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BHeppeHue BHeapeHve anekTpoHWKK NpuBero K 60MblLNM U3MEHEHNSIM B
NPOEKTUPOBaHMUM NPOMBILLIIEHHBIX KOHTPONMNepoB. Hapagy ¢ pacwupeHnem
BO3MOXHOCTEN aBToMaTulaumm MallMHOCTPOEHUA, 3TN N3SMEHEeHUA NpuBenun
K BO3HMKHOBEHMIO HOBbIX TEXHOJIOTUI U OTpacne|7|.
KoHTponnepbl Kpome aHeprocHabxkeHus1, Ans yHKLMOHPOBAHUS MaLUVH U

TEXHOMOMMYECKMX NPOLIECCOB MOYTM BO BCEX OTPACMSAX NPOU3BOACTBA
TpebyloTcs ynpaensioLme ycTpoicTea. JomkHa BbiTb BO3MOXHOCTb
3anyckaTb, yNpaBnsaTh U KOHTPONMPOBaTb PaGoTy NGO MaLLWHBLI UK
npouecca. B npolwnom a1 3agayun pelanucb MHAMBUAYaANbHO, CXEMHbIM
nyTeM Ha KOHTaKTax u pene. B HacTosLwee Bpems ans pelieHust 3aaad
aBTOMaTM3aLUMM LUIMPOKO UCMONb3YIOTCA NporpaMMMpyemble Normieckne
KOHTPOIIepbI.

[ns Toro, 4To6bI NPeanpPUATMSA OcTaBanucb Ha COBPEMEHHOM YPOBHE, He
[0CTaTO4HO aBTOMAaTM3NPOBaTb OTAENbHbLIE CTAHKN UM MaLUWHBI.
BbinonHuTb TpeboBaHue GonbLuen rmbkoctn n 6onee BbICOKOM
npon3BoanUTESIbHOCTU MOXHO TOJIbKO TOraa, Korga otaeribHbie MallvHbI
WHTErpupytoTca B cuctemy. Tenepb NPON3BOACTBEHHLIE MPOLIECCHI
paccmaTpuBalOTCA HE U30NMPOBAHHO, HO KakK KOMMOHEHTbI NPOM3BOACTBA B
uenom. B HacTosiLee BpeMsi TEXHOSOMMYECKUIA NPOLLECC CTPYKTYPUPYETCS He
Kak nepapxmyeckui, a kak pacrnpegeneHHbii ¢ aBTOHOMHbIMU
He3aBUCUMbIMU aniemeHTamun.l[NonHas MHTEerpauna scero 060pyp,0|3a|-|v|ﬂ
aBTOMaTu3aLmMmn B HacTosILLEE BPEMSI BO3MOXHA C MOMOLLbHO:

e OQHOTUMHOIO KOHPUIYPUPOBAHUS 1 NMPOrPaMMUPOBAHNSA OTAENbHbIX
NnoacucTem;

e OOHOTUMHOIO ynpaBleHnAa AaHHbIMU;
e OAHOTUMHBIX CBA3EN MeXxay KOMNoHeHTaMu aBToMmaTmnsauunn.

Training Center
for Automation and Drives

ST-7PRO1
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XapaKTepVICTVIKVI . Mop.yanaﬂ MUKpOCUCTEMA ynpaBrieHna and 3agad Hanbonee HU3KOro
YPOBHS

*  Pag CPU pasnnyHoi npomM3BoanTENbHOCTMN
» PaclmpeHHbI cocTaB Moaynen
* HapawmuBaemocTb Ao 7 mogynen
* BcTpoeHHasd wunHa gna obbeanHeHusa mogynen
* MoxeTt paboTtaTb B CETU C KOMMYHUKALMOHHBIM MHTEPdENCOM
- RS 485 unu
- PROFIBUS
* LleHTpannsoBaHHoe nogkntodeHne PG ans goctyna Ko BceM Mogyrism
» CobcTtBeHHOEe nporpammHoe obecneveHue: MicroWin

*  OYHKUMOHANbHO 3aKOHYEHHbIN MOAYIb, BKMOYaOLWMA 610K NUTaHKS,
CPU u I/O-nepudeputo

*  “Mukpo PLC" ¢ BCTPOEHHbIMU (PYHKLUSMNA.

Training Center . ST-7PRO1
for Auton?ation and Drives Crp.1-3/16 Cewmemncteo SIMATIC S7
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Moaynu * Lndposbie BxogHbIE MOAYN:
pacwupexus (EM) - 24 B noCTOsIHHOrO TOKa
- 120/230 B nepemeHHOro Toka

*  Ludposble BbIXO4HbIE MOOYMNN:
- 24 B nNoCTOsIHHOrO TOKa
- pene

*  AHanoroBble BXOAHbIE MOAYIIN:
- HanpspkeHnne
- Tok
- ConpoTtusneHue
- Tepmonapbl

* AHanoroBble BbIXOAHbIE MOAYMN:
- Hanpspkenne
- Tok

KommyHuKkaunoHHble CP 242-2 moryT ncnonb3oBatbcs, 4ToObI BkNtountb S7-200 kak MmacTtep

npoueccopsl (CP) AS-nHTepdeiica. B pesynbTtaTe yepes 31 Slave AS-uHTepderica moryT
ynpaBnaTbCs A0 248 OBONYHBIX 9NIEMEHTOB. OTO 3HAYUTENBHO yBENUYMBAET
ymcno BxoaoB 1 BbiBogoB S7-200.

MpuHagnexHocTn LLIMHHBbIN coeanHnTENb

Training Center . ST-7PRO1
for Auton?ation and Drives Crp. 1-4716 Cewmemncteo SIMATIC S7
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KoHcTpykumua CPU S7-200
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MepekniovaTenb [ns py4yHOro nepeksitoyeHns pexxMmoB:
pexuma STOP = peXum OCTaHOBa; NporpaMmma He BbIMONHAeTCs.
TERM = nporpamma BbIiNnonHseTcH, 4OCTYNEH BBOA/BbIBOA OT
nporpammMaropa.
RUN = nporpamMma BbINOMHAETCS, BO3MOXHO TOMbKO YTeHWe B
nporpammarop.
MHgukaTopbl SF = OOwas ownbka; BHYTPEHHsIst owmbka CPU
COCTOSIHUA RUN = Pabounii pexum ; 3erneHbin
STOP = Pexum octaHoBa; XenTbil
DP = PacnpegeneHHbii BBoA/BbIBOA (TONbKo Ans CPU 215)

Kapta namsaTtn

CoeagunHeHune PPI

CnoT gns kapTbl namsaT. KapTta namaTi coxpaHsieT nporpammy B criyyae
OTCYTCTBUSI MUTaHWSA, ecnv HeT GaTapew.

30eckb NoaknoyaeTca nporpaMmmMupyoLLee yCTpOMCTBO, TEKCTOBbLIM ANCNNEN
nnn gpyroe CPU.

Training Center
for Automation and Drives

_ ST-7PRO1
Ctp.1-5/16 Cewmeiicteo SIMATIC S7



SIEMENS

S7-300

LTI L

S I MATlC S7 Date: 03.11.2005 " Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO1_01E.6 'é" Knowledge for Automation
Xapaktepuctuku * MopgynbHaa MUHMCUCTEMA YNpaBieHUs HU3KON
Npon3BOaNTENBHOCTN.

* Papg CPU pasnnyHomn Nnpon3BoANTENBHOCTH,
* PaclupeHHbIn cocTaB Moaynemn
* BosmoxHoCTb paclumpenus go 32 moaynem
* BcTpoeHHas WwinHa cBs3n Moaynemn
+ PaboraBcetnc - MHOroTo4eYHbIM nHTepdencom (MPI),
- PROFIBUS unu
- Industrial Ethernet.
* LleHTpannsoBaHHOE COeAMHEHME C NPOrpaMMaTopoM AfNsA BCEX Moaynen

+ KoHdurypaums n yctaHoBka napameTpoB C MOMOLLbIO MHCTPYMEHTA
"HWConfig*“.

Training Center . ST-7PRO1
for Autor?lation and Drives Crp.1-6/16 Cewmemncteo SIMATIC S7
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Moaynu S7-300
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CurHanbHble moaynu ¢ LlucpoBble mogynu BBoaa: =24B, ~120/230B
(SM) * Undposbie Mogynu BeiBOAA: =24 B, pene
* Amnanorosble Moaynu BeoAa: HanpsbkeHue, TOK,
conpoTuBneHue, Tepmonapa
* AHanoroBble MOAYNW BbiBOAA:  HanpsbKeHue, TOK,
UHTepdhencHblie IM360/IM361 1 IM365 genatoT BO3MOXHOW MHOMOYPOBHEBYHO KOH(PUrypaLmio.
Moaynu (IM) OHU COeanHSAIOT LWMHY OOHOIO YPOBHS C LUMHOW OpYroro.
SkBuBaneHT IM Mogyne DM 370 pe3epBupyeT CrnoT Ans CUrHanbHOro Moayrsi, napaMeTpbl
(DM) KOTOPOroO eLle He Ha3Ha4eHb!.

PyHKUNOHANbHbIE BbinonHeHune “cneumanbHbIX QYHKUURA";
moaynu (FM) - CYETYMKM

- MO3ULUMOHNPOBaAHME

- M4 ynpasneHue.

KommyHuKaunoHHble ObGecneyeHve criegyrolmx ceTen:
npoueccopsi (CP) - coeavHeHue Touka-k-touke (PPI)
- PROFIBUS
- Industrial Ethernet.

MpuHagnexHocTn LLUNMHHBIN coeanHnTeNb N POHT-LUTEKEP

Training Center - ST-7PRO1
for Autongation and Drives Crp.1-7/16 Cewmemncteo SIMATIC S7
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KoHcTpykuua CPU S7-300

SF SF SF DP
BATF BATF M BUSF
DC5V DC5V
FRCE FRCE
RUN RUN
STOP STOP

RUN-P RUN-P

RUN

RUN
STOP STOP
M RES M RES

CPU314 SIEMENS CPU315-2 DP

SIMATIC SIMATIC
S7-300 S7-300
; 0 y 0 ﬂﬂ
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MepeknioyvaTenb
pexumoB

NHaukaTopbl
COCTOSIHUA
(cBeToamoAbl)

Kapta namsaTtu
OTcek 6aTapeu

CoepguHutens MPI

Untepcpennc DP

MRES = C6poc CPU
STOP = Pexum 0CTaHOBa; NporpaMmma He BbIMNOSHAETCS.
RUN = [lporpamma BbINOMHAETCS, BO3MOXHO TOMbKO YTEHUEe

nHcpopmaumm nz CPU B nporpammaTop.

RUN-P = T[lporpamma BbINONHAETCS, AOCTYMHbI YTEHME W 3anucCb

nHdopmaLmm u3 nporpammMaTopa.

SF = O6was owmnbka; BHyTPEHHAS HencnpaBHocTb CPU nnn
HeMCcnpaBHOCTb B MOAYISAX C BO3MOXHOCTAMU ANArHOCTUKU

BATF = Owwnbka baTapen; 6aTapes paspsikeHa nnm oTCyTCTBYET.

DC5V = VHaukaums BHYTPEHHEro NOCTOSIHHOMO HanpsXxeHus SV.

FRCE = roKasblBaeT, YTO OAWMH UITM HECKOSBLKO BbIXOJ0B HAXOAATCH B
pexunme FORCE.

RUN = MepuaeT npu 3anycke CPU, cBeTUTCS NOCTOSAHHO B paboyem
pexume.

STOP = C(CBeTuTCs NOCTOSHHO B PEXMME OCTaHOBaA.

MegneHHo mepuaeT, korga Tpebyetca copoc namaTu.
BbICTpo BCMbIXMBAET, KOraa BbINOMHAETCA cOpoc NamsTu.
MeaneHHo MepuaeT, Korga copoc namsaTv HeoOxoamMm, nNpu
BKITHOYEHUW KapThbl NaMATH.

Cnot anst yctaHOBKM KapTbl namaTu. Kapta namsaTu coxpaHseT nporpamMmmy
Npu OTKIIOYEHWM OT CEeTM NpU OTCYTCTBMU DaTapew.

OTO MecTo A4Nns yCTaHOBKU NUTMEBOM GaTapewn nog Kpbiwkorn. batapes
nogaepxusaeT coctosiHne O3Y npu OTCYTCTBMU HaNpPspKeHNS

CoefunHeHWe ¢ yCTPOMCTBOM NPOrpaMMUpPOBaHNS MU OPYTUM YCTPOWCTBOM C
nHTepdencom MPI.

UHTepdenc ona npamoro noaknioYeHns pacnpegeneHHon nepudepum K
CPU.

Training Center
for Automation and Drives

] ST-7PRO1
Crp.1-8/16 CemeiicTeo SIMATIC S7
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S7-400
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XapaKkTepucTuku e MowHbii PLC gns pelweHus 3agay aBToMaTtM3aumm CPeaHero n BEpxXHero
YPOBHEN CNOXHOCTN

* Pag CPU pasnunyHoi npon3BoanTENbHOCTU
* PacwmpeHHbIi Habop mogynen
* Bo3amoxHo pacwmpeHne 6onee, 4yem go 300 mogynen
» CoeguHnTENbHAs LWUWMHA BCTPOEHA B MOAYIU
» PabotaB cetn c - MHOroTo4eyHbIM HTepgericom (MPI),
- PROFIBUS unu
- Industrial Ethernet
* LleHTpan13oBaaHHOE COeAMHEHNE C NPOrPaMmMaTopoM Afs BCeX Moayren

* KoHgurypaums 1 ycTaHoBKa NnapameTpoB C MOMOLLbIO MHCTPYMEHTa
"HWConfig"

» MHoronpoueccopHas paboTa (4o 4 B 04HOWM LleHTpanbHOM CTOMKe ).

Training Center - ST-7PRO1
for Autongation and Drives Crp.1-9/16 CewmerictBo SIMATIC S7
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Moaynu S7-400
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CurHanbHble moaynu «  Lludposble mogynu BBoga: =24 B, ~120/230B

(SM) * Uwndposbie mogynu BeiBoga: =24 B, pene
* AHarnoroBble MOA4YyNV BBOAA: HaMpsKeHWe, TOK, CONPOTMBIIEHME,
Tepmonapa
* AHaroroBsble MOAYNY BbiBOAA: HAMNPSXKEHME, TOK,
UHTepdencHble WHTepdencHblie mogynu IM460, IM461, IM463, IM467 obecneunBatoT
moaynu (IM) NOAKMOYEHNE K Pas3fMyHbIM CTOMKaM:

* UR1 (yHuBepcanbHasa ctonka) go 18 mogynen
+ UR2 (yHuBepcanbHas cToinka) oo 9 mogynem
* ER1 (cTonka pacwupeHust) go 18 mogynen

* ER2 (cTonka pacwupeHus) po 9 mogynen

PyHKUNOHANbHbIE BbinonHeHune “cneumanbHbIX QYHKUURA";
moaynu (FM) - CYETYMKM

- MO3NLUMOHNPOBaHME

- NI ynpaBneHue.

KommyHuKkaunoHHble ObGecneyeHve criegyrolmx ceTen:
npoueccopsi (CP) - coeavHeHue Touka-k-touke (PPI)
- PROFIBUS
- Industrial Ethernet.

Training Center - ST-7PRO1
for Autongation and Drives Crp.1-10/16 CewmerictBo SIMATIC S7
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KoHcTpykumua CPU S7-400 (YacTtb 1)

Mepekntoyarens

TUnNa pectapTa
Mepekntoyatens

pexuma

Hanpumep, Hanpumep,
CPU412-1 CPU416-2DP
* anst 6onee paHHmMx CPU cmoTpuTte, noxanywncra, katanor
S I MATl C 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. Al rights reserved. File: PRO1_01E.11 v Knowledge for Automation

MepexkntoyaTtenn MRES

pexnmMmoB STOP
RUN
RUN-P

MepekntoyaTtenb CRST

TMna cTapta
WRST

-

C6poc namaT moayns
PEeXUM OCTaHOBA, MPOrpaMMa He BbINOSHAETCA U
BbIXOAbl 3anpeLleHsbl ( pexum "OD® - 3anpeT BbIXo4o0B).

Mporpamma BbINOMHAETCS, BO3MOXHO TOMbKO YTeHue 13 LMY B
nporpammarop.

Mporpamma BbINOMHAETCHA, BO3MOXHbI YTEHUE 1 3aM1Chb CO
CTOPOHBI NMporpammMaropa.

Korga Bbl 3anyckaete CPU nepekntoyatenem STOP / RUN,
BbINONHAETCA “nonHeiv (xonoaHein) pectapt” (Cold ReSTart).

Korpa Bbl 3anyckaete CPU nepekntoyatenem STOP / RUN,
BblnonHseTcs “pectapt (tennbi)" (Warm ReSTart)

CPU zanpawmBaeT Tvn ctapta Yyepes CBeTOANOL COCTOSHMS
(BbIBUpaembIvi nepekntoyatenem CRST/WRST).

Training Center
for Automation and Drives

] ST-7PRO1
Crp.1-11/16 Cemerictso SIMATIC S7
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KoHcTpykumus CPU S7-400 (YacTb 2)

MHaukaTopbl owmbok
BCTPOEHHOrO
uHTepcpernica DP

CeeToaunoabl UHAN-
KaLumm omnobok,
nopoxaeHHbix CPU

Cnot gna mogyns ViHtepdperic DP

namMmaTun

WHTtepdenc MPI

BHelwHas nogaepxka
baTapeu

SIMATIC S7

Siemens AG 1999. All rights reserved.

BHelwHsAa 6aTapes

Paszsem MPI

UHTepdenc DP

Cnot ansa
MoAayns namsaTu

Information and Training Center
Knowledge for Automation

Date: 03.11.2005
File: PRO1_01E.12

-

[ononHuTtenbHas BHeLWHAA 6aTtapes NMTaHusa (MOCTOAHHOE HarnpshKeHune
5...15V) gnsa nogpepxkn RAM, Hanpumep, Korga 3aameHsieTcst 6110k NUTaHus.

[nsa nporpammaTopa nnm nHoro ycrpornctaea ¢ MPI untepcencom.

CPU 413-2DP, 414-2DP, 416-2DP 1 417-2DP umetoT BCTPOEHHbIN
uHtepdenc DP ang npsMmoro nogknoyeHus pacnpegeneHHon nepudepum K
CPU.

B 3aBucmumocTu ot Bawwux tpebosaHuii, B CPU S7-400 MOXXHO BCTaBUTb
RAM nnn Flash EPROM B kayecTBe BHELUHEN 3arpy304HON NamsaTu:

*  RAM - mogynb o6bemom:
64k0, 256Kk0, 1MO, 2M6.

Cogepxumoe nogaepxuBaeTtcs 6atapeiHbim nutaHnem CPU.

*  Mopgyne Flash EPROM o6bemom:
64k0, 256k6, 1M6, 2M6, 4M6, 8M6, 16M6.

Copepxumoe coxpaHsieTca Bo BcTpoeHHoM EEPROM.

Training Center

for Automation and Drives

] ST-7PRO1
Crp.1-12/16 Cemerictso SIMATIC S7
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PG740
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PG 720 YCTponCcTBO NPOrpaMMmnpoOBaHunS, BbINOMHEHHOE MO NPOMBbILLIEHHOMY

cTaHgapTy, MOLLHOE 1 ferkoe ans o6cnyxmneBaHus, NpucrnocobneHHoe ans
MporpaMmMmnpoBaHmns U KOHPUIYPUPOBaHNS — naeanbHoe CpeacTBO A4S
Pa3nUYHbIX NMPUMNOXEHUA.

XapakTepuCcTUKM:

* Hoytbyk-cdopmat

¢ HesaBnCMMbIN NCTOYHUK NMUTAHUS

* AT-coBMecTumocTb

* MoluHble annapaTHble cpeacTBa

* Obecne4yeHHOCTb BCEMM HEOOXOAUMBLIMU MHTEPENCHBIMM NOpTamMK
cuctembl SIMATIC.

PG 740 [MopTaTMBHOE YyCTPOWCTBO NporpamMmMpoBaHns, ngeansHoe AN Bcex 3agad
NPOEKTUPOBaHMSA CUCTEM aBToMaTm3aumm, a Takke MowHbin PC
MPOMbILLFIEHHOrO UCMOSTHEHWS.

XapakTepucTuKm:

* CucTeMHble XapakTepnCcTMKM BbICOKOrO YPOBHS

+ OTnuuHble cpeacTaa pacLUMpeHns

* UsetHon XKK — gucnnen

* BblcokonpoyHasi KOHCTPYKLMS

+ Obecne4yeHHOCTb BCEMU HEOBX0ANMbIMU MHTePdENCHbIMN nopTamu
cuctembl SIMATIC.

PG 760 HacTtonbHoe MHOroyHKLMOHaNbHOE YCTPOWCTBO NPOrpaMMmNpPOBaHNs ANs BCEX
3agay NporpaMmMmpoBaHUs U KOHPUIYpUPOBaHUS B MHXKEHEPHOU cryxbe.
BbICOKMI ypOBEHb CUCTEMHOIO UCMOSHEHUS, TNOKNEe BO3MOXHOCTU pacLUMPEHNSs
N pasBuTUA AENaloT ero ngearnbHbIM 0PUCHBIM CPEACTBOM 4115 BCEX NPOEKTOB
aBToMaTu3aumm.

MpumeyaHue Ons nporpammupoBaHmsa S7-200 B STL umeeTtcst kKapmaHHOE YCTPOWCTBO
nporpammupoBaHusa PG702 =(npumepHo 230 r, 144 X 72 X 27MMm,
KK — gucnnen 2 x 20 cumBonos).

Training Center - ST-7PRO1
for Auton?ation and Drives Crp.1-13/16 Cewmemncteo SIMATIC S7
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Tpe6oBaHusa k PG/PC gnsa yctaHoBku STEP 7

O6opyanoBaHue/ TpeboBaHus
nporpamMmbi
* [lpoueccop 80 486 unu Bblwe, pekoMmeHayeTca Pentium
« XecTknn guck MuHnmym 300 MB (ans Windows, Swap File,
(cBOGOOHO) STEP7, npoekTtoB)
- 0O3Y >= 32 MB, pekomeHayeTcs 64 MB
*  WHTepdenchl CP 5611 unun kapta MPI nnn agantep PC
NporpaMM1pyrLLNA aganTep AN KapT Nnamsiti
*  Mbiwb TpebyeTcsa
* OnepaunoHHas Windows 95/98/NT/2000/ME
cuctema
SIMATIC 87 Date: 03.11.2005 x' Information and Training Cer!ter
Siemens AG 1999. All rights reserved. File: PRO1_01E.14 "P4 Knowledge for Automation
TpeboBaHus HoBble nporpammaTtopbl cepum SIMATIC S7 obecneunBatloT onTMMarnbHble

ycrnoBua ansa nporpammHoro obecneyerHns STEP 7.

Kapta MPI moxeT yctaHaBnusaTbcs B PC, KOTOpbIV yaoBneTBopseT
yka3aHHbIM Bbille TpeboBaHUsIM, UK OHM MOTYT NOAKMYaTLCS K
nHtepdency COM yepes PC-aganTep.

MPI MHoroTo4eYHbIN MHTEpPdENC.

Training Center . ST-7PRO1
for Auton?ation and Drives Crp.1-14716 Cewmemncteo SIMATIC S7
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YctaHoBka STEP 7
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SIMATIC S7
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YcTaHoBKa

3awmta nporpamm

MpumeyaHue

CBob6opaHas 3arpy3ka
Service Packs

Date: 03.11.2005 " Information and Training Cer!ter
File: PRO1_01E.15 ’P4 Knowledge for Automation

1. 3anyctute “Setup.exe” yepes “Add/Remove Programs” B
“Win95 - >Control Panel”.

2. Boibepute Options.

3. BblbepuTe Language (513bik).

4. Mo 3anpocy BCTaBbTe AWNCK aBTOPMU3aLUK.

5. MNepesarpysunTecsk, cnegys MHCTPYKUMAM

Mpumeyanune: 1. HaunHas c Bepcun STEP 7 V4.0 Bo3MOXXHa NocTaBka
Tonbko Ha CD-ROM.
2. Service Pack moxHo 3arpy3uTb 4epes Internet.

Mporpamma STEP 7 3awmiieHa oT KonMpoBaHWsi U MOXET MUCMOSb30BaTbCA
TONbKO Ha OQHOM YCTPOWCTBE NPOrpaMMmnpOBaHUs B OANH MOMEHT BPEMEHM.

Korga Bebl yCTaHOBUIN NporpaMmmMmHoe obecneyeHune, Bbl He MOXeTe HavaTb
ncnonb3oBaTh ero, noka Bbl He nepeganun asTopun3aunto Ha YKECTKMUI ANCK C
OWCKa aBToOpM3auun.

Ons sBepcum STEP 7 V5.0 nporpamma MmoxeT 6bITb 3anyLeHa 6e3
aBTopu3aumu. Nocne paboTbl B TeYeHNe onpeaeneHHoro BpeMeHmu
notpebyeTcsa ycTaHOBKa aBTopu3aumu.

Ob6s3aTenbHO npoynTanTe 3amevaHus B panne README.TXT Ha
aBToOpM3aUMOHHOM gucke. Ecnn Bel He HabnogaeTe 3T MHCTPYKUuK, Bol
puckyeTe NOTEPATb BaLle paspeLleHme.

Service Packs nporpaMmHoro o6ecneyeHmst MOryT GbITb 3arpy»eHbl No
Internet ¢ agpeca http://www.ad.siemens.de/simatic-cs.

