535
END_FOR;
ail> a8 5k o AT bl SRl BT Y L s kates 5053 03 5L s i=1 ol L e opl s
s anils ail g Sl 55 ol e 148 0ds =101 OT Sl dm |5 Sl 1299 5 5500 |
Die o) 53 ol ol 3,8 slowl 2alS dils 015 s BY 4 ite ldie jolazsll e

ke sl ;5 sl sde I el ol
FOR i:=100 TO 1 BY -2 DO

D55
END_FOR;
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3 S il 13 53 015 0 1,CASE ST sile J 587 Ol s dhoor 5 Dy smes ples 0

il Wb e Gl (SOT e oS 5loa o5 e 55 5,8 sbul §ys 5 all A b 93 Ol @

i dalg Ll L Yoo See ¥ s ol b s sd el ST L Yer sl

FOR i=1 TO 100 DO
Vst

FOR j:= 1 to 200 DO
AT LN

END FOR;
END FOR;

Ll CPU Sl [ &5 )3 FOR il o8 Sl 553 4 5 Oy ool p3Y 87 (poge 5 0
dal g Sl S 51l 4 mte 555 sl a3l oalizal L 0T 039 855 )yl 3 e
U 3 sdue odalive 45 ) ghiles dads OLi5 OT STL Jsbas b of o I3 FOR ail> 5 Jlie i

Ao Sl S 5 Sl O 55 TU 5 g aslp ol i ol s 4 45T Sl

b sl g 5

SCLasb

STL sl

ORGANIZATION_BLOCK OBI

VAR_TEMP

chk,:INT;

END_VAR

FOR i:=1 TO 30000 do
chk:=chk+1;

END_FOR;

END_ORGANIZATION_BLOCK

L 1

T #l
A7d0: L #I

L 30000

<=1

JCN A7d1

L #chk

L 1

+1

JO 1007

JU 1008
1007: CLR

= L 241
1008: T #chk

L #

L 1

+1

JO 1009

JU 100a
1009: CLR

= L 241
100a: T #I

JU A7do
A7d1: CLR

A L 241

SAVE

BE
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A5 g5 ) 25 dis Sl INDEX &5 85 03T ¢l FOR abwdmﬂ)tfyd{g_

el olis

(o A S bl i ol Lyl Ly e (6,8 o511 (s ala A oS a wlie (e 537 JUo

400 r}bQ)Kqu)Jszsz J)‘Q)KQHJ}}T@‘@MJ&AI Q)Kdﬁuﬂu‘fmg&)}@
o O ble S il sy Dl STy 03 S S a4 i |y bl ) PLC asly .ol

om Ml (gl 5 Q0.0 s 5 cJsl JUS 53 slae o DSl (gl s e Ol g LS s 1y ko

ORGANIZATION_BLOCK OB1
VAR_TEMP

LINT;

END_VAR

FOR i:=0TO 14 BY 2 DO

IF PIW[252+1]<> PIW[400+]] THEN

Q[0,1/2]:=TRUE;
ELSE
Q[0,1/2]:=FALSE;
END_IF;
END_FOR;

END_ORGANIZATION_BLOCK

.»qu’_p&&,)QO.l I Lr):dm{ﬁ:uﬁ

DI Q,K&ydw‘;u@;y;mwwum

A r._.:a\_,a:» @lJ@@y\? sldad e aly J.:JsTL.vtgs‘wj V8 Jlous 63459 L8 ¢S 4

1 635918 JS uml L8] (glpass o555 MWO 3 5 add ke ol diuw (lgansd g 5liba alase)

\Ju¢Q;u,s\'ﬁ.\;w‘_gu,;pmﬂzsg.r,;(,ﬂ‘)i.\g@,w:_u@\ﬂ,ﬁbs@word Sy g
MUJJ‘;H_‘)JC ﬁﬁ.w‘oﬂm‘su@jr.ﬁ‘u\ﬂJbl&ﬂb&idﬁ‘)‘u\’ﬁﬁ)@@ﬁwbé&@b)}

4 ks iy sl g SIS L el @) IS b ol 035 e 618 ke 5 biledl sl

.r.:A:dndLiﬁlMWO 4aWord 4 basblyeddo, 23S iz ys Integer Hjldie &) guns

ORGANIZATION_BLOCK OB1
VAR_TEMP

a,b,c,s,i:INT;

END_VAR

a:=word_to_int(iw0);

s:=0;

FORi:=1TO 16 DO

b:=a/2;

c:=a-b*2;

s:=s+c;

a:=b;

END_FOR;

MwO:=int_to_word(s);
END_ORGANIZATION_BLOCK
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S e MO0 0T Bl & s

FUNCTION_BLOCK FBI
VAR

I INT;

IDWORD: ARRAY [1..50] OF STRING;
END VAR

BEGIN
FOR1:=1TO50BY 2 DO

IF IDWORD [I] ="'KEY' THEN
MO0.0:=true;

EXIT;

END _IF;

END FOR;
END_FUNCTION_BLOCK

WHILE ;giwd
aalsl ditl ol 155 b oa oS Slejl oS el 6,8 4 0T 5 Slee 5 ol 5 S gomr  s2nd ol S p

.M)@(aw‘ﬁt{4.&.1}3}.:5)‘4.5){b,@é}):}ﬁ:Lf‘ﬁ‘&‘)}zﬂ}\{‘)}:‘u:}:)‘:

WHILE L ,s DO

BUE
END_WHILE ;
tJbe
1=1;
WHILE T<=50 OR 10.0=TRUE DO
I1=1+2;
END._WHILE ;

18 a g gl Sl oY S SIS
Sl IS &G 3 il ool 45 T 155 8 eslizul ek J 2S5 Oy ewl WHILE ail> @
CPU Loy S s STl o 5 3L (Vb ol 15 b b a8 Glos Sode S5 pe gl
33 8n Cab 520 CPU. il 15 GV 5b 03 (51,210.0 g sur S 505 Jlen 3 s dal gt (3 20
WHILE 10.0=TRUE DO

I:=1+2;
END_WHILE ;

g3 dil> 55 5iun gy 0T 059 FALSE U TRUE o 5 5due &S ibote Sjgums b s anes @

ASLTRUE b3 ams o8 Al o aals| 3y 50
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REPEAT jgiwd
315 aslsl adl> S )(Jéﬁ.bji:a\fujb:jbS@\d;ﬁg(qu:Jﬂa&jij)M)}u:Qch}

M)@ru‘ﬁﬁb&)‘}jb]&&j}}ﬁ@‘ﬁ‘&‘)ﬂéh)}wb"

REPEAT
Lol

UNTIL L5
END_REPEAT;

tJbe
I1=1;
REPEAT
I1=1+2;
UNTILI>50 AND 10.0=FALSE
END REPEAT;

Loty ool b s shie S k. Gl o S 0T by Jy K Jos WHILE Jls s Jle oy
3555 oslizal os J 28 il BT 55 o) 55 el IS adge 4 Ol 55 S sl Al gy g3 a
ALl Ot Cul Ses FOR UM, REPEAT. s WHILE (gls ail> . A (wbge |, CPU bl 2

sl

CONTINUE ygiwd
Dk by oS 4 g 3, S 4l o FOR , WHILE , REPEAT (ls adl> |1s 53 ) saws ol
);.»J,?ﬁ;_fjjdu;;,l4,.,.\A.u(l?alt)CONTINUE)'l.\&uU:_» MUJ.:J}}J«:A%}AOTQJ.:)K
@C,,.:t,‘_;.\,g%)muﬂ,amtﬁtEND_IF e 5 52w510.0 égyoﬁdbéa)y)aﬂjdb

LS

FOR I:= 1 TO 32000 DO
IF 10.0=TRUE THEN
CONTINUE;
END _IF;
QW2:=INT_TO_WORD(I);
END_FOR;
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EXIT ygiwd

.:j@wydl@ﬁg}:}))& 45 » FOR, WHILE , REPEAT  (gla adl> |15 53 55 5 gmws ol
S s Gl s AL (e asls ol 1000 e 08 b Sose 53 5 dle D3l
& dal o | ~IEND_FOR

FOR I:= 1 TO 32000 DO
IF 10.0=TRUE THEN
EXIT;
END_IF;
QW2:=INT_TO_WORD(I);
END_FOR;

GOTO Hgawd
Label L.dela,uq{lgd"’jluujﬁswﬁ;ajsjjjkﬁxlj@uljﬁ‘g\?ﬁ).s)}:.wbal
125, ) GOTO (sl uwl ps¥Label S 3y ol jasmio

GOTO Label

Dasharg 5O
555 bl s (sla o b L3l (sla o 4 L1y o ip @
Sl odd iy 25 &S (sl 55 sl Label ol o
A3l SN lea 3 b Label G s ploil 5y 805 ESD 4 Olgzai SO S5 e
b Olgie (Js Cudls alis Label b jlaw i O giaad A3l 3,8 juoseie sl SO j3 Label o
33e3 b Label 4 ol s dbis a IGOTO | siws L
el oS 95y s o 13 5 3 S G iy Ol all s a5y e

Jbe
LABEL
LABI, LAB2, LAB3 ;
END_LABEL
BEGIN
IF A>B THEN
GOTO LABI ;
ELSIF A > C THEN
GOTO LAB2 ;
END_IF ;
"...
LABI: INDEX := 1 ;
GOTO LAB3 ;
LAB2: INDEX :=2;
I"...
LAB3: I/
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RETURN ygiw
53*‘.4{}"4'3845MOTJ’&)‘?éfﬁ’\{45’}3*:“;ﬁ‘ﬁﬁﬁﬁ)ﬂgﬁ“uxd\%ﬁﬁ)wﬁa‘
Ly 55 0T 03, 56 b 5 315 552 s RETURN s &S plas slgsl 53 3 i s 33 5 2 Jile
EsLOB s RETURN s 5,08 . 5yl 55 55 0T plasl 51 5 oS3 51 2t oSl wab

3305 285 0T (gl pladl 51 3 a5 &S5 sl 51 Ol Jlin O gims 3 50 Jole (s 4 S28T51L

FC g FB 08} lowe Ol ygaws F-4-1Y

il A3l ousslw| SCL I b S 4 ST > 33l4s SCL asb, 45 0lg o1y WFC 5 s FB ol
o Wl 035 1o S 0l 3SCL s Olgn |, s SFB. 5 s SFC plas jshtan STL L FBD L LAD
il o Cap S o oG 2 A3l T oo b (il ol ol 5

FC LFB 51 cplply .Sl 33 5550 03 1o 51 ol o i 03k Insert> Block Call (g s 1 o3lizal
Strs sl SN 3 T 055 o Ol B 5,87 lalS 1, LT Partial & ) sz il ol 4285 SCL Lo 5

st OLii ) g5e S5 35,k 5ISFBO 035 Ides o goi 5 K& 5 48 e Insert>Block call (s so Jow 55

das
Insert Block Call

Entry point: Wi
| Library j | Component view j
M ame: Storage path:
|Standard Library v C:\Program Files\Siemens'Step7\S 7ib:
+ Mizcellaneous Blocks & &3 SFES
[+ Organization Blocks &% SFEY
[++{zz] PID Cantrol Blocks & 5FBiz
+ 55-57 Conwerting Bloc &% 5FE13
- System Function Blocl &3 SFET4
L & oo
< >

Library ‘_gtqqg_g}éoﬁal.;)éﬁl{oﬁb\?%‘ _;{)lf ajjﬁ)JGFB liFC OJJ‘“LS‘]'C‘*"‘(_;@.""’

V"'&L azils |y Project b=l
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SFB 9FB (o) lowe
FB pU It CaedlS” SCL 55 L g 035 o &S 1> L ol jar sl oY SFB 5 FB (ilis &5 shailen
55 51 o> DB &|(FB1.DB1§M»)M};{\) SN s pb bl & 0315 513 b e i 1)
Cul @Y DB g FB ol 28 5l e od dalss 5wl SCL Law s fiLalS” ¢\§;.A BYYNV-ARSINT
s polal 3T e s 4 i b 90505 4 e S ml, Js s 1 FB gl el
sbul FB Il o5 dle 55,58 Clys 35 0T 4 by » DB IFB 05 o 3l dm Olste 1) b (5 >

:Q,‘.wluéJJ\QQT):é}s;)&jo.\.&njleiizdf)\;j\wauu

FUNCTION_BLOCK FB17

VAR _INPUT

FINALVAL: INT; /Input parameter
END_ VAR

VAR_IN_OUT

IQ1 : REAL; //In_out parameter
END_VAR

VAR _OUTPUT

CONTROL: BOOL;//Output parameter
END_VAR

VAR

INDEX: INT;

END_VAR

CONTROL :=FALSE;

FOR INDEX :=1 TO FINALVAL DO
1Q1 =IQ1*2;

IF IQ1 > 10000 THEN

CONTROL :=TRUE;

END_IF;

END_FOR;
END_FUNCTION_BLOCK

TEST_1 ¢Sho rb’ &l,15 4 DBI0 U of jon |, cwl TEST Sieas CU &lyls a1, FB17  aalsl s
.ﬁ‘a}ﬁ)&\)@-)ﬁgéﬁ@jﬁ‘eéj\ww‘
ORGANIZATION_BLOCK OB1
VAR_TEMP
variablel:REAL;
END VAR
FB17.DB10 (FINALVAL:=10, IQ1:=VARIABLE1);
END_ORGANIZATION_BLOCK

:v,_,:i DB I s 53k UFB 1 1) 0T ol s FB (5 5 Sl eslized (1

RESULT:= DB10.CONTROL; L FB17.DB12 (INP_1:=DB10.CONTROL);

TEST.TEST_1 sils s plal eSbios &) 5 1, DB LFB O3 1o it s (o 5
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FC o) luae

Cas %5 4 B FC sl p8a 1356 55l DB & 5LY51 Js Sl FB 4liw FC 055 14 S i )

a:‘:e&j\*&W))&fjleaﬁuﬂﬁafuCﬁ&‘ubbf))L:vLﬁ\FB )}6@‘&&?,5)\.\.&
LT dols 55,8 1 dbai 55 Sluasies 2556 S oo o 93 sl 1 e 6 b s s

S s

Wl REAL ¢4 51 (225 5 e s FC Jgl S o

(VOID) G 258 5 lis 51,15 FC po2dl o

Jol ol P9 Cdb>-
FUNCTION FC1 : REAL FUNCTION FC1 : VOID
VAR _INPUT VAR_INPUT
X1: REAL; X1: REAL;
X2: REAL; X2: REAL;
Y1: REAL; Y1: REAL;
Y2: REAL; Y2: REAL;
END_VAR END. VAR
BEGIN VAR OUTPUT
FC1:= SQRT( (X2-X1)**2 + (Y2-Y1)**2); D: REAL;
END_FUNCTION BEGIN

Di= SQRT( (X2-X1)**2 + (Y2-Y1)**2 );
END-FUNCTION

ORGANIZATION_BLOCK OB1

VAR _TEMP

DISTANCE: REAL;

END_ VAR

DISTANCE:=FC1(X1:=2.1 ,X2:=3.8 , Y1:=20.0,
Y2:=-9.2);

END_ORGANIZATION_BLOCK

ORGANIZATION_BLOCK OB1

VAR_TEMP

DISTANCE: REAL;

END VAR

FCI(X1:=2.1 ,X2:=3.8, Y1:=20.0,, Y2:=-9.2 , D:=
DISTANCE);

END_ORGANIZATION_BLOCK

¢l§;.a);FB Slrpp sFC (&l oa 2l 55 0l S ENO SEN 6uﬂt,g;|a;m1j§>wu§

313 G ol sl 5 & [ FB L FC 03 1dwo Olsie EN 51 eslizal b . 35, 550 Sl ge 03 1do

S 53 LFCT 035 o 15 Je 358 03l olamstl (65lia ba el cul 0 G113 a5 CondlS

ads 0L 10.0 (635,95 4 EN Q;;.bb:wel{jf\p

FCI(EN:=10.0, X1:=2.1 ,X2:=3.8, Y1:=20.0, Y2:=-9.2 , D:= DISTANCE);
SGENO )L FB L FC Canys 6l ol Soygo 93 55 pds oo 56 OK &b Conis SIENO sl

15l 5 S eslial 2SS (ol | Coms J 557 gl s 5 ol Sl Lo S 5 O e s al =

IF ENO THEN
// Everything OK
ELSE

// Error occurred, so error handling required

END_IF;
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55 beu! )3 LAD/STL/FBD (sla ooyl arlie & gis 03 o 52506 &S5 &y 502 SCL )3 s 0yl

C,...-:‘FBD}LAD ‘_;Lgf)harLA:MZL@;Trb}ub)‘J ‘5.9\:- u&&\sﬂfﬁ&bﬂ: :y;a,u)l.@.iu

(S S i
sl el jles s cU
ol sl S cD

soalS a1l ol S CUD

23 Mo 5 ol asie O (rs 5 5 53305 Sl el ool 03 G sla 2886 03 1o rti;AP
$335 B B Gl Sl s e 5 gk S e W eyl 10 S_CUD (2856 () . 5

Ly dal g S CU (g55,5 4alS 55 (gl sCD

Parameter Data Type T
C_NO C+INT S o ylad
CD BOOL okas 1590 (65955
CcU BOOL okias 2alS 633,

S BOOL A wadyl Jlas 03,5 Can (gl 63559

PV WORD 16#<value Cw, i 43L999 G0 oy Ll e &S BCD oy 4l 5ldie

R BOOL A 055 ey 12 52505
BOOL S 0555k 055 Jlab edkias UL g &

CV WORD Ba oy g IS (g aliad Ikie sdias OLES g >

Ao 53 6T 3550 5545 Sluns 5 4 42 55 Ly FBD 5 LAD (gla 5157 (gla eyl b s ol yy ol wlis oy
A e Sl o 5l (6l e el (oo 50 bntl )3 Eala OT 1SS 51 o esls ST Ul

Dl okal BBBL
FUNCTION_BLOCK FB1

VAR

CurrVal, binVal: WORD;
actFlag: BOOL;

END VAR
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CurrVal :=S_CD (C_NO:=C10, CD:=TRUE, S:=TRUE, PV:=100,R:=FALSE, CV:=binVal,Q:=actFlag);
CurrVal :=S_CU (C_NO:=Cl11, CU:=M0.0, S:=MO0.1, PV:=16#110,R:=M0.2, CV:=binVal,Q:=actFlag);
CurrVal :=S_CUD(C_NO:= C12, CD:=10.0, CU:=I0.1, S:=10.2&I0.3, PV:=120, R:=FALSE,
CV:=binVal,Q:=actFlag);

END_FUNCTION_BLOCK

4102 o g 0us Jlb 51 ey 89 gl Jldde . w8 6 8710.0 b L keSS 5 Jle s
e 53 S Sy g SIS (gl dbsd e 355 Cw (g Wlge 103 bw g 5 55 K Jlesl IS
oslizal 5 2SSB RESULT (5 5 55 4 emmns 3o 4 0T s b &5 0wy, BIN_VALUE
!

FUNCTION_BLOCK FB1

VAR_INPUT
MYCOUNTER : COUNTER ;
END_VAR

VAR_OUTPUT

RESULT : INT;

END_VAR

VAR

BCD_VALUE : WORD ; // Count value BCD coded
BIN_VALUE : WORD ; // Count value binary
INITIALVALUE: WORD ;

END VAR

BEGIN

Q0.0:=1;

INITIALVALUE := 16#0089 ;

BCD_VALUE =8 _CD (C_NO := MYCOUNTER,
CD :=10.0,

S =102,

PV :=INITIALVALUE,

R:=103,

CV :=BIN VALUE,

Q:=0Q0.7);

RESULT := WORD_TO_INT (BIN_VALUE) ;
QW4 :=BCD_VALUE;

END_FUNCTION_BLOCK
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13 25 st Gl sl g 50 55 bl s nl by S FBD

Timer Function Explanation

S PULSE pulse timer

S _PEXT extended pulse timer

S ODT on-delay timer

S ODTS retentive on-delay timer
S_OFFDT oft-delay timer

.J}‘ic.\‘buél.a."."-‘ﬂi;ﬂQ_J‘u&ﬁL@JTQ}aM;SL«}Tdhﬂbl{:wl{é}éswu;pj‘wﬂm

4>« FBD 4LAD ):ﬂU§uJu|)l¢L_l@TgL.aL,.i:QQ}SL.SMA:AQWI)L%:AI)Q&:\@J)&

oS oo 1235 T i 5t 8 15 Em ) g0 ST Ul Al

Parameter TYPE T
TNO T+ int besled
S BOOL ol oS Jlab (535,55
v SSTIME R
R BOOL B oS 5 82555
Q BOOL 0555 L 03 b hled (s &
BI WORD | A S obladl Olaj e ioled s 5

A8 2 O SCL aalip 5o 1) SN b g 5 ey 035 1o 0 5 Jle

FUNCTION_BLOCK FB2

VAR

CurrTime : SStime;
BiVal : word;
ActFlag : bool;
END_VAR

CurrTime :=S_ODT (T_NO:=T10, S:=TRUE, TV:=T#ls, R:=FALSE, Bl:=biVal,Q:=actFlag);
CurrTime :=S_ODTS (T_NO:=T11, S:=M0.0, TV:=T#ls, R:=M0.1, Bl:=biVal,Q:=actFlag);
CurrTime :=S_OFFDT(T _NO:=T12, S:=I0.1 & actFlag, TV:= T#ls, R:==FALSE, Bl:=biVal,Q:=actFlag);

CurrTime :=S_PEXT (T_NO:=T13, S:=TRUE, TV:=T#1s, R:=10.0, Bl:=biVal,Q:=actFlag);

CurrTime :=S_PULSE(T_NO:=T14, S:=TRUE, TV:= T#ls, R:=FALSE, Bl:=biVal,Q:=actFlag);

END_FUNCTION_BLOCK
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J.lJ’JL':.a.:)MJ)lJS:y&j@;aﬁ@M@gﬁJﬂM?Jadjédhﬂls@w:ﬂwa}aj
Zv\l‘au\,&aﬂ:x&u&)}@l}hﬂb\iQT)}&MD@QW‘)SCL ):ﬂ\S:ﬂ)\f)'l&fi_:‘G,u'
FUNCTION_BLOCK TIMER

VAR_INPUT

mytime : TIMER ;

END VAR

VAR_OUTPUT

result : SSTIME ;

END VAR

VAR

set sreset : BOOL ;

bedvalue : SSTIME ;/Time base and time remaining in BCD
binvalue : WORD ; //Time value in binary

initialvalue : SSTIME ;

END VAR

Q0.0 :=1;

set :=10.0 ;

reset ;= 10.1;

initialvalue := T#25S ;

bedvalue ;=S PEXT (T_NO :=mytime , S := set ,TV := initialvalue ,R := reset ,BI := binvalue ,
Q:=Q0.7);

result := bedvalue ;

QW4 :=binvalue ;

END_FUNCTION_BLOCK

1l e @la Calis (glgile L For ail> ¢SS s b P dle 5o

FUNCTION_BLOCK FB3

VAR_INPUT

MY_TIMER: ARRAY [1..4] of STRUCT
T_NO: INT;

TV : WORD;

END_STRUCT;

END VAR

FOR I:= 1 TO 4 DO

S _ODT(T_NO:=MY_TIMER[I].T_NO, S:=true,
TV:=MY_TIMER[I].TV);

END_FOR;

END_FUNCTION_BLOCK
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slesSt ool b A E ok LsT |5 Juad 55 LAD/STL/FBD sl 5 5 ikl sl 2556 L
J:6 Insert>Block Call (s 3,k 5l s As S5 a5 55y 4 SCL 3 IEC s 2556 4 o
518 Az OT 55 ol oS 5505 355 SCL 55 sle a5 SCL 5 T s ogdle i Sl g5l )5
51« LEFT 3RIGHT 5CONCAT iS5 slas )08 51 Ik 2l Pl sl S ol S
comles (o8 e SCL s 1) Asl (@ FC20 5 FC32 5 FC2 2 T ol pU 5 dizeen IBC 52856
o> Burner  Weldingstation 3Press yValve gMotor g ahowsd Calises Lol 5 (gl aaliy opl 5o
S pshilen 55 Ko A5 nlio plin O3 ol ol L OB by b S S e Gl Ll 2
W 40l 3 e 0l 0 55 SHHNG Sy goy S ls G 3 Calies Loyl 55 frlos pU 3y ali>la
plin Yoo 3 phn axh 5 OSSN s 51 (6 505 (sla o 3 i sl el s S5 oa b Ll 5 e
RSN P Y

DATA_BLOCK Messagetexts

STRUCT

Index : int;

textbuffer : array [0..19] of string[34];

HW : array [1..5] of string[16]; //5 different devices
statuses : array [1..5] of string[12]; // 5 different statuses
END _STRUCT

BEGIN

Index :=0;

HWT[1] :='Motor ';

HW[2] :="Valve;

HW/[3] :="Press ';

HW/[4] := 'Weldingstation ';

HW/[5] :='Burner ';

Statuses[1] :="' problem';

Statuses[2] := ' started';

Statuses[3] :=' temperature';

Statuses[4] := ' repaired';

Statuses[5] := ' maintained';
END_DATA_BLOCK

Pl ) IS plig slowl s SIS S5 gl 5 SS6

FUNCTION Textgenerator : bool
VAR _INPUT

unit : int; /Index of the device text
no : int; // ID no. of the device
status : int;

value : int;

END VAR

VAR _TEMP

text : string[34];




958 gt o

o

-

a2

ontrolengineers.ir]
© @controlengineers’

\50 ST-SCL Jau 3 gaus 5 aabs 2

i:int;
END_VAR
//initialization of the temporary variables

text =",
Textgenerator := true;

Case unit of

1..5 : case status of

1..5 : text := concat( inl := Messagetexts.HW/[unit],
in2 :=right(1:=2,in:=I_STRNG(no)));

text := concat( inl := text,

in2 := Messagetexts.statuses[status]);

if value <> 0 then

text := concat( inl := text,

in2 :=1_STRNG(value));

end_if;

else Textgenerator := false;
end_case;

else Textgenerator := false;
end_case;

i := Messagetexts.index;
Messagetexts.textbuffer[i] = text;
Messagetexts.index := (i+1) mod 20;
END_FUNCTION

.\.&L))m Js "Motor 12 started" (’l"-“- )f| Jés Ol s 5gde 033 o g.,.«lt.n ol b ‘_A..B J:‘.gb OB1 |
o led N0 (6359 4 e LS il |, Motor Gt |, Y sde 2SSb error (63555 4 CamndlS
s 3l 1, Statrted Uﬁa.gcwl)Y sde Status Lg:})jQQTj‘m}m.wqb VY sde Jm Hise
A Word s WT 6y cxlpls Bision odilss MW2 5 TW2 5 MWO I G356 sde 4w 3,15 5 oSS

ol 4:.9)? rl:;a" Integer

Organization_block OB1
Var_temp

Opsy_ifx : array [0..20] of byte;
error: BOOL;

End_var;

if %M10.0 <> %M10.1 then

error := Textgenerator (unit := word_to_int(MWO0),
no :=word_to_int(IW2),

status := word_to_int(MW2),

value := 0);
%M10.1:=M10.0;
end_if;

end_organization_block
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SCL 38 Joad s il

ol 3Y 3,8 plonil Sl T (555 b Lpioe amglin oa b ize b e 53 85 SCLT Sl 5005 )
Je Ol gins 351 3525 3 5n 03Ul CPU (slgmy3T 31 (85 03550 Jobs 45 Slilny 5,1 51 il E
Int & Word b5 1ol oslob 5 5 pine ol g Jlals pl8n 55 las b Y s 500 LMWO aylie
22> ¢l WORD_TO_INT Sl Law s MWO (g5, 1,

S 350 5 LT Glp A IS SLeiSIB Wsd (o e B A S 53 4 b glgiSSE
‘..assﬂi_.a)ljéword): b g word wbyte Jas 53 Jle Olsie 4 L,800 515 4t &G 53 53,8
ol 3 sdon plowil S35 55k SCL Jaw 5 3516 8806 pU 873 @ 5 Jids ol sz
53 &S dade Ol 5 dle sk el o o b oy Word 4 Byte i s Jle Ol gimy
s ol 2SS 5 sl 4 5L s op jldie 53 dulis

VAR

D1:BYTE;

D2 :WORD;

END VAR

BEGIN

IF (D1 <> D2) THEN
// statement

END _IF

L g S5 sk o s w@ﬁ‘us;W‘)c:’w% rar b 3de 35 1o an 4
el odaT 5 Jgder 53 A wwémuw.;xf@(,wsa

Function Name Function Name
CHAR_TO_STRING

BOOL TO BYTE

BOOL TO DWORD | ° INT_TO_REAL

BOOL TO WORD IR L_itee

BYTE TO DWORD INT_TO_REAL

BYTE TO WORD WORD TO DWORD
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e Wy S s oa o olie b b g, o dies gla 3B B O sletSUl
oSS sl ) 5 sl ol S 5 55k SCL Loy o ol S L Integer 4 Word

3&0‘%\%&\9(\; Sy . Ll eds a:MTJ.ljd),\;_-):L@,;LQB Qﬁ.“’jﬁ)\giuuﬁ)") 4.]9};]/:

Losba ly of

Function Name Function Name
BYTE TO BOOL DWORD TO WORD
BYTE TO CHAR INT TO CHAR
CHAR TO BYTE INT TO WORD
CHAR_TO_INT REAL TO DINT
DATE TO DINT REAL TO DWORD
REAL _TO_INT

DINT TO DATE
DINT TO DWORD

STRING TO_CHAR

DA _IB IR TIME.TO DINT

DINT TO TIME TOD TQ DINT

DINT TO TOD WORD_TO BOOL
DWORD TO BOOL WORD TO BYTE
DWORD TO BYTE WORD_TO INT
DWORD TO DINT WORD TO BLOCK DB
DWORD TO REAL BLOCK DB TO WORD

5 INT_TOWORD * Ji5 (5lguiSSh 1 eslial & 5 CPU  dlible (slguysT I eslizal s
oS oSS MWO 3 5 Y s e Jltie woal s 55 Jls Ol 3513 552 WORD_TO_INT
Do el 5 IS5 4 SCL ) ws

MWO:=INT TO WORD(23);
Kl 25 S g i b 320 S 53 JLalS 1 g 15 G 8 5 523 STL Uslas S

L WHI6H17
T QW 0

e gy e i gl Jlee 53 1 iSO ol 3 IS Wil st p e o]
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ABS RESULT := ABS (-5) ; /5
SQR RESULT := SQR (23); //529
SQRT RESULT := SQRT (81.0); /19
EXP RESULT := EXP (4.1); 1/60.340 ...
EXPD RESULT := EXPD (3); //1_000
LN RESULT := LN (2.718 281) ; /1
LOG RESULT := LOG (245); //2:389. 166 ...
ACOS RESULT := ACOS (0.5); //1.047 197 (=P1/3)
ASIN
ATAN
CoSs
ALY 2155{3&1{‘:1:559121\? (P1/6) : /0.5
TAN

SCL 18 & & 9 Sl (S (piC

DWORD,WORD,BYTEC: ) goas il gie 55,500 |y ltie 45T IN' (6355 Lyl (63559 33 LgaSSb ol
@Wl)yﬁgq,z;w,myw;»&iswm OT ¢35 535,55 450 ,BOOL
sl odeT 5 Jder 53 s Lol s b 256 ol S ST

A 3 Klos Jt aons
ROL . RESULT :=ROL

0 24 (IN:=BYTE#2#1101_0011, N:=5); /240111 1010
//(= 122 decimal)

ROR 7 . RESULT — ROR
b S (IN:=BYTE#2#1101_0011, N:=2); /2411110100
//(= 244 decimal)
SHL o eis RESULT — SHL
T (IN:=BYTE#2#1101_0011, N:=3); //2#1001_1000
//(= 152 decimal)
SHR RESULT = SHR

(IN:=BYTE#2#1101_0011, N:=2); //2#0011_0100
//(= 52 decimal)




o e et

& controlengineers.ir]
© @controlengineers

\54 ST-SCL Jau 3 gaus 5 aabs 2

SCL (w95 4ol 3l (2 Jbo VoY
bl (gla it I atniioli SIUn Cp S0Le ltis delows 1 ) Jlio
45@#‘)‘:;}.«\:‘ ol %)J&:MMDO u,«a)JT)" 4k3l> L;‘Jhﬂ;&:ﬁ)é 6)L1~9| Sde Q)M 6}3_)[.5,4
35 el T S0l ke
S 3 phe 4 ) MDI00 )3 4 5 o ol FCI v 0ke b 3 52 aloSle 57 pailon
5 & FOR ail> oS J=1s 55 pslae Il FCL js o5 4ies 0313 FC1 4, OBl ox J8L6 ES 3l sldel
Gln ision mox b b3yl slel sl o Ko 3 ol e OT gl 5lie (s okd £33 i
4 Dword ;I MDIi] J:,;:AJ)_A_;Jzisu@}:;,;rab;@.ug,,@@o&|&;1\61,..4,_\1@
S s 3 5 oks ) SUM. Jous ke 53 paz s ail>(J515 55 ol o3 8 o Real
gReal cn o sSon ks ULl oeT oy Sl shel sl sum 0587 o | ail
ol 0k 0315 MD100 4 5, Kle ,luie Dword

FUNCTION FC1: VOID

VAR_TEMP
k,i:INT;
sum,avg:REAL;
END_VAR

VAR _INPUT
n:INT;
END VAR

BEGIN

sum:=0;

k:=4*(n-1);

FORi:=0TO k BY 4 DO
sum:=sum+DWORD_TO_REAL(MDi]);

END _FOR;

avg:=(sum/n);

MD100:=REAL_TO DWORD(avg);
END_FUNCTION

ORGANIZATION_BLOCK OB1

VAR _TEMP

END_VAR

FCl(n :=10);

END_ORGANIZATION_BLOCK
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ORGANIZATION_BLOCK OB1
VAR _TEMP
mx,i: INT;
END_VAR
mx:=0;

FOR i:=0 TO 16 BY 2 DO

IF WORD_TO_INT(piw[i+252]) >mx THEN
mx:=WORD_TO_INT(piw[i+252]);
END_IF;

END_FOR;
dbl.dbw0:=INT_TO WORD(mx);

CASE mx OF
10000..11000: Q0.0:=true;
11010..12000 :Q0.1:=true;
ELSE:
Q0.0:=false;
QO0.1:=false;

END CASE;

END_ORGANIZATION_BLOCK
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ORGANIZATION_BLOCK OB100
mwO0:=INT_TO_WORD(400);
mw2:=INT_TO_WORD(0);
END_ORGANIZATION_BLOCK

ORGANIZATION_BLOCK 0OB35
VAR TEMP

a,b:INT;
END_VAR
a:=WORD_TO_INT(mwO0);
b:=WORD_TO_INT(mw2);
CASE b OF

0..3600: a:=a+1;

3601..7200: a:=a;

7201..9000 : a:=a-2;
ELSE

stp();
END_CASE;
mwO0:=INT_TO_WORD(a);
mw2:=INT_TO_WORD(b);
END_ORGANIZATION_BLOCK
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FUNCTION_BLOCK FB1 // Integral calculation /
VAR_INPUT
IN : REAL;
RESET : BOOL;
ENABLE : BOOL;
END VAR
VAR_OUTPUT
OUT : REAL;
RESET _ACTIV : BOOL;
END_VAR
VAR
OUT_LOW : REAL;
LAST_IN: REAL;
LAST OUT : REAL;
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LAST TIME : REAL;
ACTUAL_TIME : REAL;
X :REAL;
n:INT;

END_VAR

/I Reset of values
RESET ACTIV := RESET;
IF RESET = TRUE THEN
OUT :=0.0;
OUT_LOW :=0.0;
LAST OUT :=0.0;
LAST TIME := ACTUAL TIME;
ACTUAL_TIME := TIME_TO_DINT(TIME_TCK()) / 1000.0;
X :=0.0;
n:=0;
ELSIF ENABLE = FALSE THEN
n:=0;
ELSE
/IFirst Integral Cyclus
IF n=0 THEN
ACTUAL _TIME :=TIME_TO_DINT(TIME_TCK()) / 1000.0;
LAST_TIME := ACTUAL_TIME;
LAST_IN :=IN;
n:=1;
ELSE

Il Input
ACTUAL_TIME = TIME_TO_DINT(TIME_TCK()) / 1000.0;

/I Overflow Correction
IF ACTUAL_TIME <LAST_TIME THEN

X := (ACTUAL TIME - LAST TIME + 2147483.647) * (IN + LAST IN)/2;
ELSE

X:=(ACTUAL TIME - LAST TIME) * (IN + LAST IN)/2;

END _IF;
LAST TIME := ACTUAL _TIME;
LAST_IN :=IN;

[ Integral Calculation
LAST OUT :=OUT;
OUT :=LAST OUT +X;
OUT_LOW := (OUT - LAST OUT) - X + OUT_LOW;
IF OUT_LOW <> 0 THEN
IF ABS(OUT/OUT_LOW) < 10000000 THEN
LAST OUT :=O0UT;
OUT :=O0UT - OUT_LOW;,
OUT_LOW :=(OUT - LAST_OUT) + OUT_LOW;
END _IF;
END IF;
END _IF;

END IF;
END_FUNCTION_BLOCK




b /
pntrolengineers.ir]
© @controlengineers’

S7-SCL Jau g5 gou 6> 44l \V¥

OB3X 3,8 b jasein Ol b e ¢S5 51 6,8 J1Ssl: 0 Jlio

ﬁjéadéljou;s%ﬁ\{oﬂmtﬁqu &\{ubuisobjbb):ﬁé;»;)‘ﬂ:ﬁcu;\

Pl 25 D s Ol iy Do w6 ST (12053557 s | IS |3 a3 oo
Y= In(t)+ V ("3 +t42)

oS e Jo8 i Jltin L 638 dnnlone 1) 5 ylie 5l a CondlST 1SS domlone 61
0.5 * ( f(t0)+(t1)* At

10T 655 6121 0L 4 OB3S a1y b ol S ol (3 i 10 5 b alimd 8] T 55 o
OB35 113 5k a 5315 5 slie Sl ) ol 5 OB AL ol o ol o S0 0ls (o 46

~¢:4-<:“C“-’.'&c§)‘¢i“e

0.5 * ( f(10)+(t1)

s gn b g (6,8 JISEN0.0 g g O Jlob L das (o plonil 1 (6,8 1SS ol 25 a0l

ORGANIZATION_BLOCK 0b35

VAR_TEMP
t:int;
y:real;

END_ VAR

LABEL
result;
END_LABEL

IF i0.0 THEN
GOTO result;
ELSE
y:=y+(LN(t)+SQRT(t**3 + t+2));
t=t+1;
END _IF;
result: ;

END_ORGANIZATION_BLOCK
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ORGANIZATION_BLOCK OB80

VAR_TEMP
OB80 EV_CLASS:BYTE; //16#35, Event class 3, Entering event state, Internal fault event
OB80_FLT ID:BYTE; //16#XX, Fault identifcation code
OB80_PRIORITY : BYTE ;  //26 (Priority of 1 is lowest)
OB80_OB NUMBR : BYTE ; //80 (Organization block 80, OB80)
OB80 RESERVED 1:BYTE; //Reserved for system
OB80 RESERVED 2:BYTE; //Reserved for system
OB80_ERROR_INFO : WORD ; //Error information on event
OB80_ERR EV_CLASS:BYTE; //Class of event causing error
OB80 ERR EV NUM :BYTE; //Number of event causing error
OB80_OB PRIORITY : BYTE ; //Priority of OB causing error
OB80_OB_NUM : BYTE; //Number of OB causing error
OB80_DATE TIME : DATE_AND TIME ; //Date and time OB80 started
END._ VAR

IF OB80 FLT ID=b#16#01 THEN
m0.0:=true ;

ELSE
m0.0:=false;
END _IF;

END_ORGANIZATION_BLOCK
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FUNCTION FC1: void

VAR _TEMP
temp1,i,low,swap:INT;
END_VAR

VAR _INPUT
n:INT;
END_ VAR

LABEL
a001,a002;
END_LABEL

1:=2%*n-2;
low:=0;
a002:swap:=0;
a001:low:=low+1;
IF WORD_TO_INT(dbl.dbw[i-2])>WORD_TO_INT(dbl.dbw[i]) THEN
templ:=WORD_TO_INT(dbl.dbwl[i-2]);
db1.dbwl[i-2]:=dbl.dbwf[i];
dbl.dbw[i]:=INT_TO_ WORD(templ);
swap:=1;
ELSE
i=1-2;
END._IF;

IF i>= low THEN

GOTO a001;
END _IF;
mw0:=INT_TO_WORD(i);

IF swap<>0 THEN
GOTO a002;
END_IF;

END_FUNCTION

ORGANIZATION_BLOCK OB1
VAR_TEMP

END VAR

fcl(n:=10);
END_ORGANIZATION_BLOCK
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ORGANIZATION_BLOCK OB1

VAR_TEMP
// Reserved
Info: ARRAYT[0..19] OF BYTE;

currtime,t_remain:S5TIME;
aa,bival: WORD;
END_VAR
LABEL

next;

END_LABEL

IF i0.0=false THEN
aa:=bival,
t_remain:=currtime;
IF bival<>16#0 THEN

m0.0:=1;

ELSE
m0.0:=false;

END _IF;

END IF;

IF m0.0=true THEN

CurrTime :=S PULSE(T_NO:= TI14, S:=i0.0, TV:= T remain, R:=i0.1,
BI:=biVal,Q:=q0.0);

ELSE

CurrTime  :=S_PULSE(T NO:= TI14, S:=i0.0, TV:= T#20s, R:=i0.1,
BI:=biVal,Q:=q0.0);

END _IF;

END_ORGANIZATION_BLOCK
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ORGANIZATION_BLOCK OB35

VAR_TEMP

ml,i: INT;

END_VAR
ml:=word_to_int(piw260)/ 10;
dbl.dbw0:=INT_TO_WORD(ml);

FORi:=18 TO2 BY -2DO

dbl.dbwl[i]:= dbl.dbw[i-2];

END_FOR;

END_ORGANIZATION_BLOCK

PLC o (A2h Voo sl ol 3Y 48) DB b ol s 1) ok sl oS3 i ol flalS” 51 oy
Al Online SJb=j3 1, &S by Actual Value O v Sb gime s 4S5 5k

u\f_T&))ﬁ)Q)}qﬂaMl;j3}&0#}6%QJ))%&)‘@“}MQ)}&)}M}W&‘}M;‘
ORGANIZATION_BLOCK 0OB35
VAR _TEMP
ml,i: INT;
END VAR
LABEL
nochange;
END LABEL
IF piw260=mw4 THEN
GOTO nochange;
ELSE
ml:=word_to_int(piw260) / 10;
dbl.dbw0:=INT_TO_WORD(ml);
FOR i:=18 TO2 BY -2 DO
dbl.dbwl[i]:= dbl.dbwl[i-2];
END_FOR;
END _IF;
mw4:=piw260;
nochange: ;
END_ORGANIZATION_BLOCK
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Several source files for

a program
SCL SCL SCL
source SOource source
file for file for file for
= FC2 ‘\\ FEIZQ‘\\

x _
FC2

nglan
CB1 =]

| .
L

SCL =ource file

Block folder

offline

Y Ols b de Jes 53, K FB 1) liis & Sl LtSOBFC2 dads L3S |y sl p il 35 IS8
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CYELE oo ACOURE __ EVALUATE
1 1
: - Functions
o i Acqure I Sort SORT
| —aa : al;:t ¥ measunzd | measured (Square Root
i ' data I data and SQUARE
Cyclic : 1
progran 1 1
cal 1 1
1 Access 1
Data 1 and selest 1 Caloulate = Square root,
] output - output data : results Square
1 1
1 & 1 1'
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I L] 1
I I 1
Data Block 1 Siore I |
ACQUIRE DATA! data [T
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: 1 Program flow Data flow
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Z |Coding switch I 07y
3 [CYCLE 0B 1 3255 S5 Gb oo Ui 53
4 |Entry [=; 1 RHPRT-RE R,
5 |BWALUATE FE 20 o )
6 |Function switch I 0.2 Sl iSC6 o S e Sk
f |lnput0.0 I 0.0 b SO e pite Olgin g 3 sias
8 |Output oy 4 T . 3 -
o J
9 |Output switch | 03 dbcline. \udidiuns
M |(ACQUIRE FE 10 PR
11 |ACQUIRE DATA ODE 10
12 |Soring switch I 0.1
13 |SQUARE FC 4
Parameter Name . Description
Data Type Declaration Type

FUNCTION BLOCK Acquire

measval_in INT VAR _INPUT Measured value
newval BOOL VAR TQUT Switch for entering measured value in ring buffer
resort BOOL VAR_INPUT . . .