Training Center
for Automation and Drives
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PesynbTaT ycTaHOBKM
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Hauvano pa6oTtbl OcHoeHas nporpamma STEP 7 - SIMATIC Manager. VMimeeTcsa gea cnocoba
€e 3anycka:

1. Boilbepute Task bar -> Start -> SIMATIC -> STEP7 -> SIMATIC Manager

2. Wenknute Ha nkoHke "SIMATIC Manager®.

Training Center . ST-7PRO1
for Auton?ation and Drives Crp.1-16/16 CewmerictBo SIMATIC S7
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SIMATIC Manager

ESIHATIE Manager - [Prol_16 -- C:\s7_courses\Prol_16]

%Eile Edit Inzert PLC “iew DOptions Window Help ;lilil
D825 [0 |Ce| @ ol [= 2] 2of [ == < NoFiter > =% @ x|
w %Statiorﬂ

EI Station StationZ

E|--- CPU_Conwl 57 Program

H E-{z0 Prog_Cor ?MP”‘]]
~{B] Source Files

‘g Blocks
B-El Station2
[-{=7] 57 Program

Press F1 for help. | 4

. " -
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CopepxaHue Ctp
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D A = S I = S 3
3anYCK SIMATIC MaNAGET ittt ettt ettt e e sttt e e e bt e e e e smbeeeesbeeeeesnbeeeeaans 4
MeHio 1 naHenn MHCTPYMEHTOB SIMATIC Manager...........uevi i 5
MaHenb MHCTPYMEHTOB B SIMATIC MaNAGET........coi ittt e ee e 6
CTPYKTYPA MPOEKTA STEP 7 ..ottt ettt e e sttt e e s ettt e s smbee e e e anbeeeesneeeeeae 7
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KOHTEKCTHO 3aBUCUMASA MOMOLLD B STEP 7 ...ttt e e e e e e e e e eeaanas 14
CTaHAAPTHBIE BUBIIUOTEKM. ... ieeeieeeeeeeeiiieieeeeeeaseeieeeee e s e s e eeeaeessansaeeeeaeesasssaeeeaeeaansnsaneeaeeeeannssennansesanns 15
YNPAKHEHNE : COBOAHME MPOEKT . .eccuveeeeeiutieeeitteeeeauteeesauteeeeaasteeesaateeesabeeeeaasteeesabeeeeasaeeesanteeessaneeessnns 16
YNpaxHEHNE : BCTABKA S7-MPOMPAMMBL. .......ceiiueeiiiiititeaiieeeeaeteeeaiteeeasseeeeaseeeesanneeesanneeeeeanbeeesanneeesannees 17
YNP@XKHEHNE : BCTABKA ST7-BITOKA .....eeeiiiiiiiiiiiiiie ettt sttt et e e et e et e e e s enbe e e e snneeeeanneeas 18
YnpaxHeHre : COPOC MAMATU CPU. ... e 19
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OT npouecca K NpoekKTy

’_j YnpaBeneHue npoeKkToM
X

A

SIMATIC Manager I-In I|I|II|
O6opynoBaHue
|

| FB21
0B1

1.0 1.1 4.0 ®
— Q) e [porpammbl
Mpouecc ( <«
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Mpouecc

Annapatypa u
nporpamMmmMHoe
obecneyeHne

MpoekTt

TexHonornyecknin NPoLece, KOTopbli TpebyeTca aBTOMaTU3NPOBaTh, MOXET
GbITb ONMCcaH MHOXeCTBOM Bonee NPOCTLIX 3a4a4 NN B3aUMOCBSA3aHHbIX U
3aBUCALMX APYr OT Apyra NpoLeccoB 1 NoanpoLEeccos.

CnepoBatenbHo, NnepBasi 3agaya, kotopyto Bam npeactouT pewmntsb, - 3TO
pa3buTb TEXHOMOrMYECKUIA NPOLIECC Ha OTAENbHbIE NOAMNPOLIECCHI.

[ns kaxgon YacTHOWM 3agaym onvcbiBatoTcs TpeboBaHus K annapartype
(Hardware) n nporpammHomy obecnedenuto (Software).
* Annapartypa:

- Yucno n Tunbl BXOO4O0B U BbIXOAOB

- Yucno v Tunel Mmogynen

- Yucno croek

- TpowusBoauTtenbHocTb 1 TN CPU

- WHTepdenc yenosek-mawmHa (HMI)
- CerteBas cucrema

* [porpammHoe oBecneveHue:

- CrTpykTypa nporpammel

- YnpaBsneHne faHHbIMM aBTOMaTUYECKOro npouecca
- CTpyKkTypa AaHHbIX

- [epepayva gaHHbIX

- [okymeHTaums nporpaMmmbl 1 NpoekTa.

B SIMATIC S7 paspaboTtka annapaTHbIX U MPOrpaMMHbIX CPEACTB BEAETCA B
npegenax ogHoro npoekta. B pesynbrtate 06paboTkn ncxogHeix TpeboBaHmn
NpoeKT ByaeT cogepxaTb KOHUIypaumm Heobxoanmblx annapaTHbIX CPeACTB U1
ceTen, a Takke paboume nporpaMmmbl M BNOKM JaHHbIX 418 pELLUeHUs 3a4a4m
aBTOoMaTU3aLUN.

Training Center
for Automation and Drives

] ST-7PRO1
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Simatic

Explarer

Irfatet

ticrozoft Office D atei Meu

Microsoft Office Datei Difnen

Ytunutbl STEP 7

..l > Avitharshs 3 Mates ¥
o1 L g Configure SIMATIC Workspace
STER? ' %‘% Canfiquring Metwork:s
STEP 7-MicrawN 32 ¥ s

Canverting 55 Files

1
== wn
PEENICA

-3 SIMATIC Manager

L/

LAaD, STL, FBD - Programming 57 Blocks

Memary Card Parameter Azzighment

&
B
~
E’ 52 PID Contral Parameter Assignment
) 57-PLCSIM - Simulate Modules
Programme 3 = _
— Setting the PG-PC Interface
Dokumente C [T TI405-57 Converting T Files
@ ety ’ T| 505-57 Converting T| Files
e} @ Suchen 4
[0}
g @ Hife
-g Auzfibren...
; Beenden...
i Stant
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SIMATIC Manager

Notes

LAD, STL, FBD

Memory Card
Parameter
Assignment

Configuring
Networks

Setting the PG-PC
Interface

PID Control
Parameter
Assignment
Converting S5 Files
Configure SIMATIC

Workspace

Converting Tl Files

Mporpamma SIMATIC Manager ynpasnsaeT npoektamu STEP 7. Ee nkoHka
nosiBnsieTcs Ha paboyen nosepxHoctn WINDOWS 95 (WINDOWS 98/NT4).

®ann "STEP 7 - Readme" cogepxut getanbHy0 MHPOPMaLUIO O BEPCUMN,
npouenype VHCTannaumm u T.4.

YTunuta ang sanucu nonb3oBaTenbckor nporpaMmmel STEP 7 ¢ nomoLubo
opHoro n3 3-x A3blkoB: “Ladder Diagram® (koHTakTHbIM nnaH), “Statement List"
(cnucok onepatopoB) unm “Function Block Diagram® (pyHkLMOHanbHasi cxema).

Bbl MOXeTe coxpaHuTb Nosb30BaTerNbCKyo nporpammy B mogyne EPROM,
ncnonb3ys nporpammartop unu, npu pabote Ha PC, BHELLHEE YCTPONCTBO
3anvcu. B 3aBUCMMOCTU OT NPUNOXEHNST UCMOMb3YIOTCA pas3nunyHble gpaviBepbl.

KoHdpurypmpoBaHue cetn obcyxaaetcs B pasgene ,KommyHukaumn®.

3JTa yTrnuTa ucnonb3yeTcsa AN YCTaHOBKU agpeca NoKanbHOW CTaHLmu,
CKOpOCTM nepegayn 1 Hamsbicliero agpeca MPI ceTw.

BbasoBoe nporpammHoe obecneveHne STEP 7 BkntoyaeT 610k ANs pelleHns
3agad PID (MM ynpaeneHue). Ytunuta "PID Control Parameter Assignment”
obnerdyaet npucBoeHve napameTpoB Ans 6nokos MU ynpasneHus.

Mporpammbl STEPS moxHO koHBepTMpoBaTh B nporpammbl STEP 7 ¢ nomoLsio
KoHBepTepa S5/S7.

OTa yTunuTa npegnaraeT cpeacTea Ans KoHpUrypmpoBaHus
MHOroTEPMUHaIbHbLIX CUCTEM pa3paboTky NpoekTa.

C nomolLLbio 3TOro KoHBepTepa nporpaMmmMbl Tl MOXXHO KOHBEPTUPOBATL B
nporpammbl STEP 7.

Training Center
for Automation and Drives

] ST-7PRO1
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usnu

Butharsia

57 Manuals

STEP 7

STER 7-Micraw/IN 32
& SIMATIC tManager

=

3anyck SIMATIC Manager

K SIMATIC Manager

File FLC ‘Wiew DOptions ‘wWindow Help

0|22 | [@ w2

Prezs F1 far help.

| |

v

SIMATIC S7

Siemens AG 1999. Al rights reserved.

BBepgeHune

3anyck
SIMATIC Manager

& SIMATIC Manager

Monb3oBaTenbLCKUn
nHTepdenc

MpumeyaHue

Information and Training Center
Knowledge for Automation

Date:
File:

03.11.2005
PRO1_02E.4

SIMATIC Manager - rpacouyeckuin nHTepdeinc ansa pegaktuposaHms online
offline ob6bekToB S7 (MpoekToB, hannos Nonb3oBaTENbLCKNUX NPOrpaMm, GrI0KOB,
obopynoBaHusa ctaHumin n nHetpymeHTtoB). B SIMATIC Manager Bel moxeTe:

*  yNpaBnsTb NpoekTamu n Gubnuotekamm

* 3anyckaTtb yTunutbl STEP 7

* nogkntovaTecs K PLC

* pedakTMpoBaTb COAEPXMMOE MOAYMS NaAMSTU.

Ha paboueii nosepxHoctn Windows nosiBnsietcs nkoHa "SIMATIC
Manager®, a B ctapToBoM MeHt0 — nyHKT "SIMATIC Manager" B pasgene
SIMATIC. Kak u Bce gpyrme npunoxexus Windows, "SIMATIC Manager*
BbI3bIBAETCS ABOWHbLIM LLEMYKOM Ha UKOHE

UM BbI3OBOM MYHKTa MEHIO
START -> SIMATIC -> STEP 7-> SIMATIC Manager

lMocne ycTaHOBKM OCHOBHAasi NporpaMma AoCTyrnHa Yepes3 MKOHKY Ha paboden
nosepxHoctn Windows. SIMATIC Manager ynpaensieT obbektammu S7, B
YaCTHOCTU, MPOEKTAMM M NONb30BaTENBCKUMK NporpaMmmMamu. Mpu oTKPbITUK
obbekTa 3anyckaeTcs acCoLMUPOBaHHbLIN C HAM peaakTop. Hanpumep, ABoHOM
LLIENMYOK Ha NporpamMmmMHOM OfoKe 3anyckaeT pefakTop NporpamMM, nocne Yero
Or1oK MOXET ObITb OTPeaaKTMpPoBaH (OOBEKTHO-OPUEHTUPOBAHHbBIN 3amnyckK).

Bbl MOXeTe Bcerga nony4mTb KOHTEKCTHYIO NOMOLLb A TEKYLLEro OkHa, HaXaB
dyHKUMOHanNbHYo knasuwy F1.

Training Center
for Automation and Drives

ST-7PRO1

Ctp.2-4/19 SIMATIC Manager
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TuTtynbHag
CTpoka

MNanenb
MEHI0

MNanenb
WHCTPYMEHTOB

Ctpoka

MeHio n navHenun nictpymeHtoB SIMATIC Manager

/ QSIHATlc ELEL
File FLC ‘Wiew DOptions ‘window Help

COCTOSIHUS \
Fresz F1 for help. Eﬂ | | A

A Start | [ #, SIMATIC Manager Bl Pint Shop Pro | @ s7-pLCSIM - Sinviewt | Bl Hw Confia -
MaHenb

D=2 =] ™| [@ w2

3agad
ate: 03.11.2005 po Information and Training Center
D' .
Siemens AG 1999. All rights reserved. File: PRO1_02E.5 "’4 Knowledge for Automation

TuTynbHas cTpoka
CTpoKa MeHI

MaHenb
MHCTPYMEHTOB

CTpoKa coCTosiHUA

MaHenb 3apgay

TuTynbHas CTpoka CoAepXMT HasBaHWe OKHa U KHOMKM YNpaBreHUsi OKHOM.
CopepXuT Bce MEHI0, AOCTYMHblE AN TEKYLLEro OKHa.

Co,u,ep>|<v|T KHOMKK Ana Hanbonee 4yacTto Mcnosib3yemMblX KomaHg

MokasbiBaeT Tekyllee COCTosAHUE U APYryto MHopMaLUIO.

MaHenb 3agay (Taskbar) Windows cogep>XuT KHOMKM BCEX OTKPbITbIX
NPUNOXEHWI 1 OKOH. [NaHenb 3a4ay MOXHO YCTaHOBUTL C OO0 CTOPOHBDI
3KpaHa, UCMOoMb3ysl NPaBy KHOMKY MbILLW.

Training Center
for Automation and Drives

] ST-7PRO1
Ctp.2-5/19 SIMATIC Manager
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MaHenb nHctpymeHToB SIMATIC Manager

HSIMATIC Manager - [Prol_16 -- C:\s7_courses\Prol_16] =] &3
NEIEY

%Eile Edit Insett FLC Wiew Options “Window Help

B8] |l el [= S

[ < MoFiters

=% [@ x|

Station
E| : Station2
E|--- CPU_Carwl 57 Program
: El Png_CDhﬂ MP|[1]
o] Source Files
{23 Blocks

-- Station2
-5 S7 Program

@ |

Prezz F1 far help.

Cumsonbl Windows 95 Cumsonbl STEP 7

Mokasatb AOCTYNHbIE Y3rbl

0| = —
izl KapTta namsatnS7
: ﬁ 3arpyska (8 PLC)
:

) Define Filter
I < NoFiter > =l AKTUBUPOBaHHbIN PUNLTP
Gi Mogaynb nmutaumm (S7-PLCSIM)
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L] (=l (&) SR AR T

X FEI[] [ [

Mew (File Menul
Cpen (File henu)

Dizplay Accessible Nodes (PLC MWenu)

57 Memory Card (File Menul

Cut (Edit Menu)
Copy (Edit Menu)

Paste (Edit bMenul

Dowenload (PLC Menu)

Dinline Mview henul

Offline Miew henul

Large lcons (Wiew Menu)

armall lcons (Miew henu)

List Mwiew hlenul

Details Misw hMenul

Llp One Level

Simulate Modules (Cptions kenu)

HoBbIn npoekT
OTKpbITb NPOEKT
MNMoka3saTb AOCTYNHbIE y31bl

Moaynb namsitu

BbipesaTb
CkonupoBaTb
BctaButh

3arpys3utb

Bonbline NKOHbI
ManeHbKue UKOHbI
Cnucok

Tabnuua

BBepx Ha ypoBeHb

MmuTtaumua moaynen (ononHUTEeNbLHbIA NaKeT)

for Automation and Drives
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CTpykTtypa npoekta B STEP 7
ESIH!\TIE Manager - [Prol_16 - C:\s7_courses\Prol_16] M=l E3

%Eile Edit Inzert PLC “iew Options ‘wWindow Help

D|22 =] & =2 &l [= =)

% Prol_16

= Stationd

- =@ cPU_ConvT
=-{z7] Prog_Canv

--[E] Source Files

-- Stationz
E|-- 57 Program
i) Source Files

ks

| DB
i FC2
= DE1
i DB20

19 x|
[ < Mo Fiter > =1
SHFL]
o FC20
- DE10

Press F1 for help. mm) | | i
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CtpykTypa npoekta [laHHble XpaHsTCs B NpoekTe B BUae 06bekToB. OObEKTLI B NPOEKTe
pasmMeLLaTcs B ApeBOBUAHON CTPYKType (nepapxus npoekta). JpesoBuaHas
CTPYKTYypa, NokasbiBaeMas B OKHe MpoekTa, nogobHa CTPyKType, UCMoNb3yeMOoNn
B Windows Explorer. PasnuyatoTcsa TOnbKO MKOHKM OOBbEKTOB.

Mepapxusa npoekta  1-i1 ypoBeHb: [MpoekT. Kaxabi NpoekT npeactaBnseT 6a3y AaHHbIX, B KOTOPOK
XPaHSATCA BCe aKTyarnbHble AaHHbIE.

2- ypoBEHb: *

CrtaHuwmun (Hanpumep, S7-300), rae xpaHUTCs MHopmauus o

KoHdMrypauum annapaTtypbl U napameTpax mogynen. CtaHumu
- NCXOAHbIN OBBEKT AN KOHMrypupoBaHus annapaTypbl.

* [lanku S7 Program - ucxoaHbin 06BbEKT 451 HANUCaHNS
nporpamm. Bce nporpammHoe obecnevenne Ans moaynen ¢
Has3Ha4YeHHbIMU NapameTpamun xpaHuTcd B nanke S7 Program.
B aTy nanky BNoXeHbl Nanku MCXoaHbIX hannos n S7-6110KoB.

* [ogcetn (MPI, Profibus, Industrial Ethernet) siBnsatoTtcsa yacTtbto

obwen cetn.

3-11 v nocnepyoLiMe ypOBHM 3aBUCHAT OT OGHEKTOB BhILLECTOSILLENO YPOBHS.
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Buabi Offline n Online B SIMATIC Manager
K SIMATIC Manager - Pro1_16 [ O[]
File Edit Inzett PLC “iew Option: Window Help
=] el B =2 CE N N
'Ei" Pro1_16 -- C:\s7_courses\Prol_16 ;Iglll
E--% Prol_16 I@ Syztemn Data E--% Pro1_16 lﬁ System Data 3 SFC14
1 Station1 40 OB =-E Stationl 5 SFEO o SFC15
E|--- CPU_Corw1 3 FC1 -4 CPU_Core1 i SFE1 O 5FC17
=] Prog_Cornw1 = e EHZ3 Prog_Con = SFE2 o SFC18
. @ ik SFBE3 i+ SFC19
STELS = sFed @ 5FC20
&=+ 57 Program T SFES & SFC2t
(=7 57 Program
: . {3 SFE16 o SFC22
0 Source Fies i SFE32 = SFC23
“{gH Blocks
i SFE33 o SFC24
ik SFE34 i SFC26
4k S5FB35 ik SFC27
i+ SFE36 i SFC28
i SFE37 o SFC29
40 SFCO 4 SFC30
4k SFCT Ik SFCH
{0k SFC2 ok SFC32
4k SFC3 o SFC33
ik SFC4 o SFC34
ik SFCH ik SFC39
ik SFCE ik SFC40
4k SFCI ik SFCH
4+ SFC10 i SFC42
4+ SFC13 i SFC43
N — i
Press F1 for help. | [ [ o
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
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Offline

Online

MepeknioyeHve

Bug offline nokasbiBaeT CTPYKTYpy NPOEKTa, XPaHSLLErocs Ha XXECTKOM OUCKE
nporpammatopa. OHa oTobpaxaeTcs B okHe npoekta SIMATIC Manager.

Manka "S7 Program® cogepxut o6bekThl “Source Files" (dhannbl MICTOYHUKOB) 1
"Blocks" (6nokn).

Manka "Blocks" cogepXmT cucTtemHble AaHHble, 3adaHHbIe YTUNUTON
koHdurypaumm “HW Config“, n 6noku, cosgaHHble pegaktopom LAD/STL/FBD.

Bug online nokaseiBaeT CTPYKTYpy npoekTa, xpaHsiytocst B CPU. OHa
oTobparkaeTcs B okHe npoekta SIMATIC Manager.

Manka "S7 Program" copgepxuTt Tonbko o6bekT "Blocks".
Manka "Blocks" cogepxuT:

*  BNOKM cucTeMHbIX AaHHbIX (SDB)

* nonb3oBaTenbckue aaHHble (OB, FC, FB)

* cuctemHble 6noku (SFC, SFB).

MepekntodeHne mexay offline u online:
* 4yepes NyHKT MeHto View -> Offline nnn View -> Online nnu
*  BbIODOPOM KHOMKM HA MaHenM UHCTPYMEHTOB:

E| Online
E, Offline.

Training Center
for Automation and Drives

ST-7PRO1
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K SIMATIC Manager
Fle PLC ‘iew

[ |82

HacTpounku npoekra
I [=]

Window  Help

Chil+alt+E

imulate Modules

et PG/PC [nterface. ..

Language | Generall Wigt I Eolumnsl Archivel - -
Language General |V|ew I Eolumnsl Archlvel
—Language——————— nemonic: : :
= — Storage location for project:
english Example 1 Example
eutsch ¢ SIMATIC UELD S 440 IE.\S?_courses Browse. .. |
tendlizh & -
*  |nternational
AR SEa — Storage location for librarie:
IE:\S?_courses Browse... |
" Open new ohiect automatically
™ Archive automatically on opering project of library
V¥ Save window arangement and contents at end of session
v Difline windows [~ OMLINE window
‘ Deactivated system messages: Activate | ‘
Concel | Corcel | Hep |
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_02E.9 ”~ Knowledge for Automation

MyHKT MeHIo

3aknagka
“Language”

3aknagka
"General*

3aknagka "View"

SIMATIC Manager -> Options -> Customize

» Language: Bbl MmoXeTe BbIbpaTh s3blK, ncnonb3yembii B SIMATIC
Manager, MeHo, AnanoroBbiX OKHax, noMoLm 1 T.4. B cnvucke nosisnsioTca
TOSbKO YCTAHOBIEHHbIE A3bIKK

+ Mnemonics: Bbl MoXxeTe BbIGpaTb MHEMOHWKY, UCMOMb3YEMYLO AN
nporpaMmMmnpoBaHuns 6nokoe S7.

OCHOBHbIE YCTAHOBKW OS5 peaKkTMpoBaHWs nNpoekTa n bnbnuorek:
» Storage location for projects (MecTo xpaHeHus NPOEKTOB) - KaTanor, B
KOTOPOM Bbl X0TUTE XpaHuTb Balum npoekTbl

» Storage location for libraries (mecto xpaHeHns GubnmnoTek) - katanor, B
KOTOpOoM Bbl xoTuTe xpaHuTb Bawwm 6ubnunotekm

* C ocTanbHbIMMX ONUMSAMKU ONA BCTaBKN OOBEKTOB, OTKPbITUA NPOEKTOB U
pa3mMeLlleHnAa OKOH Mbl MO3HAaKOMMNMCA MO3XKe.

+ Deactivated system messages (oeakTvBaumMs CUCTEMHbIX COOBLLEHMN).
Haxunmag KHonky «Activate», Bel MoxeTe peakTnBMpoBaTh BCE CUCTEMHbIE
€o00LLEeHUNs, KOTOpbIe ObINM BbIKITOYEHBI B OKHE Yepes onuuto “Always
display this message....“ (Bcerga nokasbiBaTb 3TO coobLLeHME).

3aechb onpegensieTca HaCTPOrKkn oTobpaxeHus B online.

3aknagka "Columns" Onpepensetcsa coctas KonoHok SIMATIC Manager B cnyyae, korga BKMOYeH

3aknagka "Archive™

TabnN4YHbIN BUA,.

ApxvBusaumsa NpoekToB obcyxaaeTca B rnase «[JoKyMeHTMpoBaHue,
COXpaHeHue, apxuBaLusa».

Training Center

for Automation and Drives

] ST-7PRO1
Ctp.2-9/19 SIMATIC Manager
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CospaHue npoekTa
IMATIC Manager =] E3
PLC Wiew Options  Window  Help .
Hew
Wew Project’ WwWizard..
Open Chlell & New project € Mew library
Open Yersion 1 Project... Marne:
57 Memaory Card 3 I Eng.:IT‘I'aeMMMH
WinLC File > Mame | Storage Path p
— Prol1_1E Che?_courseshProl_16 gg‘hoBsgﬂl‘/,ITe
Lelete...
Rearange...
Manage...
Archive...
T 1
Retrieve... K I—
Tupe: IProiect ﬂ

Eage SEfim..
Headers and Foaters... Storage location [path]: ﬂl
Frint Setup. .. IE:\S?_courses
1 Pra1_16 [Project] -- C:\s7_courses'Prol_16

) (0} I Cancel | Help |
Exit Alt+F4

Creates a new praject ar librang. A
SIMATIC S? Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. Al rights reserved. File: PRO1_02E.10 v Knowledge for Automation

Co3paHue npoekTa

MpumeyaHue

-

[ns oTkpbITUA gManoroBoro okHa "New” 1 co3gaHus HOBOro NpoeKkTa unm
HoBOW 61bnnoTekn BbIbepnTe NYHKT MeHto File -> New vnu KHOMNKy Dl

B NaHes I MHCTPYMEHTOB.

Beeaute nmsa npoekta B none "Name" u noareepauTe BblIOOp HaXxaTUeMm
kHonkn "OK*.

1. Mone “Storage location (path)* (mecTo xpaHeHus (NyTb)) NokasbiBaeT NyTb
koTopbIn yctaHoBneH B SIMATIC Manager no nyHkTy meHto Options ->
Customize.

2. HaumHasa c Bepcun STEP 7 V3.2 gnsa nomoLLm B CO30aHUN HOBOMO NpoekTa
nmeetcsa mactep 'New Project’.

Training Center
for Automation and Drives

] ST-7PRO1
Ctp.2-10/19 SIMATIC Manager
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BcTaBka S7 - nporpamMmmbl

K SIMATIC Manager - Pro1_16 =] B3

File  Edit
=% [@ x|

~ Station 3
) == .
E Subnet 3

| < Mo Filer >

S Sattiare é Er?n F:nf[am
G Black S

T Enftinare 3

St [Tiable

EptermallSaurce Eiles.
L:As/_coursesiFrol_16

..... MFIL]

Inzertz 57 Program at the cursor positian, e
ate: 03.11.2005 % Information and Training Center
D. "
Siemens AG 1999. All rights reserved. File: PRO1_02E.11 v ’>4 Knowledge for Automation

BcTaBka nporpamMmbl [11si BCTaBKM HOBOW NpOrpamMMbl B TEKYLLMIA NPOEKT BbIOEPUTE MYHKT MEHIO
Insert -> Program -> S7 Program.

Korga Bbl BCTaBUTE OOBEKT, CUCTEMA aBTOMATUYECKMN NPUCBOUT EMY
nogxopgsiee nmsi, Hanpumep, "S7 Program(1)".
Mpwu xenaHun Bbl MOXeTe M3MEHUTb 3TO UMSI.

MpumeyaHune Bbl MOXeTe MCMornb3oBaTh ONMCaHHbIN 34eCb METOA AN Co3aaHus annapartHo-
HEe3aBMCUMBIX NPOrpPamMm.

MporpamMmbl, CBAA3aHHbIE C KOHKPETHLIMU annapaTHbIMW CPEACTBAMM
ob6cyxpatotes B rmase  “KoHdomrypauus o6opygoBaHus 1 KOHLENUUS namsaTi”.