4 Switch for sorting and evaluating measured data
funct sel BOOL VAR INPUT Selector switch for square root or square
selection WORD VAR _INPUT Code for selecting output value
newsel BOOL VAR _INPUT Switch for reading in code
result_out DWORD VAR_OUTPUT Output of calculated result
measval_out DWORD VAR_OUTPUT Output of measured value
FUNCTION BLOCK Evaluate

sortbuffer ARRAY[..] OF VAR _IN OUT
REAL Measured value array, corresponds to ring buffer
calcbuffer ARRAY][..]JOF VAR_OUTPUT Array for results: Structure with "square root" and
STRUCT "square" components of type INT

FUNCTION SQRT /SQR

value REAL VAR INPUT Input for SQRT
SQRT REAL Function value Square root of input value
value INT VAR_INPUT Input for SQUARE

SQUARE INT Function value Square of input value
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SQUARE S8

FUNCTION SQUARE : INT
(*********************************************************
This function returns as its function value the square of the

input value or if there is overflow, the maximum value that

can be represented as an integer.
***********************************************************)
VAR_INPUT

value : INT;

END_VAR

BEGIN

IF value <= 181 THEN

SQUARE := value * value; //Calculation of function

value

ELSE

SQUARE :=32 767, // If overflow, set maximum value

END _IF;

END_FUNCTION

Evaluate <53 pisG6
Jolm ples ol S @l 50 0o 0T 53 & ol s s Sl 5l GLFB (5 Shes
el 03 5 a1 oyl gl anlsl 3 5 05 oy geas OT 4ol ol 0k 03 55T

FUNCTION_BLOCK EVALUATE

(**********************************************************************************

Part 1 : Sort cyclic buffer with measured values

Part 2 : Trigger calculation of results
**********************************************************************************)
CONST

LIMIT =7,
END_CONST

VAR_IN_OUT
sortbuffer : ARRAY[0..LIMIT] OF INT;
END_VAR

VAR _OUTPUT
calcbuffer : ARRAY[0..LIMIT] OF
STRUCT
root : INT;
square : INT;
END_STRUCT;
END VAR

VAR _TEMP
swap :BOOL;
index, help :INT;
valuer, resultno: REAL;
END VAR
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EVALDOATE
Function Block

Start of ¥
REFEAT loop | swap = FALSE |
I = LIMIT
| - | | represents index
Start of
FOR loop
sontbufier [I-1] =
sonbuffer(l] 7
Swap the values
of sortbufferfl-1] and
L sortouffer]]
| SWAP = TRUE
" I
¥
End of |
FOR loop
End of
REPEAT loop =
TRUE
Start of
FOR loop
Enfer resulis in the structured
|| results array
J’ Enter results in the structured
|| SQUARE || results amay
End of | | =21 |
FOR loop
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BEGIN
(* Pal’t 1 Sortlng : e 3k 3 e 3 sfe s sfe sfe s sfe s sfeshe s sfe s sfesfe s she sk e she s sfe sk sfeshe s sfe s e she sk sfe sk sfeshe st sfe sk sfeske sk sfesieskesteok sokokok
according to "Bubble Sort" procedure: swap pairs of values
until measured value buffer is sorted. *)
REPEAT
swap := FALSE;

FOR index := LIMIT TO 1 BY -1 DO
IF sortbuffer[index-1] > sortbuffer[index] THEN

help := sortbuffer[index];
sortbuffer[index]  := sortbuffer[index-1];
sortbuffer[index-1] := help;
swap := TRUE;
END _IF;
END_FOR;
UNTIL NOT swap
END_REPEAT;

(* Part 2 Calculation ; %% sk sdokskskshoshokshotosktododeod ekt stokosfod ok dokolokokokokoroon ok

calculates square root using standard function SQRT and
forms square using function SQUARE. *)

FOR index := 0 TO LIMIT BY 1 DO
valuer :=INT_TO_REAL(sortbuffer[index]);
resultno := SQRT(valuer);
calcbuffer[index].root :=REAL_TO_INT(resultno);
calcbuffer[index].square ;== SQUARE(sortbuffer[index]);
END_FOR;
END_FUNCTION_BLOCK

ACQIURE &5yl
508 0313 0L gl 5 ol (Gik 053 0o OT 55 & ol s s Sl5 g6 GLFB 15 Slas

Wl o 035 9T oyl b dalsl 53 5 5 oy ges OT a6l

FUNCTION_BLOCK RECORD

(R RS R SRR R SRS SRR R SR R SRS R S

Part 1 : Record measured values Part 2 : Trigger sorting and calculating Part 3 : Evaluate coding and
prepare output
**********************************************************************************)
CONST

LIMIT =7,

NUMBER :=LIMIT + 1;

END_CONST
VAR_INPUT

measvalue_in : INT ; // New measured value

newvalue : BOOL; // Enter measured value in cyclic buffer "measvalues"

newsort : BOOL; // Sort measured values

funcselec : BOOL; // Select calculation function root/square

newselec : BOOL; // Enter output address

selection : WORD; // Output address
END_VAR



i e s
e irmﬂ?‘"

© @controlengineers™

S7-SCL Jau g5 gou 6> 44l \AS

Function Block

newval
changed?

¥

Copy measured value to cyclic
huffer, recalculate indsx

l

AMALYZE

&

Copy calculated resulis

o results array Load fram instance

data block

3

Analyze code and
calculate output address

TRUE

funetion
choice?

¥

Load square root result Load square result

Load measured value

End
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VAR _OUTPUT

result_out :INT;// Calculated value

measvalue_out : INT; // Corresponding measured value
END VAR

VAR
measvalues : ARRAY[0..LIMIT] OF INT := §(0);
resultbuffer : ARRAY[O0..LIMIT] OF
STRUCT
root 1 INT;
square  : INT;
END_STRUCT;
Index INT :=0;
oldvalue : BOOL := TRUE;
oldsort : BOOL := TRUE;
oldselec : BOOL := TRUE;
address :INT :=0; //Converted output address
eval_instance : EVALUATE; //Define local instance
END VAR

BEGIN

(* Part 1 : Record measured values sk sk sk skoskoskosioshosostostoste sttt el s s e shososkosteokostofok ook

If "newvalue" is changed, the measured value is entered.
The instruction MOD realizes a cyclic buffer for measured values.*)

IF newvalue <> oldvalue THEN

Index :=Index MOD NUMBER;
measvalues[Index ] :=measvalue in;
Index =Index +1;

END _IF;

oldvalue := newvalue;

(* Part 2 : Tngger Sorting and Calculating 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoskoskoskokokoskokoskoskok
If "newsort" is changed, triggers sorting of cyclic buffer
and calculation with the measured values. Results are
stored in a new array, "calcbuffer". *)

IF newsort <> oldsort THEN
Index :=0; //Reset cyclic buffer Index
eval_instance(sortbuffer := measvalues); //Call EVALUATE
END _IF;
oldsort = newsort;

resultbuffer :=eval instance.calcbuffer; //Square and square root

(* Part 3 : Evaluate coding and prepare output **¥#s#skssstasoodk ootttk
If "newselec" is changed, the coding for addressing the array
element for the output is recalculated: the relevant bits
of "selection" are masked and converted to integers.

Depending on the switch setting of "funcselec", either "root" or
"square" is prepared for output. *)

IF newselec <> oldselec THEN
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address := WORD_TO_INT(SHR(IN := selection, N := 12) AND 16#0007);

END IF;
oldselec := newselec;

IF funcselec THEN

result out :=resultbuffer[address].square;
ELSE

result out :=resultbuffer[address].root;
END IF;

measvalue_out :=measvalues[address]; /Measured value display
END_FUNCTION_BLOCK

Switches on Word in After SHE Afrer AND,
module LMoY bw 12 places  mazk 0007

il 0 0 0

1 1 1 1

2 2 2 2

3 3 [ R o
Switches 4 4 4 4
for code . . .
momer 3 2] < .

G & & &
Coding H- 7 ‘i 7
switch Byte 0

0 8 ] 3

1 g g 9

2 10 10 10

3 11 11 11

4 12 12 12

5 13 13 13

& 14 14 14

Bytz L W

ontrolengineers.ir]

© @controlengineers’

address”

VAA

:xi:ﬁMWMQQ\)Psﬁm@ACQUIRESwoiﬁsuuuﬁaggé;l{

Lsb &glissoldval L3 Hldie Lnewval (35,5 )l 81 s ol 531 polis (g5luo 3 o

3tn 03 Bl 3 Ayt Sl

LSy o5 oldsort b awslis s resort @},,,;.,\,Luftwd\,;:@ug,‘ gais o

3 ghan 03} 1o (3l i e Jos ) ) EVALUATE ¢S 2556

T3 G0 ab g e olis Coding Condy 4 dtuw Cond (pl 031 g S Sled ool wyp @

@j)ﬁﬂ))&;fiﬁqks:;}) Lzwa Coding  Juls IWO 5114 G 12 lgmny .5 géue ools il
Conly i b 3T G S Gk 155 o plal Coding Jos s ST 15 o @ oo



958 gt o

o

-

a

ontrolengineers.ir]
© @controlengineers’

\AQ ST-SCL Jau 3 gaus 5 aabs 2

@ Jlosl 6l 3T ol AT Sl AND 5 gy b gy o sl Sy 03,5 Mask o
oy b (S 355 Jie s Y 015 L sdr a1 35 o oolital oy 4 p3lie b
.3,ls funct_sel
OB1 <5
5,03 edgm 1 5 by S
OT s 55 5 63555 sobastl sACQUIRE ¢S™ aSSb 05 e @
G &S 1SS0 5l (8 ol Ol
A Al 2y sl e

ORGANIZATION_BLOCK CYCLE
(***********************************************************
CYCLE is like an OB1, i.e. it is called cyclically by the S7
system.

Part 1 : Function block call and transfer of

the input values Part 2 : Reading in of the output values

and output

with output switchover
***********************************************************)
VAR TEMP

systemdata : ARRAY[0..20] OF BYTE; // Area for OB1

END_ VAR

BEGIN

(*Part 1 :
***************************************************)
ACQUIRE.ACQUIRE_DATA(

measval_in:== WORD_TO_INT(input),

newval := "Input 0.0", //Input switch as signal

identifier

resort := Sort_switch,

funct_sel:= Function switch,

newsel := Coding_switch,

selection := Coding);

(*Part2 :
**************************************************)
IF Output_switch THEN

//Output changeover

Output := ACQUIRE _DATA.result_out;

//Square root or square

ELSE

Output := ACQUIRE_DATA.measval_out; /Measured value
END_IF;

END_ORGANIZATION_BLOCK
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SCL o Debug OblCel Y1-1Y

3 ppad w5l b gy oSS s ) B 5 Lptn atta aaly 038 flalS p&s s Syntax DY
Iy gl CPU o 55kls Sl uy o iSO A5 ool Brror ol oS 4l ilate VIS J s
Debug sl 1l 5l last ol (g5l HISET (gl pdols Sl a5 55 90 aomitl 3525 o0l b Jo 1S5 318
> Option>customize (s I pj Oledas Sl (a)'Y SCL ;5 b Hlpl cpl b LS (gl 05 5kn el
LS o Jlae Compiler o

e  Create Object Code
e  Create Debug Info

CPU & - ,3Online a3 Debug SUSWPLC & 4l 03,8 3505 5 6 b lorles plosil 31 g
23,138 o szl 551y 5 050 53 Debug .o p dal s o zes b6 uSs ,5Run-P L Run s 5
S7-400 5S7-300 5 s pite (sl abimd 3lis 0> 5| Monitor .\
S7-400 ,5 Las asl Lo & b ¢l > ¢l ; Breakpoint .Y
LS CBEIA16 L 414 ¢35 5 CPU 3 e i3s3 al S (612 15 oo piomn O ol
SCL 4ol yy &8 5 Monitor
25,5 odalin SCL 4l s 53 1y b uysT 5 s ke (6] abimd Condy O se K 5 sle Ol 1 o3lizal |
I, CPU Sl S Sl (Ses Online &l ;5 Monitoring &S Cuils a5 2wl o s Sl |8
15,15 Debug>operation (s s 3l 55 sla guauiui;w_ﬂ o) il
S PRGN g Ky sile DU pld b= oyl 55 @ Test Operation o
s e Sl ool e Bl Sl
5 ok oal 3 CPU Lo 5 gdses > o ef:a_)}::;l,a Sl Il s @ Process Operation o
338 o Lais Jgeme do 5 Sl S
e 05T L Debug>Monitor (s s &2 b 51 1, Monitor &l se 8 G5 SIS 8 L ys L
,_;uﬁwl,w);saum«aﬁ;p.uuw,wem.,\iugjwam@IL.JK.:
Goe b See 0T o) Olse sl el lpasion o3l bl b ke o) s

13 40315 0T 4 Debug> Finish Debuging (g s 51 aews 3 3,5 ¢SS View>Monitor

| e e | T ([ e

IF i0.0=falses THEN I0.0 = FALEE
aa:=hiwal; aa = 1&f§0000, biwval = 1&f0000
t_remain:=currtime; t_remain = THOOD_OO0H_0OM 003 _000MZ
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SCL 4ol » 4 Breakpoint 3! okl
D8 Jgol 5 S 1ot dos s Lo 1y sl s 5 505 41,3 HOLD s 5 |, CPU Ol 42 Breakpoint i eslazw! b
OGI SCL 3 &5 Soglis ol b sl oo i S5 OIS Jgl a3 STL asli 61 4T alie bt 5
3,15 Cusgdss SCL s ;0 Breakpoint bla sldes o gD 5,05 545 S7-400 (¢l , L2 Breakpoint
315 41,3 Ol 520 Breakpoint alags ¥ ‘M.:;La CPU414 &l Jbe O 52
a3 ool 5 25 ol e kS ks S5 a3 Lt Sule s S ey BreakPoint 31 eslizul o1,
oy YL 53 b AuS” Jled View>Breakpoint Bar (s s 3| eslizl L |, Breakpoint | slaglsl © )
) gt
S SIS 545 6 e T 53 4ol bl s o s sl 3 sl b Y
G 53 Sy o5 005 & 555 oo odaliue 03 5 Clinsil |, Debug> Set Breakpoint (g5 Y
el oy Ol 35 0 ey VL OST Sl oslinal b S50 05 pn ol a5 )50 o
AL bl 5, el Sl s S el F
ol 02wy (Vb 53 87 pb e 4 05SST Sl eslizl b L Debug> Breakpoint Active sy b
3 gin 35 HOLD e 4 CPU 5 géis odaline .S™ Jled | Breakpoint
STl asls Jlaw 40 e Al e Next Statement f eslazwl b %
SIS Resume (g9, o 3 bl |y Delete All Breakpoint lawl gsle de 4 ;Jfﬁ Sy Vv

h{v&l Sti ;S Hce“] -- SCL Timer remain time\SIMATIC E

o107 sl

END_TIF; -
@ TF m0.0=trus THEN MO.0 = FALEE
CurrTime :=5 PULSE(T NO:= Tl
ELSE
o CurrTime :=3_PULSE(T_NO:= Tl —
END_IF;
W
< | >

L Error Ao/

Press F1 For help. HOLD
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[ 57-PLCSIM V5.3 18 ME Flaad
[ Awtkornation License Manager %1.1 10ME Q_ea e




& controlengineers.ir]
© @controlengineers

V40 S7-Graph jau 55 i 65 4ab

1) FB L ooy asl, sla &S 53 &5 Clils am g 2ol s a5l L8 S7-Graph 1 eslizal s
! o)b‘)‘ﬁ‘ J"‘E 'S &,bmmS%Graph
5 S plks Start> Siamtic > step7 ey Windows b ji-)

G Simatic » [F__'| Daocumentation ¥

[F_'| License Manags

@ Product notes »
fai STEP7 v | R

& S1aTIC Ilana [ Corfigure SIMATIC Warkspace
L)
7 STER 7-Microw» || By Corwerting S5 Files

m’% L&D, 5TL, FED - Programming S7

[:-'] Memory Card Parameter Assignn
%‘% MetPro - Configuring Metworks

[ PID Coritrol Parameter Assignime

FAPH - Programming Seque:

=g 57 Froganis) Sl Source L6 skl G b 51 =Y

Blocks | CuE BB onl 035 5k 55, SIS

STL Source
SCL Source
SiCL

A

General - Par ‘nMParwl Calls | At 5 Blocks 454 ,3 FB éi-l sl G b -
M a

’M ol 54 e 359 JS5 A5l Graph Ol bt
D oT 03,5
Symbol Comment:

Created in Language: GRAPH -

5wl 5 ocwle ¥ Sey B sl omos

Lbas e a8 ple Wl i Slggu b )8

Froject path:
Storage location A Ol b Sy a5 il (’l?d‘ Iy o33,
of project: GRAPH

|J>-‘ S7-Graph MUJ.: ¥ ‘_ng,ﬁ:}) )l C‘-\f

w‘eM@ﬁdew)bsbw



@cpntrolcngmc.crs.lr
© @controlengineers'

S7-Graph jau 65 g 5 4ab \ag

S7-Graph 11 p g tasmo b ULT Y-1¢
Gy asiee Al 5 ans IS @ asl p ooy edd S35 b aw 1 S 4 S7-Graph asl s gl >l 51 e

3 sien o 3 Y ojled i )3 aal bl o (6518 o jles 4ol nl (sl id i o 5

A} 57 Graph - [FE1.00 |a quences 1) - ZEn02_01_57GRAPH_DrilDiills ]
I+ Ele Edil Jreet PLB=fiehog wiew  Dolions windos Help AEY TS|

Dl=w| & = | - alﬂhlﬁl:l cildu] | o] gTye|| [ooe = 3 gl T

o Parmnanesl s iuchio e belols seguan:
2 = &7 Cenquencel 1

DeilL

(=3 &
o | & h a2
- ® Cj

&
CanLart_on
1} 'S Permanent irsimichions atker szquence
i 8
i o3
L 4] | s v
=T

1 T Graphic IE:E S AgUER . | T vaiabh.. | = AN

ﬂ [Hame Data Typa [Addrass STE hoperand [Ausschiussoperand[Commant |
@ [OFF_BG Hoal nn E r r Tum Bedu.. ==

@ HT_8a Aoal 01 FALSE m r Satsequa,

E Ack_EF Boal 0.z lgl FALSE [ m |_ Acknowla... =

] - ) | 1 E

LA TETE T, Cormie f Dol bznnzges A Wenzkles £ Addesees b Foneend Cres Pfsenoes ) Baokeand Cons Pefeencss f
Prazs 1 ber help A) O | chline | [k [ Ire [Cha. Intedace .
4.1\1\.1&5;1.Q‘MUJ{TOOIbaI'SQubwﬁ&aﬂ%wg }YLJJ&J@J“&’%

j|£§)l:,.~.{l{€f>uau\;3‘}>'}w‘ﬂ)")§iAﬁbd)‘ﬁ‘fstandardwé:WMM}:

Standard X

PR

ﬁ@bj.]ﬂ.;»;-\.ﬁl&ﬁa}wjxﬁ"_;‘jCM‘WW‘)‘A{)}J@L@)})‘}(\JVICW r):w

oo T gls Cow UM j3 ba IS Lo 5 Sl aeie OT 5 Zoom  glalldS™ 256 35,0 HIK Y ide

ElEEEH IR



£ controlengineers.ir]
© @controlengineers’

5 it kil

J

4y S7-Graph jau 55 i 65 4ab

Q)M@L@}u‘ébbﬁ{’.&fﬁwMujaﬂ%w‘)ég‘,w 6>)I;CUSequencer p o Coand

L pin o a5 g e SIS Y led b g el ol L s LGL] ol

5]
@ I 2t t] =) 3w @mEe] || 5

FBD &g Gldl (68 iy S 3 piin aslinal ¥ idey g 4ol Lol Lo )5 55 bl oyl
5331 (S Ak Ll Spp a3 ols S LAD w1, 0T g5 Ol se View (55t 32 bl (J s

:mm\}s-,atbﬂjdigz

AL ||

pLa OT 555 b 64 5 550 o5ls Ol 15 ST L oS Step | ¢u4{¢m¢§gdﬁu‘§w =S
Ablie 3 gés 0305 0L 55 T1 L oS Transition 1

G s s 4 5L Window , Edit A5l st 515 ol asly Menu Barisw opl 1V sy
ol sl an S Lol en SU L3I Lt s 15 ) e SUISG Oles Insert (s gt sle &
MMlP;bc.auf)JUy

ol 03 s ol 3 (Sledbl 5 DB 3 FB oyl g ol Sl 4l Title Bar iow ool 18 iRy
.;g@uugw&sg
éi;_th.i:SuStepch,ﬁa.’ljol}:,noT):}:}&&cijVerview oy pl 410 S

jll,QTQIHJ);wﬁw%w)sgwsamal.;;e..\.al;:m.\;m__.al)éb:L_Sequencer

.J;@»L_uy_@up@\J@étkujtslﬁ'o}QT&k
b oiie Camd s Olgiee OT 53 5 35800 ol 4l ol 55 45 358 o i Detail o oty opl 01 iR
s ol 53 b Warning 5 s Error S asl (5 o 3 o8n 530 s 1 ok olizal slgm T b

s e 03ls Jioles
L G ool 55 Online &l 3 CPU Cuns 558 o S Status Bar e opl 40 Y iy

55 o Al dey amis S b ol ST



& controlengineers.ir]
© @controlengineers’

S7-Graph jau 65 g 5 4ab VaA
Symbol | Display Description With StatusesS,
offline You are editing a block stored on S7-300 and Al

Iﬂ the PG/PC. S7-400

DISCONNECTE D The PLC connection is offline. S7-300 and L

-f.f— S7-400 )
CONNECTED You are editing a block that is S7-300 o

located on a PLC (SIMATIC S7). ‘

: RUN/RUN-P Module status S7-400 s
@ STOP Module status S7-400 P
B ~

HALT Module status
355
FRCE A force job is busy. S7-400
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S1,S0,L1, L0, VI, VO, A1, R1 CR[C] C

Ot Jlb L. el Y5 5 gia 518 lie b B 352 Jwd 10,005 ilawe izie 5 55 Koo Step2 5,15 aloldly

plnil 2 5 Step2 Al3doee 4l slgml 3 bl o il (S SIS Ie Step2 ) zo7 1K 55100

A5 Ken o Y9 I | 508 Isdoe 390 ST s i STl 2151100 Condy bl 15does b ok

tepl

H

qo. o

i1 C3

Ll

8




pntrolengineers.ir]
© @controlengineers™

YY) S7-Graph Jau 5 g g5 4abs

B o6 Ol ygiws -
Sl esliul L 55 s odss S5 sl Bvent L1, T Ol se 55 o Gb s A Event 5 s 55 b jass
Extended o6 4.3 TL 5505 525 ol ¢ 5 535 b byl 55 . Zowl Optional T 53 55 [C] &S sl
350 S S5t am SStime p 3L el 5 55 Obej . Ss Jos On-Delay ol 42 TD 5 Pulse

.Din:ﬁ oalan! ﬂt Q); Reset L.s‘j’ TR ‘)}Lw}

Event Instruction Address
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Event Instruction Assignment
A:=B
- NI[C] A:=func(B)

A:=B<operator>C

A:=B
S0, 1, V0, V1,LO, L1, AL, Rl A:=func(B)

A:=B<operator>C

Varriable Coawd 53 a0l ol oo 55 . Sl ous (o e (o a0 g0 355 S5 Y &S (gl &5

Ol oS Lsie ALFB 4 by e sSTAT ;OUT slIn glgisw Interface (g5, 03,5 ¢SUS L
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x| |Name Data Type |Cu:umment
IJI = a Irit
= b Real
|| = Date
= o Time
= e WMiored
| | | [\ Cornpile £ Decompile Meszages ;ﬁ.\ W ariables ,J':;
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Assignments with Comment
Operator

A=B+C +I, 4D, +R
A=B-C -1,-D, -R
A =B *C *1, %D, *R
A=B/C /1, /D, /R
A:=BMODC Modulo: Only for data type DINT
A:=BANDC AND operation (STL instructions: AW, AD)
A =BORC OR operation (STL instructions: OW, OD)
A:=BXORC EXCLUSIVE OR operation (STL instructions: XOW, XOD)
A: =B SHLC Shift left, 0<=C<=255 (STL instructions: SLW, SLD)
A:=BSHRC Shift right, 0<=C<=255 (STL instructions: SRW, SRD)
A:=BSSRC Shift right with sign, 0<=C<=255 (STL instructions: SSI, SSD)
A:=BROLC Rotate left, 0<=C<=255 (STL instructions: RLD)
A:=BRORC Rotate right, 0<=C<=255 (STL instructions: RRD)
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Built-in Function Comment
A :=BCD TO NUM(B) BCD to INT or DINT (STL instructions: BTL, BTD)
A :=NUM TO_BCD(B) INT or DINT to BCD (STL instructions: ITB, DTB)
A =INT TO DINT(B) INT to DINT (STL instruction: ITD)
A :=DINT TO REAL(B) DINT to REAL (STL instruction: DTR)
A :=ROUND(B) REAL to DINT (STL instruction: RND)
A ;= TRUNC(B) REAL to DINT, truncate remainder (STL instruction: TRUNC)
A :=NEGR(B) REAL negation
A := ABS(B) REAL absolute value
A :=SQR(B) REAL square
A :=SQRT(B) REAL square root
A :=LN(B) REAL logarithm to base e
A :=EXP(B) REAL exponent to base e
A :=SIN(B) REAL sine
A := ASIN(B) REAL arc sine
A = COS(B) REAL cosine
A = ACOS(B) REAL arc cosine
A :=TAN(B) REAL tangent
A = ATAN(B) REAL arc tangent
A =NEG(B)
Negation (two's complement) (STL instructions: NEGI, NEGD, NEGR)
A :=NOT(B) One's complement (STL instructions: INVI, INVD)
A = SWAP(B) Swap bytes (STL instructions: TAD, TAW)
A :=RLDA(B) Rotate 32 bits left by 1 bit via CC1 (STL instruction: RLDA)
A :=RRDA(B) Rotate 32 bits right by 1 bit via CC1 (STL instruction: RRDA)
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Standard
L eSSlegl 5 aws Lle Calibes 655 Glade Ol g Sl o 2w 53 3,18kl SUSK Sl ol s

I3FB Jdle ¢S 5 89 Il 5s i 5 3503 549 s st 05 S Acknowledge Ol ¢ 3,5 Sl
©3555 35 5 sdon dlim Mo 47 glailen 3y dials 5 S8 Wil b (2 5 5 s (63505 ) o Mo

il oy 8 5 ma day i 53 L (53355 gl A o3l 7,355 &S INIT_SQ (s35,5

Standard DB Sequencer
FB Sequencer
BOOL 4 EN Eng [~ BOOL
BOOL H OFF_5& S MO | IMT
BOOL o INIT_SG 5_MORE = BOOL
BOOL | ACK_EF S_ACTIVE | |- BOOL
BOOL 4 S_PREV ERR_FLT M~ BOOL
BOOL 4 S_MEXT AUTO OM = BOOL

BOOL 4 SW_AUTO TAP_ON - BOOL
BO0OL o SW_TAP MaN_ON = BOOL
BOOL  SW_MAM

[#5]
wy

MT - s_sEL
BOOL - S_OM

BO0OL  5_OFF
BOOL — T PUSH

sk Transition Lol 2 wlol pdss al o 4 alo o &S5 51,08 e ol 3 &K logil Ao e

35 oo ploul &S g1
Sl (35,5 aug 5 s oy o e dl a4 Al e G 51 IE el 30 (S o e
3,145 (o Transition Ll 4 5 5200 ol FB 51 S_OFF ;S_ON
5 Condition _zwb s 4 I ,38 1, Cnl Slogl aed 45 Lo ol 3 s Inching do o
Jo mep 4y il ods Jlb 53T push (35,5 Sl oY b Asb oks 03,57, Transition
Nt * = TAP L Transition And Push 0T 4
ol sl LB SW_TAP s SW_MAN 5SW_AUTO (sls (635,35 by 356 sla o
SW_TOP (3555 b 45 )15 35m5 55 6 55 Olal aos e S5 sl 4y § sl 4 M‘P‘l‘f

Al o B! L8 Lh b plaS” a T Push L Condition e oyl )3 3 5he Jlnb
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Parameter Data

Type 980

OFF_SQ BOOL Lpd o b o Step ples g Mg 3555 0n) 048 S L

ACK_EF BOOL Step 4{1317.’.-1 S5 93580 Acknowledge odeT e sl (63959 opl S aii L

33 8n Sy lla a

REG_EF BOOL ;;Ji:a &5 s Disturbance 5 s Ua> plos 552 J 5

ACK S BOOL ngjJJalbﬁdw\{uﬁ}hws_NO u’;‘-}j"-)bb’\—o)w&‘s‘%f

> 3% (o Acknowledge

REG_S BOOL o Register (635,51 048 Jld Lo albS NO 30T ol &8 g o
)
S_PREV BOOL 338 o p Jb Al o 4 o)l Step ol s @3558 ol 0E ST L

S_NEXT BOOL 39 n dny a0 4 (6l Step I Mg (6355 cpl 0B S L

SW_AUTO | BOOL Sl gl S 03,5 Jlab

SW_TAP BOOL Transition and Push & s Inching Sl 51 aes Sl 03 S Jlad

SW_MAN BOOL s e 055 Jleb

S_SEL INT SINO (s 5 635 O omds il (51 Step o5lad s

S ON BOOL s e 53 Step 03,5 Jb (6l

S_OFF BOOL s e 3 Step 05,5 Jb e sl

T_PREV BOOL T_NO 55 3, s Transition sl sl »

T NEXT BOOL T NO 3,5 S35 s Transition s sl

T PUSH | BOOL 2350 JSS Al 0 G 51 LIS (6 Dl g and Ll s

e plailass 1 525 b o s 6335 0l 3 Shes Sy b (512 o o s kil 5
MO0 1, SW_TAP (53555 FB 055 14w ol 55 ot 41,1 0586 487 gls Je 51 (SG 55 2) o9 505
sl g S 505 55 sew LPLC @ 50,53 1y ba ¢S . das ©s MO.1 @ |, T_PUSH
do 5 Sl @3le sl 5515 5 Sl 2o MO0 4S5l b 4S5 S dal 5 odalis . Aules  s2ile |, Graph
O 03,57 3y b o WL ESEMOT &S s ;3 MO0 0l S L s Conl SSLe g1 (6,87

555 S MO Sl K sbsl ual g Sl Step 1,48 Condition
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MO.1 MO.0Ske M;M@MSW_TAP}SW_MAN 5SW_AUTO (sla (639,54 ¥ o9 03
i S 55 als salie 1 6K 5 i |y T (s S 3yl | g e MO2
)J.byia:‘:jxi}‘W}d_‘ﬁ:é:})}QQlUVULA@)}EM)a:;J,:;Ué)KMWj(an

5 oy g 3 ga oaline e K5, L Graph o o b 53 Olsie |y (645 e Online Il

i MAN i> TAP <i> AUTD

Transitoin > Condition & 63,57 5 L 45 55 oaliv ;o MAN s s asei s ) e

el a5 BT Step 1,08

Maximum
A6 oyl S ol 455 T Sl o fnd 53 2,1kl o b s (6 s DU Ll ol o
RG| erT u\x J}.«\} BE) })‘} })‘JJ[I»" u:.i;b » O}MF

Maximum == V4 OB Seguencer
FB Sequencer

BOOL — EN ENO|— BOOL
BOOL — OFF_SQ S_NO|— INT

BOOL — IMIT_5Q 5_MORE|— BOOL
BOOL —{ ACK_EF S_ACTIVE|— BOOL
BOOL — HALT_SG ERR_FLT [— BO0OL

BOOL — HALT_TM S _HALTED |— B300L
BOOL— ZERO_OP TM_HALTED |— BOOL
BOOL — EMN_IL OP_FEROED |— BOOL

BOOL —H EN_SV IL_EMABLED [— BOOL
BOOL — S_PREV sy ENABLED|— BOOL
BOOL —| S _NEXT AUTO_on|— BOOL
BOOL — SW_AUTO TAP_ON [— BOOL
BOOL — SW_TAP MaN_ON [— BOOL
BOOL — SW_MAN

INT —| s SEL

BOOL — 5 oM

BOOL — S_OFF

BOOL — T_PUSH
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Parameter Data 5
Type e

HALT SQ | BOOL AT s e a0 Sy @3558 ol 0Ls &S L

HALTTM | BOOL | Step i oo 55 5D 3L Al Olej Ly (e Dy s oS (53355 ol 05 &S L

.%Td):&:w\;}bqb

ZERO_OP | BOOL Lpion o Wl 4y HIGL 5D 5N Ol gs 538 gla uysT plas 355 Jb S

S giad |l GO CALL Hsaws o

EN_IL BOOL 5,5 dbs e b Jbe 1y eSY ) Ol e g35080cl b

EN_SV BOOL

3,5 Jé L L Jlsé |, Supervision Ol s e 63959 ol b

Maximum
ASSE ol 457 gls (53505 A Sl s 3 Maximum Sl & S (5 e SUSSl Sl ol s

ol odaT s i 53 2SSl S 5 55 Jgeta 53 5515 5 Ikl 5256 s 0 0ke

Parameter ‘ID'S;t)i VN
REG_EF BOOL U sdoe o La Disturbance 5 s Error ple (635)5 opl 0o S
ACK_S BOOL Ul S NO (g, ots Acknowledge «5"Step o led (6345,5 ool O3 <SS L
RSP REILS

REG_S BOOL 0 031> S _NO (g5, ol Register 4 Step o led 835, ol o ¢§_ L
EN_ACKREQ | BOOL 35 0 I Acknowledge 4 5L 0357 Jbé gl
DISP_SAKT BOOL S gh e 03l las Jlab Step Loz
DISP_SEF .3 ghun 0313 QLS ol Disturbance L Error k-5 45 step Laas
DISP_SALL Lyl 031> 0L La Step ples
SW_TOP T PUSH | 545 03,57 ; Conditon 31 clowssl 55 diSin Jlab 1 2w/ Sl 5 e
| e BT I8 555 Jb

S_SELOK 2gdes 0313 23S _NO ;38 SEL (¢l o Szl I
T PREV 23 ghea 0313 QLT NO s LS es Jled Transition
T_NEXT 3 ghen 0313 QLU T_NO 5 (g o Lé Jlab Transition
EN_SSKIP (355 g, SKip Step Low &) .S (o Jd |, Step 51 5




Yvyo

Maximum V5/ user-defined

p—at
=

& controlengineers.ir;
© @controlengineers

I it urleti|

y

S7-Graph Jau 5 g g5 4abs

DB Sequencer

BOOL —

BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL —
BOOL
BOOL 4
BOOL

INT |
BOOL
BOOL —
BOOL
BOOL
BOOL
BOOL 4

FBE Sequencer
EN ENO
OFF_s0Q 5 NO
INIT_SQ 5 _MORE
a2 S_ACTIVE
REG_EF 5 TIME
ACK_S S_TIMEOK
REG_S S_CRITLOC
HALT_SQ S_CRITLOCERR
ZERO_OP S_STATE
EN_IL T NO
EN_SV T_MORE
EN_ACKREQ T.CRIT
EN_SSKIP T CRITOLD
EEE_SACT TLCRITFLT
Dgs‘giﬂ_ ERROR
S PRV FAULT
- =
S_NEXT ERRFLT
= SQ_ISOFF
QUL SQ_HALTED
S N TM_HALTED
gr;_:qiw OP_ZEROED
vy IL_ENABLED
S _SELOK SV_ENABLED
s ON ACKREQ_ENABLED
- SSKIP_ENABLED
S_OFF SACT DISP
T_PREV SEF_DISP
T_NEXT e
T SALL_DISP
- AUTO_ON
TAP_ON

TOP_OMN
MAMN_ON

BOOL

INT
BOOL
BOOL
TIME
TIME
DWORD
DWORD
DWORD
WORD
INT
BOOL
DWORD
DWORD
DWORD
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
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Sl 53 0 ol 55 TOP walS L1y Candy ol AT (on 53 mws/Slegl Al o I 65555
<= 3o s Transition s 3 &> 3o Condition ey podle Lo ol s dole edaliv Al gie ;5 Online
55 0dd o313 Lolamst | T_PUSH (635,54 45 ldS” Law 5 Ol gie At Ay alo 0 40 o ja S5 51,08
o 5 Condition 4a sl & TAP e (3 1w - b K03 Step 4 Step &S5 51,58 sl
Gt 4355 gl ey g o gn e 33 ol 31 S )3 ey G158 G A3, Jls T_PUSH

e ; ) TOP L\ Transition Or Push o7 @ J,S;

51 eslazwl Ol ol Jlid Option> Block Setting & s User Defined 4‘1}?456:}5 SRR RY
o o8 53 IS pl (sl ST S 1) ol slizal BB Sl ) (s ;b o registration g
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By Sl gals Q0.0 g Sl Jlas 10.0 SNzl oS s Lal i 55 by cpl 53 e s
P nji:a 8 Step &K, online We s Sl ) 5 Ans zo disturbance (glbs 5 Al Jle 6 &SV 2l
4 wgly & Q0.0 (255 o8 Jbad 15 MO.0 S Lol s e 55 s ol pgels Q0.0 5 5 5L

.;:Jf@ 9y Sl event

| 0.0 Interlock
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Supervision

| — v —

tepl
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Debug 3 soliw! b (517 Sl o
wlpy y3 Debug Ol Lwg ui S5 Calisus gla mal)l 5 (6, lade L LI 53 &7 (65,50 plos
Ll Run de j3PLC &S S 53 55605 51 ay CanedlST OT 03,87 Jleb (g1 ! <l J:6 ;5 Graph
o) g r:.f Jleé | de doetn Ji.u Lile (¢l o 2y Debug > Control Sequencer (g 5w | s3lizsl
35 o Lpd (a3l alip Jls 3 L3L 5L Sl 0 LFB (53555 sla ol pled Ol o 2
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AUTO , MAN, TAP, TOP ,5" slass VL“; S @
S5 03505 b b dlob

Supervision slInterlock —us e

b o sz 0y Gl S el ) Sl i i 04SG5 Gl

I 53 Graph g5, 13T 50 5 duss ok 0 oty ol €YU sl 448 Sheslizal L 1) 5,8 sladke — )
.4 Online

S S o o Y Initialize WS 5l eslizal b1, JIg 05 S Initial Y

S &S 0 2 (VL Disable ST 5l eslizal U1y g S 05,5 Jlab b -

omb 4 S 5l eslinal L L dule Ol AUTO 1y (6,08 de .S slizal oY ) 51 Step oSG s —F
A e e b Jlee 1y STY 2l il gie 02

Jlé Lo b Jlas 1y OT il e Supervision Active 4 S L AS™ ¢S Supervision sl 1, F &Il -0
S

oslzl o 2ty (YL Acknowlege AUS™ 51 ol Jled Supervision MJ? AUTO s j5 &8 Jb> ;57
Al o G518 5 odd w4 i a5 65, Online e 55 &5 s dal s S

Jls a7 a5 Step ¢U Step Number (g sk 5 Izl Sl 53 doas on5 Manual Sl 4 1) 4o -V
Step ! Online Sl 53 4S” s sl = AiS” Jleé .6 Deactivate S U 13T s ds 530 1y Sl
S 5 Sl odalie S Active 1T 5 e g 15 6,503 ol s Step ol 0T 51 135300 Jlab 2
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S7-Graph b Jlo Wiz &1,(1-1¢

S oyl a g (ajbua.u\}s (,.“.A.,L:A)\J,EQ@:)_,A@M ab 5 S7T-Graph L a5 asli 3 L Cad opl 2

u);dd.k.w‘_gl.hj})mu‘j@‘)Mbjéiﬂjb)‘ubb}enu M&))Mﬁf@b}

O 5158 95 o § J 55 Jbho
S e e T 6K i Ty 30se S L1 sy S le G lg 53 5T )
AL WSl e Sl 05Y 5 Gl ST sk 5 5 15 50 0 O B aeletg O s,
ssb s A s s b a0 5B sl Start ad 033l
5 sl B iy s bV L A iy lal Stop ik 033 e

Ligd S gals oMW 15 93 s Emergrney ool 0534 e

o

‘_g‘j&ﬁaLwQLnjdb)b)eJ;&ij)\)B ﬂ,&ubﬂjo.\.&u)‘Start ..\._.lsjf‘ﬂ\s@.&bbjwb

sl s e ,m Al sl A sy Emergency A Ll i ol 5s 5 AL s A Sl 058 Gdg,
Sy i Ol Jbm 3 57035 el A lg aalyy 5 od 035 Stop ST ST haten 5 Lipd
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Drill motor
Raise drill

Dirill moter on
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&
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. | Crrill ready (initial step) |

Orl program started (star button
pressed) '

[Moniter clamping ---|'C'.Iar'1|:: viork piece |

Work plece clamped with selected
pressure

---|Turn on dri motor |

Dirill motor running a1 selected spesd
{without coolant)

Oirill motor running a1 selecied spead
{with coofant) a7 ] .

"|Turn on cooling pump

(Coolant pressure reached s e—TE

-+ |Lower drill (start drilling) |

Drill i lowesr position | prenreeen

-+ |Raize aril |

Dirill im upper position | 00D0000aGD

Release work piecs, wrn off dell moter
’|and cocling pump
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e Single g 15T 8143 8 )5 Supervision o Step2 ssies o> SIS 55 oS giles
Odd gy 5l dm st s B0 e dgb 3 ST s sk i &7 skailen 5y dalr 5 K dsle

»qu;aqé}:.eSupervision dbl{W-\.ﬂj%{)Lﬁ ¢S Loy

Interlock
| (¢ —
| Supervision
I Cip { v } I
Clamwp_on.T— =
THS00M3—
— L
! 52 | Tlarp_om
! Clavp om | rr rr
"¢l press . : 3 Clamp workp
_Dk" - | — -l !

4.30B1 JJM0.0 WJD.CM‘J:)'CJJMAJ.:M B}b‘h“ﬂ@‘)-’ y“st«ﬂ):Té‘jS&W

.n;jiStepl Qr)_}jg&)y):u’ﬂdebjUaMo)‘JINIT_SQ 8388

Symbaol Address Data type | Comment
1 Cl_press_ok | 0.4 BOOL Waork piece clamping pressure reached
2 || Clamp_warkp 8] 04 BOOL Clampwoark piece at required pressure
3 || Cool_press_ok | 06 |=[a]a] Coaoling pump running
4 || Cool_pump_on il 01 |=[a]a] Supply coalant
5 ||Coolant_zel | na |=[a]a] Cooling pump selectar switch on
B || Cyelic_pra 0B 1 o 1 Cyclic program
T |[Dr_mot_on Q IN1] BoaL Turn on drill
8 JIDr_mot_running | oo BOOL Drrill motar running at selected speed
9 | Dr_mot_stopped | 01 BOOL Drrill motar stopped
10 || Drill_dowen | nz BOOL Limit switch "drill in lower position”
11 || Drill_up | 03 BOOL Litnit switch "drill in upper position”
12 || IDB_Seq_drill DB 1 Fa 1 Instance DB ofthe drill sequencer
13 || IMIT_SG hd IN1] |=[a]a] Sequencer parameter: INIT_SG
14 || Laowwer_drill il nz |=[a]a] Lowwver drill
14 || Raise_drill @ 03 BOOL Raise drill
16 || Seq_drill FB 1 FB 1 Drill segquencer
17 || Start_button | o7 BOOL Start button of the drill
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ol V.S.:« Jleb |y Message J§.~ 45l Option > Block Setting (s 5w I Graph 4l 55 fawl =)

535 <& CPU ply alisl> )3 SFC17/SFCI8 Lo 57 0T ply 5 Step o)led o 5 in Lol oolas
Block settings .