Training Center - ST-7PRO1
for Auton?ation and Drives Ctp.2-11/19 SIMATIC Manager
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Sation
gl—l-g SlEret

K SIMATIC Manager - Prol_16 [_ O] x|
Fil= Edit [IiSSd FLC Yiew Options ‘window Help

BcTaBka 6noka S7

[ < Mo Fiter >

~1%|[@ x|

Bregnan

G Sattrane

Properties - Function [ %]

General - Part 1 | General - Part 2| Attributesl

1 Drganization Block

W Sattmane

2 Function Block

Sprnbal Table

= MHame: FC1

2 Function

4 Data Black Language: STL =
Symbaol:

Extermal Souncze Filel.,

S Data Type

Symbal comment:

1=z — B Wariable Table
'y, Pro1_1b - L:\s/_courses\Fio i Projact path: |
=- % Pral_16 i OB1 Storage location
Bl 57 Program{1] of project: IE:\S?_courses\Plo‘I_W E
@ Source Filex Code Interface
----- Date created: 25/02/1999 11:31:154M
Last modified: 25/02/1939 11:31:154M 25/02/1939 11:31:154M
Commerit: |
e | Hob |
Inzerts Functioh at the cursar position. G
® . -
SIMATIC S? Date: 03.11.2005 " Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_02E.12 v Knowledge for Automation

BcTaBka 6noka

BbiGepute nyHKT MeHto Insert -> S7 Block ons otobpaxeHusa cnucka
pasnunyHbIX TUNOB BrI0KOB:

¢ OpraHusaumoHHsle 6noku (OB) Bbi3bIBAOTCA ONepaLMoHHON CUCTEMOMN.
OHM BbICTYNalOT B kKa4eCcTBe MHTepdperica Mmexay onepaLmMoHHON CUCTEMON
W nporpaMMon Nonb3oBaTens..

e OyHkumm (FC) n dyHKUmoHanbHble 6noku (FB) cogepxaT OCHOBHYIO YacTb
nonb3oBaTenbCKov Nporpammbl. OHM HEOBXOAMMBI B CIOXKHbIX Nporpammax,
Ans pasbueHns Ha Hebonblune, NPOCTbIE MO CMbICIY MOZYIN.

+ bBnoku gaHHbIX (DB) cogepxat nonb3oBaTenbCkne AaHHbIe..

Mpu BeIGOPE TUNa Groka oTKpbIBAETCA AuanoroBoe okHo “Properties”, B
koTopom Bbl BBoAUTE HOMepP Groka 1 A3blk NporpaMmmpoBaHus 6noka (LAD,
STL vnm FBD).

[pyrve ycTaHOBKM, KOTopble Bbl MOXeTe 3agaThb, 3aBUCST OT Tvna Gioka, u
OyayT o6cyXaeHbl No3aHee.

Korga Bbl ycTaHoBunn Bawum onumm 1 nogTeepannu ux, Haxxas kHomnky “OK”, B
nporpaMmMy BKIHOYAETCHA HOBbIN OOK.

Training Center
for Automation and Drives

) ST-7PRO1
Ctp.2-12/19 SIMATIC Manager
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B File Edt Insst PLC Yiew Dptions window [JEE

Cucrtema nomowm STEP 7
HSIMATIE Manager - [Prol_16 -

As7 courzes\Prol_16]

b=

29| |l il [ 25

E--% Frol_1E

i)
& M !|>
= Contest-Senzitive Help F1

l=i0ET:

Dizplayz the inc

E| 7 E? Help on STEP 7
(0 CISITA B
@ Auzhlenden  Zurick Vonwarts  Startseite Drucken Glozzam Objects
Y
Intait |Index I §uchen| j
Ellzeerlens What's New in STEP 7,
= Mewy - .
B} STERT =1 || Version 5.0?

@ Introcucing the Product and Instaling the Software
@ Wiorking Out the Automation Concept

@ Startup and Operation

@ Setting Up and Editing the Project

@ Configuring the Hardware

@ Configuring Connections and Data Exchange

@ Programming Blocks

@ Configuring Messages

@ Controling and Monitaring Yarishles

@ Estaklizhing an Online Connection and Making CPU Settings—
@ Dovvnloading and Uploading

@ Debugging

@ Disgnostics

@ Printing and Archiving

=1, B Ahen Seweral | lsars are Foitind the Same Proisct

=
< | v

SIMATIC Manager

» Filtering the displayed objects in the
tight half of the project window.

= Startup parameters can be transferred
to the SIMATIC Manager.

» For certain systern messages it will be
possible to deactivate the display of
this message in future. Using the
"Activate” button in the "General” tab
(Options = Customize) you can
activate any inactive messages again.

SIMATIC S7

Siemens AG 1999. Al rights reserved.

Date:
File:

03.11.2005
PRO1_02E.13

|
. . -
" Information and Training Center
’>4 Knowledge for Automation

MonyyeHue nomMowm VmeroTcs pasnmyHbIe MyTU NOMYYEHUS MOMOLLM:
1. OO6was NnomMoLLb 3anyckaeTcst KoMaHaon meHto Help - > Contents.
2. KOHTeKCTHO 3aBMCMMasi NOMOLLb 3anyckaeTcs (PyHKLMOHaNbLHOM KrnaBuLLen

Pasgensbl

Fopsiune cnoea

F1 unu Haxxatmem Ha KHOMKY .;‘?l B NaHenu UHCTPYMEHTOB.

«  “Contents"

¢ "Index"
nopsiake.

« “Find"

- CNUCOK pa3gernos B BUae 0o0LLMX 3arofoBKOB.
- CMMNCOK OOCTYMHbIX MYHKTOB NOMOLLN B aﬂ(*)aBI/ITHOM

- MOWCK CIOB WM BbIP@XXEHU BHYTPWU pa3aenoB NOMOLLMU.

HekoTopble croBa B TEKCTax NOMOLLM NOACBEYMBAKOTCH 3€MEHbIM U
noayvepkmnBaloTcs (3To Tak HasbiBaeMble "Mopsaune cnosa"). Lenyok Mbiwin Ha
"lNopsAynx croBax” BbI3bIBAeT COOTBETCTBYIOLLUIA pa3gen noMoLLM ¢ nogpobHomn

UHdopMaLumen.

Training Center

Ctp.2-13/19

for Automation and Drives

ST-7PRO1
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KoHTekcTHO-3aBMcumas nomowb B STEP 7

g? Help on STEP 7 | [O] x|
N A A E
Auzhlenden  Zuriick “Wonsarts  Startseite Diucken Glozzary hjects
Inhal |Igdex I guchenl =
Working with Libraries
@ What's Mew? 1=
@ Introcucing the Product and Instaling the Software . .
@ wiorking Out the Automation Concept Libraries serve to stare reusable program
@ Startup and Operation companents far SIMATIC S7M7. The program
@ Setting Up and Esiting the Project components can be copied to the library from
@ Configuring the Hardweare existing projects or created directly in the
@ Configuring Connectionz and Data Exchange l'brary |ndependent|y of other projects.
= m Programming Blocks
@ Defining Symbols Yau can save yourself a lot of programming
= [} Cresting Blocks and Libaries | time and effart if you store blocks which you
Selecting an Editing Method weant 1o Use many times in a library in an 57
[2] cresting Blocks program. You can copy them from there to the
@ Selecting the Programming Langusge user program where they are required.
@ Creating Blocks
= [ wiorking with Libraries To create 377 programs in a library, the
'- 3 same functions apply as for projects — with the
[7] Hierarchicsl Structure of Libraries exception of debugging.
Cweryien of the Standard Libraries
= @ Huvwe to Work with Libraries = Creating Libraries
1| | B
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_02E.14 o~ Knowledge for Automation
KoHTekcTHasn KoHTekcTHO 3aBucumasi noMoLLb nNpeanocTtaBndeT cneumanm3mpoBaHHYH
3aBUCUMOCTb I/IH(bOpMaLI,VIIO O BblAENEeHHbIX O6'beKTaX, 6J'IOKaX, KOMaHOgax MeHK, ananorax 1
T.M.
Bbl MOXeTe NepenTn OT KOHTEKCTHO 3aBMCMMOWN NMOMOLLM K OBLLIEN, HaXKaB
kHonky "Help on STEP 7".
MpumeyaHue HononnHutensHyo nHopmaumio o STEP 7 Bbl MoxeTe HalTu B 9NeKTPOHHOM
cnpaBoYHuke. [1nsa ero oTkpbITUS HaAo BbIOpaTb NYHKT MeHto Start -> Simatic ->
S7 Manuals.
Training Center Ctp.2-14/19 ST-7PROT1

for Automation and Drives SIMATIC Manager
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Edit lnzert PLC )

Mew...

— Mew Project Wizard...
OpenYerzion 1 Project...
Cloze

HSIMATIE Manager - [Pro1_16 -- C:\s7_courzes'\Pro1_1E6] Open

a1
B Qeen CU0

CtaHpapTHble OMOGNUOTEKU

%]

I

iew  Optiohs  Window  Help
Chrl+M

' Projects & Libraries

stdlibs (2] DASIEMENSASTER7AS FlibshST

57 Memory Card
WinLC File

i

Save bs

Opet:

Delete...
Regarrange...
Manage...

IStandald Library

Browse... |

Archive...
Retrieve...

IE I Cancel | Help |

Prrint

Page Setup. .
Headerz and Footers. ..
Frint Setup...

I, Standard Library -- D:ASIEMENSASTEP7AS 7libs\S TDLIB30

Communication Blocks |EC Function Blocks
Organization Blocks PID Control Blocks

Communication Blocks
IEC Function Blocks

1 Prol1_16 [Project] -- C:he¥_courze:

55-57 Converting Blocks System Function Blocks
TI-57 Converting Blocks

Organization Blocks
FID Contiol Blocks

E xit

S5-57 Caonverting Blacks
Swstern Function Blocks

Opens a zelected project or libran.

TI-57 Converting Blocks

=

SIMATIC S7

Siemens AG 1999. Al rights reserved.

BBeaeHue

CrtaHpapTtHas
o6ubnuoTteka

Communication
Blocks

Organization Blocks

S$5-S7 Converting
Blocks

TI-S7 Converting
Blocks

IEC Function
Blocks

PID Control Blocks

System Function
Blocks

MpumeyaHue

Date: 03.11.2005 Iv Information and Training Ceqter
File: PRO1_02E.15 y Knowledge for Automation

Brubnmnotekn ncnonb3yroTcs, 4TOObI COXpaHMTL GrIOKM BHE NpoekTa. ATu 610KM
MOryT co3faBaTbCs B 6GUBnMoTeke, MOryT KOMMPOBATLCS B HEE U U3 HEE, HO HE
MOryT ObITb NPOTECTUPOBAHLI. lepapxudeckas cTpykTypa 6ubnmoTtekn nogodHa
CTPYKTYpE npoekTa.

STEP 7 cogepxuT cTaHgapTHyto bmubnuoTteky (Standard Library), kotopas
nocne yctaHoBkn STEP 7 xpanuTca B nanke nporpamm STEP 7, Hanpumep,
C:\Siemens\Step7\S7libs\stlib30. MonyunTtb n3 SIMATIC Manager goctyn k ee
CTaH4apTHbIM B610KaM MOXHO 13 MeHo koMmangon “Open -> Libraries".

dyHkumKn ons ceasen mexay CPU u pacnpeneneHHon nepudepuent
KOMMYHVKaLMOHHBIX NpoLieccopoB, HaunHas ¢ S7-300.

OpraHusaumoHHble 6nokn (OB).
Bnokun onsa npeobpasosaHusa nporpamm STEP 5 B8 STEP 7.

M3 aToii GnbnmnoTekn obbIMHO MCNONb3YIOTCA CTaHA4apTHblE (OYHKLUMK
MacLITaGUpoBaHNS aHarNoroBbIX BEMUYMH

Brokn coyHkumi IEC (IEC: International Electrotechnical Commission),
Hanpumep, Ans 00paboTkn BpeMeHu 1 aatbl, AN onepauuin cpaBHeHUS, Ans
06paboTku CTPOKK M ANs Bblbopa MakcuMyma u MUHUMYyMa.

®yHkumoHaneHble 6rokn (FB) ans MWL ynpaenenns ¢ obpaTtHow cesAsbio (PID).

Cuctemuble pyHkumm (SFC) n cuctemHble yHkLMoOHanbHble 6roku (SFB).

JlononHutenbHble GUGNNOTEKN BKIIOYAIOTCS, ECIM YCTaHOBIEHO
AOMNOSHUTENbHOE NporpaMMHoe obecrneveHme.

Training Center
for Automation and Drives

_ ST-7PRO1
Ctp.2-15/19 SIMATIC Manager
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Yn paxKHeHue: CospnaHue npoeKTa

1

FLC Yiew Options ‘window Help

Mew Project' wizard... |
Open... Ctrl+0

Open Yersion 1 Project... & New projsct  Mew library
57 Memory Card k\ M ame:

winLC File IMP Project < ::| BeeanTe nms
Delete. .. npoekra u
= Mame | Storage Fath

nogrsepauTe
Fgarrange... Prol_16 C:ha?_courses\Prol_16 A ngﬁn
Manage... ere-
Archive...
Fietrieve. .
Fage Setup...
Headers and Footers. ﬂ_l

Print Setup...

Type: IPloiect
1 Standard Library [Library] -- D:ASIEMEMSAS TEPTAS PlibehStdlib30

I
2 Prol_16 [Project] - C:\s7_couwrzes\Pral_16 Starage location [pathl: Browse... |

E it Alt+F4 IC:\S?_courses

N ..

Creates a new project or library.

SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_02E.16 ")4 Knowledge for Automation
3anomHure! I'IpoeKT COEPXKNT BCE NporpamMmmbl U aHHbIE O1A BCEWN 3agadn

aBTomaTtusauun. OH MOXeT coaepXkaTb OAHY Unv 6onee nporpamm ans
ncnonb3oBaHUsa B ogHOM mnu bonee npoueccopax (CPU).

Uenb YaanuTb CyLWeCTBYOLWNA U co34aTb HOBbIA MPOEKT

Kak penatb 1. OtkpbiTb SIMATIC Manager.
2. BbibpaTtb nyHKT MeHto File -> Delete -> Projects.

3. Bbibpatb 13 cnucka npoektoB “My Project” n noareepanTtb HaxaTnem
kHonkm OK.

4. Korga npoekT 6yaeT ygarneH, BblopaTb MYyHKT MEHI0
File -> New -> New Project.

5. Beectu B nosaBmBLUEMCH OKHE MMSA NpoekTa "My Project".

Training Center ; ST-7PRO1
for Autorgation and Drives Ctp.2-16/19 SIMATIC Manager
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YnpaxHeHue: BctaBka S7 - nporpammbl

ESIHATIE Manager - My Project

Station
Subnet

[ No Fier > 1% [& K

arn

S Snftiane
S Blosk

2 M7 Program
2 Bragran

B F

St Tiakle

Extermal Sounce Bile..
L:awsf_coursesimy Proje

Ihzerts 57 Program at the cursor pozition. i
ate: 03.11.2005 % Information and Training Center
D ‘ !
File: PRO1_02E.17 7 e Knowledge for Automation

Siemens AG 1999. Al rights reserved.

3anomHuTe!

Kak penatb

PesynbTathl

S7-nporpamma — 370 KOMGUHALNA CBA3AHHBLIX C MPUMNOXEHUEM NMPOrPaMMHbIX
6GnokoB, 6INOKOB AaHHbIX, KOMMeHTapueB 1 cumBonuku. Korga Bel cosnaeTe
nporpammy, Bbl cosgaeTe CTPYKTYpYy, BKIHOYAIOLLYIO BCE 3TV KOMMOHEHTbI.

1. B npoekte "My Project®, Bblbepute nyHKT MeHto Insert -> Program -> S7
Program,

unu (BMecTo nyHkTa 1.):

1a. lenkH1Te npaBoi KHOMKOW MbIwK. B nosiBMBLLUEMCSA MEHIO BbIGpaTh MYHKT
Insert New Object -> S7 Program pans BCTaBKM HOBOW NporpamMmmbi.

2. CospaHa HoBag nporpamma S7 ¢ umeHem "S7 Program 1¢,
3. WameHuTte umsa nporpammel Ha “My Program®.

4. B nanke “My Program® Bl HangeTe camy nporpaMmmy S7 ¢ oGbekTamu:
Blocks (none3oBartenbckue nporpammel), Source Files (McxogHble TEKCTbI)
n Symbols (Tabnuua cMMBoOoB).

B npoekte "My Project” cosgana HoBas S7-nporpamma.

B SIMATIC Manager Bbl moxeTe yBuaeTb nogkatanor “My Program*“ B
katanore "My Project".

B nonb3oBaTenbckon NnporpaMMe aBToMaTUYeCcku co3naH nycton 6nok OB1:

5% My Project -- C:\s7_courses\My_Proje  [Hi[=] E3

. by Project
El" by Program
(B Source Files

---- l::, b

Training Center
for Automation and Drives

] ST-7PRO1
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Slation
Gbret

HSIMATIC Manager - My Project
File Edit [IiSSd FLC Yiew Options ‘window Help

YnpaxHeHue: BctaBka 6noka S7

[ [0 %]

=% @ X

| < Mo Fiter >

Bregnan

S Snftware

Properties - Function [ x]

1 Organization Block
. General - Part 1 | General - Part 2| Attributesl

i Sattane:

2 Function Block

MHame: FC1

Spmbol Takle

4 Data Block

Language: STL fd

External Source Bile.

S Data Type
EWariable T able

Spmbal:

Sprnbal comment:

Project path: I

Storage location

of project: IE:\S?_courses\My_Proie

Code Interface

Diate created: 254021999 01:07:31PM

Last modified: 250241999 01:07-31PM 25/02/1999 01:07:31PM

Comment: ]

Inzerts Function at the cursor position.
Cocsl | ber |
® . -

SIMATIC S? Date: 03.11.2005 " Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_02E.18 ’>4 Knowledge for Automation

3anomHuTe!

Uenb

Kak gpenatb

PesynbTtaTt

YnpoueHHo, 6nok B CPU — 310 YacTb NporpaMmel ¢ onpegeneHHon yHKUMen
1 onpeaeneHHon CTPYKTYpoWn.

Briok OB1 uuknnyecku Bbi3biBaeTCA ONEPaLMOHHON CUCTEMOW U
npeaocTaBnsieT JocTtyn K S7- nporpamme. OH MOXeT cogepaTb Kak
onepaTopbl, Tak U BbI30BbI APYrNX O/OKOB.

Bcragka nyctoro 6noka (FC1).

1. BbiGepute nporpammy nonb3oatens (nanky Blocks), B koTopyto Bbl xoTuTte
BCTaBWTb HOBbI GIIOK.

2. Bblbepute nyHKT MeHto Insert -> S7 Block ->Function.
Unu (BMECTo NMyHKTa 2).

2a. lllenkHnTe npaBow KHOMKOW MbILK. B nosBuBLLEMCH MEHIO BbIGEPUTE MYHKT
Insert New Object -> Function ansa BCTaBK/ HOBOW (PYHKLIMMW.

3. Beegute Homep 6noka B none “Name" (B npumepe: FC1) n BBeanTe B none
“Language” ucnonb3yemblii A3blk nporpammuposanus (LAD/STL/FBD).

4. BseauTe JOMNONHUTENbBHYIO MHAOPMaLUio, Takyto kak ABTOP W T.M., €Cru 3TO
TpebyeTcs.

5. lMpoBepbTe yCTaHOBKM 1 NoaTBepaunTe, Haxxkas OK.

Bbl co3ganu HOBbIM NycToun 6ok, Ha3BaHHbIN FC1.

Training Center
for Automation and Drives

ST-7PRO1
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YnpaxHeHue: Copoc namsatu CPU

PyyHon

OT nporpammaropa

Mpwu BcTaBKe
KapTbl NaMATH

1. MepekntoyaTens
pexXumoB

1.Mepekntoyatens pexnmos
B nosvuuto “RUN-P”

1. Nepekntoyartenb
peXumoB

3anpoc Ha
c6poc
namsaTu

B noauuuto “Stop”

2. YaepxuBante nepeknto-
yaTternb peXxnmMoB B No3u-
umm “MRES”, noka
ceetoanopn “STOP”
OBaxabl BCMbIXHET
(MegneHHo)

3. OTnyctute nepekntoya-
Tenb pexvMmoB (aBToma-
TUYeCKu BO3BpaLlaeTcs
B nosuuuio “STOP”)

B noauuuio “Stop”

2. TIyHKT MeHIO :
PLC -> Operating
Mode -> Stop

2. BctaBbTe kapTy namstu

3. Ceetoguop “STOP”
3. NyHKT MeH}o: MeasieHHo MepLuaeTt

PLC -> Clear/Reset

BbinonHeHue

1. YoepxuBante nepeknio-
yaTternb PexnMoB B No3u-

1. MNoaTeBepamnTb cbpoc
NamsATU, KIIMKHYB KHOMKY

1. YoepxuBante nepeknio-
yaTternb PexnMoB B No3u-

cbpoca umn “MRES” (CeeToaumog | ,OK* umm “MRES” (CeeToavon
namaTu “STOP” 6bICTPO BCMbIXY- “STOP” 6LICTPO BCMbIXM-
BaeT) BaeT)
2. OTnyCTVITe nepekn4a- 2. OTnyCTVITe nepekrno4a-
Tellb PEXNMOB (aBTOMa- TEllb PEXNMOB (aBTOMa-
TUYEeCKKM BO3BpalLlaeTca TUYEeCKKM BO3BpalLlaeTcsa
B nosuuuio “STOP”) B nosuuuio “STOP”)
SIMATIC 87 Date: 03.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_02E.19 ’>4 Knowledge for Automation

OO0Lme nonoxeHus

MpumeyaHue

YnpaxHeHue

Mepen 3arpy3koi nporpammel nonb3osatens 8 PLC S7, Bbl AOMKHBI 04UCTUTL
namaTte CPU, 4Tobbl ObITb YBepeHHbIM, 4To B CPU He ocTanock ctapbix
GrokoB.

Bo Bpemsi cbpoca namaTh BbINOMHAETCH creayoLlee:

* CtnparoTcsa Bce faHHble nonb3oBaTens
(3a ucknoyeHnem HasHayeHHbIX napameTpos MPI).

* TECTI/IpOBaHVIe N nHnunann3auma annapatypbl

+ Ecnu BcTaBneH mogynb namat EPROM, nocne c6poca namatn CPU
copgepxumoe namatn EPROM konupyeTcsa Bo BHyTpeHH0l RAM.

+ Ecnu mogynb namsATn He BCTaBMEH, COXpaHAETCS YCTaHOBINEHHbIN aapec
MPI. B npoTMBHOM criyvae, ecrnu, BCTaBreH MOAYIb NaMsTH,
3arpyxaeTtcsa agpec MPI n3 gaHHbix moaynsi.

+ CoxpaHsieTca cogepxmmoe agnarHoctuyeckoro bydepa (MoxeT
npocmatpmBaTbcs Ha PG).

[nsa copoca namatn CPU gomkeH HaxoguTbes B pexxume STOP, B KOTOpbI
MOXHO NepenTu:

* YCTaHOBUB nepekntovatenb pexunmos B “STOP” unu

*  Npu NonoxeHuu nepekntoyartens pexmmos “RUN-P”, BbIGOpoM NyHKTa MeHI0
PLC -> Operating Mode -> Stop.

BoinonHute copoc namsatn CPU (nepekntovartenem nnm ot PG).

Bbl MOXeTe npoBepuTb, YCNELHO N Bbinl BbINOMHEH COPOC namATH, NpoBepsst
copgepxmmoe nanku 6nokos B Online. [JomkHbI OCTaTbCs TONbKO CUCTEMHbIE
6nokn (SDB, SFC n SFB).
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CopepxaHue Ctp
YcTtaHoBKa PaBouero MECTA ST7-300 ...t e e e e e e e e e e e e e e e reeea s 2
KoHdurypaums yHeOHOTO CTEHAA S7-300 .......ooiiiiiiieiiiiie it cer et e e e e e e snbae e e e snte e e e snneeeeenneeas 3
YcTraHoBKa PAB0UEro MECTA ST-400 ... ...ttt e et e e e e e e e e s e e e e e s e et e e e e e e s enanrraeeeas 4
KoHdpumrypaums y4eOHOTO CTEHAA ST-400 ... ...uviiiiiii it e e e e e e e e e e e s e s enaraeeeaeseannes 5
Y 17k = 1 e o T PP 6
MOOEITD KOHBEMEPA . .uvetniiieeeiiiiteeeessieeeeaaeeesteteeeaeeeaaasseaeeaeeesasanseeeeaeeeaanssseeeeeeeaanssseeeeeeenannnseneeaesaannns 7
Training Center Cp.3-1/7 ST-7PRO1

for Automation and DriBes Y4yebHbIl cTeHA
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YctaHoBKa yyebHoro mecta S7-300

SIMATIC S? Date: 03.11.2005 ;' Information and Training Center

Siemens AG 1999. All rights reserBed. File: PRO1_03E.2 ")4 Knowledge for Automation

CoctaB Y4ebHbI KOMNEKT COOAEPKUT CreayroLme KOMMNOHEHTI:

y4ye6Horo komnnekra * [lporpammupyemsbiii nornyeckmii KoHtponnep S7-300 ¢ CPU 314 unu
315-DP

*  Mopagynu uncpoBbIX BXOOOB 1 BbIXOL4OB, aHAnoroBbii MOAyMb
*  VmuTaTop ¢ uncpoBon 1 aHanoroBom CekumsamMm
* Mogenb KoHBenepa

MpumeyaHue BnonHe Bo3amMoXxHO, 4YTO Balle paboyee MecTto B3ameH Mogenu KoHBenepa,
NpMBEAEHHOW Ha BEPXHEM CHMUMKE, YKOMMIIEKTOBAHO MOLENbIO KOHBENepa,
NMOKa3aHHOW HMXeE.

Training Center Ctp.3-2/7 ST-7PRO1
for Automation and DriBes Y4yebHbIl cTeHA
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KoHdurypaumsa yye6Horo ctreHga S7-300

BanuaHTt A

(16 kaHanbHble = = = = = = =

moaynu 1/0) % 5 5 = = = = =

Mogaynb -> PS8 CPU DI16 DI 16 DO 16 DO 16 DI 16 DO 16  Al/AO4

Cnort No. -> 1 4 5 6 7 8 9 10

Appec I/0 -> 0 4 8 12 16 20 352

BapuaHT B

(32 kaHnbHbIE o al= == = =

moaynu 1/0) 5 g all= g = = = =

Mogaynb -> PS CPU DI32 DO32 DI8/DO8 Al 2

Cnot No. -> 1 4 5 6 7

Appec /0 -> 0 4 8 304
SIMATIC S? Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserBed. File:  PRO1_03E3 ”~ Knowledge for Automation

Koucbwrypau,ml I'IporpaMMMpyeMbM KOHTpOINNep YKOMMNMEKTOBaH crnegyrnwmMmm moaynamm:

Cnot 1:
Cnot 2:
Cnor 4:
Cnot 5:
Cnot 6:
Cnot7:
Cnor 8:
Cnot 9:
Cnot 10:

BapuaHTa A

NcTouHmnk nutaHmsa 24B/5A
CPU 314 unun CPU 315-2 DP
Lindposoi BBoa 16x24B
Lincpposow BBoa 16x24B
Lincpposon BeiBoa 16x24B 0.5A
Lindbposown BoiBoa 16x24B 0.5A
Lincbposon BBOA 16X24B
Lindbposoit BeiBog 16x24B 0.5A
AHnanorosbli Mogynb 4 Al/4 AO

BBog ot nmutatopa
YcTpoicTBO Habopa Yucen
BbiBOA Ha umutaTtop
LUndposon nngmkatop

Beoa oT mogenu koHeerepa
BbiBOA Ha Moaenkb KoHBenepa
OT noTeHunomMeTpa nmmTaTopa

KoHdmrypauus MporpammmpyeMblii KOHTPOIIEp YKOMMMEKTOBaH Creayowmmy MoaynsaMmu:

Cnor 1:
Cnort 2:
Cnor 4:

BapuaHTa B

Cnot 5:
Cnot 6:

Cnot 7:

Appeca

McTouHnk nutanma 24B/5A
CPU 314 unn CPU 315-2 DP
Lindposoin BBoa 32x24B

Lndposon BuiBog 32x24B/0.5A
Lindbposow BBOA 1 BbIBOA

8X24B/ 8x24B 0.5A
Ananorosbin Bxog 2 Al

nokasaHbl Ha pUCyHKe
Mpwn ncnonssosaHum CPU 315-2DP u anga S7-400 HavanbHbIe agpeca moaynen mMmoryT
onpegenaTbcsa nonb3oBartenem (rmbkast agpecaums).

BBog ot nmutatopa

1 ycTporicTBa Habopa uvncen
BbiBOA Ha umutatop

M LUMpOoBOM MHANKATOP
Mopgenb koHBenepa

OT noteH umnomeTpa nMmmutaTtopa

B cucteme S7-300 (CPU 312-314) ncnonb3yeTcs xecTkas agpecauuns. Agpeca 6nokoB

Training Center
for Automation and DriBes

Ctp.3-3/7

ST-7PRO1
Y4yebHbIl cTeHA
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YctaHoBKa paboyero mecta S7-400

SIMATIC S? Date: 03.11.2005 ; Information and Training Center

Siemens AG 1999. All rights reserBed. File: PRO1_03E.4 ")4 Knowledge for Automation

CocraB Y4yebHbIi KOMMNNEKT COOEepPXKUT creayrLline KOMNOHEeHTbI:

y4yebHoro komnnekra * [lporpammupyemsbin nornveckmin koHtponnep S7-400 ¢ CPU 412 vnn
413-2DP

*  Moagynu umdpoBbIX BXOOOB U BbIXO4OB, aHanoroBbli Mogynb
*  WwmutaTop ¢ umdpoBor 1 aHanoroBow CekunsaMmm
* Mogenb KoHBewnepa

MpumeyvaHue BnonHe Bo3moxHO, 4To Bawwe paboyee Mecto yKOMNIEKTOBAHO HE MOAENbHO
KOHBenepa, NpuBeAeHHON Ha BEPXHEM CHUMKE, a MOAESbIo KOHBenepa,
NMOKa3aHHOW HMXeE.

Training Center Ctp.3-4/7 ST-7PRO1
for Automation and DriBes Y4yebHbIl cTeHA
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KoHdmrypauusa yuyeb6Horo creHga S7-400

Cnort No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

PS CPU DI DI DO DO Al
32 32 32 32 8
Agpeca no ymonyanutio: 28 32 36 40 1216
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserBed. File:  PRO1_03E5 ~ Knowledge for Automation
KoHcTpyKkuma Bbl BUOuTE KOHCTpYKUMIo ydyebHoro cteHaa S7-400 Ha cnavige.
KoHdwmrypaums MoHTaxHas ctonka UR 1 ocHaweHa crieqyowmmm MogynsMmu:;
Crot 1: NcTouHuk nutanua 24B n 5B/20A
Crnort 2: -"-
Cnor 3: ="
Cnort 4: CPU 412 vnu ppyron
Cnot 5: cBobogHo (ecnn CPU 3aHMMaeT TONbKO O4MNH CroT)
Cnot 6: cBobOAHO
Cnot 7: cB0ObOAHO
Cnor 8: Lincpposow BBog 32x24B (oT umuTaTopa)
Cnot 9: Undposon BBog 32x24B (oT Mogenu koHBenepa)
Cnot 10: LUndposon BuiBog 32x24B 0.5A (k umuTaTopy)
Cnot 11: Lincbposon BuiBOA 32x24B 0.5A (k Mmogenu koHBeriepa)
Cnot 12: AHanoroBbii BBog 8X13 6uT (oT noTeHuMomeTpoB
nvmTatopa)
Cnot 13: cBobOOAHO
Cnot 14: cBoOOAHO
Cnot 15: cBoOOAHO
Cnort 16: cBOOOAHO
Cnot 17: cBobogHo
Cnot 18: cBoboAHO
Apapecauus Ha pucyHke nokasaHbl agpeca, YyCTaHOBMEHHbIE MO YMOMYaHWUIo, eCin He

3arpyeHa KoHdUrypawms agpecos.

Training Center
for Automation and DriBes

Ctp.3-5/7
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Umuratop
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KoHcTpyKkuma MmuTatop cBsi3aH ¢ y4ebHbim cteHaoM S7-300 nnn S7-400 gByms kabensmu.
MmuTaTop COCTOUT 13 TPEX YacTeln:
* Jlornyeckas 4acTtb ¢ 16 nepekntovaTenssMm/kHonkamu 1 16 ceetognogamm
* Uudpoas yactb ¢ 4 undpoBbLIMK YCTPOMCTBaMn Habopa 1 ungpoBbIM
nHaukatopom. MNpu BBoge ucnonbaytotcs ymcna 8 BCD kogax
* AHanoroBasi 4acCTb C BONIbTMETPOM 1151 UHOUKALIMM aHarnoroBbIX BXOAHbIX
kaHanos 0 n 1 unu aHanorosbix BbixogoB 0 u 1. [NepekntoyaTtenem
BbIBUpaeTcsa kaHan MHOULUPYEMOro HanpsbkeHns. [na perynupoBaHus
aHanoroBbIX BbIXO4OB MMEKTCA ABa NOTEHUMOMETPA.
Appecauus VMcnonb3ayiTe cnefyloLlyto agpecaumio, aAng BBoAa 1 BblBoAa B Ballen
nporpaMmme:
BapuaHTt A BapuaHTt B S7-400
RaranTipuembnd - K16 DQ16) (DI32, DQ32) (N0 ymMonuaHmio)
Mepekntovatenw/
KNABULLM IW 0 IW 0 IwW 28
CeeToauoapl QW 8 QW4 QW 36
Lindposoe yctpon-
CTBO HaBopa w4 W 2 IW 30
Lindbposoim
VHAMKATOD QW 12 QW 6 QW 38
AHarnoroBble
KAHAbI PIW 352/354 PIW 304/306 PIW 1216/1230
Training Center CTp.3-6/7 ST-7PRO1

for Automation and DriBes
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Mopaenb KkoHBenepa
INI'1...INI3 LB1
(JaTtumnkm nonoxxeHust) doTopgaTunk
I I
e [e)
. = =9 . —
S
2 S S
M1 H1,H2,H3, H4 S$1,S2,S3,S4
(Motop) (CseToauoapl) (KHOMKM noATBEPXAESHMS)
SIMATIC S? Date: 03.11.2005 ;' Information and Training Ceqter
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KoHcTpyKkums Ha pucyHke Bbl BuanTE YCTPONCTBO MOLENN TPAHCMOPTEPA C UMEKLLNUMUCS Y
Hero npubopamu.
Appecauus S7-300 S7-300 S7-400
Bap. A Bap. B (6e3 Hatumk/ icnonHutenbHoe CumBon
(D116, (D132, HW YCTPONCTBO
DO16) DO32) Config)
116.0 8.0 132.0 doToanemeHT LB 1 LB1
116.1 8.1 132.1 KHonka mecTta 1 S1
116.2 18.2 132.2 KHonka mecta 2 S2
116.3 18.3 132.3 KHonka mecTta 3 S3
116.4 184 132.4 KHonka okoH4YaHus S4
116.5 8.5 1325 MHAYKUMOHHBIN AaTymK 1 INI1
116.6 | 8.6 132.6 MHAOYKUMOHHBIN JaTyuumK 2 INI2
116.7 8.7 132.7 MHOYKUMOHHBIN JaTyuumK 3 INI3
Q201 Q8.1 Q401 CseTtoauoa mecTta 1 H1
Q20.2 Q8.2 Q40.2 CseTtoauoa mecTa 2 H2
Q20.3 Q8.3 Q40.3 CeeTtoanoa mecta 3 H3
Q204 Q84 Q404 CBeT0aMoa OKOHYaHUS H4
Q20.5 Q8.5 Q40.5 [BwxkeHne BNpaBo K1_CONBR
Q 20.6 Q8.6 Q40.6 [BmxeHne BNeBo K2_CONBL
Q20.7 Q8.7 Q40.7 CupeHa HORN
Training Center Cp.3-7/7 ST-7PRO1

for Automation and DriBes
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KoHdurypaumsa obopyaoBaHMA U KOHLENUUA NaMATU

T
i
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CopepxaHue Ctp
KOoHLENUMA MAMATI S7-300 oo e e e e e e e e e e e e e e e e e e e e e et ebeaaeeeeeeeeeeeaaaaaaaaaeseaesaaasaaasnnsnsnsnrnrnnnns 2
KOHLIEMUMSA MAMATU ST-400 oo et e e e e e e e e e e e e e e e eeeeeeeeeea e eeeeeseeenasaanens 3
3arpyska 6r10koB B / 13 kapTbl NAMATU Flash EPROM ........ oot 4
KoHourypaums 060py0BaHNSt N YCTAHOBKA MAPAMETPOB. ... .ueeeaurereeueeeasseeeeaseeesaseeeaasseeeaseeesnsseeeassesesssseesneeeans 5
Nz =12 o] =1 e e =T 1 SRR 6
BANYCK HW CONTIG ittt ettt e bt e ettt e e et e e b et eaab et e sab e e e e ebee et b e e e eaneeesneee s 7
CospgaHve 3a8aHHOM KOHMUIYPALIMMN @MMAPATYPD! -..eeeueeeeiuteeeeaeeeeeaeeeeaaseeeaaneeeeaaseeesasseeeanseeesasseeeaneeeesnseeesanseesansees 8
[O]kcTo] olR=Ta o= Tor= 111 Y (oY a1/ [= PR OPUPRROt 9
(0770 e 5 = F- TN 01 =1 U LS P 10
(03=T0) {34 = 1= W @1 24 U A © Lo 1111/ = TR PP 1
[07:70) o3 =2 WO oL U I 7= 11 | o3 PRSP 12
CBONCTBA CPU | COXPAHAEMAS MAMSITD. .....uteeeitrieesreeerireeeateeesseeeeasseeeaseeesaneeeeasseeeaaseeessneeeeasbeeeanneesneeeeanneenanee 13
CBOMCTBA CPU : LIMKIM / BAMT HACOB ieiiieiiiiiiiee e ce ettt e e e e ettt e e e e ettt et e e e ee st e e e e e eatseeeeesesbaeeeeesannseeaeeeasnnnns 14
(03=T0)7 [z T T O =AU ARC 7= 11T & = PP 15
CBONCTBA CPU : [IMArHOCTUKA / HACBI ...uuuueiiiiiiiiiiieiieiee e e e e e e et ettt e e e e e e eeaaaaeeeeeeeaeasasannnsnsssnssnnnneeeees 16
CoxpaHeHue U 3arpyska B MOAYMb 3a0aHHOM KOHMUIYPALIMM  ooieiiieeeiee e siieeeseeeeeeeeeeeee e e e e e e nneeeas 17
YUTeHne peanbHON KOHUIypaLmm annapaTtypbl B MPOTPAMMATOD. ... ...teruueeiiureeeatreessreeaamseeeateeesanseessneessseeesane 18
OT1o6paxeHne gnarHocTukm annapatypbl B SIMATIC MaNAJET ........ccouiiiiiiieiieeiee sttt 19
B03MOXHbIE MPOBNIEMbI KOHIUIYPUPOBAHMSI. ... . evveeeeeiueireeeeeeetiaeeeaesassssseessssassseeeeesaasssesaesaaasssseeessanssseeeessaasseneeasas 20
HaCTPANBAEMAS GIAPECALIMS. ......eeee ettt ee ettt ettt ettt e et e e bt e e e aa b et e et ettt e sabe e e e bb e e enbe e e sane e e eabb e e enneeenanes 21
JIOCTYN K CUMBOITBHOM TADIIMLLE ... eeeieiiiee ettt e ettieestteeeeeteeeesaeeaeasteeeaasseesasseeeanteeeanseeeanseeeanseeeasseeeanseeesasseeeanseeennnes 22
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KoHuenuuns namatu S7-300 e E E E
] 0
] 3arpy3o4yHasi namMsATb: i E E E
- Bnoku:
E > * Jlornyeckue
(OB,FC,FB)
* [1aHHbIX
|ﬁ| (DB) RAM Flash-
| KommeHTapum | JononH. NHd. EPROM
| CumBonsl | VPaGoqaﬂ namsTb:
E * OB,FC,FB
MOKMU:
« [lornyeckume | + | DB
(OB,FC’FB) (_‘/, n. COXp.I COXp.
* NAHHbIX
(DB) Mpu CucrtemMHas namaThb:
BKIOMEHHU « Pll, PIQ
\/ nuTaHus 6e3 A [MT,C
batapen 11> n. reten| reten.
Mpn
Bnoku: BbIKITHOYEHUU
* Nlornyeckune Gnokyh c ceTn be3
(OB,FC,FB) OXpaHﬂeMaﬂ NnaMAT 6aTapeI7IHOFO
* Briokut AaHHbIX Flash EPROM mogynb + CoxpaHsiemb nuTaHnA
(DB) namsitn B PG M, T,C
HononH. nHd.. (BnocneacTemm « CoxpaHsiembie DB
BcTaensietca B CPU)
SIMATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
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3arpy3o4Has namsaTb 3arpy3oyvHas namsaTb - YacTb Nporpammupyemoro moayns OHa cooepXuT
CO3faHHble NpY NPOrpaMMMpPOBaHUN 0OBEKTLI 3arpy3ku (forndeckune 610ku,
OrOKM OAHHBIX, AOMOMHUTENBHYH MHAOPMALMIO).

3arpy3oyHasi namaTb MOXET ObITb UM CbEMHOW KapTOW MNaMsiTh, Unn
BCTpoeHHbIM O3Y.

Pabouas namsaTb Paboyas namaTb COAEPXUT TONbKO AaHHbIE, aKTyarnbHble ANs BPEMEHU
BbINonHeHusi. Paboyas namate O3Y uHterpmupyetca B CPU n nogaepxveaeTtcs
baTapeen.

CucteMHas namatb  CucTtemMHas namsite CoaepXut obnactu namsTn Ans XpaHeHust:
* OtobpaxeHns sxogos u Beixogos  (PlI, PIQ)

*  MepkepoB (M)
+ Tanwepos (T)
+  CuyeTunkoB (C)
* L-cTteka (L).

CoxpaHsiemas namatb CoxpaHsieMas namaTb ABAseTcs aHeproHesasmcmbiM O3Y, ucnonb3yembim
OJ1S1 XpaHEHWs1 KoMK MEpPKepPOoB, TaNMepoB, CHETYMKOB 1 BNOKOB AaHHbIX, Aaxe
B TOM Cryyae, Korga HeT pe3epBHon 6atapeun. CoxpaHsieMble ob6ractu Bel
onpegensieTe npu yctaHoeke napameTtpos CPU.

BcTraBka Korga Bbl BcTaBnsieTe kapTy NamsAT, onepauMoHHas cuctema sanpaiumBaeT

MoAynAa namsaTu cbpoc namatu (ceetoguoa STOP meaneHHo muraeT). Bl BbinonHseTe copoc
namsaTy, nNoBopaudMBas nepeknovartens pexunmos B nosuuuo "MRES". NMpu
3TOM pasfenbl NporpaMMbl, HeO6XoAVMblE AN BbINOMHEHWSA, NepeaalTcs u3
MoAynsa namMaTh (SBRsLWencs 3arpy304HON NaMaTbio) B pabodyto namsaThb.
Bo Bpemsi BbINONHEHNSI NporpaMmmbl KapTa namMaTy AOSMKHA OCcTaTbCs
BCTaBJIEHHOW,.

Training Center Ctp.4-2/24 ST-7PRO1
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KoHuenuuns namatu S7-400

3arpy30t|Ha;| namMaTb:

- Bnoku:
E > * flornyeckne ﬁ m
(OB,FC,FB)
* JaHHbIX
|| (DB) RAM  Flash-
| KommeHTapum | JlononH. nHao. EPROM
| CumBonebl | Pabouasi namaTtb N
- OB,FC,FB
Broku: . DB
* flormyeckme
(OB,FC,FB) CoxpaHseTcs
* JAHHbIX > c b6artapeei
(DB) CucrtemMHas namMATb:
- PIl, PIQ
V + M,T,C
/
Bnoku:
* Flornyeckme
(OB,FC,FB)
* AaHHbIX Flash EPROM
(DB) kapTa namsTu B PG
HonornH. nHd. (BnocrneacTBum
BcTaensietcsa B CPU)
SIMATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
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3arpy30q|-|a;| namMsaTb 3arpy30qHa9 namsiTb MOXeT ObITb UM CMEHHOW KapTOVI namM4aTun, nnn

Pa6ouas namaTtb

CuctemHasi namMaTb

Kapta namsaTtu

BcTtaBka
KapTbl NaMATH

D

mMogyrnem, BctpoeHHbiM B O3Y. B S7-400 kapta namsatu (RAM vnum Flash
EPROM) paclumnpseT BCTPOEHHYIO 3arpy304Hyto namsaTb. KapTta namsitu
TpebyeTcs Bceraa, Tak kak BCTPOEHHAs 3arpy3oyHasl naMmsaTb MMeeT BeCbMa
OrpaHVNYeHHbIN pasmep.

Paboyas namaTb COAEPXUT TONbKO AaHHbIE, aKTyarnbHbIE ANs BPEMEHU
BbINONHeHNs. Paboyasn namsate O3Y mnHTerpupyetcs B CPU 1 nopgaepxuBaeTcs
baTapeen.

CucTtemMHas namsATb COAepXuUT obracTi namaTh Ans:
+ Tabnuu otobpaxeHuns Bxodos u Bbixogos (Pll, PIQ)

*  Mepkepsbl (M)
*  Tanwmepsl (T)
*  CyeTunkm (C)
* L-crek (L).

Ecnu ncnonbsyetcsa kapta namatv RAM, To HyxHO ncnonb3oBaTtb 6atapeto.
3710 TpebyeTca NOTOMY, YTO AaHHbIE KapTbl NaMsTK U BCTpoeHHoro O3Y
crnegyeT pe3epBMpoBaTh Ha cny4van cOosd NUTaHus.

Korga ncnone3yeTtcs kapta namsatn FEPROM, nonb3oBatenbckas nporpaMmma B
cnyyae cbosi NTaHNs coxpaHseTcs B Hel. [laHHble, Haxoaswmecs BO
BHyTpeHHeM O3Y, coxpaHATCs ¢ ncnonb3oBaHMem batapen.

Pexum "Restart" BO3MOXeH TONbKO B COXpaHAEMOWN cucteme.

Korga Bbl BcTaBnsieTe kapTy namsaTu, onepaunoHHas cuctema 3anpalumsaeT
cbpoc namatn (ceetogmon STOP meaneHHo muraeT). Bbl BbinonHsieTe cbpoc
namsaTy, NoBopaudMBas nepeknovartens pexunmos B nosuunio "MRES". NMpu
3TOM pasgenbl NporpaMmmbl, HEOOXOAMMbIE A BbINOIHEHUS, NepeaalTcs 13
KapTbl NAMATU (ABMASIOLENCS 3arpy304HON NamATb0) B paboyyto namaTb.

Bo Bpemsi BbINONHEHMS NPOrpamMMbl KapTa ¢ NamMaTbio OOMKHA OCTaTbCs
BCTaBMNEHHOMN.

Training Center
for Automation and Drives
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3arpy3ka 6nokoB B/u3 kaptbl namatm Flash EPROM

3arpy3o4Has
“3arpy3ka B EPROI\& d |:| naMaTb
Flash EPROM
[-

Mocne
“3arpyska” 3arpy3ouHas E:moqeuvm .
PThl NAMATH:
> QAMATE BbICTaBnsAeTCA
BHyTpeHHee O3Y 3anpoc namsTn
1 KonupoBaHue
= B pabouyio

“3arpyska B PG" [l

Paszgenbl
aKTyanbHble Ans
MCMONHEHUs

namaTb

Pabouas namsatb

RAM
SIMAT'C 87 Date: 03.11.2005 ; Information and Training Center
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BBeneHue Ecnu Bel ucnonesyete kapty namsatu FEPROM, Bo3amoxHo ncnons3osaHne CPU
6e3 6atapenkn. B cnyyae BbIKIIOYEHWSA MMTaHWA NPOrpaMmMa COXpaHaeTcs B

FEPROM.

CoxpaHseMble obnactu Bel MoxeTe 3agath Npu KOHUrypaumm.

B CPU S7-300 coxpaHsiemble faHHble (TaiMepbl, CHETUYUKM, MePKEPI, BIOKM
OaHHbIX) XpaHSTCA B 9HeproHesasuncmnmon obnactmn O3Y.

BcTtaBka / YoaneHue Korga Bel yaanseTte unuv Bctaensiete kapty namati, CPU 3anpalwmBaeTt c6poc
namatn. Ecnu Bel BcTaBnseTe kapty O3Y, nporpamma nonb3oBartensi A0SHKHA
ObITb NepesarpyxeHa u3 nporpammaTtopa. Ecnn Bl BctaBnsaete kapty FEPROM,
ee coepxaHune KkonupyeTtcs B paboyyto obnacTb.

C6on nuTaHus Bes 6aTapenHown nogaepXkun npy nepepbiBe NUTaHWA 6MOKM KONMPYHOTCS U3 KapThbl
namaty B paboyyto namstb n, anga S7-300, coxpaHsieMble JaHHbIE XPaHATCS B
aHeproHesasucumom O3Y.

O6nacTtu B 6nokax AaHHbIX, onpeaereHHble Kak coxpaHsieMble (Tonbko ansa S7-
300), coxpaHsIloT COCTOsIHME, KOTOPOE OHWN MMENW Nepes BbIKIIOYEHNEM NUTaHKS.
He coxpaHsemMble 06nacTi AaHHbIX MPUHMMAIOT HaYarnbHbIe 3HaYeHUs,
3anucaHHble B kKapTy NamsATn (B coctaBe 6nokoB S7-nporpaMmbl).

N3meHeHusn Koraa Bbl koppekTupyeTe 6roku, MoaMuLmMpoBaHHble Broku XpaHsaTcs B paGoyeit
nporpaMmb| namaTu. Koraa Bl BeirpyxaeTe 6noku B PG, oHu n3BnekatoTcs M3 paboyei
namsTu.

Mocne nepepbiBa nuTaHus (6e3 6atapen), padboyas namate (O3Y) ctupaetcs.
UTtak, 4Tobbl ucnpasneHHble 6510ku GbINM AOCTYNHbI eLLe pa3 Nocrne BbIKMoYeHUs
NMUTaHWS, OHWN OOIMKHbI ObITb COXPaHEHbI:

1) Ha xecTkom aucke, korga Bel paboTtaeTe 6e3 kapTol namatn EPROM,
2) Ha XXeCTKOM AMCKe Unn Ha KapTe namsaTu, korga, Bel paboTaeTe ¢ kKapTon namaTu

EPROM.
3arpyska YT06bI 3arpy3anTb GrokM B KapTy namsiTu, ee Hago BctaBuTb PG 1 nepetawmtb
KapTbl NaMATH 6noku B SIMATIC Manager. B HekoTopbix CPU MoOXHO 3anucatb 61oku B KapTy,

BcTaBneHHy B CPU komangon PLC -> Download to EPROM Memory Card on
CPU. KapTta namaTtun cHa4yana gormkHa bbiTb cTepTa.

Ecnu kapTa He cTepTa, HOBble 6roku 3arpyxatoTcsa B cBo60oaHY0 06nacTb, yxe
3anncaHHble BIOKM He MOTYT yAanATbCa U NEPEKPLIBATLCS.

Training Center Ctp.4-4/24 ST-7PRO1
for Automation and Drives KoHdpurypaumsa obopynoBaHust U KOHLENLMS NamMaTh
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KoHdurypaumsa obopyaoBaHme n yctaHoBKa napameTpoB

~

|:| |:| KoHdurypaums HasHauyeHune cTonkam, 6nokam u

pacnpegeneHHbIM BXOA/BbIxo4am

ctaHuum okoH B HW Config.

Bbl MOXXeTe BbIOpaTh KOMMOHEHTHLI U3 KaTanora
obopynoBaHus

-

|:| |:| HasHauyeHne napameTpoB

YcTaHoBKa XapakTepucTuk napameTpusyemMbix

6GrIoKOB, HaNPUMep: XapakTepUCTUKKN 3anycka,
coxpaHsieMble obnactu, 1 T.4.)

lMpoekTHas

3annaHnpoBaHHasa KoHUrypaums annapartHbIx
CPeACTB U HasHayeHve napameTpos.

c— G ¢

[encTButenbHas

" DeiicTBUTeNbHAS KOHUrypauus u napameTpsl
Ha3Ha4eHHbIe Ha CyLLeCTBYyHLLIEM 060pyaoBaHUN

SIMATIC S7

Siemens AG 1999. All rights reserved.

KoHdwmrypauus
annapartypbl

MpoekTHas
KoHdurypauus

dakTuveckas
KoHdurypaums

MpumeyaHus

Date: 03.11.2005 “' Information and Training Center
File: PRO1_04E.5 ’>4 Knowledge for Automation

Mopaynu nocTaBnsloTCS € 3aBoAa C HACTPOEHHBbIMU HavarnbHbIMM
napameTpamu. Ecnu atm napameTpbl NOAXOAAT, KOHPUIrypmpoBaHus
annapaTtHbIX cpeacTB He TpebyeTcs.

KoHdurypmpoaHue Tpebyetcs:

* ecnu Bbl xoTuTe MoandnuMpoBaTh, MHULMANM3npoBaTe NapaMmeTpbl Uu
agpeca moaynsa (HanpvMmep, paspeLunTb annapaTtHoe npepbiBaHue OT MOAYIs)
* ecnu Bbl xoTuTe ckoHurypmpoBaTtb CoeanHEHUS CBSA3N

* [ns cTaHuum ¢ pacnpegeneHHon nepudepmen (PROFIBUS-DP)

* Ons ctaHumn S7-400 ¢ otaeneHbiMu CPU (MHOronpoLeccopHas cuctema)
Unu cTokamm pacLuMpeHuns

* B OTKasoycTonumBbix PLC (ZONOMHMTENBHLIN NAKET).