Compile / Save | Meszages | Process Diagnostics I

— Mezzage Handling
" Maone

" Messages with 'Wh_USMSGE [SFC52)
| And send

+ Message with ALARM_S0 /£ ALARM_S (SFC17 4 SFC1E)
¥ Interlock with acknowledgment
W Supervision with acknowledgrment

E dit
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YEv S7-Graph jau 55 i 65 4ab

iy 3 FB 0T & 81 Carsy ool o S 053 1y Sl oS File>Save (g gt 5l oslizal L Y
OT 4 by o DB LS 53 jsbian 5 0T 4L j 1, ﬂ) 3y e r:.'fali; Simatic Manager  Blocks
23 K& &g | Attribute Cad Properties edalive s FB (g5, Conly ¢SS L5 S bl odalis

PR ‘..:A\?
Properties - Function Block r5_<

General - Part 1 ] General - Part 2] Call:  Altributes l

y 4
f =@
Adtribute Yalue ( - Z
1 BT _pdliag ﬂ true
z

MJQMB€E°ﬂ 6rﬁWeMWﬁ§:&“Edlt x5 Jéwg}i&oﬁ):\:.\,u -y
Sl ok Jalls 5 Silyle Supervision 5 SSTY Ul (g gl 53 5 3 sk b

S7GRAPH Interlock Error: FB2, DB2, S@1W%03u@ @1W%t#S7GraphFB2@
S7GRAPH Supervision Error FB2, DB2, S@1W%03u@ @1W%t#S7GraphFB2@

02 3 G 0T bg e ply 5Step oolad (2d 5 Sl 5 25k AL s 35 Lo 5 ljle
:.\;JLA:;;}J;—\)G?L;lfli:}J'.élI)djii:QMfoTLgl@;SU\x{\qo\}:?edb
Fault in Plant 1: FB2, DB2, S@1W%03u@ @1W%t#S7GraphFB2@ check the material

Message Configuration - 5[

Digplay language: I Deutech
=3 oBL Symbolic Mame | Lispla: Devicel Mew Device. . |
GRAPH? _INTERLOCE _ERROR |
GRAPHZ _SUPERVISION_FALLT

[relete |

IContents of: Message_Intearal

| '.;'ttributes I

For & standard message:

Line Text [l

General message text |Error by plant 1: FBE1, DB, SE1WRSR0SUE @ 1WIEHEST GraphFB1 @, please check the material
General information text
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S7-Graph jau 65 g 5 4ab YEA

Iy ol g3l ¢ls Extension i3 > Object Properties bl L 5 03,5 SIS il ba Stepl (55, -F

o 5 1y ol 35 ol plUST 55 5 ST SISS astep e ln 1O ool 52 5 0y o

Properties - Step il
Mumber; I
P ame: IStep1 v Iritial step

E stension: Imaterial Iz mizzing

-

Simatic Manager 4 S1 0451 Graph s 4l (s3le o 3 a3 OK (65, 03,5 SIS L -0
L (”M s 1) pe ey r.f oslizwl Options>Text Libraries > System Text Library s s 3! w8 »

)>|>,~;—,~"b\-¢(\:ﬁ\>w@ﬁ Q‘):.:.AJU‘G-LJJ .L:J}:Graph )‘ di:}'bj‘)}bQT)bbnygu rl:.l‘af

..3; =J:>'5
%‘; Edit system text libraries - [, Message Integratlun '\ SIM _|EI|5|
. Texts Edt Wiew Window Help o~ =5
|| S ﬂlﬂl % |ex(@| w2
Index Deuts-::h (Deutschland)

material is missing
material is too big

drill is defekt

material is defect
material is falled down

Lo [ S I T I N ) Y
| | D R —

PLC>CPU Messages (s s 5lOnLine b 55 e S 5 UIsPLC a4 |, b ¢S 5L 5OB1 -7
A domio S dile 1y L giine 0,53 CPU bl 53 87 s el b LS oslazwl Simatic Manager s
iphesls il b e VTS b KA 48 0 oy 5oty les alo>Sla
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¥4 S7-Graph Jau 5 g g5 4abs

555 Jb Supervision a4 by e M3.1 (53555 Coal Step 1 5 sl 85 I Olsimy ST Lol 5 cpl 5s

'H’r:“‘?)ffw)")x)("*ﬁ

Fault in Plant 1: FB1,DB1,S001 No material available, check the material

CPU Messages

File Edit PLC ‘iew Options Help

S| 5| [mE [T 2

W| A |Module

[ratedime I Meszage text

04.06.04 05:05:14:133 pm Message for W' (diagnostic events): Leactivated
Messages for 'A' (process and system error): Activated

daciule: Meszage_IntegrationtSIMATIC 40001 WCPUE1 -4

SourCe:; PGPC

04 .06.04 05:05:14:451 pm Message-Update Start: ...

Module: Meszage_Integration\SIMATIC 40001 WCPU 417-4

SOLrCe: PEPC

04 .06.04 050514431 pm L Message-Update End.

hdodule: Meszage_Integration’SIMATIC 40001 0WCRU 417-4

SOurce: PGPC

04.06.04 05:09:19:670 pm

ociule:
OUrce:

Error by plant 1: FB1, DB1, 5001 material is missing, please check the material

Meszage Integration SIMMATIC 40001 WCPU 417-4
S7-Graph

04 .06.04 05:02:24:319 pm

Maociule:
Source

Error by plant 1: FB1, DB1, S001 material iz miszing, please check the material

Meszage_Integration SIMATIC 40001 WCPU 417-4
S7-Graph

ol sl 45 Acknowledge e U a5 Gl L& M3 Odd i gm B G O b 5l A
A OT 05 L pade i MI0.2 & Sl 3 o8 55 LFB 4 by o ACK_EF (53555 L1

oS Jlb ez TMIOL b5 o3 8 Tnitial |y 5 55 MI0.0 | sy Bl sutes Step

CALL FB 1,DBI
OFF SQ :=M10.0
INIT SQ :=M10.1
ACK_EF :=M10.2
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S7-Graph 38 Olyg%wd Cud Y-1£

Event | Instruction | Address T
3kl Ol ygiwd
N QLMN Sl &K ok 73 T sl b Step 57 Suke 5
S QLMN il o 6 55 shn G oS3 sl 555 Jleb Step. B
R QLMN Ale oo i 53 5he i ol S5 sl 558 Jlab Step 5
D QLMN Step 3l 755 b s 3 phen &G oks S5 )3T Step os Jlab j lay 4360
T#<const> )
Shen o
L QLMN St s 45BN 31 e g3 sdes $SG old S73 GuysT Step 0ds JUeb
T#H<const>
CALL FC,FB Al e BT eSSl 5 Step ol Js
SFC
SFB
NC Q,LM,N G o 53w ysT SNzl 0 03557 b i ol Jlab Step &7 ke 5
Sl
SC QLM,N 535t S5 0k S5 GuyaT SN xl Oui 03,57 b ks 5 58 Jlab Step 55
Ll o S
RC QLMN 555k hoadd S5 uysT oSN 2l 0dd es,5T 5 b ks 555 Jleb Step 35
YN @Jw
DC QLM,N K SNl s 03,57 5 byt eds S3 wysTStep O Jlas 1w asbn
T#H<const>
ks o SIEP Sl z 5L s 2 siee
LC QLMN 3pten G 0l S5 uysT S il 0Ad 03,57 b 2o Step ots Jlab I
T#<const>
S shes yip 4N ) e g
CALLC FC,FB Al e BB S Gl 5 SNzl Ol 0357 5 b Step oud Jlab L
SFC
SFB
Event p (i Ol ygiwd
S1 N QLM,N ;,.:._.aaiio.x.‘:.;sw);TStepq:,”l{
S1 S Q,LM,N e o S5 5 3 g &S5 als S5 3T Step 45555 L
S1 R Q.LM,N ..,\.?La@,é_;}:}.::.a,é.;o&;Sw);Tstep4.33‘”‘91{
S1 CALL FC,FB Al e GBI S Sl 5 Step 45555 L
SFC
SFB
81 ON S 5 gen Jlabols S73Step (g5l Step 45555 L
St OFF s 33hen b kods S5Step (5ol Step 43555 L
S1 OFF S_ALL i pien Jlub 2 La Step pls 5 b Step 4 2555 L
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S1 NC Q,LM,N 5tn S5 0dd S5 ysT oSN szl 0ds 03,57 » b2 Step w 35,5 L
S1 SC QLM,N K 53 5hn K 0 S5 wyoT &Sl 0ls 03,57 5 b2 Step 43,5 L

Al o

S1 RC QLMN o 555k ho odd S5 wydT oSl 0ds en,4T » bt Step 43,5 L

Ll o

S1 CALLC gg,CFB Al o GBI S Gl SNzl Os 63,57 b ko Step 4 35,5 L
SFB

S1 ON C S 3 gdun Jlad. S 2ol O 03,57 5 b s ods ST3Step (6, Step 4 35,5 L

S1 OFF C S Jbs e oS x| Odd en 5T 5 b i eds S5 Step &, Step 4 35,5 L

3 yhes

S1 OFF C S_ALL Jlb. ot &SN 2| 0 03,557 b 2 L Step plas (5,1 Step 43555 L

Ly

S0 | N QLMN > kom0 skt S5 3T Step 31 s 5

S0 S QLMN e 0 & 555 S oks 53 y3TStep Sl s 5 L

S0 R QLMN e o jho 35 ghn oo ol S5 )3T StEp Sl 255 L

S0 | CALL g(F?CFB ) gn GBI S G113 Step 3l s 5
SFB

S0 ON S 3 yte Jlnbiodd S'3Step (o)l Step 5l 75,5 L

S0 OFF N 3yt Jlab p0s S3Step sl Step Sl 255 b

V1 N QLMN 3 5hen 6 ods S5 )T Supervision glas ¢35 L

\2 S Q,LM,N ile o G 5 3 5ke OS5 0ls '3 )3T Supervision (glas- gAsL

\2 R QLMN Lo o o 3 5 gt o ki S5 3T Supervision (sl ¢ 435 L

\2 CALL gg,CFB Bl oa BT S 113 Supervision (sl ¢ 535 L
SFB

\2 ON N 35t Jlbiods S5 al>- o Supervision (sl ¢ 55 L

\2 OFF S 3 yhen Jlab. 8 0ld S5 Al a Supervision (sl ¢ 35 L

Vi OFF S_ALL L yie Jlsb. -5 s Step ples Supervision (sl ¢ 5 L

\2! NC QLMN S5 adds S5 s @SNzl Odd 03,57 » b 4 Supervision gl &2

3 yhes

Vi SC QLMN S ok 3w ysT &SN | 5ds 03,57 » b4 Supervision sles g8

..U\.a‘_gii{j;).i.:n

Vi RC QLM,N S 0l 573 yaT &SNl 0 03,57 5 b2 Supervision gl ¢ 55 L
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Ll o e 93500

\2 CALLC gg,CFB St &S 1155 Y 2l 5 03,57 b2 Supervision sl ¢ 35 L

SFB sl oo

\2 ON C S Jlbiods 3 al o &Y ) 05 03571 b2 Supervision sl ¢ 55 L

Ty

\2 OFF C S odd S5 dlo o &S 2l 0 03,57 » b 2 Supervision (gl g435 |

3 yie Jlab 8

\2 OFF C S_ALL Jlab e s Step plas &Y 21 05 03,571 b2 Supervision sllast ¢ 35 L

gl

W N QLMN 3 ghen G odd S5 uyaT Supervision gl X

Vo S QLM,N Al o K 5350 & oS3 s 55T Supervision (glas &b

W R QLMN Ale i 53 5ke piolodd S5 5T Supervision (gles- ot

Vo CALL l;ggB Bl o BBL S =15 Supervision e &5 L
SFB

Vo ON N 3 ghian Jladois S°5 al> L« Supervision (gls &b

Vo OFF S 3y, 1 0l S5 dl> o Supervision gl 51

Lo N QLM.N 2 5hen 0S5 odd S5 s T oSN ol Ll 3 p 5 s

Lo S QLMN Al (0655 5250 S edd S5 T SV il Ll 8 By s 4

Lo R Q.LM,N le a5 3 gt ho okd S5 )3T SVl il 5 g s o 4

Lo [CAlL[FCrm 8 e G S 5 Y il Ll s e
SFB
Lo | ON S 35t dlabiodd S5 dlo o Szl Ll 5§ 5 s
Lo | OFF & 35t JUb g oo S5 dom e SN ) Lyl 8y s 4
Al N Q.LM,N 3 5in & 0k S5 ysT by 0s Acknowledge ame «
Al S QLM,N Lle (0 6 53 ptn & 0ds S5 y5T ply 05 Acknowledge s 4
Al R QLMN Bl o i 5 3 g5m i 0dd S5 T ely 03 Acknowledge e 4
Al CALL FS,FB B e BT eSS Sl b FLNIRRY Acknowledge  ,é>s 4
Sr
Al ON S 3yt Jlebiotd S5 dl e ply 03 Acknowledge = 4
Al OFF S 3 ghnn Jlad. b ol S5 Al s ('lﬁ» O4s Acknowledge  jems 4
Al NC QLM,N TSl bl 5 0ab 03,5 5 5 ply 03 Acknowledge ame

3 ghn &S5 0 ST3
S e %
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Al SC Q.LM,N 3T Y il byl 5 0ab 03,5 5 5 el 048 Acknowledge ame «
ile o S5 g 3 5ke S5 0 ST
Al RC QLM,N o3 T SN bl ph 0us 03,5 5 5 ply 05 Acknowledge oo
Ll p 40 935k ao 0l S
Al CALL C Eg Slp Szl bl s 0ades )3T 5 ply 0ud Acknowledge jams 4
SFC bl e Bl S
SFB
Al ON C S oo S ol Ll 5 b 03,57 5 ply 045 Acknowledge ame
34bn Jlbods S5
Al OFF C S oo S ol bl 5 b 03,57 5 ply 045 Acknowledge ams
3 5hn Jlsb. 8 0l S5
R1 N QLMN 3 ghen G 0l S5 T i Register s 4
R1 S QLMN Al 0 S5 53 ks G 0dh S5 s O Register ams 4
R1 R QLMN le i 5 ke paoeld S5 T 0L Register s 4
RI CALL gggB ) o B S Sl ods Register oss 4
SFB
RI ON S 3ptes Jlabods S5 al> e Os Register ass 4
R1 OFF S 3 shen Jlab. 8 0l S5 al> 0 0l Register jéses 4
R1 NC Q,LM,N s S5 uysT SNl byl d Odd 03,57 p 5 OAS Register ams 4
FLNICY
R1 SC QLM.N s S5 uysT SNl Loyl d Odd 03,57 » 5 OAS Register ams 4
IR IC PEYE Wt ¢
R1 RC Q,LM,N s S5 uysT SNl Loyl d Odd 03,57 » 5 OAS Register ass 4
e (g0 S 5 2 gl oo
R1 CALL C FC,FB SN Sl Sl Ll s Ods 6,57 5 5 04d Register jases 4
g?g ) e Gl
R1 ON'C S ok S5 alo o oSN ol bl 5 O 03,57 55 04s Register oms
3 gl
R1 OFF C S ol S3d 0 SN sl Lol 5 b en,5T » s Os Register jams 4
3 pien Jlub. o
B 57 Ol ygiwd
S1 & C 3 g S ok 0305 ad gl ldie Lok S5 IS Step 0s b Lame &
< counter

value>
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S7-Graph jau 65 g 5 4ab vof
S1 Ccu C Ll oo Ul osles o SIS Step Os b e 4
S1 CD C Al o 2l osles oS SIS Step Ods e e 4
S1 CR C 23 5hn S (65 SIS Step O Jleb s 4
S1 cscC C <initial Loks 73 518 SY sl bl 5 0dd 03,57 o 5 Step 0dd Jlab Lo 4

counter ) . .
value> 23 ghns S 0 0315 ad 5l 5120
S1 cucC C oled ¢ IS Yl al 8 0as 63,57 5 Step OLd Jb soee 4,
Ll o Rl B
S1 CbC C oled ¢ B8 Yl al 8 0as 63,57 5 5 SEP OLd Jld oo 4,
AL (o 2
S1 CRC C Saha w6y S SNl Lol 5 0t e35T s Step 04s Jlas Lo 4
S0 & C 3 a0 0313 gl Jldie b ots S5 587 Step 0s Jlab b ames &
< counter
value>
S0 CU C b e STl et oSS 51T Step Gus Jlab b ams
S0 CD C W oo 2l oylet &, 518 Step Odd b b aoe 4
S0 CR C 23 g S (65 SIS Step OAd Jlad b joes 4
L1 & C 3y o 0B o3ls adglylia b odd S5 SIS Y 2l Gs ol s 4
< counter
value>
L1 cu C Ll o Sl eslad S SIS Y 2l Os o a4
L1 CD C L o S 0l S I S 2l 0l oS e o
L1 CR C

.:M@g;ﬁ&&f\?ﬂl&&d&ﬁ@

LO Cs C e S 0 03l3 adsl Jlkin Lo S5 SIS SN 2l p By amn
< counter
value>
L cu & A o I esled o SIS SNl g By e o
Lo CD C L o 2l 0 )les & S8 SVl gy She v
Lo R c Syt S 65 A SN g s Shme b
Vi CS C S 0k 0305 ad gl Hldas b o S5 218" Supervision (glas g B plmes 4
< counter .
value> R
Vi CU C Ll oo I esles &K SIS Supervision (gl § 8y e 4
Vi CD C b o 2l osled oK SIS Supervision (sl § 55 Lo 4
Vi CR C 23 ghuan S (65 SIS Supervision (glas- &R
A2 cs C C S35 SNl ul b 04 03,57 5 5 Supervision glas g s Lo 4
< counter

value> 23 g S ol 0303 ad gl s Lol
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Vi Cu C C &;KSYJ:J_\Ja;_\j.zo.ua>))Tﬁ,Supervision5&;’-@5;@4{
Ll oo SR eled
Vi Cb C C e.i;_,:;lfe!\(j:;;_\Ja;_\j.zo.ua>))Tﬁ,Supervision5\)4;’-@5,@4{
Al o S2al osled
Vi CR C C 5)j5l§5¥ju_\L;_\J..zo.ua>))Tﬁ,Supervision‘_;Ua;'-@é;ub..aq
.3 s Cow
Vo CS C S ok o3l ) e Lods S5 51 Supervision (sl &, jde 4
< counter .
value> 23 gl
Vo cu C Wb o il oyl oS 518" Supervision glas- s e &
Vo CD C Ll o EalS ol ¢ 518 Supervision (clas- o e s
Vo CR C 23 5hn o (5 518" Supervision (glas oo
Al (& C< S o 0305 ad ) Hldde Lot ST3 3IS"Supervision glas § 55 e
counter .
value> 23 ghn
Al CU C bl e Shuliplosles ¢SS 518 Supervision (sl &
Al CD C O T\ LI V- g ¢l 04s Acknowledge o=
Al CR C 3yt S (5 SIS ply 043 Acknowledge e 4
Al s C C S5 A8 SNl blpsibud 057 5 5l 04s Acknowledge o 4
< counter ) ) i )
value> 13 s S ok 0303 a5l s b o
Al Cu C C & B SNl oyl s 0b 63 5T 5 ply 05 Acknowledge a4
Al oo Rl ol
Al Chb C C &S BTSNl oyl s 0db 63 5T 5 ply 05 Acknowledge jame 4
Al o A ol
Al CR C C 6o A SNl bl b 0 0357 1 5 el 045 Acknowledge ams «
23 ghs S
RI Cs C 3 pheca o 0 0313 gl e bos S5 58 0t REGISTER ios 4
< counter
value>
R1 Ccu c Ll oo Ll osles ¢ 518 0ds REGISTER ass 4
Rl CD C Wb o S8l oyl oG 518 0as REGISTER o 4
R1 CR C Sskn Cow 55 5 0as REGISTER jamms 4
R1 cs C C <initial Lok S5 518 ¢S ol bl 4 0ds 03,57 » 5 04s REGISTER _ims 4,
counter ) ) B
value> 23 goanr S 0 o3l5 4.:3)‘ )‘...\AA
R1 CU C C

ol o, SIS SN il Lyl 5 0 03,57 1 5 04s REGISTER o 4
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S7-Graph jau 65 g 5 4ab Yos
Ll o SRIB

RI CDh C C oot & 5 SY 2l Loyl b o 63,5 5 5 0ks REGISTER _ooms 4
Al o e

RI CR C C G 6 S8 SNl Loyl 5 0 63,571 5 045 REGISTER _amas 4,
2y

B oo b Ol ygamd

S1 TL Zﬁme> 13l o SIS okt ateiie Ol b es b StEp Oud Jlnb e 4
.l D T 3 3 LSs e 0ls adeiie Ol 03Il 40 el StEp ki Jlab ames 4
<time> 5 s oS, 0T

S1 TR T Dgh g S (6 B StEP O Jlad o 4
T okl jatie 0lj b LG @Szl OddiessT 5 Step 0l Jlab (oo 4

S1 TL C <time> L <
[CalPlar

T aeia Olej o3Il 4 Lasb ESY 2l OAS 03,57 5 5 Step Oud Jlxb s 4

S1 TD C <time> 5 ptn 65 OT 31 g 3 iSen oo 00k
S1 TR C T S o S (65 sl ST 2l Ol 035 5 5 Step OAs e a4
S0 L Zﬁme> sl oS5 eils asiio Ol b e b Step 0d Jlab b Lame 4
T o 3 s oo 0l e Ol oIl & LU StEp Ouls Jlnb b Lames 4

S0 D times o, T
S0 TR T s o e (55 B StEP OAS b b Los 4
LI TL Zﬁme> o SIS e adtia Ol b a6 SV s a4
T O 3 e e ol atetia Dl 611 4 sl SV I G ol e 4

L1 TD i o o, T
L1 TR T 255 g e (55 oo Y I O s
Lo TL Zﬁme> 8l o SIS 0ks attin Oloj b ol S ) 6 8 Jamms o
.3 N T OT 31 g 5 At oo ok s Olaj 0311 4 a6 S ol 6 55 ammn
<time> 55t

LO TR T -bﬁgCMéJﬂUJY};ﬂltﬁ}u@q
V1 TL Itime> 8l o S 0ks asniia OLej b yeob Supervision (gllast g5 ames 4
T ASs o 0dis e Olsj o3Il 4 a0 b Supervision (glas 53 saa &

Vi TD <time> 5yt 6 OT 51 g 5
V1 TR T 255 (o Lew (55 o Supervision sl ¢ 85 e 4
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T b b Szl Loyl 5 0ud 03,57 5 Supervision les ¢ 55 jase 4
Vi TLC .
<time> Al g K el aeiie Ole
T A{ﬂt:5\1;;5!Lilr:o.x.‘zu),Tﬁ,SupervisionLth;C}sjum‘g
Vi TD C . B
<time> 3 ghn S5 OT 1 oy 9 s e 0l et Olo j o100
6 b @Szl bl 5 Oub 65,57 » 5 Supervision glas &
Vi TR C T
D (S
Vo TL Ztime> Al o )G el et Oboj b el Supervision (glas B e &
T 5 ASs o ol @i Olej o3Il 4 au b Supervision (gllas B e 4
Vo TD .
<time> ’}’;‘:‘ég‘. oT 3o
Vo TR T 258 oo S (5 yes U Supervision glas oA
Al TL Ztime> 0 o JC 0ks astin Olo3 b peols el 05 Acknowledge jame «
T LSn o ol adntia Ol 0310 4 b ply 05 Acknowledge ams 4
Al TD .
<time> 5 gian &S5 0T 51 s
Al TR T 25 S5y o bply A Acknowledge a>s 4
T b b SNzl Ll s 0 63,57 5 5 el 04 Acknowledge ams o
Al TLC . . '
time bl o IS el st Ol
T 4 b oS 2l bl s ol "‘JﬁTJ!JC‘\:i O4s Acknowledge ames 4
Al TD C .
<time> 55t 85 0T Sl oy 5 ASKn o 0k ateiin Ole o100
Sl Szl bl 5 Ol "‘JﬁTJ‘J(":i O4s Acknowledge ames 4
Al TR C T A
.3}&‘54\:,@'
RI TL T 3l a5 okt aeie O3 b ey 04s REGISTER ames
<time>
T O 3 e e ol e Olej o3Il 4 sl 0 REGISTER o 4
R1 TD ] .
<time> °J':~:‘¢§{~.}‘ S5l
R1 TR T 335 gl S5 pos6 045 REGISTER _ama 4
T Ol b yasb @Szl Lol s 0dd 03,57 5 5 Ous REGISTER jaee 4
R1 TLC .
<time> R P COPRT- RS
T 031l @ yasb S 2l Lol 5 0dd 03,57 5 5 s REGISTER jamee 4
R1 TD C . .
<time> 3 5dun S5 0T 51 s 5 iSKn oo 0 adeiio Ols
s o (5 sl oSNl dal 5 0l 05,57 5 5 0kd REGISTER e 4
R1 TR C T ,
)
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GBI PP (S9Pl- e 5h Jab
Software Redundancy
P ot
dodo 1-10
SI1P p (S9l 98 U O o V-0
SHNBI P (FS9Pl 20 Jgol F-10
o9 b &i-Vo
SIPl e (K9 3¥1 4d pao DI 0-10
OT 1521 9 phus o (2wl V-0
Oty § Lol i 30 Jlail g oliiw! 6 (Sl 4<d Y-10
RUN oo 38 (88 3 b5 4ol p by Sy 509 ki A-10
SANPNp5 (FYP 1 (ino s S0 33 03Ul gz il (S Jgeho 410
& i 2l b BLI1Y =10
SilPlp g Sl 45 Standby cuxog ol > 11-10
e g g oto 4 g 0 S OB 3l ooliw! 1710

S7-300 3 o8lal b (5131 5 55939 (&b 00ly I I 1¥-10
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N1 S Y5

donio 110

LS 55 el (Sas (CPU 3 JIS1 Mao) Calies Y3 4 457 0 gle 51 s &S5 5 Shes 55 2B
e DBl 53 0 lgen oplpls sls ol er 4 Dol I S0 Gl auge s osllael Gladely ddian
A A e Jlre 65 015 4 e OT (g nd” Ol AT 5 O ST S el s
3,8

Sl Y o e g 53 0T oale 5 U7 o T3 (85 208 0 gl 51 (5l s 51 (5 )
oo 53 5058 o ol 1y g s 51 2V o (11 S SS5531 S 4 oS SRS sl
4 S o Sgr Gl B e e G T i 53 Vsame 13 sad o3l Wl ald 25 V7

90 S 4y Oy e 4y ol i 51 st ¢ 35 (80

éﬁ)lfé)‘}n

LT3 oale o ol oslizal JB 5oy T3 0 gl 51 55 (Software Redundancy) i3 ¢ (S5 53!
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Jols pal ol &5 3 b 1 48 (ST-400 &S5 5 S7-300 &S L) ST-400 L S7-300 o 55 @
LS a o3l
A5k 4xils 3 2 5 DP Master g 4 Jlail buly 55 5CPU &5 bl gt 8 53 @
3015 355 (s (5l 4 (5 DP Master 5, b 51 Sl b s s pl 5165 8 LLS)L 0
3,8 Do
DP Slave 433 5 Oluziy b Lawls L of s ET 200M oﬂcj}:@)ﬁ/ééﬁjjslﬁbb o

AL gis Juaze DP Master (e 90 4

Cptional

extension
MPUPROFIBUS or Ethernet
| |
S7-200V57-400 S57-300/57-400
Station & Station B

S
==
I 0%
I il:ﬁ {1 1
PROFIBUS-DP
[ il T 1 ]
PROFIBUS-DP
ET 200M distributed V0 ET 200M distributed /D
device with M 153-2 device with 1M 153-2

SIIPM e S Sl
FILL 52 5 SSTEPT Hiple 5 o

Redundant-Backup 5,131 p 5 4t 53 2 9 50 0515 U131 05 Sla S 51 sla oslil @
Software
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1P P SR 93 53 Khas T-10
STPLC il oo 2w gy a3 das (on OLES 5 (ol 531 g5 (Ko (5l ool sy 5 S
CPU L5 L (gsle Ll 3 aalip el 5 pin 0313 51,3 CPU 33 a3 ol Sl 0T o515 51
Gl 5l ol ol sla o3ls Lils 5 45 S 15 esbeT Sl 53 5555 CPU 5 55k |2l Lol
anlsl 1y aslp (gl o 55 JSie Hlars ool CPU asilr b AS™ o iy Lol CPUGHE, asliy
LoT G s asb o Warm Standby (S35 Oles Sl opl 3,8 s 1y 0T 5 J 8™ 5 dao
CPU 35 2 (o3,m ,8 o H (5w Sl e 2 ) e3> - 55 & el oyl Hot Standby

AL e el gl Js Ol jes

Master CPU Reserve CPU
j; Reads input information Reads input information ;I—
* R
| |
Processes the non-duplicated Processes the non-duplicated
application program application program
I I
Analyses the status information Bnalyses the status information
from the reserve CPU from the master CPU
Processes the redundani-backup Does not process the redundant-
application program backup application program
Copies redundant-backup data to Copies status information to master
reserve CPLU CPU
Cutputs non-duplicated and Outputs non-duplicated and
p—— recundant-backup cutput redundant-backup output __JI_}
information information

G311 3 SS9 5l Jgol P10
AP e
5 Bl odd oslizul gl (g5le osly (sl 45 (s 35 A 3 o3kl 3,50 ET200M sladls @
w8 Gk L ol s gy oS 5 Ol SelS” 5k 4 il sl e DP Slave Lauls il
! (alqd‘ J:6 HWconfig «t ,; ,> Edit > Insert Redundant Copy
e s 3,8 eslital bl 3 lgmer (15 1AL e 53 S o iy S 5 p K e e

'“Uﬁ“i‘gs“"w)bT("“JtsuébﬁJﬁ don
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il Master Ol s 4 Ll 5« PROFIBUS-DP (... oS Ly e

187.5 K il ot oslizul (S5s3 (5le 03l (51 457 5| DP Slave sl Lawly (55, o313 JUisil 5
LW12M G

NPlpy

2 ol s 5 on 4 OT I (SR Ll b 4 ol (s 4y SRS e sl S
s sl b Sl e 5 i SlST g s b a1 ol 35 8 1l 555 e
Calie gla i ol Calises (6la OB 510l g2e SISl sy 357 (58 sl e S
(OB35 5 OBL Me) .3 o3 o3lizul asli

GNP o5 SSs5l ol sl eSO FBL0L, FB103, FB104, FB105, FC100, FC101, FC102 o
Al

sTrue ,l, CALL_POSITION byl Jsl 50558 o o113 FBIOL asli slgsl 51l ;5 @
Lol False 5 e55 0L

L MPISe) S7 0 bl gle IS5, 51 (S8 b 3l suds s hel g 55 bL) ailiy o
LU 3ss e oslimal 35 Ko Loyl slas 8 gl Bauly ol 5l Jls e 43 5 el (Profibus
g o YoV puslia s sl S35 S5 gsde il LRD el bas )8 ul )
s oo 03lizul 45 55l

Pl sla S 1 G5l I3 e s s eslizal Dbl sl FBL03 oS3 Sl 55 ST e
5,5 dal g o3lizel R_ID > 8000 0000H L SFC66 5 SFC65

FCB bLs,l sl ¢SS 5l 4531 51581 p 35 35 eslial Slbliyl 51, FBLOA oS Slasiy 55 51 o
3,5 dal g oslizwl R_ID > 8000 0000H L FC5

4 by sla byl oo pBn 53 il 3 g5 eslizel SUL,I 6l FBI0S oS Sl aslyy ,3 51 o
o 4 LI daﬁ b >sé osls 1 3 Yes i, Send operating status messages yel,l Sbls
AL asis 6

Nl T sl w558 aslinal asly 6331 idw 53 Ol5 (03 1) ST sl edijled 5 b pmin OLoj @
3 a5 03lizl 1EC (sla okl 5 ba e Ol

Aigh 0ol )1 3ST 659 5 5o .\,_liﬂ\;,);u);\p;,“;u:,ﬂ\ 3)30 SLaSFB s laSFC aun @



e 2

T W
& controlengineers.ir]
© @controlengineers

N1 S Ys5¥

Lo las o gla oyl b s Codo 3 (sls <SS L ST % Startup eSS i Sy 51 e

g B o plonil D i

DB_WORK_NO Working DB

DB_SEND_NO Send DB

DB_RCV_NO Receive DB

DB_A_B_NO 45}}5‘)‘}‘rj)Awd}PIJ:bu:@Qﬁa:bJ:lgA{LﬁfDB
DB B_A NO 4;))9‘ )‘jﬁ‘ rj.; E) Br.:’ﬂ.:.» 4;‘)}3‘ & o g o3l> JJU @ .b}.sjﬁ DB

4l pl 5 558 osls 3 OBB6 oo (sla piza 51 gl Sl Yo s wls S alcrall
! 4}}_}5‘ )‘_}5‘ (a).: oslaiwl S0
™M s L PIQ(Process Image Output table) 5> <5 o5 & @b el il @

Sl dal 'Cjngjf/‘_;.sjjj ‘_;l.:a.b-\jq.gwjzw.s" sl W (s =5 FC100
dﬁf%}‘a:@l@;:a\j\é9M|&TJ‘M@‘§M5JJJJJM\M3>:)§L&
e 4 J S 0 Olos Lo 5 Daoe ol S S50 g 93 533 K plowil ys 4 23 8 O 50

> 4 a,\jbjfjlg rJLﬂ
Control Word for Redundant Software Backup

DBE 10 DBB 11

Bitho. 7 6 5 @4 3 2.1 0 76 5 4 3 210

IIIIIIIIIII|.III_I|ID“‘”‘°”’

1: Master-resens
change-oner disabled

1: Master-resene change-ower
enabled

Sit is resered, may not be changed

D = Bit is not relevant 1: Activate masterresene change-ower

Syl 9555 b ol @t 95 2 B g0 9555 5 (ool e 93 G S OLeS 53 @
S 303 55y Jlazl ol RUD S 5 6 s 5 asL Stop I 43 CPU & 51 o

o“mﬁﬁjdj‘x‘ ab o)\ejéjé)h S d)ﬁ‘ﬁw}}ﬂﬂfd‘ DP Slave Jles .b.-«:‘)
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Il s 1 o dlis ol 457300 0l> ol ol StOp &7 I CPU & ol
AL (Power OFf ) 3 gl CPU &S0 b Sk ol 550 31 6,8 sl (sl . K

059 G M E-10
2 SWR_LIB ol 4 6l & ¢ (s,130 p 5 sl 3 Sl 4 by je 5,15 0 At il
s> JB STEP 7 L ,5 File > Open > Libraries ol 5 Gy b 5l & 355 s sbwl STEP 7
2 5 G e 53 e3lial (51 LT 51T 55 45 AL 0 S s 0 Juls 4l opl 5 dal s
s 53 T Gillae ¢ ot 2 55 s Sl Ol sl ST-400 & Ly o K5 s 3> 5 S7-300

.;,\;&MMV,M.QT&_JLJI4;}}5|W,>5‘5\&;39%\@;4{@1@#@;

S7-3004s L g3 5o (S 53 dwd

W 4 Jlai ogou bl g b £o s pb
CPU 352 5o MPI Lty 5 b 5 s S st MPI XSEND_300
CP342-5 &,lo Bl FDL PROFIBUS
- AG_SEND 300
. R Industrial — -
CP345-1 |
Gk 1SO Ethernet

S7-4004 L g3 5o (S 53 dwd

b 4 Jlail ogod bl gg &b £ G pb
CPU )5 55 3 MPL. sl 5 )b e B e MPI XSEND_400
CPA43-5 — 3, b 5 FDL PROFIBUS
- AG_SEND 400
. . Industrial - -
CP443-1 |
Gb 150 Ethernet
CPU 5 55m 5 MPI Lauly 3 b | MPI
CP443-5 d‘.)b Bl S7 PROFIBUS BSEND_400
. . Industrial
CP443-1 |
Gb Ethernet

Sl S Iy gy (o0 S & K3 LS 5 55 b S ol o ol SO Ll ol s
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XSEND_400 g XSEND_300 4iwd &b gicxo

Sl

555 G155 0BL00 53 Sl (o S oy

FC 100 ‘SWR_START’

3phen Lt b i OLj J R8T Comi b 5 (B sk 4 48 (sl ol Lo L S )

2,8 S po sl aslp Sl Sl 5 JB b Gl a5 35 8 Sl

FB 101 ‘SWR_ZYK’

355 Gl 3 OBBB 53 Casl oo SO oyl

FC 102 ‘SWR_DIAG’

s 3 5hn G SFBL0L Lo 5 s 2 5 S o Gty |5 o5l JUasl &S50 o)
555 @8 L CPU 53 a (555 ol SIS

FB 103 ‘SWR_SFCCOM’

AGSEND_400 9 AGSEND_300 4w O3l gioxo

Sl

S ol

345 Sl ,50B100 s ML@S)\;J\

FC 100 ‘SWR_START’

gt |zl i Ol U RS S by (2 b 4 45 sl el Loy il S

3,8 Sy i a3l a5 BB AL Sl 5338 S8

FB 101 ‘SWR_ZYK’

355 Sl 30B8B 4> Tl s S pl

FC 102 *‘SWR_DIAG’

s 3 phn G SFBI0L Lo g oits 2 5 ST o Slziy )y o303 JUasl &S o)
555 68 LCPU 53 a 55, ol SIS

4 Glaze 93 g o8 uSCa 1515 1) FCB §FCB (s 1o 55b 4 555 45 40 <SS 0!
b I8 SLCPU 53 8 55, b 5 Lzea NCM S7

FB 104 ‘SWR_AG_COM’

BSEND_400 4iwd O gioeo

Sl

S ol

555 Gy, OBL00 53 ol oa S oy

FC 100 ‘SWR_START’

35t Ll o i O3 J 257 Cos b s 2 g 468 (sl o L SO

358 Sy wi P a3l a5 B AL S ol 5338 S8

FB 101 ‘SWR_ZYK’

355 Sl 3 0B8E 53 Tl (o S pl

FC 102 ‘SWR_DIAG’

_-,L\jt{;j.i.:a@l}s\}FBlOlijrﬁgmﬁijﬁ@@%\)nl:gju:jlef)\{d\
.>_,.ZL_;)\J\?)L.CPU;>)A‘5”¢M\£K

FB 105 ‘SWR_SFBCOM’
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G5 4 hlad (b e |y Lsden oalil 30 53105 50 oS 5 Gl w4 by s

ph Saley iy a3 (o &
Outputs
Bit memory Address
Data blocks
Instance DB for the IEC counters/timers

ASn i |y (LoCAl) Joeo gla Jsce 55 5 Dbl 4 bs e Slaks s Sl

T a3 Internal sls o3ls (g3le 0,503 Cgmm 4330 51580 a5 0lanin glae dw

S e e Ly L5l 5L
2355 )1 2 0B100 bw g sl

EC 100

e OIS

338 a3 ie @0l O ardog e sl Ll ol 4l G Sl eslizal pe &) 50 )
,_,';f_;;@.\J_M,unu;qucL;m.u,uju@Moujjt(l.&ﬁwtftdmotp4,.
P P

IEC_NO =0
IEC_LEN = 0.

2 L) DB e Wl 354 o oslizal DB_B_A _NO L DB_A_B_NO (sls S I ammilix
DB.A_ B _NO 515t 555 0305 5 3 s Jsles OT Jsb 5 odd e Gioo 31 b gl o)les
::ﬁé)(}nl,&;ﬂb)yul}x):

DB_A_B_NO =DB 255

DB_A_B_NO_LEN = W#16#0
DB_A B_NO ls ¢S usles ;5 DB_LRCV_NO , DB_SEND_NO ls oS,

sl wbls LSS (gl ojlad €5 3] pte 53 2 55 LLDB_B_A_NO;
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Parameter Decl. |Data Type |Description Example|
AG_KENNUNG IN CHAR *Istation ID A’ for station A. ‘B’ for s tation B. ‘A
DB_WORK_NO IN Block-DB orking DB for redundant software backup. internal data only DB1
DB_SEND_NO IN Block.-oB DB |(1 which data to be ;enF to communication DB2
peer is collected. Contains internal data only.
DB RCV NO IN slockos  |PB in which the (?PU collects thg daFa received DB3
- - [from communication peer, Contains internal data only.
MPI_ADR IN INT - IMPI address of communication peer 4
LADDR IN T Logical base address of communication processor (in HWconfig). 260
VERB ID IN INT Connectlc_)n ID Num_ber_of connecFlon for r_edunc_iant 1
- -backup link (specified in connection configuration)
DP_MASTER_SYS_ IN INT DP master system ID . ID of DP master system to which the ET 200M 1
ID slaves are connected (in hwconfig)
DB_COM_NO IN | B°*DB instance DB of FB 101 ‘SWR_ZYK’. DB5
Identification number of DP master
DP-KOMMUN IN INT |1 for DP master is a CPU with integral DP interface 1
2 for DP master is a CP.
Increment size for the matrix in' which the CPU allocates the 1/0
ADR_MODUS INT INT laddresses (address matrix is CPU-dependent). 1
1, if base addresses 0, 1,2, 3 ... 4, if base addresses 0, 4, 8,12 ...
INT Number of first output byte used by an
PAA_FIRST IN ET 200M with redundant-backup IM 153. 0
Number of last output byte used by an ET 200M with redundant
-backup IM 153. Output bytes in the range PAA_FIRST to
INT !
PAA_LAST IN PAA_LAST must form a contiguous range and may only be used 4
by the ET 200Ms with redundant-backup IM 153s
MB_NO IN INT Number of first memory byte used by redundant-backup appl program| 20
INT [Total number of memory bytes used by redundant-backup application
MB_LEN IN . 30
- program. Memory bytes must be allocated contiguously
INT Number of first instance DB for IEC
IEC_NO IN counters/timers used by redundant-backup application program. i
[Total number of instance DBs for IEC
IEC_LEN IN INT._“lcounters/timers used by redundant-backup application 7
program. Instance DBs must be allocated contiguously
DB_NO IN INT Number of f_|rst.data block used by redundant- 8
backup application program.
INT [Total number of data blocks used by redundant-backup
DB_NO_LEN IN |Appl. program Data blocks must be allocated contiguously. 2
INT Lowest PROFIBUS address used for an
SLAVNO IN ET 200M DP slave with redundant-backup IM153 8
INT [Total number of ET 200M DP slaves used.
SAVESEY IN PROFIBUS addresses must be allocated contiguously !
Identifier for IM 153-2 PROFIBUS address Setting
SLAVE_DISTANCE IN INT 1, if both interfaces have same PROFIBUS address 1
2, if interfaces have PROFIBUS addresses n and n+1
DB_A B_NO IN | BlkDB Isend DB for non-duplicated data sent from station A to B DB11
DB A B NO LEN IN worp  [Number of data bytes used in DB_A_B_NO. W#16#6
il 4
DB_B_A _NO IN | BlPB ISend DB for non-duplicated data sent from station B to A DB12
DB B A NO LEN IN worp  [Number of data bytes used in DB_B_A_NO. WH#16#6
- 4
RETURN_VAL OUT| WORP  IBJock return value MW2
EXT_INFO OUT| WORP  Return value of a lower-level block MW4
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EXT_INFO ¢ RETURN_VAL ﬁblﬁ.o
Error Code Explanation
W#16#0 No error.
W#16#8001 Illegal value for parameter Teil-AG-Kennung.
WH16#8002 DB_WORK__NO could not be generated. Cause identifiable from return value of SFC 22. Return
alue stored in EXT_INFO.
WH16#8003 DB_SEND_I_\JO could not be generated. Cause identifiable from return value of SFC 22. Return
alue stored in EXT_INFO.
W1648004 DB_RCV_N_O could not be generated. Cause identifiable from return value of SFC 22. Return
alue stored in EXT_INFO.
WH1648005 DB_A_B_N(_) could not be generated. Cause identifiable from return value of SFC 22. Return
alue stored in EXT_INFO.
DB_B_A_NO could not be generated. Cause identifiable from return value of SFC 22. Return
W#16#8006 alue stored in EXT_INFO.
W#164#8007 I1legal value for parameter DP_MASTER_SYS_ID or SLAVE_NO or SLAVE_LEN or
SLAVE_DISTANCE. Specified value does not match hardware configuration.
WH16#8008 Illegal value for parameter DP-KOMMUN if EXT_INFO=W#16#8888 or diagnosis could not be
erformed. Cause identifiable from return value of SFC 51. Return value stored in EXT_INFO.
WH16#8009 Changeover lock for slaves could not be disabled. Cause identifiable from return value of SFC
58. Return value stored in EXT_INFO.
WH16#800A Status of DP slave interface could not be determined, Cause identifiable from return value of
ISFC 59. Return value stored in EXT_INFO.
W#164800B Error determlr_ung the PAA area used. Cause identifiable from return value of SFC 50. Return
alues stored in EXT_INFO.
W#16#800C Illegal value for parameter ADR_MODUS.
W#16#800D |lllegal value for parameter SLAVE_DISTANCE.
W#16#800E DB_WORK_NO can not be read. Reload blocks.
W#16#800F Illegal value for parameter DP_KOMMUN (no interfaces specified).
Error determining the addresses of the PAA. Cause identifiable from return value of SFC 50.
W#16#80F1 Return value stored in EXT_INFO.
Details specified for PAA_FIRST and PAA_LAST do not match hardware configuration.
W#16#8027 Internal error.