Koraa Bbl koHMrypupyeTe cucteMbl, 3aaeTcs Tak Ha3blBaemas MpoeKkTHas
koHdurypaums. OHa COAEPXKMT CTaHLMM C YCTaHOBNEHHBIMU MOAYNSMU U
HasHayeHHbIMK napameTpamn. Cuctema PLC cobupaeTtcs cornacHo NpoeKkTHOwM
KoHurypauwmu. [Npu nycke npoekTHasa koHdurypaums sarpyxaetcs B CPU.

B cobpaHHol cucteme, hakTU4ECKU CyLLECTBYHOLAs KOHUIypauus um
Ha3Ha4YeHHble NapaMeTpbl Moaynen MmoryT 6biTb cuntarbl 3 CPU B PG. lNpun
3TOM B MPOEKTE BO3HMKAET HOBas CTaHLUS.

3T0 HeobXoaMMO, B YaCTHOCTM, ECNN CTPYKTYpa NpoekTa He 3anucaHa B PG.
Mocne Toro, Kak cunTaHa dakTnieckas KoHUrypauus, MoryT BbiTb
npoBepeHbl, a 3aTeM coxpaHeHbl B NpoekTe hakTU4eckme napameTpsbi .

B S7-400 napameTtpbl CPU MoryT 6biTb Ha3Ha4YeHbl Takum 0Opa3om, YTo npu
pasnuuMax Mexagy NPOeKkTHOM N dhakTnyeckon KoHgurypaumwen, nyck CPU
npepbiBaeTCs.

YUT06b!I BbI3BaTL MHCTPYMEHT HW Config, B SIMATIC Manager gomxHa
CyLLeCcTBOBaTb annapartHas CTaHuus.

Training Center
for Automation and Drives
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YcTaHoOBKa cTaHUMMU

K SIMATIC Manager - My Project [ (O] x|

File  Edit FLC ‘iew Optionz Window Help
=19 |

1 SIMATIC 400 Station I < Ma Filter »

Subret flaly]

Program R 3 Other Station

= 4 SIMATIC H Station
S Snftiware » 5 SIMATIC PC Station
S Block 2 B SIMATIC 55

7 PG/PC

Tl Smrtare 3

Smtal rakle

Eptermal Source Eile..

@ by Station Functions
ty Statian ky Program 57 Program(2)
{z8] Functions T RFIT]
{221 My Pragram
#-{z5] 57 Program(2)

Inzerts SIMATIC 300 Station at the cursor position. A
SIMATIC S7 Date: 03.11.2005 A" Information and Training Center
Siemens AG 1999. Al rights reserved. File: PRO1_04E.6 '1’4 Knowledge for Automation
BcTtaBka cTaHUUK Bbl BCcTaBnsieTe HOBYHO CTaHUMIO B TEKYLLMIA NPOEKT KoMaHaon Insert -> Station

-> SIMATIC 300 Station unu SIMATIC 400 Station.
@ ABTOMaTUYECKN HasHaveHHoe ums ctaHummn "SIMATIC 300 (1)* moxeT 6bITb
N3MeHeHo.
Training Center Ctp.4-6/24 ST-7PRO1
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ESIMATIE Manager - My Project
File Edit |nzert PLC Wiew Option: Window Help

3anyck HW Config

D88 2] k&l = 2

[« NoFiter > =%

.

Hw Config - SIMATIC 300(1)
Station Edit |ngert PLC iew DOptions Window Help
HE S e (g &) o] el @) 28 el
M SIMATIC 300(1) (Configuration) -- My Project M= B Hardware Catalog [x]
Press F1 for help. Profile IStandard j
]ﬂl'ﬂl FPROFIBUS DP
SIMATIC 200
SIMATIC 400
SIMATIC PC Based Contral
4 |
[ UR
SIMATIC 57-300, M7-300 and C7 modules
[central rack)
4
Sl MATIC 87 Date: 03.11.2005 ; Information and Training Center
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HW Config

3anyck HW Config

"Hardware
Configuration"

“Hardware Catalog"

OTOT UHCTPYMEHT NnoMoraeT Bam npu koHMrypupoBaHuu, HazHayeHnm
napameTpoB 1 ANAarHOCTMKe annaparypbl.

Ina 3anycka ytunutel HW Config :

* B SIMATIC Manager BbigenuTte o6bekT-CTaHLMo N BbIGEPUTE MEHIO
onuun Edit --> Open Object nnn =
I

e [OBaxdbl LLENKHUTE MblLLblOo Ha obbekTe “Hardware” H

3710 okHO yTUnuTbl "HW Config" Bkl ucnonb3yete ans ycTaHOBKM
KOMMOHEHTOB 13 okHa "Hardware Catalog" .
CTpoka 3aronoBka 3TOro OKHa COAEPKUT MMeHa NpoeKTa U CTaHLUN.

[ns oTKpbITMA kaTanora:
* Bblbepute komaHay meHio View -> Catalog wnm
* LenkHuTe KHONKON | Ha naHerim NHCTPYMEHTOB.

Ecnu B kavecTBe npocuns katanora (Habop komnoHeHToB) BbibpaH “Standard”,
TO Ans BbIbopa npeaniaratoTcs BCE CTOMKM, MOAYIIN U MHTEPdENCHbIE MOOYIN.

Monb3oBaTenu mMoryT co3gaBaTb CBOM COBCTBEHHbIE Npodhunu katanora,
cogepaliue 4acTo UCnonb3yemble UMW anemMeHTbl, Bbibupasi meHto Options ->
Edit Catalog Profiles.

OnemeHTbl Profibus Slaves, KoTopble He CyLLECTBYIOT B Katasnore, MoryT ObiTb
pobasneHbl Nno3gHee. YTobbl caenaTtb 3TO, HAAO0 NCMONBb30BaTh Tak
Ha3biBaemble dannbl GSE, KOTOpble NOCTaBMASATCA N3roToBUTENEM
ycTponcTea. Pann GSE cogepxut onmcaHme yctponcTea. [nst Toro, 4tobbl
BKNtoYaTh slave-ycTponcTBa B annapaTHbIN KaTasnor, UCNoNb3ynTe KoMaHay
Options -> Install New GSE Files, a 3atem Options -> Update Catalog. Bbi
HangeTe HOBble YCTPOWCTBA B KaTarore B AOMNOMHUTENbHON 06nacTn yCTponCTB
Profibus.

Training Center
for Automation and Drives
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Co3spaHune KoHcurypaumm annapatypbl

EHW Config - SIMATIC 300(1)

Station  Edit Insert PLC Wiew Optiohs Window Help
D[(a-[2 (% & (e sl 2@ 228 el

Hardware Catalog B

. Profile IStandard j
1 i PS307 54 | =1 SM-300 1]
2 CPU314 - Al440-300
3 J -3 41300
3 N -0 A0-300
g W -3 DI/DO-300
7

o= ] ] 3

=-Z3 DI1-300

Sk321 DI1Ex 24 WDC, interupt

SM321 DITExACT 200

----- ] Sk321 DIERaCT 20

L B B d SM321 DHEsDC24v
Order Mumber [ M| 1 | @ | Comment | 0§ i § 5m321 DIEDC24Y
EESFa0FIEsO00e | | | i i i [ SM321 DI ERDC24Y

Slat hodule
P5307 B
CRU314

BES7 Md4-1AFED4-D&B42 | | | i q sSMI21 DHEDC24Y

=)

----- [ SMIZ DIF2eac] 200
..... Chad M D22l T2 A x
4| | ¥

BEST 321-1BHO0-04A0

Diigital input module DITE 24 %, grouping 16, nat far
canfiguration with active bus submodules

Prezz F1 far help.
ate: 03.11.2005 % Information and Training Center
D_ y. !
Siemens AG 1999. All rights reserved. File: PRO1_04E.8 y Knowledge for Automation

Co3saaHue
NPOEeKTHOM
KoHdurypaumm

KomMmnoHeHT
“Rack” (cTouka)

MUcToYHMK nuTaHus

CPU

Cnot 3

CurHanbHble
Moaynu

3aeck onpeensieTcsl, kKak U Kakue Mogyrnv OOJKHbI ObiTb pa3MelLeHbl B
ctonke. KoHdurypaums, onpegeneHHas nonb3oBaTtenem,
Ha3bIBaeTCA MNPOEKTHOW KOHurypaumen.

Otkpoem B katanore “Hardware” craHumto SIMATIC 300.

Pasnen katanora "RACK-300" cogepXuT TONbKO UKOHKY LWnHbI DIN. Bbl
MOXeTe BKIUNTb ee B OKHO " Hardware Configuration " ABOMHbIM LLENYKOM Ha
Hew nnu ncnonb3oBatb Metof drag & drop - “Bo3bMU 1 Tawm’.

B oTaenbHbIX OKHaxX NOSIBSAKOTCSA ABa CMMCKA KOMMNOHEHTOB CTOWMKW: NPOCTOW
CMUCOK B BEPXHEM OKHE 1 NoApOOHbIA CMCOK C 3aKa3HbiMM HoMepamu, MPI
agpecamu 1 agpecamu /O B HUXKHEM.

Ecnu TpebyeTtcst yctaHOBUTL 610K NuTaHus, Bbl BcTaBnsieTe B cnoT 1 CTOWKK
COOTBETCTBYIOLLMIA MoAyb u3 rpynnbl "PS-300" 4BOMHBLIM LLENYKOM Un
meTogom drag & drop.

Bbl BbiGupaeTe CPU B kaTanore us rpynnsl, Hanpumep, "CPU-300" n
BCTaBrisieTe ero B cnot 2

B S7-300 croT 3 3ape3epBupoBaH Anst uHTepdencHoro mogyns 1M,
HeobXx0AMMOro Anst MHOrOYPOBHEBBIX KOHUIypauui.

Ecnu ata noavumsa gormkHa ObiTe pe3epBrpoBaHa Ans nocneayoLwen
dakTnyeckon yctaHosku IM, To BCTaBbTe B (hakTUYECKYIO KOHDUTypaLuto
xonocton mogyne "DM370 DUMMY" u3 katanora "SM-300\Special-300"

HauuHasa co cnota 4 Bbl MOXeTe BCTaBUTb Ha BbIOOP A0 8 cUrHasnbHbIX
mogynewn (SM), KOMMyHUKaLUMOHHbIX npoueccopoB (CP) unm dyHKUMOHaNbHbIX
mogynen (FM). Bbl BcTaBndete moaynu, Beibrpas cnoT B CTOVKe, a 3aTem
OBaxapl LLenkaeTe Ha xxenaeMomMm moayne B katanore. Vinu Bel moxeTte
nepetackmBaTb MOAYNN U3 KaTanora B Ntoboe MecTo CTOMKN.

Training Center
for Automation and Drives
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OnpepneneHne agpecauun Moayns

E@HW Config - SIMATIC 300(1)

Station Edit lneet PLC Wiew [Option: Window Help

D2 [5~[® |%| S

Ble| sl =

Tl SIMATIC 300(1) [Config

stion) -- My Project

= “Address Overview”
«OB630p agpecauun»

1 PS5 307 B&
2 TR _y Catalog trI+K
e Ctrl+LI
Filter
g DOTE=DC24V/0 W Toalbar
7 T ETRr YTV [ Status Bar
4]
Update IF
o UR &mange Racks =] Address Overvies
Addresses from:
— Address area from; 1) ta: 1023
Slat Module Order Mumber .. Fesetleneslymet (o
1 PS307 BA BESY 307-1EADD-OAA Frack / <lat 02 el |
2 CPU314 BESY 314-1AED4-048
2] Fiter ¥ Inputs ¥ Outputs 2} £ditess gans Erint. |
4 DI1EsDC24Y BEST 321-1EHO0-Obb)
Type | Addr. Fi Addr. To | Modul DP 5} 5 IF
5_|[] DiBDC2A BES7 321-1BHO0-04%] | v : D o —
E DOTE:DC24V/058 |BEST 322-1BHO0-D&4] |1 4 5 DIGDC24Y 0 5
= FeA om0 C e A ann e |3 a8 9 DOTEDC24V/0 54 0 3
7] 12 13 DO1BxDC24v/054 1} 7
Press F1 for help.
|
Sl MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_04E.9 y Zand Knowledge for Automation

R
S
DP

IF

CBobopgHoe
Ha3HauyeHue
agpecoB

Homep cToinkn

Homep crota ans moayns
AKTyarnbHO TONbKO TOrAa, Koraa Ucnosb3yeTcs AeleHTpann3oBaHHas

nepudepua /O (DP)

WHTepdencHbii moaynb (ID) npu nporpammupoBanun M7 cuctemsl (Ha C++).

Korga ucnonssyetca CPU 315-2DP, Bbl MoXeTe Ha3HauuTb HavyanbHble
agpeca Moayrnsm He3aBMCUMO OT HOMEPOB COTOB, B KOTOPbIX OHU

YCTaHOBJIEHbI:

1. Otkponte HW Config.

2. [Baxabl WENKHUTE Ha MoAyIe, aapec KOTOporo Bl xxenaeTte N3mMeHnTb.
OTKpoeTcsa okHO "Properties”.

3. YcTaHoBuMTe Xenaemblvi HavanbHbI agpec Moayns B 3aknagke "Addresses”.
KoHeuHbI agpec ycTaHaBNMBaeTCsl CUCTEMON aBTOMaTUYECKU.

Training Center
for Automation and Drives

Ctp.4-9/24

ST-7PRO1
KoHdpurypaumsa obopynoBaHust U KOHLENLMS NamMaTh



SIEMENS

CsouctBa CPU
Config - SIMATIC 200(1]
Station  Edit Inset PLC “iew Options Window Help
D[c]5-[® %] S| Bl slda] B[ 58] w2
T SIMATIC 300(1) [Configuration) — My Project L \oRerties - CPUIT4 - (R0/52)
P5A07 54 Time-0F-Day Interupts | Cyclic Interupt I Diagnostics / Clock | Fratection I
General Startup I Cycle / Clock Memary I Retentive Memary I Interrupts
Short name: CPU34
DIE-DC24Y 24 KB work mermany; 0.3 mefkdin; MPI connection; multi-tier ;I
DI ExDC24y configuration up to 32 modules
DO1ExDCZ24Y /0,58 j
DO ExDC24 /0,58
Order nurber: BESY 314-1AE04-04B0
1 I I Mame:
(0] UR ~ Interface
Tupe: kPl

Slat Module Order Mumber Address: 2

1 PS5307 hé EESY 307-1EADD-0&8 Connected: Mo Frapetties |

2 CPUF4 EEST 314-1AE04-04E12 ' o

3 LComment:

4 DI ExDC28y EES7 321-1BHO0-084) ;|

B DI ExDC24vy EESY 321-1BHO0-044)

g DO ExDC24 /0,54 EES7 322-1BHO0-084) ﬂ

fbbrechen | Hile |
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_04E.10 y Knowledge for Automation

Ha3HauyeHue
napameTpoB

Bbl HasHauyaeTe MoaynAM napaMeTpbl, YTOObI NPUCNOCOBUTL UX K
TpeGoBaHMAM npoLecca.

Kak npenatb:
BblbpaTb Moayrb B OKHE CTaHLMMK.
[Baxabl WenkHyTb Ha BbIOpaHHOM Moayrie Ans OTKpbITUsSt okHa "Properties”.

OTO AManoroBoe OKHO coaepXKuT 9 3aknanok, B KOTopbix Bbl MoxeTe
YCTaHOBUTb 3HAYEHUs AN pasnuyHbIX napameTpos CPU

1.
2.
3.

Training Center

for Automation and Drives
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SIEMENS

CBowuctBa CPU : o6wwme napameTtpsbl

Properties - CPU314 - [R0/52) x|
Time-0f-Day Interrupts I Cyclic |nterupt I Diagnostics / Clock I Pratection I
General Startup I Cycle / Clock Memorny I Retentive kemany I Imtermupts I
Shart harme: CPU314
24 KB work memary; 0.3 me/k&Ww; MP| connection; multi-tier :I
configuration up ta 32 modulas
I
Order number: EEST 314-1AE04-04E0
Marme: Icpug'] 4 Properties - MPl Hode CPU314 [RD/52) [ x|
Interface General  Parameters |
Type: MPI Address: |2 v[ Highest MPI address: 31
Address: 2 Transmission rate:187.5 Kbps
Cannected: Mo
LComment:
i Hew...
MFI1) 187.5 Kbps
Eioperiies... |
Lelete |
Ok |
Abbrechen | Hilfe
) ) -
SI MATIC 87 Date: 03.11.2005 " Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_04E.11 y Knowledge for Automation

3aknagka 3aknagka "General " npegoctasnseT nHopmMaLmio 0 TUne Moayns, ero
"General" pasmMeLlleHnmn 1, B criyyae nporpammMmupyemMblx mogynen, agpece MPI.
MPI — agpec Ecnn Bbl xxenaete co3gaTb ceTb U3 pasnunyHbix PLC yepes nHtepdenc MPI, To

Bbl 4OMmMKHBI Ha3Ha4nTL pasnunyHble MPI - agpeca ana kaxgoro CPU.

LenkHute Ha kHonke "MPIL..." , 4yTOObI OTKPLITL AuanoroBoe okHo "Properties -
MPI Node ", koTopoe coaepxuT aBe 3aknagku: "General" n "Parameters”.

Training Center
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SIEMENS

Ceounctea CPU: 3anyck

Properties - CPU314 - [R0/52) E

Time-0F-Day |nterrupts | Cuclic Interrupt I Diagnostics / Clock I Protection

General Startup Cyele / Clock Menmon I Fetentive bMenmany I Irterrupts

[¥|| Gtartum it preset confiauratianinet equal ta actuall contigursatian
I¥ | Dielete Bl o hot restart

[¥ | Dieatile ot restart ot manual startuns
[rEmardless ah sttt niEn S IswIHE an EEr L Eatier ren praarammhe o ereesan R reE es]

— Startup after Power On [regardless of startup mode switch]

) Yt restart

LOR ) Eoldlrestart

— Monitoring Time For
Ready mezzage from modules [100 ms]:
Transfer of parameters to modules [100 me]:

et restart [T ne]:

E50
100

—

fbbrechen | Hife |

SIMATIC S7

Siemens AG 1999. All rights reserved.

MapameTpbl
3anycka

Complete Restart

Monitoring Times
(BpemeHa KoHTponA)

Startup if Preset
Configuration Not
Equal to Actual
Configuration

Date:
File:

03.11.2005

PRO1_04E.12

“' Information and Training Center
7 Knowledge for Automation

S7-300 1 S7-400 CPU nmeloT pasnuyHble XxapakTepuCcTUKKL 3anycka.
Celyac Mbl pacCMOTPMM XapaKTEPUCTMKK 3anycka Tornbko S7-300.
CneumnanbHble xapaktepuctukmn S7-400 obcyxagatoTcs B opyron rnaee.

"Complete restart" - eaMHCTBEHHBLIN BO3MOXHbIM TUN 3anycka S7-300.
HekoTopble CPU nmetoT Takke BapuaHT pectapTta "Cold restart" (xonoaHbIn
pecTtapT) .

+ "Ready Message from Modules (ms):"
MakcumansHoe BpemMsi Ha nepegady coobLeHns 0 rOTOBHOCTM C MOMEHTa
BKIIOYEHUSA NUTaHWSA ANS BCeX MOAynen.
Ecnn mogynu He nocbinatT COOBLLEHNS O TOTOBHOCTM 3@ YCTAHOBIEHHOE
BpeMms, peanbHas KoHUrypaums He COOTBETCTBYET MPOEKTHON.
Hanpumep, B MHOrOypoBHEBOM KOHDUIypaLum, UICTOYHMKMU NUTaHUSA
MOryT BbITb BKMIOYEHbI B Npefernax yCTaHOBNEHHOIO BPEMEHU 1 B
nobom nopsiake.

» "Transfer of Parameters to Modules (100 ms):"

MakcumanbHoe Bpemsi Asi nepejadn napaMmeTpoB B HacTpavMBaeMble
Moaynu (OTCHET BPEMEHW HauynmHaeTCs nocrne nonyyYyeHnst coobLleHns
"Ready message from modules " rotoBHOCTM MoZynen).

Ecnn mogynu He noaTBepxaaloT NpremMa napameTpoB B npegenax
YCTaHOBIIEHHOTO BPEMEHU, TO pearnbHast KOHPUrypaLms He COOTBETCTBYET
NPOEKTHON.

Tonbko gnst CPU ¢ BcTpoeHHbiM DP nHtepdencom (n S7-400) nonb3oBaTenb
MOXET ucnonb3oBaTb napameTp "Startup if preset configuration not equal to
actual configuration" (3anyck, ecnv npoekTHas KOHUrypaumnsa He
COOTBETCTBYET PakTU4YECKOM), YTOObI paspeLnTb nnm 3anpetuts ctapt CPU
NpW KONMMYECTBEHHOM U KQYECTBEHHOM Pasnnmymax B KOHUrypaumsax (YUcro m
TUN YCTAHOBMEHHbIX MOAyNewn).

Opyrne CPU S7-300 nepexoadat B pexxum RUN, ecnv npoekTHas KoHdpurypauus
He COOTBETCTBYET AEeNCTBUTENBHOMN.

Training Center
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SIEMENS

CBownctBa CPU: coxpaHsemas namMATb
Properties - CPU314 - [R0/52) I
Time-0F-D ap Intermupts | Cyclic Intermupt | Diagriostics 4 Clock | Protection
General I Startup I Cucle / Clock Memony Retentive Memary Interrupts
— Retentive Memomny
Mumber of memamny bytes fram MED: I'I B
MHumber of 57 timers from TO; IEI
Mumber of 57 counters from CO: IS
—Areas
DE no. Byte address Mo, of bytes
Retentive area 1: |1 IEI ID
Retentive area 2: |1 IU IU
MmeeT cmbicn, ecnn HeT .
o ! Retent 3 |1 ID ID
pe3epBHoIi GaTapeu SIS 21532
|:> Retentive area 4 |1 ID ID
Retentive area & |1 ID ID
Retentive area & |1 ID ID
Retentive area 7 |1 IEI ID
Retentive area B: I'I IEI IU
fbbrechen | Hife
SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_04E.13 y Zand Knowledge for Automation

CoxpaHsiemas
namsaTb
(Retentive Memory)

MonHbIN Nnepe3anyck
npyu Hann4yuu
6aTtapeu

MonHbIN Nnepe3anyck
6e3
6aTtapeu

3aknagka "Retentive Memory" ncnonb3syetcs ans onpegeneHvs obnacren
namsATh, KOTOpble AOSMKHbI COXPaHATLCA Nocne nponagaHns NMTaHus unu
nepexoge CPU n3 STOP B RUN.

B ob6ounx cnyyasx B S7-300 BbINOMHAETCH NOMHbIN Nepesanyck.

Mpun nonHom nepesanycke 6nokun (OB, FC, FB, DB), xpaHnmbie B RAM ¢
GaTapenHON NOAMUTKON, a Takke MepKepbl, TakiMepbl K CHETHMKMY,
onpeferneHHbIe KaK COXpaHsieMble, He U3MEHSIIOTCA. TOMbKO HECOXpaHsAeMble
MepKepbl, TaMepbl U cHeTYMKM cOpackiBatoTca npu 3anycke CPU..

Ecnu RAM He nmeet 6atapenHOro nutaHus, To MHoOpMauns B HEM
nponagaeT Mpu BbIKIMIOYEHUN NMUTaHUSA. TONBbKO MepKepbl, TanMepbl N CHETHUKN,
onpefeneHHble Kak CoxpaHaemble, U CoxpaHseMble 06nactu 610KOB AaHHbIX
COXPaHSATCHA B SHEProHEe3aBNCMMOWN NaMsATw.

Mocne nonHoro nepesanycka, NnporpaMmmMa oSkHa ObITb 3arpyxeHa CHoBa:

* N3 KapTbl NaMATH, eClni OHa yCTaHOBIE€Ha Uiln

* U3 ycTpouncTea nporpammmpoBaHus (PG), ecnu kapta namaTu
OTCyTCTBYyeT.

Training Center
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ST-7PRO1

C1p.4-13/24
KoHdpurypaumsa obopynoBaHust U KOHLENLMS NamMaTh



SIEMENS

CeounctBa CPU: Cycle / Clock Memory
Properties - CPU314 - [RD/52]
Time-0f-Day | nterrupts | Cyclic [nterrupt | Diagnostics £ Clock I Pratection
General I Startup Cycle / Clock Memory Retentive Memony I Interupts
— Cycle
[ | [lpdete pracess image table cyelicaly
Scan cycle monitaring time [ms): 150
o seat ensletme sl IEI
Cyele laad fram cammunication [5]: |2EI
RGN AAEEES T anE: I "I
— Clock Memom
¥ Clock memary
temomn bute: 100
|CI/IHXp06I/IT|7|6|5|4|3|2|1|0|
| Yacrora(ru) [0.5[062] 1 [1.25] 2 [25] 5 | 10|
[ Nepnon(c) [ 2 [16[ 1 [08]05]04]02[0.1] | abbrechen | Hife |
SlMATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_04E.14 '[’4 Knowledge for Automation
Lunkn » "Scan Cycle Monitoring Time (ms)” - BpeMs KOHTPONS umkna:

- Ecnu ato Bpems npesbiweHo, To CPU nepexoaunt B pexxum STOP.
Bo3MoXHble NPUYMHBI NPEBLILLIEHNSI BDEMEHU: KOMMYHWUKaLMOHHbIE
NPOLECChI, YacTo OT COOLITUI NpepbiBaHUIA, OLLMOKK B NporpaMme.

- Ecnu nmeetca 3anporpammupoBaHHbii OB owmnbkm (OB 80), Bpems
LUKNa ckaHupoBaHus yaBaumBaeTcs. [1o uctedeHum atoro spemern CPU
Takke nepexoauT B pexum STOP.

+ "Cycle Load from Communication (%)" — 3agaHve BpemeHu CBA3K:

- Bpewms cBaAsn (Hanpumep, nepefaya gaHHbIx B gpyron CPU uepes MPI
Unun TectoBble PyHKUUK, BKNtovaemble PG) orpaHnunBaeTcs 3Ha4YEHNEM,
BbIPaXXEHHbIM B MPOLEHTax OT TEKYLLEro BpeMeHN Lukna.

- OrpaHuyeHvne BpeMeHN CBA3N MOXET 3aMeanuTb cBa3b mexay CPU u
PG.

- [lNpumep: orpaHuydeHue ceasn oo 20% npueeneT K TOMy, Y4TO Ans
BpEMeH LUmkna ckaHupoBaHusa 100 MC MakcmanbHoe BpeMst NS CBA3N
coctasuT 20 mcC.

Pa3smep obnactu
oTobOpaxeHus
npouecca

CuHxpobant
(Clock Memory)

IOna CPU 318-2 u pasnuyHbix CPU S7-400, MoXHO onpegenuTb pasmep
obnactn otobpaxeHusa npouecca (B 6antax). Obnacte oTobpakeHust npouiecca
BCEr4a HauMHaeTcs Co BXOOQHOro unm BbixogHoro 6arita 0.