EB 101

5,8 o ol eslial 3 g0 DLty e & oo g 51 AT St (63100 ol slite

sh Gl g5l 4l 5l g S L

Sla SN s 4{_,5Q}:}L@de‘éggbj‘o)yqnb&&:ﬂ Slhes Sl CKLAA{

Lsd o Sl OE ol g oY

s 4 il OT o5las 457 345 ol INStANCE DB &S sl 355 (o 115 S ol 55

.L'JJL: ok d.a;;&.ﬁ DB_COM_NO f“)lf. DL FC100 6\.&}2&‘)\1 g_,da_ﬁ
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Parameter Decl. [Data [Description Example
Type

\Working DB; details must be identical to

DB_WORK_NO | IN [B°*DBihose specified in parameter DB1

DB_WORK_NO of FC 100 ‘SWR_START".

This parameter indicates at what point in

the application program FB 101 ‘SWR_ZYK"*

is invoked.

CALL_POSITION| IN | B9°" [TRUE if it is invoked before the redundant- TRUE

backup application program

FALSE if it is invoked after the redundant-

backup application program

RETURN_VAL | OUT | WORP Block return value MW6
EXT_INFO OUT | WORP Return value of a lower-level block MW8

EXTLINFO g RETURN_VAL 3l

Error Code Explanation

IW#16#0 No error

IW#16#8008 Illegal value for parameter DP-KOMMUN if EXT_INFO=W#16#8888 or diagnosis could not be
performed. Cause identifiable from return value of SFC 51.

W#16#800A Status of DP slave interface could not be determined. Cause identifiable from return value of
ISFC 59. Return value stored in EXT_INFO.

IW#16#800F I1legal value for parameter DP_KOMMUN (no interfaces specified).

IW#16#8010 IChangeover of DPslave could not be performed. Cause identifiable from return value of
ISFC 58. Return value stored in EXT_INFO.

IW#16#8011 IConnection can not be established. Teil-AG-Kennung invalid.

IW#16#8012 No job present.in communication FB (FB 103 ‘SWR_SFBCOM’), (instance DB defective or
internal error).

IW#16#8013 Error encountered when sending (FB 103 ‘SWR_SFBCOM’, FB 104 ‘SWR_AG_COM’,

FB 105 ‘SWR_SFCCOM’). Cause identifiable from return value of

ISFC 65 ‘X_SEND’/FC 5 ‘AG_SEND’/SFB 12 ‘BSEND’. Return value stored in EXT_INFO.
W#16#8014 Error encountered when receiving (FB 103 ‘SWR_SFBCOM’, FB 104 ‘SWR_AG_COM’,
FB 105 ‘SWR_SFCCOM’). Cause identifiable from return value of

ISFC 66 “X_RCV’/FC 5 ‘AG_RCV’/SFB 13 ‘BRCV’. Return value stored in EXT_INFO.

IW#16#8015 Redundant-backup link failure. Check hardware.

IW#16#8016 ICommunication peer status can not be read (FB 103 ‘SWR_SFBCOM’). Cause identifiable from
return value of SFB 23 ‘USTATUS’. Return value stored in EXT_INFO.

IW#16#8017 |All DP slaves have failed.

IW#16#8018 Not possible to write to Send DB (FB 104 ‘SWR_AG_COM’, FB 105 SWR_SFCCOM’). Cause
identifiable from return value of SFC 20. Return value stored in EXT_INFO.

IW#16#8019 Not possible to read Receive DB (FB 104 ‘SWR_AG_COM’, FB 105 SWR_SFCCOM’).

IW#16#8020 Internal error.
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Parameter Decl. [Data Type Description Example

Number of working DB for redundant

software backup. Must be identical with

that specified for parameter 1

DB_WORK_NO of

FC 100 ‘SWR_START’.

DB contains internal data only.

Startup information from diagnostic OB,

INT OB 86

OB 86_EV_CLASS IN Copy the variable from the declaration #OB86_EV_CLASS

table of OB 86.

Startup information from diagnostic OB, OB 86.
INT

OB86_FLT_ID IN Copy the variable from the declaration #0BB6_FLT_ID

table of OB 86.

WORD Block return value MW14

DB_WORK IN INT

RETURN_VAL ouT

EXT_INFO § RETURN_VAL yalki

Error Code Explanation
IW#16#0 No error.
IW#16#80F2 I1legal value for one of the parameters of FC 102 ‘SWR_DIAG’.
More DP slaves present than specified in FC 100 ‘SWR_START’. Check parameter SLAVE_NO
WH#16#80F3 or SLAVE_LEN.

FB 103 FB 104 g FB 105

Ay e L S plojled e

4 ol o 1 031> JUiSl Sllas 5 0dd 1513 FC 101 &S by goditns 1 5k o @
.M@@:ijbbg%w

.mp,,uwtf)pa,,-;\v;w,;,acpu,;u;,.u_gp\l@»,sw .

3348 w5 T o)l aSKST 5 55 FCB 5FCE b 555 oslizwl FB 104 1oy 5 53 4l @

.ula.:}’.-}paj)ﬁ:
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DB WORK NO ¢ DB SEND NO (DB RCV NO

L, 8 a5 eslimal 3y g0 S5 (gls 0313 (gle 0,53 g |puamis

.uj.:@ﬂ,,.llFCdt,“umgJjblUFC100JM,:StartupoLﬁ)',;‘..@T e b e

B N ERETN WY pleil L 55 L DB s St ba FC100 (gla ol ,l ois Doy 53 @
5 ¥ dsb bt (5l DB (Startup olej 53 adzes b k5 Sd> S sle DB L FC100 ;o
Ll & e 3 ke 3 st (WDB 035 o) &g ol b 031 in 8 bl ol aintie

s

DB AB g DB B A

.;...JH&.‘:&\SFClOO‘sujul)l%bjéfﬁhpdlgj}b .

S e 5515555 5 e (sla eals il 5330 e 5385 ol b SVl by e
G o (Sl 0k @15 A s (5 0 RACK )3 1o 87 (6355 oo K Cans g Do)
i L5 o aelp sl S 5338 (o e DL Gls 0315 4 s 53 o g e
AS Dl sl 4555l L8 sl

:Jk 0
.;)\;;ﬁ,EW10w);Tw,,~;|,,aJ,,u¢§iAWdffRackﬁ 2
.;,mﬁ}EWSOwﬁTw}ﬁlﬂeJ},\ﬁ&iBM@ffRack,g Af
basd fame K05 nt & b ot 2 53 b Je ol 51 plaS 8 Consy ¥
ool AWAD 5 AW20  (gla 5T 31 oslinul b 455530 asl y aw g5 1T s
5 gd 0303
:('l’»'ﬂg}"‘f o

D3le L gn pne s DB (FCL00 (gla sy iy o p6ln 55 )

DB_A B=DB 10
DB_B_A=DB 1.

s o S5 el STl il (sl S Gollas (s 53 8 Y
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Station & Station B
(Master) (Reserve)

Hon-duplicated Hon-duplicated
applicaticon OB 1015 OB 11 is application
program Sutomaticall autcrnatically pregram

omaie=ly copied to -
. copied 1o Statian A
L EW 10 e — || Ew 30
T DE10.DEW O _‘\_\_‘. T CB11.0DEW O
Redundant- Ragﬂiﬁt_ "
backup
application application
program program
L DB10.DBW 0
L DE10.DEW 0O T 2% 20
T AW 20
L DE11.DEW O L DBli.E]DBH ]
T BW 40 T 2W

DB COM NO

4 axdl) 355 o 3wl STEP 7 L g 5 Al »FB 101 4 b 4« Instance DB <SG < DB -y
(-L..ZL als S8 cjjﬂjé Q}ﬁ‘)bﬁ‘ CJJJJ ol eslazul ‘_;UBSFB}SFC rLaJAfu’Jof&
slaword Jols &S ople Slbls ) (@‘)6)‘}){)3 oslazul 3590 JHIs (gla 0303 09D

AL o 5 J T 5 Carog

&My bl
DBW Meaning Content
Input and output parameters of
0..6 Internal data FB 101 ‘SWR ZYK’

8 Status word Status Word for Redundant Software
Backup

10 Control word Control Word for Redundant Software
Backup

12 upwards Internal data Irrelevant
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GBI PP (SS9 13 pae OIS 0-10

(e Sy s
Y el 5 48T ol (63 208wl p (ol CPU 1 sl (o CPU 55 Juld e
w33l i S st g gds on 53 Ll CPU (4l b e o Jite 0Ly CPU
o 3 oS o Slzty ol ol A8 1l 1 0T 5 a8 8 s oy 63,8 4l
S By s AS 63,8 al a5l e 5 local i Ladb syl 5" et
A aaalsl 1y (65,8 asl gl o) 358 oo JSis slrs Aol CPU

Olaiy -ty 4 Jol dolg 5ladd joy 4 esls JWl Glejode @
635wl o3Il 5 wd) ST 4 (bl S5 b aSKs Ky ¢ CPU bt ()
s S

Q%quleﬁﬁouja.u .
53 esls JUst sl p3Y Ol (Lot g5 fm) olkd ok ) Ziely &7 Jusle @ 3550 o)
03 (S Ll 353 et JS 5345 DP Slave sl s sl

2 aby o
L b JalS sk 4 Wilg o Lsd el CPU 53 ja (655 S (63,08 sl aliy
A5l LSS Koden LT 51 ols in

LAD ,FBD,STL,CFC,SCL : w5 4l sl ol o

Skl G FB 5,8 e
ST (sla odiled b L st Olaj 51 a7 (gla S 3 Ll dieas oslizal b6 s FB ples
.m,'lqulEC@;L;ua,u)uL_ucwou;Jaj; 358 oo oslital

.;ﬂ.u;,,.-}@;}w@ﬁ:;,txutéjlptrjs‘_;udjz;fgﬁ)lf .

62,208 sl 53 e VT Gls e
A{L;L‘,\thﬁgou,'ﬁw\c,@upw.u{f I Sy (D gdous p
Ly 3 Oty s

osliuf LB ET 200M DP slave laus|g slias @
.A)‘A;‘ZM..:CPUA.I

414-2DP Jue CPU oS (sl ET 200M DP slave Jsus $F i1 Jbie 00l i &
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E T 5 Jeows gla Joke
ET 200M (sladorty (55, olizl b6 Jliomss 5 &5 T gl e ples
epssldstls o
FM 350 o ,let Jgke
JUl JB g3l esls Ol iSTTU> e
S7-300 (sl ; sl kS A
S7-400 (sl ; sl SST9F
e spsd slals e
e Sl p&a 51Uk Olge 4 ka2 Olele 5y pe BB sl slalls Lo

.:},idlﬁ‘c\i}jélsulij@|0§uM:'C)r»@y)rjaéb&scw

OT 2! 5 phusw o (2wl 110
Oty s ) kol s 31 g
Dasdppliling s 5 K s e 03 R )
(Control Word ,Mbﬁfc,.ﬁr,la:lf)ﬂqujbjtwbs-); .
(Stop - b 4,455 2lad) Aol (2 5> J&sl .
(k! s DP Master ;s JISCa1 @
4533/ DP Slave Luly ;s JKsl o
1335 aanalone 55 g0 50T O
DP Slave (sl Luwly 4SWitch Oloj oo + o5l Jlaz Oloj ko + st e lid Oloj ks

FC )3 o 5umd G DB ¢ o Sygo 4 iy wydT (o155 (PIQ Juld 555 oo Jime &S la o3l
@,&;mu Jsl & 5 ¢ SleMbl g 4 OT JUisl Olej 5 bk (o (515 (gls o3l> 35 5 100
dn Jslae gaind 55b 4 DUENLH ol oo 3503 (St (Bl 58 bl 5ICPU LS 5 JLas]
4 e &5 1 DM s JUist o LT 51 5 550 o 8 8 i 55 (s 5 la ol sl oy
Lo 53 g odkd s S S s i 030 e Gy OSUT JS S s K5

35 e Joe S
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315-2DP _Jube CPU 98 oy Sl JG5— ) Jte
FB 103 i amiliz 5 b TP+ (sla S Sypeo 4 FB 104 51 eslizal &y g 3 Do JUis!
05 SRl A 53 W 6 Sl 35 e plondl (L VE ls 6L L 38 eslind

3 sk Jaie 4553 5180

Yvs

[Transmission time for PROFIBUS [Transmission time for Industrial [Transmission time for MPI
(AG_SEND) 187.5 kBaud to Ethernet (AG_SEND) 10 MBaud |connection (XSEND) 187.5 kBaud
1.5 MBaud

60 ms per 240-byte block 48 ms per 240-byte block 152 ms per 76-byte block

St &S5 53 G e Sl Al 53 S 48T ol pzmn b 4 B8 e )3 ke sla O
Sl S onls JUsl 5L axdls 3505 K5 j3 NoOde 53 51 i doulis 5 Al o Jes oo v
S Jsb G sla Ol Sl 2

.v\_ib.&elomSQT‘slﬁlij;flwb-S:p@w}}OBl)z;ﬁs W59l (63 )5 ael  puzman

414-2DP o CPU 98 g Oledb! JGSI— Y Jlo

Number of Transmission time for [Transmission time for MPI
bytes to be PROFIBUS/Industrial Ethernet, connection at 187.5 kBaud
transferred 187.5 kBaud to 12 Mbaud

1 kByte 250 ms 340 ms

4 kByte 1s 1.36 s

16 kByte s 5.44 s

64 kByte 16 s 21.76 s

rn4{&,:aﬁ,;4,);\W;tbl,,;;su,s@latju;,;é,u}_b);quuu
Ol da o 55 plil BSEND / BRCV sla S G b Oledbl Jll o5 sl ek fuos
New) 2o ol K ol 5 5,03 (S 55 (K BUS im) CPU _bls )l oo b 4y SoleMbl JUis)

AL (CPU 416 ¢l M) 28 L (CPU 41261 5
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ET200M (s DP Slave oy 55> Obo) Oow

ssb 4 ET200M (sla DP Salve das oo 55 Obtiy gt 0 (ool ot 1 ol & (o Ca
S7-300 sl Lss (oo Juoze OLziy o2 DP Master 4 Jol i DP Master i s
AL oo Jlasl glgt s 5L s 55 DP Slave cia STla> S7-400 (ol 5 DP Slave Hlg= STl
o opkr (b GUAL Pl 0g S IB 55 il cul 51 2 bs DP Slave sl sl ol ol

igd oo (el S5
T sl>) 45 ol OB L)OBL _i1s5/5 b 45 s La DP Slave Jlisl Cogm (sl 5 34 o 42O
et eiaDP Slave A L F L] Sz oY Olej 1 Cogl a (293 oo 287 Sl b @

Al Ly AL F I a8 w3 03ldzl 5 g (51s DP Slave s/t T

&oicxo DP Master b 315-2DP  Jue CPU -V Jlw

Number of ICPU consisting of S7-300 with integrated DP Master...

DP Slaves 12 MBaud 1,5 MBaud 500 kBaud 187,5 kBaud
1 6 ms 6 ms 7 ms 12 ms

2 12 ms 12 ms 14 ms 24 ms

4 25 ms 25 ms 30 ms 50 ms

8 2 X 25 ms 2 X 25 ms 2 x 30 ms 2 X 50 ms
16 4 x 25 ms 4 x 25 ms 4 x 30 ms 4 x 50 ms
32 8 X 25 ms 8 x 25 ms 8 X 30 ms 8 X 50 ms
64 16 X 25 ms 16 x 25 ms 16 x 30 ms 16 x 50 ms

4 CP s Joo b of ot b xoizxo DP Master b S7-400 03 (sby CPU Y Jleo

DP Master Olgie

Number of CPU consisting of S7-400 with integrated DP Master CP as DP Master (CP 443-5)
DP Slaves 12 Mbaud 1,5 MBaud 500 kBaud 187,5 kBaud  [187,5 kBaud to 12 MBaud

1 5 ms 9 ms 13 ms 20 ms 55 ms

2 10 ms 18 ms 26 ms 40 ms 100 ms

4 20 ms 36 ms 39 ms 80 ms 200 ms

8 40 ms 64 ms 78 ms 160 ms 400 ms

16 2 x 40 ms 2 x 64 ms 2 X 78 ms 2 x 160 ms 2 X 400 ms

32 4 x 40 ms 4 x 64 ms 4 x 78 ms 4 x 160 ms 4 x 400 ms

64 8 X 40 ms 8 X 64 ms 8 X 78 ms 8 X 160 ms 8 X 400 ms
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s yasdd by Do

o s Sl
(o g5 19 Olo) s cde
e
Lsh g Jae Ao Master 4 DP (gls dauly ) I s el (e CPU
.;;JQJFQ%M@yleuw.v L o) adis L osyls 03 Stop
" w5 dlasl ys e " @l o 558 o o (5 o0 4 Status Word Y b e Coslad oS (2
el Ol
L s o Jae dydo Master 4 DP (gls dbauly ) DP i i b S )5 ek
3,8 D Oty e 0 ol s I JGES Y | e s (sho! e Master
375 2 DP Slave s ™ gllas &8 555 g0 (it (g 5 4 Status Word Y | [ ms o
Al ol 1y " sl
Ol it (SBLaS>
&bwdi}:ﬁfgdda)yw|w;}}bjlé5|}@a . s Olziy ptew CPU
Aas s delsl 3ps 5T 4 ) L& ol wdis L osyls Ll 5 Stop
"AJ}J‘AIJLa:\)_suaj.;"L;Ua:'-Af:,.:dav:lé:éﬁA{StatusWord o | st R
el olas |y
L;{uur:w@t,;;@a)yylwg,w&m,@ . DP I i b JS 55 Lei
a3 e aalsl s S w |3 - o Olirdy o Master
"l Sk e oS (oo 4 DLty ot > Status Word e | mS
Ao 0lii 15" 5,0 5 55 oI DP Slave
$9331 Jlail sl
J 3lks DP Salve slad>ly 5 Liss o' Lol r.u, (e 93 5@ L& (link) Jlast s JK! 55
ile oo BU Joaze JSMaster b | ast &S 4590
e S S slalas
S o 25 e Oty (R 4 ET200M (sDP Lol ) @DP Luly s JSGI s,
ST e 5 L Q%Wpﬁp sl DP Slave pLes .Y 4=, | 4 « (M 153-3) ET200M
.:ﬁ@r@\o%wyy\rswjhjﬁﬁl A ms Lo Sl fae ol 02w
Glae e (1 5 3,8 (03 g0 ol e b I S Ty n e GDP Luly 3 JSEI 55,
Aas aaabslags 8w L5 | 4,5 | 4« (IM 153-3) ET200M
el S a8 e i (6 @ 0Lty gt 55 StAtUs Word e | ms i ol Jozin Oty
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e Ol " 5,05 5 -5 o DP Slave

S g o g Oty s 4y o 3 53 518 DP Salve ples ) ET200M & 455 53 JSCs1 55

EY- rl;d\ Ol (s & el s Shdlast LY d 53 (IM 153-3)

ms Lo

Ol § ol i 95 Sl Cager 03li! P (Sbs 4ul Y= 0
Industrial L PROFIBUS ¢ MPI sls &S 51 S b 5l Ol5 (o0 1) Olutiy 5 Lo e 93
ol J1 545 (gl o3l o 47 55 o eolinl (55 Lo MPL St el 3 5o Joaze o, Ethernet

AL (ol kST S i B) 05 ldin s Jitte S5 555
5 ool Library 51wy 31 510 e 54 by e 6 s &S Gl (o Jlail Gl )18 5 ST res
55 Il L Caliten s 4y F 5 Jsl b (oS e 53 8 53 el (o Sy 4 e

S7-300 i 98 Jlait

Stations Network Connection [Transmission  |Connection Library for
Networked Via... Interface ISpeed Required Blocks
Required
MPI CPU 187.5 KBaud | Permanently configured connection | XSEND_300
PROFIBUS CP 342-5 max. 1.5 MBaud FDL connection AG_SEND_300
Industrial Ethernet CP 345-1 10 MBaud 1SO connection AG_SEND_300
S7-400 W 9o JLGS'
Stations Network [Transmission IConnection Library for Blocks
Networked Via... |Connection Speed Required Required
Interface
Permanently configured XSEND 400
MPI CPU 187.5 KBaud Connection- S7 connection BSEND_400
FDL connection AG_SEND_400
PROFIBUS CP 443-5 max. 12 MBaud S7 connection BSEND_400
Industrial Ethernet CP 443-1 10 MBaud I1SO connection AG_SEND_400
S7 connection BSEND_400
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RUN o 33 (83 55 4ol b (S yC0 wudi A-10
ﬁafd\»’ﬁbboL,::..abl,.\i\elglccﬁw\,\fgjb);w&@s,glnﬁJ_.';;.al;ﬁ\‘_;u
s Control Word sls w31 S «5 "De-activate Redundant Backup” <. b L
53 el (ol w53y 5 Oty doly 53 Ll 5 35 50 il ol e 1338 e plol 3L
IS 5038 S50y sl Isame " Activate Redundant Backup” o i L Ol gze Jl>

Slsalsl s plicoulyasl
S 313 i 1y Olziy dols 3 e3ls (ol 63T O gad Sl Ll Jl 3 e 7 o
b Sl g opl gl el i LB Liles ol OT o511 a5 OT bji 4 osls jlasb &S5 Ol g
Sl 1y sl 340 Ol 2SI il 51 uuﬁ,;l,u{g&ml;‘},t};ﬁu;,@ﬁr@

ol oela=lesls @\_,3

Olwidy w19 4 ET 200M DP Slave 9o <O 089 ¥ cgz p3Y Sl g0

Control Word > ab 5, 5o Sy oo b Oluziy sl 05,57 Jleb 6 )

STOP s 3 olziy dl5 CPU Osls 5l 5 —Y

CPU 4 1531 o (gl S JUiSl s 5 0k 651 Jpe sy oS 5 ¥

(PAA_FIRST, PAA_LAST, SLAVE_NO, FC 100 1,3 b s o (sla il )y oz ¥
SLAVE_LEN).

DB_WORK_NO, DB_SEND, DB_RCV, DB_A B_NO, esls <SS o> -0
DB_B_A_NO.

RUN &l s olaziy A5 CPU Osls 51 5 %

STOP &l 3 ol dlg CPU Osls 5l 5 -V

CPU 4 I35 e (ki S I s 5 0k 3l5) Jpcks (gl S 5 —A

(PAA_FIRST, PAA_LAST, SLAVE_NO, FC 100 il 1,3 b Jai o (sla ulyly oo -4
SLAVE_LEN).

DB_WORK_NO, DB_SEND, DB_RCV, DB_A B NO, o3ls S Cod> -

DB_B_A_NO.
RUN &l 3 ol d-l5 CPU Osls 15 )
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OT Firmware &,/ b CPU v 3%l cg p3Y Sl
STOP &= ;5 CPU Osls 415 -

G oS I S i S Jeld Sledbl alS” Uit 5 L CPU 03 87 o Sl Y
CPU cnl a4l sla @k 5 5 0Lty 5 bl o 53 JLas]
RUN &= ,5CPU Osls 51 3 =Y

S B S duxe Jlail g o o
HB 55 w3 e & 53 5,8 (o Do (Kol Dy 5 30l ST el alie LIS
Al 1 e (ol Jee sdme JLail b 035 o o0 4y 457 ol Oliebl il o ol ol
Disable master- ) 55" Jus & 15 o cpl OSGI 015 (on yalitn s da s &) Olidy & (ol

.(reserve change-over

CRC Ol 4 (qu g 4ol y (ol S (T 39

FB ¢SS Jo1s 5l sl (0 FC100 &y s o) 33 il 0k a2 5 CFC 05 a5 (63 1)\ asls s aomili
A5 o GHFB L 5 Ch S STLOL & b aslip o) o U sl (oo e 355 Sl 2
iU CFC. 0L 4 5 ok o3l 4l 3 Startup <

OT 53 45 3,13 355 STAD0 s’ (512 505 4l <SG Blocks 4l s FC99 b 4 FC
o 5 A sl b 53 5 l8 BB 5 edkd g sl G (Shs S eslizal S 03V sla)lS

Al

SIIPlp P (K9P g (o i SO 30 o3lawl g cwlio S S 1-10

Gl Al el s e 13 5 (a5l e e E5 53 3,08 Gl 25 sle st

25T 015 (oo ok Sy 4 o G 4 (g 203 Sl 5 Sl o Sl 3 (31 5 5b 4 s s
35wl e

http://www.siemens.com/automation/service&support
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CPU
Description Order Number
CPU 315-2DP BES7 315-2AFxx-0ABO
6ES7 315-2AG10-0AB0
CPU 316-2DP 6ES7 316-2AGxx-0AB0
CPU 318-2DP 6ES7 316-2AJxx-0AB0
CPU 412-1 BES7 412-1XFxx-0ABO
6ES7 412-1FK03-0AB0
CPU 412-2 BES7 412-2XGxx-0ABO
CPU 413-1 6ES7 413-1XGxx-0AB0
CPU 413-2DP BES7 413-2XGxx-0ABO
CPU 414-1 BES7 414-1XGxx-0ABO
CPU 414-2DP BES7 414-2XGxx-0ABO
BES7 414-2XJxx-0AB0
CPU 414-3DP 6ES7 414-3XJIxx-0AB0
CPU 416-1 BES7 416-1XJIxx-0ABO
CPU 416-2DP BES7 416-2XKxx-0ABO
6ES7 416-2XLxx-0AB0
CPU 416-3DP 6ES7 416-3XLxx-0AB0
CPU 417-4 6ES7 417-4XLxx-0AB0

Communication Modules with DP Master Function

Description Order Number
Communication module CP 443-5 Extended 6EK7 443-5DXxx-0XEOQ
(for connection to PROFIBUS network)

DP master interface IM 467 or IM 467-FO 6ES7 4675GJIxx-0AB0
(for use in V1.1 only) 6ES7 4675FIxx-0AB0

Communication Modules for linking the stations

Description Order Number
Communication module CP 342-5 6ES7 342-5DA00-0XEQ
6GK7 342-5DA02-0XEQ
Communication module CP 343-1 6GK7 343-1BA00-0XEO
6GK7 343-1EX11-0XEQ
Communication module CP 443-5 Extended BEK7 443-5DXxx-0XEO
(for connection to PROFIBUS network)
Communication module CP 443-1 1ISO 6EK7 443-1BXxx-0XEOQ
(for connection to Industrial Ethernet)

Modules for ET 200M Distributed 1/0O Device

Description Order Number

2x DP slave interface IM 153-2 6ES7 153-2AA02-0XB0 => version 2
6ES7 153-2AB01-0XB0 => version 2

)All digital and analogue modules for ET 200M (See catalogue ST70)

Counter module FM 350 6ES7 350-1AHOX-0AEQ

CP 341 (20 mA TTY, RS232, RS422/485) BES7 341-1xH01-0AEQ
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by s gl b HLISTY-N0

S LT 5 adl A8 15 Bl 55 b e sl b il o 130 p 5 (Sl (n e 6

J; oslaiw! ‘_;ELJ)‘ d)-’uﬂ )‘ Q‘)}' 6“" ET 200M oo GJ}S ‘_gl.h ‘5’.-})5-/‘_;.5))) C,m..é)}
354 plail Ll 0ds w8 5 4 CPU g5, 45 CP (sla Jste oSS & b Loyl opl ol plo

ég;_)ul‘a(»bCPUéj)CPdﬁiwlg@wkgﬁ%wﬁumkbsﬁ\m%w

S7-300/S7-400 s &5 b L5

s -3 5 (64 S 5 $7-300/57-400 (e & Olatiy 5 (ol dlg 93 315 L3I 95 L Tl

e 33 D131 5 (BL Gl S Sl o ek ) DL ol 53 JKEI ST OT ¢l

4l s eslimal (gl 355 o (g5l o3l OB35 L OBL s 457 5 yble 5 4s ‘ﬁ‘rﬂﬁ)%

.;p@;%d}pl6>ﬁ)l§

CALL FB 101, DB5

345 o Sl 3 OB35 L OBL ltzl 45 FB10L

DB_WORK_NO =DB1 S| pimean 355 o 0ls 41 5 TRUE i s CALL_POSITION sl
CALL_POSITION =TRUE L W a Ve s TR
RETURN_VAL =MW6 58 il eds pussinstance DB 5 0l 5 o 1y " mS™ 5" Cns "
EXT_INFO =MW8

B5CPU L 555 oo Lo (ggmi & aalip 555 55 5 " ands” SleD|

&35 sl (gl ol 5l 5 4 Al Olzis et CPU Ol 2o 40 oS

A DB5.DBX 9.1 28 b Szl ot o (A Ot >
JC M001 ST L5 o o iy 53

Instructions for
redundant-backup
application program

Db op a2 g Cannd ol 53 wg 33l (65 )8 4l

MO001: CALL FC 1

Instructions for
communication program

3gh g dth g Cnd pl 53 DSl

CALL FB 101, DB5

DB_WORK_NO :=DB1
CALL_POSITION :=FALSE
RETURN_VAL =MW10

EXT_INFO =MW12

554 o Sl 5 OB35 L OB1 (slgs! ,5 FB101
4,8 ol 345 e esls ,I SFALSE i, CALL_POSITION el

.C_,,ala@)rulqdjjé\‘;:ﬁjfu\}ﬁjjbﬁS:}Jdn(a)‘w\(..:..:..»
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Ol

Slpodd i s b bz 5 s Gl B FCL @S 5o il (Bl sla oSO e
bl Sglize Dbty 5 ool e 33 3 RUID el

Ll Aaie gt b ABL 358 o Jime & gl esls 4l g Al Tliads ads™ e
ooy iy bl ol Jlab (Ol b o) DLl plaS ol b s 45 48 Lo
s on bl ool (e 55 lalh Bl Lo

s 03 51 (K 4 FCL bl Il 4l ods xd 5 CFC 0L 4 (63 )8 aali 2 455550 53 @
o P Sl 63,08 wilyy OT pomes 553 oy by STL L FBD ¢ LAD
Al o el oples” b M T 5 e

FC1 4ol g digod 5

[ LADSSTLSFBD - [414_14_170238%SIMATIC 1-']“["1."'|FU'||'1..|:'!: -'Ilfrllnl:'-]
w Fle Edk Jresit PLC Dabug Wigw I:Ipmm “wefirndina Hslp ¢ i

[ 1 4

FCl : Title
|C|:nmm1t 3
Nateork T Title:
|Ccm.115nt
A LES DEX 3.1 <ocheck of FLZ Class
Jo AEH
1 21623 Ar=e=t B_ID for FIC &
T #F_ID
0 ESEM
KSH: 1 Iugiead <rz=t E_ID for FLC B
T #R_ID
HSEN: CAIT SFH 12 . DB110 sreall HSEND with selected E_ID
FEQ . =H0.0
E c=HO .1
I =UFles2
F_ID =#E_ID
TCHE =HOo 2 -
'l] I L]

PressEl ior hels R S



YAQ

& controlengineers.ir

G

© @controlengineers’

N1 g

50 49 B s G b B

Dagh ol el LU lem A3l Sl E o 5 Jas 5sb 4 ot 53 8 50 S KT sl
€933 e 43 0Lty o 51 LLSH1 93 5 €55 531 ot ) bl s 51 DL 5

alyy p5 eslamul (ol 555 o (s5lw o3y OB35 L OBL s &5 5 Hlstle . ss ‘ﬁ‘r‘”o\:‘::‘i‘i.

Dd g g 45530 (63 5,8

CALL FB 101, DB5

DB_WORK_NO :=DB1 394 o Sl ,20B35 L OBL (gluwl ;5 FB101
CALL_POSITION :=TRUE
RETURN_VAL :=MW6 345 0315 5l STRUE | CALL_POSITION el
EXT_INFO :=MWS8 " . Of "
23015 ) Js” e SleMb| poean
35 sl edd oy instance DB
@J,}’Jsﬁyuuﬂ:}ﬁ-}é} "WJH Sledib|
"O%W‘ ww CPU 0l g & aS” 85 CPU G 54
U DB5.DBX 9.1 o o =
SPB MO001 S o g8l (65 5,18 sl s (gl ol 1l

Instructions for
redundant-backup
application program

Db o g Caamd ) 53 493 (63,8 4l

MO001: CALL FC 1
CALLFC2

Instructions for
communication program

3 g oo At g Ceend ol 53 b5l asli

CALL FB 101, DB5

DB_WORK_NO :=DB1
CALL_POSITION :=FALSE
RETURN_VAL :=MW10

EXT_INFO =MW12

545 g osls | SFALSE i, CALL_POSITION el b

544 oo Sl 0B35 | OBL (slgsl ;5 FB101

28 el B30 4358 (o Pl e 4 S 1

ol ok (:LJ‘ 4 455}3
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4 by BLT s & GFCL )3 ot 2 ol doly 4 bgp o (BLiSI gl S o

Aok Sl p ok s sde b Lz 5 s o SIS SFC2 5 e 0T 0Lty aol

u\.&l.r Q)u.".» QL:J.&,V_) kft'é‘ .,\>|) 93 ) R_lD

Bl daie doly b sl 33 8 o Jime a5 ol esls sl 5 bl "Ciady alST e
ol iy ot ol Jlab (Olziy b o) Bl plaS sl J s 4 ST ot

.:ﬁ@rl?d\y\bb):ﬁ@élwséb

@l 0L 31 (S 4 FCL b sl wsl o a5 CFC 05 4 (63 208 4ol S5 550 537 @

[ LADJSSTLSFBD

[414_14_1702385\SIMATIC S0DANCPUA14-2 DP.
w Fle Edb |resit PLC Debug Miew Opiors wWindow H

Ol e] &) ] ®] el

..,\.&L.v Lﬁ‘ "CB.:; e)u" l;_".,\.h*TJé ‘zhll

FCUFC2 4ol s 3 4903 &

« DFFlimex]

= Bl o] el
Toitind

[ 1

FrezzFl for help,

FC1 : Title
|C|:|m1.=:|.t 3
Watwork 1. Title:
|Ccm.115nt ; \
A LELS DEZX 3.1 <ocheck of FLZ Class
JC ASH
T 21623 Ar=e=t B_ID for FIC &
T 4E_ID
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Redundant meduls pair
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Modules | Order Number Remark

Local: Redundant dual-channel DI

D116 x 24 V DC Alarm

6ES7 421-7BH00-0ABO

DI32x24V DC

6ES7 421-1BLOX-0AAQ

DI32x120V AC

6ES7 421-1EL00-0AAQ

Distributed: Redundant dual-channel DI

D124 x24V DC

6ES7 326-1BK00-0ABO

F module in standard operating mode

DI 8 x NAMUR [EEX ib]

6ES7 326-1RF00-0ABO

F module in standard operating mode

D116 x 24 V DC, Alarm

6ES7 321-7BH00-0ABO

DI 16 x 24V DC 6ES7 321-1BH02-0AA0
DI132x24V DC 6ES7 321-7BL00-0AA0
DI32x24VDC 6ES7 321-7BH01-0AB0O
DI8x 230V AC 6ES7 321-1FF01-0AA0
DI 16 x Namur 6ES7 321-7THO00-0ABO
DI 4 x Namur 6ES7 321-7RD00-0AB0

Local: Redundant dual-channel Al

Al 6x16Bit

6ES7 431-7QH00-0ABO

Distributed: Redundant dual-channel Al

Al 6 x 13 bits 6ES7 336-1HE00-0ABO F module in standard operating mode
Al 8 x 12 bits 6ES7 331-7KF02-0AB0O

Al 8 x 16 bits 6ES7 331-7NF00-0ABO

Al 4 x 15 bits 6ES7 331-7RD00-0AB0

Local: Redundant dual-channel DO

DO 32 x 24V DC/0.5A 6ES7 422-7BL00-0ABO

DO 16 x 120/ 230V AC/ 2A

6ES7 422-1FH00-0AAOQ

Distributed: Redundant dual-channel DO

DO10x24VDC/2A

6ES7 326-2BF00-0ABO

F module in standard operating mode

DO 32x24VDC/05A

6ES7 322-1BL00-0AA0

DO8x24VDC/2A

6ES7 322-1BF01-0AA0

DO8x24VDC/05A

6ES7 322-8BF00-0ABO

DO8x230VAC/2A

6ES7 322-1FF01-0AA0

DO 16x24V DC/0.5A

6ES7 322-8BH00-0ABO

DO 16 X 24 V / 10 nA (Ex)

6ES7 322-55D00-0AB0

Distributed: Redundant dual-channel AO

AO 4 x 12 bits 6ES7 332-5HDO01-0AB0
AO 8 x 12 Bit 6ES7 332-5HF00-0ABO
AO 4 x 15 Bit 6ES7 332-5RD00-0AB0

AO 8 x 12bit

6ES7 332-5HF00-0ABO
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FyY

s 393 33 L L Olg o 15 DO (clg,5 51 eSalilS™ &S das o Olis 5 Jgeler

Modules with diodes without diodes
6ES7 422-7BL00-0ABO X _
6ES7 422-1FH00-0AA0 - X
6ES7 326-2BF00-0ABO X X
6ES7 322-1BL00-0AA0 X -
6ES7 322-1BF01-0AA0 X -
6ES7 322-8BF00-0ABO X X
6ES7 322-1FF01-0AAQ - X
6ES7 322-8BH00-0ABO X -
6ES7 322-5SD00-0AB0 X -
ALl il |y Oleesie "y =l Lo L IN4OOS... ... IN4007 C\}JI 5 ol Gl b la s 0
U-r>= 200V
I-F>= 1A

Al &5 oIbT (53959 slai sl -V

258 yedie LLaS 5 05 sy sl 4w Wyy o0 oS 4 Redundant & g oS Al sl S (1

Tolerance Window .l J g5 o oy =)
35 Al 63555 93 gl ine d5L ojb OT 53 ALY B 68 I ltis 1 5o ys im
i or 5P O Lo 5 935 8 13 S 0y S )
Discrepancy Time esls oluls ol Y
.J};@)&QTU:}GOTQ@&ﬂj‘A@A{@bjﬁ;b
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Wl I i 5 s Ol 35 e3lizal (g 5 53 b pein &5 ST

(Los Glay g (81 05 90) s SRl 3015 Ole3 ) 58 o3lial oy g 93 ST
Applied value asb ; 4 Jlasl laze -V
Ay S Applied-value |y 5,8 o 515 a8l sl 53 &8 ol ldie Al (3555 93 awlin I w
Aoy e Ol |y Redundant <8 JUT sls (535,55 31 ols @ 505 du sl JSC5
(O JS0)3 58 oo Jomte SIS 55 8 0 (S50 50 oy g (63505 (nlt Sy i 3 (6355 5(CH)
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Resistance 50 Ohm 250 Ohm
Current measuring range +/-20mA +/-20mA 4..20mA
Input range to be configured +-1V +-5V 1.5V
Measuring range cube positioning “A” “B”
Resolution 12bit+sign 12bit+sign | 12bit
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55 dal s S Substitue Value luis b asl &) geaisl 53 Cobls Ko 55B Jske ST o

|2nd attempt: = WRONG |
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Read module

- v -
Accass to Accass to
Read module A ..- modulz B

Read mod. Afirst Read mod. A first
(s} any more in again in ro

accoss future future access
amor? Vag | 2nd attempt = TRUE| | 2ndattempt: = TRUE| error?

Mo
2nd attempt

== TRUE?
Mo No
- Yog
Use value of e Use value of
Read module A substitute module B
Usa value Usa

ool 0T s 4o ;5 0B122 3OBL aals
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Table 7-6 OB 1
STL Explanation
NHOP 0;
BET;
R VERSUCH2 ; J/Indtialization
A BGA; J/BRead medule A firate
JCHN WEGE; J{If Wo, continue with module B
WEGA: SET;
R PZF_BIT: [/ /Dalete PEF bit
L PED &; J/Fead CPU 0
U PEZF_BIT: //Was PZF detected in OB 1227
SPEN PZOK: J/If no, process access OK
U VERSUCHZ; J/Was this acceas the sacond attempt?
SPE WBGO; J/If wes, use aubatituts value
BET;
E BGA; J /Do not read moduls A first any more
J/in future
8 VERSBUCHZ;
WEGE: BET;
R PZF_BIT; //Dalate PZF bit
L PED 12; f#/Read CPU 1
U PEF_BIT; //Was PZF detected in OB 1227
SPBN PIOK; //1f no, proceas access 0K
U VERSUCHZ; S /Was this acceas the second attempt?
SPE WBGEO; SA/IE yes, use subatitute walue
SET;
- BGA; S/Read module A firat agailn in future
8 VERSUCHZ ;
JU  WBGA;
WBGE0: L ERSATE; J/subatitute valus
PZOK : J/The value to be used iz in Accummlatorl
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Table 7-7 OB 122

8TL Explanation

// Doas module A cause PIF?

L OB122_MEM ADDE; J/Logical bass address affected

L whle#a;

== Ij J/Moduls AT

SPEN MOL1; J/If no, continue with Mol
//PLZF upon access to module A

SET;

= PZF_BIT; //aet PEF bit

SPA CONT;:

// Doas module B cause PIF?
MO1: Hop 0;
L OBl22Z MEM ADDE; JfLogical base address affected

L WHLEHC;

= I; JModule EBY

SPEM COCMT; J/IE no, continue with CONT
//PLF upon access to module B

8ET;

= DZF_BIT; //8et DPEF bit

CONT: NoOP 0;

D90 e S0 i 9 £-11
oslizal 5 Ul 31 s S gl 030 4SS 5 3 oisd g g ET200M L ol jan 15 ST-400H 42
255 s

UR2H S, o
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SYNC Jsde g @

Sos JE s e

IM153-2 54 55 o

SM 321 DI 16 x DC24V ¢ 5 51Dl &8 sde e
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Step7 38 (S K 095 0-11

sl 1) 25 Glee B StEpT o H a6 S 6
S sl ol g5l 0L L 55, S 5055 | >I 1, Simatic Manager .\
S s ,ls H Station ¢SS el <SUSTL L Insert g gl LY

K SIMATIC Manager - HSYS
File Edit Insert PLC  Wiew Oplkions Window  Help

0 & &Y & B

[y Hardware
SIMATIC H Station(1]

55 3L Hweonfig asb s b o5 S Hardware Click ¢35, ¥

UR2H &S, 5l eslizul .S 5,15 RACK-400 4c gomes 55 51 UR2H &7, g5 asl, &S JUIS 51 F
28 Jgana 6575 55 Ol gien S 1

BERTIRtS 3o 5 Jsl 65T, 53 5 035 Ol 1y alds adi o KI5 0
g5 3 FINES, & 93 Sy o i Olwebl B 2Bl (ol Olgie oS 34h Sl
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D58 § 5 =
Frofle: | Standard =
=3 CPU-400 ~
1 PS 405 A 1 PS 405 A - (23 CPU 400H u
—_ A +-([7 [CPU 414-4H L
3 3 (23 CPU 417-4H
4 4 #-[07 CPU 4124
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= E L - —
7 N CPUz of the type CPU 414-4H £,
= v — hd -
<




i putee i
& controlengineers.ir]
© @controlengineers'

Y14 N2 B S 9230

3205 033855 53 5 CPU aslidane dins 513 sl &S5 53 508 St L CPU 1 S Y

s Version o> il alaaslals” L CPU 45 aH 6uw);6;ﬁ a5 LS
sl S b WG T Order number

4 by p oS gl o511, Consistency Check | Save & Compile al~ e ol 5 S1A

23h o S Sl SYNC Module 555 pie
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B Hw Config - [SIMATIC H Station(1) [Configuration) -- HSY5]
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A 3L 55 )5 S G b 3l 1 T s CPU 55k 5500
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Insett
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@jﬁ asy sl OB ,lu 3 b OB pl.usl .« Redundancy sl 4iy 4 by 0 OB72 3 OB70 -\
b dal o Cad e H thﬁjo)yjsngaM>}L\>CPU

5,5 1 5Rackl s Rack0 alie sla Sl 53 CPU Wb 1l Cdew iy S 5 Y
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S7-400H (SUs i S yShos 0925 111
5250 593 s Master Ol g CPU &G .ol 0id S5 Subsystem g5 51 S7-400H 4 S5 &S shilea
sMaster 5, Shas 5 3,5 &S5 558 o |2l i 55k CPU 53 Lo 55 0le je 4sls .2l (Standby)
Master _Js ous Stop el 5,5, «ST Redundant ¢S g g, st §g 5 &y g0 3 45 o] Standby
S ks a5 L Standby plaS  AsL Master lus” Sl 03l ol gl pbile o SURUN e )5
3255 Ol 6,5 s Master ol ya CPUO s CPU (sl e 353 ga 85, Db sl (811 o 55
1355 o oo Standby 5 Master gl 5 ol 5 3 is4s o AL

Redundant .s ;> Master gl L Cas 5 -

.-\SJK@.C}]& Master ;I |8 436 ¥ fsla> 455, CPU ¥

(A Al g 030> c_..é}}"i\.u. 45).5 525 3L Troubleshooting s 55 ol Y

35-b oo ol La CPU Jusle gt lar 5 &S5l g1 &y CPU 3 (65w 05 S Jne

Subsystem Subsystem

(CPUD) < Synchronization > (CPU1)

H ‘5lA M )){Lﬁ )K e}>r.: Lﬁ‘gl«.w‘ Event Driven Q)MQM‘ L;)Lw Q}Ji—» J».F
e 3 3l 05 S fak 4 Line cyy 5 45, o IS 4 S5-155H 5 S5-115H sy 5.5 -

L» Subsystem (g, de ;i 4 oeie Sl (SKan S7 (g3ld5 5 o EBs s « Standby s Master
Pk on 03,85 CPU 33 o 535050 5 by Ll ol 533 ,8 oa plonil 550

bl e

(Communication) 4 b bls )l 4 by e slalus @

asy o

\AI/O@MWJ:..,J: .
S o s 4y BB 5 51 5 b sl Db 05, L Standby « Master pzw 51 0As g s
Al
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A_;l:—»ﬁ_}:w&l{v\ipgw‘CPU}bﬁ‘;)\sJﬁ)}khbﬁdHWd)l{.‘.ﬁj‘w‘é}

.MJJQWCPU}D&)K&L&-thﬂ‘ﬂ‘)&wé)l{u\ﬁﬁjd}-":.})‘i

System Modes of
the

Operating Modes of the two CPUs

S7-400H Master Standby
Stop STOP STOP, deenergized, DEFECTIVE
Startup STARTUP STOP, deenergized, DEFECTIVE, no synchronization
Single Mode RUN STOP, TROUBLESHOOTING, deenergized, DEFECTIVE, no
synchronization
Linking RUN STARTUP, LINK-UP
Update RUN UPDATE
Redundant mode RUN RUN
Hold HOLD STOP, deenergized, DEFECTIVE

23 S5 Wl e -1 s ) e () e 355 (o RUN 4 Stop 31 Redundant g o 35
338 )3 ,CPUL 5l J5CPUD i 45 Coils dor 3 bbibles ooy 58

©

System mode
O Stop
@ Startup
@ Single Mode
Linking
(5} Update

Redundant mode

POWER OM at CPU O

( Master CPU ] POWER CN at CPL 1

Standby CPU

STARTUR/

Updating the usar
LINK-UP

program

Updating of dynamic,
Jaia UPDATE
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DA le dd esls il G K 534S ol e

.WSTOP.u);CPU,;JmUL@y,q.wcpésj -\

AT oty s (o510l el OB g o (3100 el ,CPUO Y

Sy guary 45y RUN o & CPUOD il 3 50 5 (S 935 i sy (61l ol doms ST Y
AS” e L8 Single mode

o2 L1y sl 4l CPU 53 &y g 53 ST (LINK-UP) st ol g5 53 CPUL 81 ¥
a3 o Godai 55 L1y CPUL b, CPUO sl T oo Vsl 81 S o duslia

Glalos Master Coxsy cpl )3 b plasl tw ol O g LINK-UP fos aSl 5hdas -0
ol 3 e s abisl (gla ate g a S s 5 e sl s s 9 5 9 b (635,9 Dynamic
.eﬁM(};r»A.uLnCPU,; il Db gie o

w8 o |l Oleser ssb a1y (65 4l 5 Azes RUN s 53 CPU 53 8 > o ol 53 —#
slaaSelS CPU 55 &5 cul iy 0l 85 ol 4,8 e 1,5 Redundant e s

b OLSS T Firmware

i S Shoe 31 Jlo 9

b s 31 (O 408 qbo @5 1) JUo
5 Sl L8 Jl= 5 Redundant D) 3ot et

e s Al e 8 ) Q&@AQM&SL}Q.\{CPUO -\
X 3b e ots, REDF 5 IF MIF 4 IF M2F slgil > CPUL 55,  »

s e 4alsl B) MUJ{ 6‘J>‘ K 4:‘.3_)? )‘J; ( Slngle Mode) 5)[{ de > 41.;\5% CPU1 E) .

:6@%\J333;@j4{$&3:ﬁ@ 6’)CPU04.LJL§G;»J\§&\ -Y
a3 oo el |, UPDATE 5 LINK-UP fos byl 45 CPUD @

. das e aslsl 1y 5 8" Redundant Q)M\:.b.u e ®
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G295 pd U7 Ol a8 Y Jlo
Sl L8 J srée Redundant & gon e S J= 5
L IFMIF ¢l 5CPU 33 1a (55, REDF ¢l 2 e )3 ¢ 555 (on ohd FO lghtS™ 51 S )
Clois) 53.3 5 (on 53y CPU 33 1 (63 (ol ks b o5 5™ oK) 4y 42) IFM2F
Ans o aelsl 1) 4l 6l I 9 43, Single mode Il 4 CPUO (Master) LI CPU

STOP s 53 555 5 055 Standby 45" CPUL b ot | 550558 o Joos 6555 S T150ms Y
SLINK-UP Jue ¢S5k g5l ghas CPUL IS5 1 s - 3 55 ReStartistoes Step7 Lowss .couml
338 on Redundant i oted3daes 5 o313 plosl 1, UPDATE

i (SO Sldow 4 by o OIS
STOP uw OIS
G315 opl Bl S 5 s LT a0 1y sy S Aal 5w 9 s STOP e ,3 WCPU 555 -
A el (Master) Lo CPU
@¢@loT$,)¢ws)y4§CPu Olonabbl> Las STOP e s disl> 05 S Cw 5y -
S e (65 5,53 5 e S T S el 5Y ol AT e ST 40

Startup sw OIS
2 Ol 0T 5 Hot Restart 5 5,15 5 5> 5 Warm 5 Cold (g 310 of y 1Sl Lis HCPU (g1, -
Master . 355 o 35kls Master 4 o o uS o Wl 28 5,5, CPU (Il ol o 55 -
G CPU et Iyl ol s (33l 55 (et B 5 a8 o oS (il st S L1, 0T

Syl Joens Fre

UPDATE 4 LINK-UPww OIS

Standby alsl> b g>ee Master CPU ¢« uS™ J 43 |, Redundant .. Fault-Tolerant e Sl 5l s
S« Update s ¢S 1, CPU
.=l UPDATE L LINK-UP s ,5 553 CPU 5 RUN e s Master CPU e - 53

T dal sl in LINK-UP 3 40 55 i O
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RUN oo & bgs yo OIS

Soga Iy by 55 8 5 Lzes RUN &5 CPU 55 8 <3 8 15 Redundant e s Y
ST e S 05 S
TIA % e ) VIS de opl 55 ¢ s Breakpoint Low 55 sl < ISl Redundant e s
53 Ss Redundant &l i oz

CPU & (g4, IKCal =Y

(655 728 L SYNC ko) (blo ) oSl 5o JSal Y

RAM aslio ;s JaI ¥
8L OLSS 55 Redundant (slgd e b a8 disl o 435S CPU 45 Wb g5 « Redundant e s
ey Version ¢ ¢ polie o)lad K glls 33 b 58 eslizel IM153-2 51 BT Jle Ol gm

sl Firmware

Hold w 4 bg o OIS

RUN s L Startup s 31 Ll 5 o0 ks o ol s o0 oslimal S gl ko &S7 ol ol ds Hold e
UPDATE 4 LINKUP 38! ol Hold says H (s (B A5l s Single mode 4 b 4,0
<l Redundant .. s e B el STOP 4 ,» Standby CPU &l -l 55 . s

3,15 5 g s Hold 1 sslizul oS!

Trouble shooting & b~ cJl>

1355 (o Jlsb Trouble shoOting e ¢ 55 ¢ 555 4 5 (sls Event 3l plas” a Ky
ol 3 358 035 e W CPU I (S (55, Lib OB121 <ol Redundant s 5 (i 35 3
oy g 1y, Master ol e 4 55 CPU 5 55, o Trouble shooting s « CPU ol & 50
Aas e asls| Single mode
Ao 4, CPU 0T &) o] )5 das zo CPU & Lis (g5, Checksum (slbs Redundant e js S -¥
Aas e aslsl |y 87 Single Mode & 50 J s Master Of 5o 4 6&:, 4w, Troubleshooting
4 Stand By CPU a3l «ils 5y glas RAM/PIQ awylis &s Redundant ie s S1 ¥

s> e aslsl Single Mode & sz 1, ,I8” Master CPU  « , Troubleshooting
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e 0Ly Jsb 53 Sl Hls JSKaw CPU 05 87 Localize 5 g5l 51T Troubleshooting da i Csua
S&aT s §1.5k  » RUN e 45 Master CPU 5 s-Is Self-Test Jl- ,5 Stand By CPU JKsl !

< 5]

Lo 5 ods LINK-UPf3ase CPU Lil 436 355 JKaI ST 5 55, o Defective e & CPU 3,2

AT h g JSCEI (B b sl Olisabsl ol gl CPU 53 slowl> 5 35,5 s 15 Redundant

Jsrin Standby CPU Wt Cuxs s 53 ¢ Sl 0l w)’hﬁ Master CPU 55| Cdew oS el Crelas

Sl Olbl LS Master Cus Cons gl adeed oplply « RUN J i Master CPU 5 .l Self Test

255 s

P Y

5,45 5 = s Communication bLs I 518! Trouble shooting s 5,5 -

CPU (8595 SWLED zmuogd

e ™
CPU17 H Olas 1, CPU S (655 GLa LED 5y, JSC
. 400 s CPU as o Caw SO LED waus
GESTY417-4HLU1 0ABO
a:\;c._.p_ 595 A Jgd 53 3yl e Ll H £ 5
V3.0.0 €
- _ PRV
INF 5] [ rReCF fo ’
EXF [=] m
BUSTF 5 =
BUSZF o1 —
— IFMIF o
— IFM2F 5]
FRCE [=] ]
" MSTR [3]
— RACKD |57
RUN z RACK1 I
stop [=] 1T ]
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LED &Sy P oain
INTF a3 s JSG
EXTF S S S
FRCE 355 Force 0s 5 Jleb
RUN e (i Iy 4 34> ) RUN e
STOP 555 (A |y Ay Jsudr ) STOP e
BUSLF By MPI/PROFIBUS DP interface 1 ,5aSs b JICal
BUS2F ] PROFIBUS DP interface 2 33 4 b JSal
MSTR 355 Sl H8" Jl- y3 Master ()l g2 CPU

o Linking (6,5 de 153 ¢SKatiz 0.5 HZ L0 51 S
) ol Update 5,5 de i3y &Satir 2HZ L8 51 S
REDF 5
il JSCa 0 g Redundancy sl i gels S
3,05 JKie Redundancy wab i, b &y pa S
RACKO 555 3,ls 415 jiw &S, ;3 CPU
RACK1 355 syls 43K ¢S, 53 CPU
IFM1F o Jsl SYNC Jsde 43 JKa
IFM2F o ¢33 SYNC Jsas )3 Il
ilodsT 55 dgde 55 Sloed 5 STOP we s RUN e 5550
LED £ 90
RUN STOP
H D 2w RUN s ,3CPU
D H =l STOP s ,3CPU
| DEFECT Cni 5 5,3 CPU
B2Hz B2 Hz
oS e ¢Sk 55 FRCE S EXTF 5INTF slgél >
BO5Hz | M ! HOLD s ,3CPU
B2Hz H "l Warm Restart L o4s Restart J- s e
B2Hz B2Hz el 1 Jl s Self Test
X B0.5Hz Memory Reset ol = 55
X B2Hz Memory Reset sl > J= >
X= jasial B eut S5 3L 0 St H= o) D= i pals



R “u ,
& controlengineers.ir]
© @controlengineers

rYa N2 B S 9230

CPU & &os (59, Update g Link-up Ql}g“ia"
A oo Sair 0.5 HZ S 3L gLz s culLinkup - s -

L5 o Sk 2H 3L £ 1z ps opl Update S s -

Dl odaT 5 e 53 CPU 5 Shas (55, B8k 558l 50

Update Linking S los

Ll 1 g 5 Bl (o0 G2 575 4 . .
. 295 (o L7l CA al sl !
45 |21 Update

éjL..u abfié 3 qura_\ ¢ Lade>

Update s Linkup ol aib | ot Jl= 53 G353 sla,l8” 5
3 T 2 3Bl Sy s <SS 03,5 Load

5Bl e 5 9% 4 ol 3 gos
Sl gl 2S56 gl >
|~ Update el 51 ey ol LS
PG L bls,l 4
.3).1‘
355 (oo | 358 o3 | CPU L. 5 Self-Test ! !
s S Sy OB

Update 5 Linkup oSl asb 51 Jl- 53 G 6 sla,lS” 15 | (On/Off) Monitor 5 Test (5236

O bl o 3L A3 EVail | Wl e BL S YL
s Sty sl 05,57 @5l Jlasl 03 8 lsl OISl Master CPU 4 JLas!
- s gl

NUN-SUPPEIR OB RGN W o S A5 YLl
e Jlast 05,8 6lsl OISl 05,5 6ol OISl & 4i Standby CPU 4, Jluas!

e o Ly JLas
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Master CPU (CPU 0)

RUN

Link-up
(REDF LEDs flash at 0.5 Hz)

Standby requests LINK-UP

Standby CPU (CPU 1))

STOP

Deletion, loading, generation and
compression of blocks are no
longer possible.

Test and commissioning
functions are no longer possible.

Comparison of memory configuration, operating system ver-
sion and FEPROM content

Deletion, loading, generation and
compression of blocks are no
longer possible.

Test and commissioning functions
are no longer possible.

Copy load memory content *)
Copy user program blocks of main memory )

Assumption of the connections

All connections are

broken
[

Resumption of the DP slaves

Update
see Figure 6-2

Lift restrictions; catch up delayed
execution

Lift restrictions; catch up delayed
execution

Redundant system mode or master/standby switch-
over with new standby put into STOP mode

!

If the option “Switch to CPU with Modified Configuration” is active, no load memory

content will be copied; you can see what is copied from the user program blocks of the
main memory (OBs, FCs, FEs, DBs, SDBs) of the master CPU in Section §.2.3.

Figure 6-1

Functional sequence of link-up and update
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Master CPU (CPU 0) Standby CPU (CPU 1))

RUN Update(REDF LEDs flash at 2 Hz) I:STOP

Status message “Synchronize” to
all partners logged on

Asynchronous SFCs for data records
=given negative acknowledgemant %

I
Messages delayed

All OBs up to priorty class 15 (incl. OB
1) delayed

Start of monitoring for max. <scan-cycle
time extension

Master copies contents of the modified data blocks

Current comm. jobs =delayed or new
ones rejected

Start of monitoring for max. communica-
tion delay

I
OBs of priority classes > 15 are delayed
with the exception of the watchdog in-
terrupt OB with special treatment

If appropriate, execution of watehdog
interrupt OB with special treatment

Start of monitoring for max. blockage
time for priority classes = 15

Master copies outputs

Start of min. O retention time

Master copies the contents of the data blocks <that have been
modified since they were last copied

Master role
Master copies timers, counters, markers,<inputs and the dia- change
gnostics buffer /

*} A detailed description of the SFCs, SFBs and communication functions concernad can be
found in the sections below

Figure 6-2 Process for update
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Update Job 18 (53959 Sl Sl Ok Plo>
255 (g B et Ske sl Sl S Update - o

T1 T2 T3 T4 Redun-
| | i i > gant
apera-
—{Min. 11 hold time I—rtign
Dissblingtime for | |7
priority dasses = 15 Master-
Standby

- IC::mmuniu::atiu:un delay |—>g.l.'.|.'i‘t|:hing
- I Scan cydetime exension I—b

2553 3 0l il ul ¢ uST Jlesl (63555 SIS (55 870l 53 15 51k 1L CPU oy b

Dog o el

Min. signal duration > 2 xx time required for 1/O update (for DP only)
+ call interval of the priority class
+ processing time for the program of the priority class
+ time for the update
+ processing time for programs of high-priority classes

Gl ol 0313 3Lzs OB 40 Lsle Priority Class>15 (g1, ol Jold> ool ol S 5 Ko 53

'IF':jrrrwesz?LT;lJ}:j ating the Prnces;sitﬂg time _f-::-r tlhe pro%
VO (worstcase 2x) gram of the prlgrlt}f class — for
/ example, run time OB 40
/ Call'interval / Time for updating Processing time
of the priority class (TS5 ms + 0.7 ms per of high-pricrity
—for example, OB KB for modified data pricrity classes
40 blocks)

| Minimum signal duration |
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Redundant ow 4 Oy (Sl g Link-Up 4wg ¢
353 (oo amlin CPU 53 0 53,050 CPU 33 o Ot 6,8 1 51 (5,8 gr sl
bl ltle 05 OLSS )

Jols e Version o oL -y

(FEPROM Card) Load Memory &b simes 03 s 0L, =Y

Integrated SRAM 5 (RAM Card) Load Memory &b gses 03 5 0L =F

25h o s pliy 5 45, STOP « Standby CPU 35 GLSS ¥5Y 5) 5l 50 rl.\fﬁfl -0

4 by RAM 4 i3 RAM I g ,0,l8° b, Master CPU 5,5 0LSG F 5,0 51 ¢
Link 51 k8 b 5 Cns 58 0l OKGI Y 5500 (55 Gl o . ST (S Standby CPU

5L ek gl UD

S s> Self Test

3505, oo Self Test JolS™ (sl ) 4 ol Troubleshooting e js 59 L 555 o 5148, Jsl JLCPU 35
ST b s (S Sy 4 e B YT B S

15 @ Ts AS” o s (Test Slices ) S S gle Coond & 1 Self Test Sllas Jule (e RUN s

oBin 55 G Ol 35 JolS i s RUN Lo 3 b S e Jsb aids 41550 il o | llons 55

25 JSKE G CPU sla zalyly 3. ol s S StEPT7 Lo 5 51551 S s S
Properties - CPU 414-4 H - {(RO/54)

General l Startup ] Cycle/Clock Memory ] Retentive kMemany ] temony ] |nterrupts ]
Time-of-Day Interrupts ] Cuclic [ntermpt ] Diagnostics/Clock, ] Protection H Farameters

Parameters for Expanded CPU Test

Tezt Cucle Time [min]: '@

| Reaction to BAM/Process-lmage Output Table Companson | QREelR)={H =15 [ulnk | e

)yM‘Pﬁ)Q)WW)b)M&Mbé&&‘)l{fjsself-rest;|
OB121 4 as  Jilgs1 g (81 Pl Cdew Sl (A
:CJ\:;L:‘JJ

3, o Defective we 4 1> JS2aCPU o
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AT s ;3 Single mode &l 4 (R @
354 o o Diagnostic Buffer ,» JSalcle @

OB121 4 Jay  Jilgs18 b (551381 cow Sl (@
RGNS
33 s Trouble shootingus 4 5,05 |Sae CPU o
AT o 55 Single mode Il 4 (s @
544 s oo Diagnostic Buffer ,» JSal Cle @
Lo 4 ls Ko CPU &gl 55 Gay Cda b) 358 o35 o o,bs5 OB121 ST o
AT s 5> Single mode & 5.z e 3 L) Al Defective
RAM/PIQ 4w lie JICH! (g
«5). 35, s Trouble shooting 4 4 Standby CPU 4 oi @L; Redundant &Sl e Sl o

. 544 o < Diagnostic Buffer ;s JISal e 5 (Gl (55 i s Sy 53

Checksum sbls (&
s el 5 sl Gille aten 513, Sl o

Single mode & ) s (e S 4, Defective s 4 515 Jiw- CPU
adss Jog 5l day o
s e aslsl 8 4

LSTOP o Jab e 53 )3 JSCia CPUL 535 o 5ol st S Self Testdsb s
Ll o L Single mode (Single mode L STOP &Jl> )

ys Mol b -
C LS Self Test J b s

. 335 s~ Trouble shooting we 4 45 JSea CPU - -
(Redundant & ,3)

4T oo 53 Single mode &) 50 & g -
55, o Defective de 4 45 |S2a CPU -

Trouble shooting s s

AT e 3 Single mode & ) 50 4 PR -

255 oo o5 Diagnostic Buffer ;s JSal cle G5 oVl ples 5> -
JS" s Defective Lo 4 4ls JSie CPU ¢ iy (3Ll 5,V bisams ChecksumJiKal $1 -

by dal g Single ds 4 e
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SFC dawgi (o7 ldow 0o Jké e 9 0oy JW

1355 oo SSCSelf Test g5, (550 55 5 6,8 lade 5 J 287 (51, H-CTRL &SClaw ¢ L SFCO0

"H_CTRL™

—lEN

—REQ FET VAL |-
—MODE EUST =
—| SUEMODE ENO |-

Do o Jl i SSB COT A alul ;oS il G &G REQ 635 )

5,8 sleul ()8 Glade 5 55 S1ai Ol 5 e OT Ly &5 Sl ol S tMode (6555

5 Slas Mode
UPDATE s S Jleé & 1
UPDATE (s S Jls 2
UP- LINK 5 S Jlsb 3
UP- LINK&s S e 4

sl Word & 50 S 55 Submode QT\falﬁA@\p\J}cﬂggl{&L@;qMode 055 3,08

D dade G ssdienls

Mode (g Sub mode
20 Sub mode AS™ L odd jaduive S 05,5 Jleb 8
BY) C).LM\HL;I 5l USL
21 Sub mode JS™ L edd adeie S 03,5 Jle
A g
22 Sub mode AS” L ol eduie S (555 S|
Sub mode Description
W#16#0 SP7-ASIC-Test
W#16#1 Code Memory Test
WH16#2 Data Memory Test
WH#16#3 Operating System Code Checksum Test
WH#16#4 Code Block Checksum Test
WH1645 Comparison Of Numbers,Times,Marlfers and Data block in Redundant
Operation
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Al 5 STOP e 4 CPU ¢ il Jlab 2 ol YF 1 2y gl 2 S S RedUNDaNt gt 3 15705
,;|>¢\,,.J‘|,J,\§¢M;&uuijb,wsu\,&tpw,\ig&, b e ol 53 (S S5

sl

SFC90 sy =95
Jbs L5748 ol otias Ol AL Y F1 5 Sl S oy g S BUSY G sls 55 93 SFC0
Lgllas.\f&;wtc?w;.waﬁ_Retval o 5 sl ol eSS e il dle L L (gl

s e 0lai 1 2SS @l 2l g e ez

)lrw:)éH 6&@)‘}5'@5&»}5:@"/—\1
O o 3 H s 655 ST 2803 U H (6l s @ 13l E5ui (g )8 (5 035 4L
Aas o513 Single da 535038 ol Redundant Lol |y i Gl gl 4 STl 4y Ol
3,155 5 55 6l Cdew Sl ks OS] IS sk
o3 S S5 6,y ST crils b BLal la o5 4 g ,l5 05 S WLl -
S claRemote 1/0 s, 51 g ,lS zals 5 L 03 S wlsl -Y
LIS Jls LIS S oslizal ¥
CPU (gls byl 5y uid —F
odd el Sl )l (sla el Lk -0
Do 1 s LIS e 53 LT i OG5 5l S
CPU ol sl el )l 51 & )
DP Master «é (g5, s JUsl Co u -Y
STH,S7 oVl -
P Y
330155 o 1, DP &t 4 by« CPA43 oIS 5 LI &S, Jlail & b s e IMABL 5 IM460 slgi,S
Ol ol G 055 i pols s (555187l 3503 130 1) T sl 538 2 L s,ls 587

AL e sy
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U o 3O H (S i 4 1321 0 7 Lo (A
DP S (g5, L Central &S5 a4 8 o 53 015 oo 1) (comlin /O 6lg )18 wile) conlin 1551 i

g a3l S 5 sl ek s S WL
el 8 Jsae REAUNDANE o 55 0t Sl 3. s 4 il 11 s 0357 SL51: Sl pd
13,5 Lol T 4 1) 55,0 Aile Ay Sl 1 Edens Ol g5 oo

Rack « Central slg, 5" 05 8 5,1y =)

,Y¥ e sla DP-station 4 &o,8" 05 S aply -

DP-Master 4S.& (55, - > DP-Station o> S35 -V
.vm@‘ul;l;P’)l{qRedundant.u):QlfLJW,.uT.w}saﬁW;&,;&@a
) 0 03Litunl 4l s 53 5 0kiS a3 T Lo Sl S | 6 s
e Ol ) i I3 a5 AST Sl StepT asl; s Offline s 5 1, s S g pud
A 3 s PLC 4 S eyl
455 5la OB 3 Sles s 5525 5l Olebsl : P pid
ol Cewys ey 4y g s Q)}«ﬂjéw6%}5&.«@122)86,.85,82,4)( $WLOB ),
S 3 5LI5PLC ay s 5 sl 2 ¢ slowl 1y LT s 555 50 Lo OB 1. 505 dal g
Standby CPU 05 5" Stop : p ylgzr pod
Stand by bzl b ! ;3 PLC> Operation Mode (¢35, ;L 3! Simatic manager st lew &
.48 Stop | 5T CPU

o Redundant de 5fezeew JS s sl o BLRUN &) gy 5 OS'LS” Master CPU - @

3,5 o)) 5SOP s 45 0k
3.5 A8l s Master CPU Lzl s K> Standby CPU 4 fuate o e <SG s /0 @
STOB70 (Jy . 555 o0 03) Ik ods I, b CPU-Redundancy s, o 5l sl < OB72 o
345 Call Wl g o3 Sl 1/O-Redundancy 4 b e

CPU-Stand by 4 Lo g S 035 5501 iy pd
.r_.:fdaz}bl: CPU=Standby « 1y dde ! 331 Cdew el 55 Cnl Single mode & g S5

355 341 CPU w4 Single de ;3 Lk Slbols )l gin S s b,y d>gd
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0T Gl s Master 25 sy Standby-CPU 05,57 5lds 55 1 el p8
With Modified , S"S s RUN |, Stand by-CPU U ,, PLC>Operating Mode (¢ s 3| sslewsl L
paled (o Sl Configuration
t sl s
AT oy Master Ol ze 4 35,8 15 Update . Link-Up s ,5 Stand by CPU_ e
250 (oo b 5 SIOP e 4 LS Master e
ST a8 g e gy S L Single Mode &) s g @
dal g 25 uysT b6 Lo Master L 5 L3 Master-CPU 4 L g o 0 e &G s 110 @
S
Master- jLastl 53 5ol S (65 Gs2 Ol Jsb 55 e MaSter 4 by o 0 ,mnaSG e /O @
%,8 ) 35CPU
Redundant L 4 o, & i P8
STOP 4,5l o 5 o35 Master |5 sl « _Js Stand by-CPU « 4l ,, PLC>Operating (s s !
JS 0T 51 s 05,8 o )5 Update e Link-Up s 55 CPU (1 . =S oo Warm (g3t ol 1) ol
. 4T .+ > Redundant - 4 (e
al s 03 S 5 4kls 5 ks 1 phkd PAS
(Master) 48" 55615 CPU 43 JLsIDB ,FB,FC, OB 51, b 5,40 Ol o5

;\ML}{‘;};U@};J’,{,’DBL.u':.bl,:)\li(...,OUT,IN).uf,xaFB,l:s.LUf\ P TIS gt Y

(L35 oo a8 524CPU 53 1a) 555 oo ge5 g SEOP s 4 Redundant

H (S i 33 1321 08 5 B by bl g (@
LOffline &) poms (ks Sy 53 i 3550 SIS o 1) pad

053 Ly 3 OFfline &) gy (sl 0l Godm )IS7 4 b gy o 226T) el 5 Sl ek Jlasl Y P08
. Master-CPU « s 5lls 5 g5l

Standby-CPU 05 5" Stop :¥'pud

Standby-CPU 4 &t 1551 Cdews 03 S 5 4kils £ p0d
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Master-CPU (i Stop 4 zwe 58 1. PLC>Operating (s 5w law 5 Standby CPU (s 1.1 ol :ola.,\é
AT o 3 Master &) g0 45 L3 Stand By CPU 5 5 5

I, %5 CPU (31l of , PLC>Operating Mode (s sz Law 55 (L5 Master ) 55 CPU (g1l ol , T putd
AT s > Redundant Sl 4 e Update 5 Link-Up Jo-l o 51 5 58 51 o ¢ ptd (oo pla]

Wl ol b jme oin SCy 53 4T Gallae BLSI (6la ) i 5 LblS™ 5 L ,18 05,57 5LV pUS

HCPU ol 5la sl sl

o S o dbbl 05 S G (6 Lo 5 g A HweoNfig L 55 o5 B H CPU 5 5 gla il 5l
L gl
ML\[&'.L‘)S@&HCPU‘U‘\L)JJ&J)QJL»& -\
Ja.c‘5)|J'.'a|@&kg%l{}goTﬂ:ﬁdu.:;;@m&ﬁSYNC‘_;jjégybja)ww\
C,_.»‘_;)@'_.»:Q)ﬁbOTU.«.;_.A"-L'.‘Ab)b.;k}bo)p}:)ﬁ‘:ﬂbcpumﬁ'ﬂw.:ﬁ
348 5L CPU sl 4 o jlais b US”

.Redundant't .| Single S"H CPU ¢ 8" we -
S S T L= - TR RNt P JUS LR
:Single 4 Redundant 31 g (<
Al ly (Plisldsdke e
a5l 35 Jos y3 0)lss ¢ ils 1, CPU e
S35kl CPU w 1) ol (st S Single Mode &y sz 45 (gl 055, @

: Redundant 4 Single 3! & (<&
"tf{g}"ﬁ‘)u‘l’ttb‘d}*ﬁby CPU ;5 o

s 133 foe 53 0,bgs ails 5 1, CPU e
S 54615 CPU w1y ok (i S Redundant &y ey S (gl 055, @
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U7 > 50 CPU (S gl sl pudd
ol Aen i BB ST o 53 e gtally ) (o e H-CPU (gla e 3 i S3 5305 7, glailen

D IS a5l g el amis 55 TS, L bl

General ] Startup ] Cycle/Clock Memory ] Retentive Memory ] tdemary ] Interupts
Time-of-Day Interrupts ] Cyclic Interrupt ] Diagnostics/Clock ] Frotection H Parameters

Parameters for Expanded CPU Test -
Teszt Cycle Time [min]: 30
Reaction to R4k Procesz-Image Output T able Comparizon |TF|DI_|ELESHEII:ITINE _:_I

Update the Reserve

Cyclic Intermupt OB with Special Handling:

tonitaring T jpne

A arimum scan cycle bme extenzion [me]:

0o Calculate ..

3200

200 v ze anly

calculated

|5E|7 values

b awirnurn Cormmunication Delay [zl

)

b awirnurn Dizabling Tirme for Priority Clazzes: > 15

dinimum |0 Retention Time [mz]:

2 &Sl e bl 355 Lase 6,03 bl ¢ (6K D) &S, i BB sl sl o S
Sl p A2 dal g S Diagnostic L 5> WHL6#5966 4S™ L event 5 As dal o o315 PLC 4 RUN >
Als 8 S T3 Zamdg 1) bl ol L OT )

Sl ouLaT J‘.’.) J}v\} BE) H-CPU J::;J J;G 6\.&#‘)\{ &l«m:s

Tab Modifiable Parameter
Startup Monitoring time for signaling readiness by modules

Monitoring time for transferring parameters to modules
Scan cycle/clock memory Scan cycle monitoring time

Cycle load due to communications

Size of the process image of inputs

Size of the process image of outputs

Memory Local data (for the different priority classes)
Communication resources: maximum number of communication jobs (you are
only allowed to increase this parameter compared to its previously configured
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value.)

Time-of-day interrupts (for “Active” check box
every time-of-day
interruptevery time-of-day :
interrupt OB)OB) Starting date
Time
Watchdog interrupt (for every Execution

watchdog interruptevery
watchdog interrupt OB)

“Execution” list box

Phase offset

Diagnostics/clock Correction factor
Security Protection level and password
Fault-tolerant parameters Test scan cycle time

maximum scan-cycle time extension

Maximum communication delay

Maximum retention time for priority classes > 15

minimum 1/O retention time

W ps azils p Ll O 5 sleedd 58T e 53 Slme s el )l ok (6l BB Sl S e S L

Jlxe S pol sl gkl 09
tJyl pud

& s=* Hweonfig ,s Offline &) s |, CPU (gla 20l ol 58" Jl>= 55 Redundant & 5.2 e

.é&;ﬂl;PLCQJ;é@L}iEA{)mﬁ:
Standby-CPU (0 ¢ Stop : £93 pAd

S s A2 3 v.S s Stop |, Standby-CPU i ;3! SE PLC>Operating Mode (¢ s L
AT s > Single Mode

Standby-CPU 41 I ol )l 08 5 3410 ipguw pud

35505kl WL SVLasTy el 5 ¢ 358 5 5h1s 31 Cdew Lot Sl 51y N

Stand by-CPU (0 & yr9) ipsle> pd
Update 5 Linkup e z3108 w &ty 51 s CPU . =S o o 1, Standby-CPU L1l p 5 Lo 5

355 2SO L3 Master 5 4S5 o 1S 4 ¢ 5,5 Master Ol

(0b STOP 457) O CPU U8 & 9 i P
Standby < g2 CPU (! 5 LT s 55 Redundant &l (e CPU e 5> Warm Restart i
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I o> 38 H-CPU 48l sl g 985

il OLSS o511 &l )13CPU 53 8 Lol abil> @

APPSR - LLFLASH g5 4> sRAM g5 4> CPU 55 » Load Memory abil> o
s g bl il ST L sl 5l Sl SISl 55 45 H e bl Ol o pl 35 b
3 303 03Lizul FLASH SIS 5IRAM (sl adle ¢35 550
H-CPU dtadl> (il B! 89
ugtpuJait,,:;,J_UM.\;L.;L_;g;.ﬂu,{w.ufgdwwau,msxJélwuolk

..uf‘_gn!.xﬁ;;”rp'wdéb
oLl 5 BIOCKS 4 55 (55 sl y <SS L Ol oo 1y a S (6l 5L 55 g0 bl 3l jn 5 o 51 b
5,8 edalin S Al Object properties

Properties - Block Folder Offline

General Blocks l Ehecksum&] Address priarity: ]

Memory - — — =

Size in load memarny: RO0E bytes

Size in work, memaory: Code 3844 bytes
Data 170 bytes
Total 4014 hytes

SHoslizal 1y 5235 SLeSbl 0155 oo S oo SRS 15 (51 bl o s 0SS o oSl ekl ol

5 S 05 S sdaline View>Details (s g

Object name | Syrnbal... | Create... | Type | Size in the work rmemarny |

@ Systemdaten sDBE

LB LAD Organiza.. 110

0 FE1 Int_Fu.. LaAD Funchion ... 900

L3 FCE1 Fired ... 5TL Function )

&3 FCE2 LT_BT  SCL Function 2354

L+ FC102 Fead.. 5STL Function 406

i DB Inzt_D... DB Data Block 106

F DE10 DB DataBlock B4

MAUAT It Function_. WAT | Vaiable .. -
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) aS

el odis osls ol 5l Q}TA{V\J}L@:}U:CPU 4 S ST 5IVDT 5 VAT

R ]

J)M‘)Jﬁ@)@‘M@B))SFB bj}%@bf}ﬁoﬁllne Mﬁ))ﬂ\fdugﬁ@b

23,5 odalin 0§ = Online s

Memory Card aél> &, 3 oolaiw! b Load Memory: g 381

Load .:xf@)\}CPU 95 Ml 53 9555 o 03l CPU absl= 21530 (gl s MC L abasl> & yl8

.:ﬁMIJsQ)KMb}Wa.léél;-@wdb-wl,:wMemory

Front elevation Side elevation

- I
B

m

5]

=

% Type plate

E

=

= g

'5 g

Qoo

£ S
=

Grip

A;ar:bMd\AQ:;DB}FC)FB}OBLg\.ﬁdf%g‘jdﬂdkbl:-&)\{d))
:s)l.a.af}cdéjb-ojlftjjjg

RAM ()
(FEPROM) L Flash (¥

RAM &4l

33 8313 515 SVl 515 1) S5 S eslinl anl 5 3 (g5le 0,53 (61 Ol o 8l )
.r,:fdpoﬁs-soTJ;|,u¢§)é\{Step7 a5 3 b 3l S RUN/P L Stop Ae 55 CPU o™ -
R

sd o S Kan 0T (g5, Sledbl 354 03,57 0gm CPU 3l IRAM &8 10

25h o SLRAM Sl Asl bl s 5 55 Back Up wdis 5353 13 CPU 4 dis 81 (Y
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Flash &y

LOT G5 (Hs e, esliul a5 Lus 65lw 0,55 6l s RAM &)l87 40l Ol 55 o 55 )8 ol )

Fail Proof ~Sa ol 4 5 553 (a5 &S 0358 sl 0105 L 35 03557 05, )8 F14S ol oI RAM

ety

Program |, 6T CPU 555 (55, Olss o0 ysb pmers 35 (305 4l 4 PG (55, Ol s 15 Flash &8

.3 s

::;»J(\Js*\o‘};Lsoﬂjjj)jsj\é4{F|aShQ)l§4{MUJ{Q:J§LOQd‘5‘ﬁ
Step?t;ﬂjbjlw.r.__:{w;)bl)ﬂash S, cesls Ll 3 Stop A 5 1, CPU & o)
el (s 25515 CPU & 1 sl
o Load 0T a1y asb 5 5 e3ls 51 3PG )5 db s 0 Sl (g5, Offling b= )51, Flash & ,87 -Y
.V.:AAL;«)bSCPUQW‘)b‘)Q)KWVTLf

09 e 15 DS s 03,5 STOP |5 CPU Il adiad Sl g abibl (gla o )lS7 oy o3 (gl 155

sl

CPU 417-4H 38 Work Memory 4idl> 491381
Da g 6 SIS

513 3 5 s Work Memory 1531 O\SeI CPU 417-4H 5 Lis e

J}Ju:.ﬁ rl’u“‘ lf.\ Q}LA‘))CPU )L'.{)J upb- KSLGJJK QJ‘))‘J.;\;JK U’L‘ o

Slot2 —

polaricy
protection

Skt 1and 2
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.(,:A:)IJB\QL|)>(JQT.\.1L.JLL.)'EJ¢EAL>Q)K¢§J_MJ?\ .
@lﬁ&f&)g‘\é}%‘):ﬁ?—; Jéﬁéuluuljdaé)y):r}:;))lf (]

Q}JM‘}"ﬁ)dj.&"&Mh&)\{)‘é;w—ﬂ‘%{jw‘fb‘r:&bd;‘))“)s

Combination Slot 1 Slot 2

1 2 Mbytes —

2 4 Mbytes -

3 4 Mbytes 2 Mbytes
4 4 Mbytes 4 Mbytes

e Dl (s SSESD L (Sl 5 S0 adins 4 L G gls S8 0ol )l 3 wdge pa 1 T
(wwéw\{g@wur»)@pumﬂsuﬁcpugc;)\f@o.uu)wu
b8l g 38l 09
Load Ol e 55 FLASH &S L ax 81 aas las RAM &)lS LY gane CPU il 2153l
Sy Pl Cdean g sl 5 DleMbl &S Gl 5,8 @zl y ol Sl ol 5o Jg . sls 215301, Memory
Asled 0,3 FLASH o,
gl ails b bl 5131, 5 sleeds Sl ST srie Redundant us s ot S5
Standby-CPU (38 5~ Stop :) pud
.33, s Single Mode &>~ 4 e

ol ddl> 01> Sl Y pud
Standby-CPU &5 s 03 8 Jsals -
RACK ;I 54 CPU 0uiS 05, -
O s sm b Lo alible )8 o -
&S, ;3 CPU pali8 -
SYNC (sl se 0351 Joy Sl Olindsl =
.L..»\RUN-PL_RUN.L«):CPU5)}@_5_,.»&;;_(}‘01;:&19\ -
CPU 4% Joos -
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Load Memory &8> gl H1:Y pud
Q)Ka;),To},ﬁStandbyCPU j“)&@)\f&@u\ @KGJ& £ CVGJ"JAL;EM.LJB@_‘):
STOP flz 035 Sedar LCPU Slomsl 55 08 o 3505 15 g5 Oled 51 (Js oy o b >