CuHxpobanT siensietcs 6antom n3 obnactn mepkepoB, GuTbl KOTOPOro
NepuoaNYECKN N3MEHSIIOT CBOE 3HaYeHne (CkBaxkHOCTb 1:1). B aToM okHe
Ha3Ha4yaeTcsa agpec cuHxpobanTa B 0611acTM MEpPKepoB.

Kaxxgbin 61T B CMHXpOobanTe CBsI3aH C KOHKPETHbIM NepUogom/4acToTOMN.
Mpumep muranns namnel ¢ YactoTton 0.5 'y (nepwog = 2 ¢, roput = 1 c,
He roput = 1 ¢):

‘ M100.7 o3.0

| | (

(S
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SIEMENS

Properties - CPU314 - [RO/52] E3
General | Startup | Cycle / Clock Memory | Retentive Meamory | Interrupts |
Time-0F-Day |nterrupts I Cuclic Interrupt I Diagnostics / Clock Protection
— Protection Level——————————— ~ Operation

0 2 \Wiite protection A fre b test imetinns: |5 1iE:

3 Read / wiite protection

P el

CBouctBa CPU: 3awuTta

" Process operation

Eemmtied scarmeyz e e meE ase

{* Test operation

Hetipe i passmog

fbbrechen | Hire |

SIMATIC S7

Siemens AG 1999. All rights reserved.

XapaKTepMCTVIKM
no ymMmosi4aHuo

Maponb

Date: 03.11.2005 “' Information and Training Center
File: PRO1_04E.15 ’>4 Knowledge for Automation

XapakTepucTuku No ymonyaHuio (YpoBeHb 3allnThbl 1; Napornb He Ha3Ha4eH):
3aWuUTy onpeaenseT nosnoxeHne nepekntovarens pexnmos CPU :

* nepekntoyartens B no3vumm RUN-P unu STOP — HeT orpaHnyenuii;
* nepeknoyatens B no3numm RUN — BO3MOXeH JOCTYN TOMbKO ANs YTeHus!

Ecnv ypoBeHb 3alimThl Ha3Havarncs ¢ naposiem (GencTByeT TonbKo Ao copoca

namsTu), YenoBek, KOTOPbI 3HAET Naporb MMEET AOCTYN K YTEHWIO U 3anuncu.

ToT, KTO He 3HaeT Naposb MMeeT crieaytoLLne orpaHNYEHNS:

*  ypOBeHb 3aWyThl 1: COOTBETCTBYET XapakTepuUcT1KaM No YMOSYaHUIo;

*  YpOBEHb 3alTbl 2: BO3MOXEH AOCTYN TOJbKO AN YTEHUS, HE3aBUCKUMO
OT MONIOXXEHUS NepeKnYaTens;

*  ypOBeHb 3alNTLI 3: HEBO3MOXHO HU YTEHUE, HM 3aMuCb, HE3aBUCKUMO OT
NONOXEHUs NepeknoyaTens.

XapaKkTepucTMkn MoAaynsA, 3alMLLEHHOro NaposieM Bo BpeMsi paboTbl

MNpaBa gocTtyna

¢YH KunoHmnpoBaHue

Mpumep: ecnu Bbl xoTuTe BbINONMHUTL hyHKUMIo "Modify Variable" ans mogyns,
KOTOPOMY Ha3Ha4eH ypoBeHb 3alUnThbl 2, Bbl OMKHbI BBECTU NapOrib.

Tarxke Bbl MoxxeTe BBECTU Naponb A5 3awmeHHoro moayns B SIMATIC
Manager:
1. BbiGepuTe 3alumLeHHbIA MOAayIb Unn S7-nporpammy

2. Beepgute naponb, Bbibvpas komaHay meHto PLC -> Access Rights. MNpaea
4ocCTyna, nocne Toro, Kak naporb BBeAEeH, AENCTBUTENbHbI, MOKa He 3aBEPLLEHO
nocnegHee npunoxerHne STEP 7.

3arpyska uukna ans TectoBbiX YHKLMIA perynmpyeTcs cnegyowmm obpasom.
B pexume Process operation Tect, Hanpumep, "Monitor" unu "Monitor/Modify
Variable" paboTaeT orpaHM4MBasicb, pa3peLleHHbIM YBENTMYEHNEM BPEMEHU
LMKIa CKaHMPOBaHWs. TeCTUpoBaHMe C KOHTPOSbHBIMU TOYKaMM U MOLLaroBoe
BbINOSTHEHWE MPOrpaMmMbl HE BO3MOXHbI.

B pexume Test operation moryT ncnone3osartbcsi 6€3 orpaHmyeHuin Bce
dyHKUun Tecta yepes PG/PC, naxe ecnu oHY BbI3bIBalOT NPEBbLILLEHNE
BPEMEHW LiMKINa CKaHNPOBaHUS.

Training Center
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CeouctBa CPU: anarHocTtuka /yachbl
Properties - CPU314 - [R0/52) E
General I Startup I Cycle / Clock Memory | Retentive Memony I Interrupts
Tirne-0F-Day [nterrupts I Cyelic Interrupt Diagnostics / Clock Pratection
— Spgtem Diagnostics
7| Extended functional scape
¥ Record cause of CPU STOF
— Clock,
Synchronization Synchronization ype Time interval
in PLC: INDne j IND j
]l INone j INn ﬂ
il INDne j IND j
Comection factor [mz): Iu
fbbrechen | Hife |
SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
File: PRO1_04E.16 y Lt Knowledge for Automation
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CucrtemHas
AunarHocTuka

Yachbl

MokasaTenb
KoppeKuumn

MpumeyaHue

Ecnu onums "Display Cause of STOP" (oTobpaxaTb NpUyYnHy OCTaHOBa) He
oTMeueHa, To, koraa CPU nepexogut B pexum STOP, Ha PG / OP He
noceinaeTcs HUkakoro coodwerus ("CPU Messages").

Mpu aToM coobLLEeHNe BCce paBHO 3anucbiBaeTCcs B AMarHoCTUYecKuii Gydep.

B0O3MOXXHOCTb CMHXPOHM3NPOBATL Yacbl B CETU N3 HECKOSbKMX KOHTPONIEPOB
obcyxpaetca B rnaee «lMovck owmbok".

Kpome Toro, BO3MOXXHa aBTOMaTU4yeckasi perynmpoBka BpeMeHW B Yacax
OTAENbHOrO YCTPONCTBA MYTEM YCTAHOBKU MOKa3aTens KOppeKLUN.

MokasaTtenb koppekuun (“Correction Factor”) ncnonbayetcsa gns
KOPPEKTUPOBKM NOrPELLHOCTU X04a BHYTPEHHNX YAaCcoB 3a OOHU CYTKW.
MokasaTenb KOpPPEKLUUN MOXET ObITb NOMOXUTENBHBIM UM OTPULATESBHBIM.

Mpumep: Ecnu vackl 3a 24 yaca y6eratoT Ha 3 CeKyHAbl , TO 3TO MOXET ObITh
CKOppekTupoBaHo nokasatenem "-3000ms".

3aknagku "Interrupts”, "Time-Of-Day Interrupts" n "Cyclic Interrupt”
obcyxgatotca B mase «OpraHusaumoHHble 6nokn”.

Training Center
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SIEMENS

CoxpaHeHue u 3arpy3Ka 3agaHHOU KOHdUrypauum

[ Hw Config - SIMATIC 300(1)

EEEY Edt lnsst PLC View Options Window Help
Mew... Crl+h H‘ﬁml Ell %‘%l k?l ‘
Open... Ctrl+0
Open Online Dje _|O]x
LCloze “
Save and Compile Ctrl+5
Froperties...
Impart... 7
Export...
=
Conzistency Check Chrledslb+. _ILI
»
Frit.. Chil+P
Frint Presview...
= 3arpys3ka
Page Setup...
2 P (Tonbko, ecniu CPU
Prirtt Setup. - MPlAddiess |14 | @ B pexiume STOP)
1 My ProjectiSIMATIC 300(1] ’éggg:;g - '
2 GD_CommunicationStation -
3 GD_Eommunfcat!on'\StatfonS HO0-08a0 - z_
4 GD_CommunicationStation2 A0 0840 E E E E
Exit AlsFd HOD- 0 DD o
| I T HON.N& AN E E E
Saves the active station. o o
Sl MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_04E.17 ’P4 Knowledge for Automation

CoxpaHuTb

CoxpaHnTb u
CKOMNUNUPOBaTb

=i

MpoBeputb
npaBUbLHOCTb

3arpys3ka

s

CuctemMHble 6noku
AaHHbIX

Bbl BbIGMpaeTe koMaHay MeHto Station->Save, YTobbl COXpaHWUTb TEKYLLYIO
KOHdUrypauuto B TekyLLieM npoekTe (6e3 reHepaunm CUCTEMHbIX GrIOKOB
OaHHbIX).

Korga Bbl BbibnpaeTe komaHay MeHio Station->Save and Compile nnum
HaXXMmaeTe Ha COOTBETCTBYIOLLYIO KHOMKY B MaHeNM UHCTPYMEHTOB,
KOH(Mrypaumsi u HasHa4YeHHble NnapaMeTpbl COXPAHSAIOTCH TakKe B CUCTEMHbIX
Onokax gaHHbIX.

Bbl BbIOMpaeTe koMaHgy MeHto Station -> Consistency Check , 4ToObl
NpoBEPUTL NePeA 3arpy3koi, BO3MOXHO 1 CTEHEPMPOBATL AaHHbIE
KOHUrypaLmm 13 BbINOMHEHHBLIX Ha3HaYEHUIA.

Bbl BoIbupaeTe komaHgy meHio PLC ->Download vnu HaxxumaeTe Ha
COOTBETCTBYHOLLYHO KHOMKY B MAHENW MHCTPYMEHTOB, YTOObI 3arpy3nTb
BblIOpaHHyto koHdurypaumio B PLC. PLC gomnxeH 6bITb B pexume "STOP"!

CwnctemHble 6nokn aaHHbix (SDB) reHepupytoTca 1 MmogudmumpyroTcs, koraa
Bbl BbINonHsaeTe KoHduUrypmupoBaHue annapaTypbl. CUCTEMHbIE GTOKM JaHHbIX
copepxat faHHble KOHurypaumm n napameTpbl Mmogynen. OHU COXpPaHATCS B
paboyert namsatn CPU nocne 3arpysku.

OT0 ynpoLlaeT 3ameHy MOAyIen, NOCKONbKY NapameTpbl, HA3Ha4YeHHbIe 4
MOZYIen, 3arpy>KatoTcsi B HOBbIN MOAYITb U3 CUCTEMHOIO 6510Ka AaHHbIX NpK
3anycke CPU.

B ycTpolicTBe nporpammMmpoBaHis cUcTeMHble BNoKN AaHHbIX COXPaHATCA
noa nmeHem : Project \ Station \ CPU \ S7-program \ Blocks \ System_data.
Bbl ABax bl LerkaeTe Ha UKOHKe CUCTEMHbIX AaHHbIX (Mol nopTdens) B
nanke “Blocks”, 4TOObl OTKPbLITb CMMCOK CUCTEMHbIX BNTOKOB JaHHbIX.

Ecnun Bbl ucnonbayete kapTty namatn Flash EPROM, Bbl fOMmKHbBI COXpaHUTb
SDB Ttam xel. Takum 06pasom, KoHUrypauus He TepseTcs, ecnu Bel
paboTaeTe 6e3 pe3epBHOM 6aTapeun n npounsoLuen cbon NUTaHus.
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YTteHue gencrByrOLEN KOHUrypaLumum cTaHLMM B NporpaMmmaTop

W Config: Configuring Hardware

Station PLC  ¥iew Options Help
Cil[=z]=n e =] =

Pral_16
Prol_32

Open:

- Select Node Addiess [ %]
Open Project
Which module do you want to accese?
(* Projects ) Llikrares
Rack: ID =
MHame | Storage Path — =
G0_Communication C:\e7_courses\GD_Commu Slot =

rdp Pr EliEu::l

KN

C:'\s?_cu:-urses'\F'ru:-"ll_'I 5
Che?_courzesiProl_32
C:ha?_courseshSyh_32

" Target Station

' |n Jocal network " RAeached via router

i Connection ta Target Station

Type. MPI K
Address: 2 -

IM y Proje
Cancel | Help
Browsze. .. |
| 0k I Cancel | Help |
7
) S ) -
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BBepeHune

dakTnyeckasn
KoHdurypaums

CynTtbiBaHue
KOHdUrypaumm

|sn|

CoxpaHeHue Ha PG

MpumeyaHue

KoHdmryprpoBaHme HeobxoauMo TOMbKO B CriedyoLwmx cryyasx:
* ecnu Bbl xoTuTe nsameHnTb 6a30Bble YCTAaHOBKU MOAYen
e [ONs CTaHUMM C pacnpegerneHHbim I/O
» anga S7-400 ¢ Heckonbkumn CPU mnun ctonkamun paclunpeHuns.

MoxHO BbIrpy3uTb dhakTuyeckyto kKoHdpurypauumio nd CPU, anga npocmotpa
YCTaHOBMEHHbIX NApaMeTPOB B CYLLECTBYIOLLEN CUCTEME.

Bo Bpemsi 3anycka, CPU reHepupyeT ghakTuyeckyto KoHdurypaumio, To ecTb
OH COXpaHsieT MHopMaLMIO O pasMeLLLeHnn Moayrnen u pacnpegensieT ang
HWUX agpeca B COOTBETCTBMM C (PUKCMPOBaHHbLIM anroputmom. Ecnun Hukakue
napameTpbl He Ha3Ha4YeHbl, TO UCMOMb3YKTCS NapaMeTpbl N0 YMOSYaHUIO,
onpegerneHHbIe NPU N3roToBNeHNM Mogynen.

CucTema XpaHuUT 3Ty haKTUYECKYI0 KOH(UIypaLuio B CUCTEMHOM Brioke
JAaHHbIX.

Mmeetca aBa cnocoba cunTbiBaHUA hakTudeckom KoHdpurypaumio Ha PG:

1. Ucnonb3dya SIMATIC Manager:
nytem Bbibopa MeHio PLC -> Upload Station.

WNcnonesysa ytunuty HW Config :
nytem Bblbopa meHio PLC -> Upload
WY HAXXaTWEeM MbILLN Ha KHOMKY

dakTuyeckas KOHpUrypaLusi, CYHUTAHHAs M3 KOHTPOSNepa, BCTaBMsETCs Kak
HOBasi CTaHUMs B BblbpaHHOM npoekTe Ha PG.

Korga Bbl cunThiBaeTe peanbHyto KOHUrypauuio, nopsaakoBbie HoMepa
Mogayrnen He MoryT BbITb NONMHOCTLIO onpeerneHsl. Mo aTon npuynHe Bol
OOIMKHbI MPOBEPUTE KOHDUIypauuto 1, eCriv Heo6xoaUMO, BCTaBUTb TOYHbIN
TUN CyLeCTBYHOLWMX Moaynen. [nsa Toro, 4tobbl caenaTe 310, BbibepuTe
MoAynb, a 3aTem BbibepuTe komaHay Options -> Specify Module

2.

Training Center
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OToGpaxeHne anarHoctukn annapartypbl B SIMATIC Manager

ﬁfﬂHw Config - [My Station [Diagnostics]] DMLINE
E“] Station Edit Inzertt PLC % ﬁlModule Information - Al4/AD4x14/12Bit OMLINE i =] 3 lilﬂ

=10 x|

Pattc  [Orlinehy StationtCPUE14
Dlﬁl%”‘ln |q'|'|'1| %l 2 Status: Emor

CPU operating mode: ~ RUN
Module operating mode: - - -

= (0] UR

Tl cruats 1=

DI1ExDC24Y
DI1ExDC24Y
DO16DC24/0
DO16-DC24/ 0
DI1ExDC24Y

DO1E-DC24/0

| | Diagnostic Interrupt'l
Drescription: AldAA0 4141280 Spstem [D: SIMATIC 300
Version: Order Mo./Description [ Component | Version [
BEST 335-FHGO0-0ABD .- .-
Rack: 1] Address: | 352
Slat: 1o #4Module Information - Al4/A04x14/12Bit ONLINE o I 3
Path: |Elnhne\My StationCPUZT4 CPU operating mode: ~ RUM

Status: Ermor Module operating mode: - - -

Y
S

Status: Module failed [diagnostic intermupt|  General | Diagnastie Intemupt |

Standard module diagnostics

ADC/DAC ermor,

External emor.

Intemal errar.

Missing esternal ausiians voltage
Module failed

User information available:

DOME:DC24Y/ 054  [BESY 322 TEHO0-0AAD

Cloze I Update | Frint

DOExDC24Y/0.54  [BEST 322-1BHO0-04A0

Channel-specific diagnostics [channel no. 0 - max )

EEST 321-1BHO0-0&40 ChannelNo. | Ermor

DOExDC24Y/0.54  [BEST 322-1BHO0-04A0

Al4AA04:1412 bits [BEST 335-7HGO0-0ARD

@ ur
Slat Module
5 [|§ Dne=DC24/
E |
7|
2 [|§ DnexDC24y/
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a0 |
1

Prezs F1 for help.
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BBeaeHue

Cnoco6 3anycka

OnucaHue

MpumeyaHus

C nomoLubto 3ToM dhyHKLUMK Bl nonyyvaete GbicTpbin 0630p cocTosiHus PLC.
Ecnu, Hanpymep, npounsoLlen annapaTtHbii cO0N B AMarHOCTMpyemMom moayne,
Bbl MOXeTe onpegenvTtb No cneumanbHON MKOHKE, KaKo MOAYIb HeMcnpaBeH 1
roe oH pacnonoxeH. Ecnv Bel ABa pasa wenkHuTe Ha cbornHomM moayne,
oToGpasnTcsa AoNoNHUTENbHAs MHOPMaLUS.

BbiGepute komaHay MeHto PLC->Diagnose Hardware B SIMATIC Manager.
BTopas Bo3MOXHOCTb — OTKpbITb cTaHumto online B HW Config nnu wenkHyTb
MbILLbIO HA KHOMKEe |E’*| B NaHeNn UHCTPYMEHTOB.

Mpwn 3anycke oMarHOCTUKM CUCTEMbI annapaTHas KoHurypauusa ymtaeTcs us
CPU (cm. neBbii akpaH). B aTom Buge otobpaxatroTcs Bce Mogynu (B TOM Yucre,
BKITHOYEHHbIE B CTOMKM pacluMpeHmns unu pacnpegenexHoro 1/0).

Ecnun CPU Haxogutca B pexkume STOP unm ecnu npousowen cbor B Moayne,ato
nokasblBaeTcs cneunanbHbIM CUMBOJIOM.

Bbl moxeTe aBaxabl wenkHyTb Ha CPU nnn HemcnpasBHoMm moayne, 4Tobbl
nony4unTb 6onee NOAPOGHYI0 ANArHOCTUYECKYO MHGpbOpMaLuto (CM. puUc. cnpaga).
B npuBegeHHOM npyMepe HencnpaBHO NUTaHWE B aHANIOroBOM Moayre.

Ecnu Bel Beibpanu B SIMATIC Manager komaHgy meHto Options -> Customize ->
View wn noctaBunu ranoyky B "Display Quick View when Diagnosing Hardware"
(BbicTpbIi 0630p NpY AnMarHoCTUKe obopyaoBaHKs), TO BMECTO MOSTHOMO OKHa

"Diagnosing Hardware" (gnarHoctvka annapaTtypbl) 0TOB6pa3nTcst TONbKO CMMCOK
HeucnpaBHbIX MOAYEN.

Training Center
for Automation and Drives

ST-7PRO1

Ctp.4-19/24
KoHdpurypaumsa obopynoBaHust U KOHLENLMS NamMaTh



SIEMENS

Bo3MOXHble Npo6nemMbl KOH(UrypupoBaHus

Cutyauusn Pe3ynbTaTt/Cpencrtso

MpomexyTku B KoHurypaumm S7-300 KoHurypaums He komnunupyeTcs

HenpasunbHein CPU (Hanpumep,

CPU 315-2DP mecro CPU 314) KoH@uIypauvaiHEETEEEEE

AHanorosbin Modynb YyCTaHOBMNEH CPU nepexoaut B pexum Stop ns-3a
B APYrom criote owmnbkn Ha3HavYeHus napameTpa

MpynnoBas olwnGka aHaNoroBoro Moayns
13-3a HENPaBUIILHOIO NPUCBOEHUS
napameTpoB

HenpaBnnbHbIN AnanasoH nsmepeHuin
ANs aHanoroBoro Moayns

Mocne cbpoca namsATH, pasnuyarTcs

Mepesarpyska koHurypaumm
napameTpbl Ha3Ha4YeHHbIE MOAYNsSIM P Py (BB

Cos3pgatb B npoeKkTe CTaHuu nnn

He Bo3amoxHO oTkpbITe HW Config. "Upload Station" (BbIrpyauTs cTaHLuio)

JomxHbl ObITb N3MEHEHbI

TKpbITb cTaHuumto offlin
napameTpbl Moaynsi Otip CTaHLMICI I

SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
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OGuee Ha pucyHke Bbl MOXeTe YBUAETh NPMMEpPbI OLLMBOK, KOTOPbIE MOTYT MPOU30NTK

npy KOHPUTYPUPOBaHUM.
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Station Edit  lnsert PLC Wiew Options  Window  Help _|5’|

HaCTpaMBaemaﬂ agpecauus
Ek,_: ‘W Config - [SIMATIC 300(2] [Configuration) - My Proj.. Jll[=] B3

]

O[c2(E-® (%] & @ ikl =@ 58 el

-

1 P&307 5
2 CPU2152 DP
L Master Properties - D032xDC24Y/0.5A - [R0/55]
General Addrassesl
A Ot
Prezs F1 far help. Stark: 14 I= | Bt process fiage
End: 15 [ |53 IEI _Ij
I~ Systern default
Abbrechen | Hilfe: |
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Apapecauus, B S7-300 (CPU 6e3 nHtepdenca DP) n B S7-400 (6e3 koHMryprpoBaHus)

onpeaensiemasi MOZYIISIM HasHayeHbl (PMKCUPOBaHHbIE, 3aBUCSLLME OT CnoTa agpeca.

crnoTom

HactpauBaemas B cuctemax S7-300 (CPU c BcTpoeHHbIM uHTepderncom DP) n S7-400, Bol

agpecauusi MOXEeTe Ha3HaunTb MOAYNsIM HavanbHble agpeca.

Kak penatb Korga Bbl gBaxabl LWenkaete Ha LMPOBOM UM aHaNoroBom moayne,
OTKpbIBaeTCHA OKHO Has3HavyeHusi napameTpoB. [locne Toro, kak Bel BeIGpanu
3aknagky " Addresses ", Bbl MOXeTe oTMeHUTb BbIGop "System default" (no
ymonuyaHuto). Tenepb Bbl MOXxeTe BBECTM HavanbHbI agpec B 6okce " Start".
Ecnu agpec yxe ncnoneayeTtcs, NosiBUTCH COObLLEHNE OLLIMOKN.

YacTHble obnacTtu otobpaxeHus npoLecca MoryT onpeaensitbCs Tonbko B S7-
400. B atom cnyyae cneuunduyeckme Bxoabl U BbIxogbl (Hanpumep,
KpUTMYECKME KO BPEMEHM CUrHarmbl) MOryT 06beamMHATLCA B ogHy rpynny. Korga
B MOMb30BaTeNbCKOW NporpamMmmMe Bbl3blBAeTCH CUCTEMHAA PYHKUUSA, TO
00OHOBNSIETCA OAHA M3 YacTHbIX obnacTen oTobpaxxeHnsa npouecca.

MpumeyaHue Mocne cbpoca namatn CPU, napameTpbl HACTPOWKK, U, CriefoBaTENbHO, TakKe

agpeca Moaynew TepsitoTcs. To 03HaYaeT, YTo CHoBa ByayT AencTBoBaThb
3aBucALmMe oT cnoTta agpeca B S7-300 unu BcTpoeHHble agpeca B S7-400.
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HocTtyn K cumBOsIbHOWN Tabnuue

i HW Config - [SIMATIC 300(2] [Configuration) -- My Project]

@l Station Edit Inset PLC “iew Options ‘indow Help =18l =]
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CumBonuka CumBonnyeckasi agpecauuna n pegaktnpoBaHme CUMMBOJIbHbIX Tabn ny,

obcyxaeHbl nogpobHo B rnase "CuMBonuka".

CumBonbHas Tabnuua MoXeT JOMOMHATLCA M MoanduumMpoBaTtbes. MoxHO
nepenTn K peaakTMpoBaHWMIO CUMBOSIbHOW TabnuLe CTaHUMK U3 UHCTPYMEHTa
"HW Config".

Mocne wenyka NpaBoi KHOMNKOW MbILUX Ha Moayre, Bel MoxeTe OTKpbITh
CMMBOIbHYIO Tabnuuy, Bblbupasa komaHay meHio Edit Symbolic Names ... .

Training Center Ctp.4-22/24 ST-7PRO1
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anax(HeHMe: YteHune n HaCTpOﬁKa peaanoﬁ KOH(*)I/II'ypaLIMM
Lar Kak penatb PesynbTtart
1 3anyctute SIMATIC Manager Mporpamma 3anyLueHa
2 OTtkponTte npoekt "My Project” [MokasaHa cTpykTypa npoekTta
3 BbIrpysute pearnbHyto KOHGUrypauuo Co3naHa HoBas CTaHLUUs B MPOEKTe
komaHgow PLC -> Upload
MpoBepbTe NpaBUNBLHOCTb TUMOBbIX PO
4 HOMEPOB MoayneN tee
5 BeeauTe npaBunbHble TUNOBbIE OTob6paxxeHbl NnapameTpbl 6110koB
HOMepa moaynen
CoxpaHunTe KoHUrypaumio kak
6 "My Station" u 3arpysute ee
7 Ecnun y Bac yuebHbin cteHg ¢ S7-400, Apapecauuns kak y yuebHoro mecta S7-300,
HacTponTe agpeca (CM. TeKCT) Bepcusa B
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
File: PRO1_04E.23 y Zand Knowledge for Automation

Siemens AG 1999. All rights reserved.