L AS s Reset Conl g s
.,l}!DJJM,:Standby-CPU O3S Cagytd f"‘§

181 p g fawgs Standby-CPU (98 & ewrgy 10 pud
s Jos 2ol Master ol ge @ «iliE . <y 1y Update 5 Linkup J! . Standby-CPU e

Ly
354 »STOP SS5CPU o
4T o 55 Single Mode & oy ot @
A SIFLY Gleeds & &y, Oler 4 CPU yiload Memory b Lol dbsl> 215301 pud
Ir}bCPUQb;y}):Afb\é
RIPPW WStandby Sl Lo gd o5 Master Jy osls el | Update 4 Linkup J>!,. CPU I

AT > Redundant

Load Memory 4tbl> £oi g x5 89
:ﬁ)b&él,-;))lf@sp#b@‘fjﬁw

255 0 IS Gl ol s s 01555 6l i S RAM

235 2 S ol Al s edls (il o5 (gl 45T FLASH

b il bl 5 sl ol Redundant e s gt ol 551

A3l es G b 3l Standby-CPU 038 Stop : | ol

ST e (6 Sl 553 CPU Sl 53 ¢ o SoyIS7 0055 513 5 b )8 03,557 09,01 ¥ B
1Bl e G b 51 Standby-CPU 05 5" o o, ¥ o

Standby-CPU 4 53| Cvw (s Sy 5 asb 5 038 5500 1§ 7

D13 e 5 G b 5l Standby-CPU 038 a0 Pl
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s STOP Ji_a CPU 545 .~ Master 5 osls el 1) Update 4 Linkup >, CPU -l Sl 5o
AT oo 55 Single Mode Sl 4 0> 5
Y o as 55 CPU dlasle )l i poi 1
£33 CPU & 131 o (5 Sy 5 a0l 058 5 5b0s 1Y pl
NPl es Gk s CPU 038 iy, tA pE
Ao 4 pTew ¢ 350 o3 Master s esls et 1) Update y Linkup  J>I,0 CPU -l Cdlmsl s
AT 55 Redundant
S Y
35 plol Sl 03V G 10 oS RAM S8 s 5 12 @
¢ 5,5 L0adoT 4 PLC 31 05 1y 51580 Cduw 5 asly Ol o FLASH Syl o g5 gl 5 @

35 Gde 0lg e LY B ol b

TH (S piwaw 38 FLASH O, (59 cygd b9
¢ i 05,8 STOP 4 5L Sl Osb i RUN e 53 FLASH &) (g9, 0l o H G s 3

&35 Offline (salys UEss (CPU &b, 5 ) 3l Csew) Online slalys &8 CodT 5L i LI opl 61
D el e sl SO PGIPC
. s LI 3CPU 5 1, FLASH =48 5 05 5" Stop |, Standby-CPU - (A
ST S (g4 1, Standby-CPU dbsl> S7 5 b 51 (Y
4S5 4l Standby-CPU & 1 1531 Cdews sty S (F
oy 53 1y CPU §)led uiS™ 35). AiS” 55U FLASH )8 a1y aali 55 g5 3o b 51 (F
Simatic Manager PLC>Download User Program To Memory Card( A4S ol s
> Master &= 4 CPU -yl uiS™ 55, Operating Mode (s s 5 b 31 |, Standby-CPU (&
.:p@StopL;)fv“;,,\iT@
S e (65 1, CPU OT 1530 5 daw g 5 o5l 413 s CPU s 1, alis Flash oo,87 (7
S LSS 55 L8l sCPU oGl LF el (v
S e JS 55 S L5 4 gar Standby < gues « 45" Warm Restart 1, CPU -1 (A

238 . »Redundant
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H S piwaw 30 MTBF A-17
28 Cul et ls ¢ Calales o ke 0l L Mean Time Between Failure Caisws < MTBF
1S ol ke e 5 ST Sl 5 Whsike 53 33,8 (oa et e Olizeol B OT ol
Jl Vo= CPU sl , MTBF .
Jued =1/0 slg 5 sl MTBF .
Al 53l s MTBF e 5,87 o )5 o HUS s il ol (85 Sl (s 3L e
4R 33 ldeas 1 CPU ,5 1, FLASH =,8" 55,5 Stop |, Standby-CPU 85 5 52 dcloes

A Aal o ale 5 g 5l A ot MTBF :,;wa>uu|RedundantWQ|,;a

MTBF
2MDT + 2(1 — dc)}MTBF ,,

YLy

B MTBF: MTBFyy,

o e MTBF : MTBF 1y,

AT o s 5 02T 53 ez 51487 el 5:800e i 5 0L L Mean Down Time Caisws : MDT
MDT = oo 855 joon Olojt o (olulid Ol

o (Gl dids A 55 i yshe ) Cus w0l o 35> s o Lulis Olej: S7-400H >
el ol PY oo s Olo 4S5 FO _my ASL

RG] '/.WZ)» 3 | Diagnostic Coverage Caass :dC

: Availibity

Sl 83 bl 5 T o oy 35 Al 51 ol SIS b 53 b SIS 03l g 487 (g s Ol je b
W e <L)

MTBF,,;

V = MTBF,, + MDT

100%

L ST-400H (sl (s (g w3 Oljeal o (b Dlslons 43 (505 09k S G 6 OIS 4 4o 55
oS o e b sty S L) el (sla sty S
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Jooxe (S s b H i duy o

S b bl e 5 s 8,8 i 53 ) o bl Ol ST-ALT i &0 (ot Sy 5 JS8 )

Ll el ol QT LY

Standard CPU (.g. CPU 417-4)

Baseline

Mounting
rack, UR1

PS 407, 10 A
CPU 417-4
SM 421

SM 422

1

Fault-Tolerant CPU in Single Operation (e.g. CPU 417-4H)

Factor

Mourting rack,
UR1

PS 407, 10 A
CPU 417-4H

SM421
SM 422

Redundant CPU 417-4 H in split mounting rack

Factor

57

PS 407,10 A
CPU 417-4H
SMAZ

PS 407, 10 A

SM 421

SM 421

SM 422

Mounting rack UR2-H

LT CPU417-4H

2 fiber-optic cables

Redundant CPU 417-4H in separate mounting racks

Factor

50

Mounting
rack, UR1

SM 422

PS 407, 10 A
CPU #17-4H
SM 421

PS 407, 10 A

Mounting
rack, UR1

SM 422

CPU 417-4H
SM421

2% fiber-optic cables
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1/0 Redundancy b H (S apww 4w lio

s gr odomin OT 4 S bl b 548 8 553 4l Ol gm0 ees ST IO L 5 JSC

One-way, distributed 'O Baseline

2« fiber-optic cables 1

PS407, 10 A
CPU41T-4H _|

PS407, 10 A
CPU 417-4H

ET 200M
=]
2 (e
s 3@
\
|

Switched distributed 1/0 Factor
Jor.12*

2 fiber-optic cables

CPUMT-4AH T
PS 407,10 A
CPU417-4H 2

PS 407, 10 A

DP

o
D 'Y
ET 200M

32

IM1532
F—1{SM 321

SM 322

INTE

* A factor of 3 applies to the condition when the failure of an 'O module has resulted in the entire system
stopping. A factor of 12 applies when the failure of an 1O module has not resulted in the entire system
stopping.




ontrolengineers.ir]
© @controlengineers'

Yo\ N2 B S 9230

Single—channel, one—way /0O MTBF factor

2 fiber-optic cables 65

PS 407, 10 A
CPU 417-4H T
PS 407, 10 A
CPU 417-4H

% o
ET 200M ET 200M
N ] B Bl
RS 3 ¥
— = = I=
L = @3 L = 3|3
Single—channel switch IO MTBF factor
2% = fiber-optic cables 70
i |
T |
< | T < | T
[=] (=]
2| ¥ A
= = = <+
= > = >
w o w o
o [&] o [&]
[ Y l
oo =
HEAEIE:
=z |33
Active
backplane bus
— 1
FOE e
kNt B ]
Lo e (e | o0
== 5|7
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Redundant /O MTBF factor
2= fiber-optic cables see table below

PS 407,10 A
CPU 417-4H
PS 407,10 A
CPU 417-4H

o o
ET 200M 4 ET200M
3 5[ 8 53
| 3 33 L = 33
Table A-1  MTBF factor for redundant /0
Modules MLFB MTBF factor
Digital input module, distributed
DI 24xDC 24V BEST 226-1BKO0-0ABO 500
DI 8xNAMUR [EEx ib] GEST 226-1RFO0-0ABO 500
DI ExDC24V, interrupt GEST 221-TBHOC-0ABO 20
Analog input module, distributed
Al Bx13Bit GEST 336-1HEOC-0ABO 500
Algx12Bit GEST 331-TKF0O2-0AB0 25
Digital output module, distributed
DO 10xDC24Vi2A GEST 326-2BFO0-0ABO 500
DOBxDC 24V 24 GEST 322-1BFO1-0AAD 3
DO32xDC24V/0.5A GEST 322-1BLOO-0AAD 3
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Redundant 4Gl 40 3e5x0 H (S i 4o

Ll el esls Olas IS8 55 deslie o)

single-user 05

LA AT

il

Standard communication Baseline
1
ST-400 with
Single-user O3 ST-400H system fault-tolerant
CPU
A AT T AR KA
Fault-tolerant communication Factor
83

ST-400H system

Rl

ST-400 with
Tault-tolerant
CPU
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Fail Safe & Fault Tolerant Systems

D e

dodo 1 -1Y

FH g F (S b & psls” Y-1Y

iy a5 £l T-1Y

ST-400F it &5 (51321 £-1Y

F S i b 57 0-1Y

F i (S 9 1Y

F s 38 Blas o Ol 9 (g3l oly Y-1Y
FH o (S0 S A=Y

FH s 38 Billas o Oyl 9 (s3Il ofy -1
el S plso V1Y

s ply so g1y VV-1Y

S7-400F/FH s <3 (537 (Sld0 1YY
Wby sl g Syl dhaw Oyl \F-1Y
ol Olboliyl 16-1Y

syl ol oali5 § 51391 S (g ;g DG 10-1Y



(.OH‘.I"O](‘II"‘IIIC‘CTS 1y
O(a controlen"mctrs

dondo V-1Y
B 55 S s 5153 g0 (gle b oy T3 5 mlis 53 O gl 51 geaw 1531 o8
035 polie aial U Sla Comdy slallst s 53 &5 J 28 o e 1 255 3 )8 Dopg b Lol Bl
o Ol Tl ST o CaBgte (6l odd g i 5 celie s a1 OT L 5 0sls aslsl |y uuT 3 J 28
W) b T3 (S 03 o 5 30ls o 3 1) s lo e s Sl el ol Sap S5 ,S
J3d BB Olse gm0 (58 ploil (385 03 5 o ssb 4 L oV oS 53 o plos slaa T3
( High Availability)J =S~ e YL G pds s gla AT 5 i o 3 ol @5 ks
AT 5 5 (gla bt b aglie 53 ba e ) (WU a5 lanly 55 5kl o ot ¢ 5 o0 &

el iy S eSS e

(

CPU L K555l 51 0T pebawr o8 sl ("' Ko 3l" L o3l 20 aton J 287 0t VU (5 o i
S 25T 3 5L 5 ol 40T lie o O 5 ol it J 287 0t 1l oo (SS5 531 U
)l

s s e plonil SuSS Lislsn 1y SLSS aks — 455531 CPU 55 Yt — 435381 (131 JS™ b s
o313 aasl 1y J 8 6 Kon s St Hlos T 51 G o5 3,8 b 05 415 Hot Standby &Il s 55
w3 8 5 Spleskss Csmn Jsde Sl 51 g I ol s e Foulp o 5 mn s
255

e DS ol L s okl IS s 4 8T Sk 55 G Lan 5 ST e 0131
LealSans 5 SIS 55 Il ¢ o g o e st i ol glize YelS g b 5m a5 55 ol
T 5o 5l ks ol 55 el SRS G s Lo 5 (i Gl b T3 adsl olse o385 0l
15 sl 5 55,0 4 il 5 5 b S 03550 5 O prale 51 o 328 S S 55 558 (6,8

AL o T3 3 2h el (6515 g 3 (ol s e planil 1 0T 3 b LG
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¢S 51 (Fail Safe) (w9l Ol 4> 5 (Availability)(§ 9y (w guwd Ol s a3 o5 alies o ggore 5
3 (S T3 53,08 ¢ 5 oo 55t 35 30 I 38 (e
FH 9 F (S yw (S it & 35" Y-1Y
Moy 2 VU Sl Coasl 1 (Gl T 55 &8 Lg) (o S5 4 ool 2 J Sl b gt )
Sl &S a1 4T3 ol S8 e ¢ 3 Shae (35 L st g 85 o8 4 ooy T3 i 3.l
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User Times From To Max. Inaccuracy
10 ms 50 s +5ms

>50s 100 s + 10 ms
>n*50s (nt1)*50 s + (n+1)*5 ms

sl iy sl 5l A6 Sl Gl sl iomes sy dals olie ol )’l}:afgéb sl 4l

Wb 8 i 51, gl ey
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Input

CPU Password
In HWCONFIG, during configuration
of the CPU, "Protection" tab in the
"Properties" dialog box

Password for Safety Program
In SIMATIC Manager, Options >
Customize Safety Program

Requested at

) Downloading of the whole

program from CFC or SIMATIC

Manager

[J Downloading of F program

changes from CFC

[ ‘Downloading and deletion of F

blocks from SIMATIC Manager

1 Downloading to the EPROM

memory card on the CPU from

SIMATIC Manager

) Memory reset from CFC or
SIMATIC Manager

[J Modification of F constants in
CFC test mode

] Compilation of changes to the F
program

Switching safety mode on and off
1 Downloading of changes to the
data of the F program when safety
mode is inactive

[l Modification of F constants in CFC
test mode

Validity

Legitimization is valid without
restrictions, until explicitly withdrawn
via the corresponding SIMATIC
Manager function or until all Step 7

applications have been terminated.

An hour after the password has been
entered or until the access rights are

explicitly canceled
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F-run-time group
F driver
[\ Legenda:
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F-1i0
Number Communication Between And Safety-Related
1 F program in F CPU Standard program No
2 Standard program F program No
3 F run-time group F run-time group Yes
4 F program in F CPU F SM Yes
5 F program in F CPU F program in F CPU Yes
6 Standard program in standard Standard program in No
or F CPU standard or F CPU
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Number | Communication From... To Connection Type Safety-
Related
1 S7-400FH S7-400FH S7 connection, fault-tolerant Yes
S7-400F/FH S7-400F S7 connection, fault-tolerant Yes
3 S7-400F S7-400F S7 connection Yes
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0OB100

Network 1

CALL SFB29,DB 63  Call of SFB 29 with instance DB
PRES COUNT: =
PRES_COMP_A:
PRES_COMP_B:
EN_COUNT:

EN_DO:

SET_COUNT: =FALSE SET_COUNT =0, to generate pos. edge in OB 1.

SET_COMP_A: FALSE SET_COMP_A =0, to generate pos. edge in OB 1.
SET_COMP_B:
COUNT:
COMP_A:
COMP_B:
STATUS_A:
STATUS_B:

A

N

<
~o N
»
o

Scan BR bit (= ENO at SFB 29) to enable SFB 29 in OB 1

OB100 ;3 SFB29 ;T &b go (gl o) smo o il &5 S5 5 40 &Sx M24.0 5 14l OBL 5
P a;;d:ﬂmmpg;))ﬂ;it,,e,;.ugf@,;sng 033 1o L1y Jbe i 45 OBL 5 ol
Sl o SKETM24.1 551 s JLKn

3505 b B Slownl 53 3 4ke o313 YO iyles YU A 5 i IS 4yl luie SFB29 03 s L
o) s .33 Ke Jlab Set_COmp_A (55,5 0k True L ;5 A 5 awlis 5 ot Jlab Set_Count
Jlaé ;5 EN_DO (635 5.35le i s |y ol ps Sy 03 Ll (0 11251 a4 fuame LISy 501
338 Jlel CPU LIS Jdejlesiis 5 5 b ok

Y sl ate 69y 4 COMP_A (25 5 55 awslis glie jlis 5 Count =9 5 53 odd oyled Hldde
el otalive BB I g & VAT g Lo 5 oS o ey 20

Cw S35 s ol ool g, STAUS A s 5§ aolin bow g e oo YUt 4 S5led lie 5
S5 4 S QI240 s 5 Cons SO M26.0 &S ol 5 55 Lais asl s glgml 53 5 ol 4, M26.0

03 ghen Jlad Conl fozte ) Al
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OB1
Network 1
A M 24.0 1fM24.0=1,i.e. EN=1at SFB 29, SFB is executed,;
JNB mo01 If RLO =0, jump to m01
CALL SFB 29, DB 63 Call SFB 29 with instance DB
PRES_COUNT: =L#0 Define start value PRES_COUNT
PRES_COMP_A: = L#250 Define comparison value PRES_COMP_A
PRES_COMP_B: =
EN_COUNT: =1125.1 The counting process can be interrupted by activating
the normally-closed switch
EN_DO: =TRUE Digital outputs are enabled for Counter integrated
function
SET_COUNT: =TRUE Start value PRES_COUNT is passed
SET_COMP_A: =TRUE Comparison value PRES_COMP_A is passed
SET_COMP_B: _ Assignment of output parameters
COUNT: =MD 14
COMP_A: =MD 18
COMP_B: =
STATUS_A: M 26.0
STATUS B: =
mO1: A BR Query BR bit (= ENO at SFB 29) for
= M 24.1 error evaluation
AN M 26.0 If status bit A not set, conveyor
S Q124.0 belt 1 runs, Q 124.0 is reset by IF if comparison value

COMP_A reached from below.
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Actual value

Comparison
value
COMP_A

Comparison
value 50f----
COMF_B

Time-

Digital Gutput‘l 124 .1
'] 1

1 i .
L —— [ L i
Red lamp b Red lamp Time
lights up o lights up
Digital output 124.0 o
‘l [
| | -
L'_nl .
Motor is switched off L

Glis palis batl 53 &8 gl I b ABL o A5 S3 Y wb (gl 4T wlie OB100 ;5 48 s,
s b 3gh 5 ke 0303 00 Hllie B S awlie gl s YO Lluie A S anulie (gl awlis
53 p3lie ol 15 Cad OBL 53 6)bss janass & 055 OBL00 45 SFB29 (sla (63555 4 G g solie
DB (ron b1y 3556 550BL 05 5 igioe 0,503 DBE3 &S b5 3 236 1) 3 o &a OBL00
Sy bl e zws LB SSOBL s 58 slie U je e

AT a3 el oy 4 55 QI24.L IS (Y 5 0dkd Sy J5 e 12506 (slgss gy o

OB 100
Network 1
L L#0
T MD 0 Define start value PRES_COUNT in MD 0
L L#250 Define new comparison value PRES_COMP_A
T MD 4 inMD 4
L L#50 Define new comparison value PRES_COMP_B
T MD 8 inMD 8
SET Enable execution of SFB 29
= M 26.2

M 26.2 IfM26.2=1,i.e EN =1 at SFB 29, then SFB is executed:;
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JNB mO01 If RLO =0, jump to m01
CALL SFB 29, DB 63
PRES_COUNT: =MDO Assignment of input parameters

PRES_COMP_A: =MD 4
PRES_COMP_B: =MD 38

EN_COUNT: =FALSE Counter not yet enabled
EN_DO: =FALSE Digital outputs are not enabled for Counter integrated function
SET_COUNT: =FALSE SET_COUNT =0, to generate pos. edge in OB 1
SET_COMP_A: =FALSE SET_COMP_A =0, to generate pos. edge in OB 1
SET_COMP_B: =FALSE SET_COMP_B =0, to generate pos. edge in OB 1
COUNT: =MD14 Assignment of output parameters

COMP_A: =MD 18
COMP_B: =MD22

STATUS_A: =M26.0
STATUS_B: =M26.1

m01: A BR Query BR bit (= ENO at SFB 29) for er-
= M 26.3 ror evaluation
AN M 26.1 Fulfill start condition, i.e. red lamp
= Q1241 lights up
AN M 26.0 Conveyor belt on if comparison value
= Q 124.0 COMP_A not yet reached

Lsi JwB A S

OoB1
Network 1
A M 26.3 If M 26.3 = 1, SFB is executed,;
JNB mo1 If RLO =0, jump to m01
CALL SFB 29, DB 63
PRES_COUNT: =
PRES_COMP_A: =
PRES_COMP_B: =
EN_COUNT:  =1125.1 The counting process can be interrupted
by activating the normally-closed switch
EN_DO: =TRUE Digital outputs are enabled for Counter
integrated function
SET_COUNT: =TRUE Start value PRES_COUNT is transferred
SET_COMP_A: =TRUE Comparison value PRES_COMP_A is transferred
SET_COMP_B: =TRUE Comparison value PRES_COMP_B is transferred
COUNT: =MD 14 Assignment of output parameters
COMP_A: =MD18
COMP_B: =MD 22
STATUS_A: =M26.0
STATUS_B: =
mo1: A BR Query BR bit (= ENO at SFB 29) for er ror evaluation

= M 26.3
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Integrated functions

Interrupts  Counter l I:::uunter.-’-'-.] EnunterB] Frequency Meter] F'u:usiti-:uning]

Instance DB Counting Inputs N

DB Mumber: B3 g Rizing [positive]
v Automatic update Choar; IHising [pozitive]

at the zcan cycle check point

Output and Cormparatar — -

Counting Event:  Comp. %alue & Comp. Walue A Comp. alue B
Reached Abandoned Reached
oing Up [Eoing Do Going Up

Digital Output | Unaffected  w | o Unaffected  + | | ~

Hardware interupt, | | | @

Jolo s 5 0t Jlab 4By pls 58 03,57 57 4 L (6 Slad Doy (i alio oyl 3 S0 s
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OB 100
Network 1
L L#0 Define start value PRES_COUNT in MD 0
T MD 0
L L#6 Define new comparison value PRES_COMP_B
T MD 8 in MD 8
SET Enable execution of SFB 29
= M 26.2
A M 26.2 IfM26.2=1,ie EN=1atSFB 29,
then SFB is executed;
JNB mo01 If RLO =0, jump to m01
CALL SFB 29, DB 63
PRES_COUNT: =MDO Assignment of input parameters
PRES_COMP_A: =
PRES_COMP_B: =MD 8
EN_COUNT: =FALSE Counter not yet enabled
EN_DO: =TRUE Digital outputs are enabled for Counter integrated function
SET_COUNT: =FALSE SET_COUNT =0, to generate pos. edge in OB 1
SET_COMP_A: =
SET_COMP_B: =FALSE SET_COMP_B =0, to generate pos. edge in OB 1
COUNT: =MD 14 Assignment of output parameters
COMP_A: =
COMP_B: =MD 22
STATUS_A: « =
STATUS B: * =
mol: A BR Query BR bit (= ENO at SFB 29) for
= M 26.3 error evaluation

I B3 aslie LYyl o 550 a5 ol p3Y dd 03ls3E & plin S es3le OBL 5o
Y A5 5 Ml J S 61 OBL 3 555 (651 oy OBA0 Lo S TO Lol Cond g IBE 55 K
55 4Bl L8 51Q124.1 b g Ml 13 8 (o 4B D gm A il el B33 Ks ealinal

sl il Y B 5 s Jleb LDl LSn I el oS (gl s 0 sk
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OB1
Network 1
SET Motor for conveyor 2 is switched on
S 1124.2
A M 26.2 IfM26.2=1,i.e. EN=1at SFB 29,
then SFB is executed
JNB moO1 If RLO =0, jump to m01
CALL SFB 29, DB 63
PRES_COUNT: =
PRES_COMP_A: =
PRES_COMP_B: =
EN_COUNT: =1125.1 The counting process can be interrupted
by activating the normally-closed switch
EN_DO: =
SET_COUNT: =TRUE Counter is set at first OB 1 pass
SET_COMP_A: =
SET_COMP_B: =TRUE Comparison value PRES_COMP_P is set at first OB 1 pass
COUNT: =MD 14 Assignment of output parameters
COMP_A: =
COMP_B: =MD 22
STATUS_A: =
STATUS B: =
mo01: A BR Query BR bit (= ENO at SFB 29) for error evaluation
= M 26.3
AN TO When the time of 5 s has expired, the
R 1124.1 slide is no longer actuated.
A TO As long as the time of 5 s is running,
R 1124.2 the motor for conveyor 2 is switched
AN TO off and at the same time the slide is
FR TO triggered by the integrated function (Q 124.1)

S gliler s 03] o Jole s Lo 5 (55131 S 4By g5 o 3 S el (SO OBAO

MU,!)DJ{‘JJ?JL&MJ{Y{J.b@J}L&&)‘u\jﬁ45&;'.“’-).3‘)‘}'5‘;‘.’;»«LSLA):.AbliJD‘\A;;}‘;H_‘ﬁ%J

OB 40
Network 1

AN

L
SV

23 b (5516l (..1@ 456 0 0L L Extended Pulse &) 52y TO ,oss OB40

TO

S5T#5S Start timer TO for5 s
TO
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Spead in rpm
|

1080 -

960 -

Digital output 124.0

Ti'r_ne
Red lamp

Digital output 124 .1 ; lights up

k_‘\f'_'j Time

Yellow lamp lights up

O 5 g P S el 5 g Ly (S5 Al o8 s S aslie sl ulS 5 4S5 48 a5

S s s 3w 5 gt Gillae 1) i o) 50 1PM slgme o Il ol 5 5 ) 51 el LS

Comparison Frequency at a Configured Sam- o
Value Speed ple Time of 10's Upper/Lower Limit
L _ 18 Hz 4 (light slots) = 72 Hz
Upper limit 1080 rpm | 1080/ 60 = 18 Hz =72000 mHz
L _ 16 Hz 4 (light slots) = 64 Hz
Lower limit 960 rpm 960/ 60 = 16Hz =64000 mHz

i wlipy Gl &S 538 LU MHZ &) par ol 0V SFB30 s oslizal (sl Jol 1S3
Gsp Wil 5 555 o odalis OBL00 3 457 jshiilen . Ll ol 03,57 day Slomins ,3 OB100 5 OB1

Ll o> 8 3Lzl OBL ;3 SFB30 (53555 Olsim s e ol 5ok oot d ababl (gla ize Jot1s s
OT sl (635,54 1, 72000 564000 ia bl 5 YU pslie 505 Ido 1, SFB30 2856 OBL00 s
23T OBL 3 1l (sl 1 Jayl p3 BR Sy g1 b osDhay ol oo RESEE 1) 1a (53555 plo 5 oo
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OB 100
Network 1
L L#64000 Define comparison value PRES_L_LIMIT in
T MD 4 MD 4 (monitoring possible with STATUS VAR)
SET Enable SFB 30 execution
= M 24.0
A M 24.0 IfM24.0=1,i.e EN=1at SFB 30, SFB is executed;
JNB mO01 If RLO =0, jump to m01
CALL SFB 30, DB 62

PRES_U_LIMIT: = L#72000

PRES_L_LIMIT: =MD4
SET_U_LIMIT:  =FALSE
SET_L_LIMIT: =FALSE

FREQ: =
U_LIMIT: =
L_LIMIT: =
STATUS U: =
STATUS L: =
mol: A BR
= M24.1

Define comparison value PRES_U_LIMIT
Assign to MD 4

SET_U_LIMIT =0, to generate pos. edge in OB 1
SET_L_LIMIT =0, to generate pos. edge in OB 1

Query BR bit (= ENO at SFB 30) for error evaluation

E) ‘YL Sgd>= U Ll ol True m < "y )}b\.o.& Set L_Limit E) Set U_Limit s (635,93 0BL ;s

s ok by MDB (555 (5 5 S e .63 8 Jlab ok 0315 OB100 L5 LT sl 8 ol

@‘aM@JMDlZJA}Wl’rArpm Wjauuﬂ)‘ﬁﬁso )3U,¢}4OOOJJML

OB1
Network 1
A
JNB
CALL
PRES_U_LIMIT:
PRES_L_LIMIT:
SET_U_LIMIT:
SET_L_LIMIT:
FREQ:
U_LIMIT:
L_LIMIT:
STATUS_U:
STATUS_L:
mo1l: A
L
L
BEC
L
L
/D
L
*D
T

M24.1
mo1l
SFB 30, DB 62

TRUE
TRUE
MD 8

Q124.0
=Q1241
BR

M 24.1
MD 8
L#-1

MD 8
4000
L#60

MD 12

IfM24.1=1,i.e. EN=1at SFB 30, SFB is executed
If RLO =0, jump to m01
Call SFB 30 with instance DB

Set comparison values with pos. edge
Current measured frequency is stored in
MD 8

1f Q 124.0 = 1, red lamp lights up
1f Q 124.1 = 1, yellow lamp lights up
Query BR bit (= ENO at SFB 30) for er ror evaluation

End if valid speed value has not been read

Convert measured frequency to actual shaft speed

Speed is stored in MD 12 in decimal format in 1/min
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Ay S e Increment dobbloMaws! |y Cunl b K Jslae 5 Gl

D3 e Loy 53 4l ol 5h ) Lo dalSdone ol e5Y Positioning Sllee a 55 Jia ol 5
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39 dal g 5O e LT Increment

500 mm /0.12 mm= 4176 pulse
1000mm/ 0.12mm = 8333 pulse

Left-hand limit switch Right-hand limit switch

/

J_L‘

\

=®

Bl BERO ;

| i |

0 500 mm 1000 mm

| | |

0 4167 Pulses 3333 Pulses

Iolre b oslpen LG opl L disl 6,8 uile Ollas (gl abed 4w 53 ol (.‘)'Y I e Jle ol s

Wl ok 03,57 5 Jsd 5o LT Increment

Destination Position

Conversion for Specifying to SFB 39

750 mm : 0.12 mm per pulse = 6250pulses (distance increments)

750 mm
400 mm 400 mm : 0.12 mm per pulse = 3333pulses (distance increments)
100 mm 100 mm : 0.12 mm per pulse = 833pulses (distance increments)
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ol odaT Ay Siledn
SFE 39
— EN ENO |— DB60.DEX 157
O D—{ DEST_VAL ACTUAL_FOS [— DB60.0BD 10

4187 —1 REF_VAL FOS READY — 1
() 0— SWITCH_OFF_DIFF RE,_:_w_m — 0
0— BREAK POS_VALID |— 0
0— POS_MODE2
1— POS_MODE1
0= REF_EMABLE
0— Pos_STRT
0—1 SET_FOS
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DB 60
Address Name Type Starting Comment
value
STRUC

0.0 T

+0.0 DEST_VAL DINT L#0 Always contains the currently valid
destination position for drive (SW1,
SW2 or SW3)

+4.0 REF_VAL DINT L#4176 Reference point for BERO = 500.mm

+8.0 SWITCH_OFF_DIFF | INT 0 Switch-off difference (calculated at
startup)

+10.0 ACTUAL_POS DINT L#0 Output: Current actual value

+14.0 Control byte BYTE B#16#0 Control bits for positioning

+15.0 Checkback byte BYTE B#16#0
Checkback status bits from position-ing

+16.0 Istwl DINT L#0 Old actual value

+20.0 Swl DINT L#6250 Destination position for 1st machin-ing
step (750 mm)

+24.0 Swz DINT. L#3333 Destination position for 2nd machin-ing
step (400 mm)

+28.0 Sw3 RINT L#833 Destination position for 3rd machin-ing
step (100 mm)

+32.0 SK1 WORD WH#16#0 Auxiliary marker for sequencer

+34.0 SK2 WORD W#16#0 Counter for jump-to list

- END_S

=360 TRUCT

OB1

Network 1

Call positioning
CALL SFB 39, DB59
DEST_VAL :=DB60.DBD0  Destination position for drive
REF_VAL :=DB60.DBD4  Reference point for BERO
SWITCH_OFF_DIFF:=DB60.DBW8  Switch-off difference

BREAK := Unassigned means default value applies (0)

POS_MODE?2 :=DB60.DBX14.0  Jog mode forward

POS_MODEL :=DB60.DBX14.1  Jog mode backward

REF_ENABLE :=DB60.DBX14.2  Control signal: Evaluate reference signal

POS_STRT :=DB60.DBX14.3  Start positioning operation
SET_POS :=
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ACTUAL_POS :=DB60.DBD10
POS_READY :=DB60.DBX15.0
REF_VALID :=DB60.DBX15.1
POS_VALID :=DB60.DBX15.2
A BR
= DB60.DBX 15.7
Checking that drive is at standstill

L S5T#200MS
ANT1
SDT1
JC ml
L DB60.DBD 16
L DB60.DBD 10
T DB60.DBD 16
= DB60.DBX 14.4
m1: NOP 0
A DB60.DBX 14.5
JC m13
Switching the system on
A10.0
FP DB60.DBX 32.1
AN10.1
AN DB60.DBX 32.2
S DB60.DBX 32.0
AN DB60.DBX 32.0
JC m8
L DB60.DBW 34
JL m2
JU m3
JU m4
JU m5
JU m6
Jum7
m2: L0
T DB60.DBW 34
BEU
m3: NOP 0
AN DB60.DBX  14.1
S DB60.DBX  14.1
A DB60.DBX  14.4
BEC
L 1
T DB60.DBW 34
BEU
m4: NOP O
AN DB60.DBX  15.0
A DB60.DBX  14.4
S DB60.DBX  14.1
S DB60.DBX  14.0
ON DB60.DBX  14.1
ON DB60.DBX  14.0
BEC
L 2

© @controlengineers’
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Output: Current actual value

Checkback signal: Pos. op./jog mode terminated
Checkback signal: Reference point switch reached
Checkbacksignal:Synchronization hastakenplace
Scanning the BR bits (= ENO at SFB 39) for
error evaluation

Scan for drive at standstill
If no change in position within 200 ms,
then drive at standstill

Save old actual value and
current actual value
for next comparison

Memory bit for drive at standstill

Memory bit for processing set

Momentary-contact switch “Setup”
Edge evaluation for momentary-contact switch
Interlock with automatic mode

Auxiliary marker for “Setup” sequencer
Jump if not “Setup”

Counter for jump-to list

Call jump-to list

Traverse to left limit switch
Switch off axis

Start forward to right limit switch
Switch off axis

Terminate setup

Jog mode backward
Axis still at standstill

Next step

If positioning not terminated
and drive at standstill,
then switch axis to Stop

Wait for axis stop

Next step
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T DB60.DBW

mb5: NOP 0
A DB60.DBX
A DB60.DBX
R DB60.DBX

R DB60.DBX
BEC
SET

S DB60.DBX

S DB60.DBX

A DB60.DBX
BEC

L 3

T DB60.DBW
BEU

m6: NOP 0
AN DB60.DBX
A DB60.DBX
S DB60.DBX
S DB60.DBX
ON DB60.DBX

ON DB60.DBX
BEC
L 4
T DB60.DBW
BEU
m7: NOP 0
SET

R DB60.DBX
R DB60.DBX

R DB60.DBX

L 0

T DB60.DBW
BEU

m8: NOP 0
Automatic mode
Al0.1
FP DB60.DBX
AN10.0
AN DB60.DBX
S DB60.DBX
AN DB60.DBX
BEC
L DB60.DBW
JL m9
JU m10
JU m1l
JU mi12
m9: LO
T DB60.DBW
BEU
m10: NOP 0
L DB60.DBD

34

14.0
14.1
14.1
14.0

14.0
14.2
14.4

34

15.0
14.4
14.1
14.0
14.0
14.1

34

14.1
14.0
32.0

34

32.3
32.0
32.2
32.2

34

34

20
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If Stop signal active,

then reset Stop signal

Jog mode forward
Set control signal: REF_ENABLE
Axis still at standstill

Next step

Positioning not terminated
Drive at standstill
Switch axis to stop

Wait for axis stop

Next step

Terminate setup

Reset Stop signal
(terminate setup)

Reset counter for jump-to list

Momentary-contact switch for Automatic
Edge evaluation for momentary-contact switch

Interlock with “Setup”

Set memory bit for “Automatic” sequencer

End if not “Automatic”

Counter for jump-to list

Call jump-to list

Load 1st destination position
Load 2nd destination position
Load 3rd destination position

Load destination position for 1stmachiningstep
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TDB60.DBD 0 Save it as destination position for drive
AN DB60.DBX 14.3 Start positioning operation
SDB60.DBX 14.3
BEC
ON DB60.DBX 15.0 If positioning operation not yet terminated
ON DB60.DBX 144 or drive running
BEC
L1 Next step
T DB60.DBW 34
SET
R DB60.DBX 14.3 Reset control signal for start positioning
operation
SDB60.DBX 145 Start machining
BEU
mll: NOP 0
L DB60.DBD 24 Loaddestination position for2ndmachining step
TDB60.DBD 0 Save it as destination position for drive
AN DB60.DBX 14.3 Start positioning operation
SDB60.DBX 14.3
BEC
ON DB60.DBX  15.0 If positioning operation not yet
ON DB60.DBX 144 terminated or drive running
BEC
L2 Next step
T DB60.DBW 34
SET
R DB60.DBX 14.3 Reset control signal for start positioning
operation
SDB60.DBX 145 Start machining
BEU
mi2: NOP 0
L DB60.DBD 28 Loaddestination position for3rdmachining step
T DB60.DBD. 0 Save it as destination position for drive
AN DB60.DBX  14.3 Start positioning operation
S DB60.DBX 143
BEC
ON DB60.DBX = 15.0 If positioning operation not yet terminated
ON . DB60.DBX 14.4 or drive running
BEC
L O Next step
T DB60.DBW 34
SET
R DB60.DBX 143 Reset control signal for start positioning
operation
S DB60.DBX 145 Start machining
R DB60.DBX 322 Terminate automatic mode
BEU
Machining
ml13: NOP 0 Simulation of machining via waiting time
A T2
R DB60.DBX 145 Terminate machining
L S5T#2S

A DB60.DBX 145
SD T2
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SFE 39
— =M EMO | DB10.DBX 127
10000—{ DEST_VAL ACTUAL_FOS |—
0 — REF_VAL POS_READY [— 1
0 —| SWITCH_OFF_DIFF  ger yaLID [— O
0| BREAK POS_VALID — D
10.0 — POS_MODEZ
0.1 — POS_MODE1
| REF_EMABLE
0 — POS_STRT
0 — SET_FOS

DB10
Address Name Type Starting Comment
value
0.0 STRUCT
+0.0 DEST_VAL DINT L#10000 Destination position: Length of the foil =2 m
+4.0 REF_VAL DINT L#0 Reference point = 0
+8.0 IS';NFI TCH_OFF_D INT 0 Switch-off difference (calculated at startup)
+10.0 Break BYTE B#16#0 Maximum velocity = 10 V
+11.0 BYTE B#16#0 Unused
+12.0 Control byte BYTE B#16#0 Control bits for positioning
+13.0 Checkback byte BYTE B#16#0 Checkback status bits from positioning
- END_STR
=140 UCT
OB1
Network 1

Call positioning
CALL SFB 39, DB59
DEST_VAL :=DB10.DBD0  Destination position (foil length = 2 m)
REF_VAL :=DB10.DBD4  Reference point (foil start)
SWITCH_OFF_DIFF:=DB10.DBW8  Switch-off difference
BREAK :=DB10.DBB10  Maximum velocity
POS_MODE?2 :=DB10.DBX12.0  Jog mode forward
POS_MODEL! :=DB10.DBX12.1  Jog mode backward
REF_ENABLE :=
POS_STRT :=DB10.DBX12.2  Start positioning operation
SET_POS :=DB10.DBX12.3  Control signal: Accept REF_VAL as new actual
ACTUAL_POS := value
POS_READY :=DB10.DBX13.0  Checkback signal: Pos. oper./jog mode running
REF_VALID :=DB10.DBX13.1  Checkback signal: Ref. point switch reached
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POS_VALID :=DB10.DBX13.2

A BR
=DB10.DBX 13.7
Setting up the foil
A DB10.DBX 12.4
JCml
A10.0
AN 10.1
AN 10.3
=DB10.DBX 12.0
Al101
AN10.0
AN 10.3
=DB10.DBX 12.1
A10.2

FP DB10.DBX 12.7
A DB10.DBX 13.0
SDB10.DBX 12.4
Automatic mode
AN10.3
AN DB10.DBX 12.5
BEC
AN DB10.DBX 12.2
SDB10.DBX 12.2
SDB10.DBX 12.5
BEC
A DB10.DBX 13.0
S DB10.DBX 12.4
R DB10.DBX 12.2
R DB10.DBX 12.5
BEU
Cut foil, accept reference point
ml: NOP 0
A107
A DB10.DBX 12.3

R DB10.DBX 12.3
R DB10.DBX 12.4
RQ4.0
L S5T#500MS
ADB10.DBX 12.4
SDT1
A DB10.DBX 13.0
A DB10.DBX 12.4
AT1
S DB10.DBX 12.3
SQ4.0

Checkback signal: Synchron. has taken place
Scanning the BR bit (= ENO at SFB 39) for
error evaluation

During job execution: Cut foil? If yes,

then jump to execution: Cut foil
Momentary-contact switch: Jog forward
Interlock with jog backward

Interlock with automatic

Start jog forward

Momentary-contact switch: Jog backward
Interlock with jog forward

Interlock with automatic

Start jog backward

Momentary-contact switch: Cut foil andset reference
point

Edge evaluation for momentary-contact switch
Scan POS:READY for positioning terminated
Set memory marker for job request: Cut foil

Automatic mode switch

Auxiliary memory marker for terminating auto-
matic mode

Start positioning operation

Set auxiliary memory marker for terminating
automatic mode

If positioning terminated, then

set memory marker for cutting the foil

Reset auxiliary memory marker

Checkback signal from cutter, cutting termi-nated
Reference point has been accepted by IF as new
actual value

Reset signal

Reset memory marker for cutting job

Reset signal for cutter

Waiting time till drive standstill

(e.g.: 500 ms)

Positioning terminated,

Memory marker for cutting job set

and time out?

Then accept reference point as actual value
Start cutting
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S_AUTO & SYNC

i

spproach POS 1 (fasd convayor) I

—

Posithon reached

2 Lowsar gripper, plok up raw matarial I
Sleked up raw matzralt

3 Ralzs gripper I
Gripper up

4 Appreach POS. 2 [ proceseing machina) I

Pasitlon reached

ower grippar, get finished p., put down workp. I

Put down raw materia

G Ralsa gripper I
Gripper up
7 Approgach POS. 3 (testing statlon) I

Posiken reached

Lowar Grippar. get or put down test object

[we)

150 Tl d el

Put down Test abject

g Raless gripper I
Gripperup
10 —I Approach POS. 4 (dISChargse conveyor) I

Poslithon reached

Lowar gripper, put dewn finlzhed plece I

Put down Ninlshed plece

1

1

Ralegs gripper I

Gripperup

.

L
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Target positions

Conversion to pulses (distance increments)

Position 1 Feed conveyor

100 mm / 0.01 mm/Imp. = 10 000pulses

Position 2 processing machine

1800 mm / 0.01 mm/pulse =180 000pulses

Position 3 Testing station

3000 mm / 0.01 mm/Imp. = 300 000pulses

Position 4 Discharge conveyor

4500 mm /0.01 mm/Imp. = 450 000pulses

HWeconfig 5o  coad (S yiol 5l
255 r w5 Jader Gillee s el )

Parameters Input
Type of technology Positioning with analog output
Target range 100 pulses

(1 mm /0,01 mm/Imp. = 100)
Monitoring time 2000 ms

Maximum speed

10000 pulses/s

Creepl/reference approach speed

100 pulses/s

Axis type

Linear axis

Software limit switch Start

-5000 pulses
Operating range limit Start
(-50 mm / 0.01 mm/Imp. = -5000 pulses)

Software limit switch End

500,000 pulses
Operating range limit End
(5000 mm / 0.01 mm/Imp. = 500,000 pulses)

Reference point to reference
point switch

In plus direction

Increments per encoder 2500
revolution
Counting direction Standard

(Track A transition before B = positive actual value)
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Changeover Difference
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50 mm / 0.01 mm = 5000 pulses

Switch-Off Difference

0 slaa b S 55 gm sl s Target RaNge Caas (gslus b 8 55 1 5T ldie |tol

S oLzl SWitch Off akwols Ol sia | 5T 5 S (6,8 051l dunite abais b 1) (ks | abois alols
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DATA_BLOCK DB 6
TITLE =

AUTHOR : SIMATIC
NAME : DI_ANA
VERSION : 1.0

SFB 44
BEGIN

START := FALSE;
DIR_P := FALSE;
DIR_M := FALSE;
STOP := FALSE;
ERR_A := FALSE;
MODE_IN = 1;
TARGET := L#1000;
SPEED := L#1000;
WORKING := FALSE;
POS_RCD := FALSE;

MSR_DONE := FALSE;

SYNC := FALSE;
ACT_POS := L#0;
MODE_OUT :=0;
ERR := W#16#0;
ST_ENBLD := FALSE;
ERROR := FALSE;
STATUS := W#16#40;
ACCEL := L#100;
DECEL := L#100;

CHGDIFF_P := L#1000;

el 0 O 5521 3 DB6 L ol jon SFBA4 2S5 FB3 )5 5 0l 03 Iheo
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CUTOFFDIFF_P := L#100;
CHGDIFF_M := L#1000;
CUTOFFDIFF_M := L#100;
PARA := FALSE;
DIR := FALSE;
CUTOFF := FALSE;
CHGOVER := FALSE;
RAMP_DN := FALSE;
RAMP_UP := FALSE;
DIST_TO_GO := L#0;
LAST_TRG := L#0;
BEG_VAL := L#0;
END_VAL := L#0;
LEN_VAL := L#0;
JOB_REQ := FALSE;
JOB_DONE := TRUE;
JOB_ERR := FALSE;
JOB_ID :=0;
JOB_STAT := W#16#0;
JOB_VAL := L#0;
JOB_DBNR :=0;
JOB_DBOFFSET :=0;
RES[0] := B#16#0;
RES[1] := B#16#0;
RES[2] := B#16#0;
RESJ[3] := B#16#0;
RES[4] := B#16#0;
RESI[5] := B#16#0;
RESI[6] := B#16#0;
RES[7] := B#16#0;
END_DATA_BLOCK

- T—— S
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FUNCTION_BLOCK FB 3

TITLE =Sample 3: Loading portal

/IThis sample shows a practical application.
/IThe program has the following structure:

/I 1. Sequential control for automatic processing
/I 2. Operating mode section with position assignment / calculation
/I 3. Positioning call SFB ANALOG

/I 4. Evaluation of IN POSITION (POS_RCD)
AUTHOR : SIMATIC

NAME : PORTAL

VERSION : 1.0

VAR
DRV_EN:BOOL ; //SFB parameter: Drive enable
START : BOOL ; - //SFB parameter: Start general
DIR_P:BOOL; //SFB-Parameter: Start positive run
DIR_M : BOOL ; //SFB parameter: Start negative run
STOP : BOOL ; //SFB parameter: Run Stop
ERR_A: BOOL ; //SFB parameter: Global acknowledgment of hardware error
MODE_IN: INT; //SFB parameter: Operating mode
TARGET : DINT ; //SFB parameter: Target / Distance
SPEED : DINT; //SFB parameter: Speed
WORKING : BOOL ; //SFB parameter: Run in operation
POS_RCD : BOOL ; //SFB parameter: In specified position
MSR_DONE : BOOL ; //SFB parameter: Length measurement done
SYNC : BOOL ; //SFB parameter: Axis is synchronized
ACT_POS : DINT ; //SFB parameter: actual position value
MODE_OUT : INT ; //SFB parameter: active / configured operating mode
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ERR : WORD ; //SFB parameter: Hardware error
ST_ENBLD : BOOL ; //SFB parameter: Start enable
ERROR : BOOL ; //SFB parameter: Run start/resume error
STATUS : WORD ; //SFB parameter: Error ID
S_DRV_EN : BOOL ; //Control signal: Drive enable / Controller enable
S_STOP : BOOL ; //Control signal: Stop
S_ERR_A: BOOL ; //Control signal: Global acknowledgment of hardware error
S_REF:BOOL ; /IControl signal: Start Reference point approach
S_DIR_PF : BOOL ; /[Control signal: Jogging into positive direction, rapid speed
S_DIR_MF : BOOL ; //Control signal: Jogging into negative direction, rapid speed
S_DIR_PS : BOOL ; /[Control signal: Jogging into positive direction, slow speed
S_DIR_MS : BOOL ; //Control signal: Jogging into positive direction, negative speed
S_POS1:BOOL ; //Control signal: Approach Pos 1
S_POS2 : BOOL ; /IControl signal: Approach Pos 2
S_POS3:BOOL ; //Control signal: Approach Pos 3
S_POS4 : BOOL ; /[Control signal: Approach Pos 4
S_AUTO : BOOL ; //Control signal: Automatic=1 Manual=0
Posl : DINT := L#10000; //Setpoint: Position 1 (Feed conveyor)
Pos2 : DINT := L#180000; //Setpoint: Position 2 (Processing machine)
Pos3 : DINT := L#300000; //Setpoint: Position 3 (Testing station)
Pos4 : DINT := L#450000; //Setpoint: Position 4 (Delivery conveyor)
Speed_FAST : DINT := L#600; //Setpoint: RAPID speed (depending on maximum speed)
Speed_SLOW : DINT := L#100; //Setpoint: SLOW speed (depending on maximimum speed)
A_Posl : BOOL ; //Auto: Approach Pos. 1
A_Pos2 : BOOL ; //Auto: Approach Pos. 2
A_Pos3: BOOL ; //Auto: Approach Pos. 3
A_Pos4 : BOOL ; //Auto: Approach Pos. 4
Pos1_RCD : BOOL ; //Position 1 reached
Pos2_RCD : BOOL ; //Position 2 reached
Pos3_RCD : BOOL ; //Position 3 reached
Pos4_RCD : BOOL ; //Position 4 reached
POS_RCD_FM : BOOL ; //Edge evaluation position reached
TimeStartl : BOOL ; //Delay time 1 start
TimeStart2 : BOOL ; //Delay time 2
StepNr: BYTE ; //Step number
END_VAR
BEGIN
NETWORK
TITLE =Default values see OB100
/ISwitchover/switch-off difference, acceleration, deceleration and speed are set
/lin OB100

NETWORK
TITLE =Sequential control for auto mode

/IReset sequential control

A _#S AUTO;
JC sres;
R #A_Posl;
R #A_Pos2;
R #A_Pos3;
R #A_Pos4;
L O
T  #StepNr;
JU sEnd;

sres: NOP 0;

//Sequential control
L #StepNr;
JL se;
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se:

s0:

JU  s0; //Step O

JU s1;// Step 1, approach POS.1 (Feed tape)

JU s2; /I Step 2, lower gripper, fetch raw material

JU  s3; // Step 3, raise gripper

JU  s4; /] Step 4, approach POS.2 (Processing machine)
JU s5; // Step 5, lower gripper, fetch finished part, deliver raw material
JU  s6; //Step 6, raise gripper

JU s7;// Step 7, approach POS.3 (Testing station)

JU  s8; /I Step 8. Lower gripper, fetch / deliver test object
JU  s9; //Step 9, raise gripper

JU  s10; // Step 10, approach POS.4 (Delivery conveyor)
JU  s11; //Step 11, lower gripper, deliver finished part
JU  s12; //Step 12, raise gripper

JU  s13; //Step 13, return jump

L 0
T  #StepNr;
JU sEnd;
A #SYNC; //If axis is synchronized ...
JC next; //.. then next step
JU sEnd; //.. otherwise Stop

I

sl:

s2:

s3:

SET ;//ISTEP1
S #A_Posl; // -> approach POS.1 FEED CONVEYOR
A #Posl _RCD;//IfinPOS.1 ..
JC next; //.. then next step
JU sEnd; // .. otherwise wait

SET ;/ISTEP2
S #TimeStartl; // -> Lower gripper, fetch raw material
R #A_Posl;
A T 10; //When raw material is fetched ..
JC next; //.. then next step
JU sEnd; // .. otherwise wait

SET ;/ISTEP3

#TimeStart2; // -> Raise gripper
#TimeStartl;

T 11;// After gripper is raised ..
next; //.. then next step

sEnd; // .. otherwise wait

5>

I

s4:

s5:

%}

6:

SET ;//STEP4
S #A_Pos2; /I -> Approach POS.2 PROCESSING MACHINE
R #TimeStart2;
A #Pos2_RCD; // When in POS.2 ..
JC_next; //.. then next step
JU sEnd; //.. otherwise wait

SET ;//STEP5

#TimeStart1; // -> Lower gripper, fetch finished part, deliver raw material
#A_Pos2;

T 10; // When raw material is delivered ..

next; //.. then next step

sEnd; // .. otherwise wait

e5roo

SET ;//ISTEP6
S #TimeStart2; // -> Raise gripper
R #TimeStart1;
A T 11;//After gripper is raised

- T—— S
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JC next; /.. then next step
JU sEnd; // .. otherwise wait

11
s7: SET ;//ISTEP7
S #A_Pos3; /I -> Approach POS.3 TESTING STATION
R #TimeStart2;
A #Pos3_RCD; // When in POS.3 ..
JC next; /l.. then next step
JU sEnd; // .. otherwise wait

s8: SET ;/ISTEP8
S #TimeStartl; // -> Lower gripper, fetch / deliver test object
R #A_Pos3;
A T 10; // When test object is delivered ..
JC next; /.. then next step
JU sEnd; // .. otherwise wait

s9: SET ;/ISTEP9
S #TimeStart2; // -> Raise gripper
R  #TimeStartl;
A T 11;// After gripper is raised ..
JC next; /.. then next step
JU sEnd; // .. otherwise wait

Il
s10: SET ;//STEP 10
S #A_Pos4; I/ -> Approach POS.4 DELIVERY CONVEYOR
R #TimeStart2;
A #Pos4_RCD; // When in POS.4 ..
JC next; /.. then next step
JU sEnd; // .. otherwise wait

s11: SET ;//STEP 11
S #TimeStartl; // -> Lower gripper, deliver finished part
R #A_Pos4;
A T 10;//Finished part delivered ..
JC next; /.. then next step
JU sEnd; // .. otherwise wait

s12: SET ;//STEP 12
S #TimeStart2; // -> Raise gripper
R #TimeStartl;
A T 11; /[ After gripper is raised ..
JC next; /.. then next step
JU  sEnd; //.. otherwise wait

1/
s13: SET ;//STEP 13
R #TimeStart2;

L 0; //Return jump
T  #StepNr;
JU sEnd;

next: NOP 0;
L  #StepNr; //Load Step number ..
+ 1;//..and increment by 1 ..
T  #StepNr; // ..

sEnd: NOP 0; /End of stepping sequence
A #TimeStartl;
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L S5T#2S; /I Simulation "Lower gripper, Fetch / deliver part"
SD T 10;// viadelay

A #TimeStart2;
L S5T#2S; /I Simulation "Deliver tool plate”
SD T 11;// viadelay

NETWORK
TITLE =Default
/In this network the "Run Start signals” are reset, because the signals in the
IIspecific networks remain set due to conditional processing
CLR ;
= #START; // Start, general
#DIR_P; // Run Start, positive direction
#DIR_M; // Run Start, negative direction
0;
#SPEED; //Speed
NETWORK
TITLE =Reference point approach
//Setting requests and control signals for the operating mode “Reference point
/lapproach”.
1
//Definition:  You can synchronize the channel as a result of a
1 repetitive external event.
1
/IPrerequisites: 1. The axis must be configured
1 2. You are using an incremental encoder
A #S_REF; /[START REFERENCE POINT APPROACH
JCN ref; /]
3;
#MODE_IN; //Operating mode: Start reference point approach
#Speed_FAST;
#SPEED; //Rapid speed
#DIR_M; // Run Start, negative direction
ref: NOP 0;
NETWORK
TITLE =Jogging
//Setting control signals for the operating modes
/I - "Jogging into direction + with rapid speed"
/I - "Jogging into direction - with rapid speed"
/I - "Jogging into direction + with slow speed"
/I - "Jogging into direction - with slow speed".
1
/[Prerequisite: 1. The axis must be configured
1
A #S_AUTO;
JC tip4;

—Ar-unni

A -

A #S_DIR_PF; /JOGGING FORWARD AT RAPID SPEED

JCN tip;//
1

#MODE_IN; //Operating mode: Jogging

#DIR_P; // Run Start, positive direction

#Speed_FAST,;

#SPEED; //Rapid speed

—Arwn-dr

tipl: A #S_DIR_MF; //JOGGING BACKWARD AT RAPID SPEED
JCN tip2; /I
L 1
T #MODE_IN; //Operating mode: Jogging
S #DIR_M; // Run Start, negative direction
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L  #Speed_FAST;
T #SPEED,; //Rapid speed

tip2: A #S_DIR_PS; //JOGGING FORWARD AT SLOW SPEED
JCN tip3;//

1

#MODE_IN; //Operating mode: Jogging
#DIR_P; // Run Start, positive direction
#Speed_SLOW;

#SPEED; // Slow speed

—“rn-Ar

tip3: A #S_DIR_MS; // JOGGING BACKWARD AT SLOW SPEED
JCN tip4; /]
1
#MODE_IN; //Operating mode: Jogging
#DIR_M; // Run Start, negative direction
#Speed_SLOW;
#SPEED; // Slow speed

—Aru-dr

tip4: NOP 0;

NETWORK

TITLE =Absolute incremental approach

//Setting control signals for the operating mode "Absolute incremental approach™.
1

/[Prerequisite: 1. The axis must be configured

1l 2. The channel is synchronized, that is, a reference point
I approach must be carried out before, or a reference point
/Imust be set.

1
AN #SYNC; //Axis is synchronized
JC sma4;

A #S_POS1; /| APPROACH POSITION 1A (ABSOLUTE)
AN #S_AUTO; //
O #A_Posl,
JCN smal;

5;
#MODE_IN; //Operating mode: Absolute incremental approach
#Posl,;

#TARGET; //Target/distance

#START,; // Start

#Speed_FAST;

#SPEED; //Rapid speed

Hro-Adr-Hr

smal: A #S_POS2;// APPROACH POSITION 2A (ABSOLUTE)
AN #S_AUTO; /I
O #A_Pos2;
JCN.  sma2;

5;
#MODE_IN; //Operating mode: Absolute incremental approach
#P0s2;

#TARGET; //Target/distance
#START; // Start
#Speed_SLOW;

#SPEED; //Rapid speed

HAroAr -

sma2: A #S_POS3; // APPROACH POSITION 3A (ABSOLUTE)
AN #S_AUTO; /I
O #A_Pos3;
JCN sma3;
L 5
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#MODE_IN; //Operating mode: Absolute incremental approach
#P0s3;

#TARGET; //Target/distance

#START,; // Start

#Speed_SLOW;

#SPEED; //Rapid speed

AroAr4

sma3: A #S_POS4; /| APPROACH POSITION 4A (ABSOLUTE)
AN #S_AUTO; /I
O #A_Pos4;
JCN sma4;

5;
#MODE_IN; //Operating mode: Absolute incremental approach
#Pos4;

#TARGET,; //Target/distance
#START, // Start
#Speed_SLOW;

#SPEED; //Rapid speed

dAroAdr-r

smad: NOP 0;
NETWORK
TITLE =process jobs
/ICall of SFB ANALOG
1
I/[Transfer control signals and feedback, process the jobs.
A #S_DRV_EN;
= L 00;
BLD 103;
A  #START;
= L 0.1
BLD 103;
A #DIR_P;
= L 02
BLD 103;
A #DIR_M;
= L 03
BLD 103;
A #S_STOP;
= L 04
BLD 103;
A #S_ERR A,
= L 05
BLD 103;
CALL SFB 44,DB 6 (
LADDR = W#16#310,
CHANNEL =0,
DRV_EN =L 0.0,
START =L 01,
DIR_P =L 0.2
DIR_M =L 03,
STOP =L 04,
ERR_A =L 05,
MODE_IN = #MODE_IN,
TARGET = #TARGET,
SPEED = #SPEED,
WORKING 1= #WORKING,
POS_RCD :=#POS_RCD,
MSR_DONE = #MSR_DONE,
SYNC = #SYNC,
ACT_POS :=#ACT_POS,
MODE_OUT := #MODE_OUT,
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ERR ‘= #ERR,
ST_ENBLD :=#ST_ENBLD,
ERROR = #ERROR,
STATUS = #STATUS);
NOP 0;
NETWORK

TITLE = Evaluation of IN POSITION (POS_RCD)

A #POS_RCD; //In specified position
FP #POS_RCD_FM;
JCN rpos; /| Edge evaluation POS_RCD

A #S_POSI,;

AN #S_AUTO;

O #A_Posl;

S #Posl_RCD; // Position 1 reached (Feed conveyor)

A #S_POS2;

AN #S_AUTO;

O #A_Pos2;

S #Pos2_RCD; // Position 2 reached (Processing machine)

A #S_POS3;

AN #S_AUTO;

O #A_Pos3;

S #Pos3_RCD; // Position 3 reached (Testing station)

A #S_POS4;

AN #S_AUTO;

O #A_Pos4;

S #Pos4_RCD; // Position 4 reached (Delivery conveyor)

rpos: AN #POS_RCD; // Reset Position memory bit
R #Posl_RCD;
R #Pos2_RCD;
R  #Pos3_RCD;
R #Pos4d_RCD;
END_FUNCTION_BLOCK

DATA_BLOCK DB 3
TITLE =
VERSION : 0.0

FB 3

BEGIN
DRV_EN := FALSE;
START := FALSE;

DIR_P := FALSE;
DIR_M :=FALSE;
STOP := FALSE;
ERR_A := FALSE;
MODE_IN :=0;
TARGET := L#0;
SPEED := L#0;

WORKING := FALSE;
POS_RCD := FALSE;
MSR_DONE := FALSE;
SYNC := FALSE;
ACT_POS := L#0;
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MODE_OUT :=0;
ERR := W#16#0;
ST_ENBLD := FALSE;
ERROR := FALSE;
STATUS := W#16#0;
S_DRV_EN := FALSE;
S_STOP := FALSE;
S_ERR_A := FALSE;
S_REF := FALSE;
S_DIR_PF := FALSE;
S_DIR_MF := FALSE;
S_DIR_PS := FALSE;
S_DIR_MS := FALSE;
S _POS1 := FALSE;
S_POS2 := FALSE;
S_POS3 := FALSE;
S_POS4 :=FALSE;
S_AUTO := FALSE;
Posl := L#10000;
Pos2 := L#180000;
Pos3 := L#300000;
Pos4 := L#450000;
Speed_FAST := L#600;
Speed_SLOW := L#100;
A_Posl := FALSE;
A_Pos2 := FALSE;
A_Pos3 := FALSE;
A_Pos4 := FALSE;
Posl_RCD := FALSE;
Pos2_RCD := FALSE;
Pos3_RCD := FALSE;
Pos4_RCD := FALSE;
POS_RCD_FM := FALSE;
TimeStartl := FALSE;
TimeStart2 := FALSE;
StepNr := B#16#0;
END_DATA_BLOCK

el W2
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ORGANIZATION_BLOCK OB 1

TITLE =Cycle Execution

//Application sample for S7-300C technology: Positioning with analog output
1

/IFunctions / function blocks used:

/I FB3 FB PORTAL Sample 3: Loading portal

/I SFB44 SFB POS_ANALOG Integrierter Systemfunktionsbaustein
/i

//Data blocks used:

// DB3 DB DI_PORTAL Instance DB to PORTAL

// DB6- DB DI_ANALOG Instance DB to SFB POS_ANALOG
VERSION : 1.0

VAR_TEMP

OB1_EV_CLASS : BYTE ; //Bits 0-3 = 1 (Coming event), Bits 4-7 = 1 (Event class 1)
OB1_SCAN_1:BYTE; //1(Cold restartscan 1 of OB 1), 3 (Scan 2-n of OB 1)

OB1_PRIORITY : BYTE ; //1 (Priority of 1 is lowest)
OB1_OB_NUMBR: BYTE ;//1 (Organization block 1, OB1)
OB1_RESERVED_1:BYTE; //Reserved for system
OB1_RESERVED_2: BYTE; //Reserved for system

OB1_PREV_CYCLE : INT; //Cycle time of previous OB1 scan (milliseconds)

OB1_MIN_CYCLE : INT ; //Minimum cycle time of OB1 (milliseconds)
OB1_MAX_CYCLE : INT ; //Maximum cycle time of OB1 (milliseconds)
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OB1_DATE_TIME : DATE_AND_TIME ; //Date and time OB1 started
RETVAL_CTRL : INT ; //Return value CTRL

END_VAR

BEGIN

NETWORK

TITLE =Call of sample program

1

/i

CALLFB 3,DB 3;//Sample 3: Loading portal
BE ;
END_ORGANIZATION_BLOCK

ORGANIZATION_BLOCK OB 100
TITLE =Complete Restart

AUTHOR : SIMATIC

VERSION : 1.0

VAR_TEMP
OB100_EV_CLASS : BYTE; //16#13, Event class 1, Entering event state, Event logged in diagnostic buffer
OB100_STRTUP : BYTE ; //16#81/82/83/84 Method of startup
OB100_PRIORITY : BYTE; //27 (Priority of 1 is lowest)
OB100_OB_NUMBR : BYTE ; //100 (Organization block 100, OB100)
OB100_RESERVED_1: BYTE ; //Reserved for system
OB100_RESERVED_2: BYTE ; //Reserved for system
OB100_STOP : WORD ; //Event that caused CPU to stop (16#4xxx)
OB100_STRT_INFO : DWORD ; //Information on how system started
OB100_DATE_TIME : DATE_AND_TIME ; //Date and time OB100 started

END_VAR

BEGIN

NETWORK

TITLE =Reset control signals

L 0
T DB3.DBW 26; // Reset Control signals Sample 3

NETWORK

TITLE =Default values

//Switchover/switch-off difference, acceleration and deceleration

1

L#5000; // Switchover difference

DB6.DBD 38;

DB6.DBD 46;

L#60; // Switch-off difference

DB6.DBD  42;

L#60;

DB6.DBD 50;

L#10000; //Acceleration

DB6.DBD 30;

L#10000; //Deceleration

DB6.DBD 34;

L#0; // Rapid speed (e.g. 600, depending on creep/maximum speed -> see HW Config)
DB3.DBD 44;

L#0; // Slow speed (e.g.300, depending on creep/maximum speed -> see HW Config)
DB3.DBD 48;

ArArAr A A A 44

END_ORGANIZATION_BLOCK
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l_ Start filling or clearing luffer
1 _| Ap_p[ﬂﬂt:h s Refp 7 is the number of
) | Synchronized axis already buffered plates
2
Fill buffer © alClear buffer”
I_ Fill buifer & Z=<12 I_ Clear buffer & Z2=1
3 —| ﬁ.p_p[c-ac:h roll track position | 7 —| Ap_pr_oau::h buffer position
I_ Position reached I_ Position reached
4 —| Pick up tool plate | 8 Pick up tool plate
Counter Z=7-1
I_ Picked up tool plate I_ Picked up tool plate
q —| Approach buffer position | q —| Approach roll track position |
I_ Position reached I_ Position reached
& Put down tool plate 10 —| Put down tool plate |
Counter Z=Z+1 |
=1
Put down tool plate
2 Saffy limits and error evaluation
have not been used in order to
11 keep program size fo @ minimwm.
I
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100 mm / 10,000 Pulse = 0.01mm
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el 5 sl G s

Target positions

Conversion in pulses (distance increments)

Buffer height 12

Buffer height 1 + (12-1) * Buffer comp. height
1100 mm + (12-1) * 100mm = 2200 mm
2200 mm : 0.01 mm/pul. = 220 000Pulses

qufer 2.11 See calcultion for buffer height 12

eight

Buffer height 1 1100 mm : 0.01 mm/pul. = 110000 Pulses
Roll track height 600 mm : 0.01 mm/pul. = 60000 Pulses
Reference point 300 mm : 0.01 mm/pul. = 30000 Pulses
Buffer com .height | 100 mm: 0.01 mm / pul= 10000 Pulses

Hwconfig & lowtass
el 5 g Gb Olekey

Parameters Description

Type of technology Positioning With Digital Outputs

Type of control 1

Target range 100 pulses (1 mm/0.01 mm/Imp. = 100 pulses)
Monitoring time 2000 ms

AXis type Linear axis

Software limit switch Start

25000 pulses Operating range limit Start (250 mm / 0.01 mm/Imp. = 25000
pulses)

Software limit switch End

250000 pulses

Operating range limit End

(2250 mm / 0.01 mm/Imp. = 225 000 pulses)

Reference point coordinate

30000 pulses

Reference point to
reference point switch

In plus direction

Increments per encoder
revolution

2500

Counting direction

Standard
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Changeover Difference
360mm Jle ol 55 dw s Creep o 4 rapid S 1 glys LiS o b oS Gl a alols ol

Wl ol 6000 Uslas 0.01 MMy 0o b oS ool 0t a3 8l

Switch-off Difference
w8 5 8 JUT Jte 55 ol ad oo ol o T (o Sy 353 n il o7 i bl Sl

5 U100 sl s ) Target Range el ssbue b ;5 55 1, OT il o Aol e A
15 SR e L B eps (e =S > Absolute Incremental 4 ;3 1, JG , 5 w5 A (el
- 3 yldas Jle ol s v..f s )l Switch off Difference Ol sis 4 03,57 ik | Liaie b (oM

:r:f@))b MUJ.:)} \)ﬁjﬂ:b{a w@‘ oJ-.ATgL.wJuZSOO

Switchover difference + = 6000 pulses
Switchover difference - = 6000 pulses
Switch-off difference + = 250 pulses
Switch-off difference - = 250 pulses

LB 5 Dy ses g e 0303 (6399 Olgm S (6 olae sl

Parameters Setting Meaning

PosCon XX XXX XXX Setpoint Position value roll track height

PosS1 XX XXX XXX Setpoint Position value buffer 1

PosSH Setpoint Position value buffer compartment
XX X XX height (relative dimension)

S DRV_EN 1 Control signal: Drive enable

S_Fill 1 Start auto mode for filling the buffer

S_Empty 1 Start "Clear buffer" auto mode

S _REF 1 Start reference point approach

S _DIR_PF 1 Start jogging forward at rapid speed

S DIR_MF 1 Start jogging backward at rapid speed

S DIR_PS 1 Start jogging forward at slow speed

S DIR_MS 1 Start jogging backward at slow speed

S _PosCon 1 Approach roll track Start Pos (absolute)

S _PosS1 1 Approach buffer 1 Start Pos. (absolute)

S_PosS_P 1 Approach buffer Start Pos. +1 (absolute)

S _PosS M 1 Approach buffer Start Pos. -1 (absolute)

DB3 U ol yor FBL 2856 OBl 3.0l 0sT iy Slmins 55 OBL 5 OB100 sl p Slowns 5 ol b
sl 0 Ol 51 3DB6 L ol yon SFBA6 2SS FB3 s 5ol 03 o
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DATA_BLOCK DB 6
TITLE=

AUTHOR : SIMATIC
NAME : DI_DIGIT
VERSION : 1.0

SFB 46

BEGIN
LADDR := W#16#310;
CHANNEL :=0;
DRV_EN := FALSE;
START := FALSE;
DIR_P := FALSE;
DIR_M := FALSE;
STOP := FALSE;
ERR_A := FALSE;
MODE_IN :=1;
TARGET := L#1000;
SPEED := FALSE;
WORKING := FALSE;
POS_RCD := FALSE;
MSR_DONE := FALSE;
SYNC :=FALSE;
ACT_POS := L#0;
MODE_OUT :=0;
ERR := W#16#0;
ST_ENBLD := FALSE;
ERROR := FALSE;
STATUS := W#16#0;
CHGDIFF_P := L#1000;
CUTOFFDIFF_P := L#100;
CHGDIFF_M := L#1000;
CUTOFFDIFF_M := L#100;
PARA := FALSE;

DIST_TO_GO := L#0;
LAST_TRG := L#0;
BEG_VAL := L#0;
END_VAL := L#0;
LEN_VAL := L#0;
JOB_REQ := FALSE;
JOB_DONE ;= TRUE;
JOB_ERR := FALSE;
JOB_ID :=0;
JOB_STAT := W16#0;
JOB_VAL := L#0;
JOB_DBNR :=0;
JOB_DBOFFSET :=0;
RES[0] := B#16#0;
RES[1] := B#1640;
RES[2] := B#16#0;
RES[3] := B#16#0;
RES[4] := B#16#0;
RES([5] := B#1640;
RES[6] := B#16#0;
RES[7] := B#1640;
END_DATA_BLOCK
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FUNCTION_BLOCK FB 3

TITLE =Sample 3: BUFFER STATION

/[This sample shows a practical application.
/IThe program has the following structure:

/I 1. Sequential control for automatic processing
/I 2. Operating mode section with position assignment / calculation
/I 3. Positioning call SFB DIGITAL

/I 4. Evaluation of IN POSITION (POS_RCD)
AUTHOR : SIMATIC

NAME : STORAGE

VERSION : 1.0

VAR
DRV_EN : BOOL ; //SFB parameter: Drive enable
START : BOOL ; //SFB parameter: Start general
DIR_P :BOOL ; //SFB-Parameter: Start positive run
DIR_M : BOOL ; //SFB parameter: Start negative run
STOP : BOOL ; //SFB parameter: Run Stop
ERR_A:BOOL ; //SFB parameter: Global acknowledgment of hardware error
MODE_IN : INT; //SFB parameter: Operating mode
TARGET : DINT ; //SFB parameter: Target / Distance
SPEED : BOOL ; //SFB parameter: Speed
Res9 : BYTE ; //SFB parameter: Reserve
WORKING : BOOL ; //SFB parameter: Run in operation
POS_RCD : BOOL ; //SFB parameter: In specified position
MSR_DONE : BOOL ; //SFB parameter: Length measurement done
SYNC : BOOL ; //SFB parameter: Axis is synchronized
ACT_POS : DINT ; //SFB parameter: actual position value
MODE_OUT : INT ; //SFB parameter: active / configured operating mode
ERR : WORD ; //SFB parameter: Hardware error
ST_ENBLD : BOOL ; //SFB parameter: Start enable
ERROR : BOOL ; //SFB parameter: Run start/resume error
STATUS : WORD ; //SFB parameter: Error ID
S_DRV_EN : BOOL ; //Control signal: Drive enable
S_STOP : BOOL ; //Control signal: Stop
S_ERR_A: BOOL ; //Control signal: Global acknowledgment of hardware error
S_REF:BOOL ; //Control signal: Start Reference point approach
S_DIR_PH : BOOL ; //Control signal: Jogging into positive direction, rapid speed
S_DIR_MH : BOOL ; //Control signal: Jogging into negative direction, rapid speed
S_DIR_PS : BOOL ; /[Control signal: Jogging into positive direction, slow speed
S_DIR_MS : BOOL ; //Control signal: Jogging into positive direction, negative speed
S_PosCon : BOOL ; //Control signal: Approach Pos. Roll track
S_PosS1: BOOL ; //Control signal: Pos. Magazine compartment 1
S_PosS_P : BOOL ; //Control signal: Pos. Magazine compartment + 1 (relative)
S_PosS_M : BOOL ; //Control signal: Pos. Magazine compartment - 1 (relative)
S_Fill : BOOL ; //Control signal: Start filling magazine (Automatic)
S_Empty : BOOL ; //Control signal: Start emptying magazine (Automatic)
PosCon : DINT :=L#60000; //Position value: Roll track height
PosS1 : DINT :=L#110000; //Position value: magazine 1
PosSx : DINT ;  //Position value: magazine x (calculated)
PosSH : DINT := L#10000; //Position value: magazine height (Relative dimension)
Hand : BOOL ; //Manual=1 Auto=0
A_REF : BOOL ; //Auto: Approach Reference point
A_PosCon : BOOL ; //Auto: Approach Pos. Roll track
A_PosSx : BOOL ; //Auto: Approach Pos. Magazine compartment x
PosCon_RCD : BOOL ; //Inroll track position
PosS1_RCD : BOOL ; //Position magazine compartment 1 reached
PosSx_RCD : BOOL ; //Position magazine compartment x reached
POS_RCD_FM : BOOL ; //Edge evaluation position reached
TimeStart : BOOL ; //Start delay time
StepNr: BYTE ; //Step number
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Count: BYTE; //Counter: Number of plates in magazine
END_VAR
BEGIN
NETWORK
TITLE =Default values see OB100
/[The switchover/switch-off difference is set in OB100.

NETWORK

TITLE =Sequential control for auto mode

//Operating mode

/Manual mode
AN #S_Fill; /I'f no start signal "Fill" ..
AN #S_Empty; // .. and no start signal "Empty" .. is active,..
= #Hand; // .. then manual mode

1l Reset stepping sequence and position memory
AN #Hand; //If Auto not selected ..
JC sres; // .. jump to sres
#A_PosCon; // .. otherwise, reset position memory bit
#A_PosSx;
#A_REF;
0; // .. and stepping sequence
#StepNr;
sres: NOP 0;

s ~xxxo

//Sequential control
L  #StepNr;
JL  se;
JU s0; //Step 0
JU s1; //Step 1, approach reference point
JU s2; // Step 2, branch-off FILL or EMPTY
JU  s3;// Step 3 FILL, approach roll track pos.
JU s4; //Step 4 FILL, fetch tool plate
JU s5; //Step 5 FILL, approach magazine
JU  s6; //Step 5 FILL, deliver tool plate
JU s7; //Step 7 EMPTY, approach magazine pos.
JU  s8; //Step 8 EMPTY, fetch tool plate
JU s9; //Step 9 EMPTY, approach roll track pos.
JU s10; //Step 10 EMPTY, deliver tool plate
JU  s11; //Step 11, return jump

se: L O
T  #StepNr;
JU sEnd;
s0: NOP 0;//STEP 0
A #S_Fill; /[ 1f "Start filling magazine"
O _ #S_Empty; // or "Start emptying magazine" is active ..
JC next; /I.. then next step
JU sEnd; // .. otherwise wait

sl: AN #SYNC; //STEP 1
S #A_REF,; // -> Approach Reference point
A #SYNC; //If axis is synchronized ...
A #ST_ENBLD; // .. and Start is enabled ..
JC next; //.. then next step
JU sEnd; // .. otherwise wait

s2: SET ;/ISTEP2
R #A _REF;
L #Count; // If the magazine is not full ..
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L 12

<l ;

A #S_Fill; / .. and "Fill magazine" is selected ..
JC next; // .. then next step FILL BUFFER

NOP 0;
L #Count; // If at least one tool plate is in the magazine ..
L 1;

>=|
A #S_Empty; // .. and "Empty magazine" is selected ..
JCN sEnd;
L 7;//..then jump to step 7 EMPTY MAGAZINE
T  #StepNr;
JU sEnd;
1 FILLINGTHE MAGAZINE---

s3: SET ;//STEP3
S #A_PosCon; // -> approach roll track pos.
A #PosCon_RCD; // When in position roll track ..
JC next; /.. then next step
JU sEnd; // .. otherwise wait

s4: SET ;//ISTEP4
S #TimeStart; // -> fetch tool plate from roll track
R #A_PosCon;
A T 10;// When tool plate is picked up ..
JC next; //.. then next step
JU sEnd; // .. otherwise wait

s5: SET ;/ISTEPS5
S #A_PosSx; I/ -> Approach Magazine x
R #TimeStart;
A #PosSx_RCD; // When in magazine position ..
JC next; //.. then next step
JU sEnd; // .. otherwise wait

s6: SET ;//STEP6
S #TimeStart; // -> deliver the tool plate to the magazine
R #A_PosSx;
A T 10; // When tool plate is delivered ..
JCN sEnd;
L  #Count; // .. increment Counter Z=Z+1 ..
INC 1;
T #Count;
L 11;// .. and return jump
T #StepNr;
JU sEnd; //.. otherwise wait

1 EMPTYING THE MAGAZINE
s7: SET ;//[STEP7

S #A_PosSx; I/ -> Approach Magazine x

R #TimeStart;

A #PosSx_RCD; // When in magazine position

JC next; /.. then next step

JU sEnd; // .. otherwise wait

s8: SET ;//STEP8
S #TimeStart; // -> fetch tool plate from magazine
R #A_PosSx;
A T 10;// When tool plate is picked up ..
JCN sEnd;
L  #Count;// .. Decrement Counter Z=Z-1 ..

& controlengineers.ir]
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DEC 1;

T #Count;

L 9;//..and next step
T  #StepNr;

JU sEnd; // .. otherwise wait

s9: SET ;//ISTEP9Q
R  #TimeStart;
S #A_PosCon; // -> Approach roll track
R T 10;
A #PosCon_RCD; // When in roll track position
JC next; /.. then next step
JU sEnd; // .. otherwise wait

s10: SET ;//STEP 10
S #TimeStart; // -> Deliver the tool plate to the roll track
R #A_PosCon;
A T 10;// When tool plate is delivered
JC next; /.. then next step
JU  sEnd; // .. otherwise wait

s11: SET ;//STEP 11
R  #TimeStart;
L 2;//Return jump
T  #StepNr;
JU sEnd;

next: NOP 0;
L  #StepNr; //Load Step number ..
+ 1;//..and incrementby 1 ..
T  #StepNr; // ..

sEnd: NOP 0; /End of stepping sequence

A #TimeStart;
L  S5T#3S; // Simulation "Deliver tool plate"
SD T 10;// viadelay

NETWORK
TITLE =Operating mode section with position assignment / calculation

NETWORK
TITLE =Default
/In this network the "Run Start signals” are reset, because the signals in the
IIspecific networks remain set due to conditional processing
CLR ;
#START,; // Start, general
#DIR_P; // Run Start, positive direction
#DIR_M; // Run Start, negative direction
#SPEED; //Speed
NETWORK
TITLE =Reference point approach
//Setting requests and control signals for the operating mode "Reference point

/lapproach”.

1

/IDefinition:  You can synchronize the channel as a result of a
I repetitive external event.