3apava Mockonbky cTtaHumsa B npoekte " My Project “ ewe He cywecTByeT, Bbl 4OMKHbI
BbIFPY3NTb haKTUYECKYH0 KOH(UIypaLmio, NPOBEPUTL €€ U COXPaHWUTb B 3TOM
npoekTe.
Step 7 YcTaHoBuUTe crnegyowmne agpeca:
Mogaynb Cnot Appeca
DI 8 0
DI 9 8
DO 10 4
DO 11 8
Al 12 304

Mpwn Takon agpecauun Bel MoxeTe, paboTas Ha yuebHom cTeHae S7-400,
MCnoNb30BaThb yKka3aHUA U OTBETbl U3 AaHHOIo nocobusa

ST-7PRO1
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YnpaxHeHue: HasHaueHue napameTpoB 6anTy 4YacoB U TeCTUpPOBaHUe

LWar YTto menatb PesynbTaTt

1 HasHnaunTtb B CPU napametp
«clock memory» MB 10

CoxpaHHTb 1 3arpyauTs Mepekntovatotca 6utel MB 10

2 KoHdpurypaumio 8 CPU

Mposeputb paboty B OB 1 MHCTPYKUMI Pomxe murate QBI (QBS)

3 L MB 10, T QB 9 (QB 5)
S I MATIC S7 Date: 03.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_04E.24 v’P4 Knowledge for Automation
3apava C NomoLLbI0 MarneHbKoW NporpaMMbl NPOBEPSIETCSH YAacTOTa BCrbILLEK,
yCTaHOBJ1€EHHaA B cucrteme!
Training Center Crp. 4-24124 ST-7PRO1
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m FC1 -- My Project\My Program =] E3

PepaktupoBaHue 65nokoB

FC1l : Plant j
m: Switch plant CN/OFF
o8 .0
I0.0 SR
| 3 Q
I0.1
] R
KI 1w
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CopepxaHue Cp.
A3bIKM NPOrPaMMUPOBAHUNSA STEP 7., ..o e e e e e e 2
3anyck peaakTopa LAD/STL/FBD.......oo ettt 3
KOMNOHEHTBI LAD/STL/FBD oot e e e e e e e e e e e e e enneeneeeaeeeaans 4
BbIGOP A3bIKA MPOTPAMMUPOBAHMI  ceeeeeiiiin e eeiiititeeeeeeeeeeareeeeaesesasntaeeeeaessaassseeeaeeeaasntaneaeeeessnsnens 5
MporpaMMUPOBaHNE HA LAD/FBD ... 6
MMPOrPaMMUPOBAHME HA STL oottt e e e e e e e e e e e e nnee e e e e e e e annneeeeeaeean 7
COXPAHEHME BITOKA. ...eeeeiiietiiteieee e e e eettit et e e e e ee et e eeeeeeeseabeaeeeeeeeeaaaabaeeeeeseaasassseeeaeeaaassseeeaeeeeanssranneaaeaan 8
= TN o) 3 o o e T = T ] = i SR 9
3arpyska BIMOKOB B PLC . et eneeas 10
OTNagKa NPOCTOM MPOTPAMMBDL. .......ceeeeeeeiiurrereeeeeeiaatsreeeeeeeaaassreeeeaasaaastessaaseeaassssseessessssssssessesesaassens 11
3arpyska n COXpPaHEHNE NU3MEHEHHDBIX BITOKOB. ........ccuiiiiieiciiiieeeeeeieiieeeeeeeeeeeireeeeeesssnesreeaaeeeeennnnes 12
YNPaXXHEHNE: BEIOOD MHEMOHMKM.. oooeeiieiiiieesiiee e ettt e e st e e st e e e st ae e s s e e e s nnaeeesnnaeaesnnseeesanneeean 13
YnpaxHeHune: OTKpbITUE M peOaKTUPOBAHNE FCT. .. ..o 14
YnpaxHeHue: I3aMeHeHne A3bIKa MPOrPaAMMMUPOBAHUSI.......ceeeeeeeeeeeeeerenenennrneetnneenereeeeeeeeeeeeeeeeeeeeeees 15
YnpaxHEHNE: COXPAHEHMNE FCT .. .o et et eeeneee 16
YnpaxHeHue: 3arpy3ka 6moKa B PLC ... e 17
YnpaKHEHNE: BhIZOB FCT B OB... ..ottt e s a e e e e e e e e e e snnaaaaeaaeeeans 18
YnpaxHeHre: OTNAAKA FCT (B LAD).. ..ot e 19
YnpaxHeHue : Paclumperue nporpaMmbl B FCT ... . e 20
OkHo Customization : cTpaHmLa "EditOr".... ..o 21
OkHO Customization : CTPaHMLLA ST L ... e e e e e e e e enrree e e e e e ennes 22
OkHo Customization : ctpaHmua "LAD/ FBD"......... e e e 23
OkHo Customization : cTpaHmua "Create BIOCK"..............eveiiiiiiiiieeee e e 24
OkHo Customization : cTpaHmLa "SoUurce Files" ... e 25
OkHo Customization : cTpaHuLa "Symbol Selection”......... .o 26
Training Center Ctp.5-1/26 ST-7PROT1
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A3bikn nporpammupoBaHua STEP7
STL
A 10.0
A 10.1
= Q8.0
FBD
no — &
Q8.0
1A S— =
LAD
| 10.0 10.1 Q8.0
| | | | (
| | [ \ )
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BBegeHue STEP 7 BkntoyaeT B cebsi HECKOIMbKO S3bIKOB NPOrpaMMUPOBaHUst, KOTOpble

MOTYT UCMOSIb30BaTbCH B 3aBUCMMOCTY OT UHAVBUAYaNbHbIX NPeanoYTeHNI 1
3HaHui. Mporpammy, co3gaHHyto Ha s3blke Cncka KoMaHg, ¢ cobrioaeHem
crneuncUYecKkmx NpaBummn, MOXHO 3aTeM Npeobpa3oBbIBaTh B NporpaMMy Ha
ApYrom si3blke nporpamMMupoBaHusi. B cBoto ovepeb, nporpaMmy, CoO34aHHyH
Ha NboM s3bike NPOrpamMMMpPOBaHKs MOXHO Bceraa npeobpasoBaTh B CNMCOK
KOMaHz.

LAD KoHTakTHas cxeMa nogobHa cxeme anekTpudeckon Lenu. MicnonbaytoTces,
Hanpumep, Takme CUMMBOJIbI, KaK KOHTAKTbl U KaTyLUKW. OTOT 93bIK
nporpaMMMPOBaHNS pacCYMTaH Ha TeX, KTO NpMBbIK paboTaTthb C
3NEKTPUYECKUMUN CXEMAMMU

STL Cnmcok nHetpykumi (Statement List) cooepxut komaHabl a3bika STEP 7. Ha
STL Bbl MOXeTe fOBOSIbHO CBOOOAHO NporpaMMmnpoBaTh (B YaCTHOCTU, MOXHO
HanucaTb nNporpamMmel, He JOCTYMNHbIe Ha Apyrux asbikax STEP 7). 3ToT A3bIk
NporpaMMMpoBaHUs NPeANoYMTaoT NPOrPaMMUCTLI, KOTOPLIE YXKE 3HAKOMbI C
OPYrMMUY A3bIKaMmy MPOrpamMmMUpOBaHKs.

FBD A3bIk PYHKUMOHANbHBLIX CXeM Asi 0003HAYEHUS KOHKPETHBIX (OYHKLWIA
ncnonb3yeTt NPSMOYrofnibHUKN. CUMBOI B MPAMOYTOSbHMKE yKa3biBaeT Ha
dyHKUMIo (Hanpumep, & -- nornyeckas yHkumnsa MN). ToT A3bIK
nporpaMMmpoBaHus UMeeT TO NPENMYLLECTBO, YTO C HUM MOXeT paboTaTb
OaXke He NPorpamMmmMuCT, HanpuMep, NHXeHep-TexHoror. PyHKUMoHanNbHas
cxema BBefeHa, HaunHas ¢ Bepcum 3.0 STEP7

Training Center Ctp.5-2/26 ST-7PROT1
for Automation and Drives Pe,D,aKTVIDOBaHI/Ie o6rokoB
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3anyck peaaktopa LAD/STL/FBD

ESIHATIC Manager - [My Project -- C:\s7_courzes\My_Proje]

&P File Edit Inset PLC View Options Window Help — =] =]
L] ||2.-|§E' So % ;
Program Elements ]
= % My Project 4= 081 = ﬂ Mew Network
=3 - b4 Program Bit Logic
----- {B Source Files {1 Compare
----- L4359 Blocks {5 Convert
ELADJ'STL!FBD - [FC1 -- My Project\My Frogram] Counters
3 File Edit Inset PLC Debug ¥iew Options Window Help DB Call
DleE{E) &) v[ele] olo] e[S o] ] 8] e ol § 8ttt
— . #-{z1] Integer Math
Floating-Paint Math
P FCl : Title: Move
e {35 Program Control
| [coenes Shift and Rotate
Status Bits
'N:e:t}l:o:]’_‘:k::lﬂ Title: (@] Timers
- {23 Word Logic
CommEnt: &8 FB Blocks
{£H FCEBlocks
{£H SFE Blacks
‘ {5 5FC Blocks
{65 Multiple Instances
‘ - il Libraries
Mew Hetwark, iS
Press F1 for help. |Offline Abs | [IN5 2
SIMATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_05E.3 y Knowledge for Automation

3anyck penakropa

MporpamMmmMHble
3NeMeHTbI

Bbl MoxeTe 3anyctutb pefaktop nporpamm LAD/STL/FBD uepes crapTtoBoe
MeHo nyTem Bblbopa Start -> Simatic -> STEP 7 -> LAD,STL,FBD -
Programming S7 Blocks.

PekomeHayeTcs 3anyckaTb pegaktop 6onee BbICTpbiM NyTeM:
1. BbibpaTb 06bekT "Blocks" B okHe npoekta u3 SIMATIC Manager.
2. [Baxabl WEeNKHYTb Mbllbo Ha Ntobom 6noke ang OTKpbITMSA peaakTopa.

Ucnonb3ys a3blkn nporpammunposanunsg LAD u FBD, Bbl moxeTe BKNIOUNTL B
nporpaMmmMy npocTble rpadnyeckne NporpaMMHbIE NIEMEHTbI MPAMO M3 MaHenu
WHCTPYMEHTOB.

Bbl MoXxeTe LwenkHyTb Ha kHonke "Program Elements", 4ToObl OTKpPbITb OKHO,
copepxallee dpaysep NnporpaMmmHbIX anemeHToB. CoaepXXMMOe 3TOro OkHa
3aBWCUT OT BbIBpaHHOro a3bika nporpammupoBanusa (LAD/FBD/STL).

Training Center
for Automation and Drives

ST-7PRO1

Ctp.5-3/26 PegakTuposaHue 6r10koB
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i} File Edit Insert PLC Debug ¥iew DOptions “Window Help

KomnoHeHTblI LAD/STL/FBD

E LADJSTL/FBD - [FC1 -- My Project\My Program]

Tabnuua
o0bABNEeHNNn

B New Metwark
E1an Bit Logic

A -
-
ANOTH
-]
)
-{R]

5]

..... E RS

-

Paspen kopa

-
i

Press F1

Al
Hetwork L: Switch plant ON/OFF

-
o
=
e [ [ [ [ [ - - ]

..... E =1 =]
M)
~[F}-
~[S&VE]

+-{Z] Compare

H-{ag] Convert

(23] Counters

(@8] DE Cal

H-{g] Logic Contral # Jump
-(zI] Integer Math

+]-{2] Floating-Paint Math

Fl- i b
et/Reset Flip Flop

w

=9 u':N IL

st

/\
fbs [Mwl (N5 | [ [MOD

for help. | Offline

4

AnemeHTbI Nporpamm

SIMATIC S7

Siemens AG 1999. All rights reserved.

KomMnoHeHTbI

)
'éfd

Information and Training Center
Knowledge for Automation

Date:
File:

03.11.2005
PRO1_05E.4

Korpa Bel 3anyckaete pegaktop LAD/STL/FBD, aBToMatnyeckn OTKpbIBaOTCS
[ABa OKHa: Tabnuua geknapauun u pasgen koga. Nonb3oBaTenb MOXET Takke
OTKPbITb TpeTbe OKHO: "Program Elements".

Tabnuua aeknapaumn Tabnuua geknapaumm — vyacTb nporpammHoro 6noka. OHa ucnonb3yeTtcs Ans

Pasgen kopga

MporpamMmmHbie
3NEeMeHTbI

00bsABNEHMUS nepemMeHHbIX U NapamMmeTpoB 6noka.

Tabnvua geknapauuii nogpobHO paccMoTpeHa B rnaee B "CTpyKTypHoe
nporpammMmmpoBaHue”.

Pasgen koga cogepXxuTt camy nporpaMmMmy, pasfieneHHylo, ecrnm 310
Heobx0AMMO, Ha oTAernbHble cermeHTbl (networks).

Mpu pegakTMpoBaHUM NporpaMmma NPOBEPSETCH HAa COOTBETCTBME NpaBuiam
CUHTakcuca.

Copepxumoe okHa "Program Elements” 3aBMcHT 0T BbIOpaHHOrO si3blka
NporpaMMrpoBaHus.

Bbl MOXeTe aBaxabl LENKHYTb Ha SNeMEHTE U3 CNMCKa ANsi BCTaBKM €ro B
nporpaMmMy Ha Mo3uLuIo, OTMEYEHHYHO KypCOPOM.

Bbl MOXeTe Takke BCTaBNATb anemMeHThbl no MeTtody drag&drop (“Bo3bmu 1
Tawm”).

Training Center
for Automation and Drives

ST-7PRO1
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ELAD!STUFBD - [FC1 -- My Project\My Program]

O+ File Edit Inset PLC Debug [ESRY Options window Help

Bbi60p Ai3blka NporpaMMupoBaHus

=18 x]

n|zE-E| & &=

§ v LCatalog Chel-+K,

Decl.

PLC Reaqisters

Errore and W arnings ﬂ Mew Metwork

+]-{gg FE Blocks
{£H FCBlocks
{£H SFB Blacks
{£H 5FC Blacks

LAD

EBD Cil+3

Dt iet B Multipls Instances
B e = e = - fill Libraries
Dizplay »
LI_I Zoom |n Crl+M um+ _'I
Zoom Qut Chel+M um- N
Fcl : Plant Zoom Factar...
Hetwork 1': Switch plar ¥ Toalbar
bamamma=m o .
Breakpoint Bar
v Status Bar
A I 0.C
5 Q a.0 e e
A1 0. et e 5
E Q 8.0
HNOP u}
Function Blocks in the Project £,
= <
KIN 3 i
Switches to the Statement List language representation in the active black.  [Offine [Abs [Nw 1 [INS |MOD i
) ) -
S I MATIC 87 Date: 03.11.2005 ‘ Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_05E.5 ">4 Knowledge for Automation

0O630p

LAD/FBD => STL

STL => LAD/FBD

YT06bl NEpeKnounTLCA C OAHOTO A3bika NporpammupoBaHma STEP 7 Ha
apyron, Bl BbibupaeTte B MeHto View :

LAD (Ladder Diagram -KOHTaKTHbIV MiaH)
FBD (Function Block Diagram -cyHKLMOHaNbHLIN NaH)

STL (Statement List - cnucok onepatopos).
3ameHa fA3blka nporpaMmmMmnpoBaHnAa BO3MOXXHa AONA CUHTakKCU4eCKU
3aKOHYEHHOW NporpaMmbl.

Bbl MOXxxeTe npeobpa3oBaTtb CErMeHTbl NPOrpaMmebl, KOTopble 6binv HaNnMCaHbI
Ha rpadnyeckmx sidbikax nporpammmpoBanus, B STL. OgHako pesynbTaT 3TOro
npeobpasoBaHus He Bcerga siBnsgeTcs Hanbonee apPeKTVBHBIM peLleHneM
ana STL (nporpamma , co3gaHHasa HenocpeacTBeHHO Ha STL, MOXeT ObITb
Kopoue).

He Bcerga Bo3MOXXHO Npeobpa3oBaTh CErMeHTbI MPOrpaMMbl, HanMcaHHble Ha
STL, B LAD nnu FBD. CermeHTbl NnporpamMmbl, KOTOpblE HE MOTyT ObiTb
npeobpasoBaHbl, octatotca B STL.

Mpu npeobpa3oBaHUsiX HUKAKNE CETMEHTbI MPOrPaMMbl HE TEPSIIOTCS.

Training Center
for Automation and Drives

ST-7PRO1
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B LAD/STL/FBD -

{3} File Edit Insert

MporpammupoBaHue Ha LAD/FBD

[FC1 -- My Project\My Program]
FLC Debug Yiew Options “Window Help o = |

D|(e-@] & &= (@] <] -] clslfa = L @ el H3-olmE =] x|

ol Mew Metwark

| v

=-@n Bit Logic
..... a1 -

----- A=

----- < -NOTE-

..... < )
..... < -[H)-

..... < ~{R]

(] Compare
t-{ag] Convert
H-{#4] Counters

Sr

=3

dsvs 1 |7|

ox - t-{g] Logic Control / Jump

f-{zI] Integer Math

3UB_DI t-{zE] Floating-Paint Math

b
[
[
[#-{og] DB Cal
£
£
£
IF

H.470 bl e
Marmally Open Contact

K|

Press F1 for help.

b u[” Ii_

o

Offfine Abs  [Mwi [IN5 MOD

SIMATIC S7

Siemens AG 1999. All rights reserved.

AnemeHTsbI

CermeHTbl
(Networks)

MpumeyaHue

MycTon 6nok

) . .
Date: 03.11.2005 ‘ Information and Training Center
File: PRO1_05E.6 ’>4 Knowledge for Automation
- \4

YacTto ucnonb3yemble anemeHTbl LAD nnn FBD npeacraBneHbl KHOMkamu B
naHenn NHCTPYMEHTOB. Bhl LLienkaeTe Ha HUX MbILbLO, YTOObI YCTaHOBUTb 3TU
3M1eMEHTbI Ha BbIBpaHHyo B NporpamMmme no3uumio.

KHonku naHenu nHctpymeHTos B LAD: -||-|-|,a'|-|-()|| L, | Jl]—[l

|=|=<C| ==

Opyrue anemeHTbl Bbl MOXeTe BCTaBUTbL B NporpaMmmMmy U3 Crnmcka,
OTKpbIBaeMoro B okHe "Program Elements™:

* B MoOyl0 NO3MUKI0 — NepeTackMBaHMEM

* B BblAENEHHYIO MO3NLIMI0 — ABaXAbI LLENKHYB Ha 3N1eMEHTE 13 crucka..

KHonkn naHenn nHctpymenToB B FBD: I@lEl

n n HH:‘
Ecnn Bbl HaxxmeTe Ha kHonky "New Network l---| B NaHenn WHCTPYMEHTOB,
nocrne TeKyLlero cermeHTa JobaBnseTcst HOBbIA CErMEHT.

Ecnu Bbl xoTnTe BKNOYNTL HOBLIN cermeHT nepeg NW1, Bbl 4OMKHbI BbIAENUTD
nms 6noka (B BblweykasaHHoMm npumepe "FC1: Plant") nepeq HaxxaTnem KHOMKK

«New Network»: |

Bbl MOXeTe ncnonb3oBaTb nycton 6nok ansa 6onee 6uICTPOro BKAOYEHUS
anemMeHToB LAD nnu FBD. 3nemeHTbl MOryT ObiTb BKITHOYEHbI B CXEMY
HenocpeAcTBeHHO, Bbibopom B Bpay3epe.

Mocne BblgeNneHns B cermeHTe no3uumm, rae Bel XoTuTe BKNIOYNTL 3NEMEHT,
HaxxmuTe kHomky “Empty Box® B naHenu MHCTpYMeEHTOB.

Mpn BBOAE NEPBLIX CUMBOJSIOB B MMEHMW 3fIeMEHTa NOSABNAETCHA CNMUCOK
3NEeMEHTOB, KOTOPbI HA4YMHAETCS C 3TUX BYKB M MOXHO caenaTb BblI6op B 3TOM
crimcke.

Training Center
for Automation and Drives

Ctp.5-6/26 ST-7PRO1
PepaktupoBaHue 6nokos
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NMporpammupoBaHue Ha STL
BHLAD/STL/FBD - [FC1 - My Project\My Program] M= E=
i} Fil= Edit |nset PLC Debug Yiew Option: Window Help _|ﬁl|5|
Di(e-{a] | & [wle] olc] cildl [a] 2 L) @ 2] HEolm]s =] x|
B Mew Metwork
({8 FB Blacks
(g FC Blocks
B-{gH SFB Blocks
F-{gH SFCBlocks
{0 Multiple Instances
‘ Libraries
K i
FCl Plant j
Metwork 1: Switch plant ON/OFF
A I 0.0
3 Q 8.0
AN I 0.1
R Q 8.0
HOP u]
Function Elocks in the Project ES
4 ] 3 2
Press F1 for help. | Dffline Abs  [Mw 1 [INS [MOD 4
S I MATIC 87 Date: 03.11.2005 ; Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_05E7 o~ Knowledge for Automation

MonoxeHusn

MporpamMmmHbie
3NEeMeHTbI

CermeHTbl

BbinonHeHune
N3MeHeHun

Monb3oBaTento HYy>KHO 3HaTb MHCTPYKLMW ANS 3anMcy NporpaMmbl Ha s3blke
STL. Bbl MOXeTe nony4mTb MHOPMaLMIO O CUHTAKCKCE U PyHKLMOHANBHOM
Ha3HayYeHun Yyepes nopckasky: Help -> Help on STL.

HoctynHa cnegytowasn nHdopmMaums :
Q "Statement List Instructions" - onucbiBaeT Bce HCTPYKUUN,
KOTOpble UMEIOTCS B 3TOM 5i3blKe NMPOrpamMmmMmnpoBaHms
(i "Working with Statement List " (paboTa ¢ cnnckom komaHa) —
onucbiBaeT
El Statement List View and General Syntax (cnucok
KOMaHZ 1 OCHOBbI CMHTaKcuca)
B Entering and Viewing Constant Data (BBog n HabntogeHve
KOHCTaHT)
[ Types of Blocks (Tunbl 6nokoB)
@

Switch Contacts and Signal States (koHTakTbl 1 COCTOSAHUS
curHana)

Mpu nporpammupoBaHum Ha STL okHo "Program Elements” cogepxut
TONBKO CMMCOK CYLLECTBYIOLLUNX BOKOB, KOTOPbIE MOTMYT ObiTh BbI3BaHbI U3
TekyLero 6noka.

CermeHTbl BCTaBNATCA B NporpaMmmy Takke kak B pegaktope LAD/FBD (cwm.
npegbiayLLyto cTpaHuly).

UTo6bl nepekntiounTbea Mexay pexmnmamm "Overwrite" (nepesanncbiBaTth)
n "Insert" (BcTaBnATh), Mcnonb3ynTe knasuwy Insert (Ins).
TekyLLasa ycTaHOBKa NokasaHa B CTPOKe cTaTtyca

Training Center
for Automation and Drives

ST-7PRO1

Ctp.5-7/26 PepakTupoBaHue 6rokoB
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CoxpaHeHue Gnoka

KaTanor TeKyLlero npoekrta ¢ UMeHeMm 6roka

B New Metwark -
&1 Bit Logic

..... 4 -

..... ETS

----- Al -NOT-

..... < -]

..... o -

..... < ~[R)

-] Compare
-{ag] Corwert
- {#4] Counters

E
£
E
2 | {88 DB Call
E
£
E

(] Logic Control / Jump
H-{zI] Integer Math

+-{s81_Floating-Paint Math
Set/Feset Flip Flop

||-o||,r\"|<_

1 o

Press F1 for help. | Dffline Abs  [Mw1 [INS [MOD S

S I MATIC 87 Date: 03.11.2005 % Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO1_05E.8 'é>4 Knowledge for Automation

CoxpaHeHue 6noka Korga Bbl 3aKoHUMNM pefakTupoBaHue 6rioka, Bbl MoxeTe coxpaHuUTb ero Ha
YKECTKOM AMCKe YCTPONCTBA NPOrpaMM1pOBaHmS:

* BblOupas NnyHKT MeHo File -> Save wunu
*  HaXyMasi MbILWbIO B NaHENM MHCTPYMEHTOB Ha KHOMKY C M306paxeHnem

dnonnu-gmcka.
=]

Training Center Ctp.5-8/26 ST-7PROT1
for Automation and Drives PeﬂaKTVIpOBaHI/Ie o6rokoB
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BbizoB 6noka B OB1

ELAD:'STL!FBD - [0B1 -- My Project\My Program]

{3} File Edit Insett FLC Debug “iew Options “Window Help

DI E| & &2 =] b o o 0 m e EE sz L= e

KIS

Press F1 for help.

CATL FC

0Bl : Cyclic Program execution

m: Call BElock FCl in FED

Fol

.—EN ENO

Hetwork 2 : call Elock FCl in STL

1

-

5

----- B New Network
H-{&] Bit Logic
H-{] Compare
H-{ag] Convert
H-{#4] Counters
(@8] DB Call

H-{21] Integer Math
{2 Floating-Point Math
H-74] Move

H-[3@ Pragram Cantral
H-{z3] Shift and Rotate
-5 Status Bits

H-{g] Timers

H-{2 ‘whard Logic

H-{£H FEB Blocks

—|-{f#8 FT Rlnrks

S OO I OO e OO e IO e o OO e IO e IO O O e IO g IO o O s O

+-{g] Logic Control / Jump

-

[ lftﬂll

| Diffling

[abs |

[IN5

|MOD i

SIMATIC S7

Siemens AG 1999. All rights reserved.

Limknu4yeckoe
BbINOJIHEHUE

Date: 03.11.2005
File: PRO1_05E.9

A
v ”4

Information and Training Center
Knowledge for Automation

YT06bl COEANHUTBL BHOBb CO3[4aHHLIN BGOK C LIMKMNYECKM BbINOSHAEMOW
nporpammori CPU, oH gomkeH ObiTb BbidaBaH B OB1. Cambli npocTon cnocob
BKIMOYUTb B NporpaMmMy BbI30B Grioka - Yepes Gpay3ep (CMOTPU PUCYHOK).

Training Center
for Automation and Drives
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3arpyska

%Eile Edit Insert PLC “iew Option: ‘Window Help

onokoB B PLC

Press F1 for help.

© mOImIo

D[ |82 & |ose dinf [= 2]
E--% My Project {F 0B1 f
[=+{zz] My Pragram PO D
(B Source Files 0
Hlocks
O

OO OO
OO OO

O o

&

SIMATIC S7

Siemens AG 1999. All rights reserved.

3arpys3ka 6nokoB

Date:
File:

03.11.2005
PRO1_05E.10

BblOpaTb NyHKT MeHo PLC -> Download.

Bce 6noku:

OpauH 6nok:

“' Information and Training Center
y Zand Knowledge for Automation

Bbl moxeTe 3arpy3ntb 6noku n3 SIMATIC Manager B PLC cnegytowwimm
obpasowm:

* HaXaTb KHOMKY ﬁ nnn

Mpexpe, yem caenatb 370, Bbl JOMKHBI BEIOpaTh 6Mn0KK, KOTOpbIE Bbl X0TNTE
3arpysuTb:

BbigenuTb nanky "Blocks" B okHe npoekTa.
OtgenbHble 6noku: Yaepxusas knasuwy CTRL, WENKHYTb MbILWbO

Ha Xenaemblx Onokax.
Bbigenntb 6nok.