I

IIPrerequisites: 1. The axis must be configured

I 2. You are using an incremental encoder

A #S_REF; // START REFERENCE POINT APPROACH (Manual mode)
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A #Hand;
O #A_REF; /| START REFERENCE POINT APPROACH (Auto mode)
JCN ref;

L 3

T #MODE_IN; //Operating mode: Start reference point approach
/Il 'S #SPEED /I Optional: rapid speed

S #DIR_M; // Run Start, negative direction
ref: NOP 0;
NETWORK

TITLE =Jogging
//Setting control signals for the operating modes
/I - "Jogging into direction + with rapid speed"
/I - "Jogging into direction - with rapid speed"
/I - "Jogging into direction + with creep speed"
/I - "Jogging into direction - with creep speed".
1
/IPrerequisite: 1. The axis must be configured
I 2. Auto mode "Fill / empty magazine" is disabled
AN #Hand; /MANUAL MODE
JC smr2;

A #S_DIR_PH; //JOGGING UP FAST
JCN tip1;//
1
#MODE_IN; //Operating mode: Jogging
#DIR_P; // Run Start, positive direction
#SPEED; //Rapid speed

wnwn-4dHr

tipl: A #S_DIR_MH; //JOGING DOWN FAST
JCN tip2; //
L 1

1
#MODE_IN; //Operating mode: Jogging
#DIR_M; // Run Start, negative direction
#SPEED; //Rapid speed

wnwwnw-H

tip2: A #S_DIR_PS; //JOGGING UP SLOW
JCN tip3;//
L 1

1
T #MODE_IN; //Operating mode: Jogging
S #DIR_P; // Run Start, positive direction

tip3: A #S_DIR_MS; //JOGGING DOWN SLOW
JCN tip4; /]
L 1;
T #MODE_IN; //Operating mode: Jogging
S #DIR_M; // Run Start, negative direction
tip4: NOP 0;
NETWORK
TITLE =Relative incremental approach
//Setting control signals for the operating mode "Relative incremental approach”
1
/IPrerequisite: 1. The axis must be configured
1 2. The channel is synchronized, that is, a reference point
1 approach must be carried out before, or a reference point
/Imust be set.
1 3. Auto mode "Fill / empty magazine" is disabled.
A #S_PosS_P; IMAGAZINE COMPARTMENT +1
A HSYNC; /] ~~~mmmmmmmm e
JCN smrl;
L 4
T #MODE_IN; //Operating mode: Relative incremental approach
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L  #PosSH; // Position value magazine compartment height
T #TARGET,; /[Target/distance

S  #DIR_P; //Run forward

S #SPEED; //Rapid speed

smrl: A #S_PosS_M; //IMAGAZINE COMPARTMENT -1

JCN smr2;
L 4
#MODE_IN; //Operating mode: Relative incremental approach
#PosSH; // Position value magazine compartment height
#TARGET; /[Target/distance
#DIR_M; //Run backward
#SPEED; //Rapid speed
smr2: NOP 0;
NETWORK
TITLE =Absolute incremental approach
//Setting control signals for the operating mode "Absolute incremental approach™.
I
IIPrerequisite: 1. The axis must be configured
I 2. The channel is synchronized, that is, a reference point
1 approach must be carried out before, or a reference point
/Imust be set.
AN #SYNC; //Axis is synchronized
JC smas3;
A #S_PosCon; //APPROCH ROLL TRACK POSITION
A #Hand; //
O #A_PosCon;
JCN smal,;
5;
#MODE_IN; //Operating mode: Absolute incremental approach
#PosCon,; // Position value roll track height
#TARGET; /[Target/distance
#START,; // Start
#SPEED; //Rapid speed

won-4Hdr 4

wonAdr4dr

smal: A #S_PosS1; //APPROACH MAGAZINE COMPARTMENT 1
A #Hand; //
JCN sma2;

5;

#MODE_IN; //Operating mode: Absolute incremental approach

#PosS1; // Positions value magazine 1

#TARGET; /[Target/distance

#START; /[ Start

#SPEED; //Rapid speed

wun4Hdr4dr

/I Calculation: FILL magazine = Magazine compartment 1 + ( Counter * Magazine compartment height)

1 EMPTY magazine = Magazine 1 + ((Counter-1) * Magazine compartment height)

sma2: A #A_PosSx; /IAPPROACH MAGAZINE X
JCN  sma3; //
L 5
T #MODE_IN; //Operating mode: Absolute incremental approach
A #S_Empty; //Fill magazine
JCN spfl;
L #Count; //Load number of plates in magazine
DEC 1;// Decrement by 1
JU  spf2;

spfl: L  #Count; // Empty the magazine

spf2: L #PosSH; // Load magazine compartment height
*D .
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L  #PosS1;// Load magazine 1
+D
T #TARGET; // calculated magazine
S #START,; // Start
S #SPEED; //Rapid speed
sma3: NOP 0;
NETWORK
TITLE = Positioning call SFB POS_DIGITAL
/ICall of SFB POS_DIGITAL//Transfer control signals and feedback, process the jobs.
A #S_DRV_EN;
= L 0.0
BLD 103;
A #START,;
= L 0.1,
BLD 103;
A #DIR_P;
= L 02
BLD 103;
A #DIR_M;
= L 03
BLD 103;
A #S_STOP;
= L 04
BLD 103;
A #S_ERR_A;
= L 05
BLD 103;
A #SPEED;
= L 06
BLD 103;
CALL SFB 46,DB 6 (
LADDR = W#16#310,
CHANNEL =0,
DRV_EN =L 0.0,
START =L 01,
DIR_P =L 0.2
DIR_M =L 03,
STOP =L 04,
ERR_A =L - 05,
MODE_IN :=#MODE_IN,
TARGET = #TARGET,
SPEED =L 06
WORKING = #WORKING,
POS_RCD :=#POS_RCD,
MSR_DONE = #MSR_DONE,
SYNC = #SYNC,
ACT_POS :=#ACT_POS,
MODE_OUT = #MODE_OUT,
ERR = #ERR,
ST_ENBLD :=#ST_ENBLD,
ERROR = #ERROR,
STATUS = #STATUS);

NOP 0;
NETWORK
TITLE = Evaluation of IN POSITION (POS_RCD)

A #POS_RCD; //In specified position
FP #POS_RCD_FM,;
JCN rpos; // Edge evaluation POS_RCD



£

#S_PosCon;

#Hand;

#A_PosCon;

#PosCon_RCD; // Roll track position reached

»wor>

#S_PosS1;
#Hand;
#PosS1_RCD; // in magazine 1 position

w>>

#A_PosSx;
#PosSx_RCD; // in magazine x position

23S

rpos: AN #POS_RCD; // Reset Position memory bit
R  #PosCon_RCD;
R #PosS1_RCD;
R #PosSx_RCD;

END_FUNCTION_BLOCK
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DATA_BLOCK DB 3
TITLE =
VERSION : 0.0

FB 3

BEGIN
DRV_EN := FALSE;
START := FALSE;
DIR_P := FALSE;
DIR_M := FALSE;
STOP := FALSE;
ERR_A := FALSE;
MODE_IN :=0;
TARGET := L#0;
SPEED := FALSE;
Res9 := B#16#0;
WORKING := FALSE;
POS_RCD := FALSE;
MSR_DONE := FALSE;
SYNC := FALSE;
ACT_POS := L#0;
MODE_OUT :=0;
ERR := W#16#0;
ST_ENBLD := FALSE;
ERROR := FALSE;
STATUS := W#16#0;
S_DRV_EN := FALSE;
S_STOP :=FALSE;
S_ERR_A := FALSE;
S_REF := FALSE;
S_DIR_PH :=FALSE;
S_DIR_MH := FALSE;
S_DIR_PS := FALSE;
S_DIR_MS := FALSE;
S_PosCon := FALSE;
S_PosS1 := FALSE;
S_PosS_P := FALSE;
S_PosS_M := FALSE;
S_Fill := FALSE;
S_Empty := FALSE;
PosCon := L#60000;
PosS1 := L#110000;
PosSx := L#0;
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PosSH := L#10000;
Hand := FALSE;
A_REF := FALSE;
A_PosCon := FALSE;
A_PosSx := FALSE;
PosCon_RCD := FALSE;
PosS1_RCD := FALSE;
PosSx_RCD := FALSE;
POS_RCD_FM := FALSE;
TimeStart := FALSE;
StepNr := B#16#0;
Count := B#16#0;
END_DATA_BLOCK

ORGANIZATION_BLOCK OB 1

TITLE =Cycle Execution

/lApplication sample for S7-300C Technology: Positioning with Digital Outputs
1

/IFunctions / function blocks used:

/I FB3 FB STORAGE Sample 3: Buffer station

/I SFB46 SFB POS_DIGITAL Integrated system function block
1

/IData blocks used:

// DB3 DB DI_STORAGE Instance DB to STORAGE

// DB6 DB DI_DIGITAL Instance DB to SFB POS_DIGITAL
VERSION : 1.0

VAR_TEMP
RETVAL_CTRL : INT; //Return value CTRL
END_VAR
BEGIN
NETWORK
TITLE =Call
CALLFB 3,DB 3;// Sample 3: Magazine
BE ;
END_ORGANIZATION_BLOCK

ORGANIZATION_BLOCK OB 100
TITLE =Complete Restart

AUTHOR : SIMATIC

VERSION : 1.0

VAR_TEMP
END_VAR
BEGIN
NETWORK
TITLE =Reset control signals
L 0
T DB3.DBW 24;// Reset Control signals
NETWORK
TITLE =Default values
//Um- Abschaltdifferenz
L#6000; // Switchover difference
DB6.DBD 28;
DB6.DBD 36;
L#250; // Switch-off difference
DB6.DBD 32;
DB6.DBD 40;
END_ORGANIZATION_BLOCK

—AHr -
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Parameters Input
Channel 0
Operating mode Infinite count
Gate function Abort count
Signal evaluation Pulse/Direction
Input function Use hardware gate
Reaction of output DO No comparison
1 56 ¢l
Parameters Input
Channel 1
Operating mode Infinite count
Gate function Abort count
Signal evaluation Pulse/Direction
Input function Hardware gate not used
Reaction of output DO The output switches when Counter value >= Comparison value
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DATA_BLOCK DB 16
TITLE =

AUTHOR : SIMATIC
NAME : DI_COUNT
VERSION : 1.0

SFB 47

BEGIN
LADDR := W#16#300;
CHANNEL :=0;
SW_GATE := FALSE;
CTRL_DO := FALSE;
SET_DO := FALSE;
JOB_REQ := FALSE;
JOB_ID := W#16#0;
JOB_VAL := L#0;
STS_GATE := FALSE;
STS_STRT := FALSE;
STS_LTCH := FALSE;
STS_DO := FALSE;
STS_C_DN := FALSE;
STS_C_UP := FALSE;
COUNTVAL := L#0;
LATCHVAL := L#O;
JOB_DONE := FALSE;
JOB_ERR := FALSE;
JOB_STAT := W#16#0;
RES00 := FALSE;
RESO1 := FALSE;
RES02 := FALSE;
STS_CMP := FALSE;
RES04 := FALSE;
STS_OFLW := FALSE;
STS_UFLW := FALSE;
STS_ZP := FALSE;
JOB_OVAL := L#0;
RES10 := FALSE;
RES11 := FALSE;
RES_STS := FALSE;

END_DATA_BLOCK

DATA_BLOCK DB 17
TITLE =

AUTHOR : SIMATIC
NAME : DI_COUNT
VERSION : 1.0

SFB 47

BEGIN
LADDR := W#16#300;
CHANNEL :=0;
SW_GATE := FALSE;
CTRL_DO := FALSE;
SET_DO := FALSE;
JOB_REQ := FALSE;
JOB_ID := W#16#0;
JOB_VAL := L#0;
STS_GATE := FALSE;
STS_STRT := FALSE;
STS_LTCH := FALSE;
STS_DO := FALSE;
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STS_C_DN := FALSE;
STS_C_UP := FALSE;
COUNTVAL := L#0;
LATCHVAL := L#0;
JOB_DONE := FALSE;
JOB_ERR := FALSE;
JOB_STAT := W16#0;
RES00 := FALSE;
RESO1 := FALSE;
RES02 := FALSE;
STS_CMP := FALSE;
RES04 := FALSE;
STS_OFLW := FALSE;
STS_UFLW := FALSE;
STS_ZP := FALSE;
JOB_OVAL := L#0;
RES10 := FALSE;
RES11 := FALSE;
RES_STS := FALSE;

END_DATA_BLOCK
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FUNCTION_BLOCK FB 12

TITLE =Filling station with automatic detection of container size

/[The Task:

/IContainers of different sizes are filled in this plant.

/IContainers of different sizes are are transported on a feed conveyor belt.
/ILight barrier 1

/ldetects the containers. The container diameter is determined

Ilper pulse count.

/IThe volume is calculated and the filling quantity of the filling station is set
/laccording to the determined container diameter.

1

AUTHOR : SIMATIC

NAME : FILL

VERSION : 1.0

VAR
S_START : BOOL ; //control signal: Start
S_LS1:BOOL; /lcontrol signal: Light barrier 1 (Container diameter)
S_LS2:BOOL ; /lcontrol signal: Light barrier 2 (Container in filling position)
TOGGLE : BOOL ; //Toggle bit for pulse generation
F_PULSE : BOOL ; //Pos. Edge of the pulse period has expired
T_PULSE : S5TIME := S5T#200MS; //Setpoint: Pulse period
DIAM : DINT ; //Container diameter (diameter)
FILL_SETP: DINT ; //Fill setpoint
FILL_VAL : DINT ; //Fill actual value
STS_STRTO: BOOL ; //Hardware gate O Light barrier 1 (Container diameter)
FN_STS_STRTO : BOOL ; //Edge memory bit for measuring the container diameter
CONV_ON : BOOL ; //Conveyor ON
C_POS_RCD : BOOL ; //Conveyor in position
FILL_STRT : BOOL ; //Start filling
FILL_WORK : BOOL ; //Filling in operation
FILL_DONE : BOOL ; //Filling is done
FN_FILL_W : BOOL ; //Edge memory bit Filling is done
JOB_REQ : BOOL ; //Load fill setpoint to counter
JOB_DONE : BOOL ; //Counter Job done
JOB_VAL : DINT ; //Counter Control value
JOB_ERR : BOOL ; //Job error
JOB_STAT : WORD ; //Job error ID
END_VAR
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BEGIN
NETWORK

TITLE =Pulse generation and simulation of inputs

/I Pulse generation
//*****************
A T 10;//Pulse period expired
= DB12.DBX 0.4;// Pos.edge Pulse period expired

JCN takt;
AN DB12.DBX 0.3;// Toggle Bit
= DB12.DBX 0.3;

takt: NOP 0;

AN DB12.DBX 0.4;// Pulse period Start
L DB12.DBW 2; //pulse width
SD T 10;// Timer Pulse period

/I Simulation of inputs
I

A DBI12.DBX 0.3;// If Toggle bit=1
= Q 124.2;/lthen activate pulse input A

A DBI12.DBX 0.1;// Control signal: Light barrier 1 (Container diameter)
= Q 124.4;// Open hardware gate

NETWORK
TITLE =start conveyor

NOP 0;

A #S_START,; // Control signal: Start

A(

ON DB12.DBX 0.2;// Control signal: Light barrier 2 (Container in filling position)
O #FILL_DONE; //Filling done

)

= #CONV_ON; //Conveyor ON
NETWORK
TITLE =measuring container diameter

A  #CONV_ON;

= L 0.0

BLD 103;

CALL SFB 47,DB 16 (
LADDR = WH#16#300,
CHANNEL =0,
SW_GATE =L 0.0,
STS_STRT ‘= #STS_STRTO,
COUNTVAL = #DIAM);

NOP. 0;
NETWORK
TITLE =calculate fill setpoint

/IFill setpoint is calculated when leaving light barrier 1
A #STS_STRTO; //Hardware gate: Light barrier 1 (Container diameter)
FN #FN_STS_STRTO;
JCN ber;
SET ;
= #JOB_REQ; //Counter 2 Load fill setpoint
L #DIAM,; //Container diameter
L #DIAM;
*D ;
L 314
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L iOO; // Height = 100 mm
L 10000; / parts per 10000 mm3

T #FILL_SETP; //Fill setpoint (comparison value)
L 1

T #JOB_VAL,; //Counter setpoint = Fill setpoint - 1
L 0

T #JOB_VAL;
ber: NOP 0;

NETWORK
TITLE =start to fill

NOP 0;

A #S_LS2; /I Control signal: Light barrier 2 (Container in filling position)
AN #FILL_DONE; //Filling done

= #FILL_STRT; //Start to fill

NETWORK
TITLE =filling station

A #FILL_STRT,

= L 0.0

BLD 103;

A #FILL_STRT;

= L 01

BLD 103;

A #JOB_REQ;

= L 03

BLD 103;

CALL SFB 47,DB" 17 (
LADDR = W#16#300,
CHANNEL =1,
SW_GATE =L 0.0,
CTRL_DO =L 01,
JOB_REQ =L 03,
JOB_ID = WH16#4,
JOB_VAL :=#JOB_VAL,
STS_DO = #FILL_WORK,
COUNTVAL =#FILL_VAL,
JOB_DONE :=#JOB_DONE,
JOB_ERR :=#JOB_ERR,
JOB_STAT :=#JOB_STAT);

NOP 0;

NETWORK

TITLE =filling is done

AN #FILL_WORK; //If filling is done
FP #FN_FILL_W;
S #FILL_DONE; //set "Filling is done"
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AN #S_LS2; //When the container has left filling position, ...
R #FILL_DONE; //reset "Filling is done"

NETWORK
TITLE =reset the jobs
I
1
I
NOP 0;
A #JOB_DONE; //job counter 2 is done
R #JOB_REQ;
END_FUNCTION_BLOCK

DATA_BLOCK DB 12
AUTHOR : SIMATIC
NAME : DI_FILL

VERSION : 1.0

FB 12

BEGIN
S_START := FALSE;
S_LS1:=FALSE;
S_LS2 :=FALSE;

TOGGLE := FALSE;
F_PULSE := FALSE;
T_PULSE := S5T#200MS;
DIAM := L#0;
FILL_SETP := L#0;
FILL_VAL := L#0;
STS_STRTO := FALSE;
FN_STS_STRTO := FALSE;
CONV_ON := FALSE;
C_POS_RCD := FALSE;
FILL_STRT := FALSE;
FILL_WORK := FALSE;
FILL_DONE := FALSE;
FN_FILL_W := FALSE;
JOB_REQ := FALSE;
JOB_DONE := FALSE;
JOB_VAL := L#0;
JOB_ERR := FALSE;
JOB_STAT := W#16#0;
END_DATA_BLOCK

ORGANIZATION_BLOCK OB 1
TITLE =Cycle Execution
VERSION : 1.0

VAR_TEMP
L_BEARB:BOOL ;
END_VAR
BEGIN
NETWORK
TITLE =Call of sample “Counting 2, Filling station"

CALLFB 12,DB 12;
BE ;
END_ORGANIZATION_BLOCK
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Comparison RPM Frequency Comparison value upper/lower limit
value
Lower limit goo/g 1/min - 570 1/min /60 9.5 Hz x 8 (pulses/rev) = 76 Hz
=570 1/min =9.5Hz Lower limit (in mHz): 76000mHz
Lo 600 1/min - - -
Upper limit 506 630 1/min/ 60 10.5 Hz x 8 (pulses/rev) = 84 Hz
=630 1/min =10.5Hz Lower limit (in mHz): 84000mHz
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HWoeonfig <lowtd

Parameters Input

Channel 0

Operating mode Frequency measurement
Integration time 1000 ms

Lower limit 0 mHz

Upper limit 60,000,000 mHz (CPU 314)

30,000,000 mHz (CPU 313)
10,000,000 mHz (CPU 312)

Output measured value Direct

Signal evaluation Pulse/Direction

Input function No hardware gate used
Output reaction Out of range

4l g
ol 035140 DB22 Lol ,aa FB22 2SS OBL i .l by )G adyl Lol 5 5 (5511 ol sl » OB100

el 0ts O g1 2 DB26 L of on SFB48 u“i"l’ FB22 ;i ,

DATA_BLOCK DB 26

TITLE =

AUTHOR : SIMATIC

NAME : DI_FREQ

VERSION : 1.0

SFB 48

BEGIN
LADDR := W#16#300;
CHANNEL :=0;
SW_GATE := FALSE;
MAN_DO := FALSE;
SET_DO := FALSE;
JOB_REQ := FALSE;
JOB_ID := W#16#0;
JOB_VAL := LK0;
STS_GATE := FALSE;
STS_STRT = FALSE;
STS_DO = FALSE;
STS_C_DN = FALSE;
STS_C_UP :=FALSE;
MEAS_VAL := L#0;
COUNTVAL := L#0;
JOB_DONE := FALSE;
JOB_ERR := FALSE;
JOB_STAT := W#16#0;
RESO00 := FALSE;
RESO1 := FALSE;
RES02 := FALSE;
STS_CMP := FALSE;
RES04 := FALSE;
STS_OFLW := FALSE;
STS_UFLW := FALSE;
RESO07 := FALSE;
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JOB_OVAL := L#0;
RES10 := FALSE;
RES11 := FALSE;
RES_STS := FALSE;
END_DATA_BLOCK

FUNCTION_BLOCK FB 22

TITLE =Speed monitoring

/[The Task:

/IThe rate of revolution of a system's drive shaft is to be moitored. The rate of revolution
IIwell as consistency of a variable speed range is monitored via proximity switch.
/IAn error message is generated if the speed exceeds the permitted value.
//Sequence

/[The Start signal triggers frequency measurement. You can specify the speed
/I(SPEED), tolerance (TOLERANCE) and the pulses/rev (PULSE).

/[The incoming pulses form the actual speed value (SPEED_VAL) and are
/lcompared with the calculated limit values. Bit STATUS_U is set if the value drops
Ilbelow the lower limit, bit STATUS_O is set if the value exceeds the upper limit..
AUTHOR : SIMATIC

NAME : SPEED

VERSION : 1.0

VAR
START : BOOL ; //Control signal: Freuguency Measurement ON
RES_STS : BOOL ; //Control signal: Reset Status
TOGGLE : BOOL ; //Toggle bit for pulse generation
F_PULSE : BOOL ; //Pos. Edge of the pulse period has expired
T_PULSE : S5TIME := S5T#250MS; //Setpoint: Pulse period
SPEED : INT :=300; //Setpoint: speed setpoint in RPM.
TOLERANCE : INT :=5; //Setpoint: Tolerance in %
PULSE : INT :=1; //Setpoint: Pulses/rev
SPEED_VAL : DINT ; //Actual value: actual speed
STS_DO : BOOL ; //Status: Speed out of range
STATUS_U : BOOL ; //Status: Dropped below limit
STATUS_O : BOOL ; //Status: Exceeded upper limit
JOB_REQ : BOOL ; //SFB Parameter: Level-controlled job initiation
JOB_ID : WORD ; //SFB Parameter: Control job
JOB_VAL : DINT ; //SFB Parameter: Control value
MEAS_VAL : DINT ; //SFB Parameter: Actual measurement value
COUNTVAL : DINT ; //SFB Parameter: Fetched counter status
JOB_DONE : BOOL ; //[SFB Parameter: Job done or running
JOB_ERR : BOOL ; //SFB Parameter: Job error
JOB_STAT : WORD ; //SFB Parameter: Job error ID
UFLW_VAL : DINT ; //calculated actual lower limit
OFLW_VAL : DINT ; //calculated actual upper limit
UFLW_LOAD : DINT; //Low limit of loaded value
OFLW_LOAD : DINT ; //Upper limit of loaded value
START_JOB1 : BOOL ; //Start JOB1 Load low limit
START_JOB2 : BOOL ; //Start JOB2 Load upper limit

END_VAR

BEGIN

NETWORK

TITLE =Pulse generation and simulation of inputs

//Pulse generation
//***************
A T 10;//Pulse period expired
= DB22.DBX 0.3;// Pos.edge Pulse period expired
JCN takt;
AN DB22.DBX 0.2;// Toggle Bit
= DB22.DBX 0.2;



for

takt: NOP 0;
AN DB22.DBX 0.3;// Pulse period Start
L DB22.DBW 2;// Setpoint Pulse period
SD T 10;// Timer Pulse period

/I Simulation of inputs
1

A DB22.DBX 0.2;//If Toggle bit=1
= Q 124.2;//then activate pulse A

NETWORK
TITLE =Calculate lower/upper limit

/I calculate low limit
L 100;
L DB22.DBW 6; // Tolerance in %
Al
L 1000; // multiply by 1000 because specified in mHz

L 100;

L DB22.DBW 4;// Speed setpoint in RPM.

L 6BZZ.DBW 8; // Pulses/rev

L éO; /I Conversion to Hz

T #;UFLW_VAL; // calculated low limit in mHz

/I calculate upper limit
L DB22.DBW 6; // Tolerance in %
L 100;
+
L 1000; // multiply by 1000 because specified in mHz
*| ;
L 100;
D ;
L DB22.DBW 4; // Speed setpoint in RPM.
*D :
L DB22.DBW 8; // Pulses/rev
*D ;
L  60; // Conversion to Hz
D ;
T #OFLW_VAL,; // calculated upper limit in mHz
NETWORK
TITLE =Load lower/upper limit
/ICAUTION !
//Note the order of loading the low/upper limit.
/[Example:
/I old low limit = 5000 mHz
/I old upper limit = 6000 mHz
/I new low limit = 8000 mHz
/I new upper limit = 9000 mHz

/1You must first load the 9000 mHz upper limit and then the low limit value.

/[Otherwise, you will receive the error message "Low limit > Upper limit".
A #START_JOBL,; // Transfer Start low limit
JCN M001;
= #JOB_REQ:; // Job initiation

1

#JOB_ID; // Control job 1=Load low limit

#UFLW_VAL,;

i
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T #JOB_VAL,; //Control value
T #UFLW_LOAD; //last transferred low limit

MO001: A #START_JOB2; //transfer Start upper limit
JCN  M002;
= #JOB_REQ; // Job initiation

L 2

T #JOB_ID; // Control job 2=Load upper limit

L #OFLW_VAL;

T #JOB_VAL,; //Control value

T #OFLW_LOAD; //last transferred upper limit

MO002: A( ;//Change of low limit???
L #UFLW_VAL,; /factual low limit ...
L #UFLW_LOAD; // ... With transferred low limit
<>D ;/I... Compare

)

A( ;// Low limit < Upper limit ???

L #UFLW_VAL,; /factual low limit ...

L #OFLW_LOAD; //... With transferred upper limit
<D ;/I...Compare

)
AN #JOB_REQ;
= #START_JOBL,; // transfer low limit

A( ;/IChange of upper limit???

L #OFLW_VAL; //actual upper limit ...

L #OFLW_LOAD; //... With transferred upper limit
<>D ;/I... Compare

)

A( ; // Upper limit > Low limit ???

L #OFLW_VAL; //actual upper limit ...

L #UFLW_LOAD; // ... With transferred low limit
>D ; /... Compare

)

AN #JOB_REQ;

AN #START_JOBI,

= #START_JOB2; //transfer upper limit

NETWORK
TITLE =Call of SFB FREQUENC

A DB22.DBX 0.0;

= L 0.0

BLD 103;

A DB26.DBX 4.1;

= L 01

BLD 103;

A DB26.DBX 4.2;

= L 02

BLD 103;

A #JOB_REQ;

= L 03
BLD 103;

CALLSFB 48,DB 26 (
LADDR = WH#16#300,
CHANNEL =0,
SW_GATE =L 0.0,
MAN_DO =L 0.1,
SET_DO =L 0.2
JOB_REQ =L 03,
JOB_ID :=#JOB_ID,
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JOB_VAL :=#JOB_VAL,
STS_DO = #STS_DO,
MEAS_VAL = #MEAS_VAL,
COUNTVAL :=#COUNTVAL,
JOB_DONE = #JOB_DONE,
JOB_ERR :=#JOB_ERR,
JOB_STAT = #JOB_STAT);
NOP 0;
NETWORK

TITLE =reset request bit / error evaluation

//Here you can evaluate the output parameters of the JOB_ERR SFBs
NOP 0;
A #JOB_DONE;
R #JOB_REQ;

NETWORK

TITLE =calculate actual speed value

L #MEAS_VAL;
L 60;
*D '
L #PULSE;
D
L 1000;
D ;

T #SPEED_VAL,;
NETWORK
TITLE =status evaluation
DB26.DBX 26.6;
#STATUS_U;
DB26.DBX 26.5;
#STATUS_O;
DB22.DBX 0.1;
DB26.DBX 32.2;
END_FUNCTION_BLOCK

L ST ST

DATA_BLOCK DB 22

AUTHOR : SIMATIC

NAME : DI_SPEED

VERSION : 1.0

FB 22

BEGIN
START := FALSE;
RES_STS := FALSE;
TOGGLE := FALSE;
F_PULSE := FALSE;
T_PULSE := S5T#250MS;
SPEED := 300;
TOLERANCE :=5;
PULSE := 1,
SPEED_VAL := L#0;
STS_DO := FALSE;
STATUS_U := FALSE;
STATUS_O := FALSE;
JOB_REQ := FALSE;
JOB_ID := W#16#0;
JOB_VAL := L#0;
MEAS_VAL := L#0;
COUNTVAL := L#0;
JOB_DONE := FALSE;
JOB_ERR := FALSE;
JOB_STAT := W#16#40;



- T—— S
nntrulcngmcers.lr
© @controlengineers’

oS gl s o5

UFLW_VAL := L#0;
OFLW_VAL := L#0;
UFLW_LOAD := L#0;
OFLW_LOAD := L#0;
START _JOBL := FALSE;
START_JOB2 := FALSE;

END_DATA_BLOCK

ORGANIZATION_BLOCK OB 1
TITLE =Cycle Execution
VERSION : 1.0

VAR_TEMP
L_BEARB : BOOL ;
END_VAR
BEGIN
NETWORK
TITLE =Call of "Frequency 2 Speed monitoring"
CALLFB 22,DB 22;
BE ;
END_ORGANIZATION_BLOCK

ORGANIZATION_BLOCK OB 100
TITLE =Complete Restart

AUTHOR : SIMATIC

VERSION : 1.0

VAR_TEMP

END_VAR

BEGIN

NETWORK

TITLE =Sample SPEED: Fetch low limit

//Here, the default low limit of the frequency specified in HW Config is read out.
CALLSFB 48,DB 26 (

CHANNEL =0,
JOB_REQ := TRUE,
JOB_ID = WH16#81):

L DB26.DBD 28;
T DB22.DBD 42;
CALL SFB 48,DB 26 (

CHANNEL =0,
JOB_REQ := FALSE);
NETWORK

TITLE =Sample SPEED: Fetch upper limit
/[Here, the default upper limit of the frequency specified in HW Config is read out.

CALL SFB 48,DB 26 (

CHANNEL =0,
JOB_REQ := TRUE,
JOB_ID = WH16#82);

L DB26.DBD 28;

T DB22.DBD 46;

CLR ;

DB26.DBX 4.1;
DB26.DBX 4.2;

= DB26.DBX 4.3;
END_ORGANIZATION_BLOCK
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Software Enable
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24 Control signal

{Digital output DO
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Beginning of the
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Hweconfig < lowtasd

Parameters Input
Channel 0
Operating mode Pulse width modulation
Output format Per mil
A Timebase The resolution of all specified times is set to 1 ms
On delay 0 ms The 24-V control signal is output instantaneously when SW_EN =1
Period 10000 In the selected timebase equivalent to 10 s
Input function No hardware gate used
Minimum pulse width 500 ms Minimum pulse width In the selected timebase equivalent to 500 ms.
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DATA_BLOCK DB 36
TITLE =

AUTHOR : SIMATIC
NAME : DI_PULSE
VERSION : 1.0

SFB 49

BEGIN
LADDR := W#16#300;
CHANNEL :=0;
SW_EN := FALSE;
MAN_DO := FALSE;
SET_DO := FALSE;
OUTP_VAL :=0;
JOB_REQ := FALSE;
JOB_ID := W#16#0;
JOB_VAL := L#0;
STS_EN := FALSE;
STS_STRT := FALSE;
STS_DO := FALSE;
JOB_DONE := FALSE;
JOB_ERR := FALSE;
JOB_STAT := W#16#0;
JOB_OVAL := L#0;

END_DATA_BLOCK

FUNCTION_BLOCK FB 32

TITLE =Heating a liquid

/IAn electrical heating element heats a liquid. The energy required by the heating
/lelement is applied with the help of a switching element (e.g. a contactor).
/IThe CPU 31xC generates a 24-V control signal at the digital output for the
/Iswitching element. The heating element temperature depends on the length of
IIthe/

[lon/off period of the 24-V control signal.

//Longer on times of the 24-V control signal increase the heating period and,
Ilaccordingly, liquid temperature..

AUTHOR : SIMATIC

NAME : HEATING

VERSION : 1.0

VAR
START : BOOL ; /IControl signal: Heating ON
POWER : INT ; //Setpoint: Heating power in %
PERIOD : DINT := L#1000; //Setpoint: Period
STS_DO : BOOL ; //Status: Heater ON
JOB_REQ : BOOL ; //Transfer period
OUTP_VAL : INT; //Actual output value
PERIOD_LOAD : DINT ; //loaded period

END_VAR

BEGIN

NETWORK

TITLE =Specify heating power

L DB32.DBW 2;//Heating power in %

L 10; //multiply by 10

*I ’
T #OUTP_VAL,; //Heating power in per mil

NETWORK

TITLE =load period
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L #PERIOD_LOAD:; //loaded period

L DB32.DBD 4;//Setpoint Period

<>D ;

= #JOB_REQ:; // Job initiation

T #PERIOD_LOAD; //save transferred period
NETWORK
TITLE =Call of SFB PULSE

A DB32.DBX 0.0;

= L 0.0

BLD 103;

A #JOB_REQ;

= L 03

BLD 103;

CALLSFB 49,DB 36 (
CHANNEL =0,
SW_EN =L 00,
OUTP_VAL :=#OUTP_VAL,
JOB_REQ =L 03,
JOB_ID = WH16#1,
JOB_VAL :=#PERIOD,
STS_DO :=#STS_DO);

NOP 0;
END_FUNCTION_BLOCK

DATA_BLOCK DB 32
AUTHOR : SIMATIC
NAME : DI_HEAT
VERSION : 1.0

FB 32
BEGIN
START := FALSE;
POWER :=0;
PERIOD := L#1000;
STS_DO := FALSE;
JOB_REQ := FALSE;
OUTP_VAL :=0;
PERIOD_LOAD := L#0;
END_DATA_BLOCK

ORGANIZATION_BLOCK OB 1
TITLE =Cycle Execution
VERSION :1.0

VAR_TEMP
L_BEARB:BOOL ;
END_VAR
BEGIN
NETWORK
TITLE =Call of sample "PWM 2, Heating"

CALLFB 32,DB 32;
BE ;
END_ORGANIZATION_BLOCK



i gt b
T 18 1]

& controlengineers.ir]
© @controlengineers

S7 4S5 4l g o ogxi - A dowond



& controlengineers.ir;
© @controlengineers’

S7 4 85 aal o Joas \ta

Step7 4 Step5 4ol g b 09

AL STL &oygemr sl ST o5y s Godss L6 SKouSC L gl > b Step7 5 Step5 (sls ol
3 LIR wile S0 sws Jle Ol giay L5 pies Js k5 StEPT 4 SEPS el 3 (Slgnend aan oS rl:_glb_sc_ﬁl
&l DODW sDOFW wile SlgiSSb L odis foud Ly ,me HK lae a5 wysT (gl » @S TIR
B R Oy A T g PP Juﬁ.m&@&u&w@ﬁ,&,ﬁmﬁ;@:w,ﬂ
jL@')K@ﬁbé‘ﬁé}‘uﬂ%C\?ﬁ‘&)y})4{%‘}}&4?‘9;OT4)‘C~#|(=).Y66J§154:$
o o oy 3y g0 b ol 3 a8 EL 5 e (6 K5 OlbamDe Can Y S5 (gl 4 ST 65l 4l I CPU
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Sks 71, <filename>ST.S5D L6 File>Open (st 5l oslizul b 355 4l (sl 21 51 s
r:.g.:a)la v._{‘ a:;obLATJS}:?AKdJ)

spbseaS gluks 5ol <filename>XRINI L 55 b6 »ode a5 JSK5 Ao

ﬁ:&?\) uﬂ)JT}(aL: u'i‘ (a)_,j Syl 9D &‘ﬁj}&&&_ﬁ&\)STEP? Ll Jibj:‘“"‘

A

AlaSe oS 5 glilen 33 SKn alb Sl 55 LT StEPT s ol L ol per S sleSSL o
Asis pASFC 4 Step7 ;5Step5 a4 by 0SB 3PB (sleS™L 5 5i

El:onveﬂing 55 Files - [SM2RHFST.56D]

File Edit “iew Help

=

EEEEREEREE]

S5 File:
#FF File:

STL 7 File:
Error File:
Sh Aszignment List:

Converted Assignment List;

FAPLCAWSBASMZRHFST.S5D
FAPLCASBYSMZRHEAR. NI

I FAPLCVSBASMZRHRAC. AWL

I FAPLCAVSENSMZRHFAF.SEQ

I F:\PLEASENSMZRHFZ0.5ED

I F:APLCWSBNSMZRHFSY.SEQ

Mo Mame Std. Mew Mo
FE7S -FC74 N
PRS0 -FCT5 _I
PRA0 -FC7E
PEI1 -FC77
PR32 -FC78
PES3 -FCT3
PB1E0 -FC80 =
PE151 -FCE1
PR170 -FC82
PEZ200 -FCE3
SBS -FC84

LCancel |

Help |

| »

.
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S7 4 85 aal o Joas \ta1

&@él}):::&fa&quris&.i &A;d_,bjs.nft}ﬁ&_.\;l: 03,5 ¢SUS Start g5, .0
25 S8 153 Ka Jod5 STL SOUICE 4 e 5 S5 SOUTCE 4y 48 5 1kl 3 3cn plowl dlm o ¥ >
Aade Oli 1, 1st Run

Convert File

| Statuz 1stBun |

Files:

55 File: F:%PLCYSEASM2RHFST S50
Black: g 31

Statistics: Tatal Block
Lines: 21341 ]
Wharnings Found 39 1]
Errors Found: I} ]

AL odsesls sl LEMTOr 5 b Warning &l 0T 53 & Jod Jsl a0 s el 5l g #
Wl 0303 @151 W EOr 550 53 15 23Y bl o ol skl Jpitom 33 Ke

AT o355 5 55 SEQ Ligen by 803 S Y 0T ol an 5055 AWL W gy LST o b5 bV

a5 Blocks s Js1s 5 ges ST a0 dda )y ¢ Simat Manager s s et 5 s A
B2 AWL Lguy b LBy, Insert>External Source (s I jupw r&.ﬁ 3L 1, Source
b el Jazis SOurce ad g 4 ST b 0iSe SIS 0ds s )T 51 ST

b o, luml ST 6l S b SN a0 15T Wb 0T 51 b S PLC & JUist L1 Source b 4
51 Compile (g5, OT I w555 3L LAD/STLIFBD 4l Lws b o5, ¢SUUS™ Source
22 &N g Sourse fus 4 by GWEMOr 5 s Waming cud oS oSS File (55
sl oaT 5 e 552" RUN o ol sla EITOT cd 53 Koo alls (gl o oty

LUl gl 51 G S 4 s BB sl Error s g b Jg e s ol s Warning .+
WEITOr s 51 g blaien 3 aby oo Sl 4 oS SSUS STEITOT a2 (555 0,5 O b 5 T
U sin 5L BIOCKS 4 gy 55 ab g2 10 eSS ST (1 L 02Cs Compile anl 5z

oo Jleel T 3 555 plonil (s &y gy 031 p3Y JDol a5 03,8 5L 1, LS asy )
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Error Message Source Meaning Remedy
Absolute parameter does not 1st run Wrong address ID Check the instruction
match address
Bit access to T/C is no longer 2nd run S5 program contains bit access to Check the STL program
allowed (please check) timers and counters
Block not available 1st run Called block (FB, FX) missing or Check the program structure
block is shown in the block list but
it does not exist in the program file
2nd run Block is called that does not exist Check whether the cross-reference
in the program file list was specified, or check the
program structure
CALL OB is not allowed 2nd run Calling OBs is not allowed in S7 If necessary, use the statement
CALL SFC
CALL SFC xy generating, 2nd run Parameters for SFC missing Complete the SFC parameter list
please extend parameter list
Command in block not allowed 1st run For example, jump within a Check the instruction
program block
Comment too long 1st run ErrorinS5file Check the program file
Conversion error 2nd run BI without constant Include a constant with the load
instruction
Directory not available 1st run Program file does not contain any Check the program file
blocks
Error in macro file. Macro xy 2nd run Macro error Check the macro instruction
ignored
Error in parameter 1st run Error in the S5 program Check the program file
File not found general Selected file does not exist Check the program file
Invalid MC5 code was 1st run Conversion of an older S5 None
converted instruction
Invalid operator 1st run Operator in S5 file not known or Replace the operator with the
cannot be converted appropriate S7 instruction
Invalid operator, may be 2nd run The operator cannot be loaded into | You may have to use the specified
replaced by the instruction \”L S7.in this form instruction
P# formal parameter\”
2nd run JUR instruction exceeds block Correct the error in the S5 program
Jump label cannot be generated limit
Label invalid 1st run Jump label contains invalid Check the S5 file
characters
Label undefined 1st run Jump label not defined in the Check the S5 file
preheader
Memory overflow in 1st run Not enough main memory Delete files you no longer require
programming device (space in the main memory
problem)
No access rights general File is read-only Clear the read-only attribute
No block name given 1st run Block name consists of only Enter a block name
blanks
Undefined command 1st run Invalid MC5/STL instruction Correct the S5 program file
2nd run Instruction does not exist in S7 Edit a macro or replace the
instruction with the appropriate S7
instruction sequence
Undefined formal parameter 1st run More parameters in calling block Check the S5 program file
Write error on diskette general File is read-only or there is no Clear the read-only attribute or
space on the diskette delete unnecessary data
Wrong address g 1st run Address does not match instruction | Check the S5 source file
2nd run Address does not match instruction | Modify the STL file
Wrong comment length 1st run ErrorinS5file Check the program file
Wrong nesting depth 1st run End of bracketed expression Check the nesting levels, correct
incorrect the programming error
Wrong number of parameters 1st run Error in the S5 program Check the program file
Wrong parameter type 1st run Error in the S5 program Check the program file
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doddo

3,5 sl ;3 STL Source |6 o5z SCL Source il 5 0 9de &S A 0,Lal ST-SCL Eomy s

25,15 SCL Source L sdas &5l 55 STL Source

SCL & sy 45 LS e a2l 53 STL &) 52y STL Source |1 s Sl gews @

2y Ol L7 -, SCL Source (gl 4l 5 sl STL Source ol sz STL Block 51 e

Wl 0313 13 alin 350 50 ) b sm pl 5 KB s

il
scL comple | ST Block
Source d
il
STL Compile | STL Block
Source P d
Generate

ol 23 4 Jlgw ol el oSae . Sl @b 53 i STL SOUTCE (! 5 3 sdus okalive a7 shailan

:6:;.,,\_:1.\ib.'c.»l,’);;,:uu:“loT)'\:)ud,}!‘«,ﬂ-,;)l:@}a‘a{STLSourceJi\éS Lo

Coal o QGIEItOr o Lasws ;5 SOUMCE &y goms 4l 255 @

1 6T 4en SOUMCE sl s 53 O e sl 4l 5 Calibes (Slghlo 55 Calibun slo SSBL Cs p3Y 0

DS s e
Sose 23 WM J55S 055 Olse AiL wals Syntax Error ST s> 1, Source File o
Jlals Olej ysSource asl s slalest Sl gt il G g JIKEI W8l oS W pine 0,00
Syt 8 035

JEe Olging G 32 50 STL Block 55 487 587 eslizal SUSGI i Ol sz Source 6 ;5 @

Iy 43L okt 25 5 LAD , FBD , STL (slgils 4 5 S s Olsae STL Source L6 kow

.5 3o3 Protect
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£54 STL Source sl

STL Source dlkxf ogx
ls e mly pisle r.x;STL Source sl sl
AL 5L 0T 5 S ek LS >I1, LAD/STL/FBD s, .\

S eslizal 5 S s File > Generate Source (g0 51 .Y

ﬁ LADSSTLIEBD : Program blocks

F=N View Ophions  Help

Mew, ., CErl+m
Open... Ctrli

Generate Source... CErl+T

5 (a5 U 5 oy SOUMCE 4y 4 6 ns aalsl 1y s 3580 5b 5 JSo0la (sl oy F
A8 5515 STL Source (sl

Entry paoint: Wi

| Project j Component view j
M ame: path:

||:|:||:||ir'|g water AN Pragram FileshSIEMEMS\Step? S 7F

- % cooling water
= SIMATIC 300[1]
- [ crPus2DP
= 57 Program(1]

~(B "Sources
4 Blocks
» .
\ DObject name: my_STL_Sours

Pl 0T 3 487555 (o 5k as JSGo ile (6 K5 0t ¢ B3 0y (ol 22 OK (55, SUSTL F

Y PN g:,...\.:.‘ oA% Protect 6@% g aj}ﬂ)é S g0 6[@5%
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STL Source sl fv.

Generate source my_STL_Source

]

Path:  st_source_testhSIMATIC 300(1WCPU 315-2 DP. ..

Blocks Mot Selected: Blocks Selected:
FBE133 FC100
FCRO )
i
FC140 4
FC150 All >
DE10
0OB35
08122 ! )
0Bl
Addrezses %
| Include reference blocks [ Absol
Iv Sort acconding bo progrann stachune [+
& W -

Iy b 5yse SN ke ol sl Sl Source LT 51 55 b s eSS pld 5l Ol 0
T s All CBsl b L (s 1) 8 JSK8) o Jime Sosly S =D 2 o
2 oo JE) Sl S
3505 3w Sl b las (glgw 13T LIS SOUMCE b6 O sis 0 ey ol gl 4 S Ozl
Simatic a4 22830 b Olgie 5 5hes d=lu SoUrce L6 |5 o my 130K (g5, SIS L Y

.3 305 o dalie SOUICE 455 55 | ;T Manager

257 stl_source_test (Component view) -- C:Wrugr[z |

Eimp_STL_Source

B st source_test
‘ =-[E SIMATIC 300(1)
--[@ cru 3s-20P

= 57 Prograrn(1]

[B] Sources
Blocks

O 455 255 o SLLADISTLIFBD sl Low 5 5 o2y o SOUICE Lo 16 Goy LS LsL A
SCL alie 4l p ol jlstle 5 b odalin JJ#M.%aﬂ\f@W&hgluUﬁ

Aa STL &) gomy Sl giws &S Splis sl Lo g
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G5a b 5 LADISTLIFBD wbiy s STL Source 058 hlelS b Luls ool 55 A
Gl S MIsdoes Ol o 2y YU ToolbAr 55 LLelS 0,T Ly L File>Compile
3305 3l 1, STL

JLelS” 5 s 522 1, KOW_hoOw_protect & ,Le Version «us” ;5 5> Source a5 S
el B 511 0l sl | SO oS > a5 oS

iy |y Read_only S’ 5 oS oSS &S s pb 5 kw53 Source wlip 55 81 A
L sl b S ks 1 (Sirs ol o8 Sl

Gy i sl S e ollas 0T 53 5 sl STL Source 03 S” Generate s Of g ) 5N

ol 1, STL Source V“{ ¢SJS” ol Simatic Manager > Source asg ;3 CadlS LI -l

G b1y b Simatic Manager s Sl o3 5L o oslizel Js Sl s 5 51 :Y FH

r..f s,ly Source 4% 5, 4 Insert > External Source

FUNCTION_BLOCK FB1
TITLE=

AUTHOR : U

VERSION : 0.1

VAR_OUTPUT
SSL_error : BOOL ;
END_VAR
VAR
t_Ivw : INT ;
END_VAR
VAR_TEMP
v_max_| : INT ;
v_min_|: INT;
END_VAR
BEGIN
NETWORK
TITLE =
A "DO_SpLVw";
AN "DI_SpLHinten";
JNB _001;
L #t_lvw;
L "KomDB".allg.last_cycl;
+
T #t Ivw;
_001: NOP O©;
END_FUNCTION_BLOCK
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System and Standard Functions for S7-300 , S7-400

CPU 31xC Technological Functions

Sample Programs For Technological Functions

S7-300 Programmable Controller Integrated Functions

CPU312 IFM / 314 IFM

S7-Graph V5.3 For S7-300 / 400 Programming Sequential
Control Systems

S7-SCL V5.3 For S7-300 / 400

Software Redundancy For Simatic S7-300 and S7-400

Automation System S7-400H Fault-tolerant Systems

Automation System - S7-300 Fail-Safe Signal Modules

Programmables Controllers S7-400F and S7-400FH Fail-
Safe Systems

From S5 to S7

www.siemens.com/automation/service&support

Siemens

Siemens

Siemens

Siemens

Siemens

Siemens

Siemens

Siemens

Siemens

Siemens

Siemens

Siemens