Training Center
for Automation and Drives
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ELADJ'STL!FBD - [FC1 -- My Project\My Program] M= E3
iF File Edit Inset PLC Debug “iew Options ‘Window Help _|ﬁl|1|

OTnapgka npocTon nporpaMmmbli

Dzl @] o] o] cildsl [o s~ @) #2] e olm]o ][] x|

Fcl : Plant

\4 i

Metwork 1': Switch plant [FXLAD/STL/FBD - [@FC1 - My Project\My Program] ONLINE _ ol x|
bemmmmmm= -
{3} File Edit |nzet PLC Debug Wiew DOptions Window Help _|ﬁl|1|
.0 | DlEE] S EEE e aEE RO EE]
0.0 aR |
—E 0 =
| Fcl : Plant j
0.1 Metwork 1: Switch plant ON/OFF
]—l/l—R
Q8.0
0.0 oR
& Q
0.1
P R
Frezz F1 for help.
Press F1 for help. [RUN Abs | |Read-Only | i
) ) -
S I MATIC 87 Date: 03.11.2005 ‘ Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_05E.11 "’4 Knowledge for Automation

TpeboBaHus

AxtuBauus /
HdeakTnBauus

0O630p

MpumeyaHue

Mpexae, 4em Bbl cMOXeTe akTMBU3MPOBATb PEXNM MOHUTOPMHIA COCTOSIHMSA
6noka, Bbl 4OMKHbI OTKPbITL BIOK, KOTOPLIN Bbl XOTUTE KOHTPONMPOBATL, B
pexumax offline unu online.

MpumeyaHue: ansa TecTnpoBaHusa 6noka B pexume offline ero cHavana
Heobxoammo 3arpy3utb B PLC.

MmetoTca aBa BapuaHTa Ang akTuBauuu/aeakTuBaumm TeCTOBON (PyHKLUMK
n H "
Monitor" :

* LWEeNKHYTb MbilWbto Ha kHonke " Monitor " If'fll
* BblbpaTb NyHKT MeHto Debug -> Monitor.

CocTosiHMe nporpaMmmMbl 0TOOpaXKaeTcs pasfMYyHo B 3aBUCMMOCTM OT
BblOpaHHOro si3blka nporpammunpoBanus (LAD/STL/FBD).

Korga TectoBas yHKLMS akTUBMpPOBaHa, Bbl He MOXeTe M3MEHUTb SI3bIK
nporpammupoBanus (LAD/FBD/STL), B koTopoM oToGpakaetcs 61okK.

Bbl HaripeTe Gonblue nHhopmaummn 06 oTnagke nporpamm B rnaee “Cpeacrtea
TECTUPOBAHNS 1 OTNagKkun”.

Training Center
for Automation and Drives
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3arpy3ka u coxpaHeHne U3aMeHeHHbIX 610KoB

ELAD!STUFBD - [FC1 -- My Project\My Frogram]

£} File Edit |nzert PLC Debug Yiew Option: “Window Help
D|(e-R| & » 2|2 o] vl of
[ 2 e T e o [ e

FCl

[
i

Hetwork IE : ON/OFF

OTKpbITb Offlineg

CoxpaHuTb

(8.0)

4.0
10.0 R

G

OTKpbITb Onling

[ —s e
o
| —="

3arpysutb =
[ | »
ﬁ Press F1 far help. Dffine Som [
) ) -
S I MATIC 87 Date: 03.11.2005 ‘ Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_05E.12 "’4 Knowledge for Automation

Koppekuusi 6nokos

PeXnmbl BCTaBKM 1

nepekpbITUA

Bbl MOXXeTe koppeKkTMpoBaTb 6510KM, OTKpbITLIE UK online, nnu offline, Ho He B
pexvmMe TECTUPOBaHUS.

Bbl 3arpyxaeTte MmoanduumpoBaHHbivi 6ok B PLC, TecTtupyeTe ero, ecnu
HeobxoaMMo, AenaeTe KOPPEKTUPOBKK, U, KOraa 60K NOMHOCTLIO
OTNaXeH, COXpaHsaeTe ero Ha XXeCTKOM [ANCKe.

Ecnu Bbl He xoTuTe TecTupoBaTth nporpaMmMy cpasy, Bbl MoxeTe
NPOCTO COXPaHUTb U3MEHEHUST Ha KECTKOM ANCKe, YTOObI TECTUPOBATbL €€
nosxe. Ctapasi Bepcusi 6510ka B 93TOM Clnyyae CTUpaeTcs.

Ecnu Bbl genaeTe ncnpasneHns BO MHOMMX 6okax, U He XoTuTe noka
0BHOBNATL NCXOAHYIO BEPCUIO NporpaMMmbl, Bbl MoXeTe BHavane sarpyanTtb
6nokn B CPU, He coxpaHsas ux Ha xecTkom gucke PG.

Bbl MOXeTe coxpaHuTb Br10KM Nocre TOoro, Kak ycneLuHo NpoTecTupyeTe
BCIO NMporpammy.

Ons LAD vnn FBD no ymon4yaHuio ycTaHOBMEH peXXuM BCTaBkn. Haxumas
knasuwy “Insert (Ins)“, Bbl akTMBMU3UpyeTe pexmum 3anvicu ¢ nepekpbiTmeM.
Mocne atoro Bel MoxeTe, Hanpumep, mognduumposaTth TMn TaimMepa, 6es
nepeMoHTaxa BXOA0B 1 BbIXOA0B.

Training Center

for Automation and Drives

ST-7PRO1
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SIEMENS

Jlo mozao kak Bbli OMKpPbIIU npoepaMMHbICI 650K unu npoepammy
K SIMATIC Manager - [My Project -

YnpaxHeHue: BbiIGop MHEMOHUKN

=7_courzesiMy_Proje]

0|28 & |

Chrl+al+E

E--% Iy Project
[={z2] My Program

Language for Dizplay Devices...
Translate Tests

EEwie...
Erur=Time Eraperties...

MHeMoHuka:German
English (MexxgyHapogHas)

Compare Blocks...

*  Simulate Modules
[ efitie &l obal [ ata
I E— Language | Generall Wigw I Eolumnsl Archivel
Set PG/PE nterfacs. .. e ca— L
english E=ample 1 E=ample 2
deutsch  SIMATIC UELD 5 A4.0
ienglish :
Changes various individual zettings in thiz application. & Intemational 4110 5040
...0ns1 peGakmuposaHusi 4
8blbepume 0OUH U3 53bIKO8
npozpaMmuposaHust
Cancel | Help
) ) -
S I MATIC 87 Date: 03.11.2005 " Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_05E.13 'l" Knowledge for Automation

3anomHure !

Uenb

Kak penatb

PesynbTtat

B SIMATIC Manager Bbl MmoXeTe BbibpaTh si3blKk U MHEMOHUKY.

Bbi6op MHEMOHMKMN.

1. Banyctute SIMATIC Manager.
2. BblbpaTb nyHKT MeHio Options -> Customize.
3. B 3aknagke "Language" BbibpaTh SA3blk 1 MHEMOHUKY 1M noaTBepanTb “OK”.

Bbl MOXeTe Ucnonb3oBaThb BbIGpaHHY0 MHEMOHWKY Ans 3anucy Baluer
nporpammei.

Mpumep mexayHapogHon MHEMOHMKM STL :
Al1.0 /I vicTpykumst AND ans Bxoga 1.0

Mpumep ncnonb3oBaHms MHeMOoHUKM SIMATIC ana STL-npepcraBneHus ;
U E1.0 // nHcTpykuma UND gnsa Bxoga (Eingang) 1.0

Training Center
for Automation and Drives

ST-7PRO1
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YnpaxHeHue: OTKpbITUE U pepaktuposaHune FC1

HSIHATIE Manager - [My Project -- C:\27_coursesiMy_Proje]

% Fil= Edit Inzert PLC “iew Optionz ‘wWindow Help _|ﬁ’|£|

|2

| %= = 2

[ < NoFiter > 1%

% by Project

=-{z7) My Program

|4z OB

Prezs F1 far help. \E? | 4
SIMATIC S? Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_05E.14 o~ Knowledge for Automation
3anomHure ! Bbl gomkHbl OTKpbITE FC1, Nnpexae Yem ero pegaktuposaTth. YToObl 6ok

BbINONHANCS, ero Haao BbI3aBaTh B OB1.
Uenb OT1kpbITe FC1, co3gaHHbin B S7-nporpamme "My Program”, v BBECTU 3afaHHbIe
HWXe Nnornyeckue onepauuun B KO4OBbIV pa3gen 6noka.
Kak penatb 1. B SIMATIC Manager, B nporpamme “My_Program” gBaxabl LWEeNKHUTE Ha
nanke “Blocks”, 4Tobbl OTKpbITb €€.
2. Bblbepute komaHgy meHto View -> Offline
UK NHave:
2a.Haxmute Ha kHonky Offline = I B MaHEesN UHCTPYMEHTOB.
3. Ortkpownite FC1 B pegaktope LAD/STL/FBD gBOWMHbBIM LLETYKOM Ha MKOHE
6noka.
4. Bblbepute komaHay meHto View -> LAD B pepaktope LAD/STL/FBD.
5. BBeguTe nokasaHHy HIDKE NporpaMmmy
B KOHTaKTHOM MriaHe, UCnonb3ysi
KHOMKM Ha NaHesn NHCTPYMEHTOB. '||'|'|"'1'|'()|| Ly | Jxl]_[l
CoBeTbl NO YT106bI NO3MUMOHMPOBATL NEPBLIV ANEMEHT, MEPEMECTMTE Kypcop B JIMHUIO
penakTUpoBaHUIO cermeHTa. YUTobbl BBECTU aapec, yCTaHOBUTE KYpCOp Bbille BblIOpaHHOro
cvMBona (Mcnomnb3ys Mbllb Unu knasuwy TAB).
Bbl MoxxeTe ncnonb3oBaTh knasuwy TAB, 4ToObl nepenTy OT OAHOMO 3NieMeHTa
K Apyromy.
Result 10.0 10.1 Q8.0 (Q4.0)
| ()
| 1 / ) |
Training Center Ctp.5-14/26 ST-7PROT1

for Automation and Drives
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YHpa)KHeHMe: MN3meHeHMe A3bIKa nporpamMmmMmmnpoBaHus

lNocne moeo, kak Bbl omkpoeme 610K ...

ELADJ‘STL!FBD - [FC1 -- My Project\My Program]

{3} File Edit Inzett PLC Debug Ei}\ew Optionz  Mindow  Help _|5’|1|

DISE-=] & o [2 \o| cildal[= &) [ B &2 3ol ] x|

...8blbepume xenaembil
A3bIK IPO2PaMMUPOBAHUSI.

» Ladder Diagram (LAD)
» Statement List (STL)
* Function Block Diagram  (FBD)

SIMATIC S7

Siemens AG 1999. All rights reserved.

3anomHuTe!

Uenb

Kak penaTtb

PesynbTtaTt

Date: 03.11.2005 “' Information and Training Center
File: PRO1_05E.15 y Zand Knowledge for Automation

Korga Bbl nMeeTe OTKpbIThIN BNIOK ANs peAakTupoBaHUS UM TECTUPOBaHUS,
Bbl MoxxeTe BbIOMpaTh Mexay A3bikamy nporpammupoBanms LAD, STL vnm
FBD.

Ecnn Bbl pegaktnpyete nporpammy B LAD/FBD npegcrasnenum, a 3atem
nepeknodaeTecb Ha STL, BCe Bawwu AaHHbIe NpeobpasyeTcs B CNNCOK
WHCTPYKUUA. DTOT MeToA He Bceraa faet Hanbonee adhpeKkTUBHbIN
NpOrpaMMHbIN Kog,.

Bbi60p A3bIKOB NporpaMMMpoBaHUs 1St peaakTMpoBaHus 6rioka.

1. OtkpbiTb OB1 B LAD/STL/FBD pegaktope.
2. BblbpaTb Baw 53bIK NPOrpaMMmnpoBaHus u3 meHio View.

Balua nporpamma oto6pakaeTcsl B 04HOM M3 CrieayoLnX sSi3bIKoB
NporpamMmmnpoBaHus:

LAD:l 10.0 10.1 Q8.0 (Q4.0)
| || 7 () I
STL: A 10.0
AN 10.1
= Q 8.0 (Q4.0)
FBD:
10.0 — & Q 8.0 (Q4.0)
R
Training Center CTp.5-15/26 ST-7PRO1

for Automation and Drives
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Ons COXpaHeHna nnun

File -> Save

6e3 N3MEeHEeHUss UMEHM...
BblbepUTE KOMaHAY MEHIO

YnpaxHeHue: CoxpaHeHue FC1

danna

ELADISTLIFBD - [FC1 -- My ProjectiMy Program]

Tt File Edit |nzet PLC Debug “iew Options Window Help

D[(z-]@] & &= (2] =[] till|[< s

...Unn WenkHnTe éj

Save As
Entry point: e
lDinH COXpaHeH na 6J-|OKa IEomponent Wiew j " Orline & Offline
C UBMEHEHNEM NMEHN Mame: Froject  Storage path:
nnn B HOBOM MecCTe:!: My Project j IE:\S?_courses\My_Pmie Browse... | IEE_
File -> Save As :
My Project - FC1
Program
Source Files
425 Blocks
Object name: |FC‘I
Obiject tupe: I Function d
Cancel | Help |
) ) -
S I MATIC 87 Date: 03.11.2005 " Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_05E.16 y Zand Knowledge for Automation

3anomMmHurte !

Lenb

Kak gpenatb

PesynbTtat

MpumeyaHue

Mocne Toro, kak Bel cozgany nporpammHbIin 610K, CrieQyeT COXpaHUTb ero Ha
JUCKeTe UMK Ha XeCTKOM aucke. Bbl genaete 310 B 06bI4HOM OKHe Windows
“Save”.

Ecnun Bbl ucnonb3yete komaHay File => Save As, Bbl OMmKHbI onpeaennTb
MMeHa NpoekTa, NporpaMmbl 1 Grioka.

Mocne Toro, kak Bbl coxpaHunu 6ok, Bel moxeTe Bbigenuts B SIMATIC
Manager npoekT/nporpaMMHbIV kaTarnor, B KOTOpoM Obin coxpaHeH 6nok. Korga
6110k nokasaH, Bel moxeTe ncnons3osatb SIMATIC Manager nogo6Ho
"Explorer”, 4ytobbl ckonupoBaTtb 6rok B pasnunyHbie CPU unu nepemectntb ero
Kyoa-Hnbyap ele.

CoxpaHuTb NporpaMMHbIi 60K,

Bbibepute komaHay MeHto File -> Save unu HaxmnTte KHomnky “Save” | El

nnu
Bbibepute komaHgy MeHwo File -> Save As v BBeaUTe HOBOE NMSL.

MporpamMHbIN 610K COXpaHAETCS ¢ MMEHeM, koTopoe Bbl BBenu, korga Bebl
OTKpbINn OrokK.

C ncnonb3oBaHuem Save As, NPOrpaMMHbIN 610K COXpPaHAETCS C HOBbIM
UMeHewMm, KoTopoe Bbl BBENWN.

Korga Bbl coxpaHsieTe nporpammy, oHa He konunpyetcsa B CPU.
(Bbl genaete ato komaHgon Download)

Training Center
for Automation and Drives

ST-7PRO1

Ctp.5-16/26 PepakTupoBaHue 6rokoB
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YnpaxHeHue: 3arpy3ka 6noka B PLC
[ns nepepayn 6noka 8 CPU...
ELAD!STL!FBD - [FC1 -- My Project‘\My Program]
T} File Edit Inzert WS Debug Wiew Option: indow Help == x|
0 |@|B"| El £ Download Chil+L I:I_
[-1]
o Dizplay Force Walues Ctrl+Al+F
Gl IR R O - ?
—I —|—| i I onitor/td odify Y ariables J
Module Information... Clil+D ﬂ
FCl : FPlant Operating Mode. . Ctrl+l
Hetwork T: s  ClearBssel.
brmmmmms - Set Date and Time...
8.0 LI
Downloads the active block to the programmable contraller. | Diffline Abs | [INg i
... NN HAaXXMUTe ﬁ
kHonky Download...
S I MATIC S7 Date: 03.11.2005 " Information and Training Center
File: ~ PRO1 05E.17 4)« Knowledge for Automation

Siemens AG 1999. All rights reserved.

3anomMmHurte !

Lenb

Kak penaTtb

PesynbTaTt

Co3gaHHbIN 1 0TpeaakTMpoBaHHbIA 610k Bl AormkHbI 3arpy3nte B CPU ans
TECTUPOBaHMS.

U3 pepgaktopa LAD/STL/FBD B PLC MOXHO 3arpy3uTb TOSIbKO OTKPbITbIA BIIOK.
M3 SIMATIC Manager Bbl MmoxeTe 3arpy3nTb 6510KM, HE OTKpbIBas MX.

3arpy3utb 65nok (OB1) us LAD/STL/FBD pepaktopa.

B pegakTtope LAD/STL/FBD ....
1. BbibpaTb nyHKT MeHio PLC -> Download vnu HaxaTb KHOMKY

"Download" | ﬁl
2. OTBETUTb NO NOACKa3Ke B ANanoroBOM OKHE:

Save As (256:82) |

!"_\ The object 'FC1' already existz. Ovenite?

Mo | Help |

Ecnu Bel otBeTUTe "Yes", yxe cywectytowmin B CPU 610k nepenvcebiBaeTcs ¢
notepen ctapow Bepcun. Ecnun otBetutb "No", cTapbin 6nok octaHetcss B CPU,
a HOBbIN 3arpyaTbcq He ByaerT.

[ng atoro ynpaxHeHus Bbibepute "Yes", 4yToObl 3aTEM MOXHO 6bINO ero
TecTupoBaThb.

Bawu HoBbI 6nok 3anucad B CPU.

Training Center
for Automation and Drives

ST-7PRO1
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ELADJSTL!FBD - [0B1 -- My Project\My Program]

{3 File Edit Inget PLC Debug Wiew Option: ‘indow Help _|5!|5|

YnpaxHeHue: BbizoB FC1 ns OB1

D228 3| %[z o] el [S ] P @ gl AHolEL =] x|

premmm ==
L

0Bl : Cyoclic Program execubion

Hetwork 1}: ¢all EBElock FC1l in LAD

« || =-@g DB Cal =]
B-{&] Lagic Contral / Jump

A-(E Integer Math

& Floating-Paoint Math

Marve

EN

FCl

E-{3# Program Control
B-{z5] Shift and Rotate

ENO

@ Timers

B1-{Z] Word Logic
-{£H FE Blocks

- SFB Blocks
E-ZH SFC Blocks
& Multiple Instances

T. | ibraries LI
£
- —
Press F1 for help. | Diffline [&bs M1 [INS [MOD A
ate: 03.11.2005 % Information and Training Center
D' .
Siemens AG 1999. All rights reserved. File: PRO1_05E.18 "’4 Knowledge for Automation

3anomMHure!

Uenb

Kak penaTtb

PesynbTtat

®yHkuma FC1 pomkHa Bbi3biBaTbes B OB1, npu 3ToM OHa 6yaeT BbINOMHATLCS
LMKITUYECKN.

BbisBatb FC1 B OB1.

5.
6.

B pepaktope LAD/STL/FBD otkporite OB1 13 S7-nporpammsl "My
Program".

Beibepute nonoxeHne B cTyneHbke cermeHTa Network 1.
OTtkponTe 6payaep "Program Elements" wenykom Ha KHoMke

OtkponTe B 6paysepe rpynny "FC Blocks" n nepetawmte mbiwbto FC1
B cermeHT Network 1 OB1.

Coxpanute FC1.
3arpysute 6nok 8 CPU.

Brok OB1, a, cnegoatenbHo, 1 oyHKuma FC1, unknnyeckn BoINONHAOTCA
CPU.

Training Center
for Automation and Drives

Ctp.5-18/26 ST-7PRO1
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YnpaxHeHue: Nposepka FC1 (B LAD)
Bxoa CurHvan | Pesynb-
Tart
10.0 0 0 IIO.IO 10.1 Q8.0 (F) 4.0)
b L { -
10.1 0 1 C T
10.0 1 1 10.0 I|0.|1 Q8.0(Q4.0)
I I 1 /I] ______________________ ,’ \)__
10.1 1 0 . v ‘
10.0 1 1 IIO.:) II0.1 Q 8./0 (;)_4.0)
10.1 0 1 . I A
10.0 0 0 I.O.O IIO.”1 Q8.0 (9 4.0)
{ bommeeeee A O
10.1 1 0 v ‘
SIMATIC S? Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_05E.19 ” Knowledge for Automation

3anomMmHurte !

OTobGpaxeHue

Lenb

Kak penaTtb

Pe3ynbTart

[ns KOHTpoNs 3a BbINONHEHMEM GrioKa OH A0MKeH ObiTb OTKPLIT B peXrnMax
online nnn offline. Ecnu 6nok oTkpbIT B pexxume offline, To nepea ero
TECTMPOBAHMEM OH AOKeEH ObiTb 3arpyxeH B PLC.

Ecnu pesynbTaTt NnpoBEpPKN UCTUHEH, COOTBETCTBYHOLLMA CUMBOJT
oTobpaxkaeTcsi CNMOLLHOW LBETHON NHMen. Ecnn pesynbTaT NpoBepku
NOXHbIN, CUMBOJT OTOOpaKaeTcsa NYHKTUPHOW MMHUEN.

Ecnu pesynbTat nornyeckon onepaumm RLO = 1, “kaTywika” otobpaxaeTcs
crnnowHon nuHnen. Ecnn RLO = 0, oHa oTobpaxkaeTcst NyHKTUPHOW JIMHUEN.

Bbl MOXeTE N3MEHNTbL TONLWWMHY U LBET NHMIA B peaaktope LAD/STL/FBD
nytem Bblbopa meHto Options => Customize => LAD/FBD.

TecTtupoBaHue 6roka, obpadatsiBaemoro 8 CPU.

1. OTkpbITb 6ok OB1 B pexume offline.

2. BblbpaTb nyHKT MeHo Debug -> Monitor vinu WenkHyTb MbILbI0 HA KHOMKE
"Monitor"

B 3aBucumocTu ot coctosiHms BxogoB |1 0.0 n 1 0.1, Bel 6yaete BuaeTb OgHy m3
KapTMHOK, MOKa3aHHbIX Ha cnange.

Training Center
for Automation and Drives

Ctp.5-19/26 ST-7PRO1
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YnpaxHeHue: PacwumpeHuve nporpammbl FC1

m FC1 -- My Project\My Program =] E3

Y
FCl : Exercise: Open and Edit FC1 j

10.0 10.1 8.0 (Q4.0)
| /1 [ —
10.2

SIMATIC S7

Siemens AG 1999. All rights reserved.

3anomHuTe!

Uenb

Kak penaTtb

PesynbTtaTt

Date: 03.11.2005 “' Information and Training Center
File: PRO1_05E.20 ”4 Knowledge for Automation
- \4

Bbl MOXeTe OTKOppeKkTUpoBaThb NporpamMmmy TOMbKO MOCHe TOro, KakK 3akpbIT
PEXMM MOHUTOPUHIra COCTOSHUA nporpammbl. OTKOPPEKTUPOBaHHbIA 610K Bl
OOJDKHbI eLe pas 3arpysuTtb B CPU.

Pacwuputs 1 npotectuposatb nporpammy B FC1.

[eakTuBupymnTe COCTOSAHNE NPOrpaMmbl, OTXKaB KHOMKY “Oukn®.
Bbibepute nosuumio mexay nepebiM U BTOPbIM KOHTAKTOM.
Bkntounte BETKY, NCNOMb3Yysi KHOMKY

BkntounTe KOHTaKT Ha napanneribHOM BETKe.

3amMKHUTE NapannenbHyo BETKY, NCMOMb3yst KHOMKY

CoxpaHuTe 6rok.

3arpysute 6nok B8 CPU.

lMpoBepbTe 610K C UCNONb30BaHNEM UHCTPYMeHTa "Program Status".

© NGOk N =

Bbixog moxeT ynpaBIiATbCA Takxe yCrnoBMemM Ha napanneanon BeTKe.

Training Center
for Automation and Drives
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Cp.5-20/26 PepakTupoBaHue 6rokoB



SIEMENS

{3 File Edit |nsett PLC

ELAD!STLJ'FBD - [FC1 -- My Project\My Program]

OkHo Customization : ctpaHuua "Editor"

Debug  View [l

=181x]

Window Help

D|5-E| & » =] -

Customize... Chrl+Alt+E

%\/ R EE])

Beference Data 3 ]
Symbol Table  Ctrl+l+T _ =
FCl : Plant Customize E3
Hetwork 1': Switch plant ON/OFF | STL | LD /FBD | Creste Block | Souse Files | Symbol Selestion |
Lemmmmm= = -
—Text
8.0 (Q4.0) Fort: ICourier Mew
| |_ 5 Q
Wi
.1 V| Symbulic representation [ Symbal infarmation
l/ i [ wiith comment Language: |Criginal Language 'l
"Dala Block:
* Declaration view " Data view ‘
Changes warious individual settings in this application. Offline
Mew Black
Language: = STL O LAD " FED
V' Multiple-instance function blocks
Mremanics: IInternatinnaI
[Change in SIMATIC Manager under "Options > Customize'!)
V' Save window arrangement on exit

ok | fbbrechen | Hife
) . .
S I MATIC 87 Date: 03.11.2005 " Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_05E.21 y Zand Knowledge for Automation

Text

View

Data Blocks

New Block

Tun 1 pasmep LWpudTa, Ucnonb3yemble AN NPorpaMmmnpoBaHns

Bbl MoxxeTe oTobOpaxxaTb OMnoku:

* C CUMBOJIbHOM UIM abCONMOTHOM agpecaumen

*  C CUMMBOMbHOM MH(popmaumen unu 6e3 Hee

* C KOMMeHTapusimu ans 6rnoka u cermeHToB Unm 6e3 Hux

* Ha s13blke NPOrpaMMmnpoBaHu1s, Ha KOTOPOM OH Obln HAaNMCcaH, UM Ha OgHOM
n3 BblbpaHHbIx s3bikoB (LAD/STL/FBD).

Bbl MOXxeTe nokasbiBaTb 6710KkM JaHHBIX B ABYX BapuaHTax:
« Declaration view — onncaHvne tnokos
» Data view - cogepxaHne gaHHbIX O/OKOB.

Bbl ncnonesyete ogHy 13 paguo-kHonok "STL", "LAD" nnn "FBD" anga
Ha4yanbHOro Bblibopa s3blka NPorpaMMmMpPOBaHNS HOBOMO Orioka.

®yHkuma “Multiple instance” (MynbTMaK3eMnnap) paccMaTpuBaeTcs B Kypce
ST-7PRO2.

Training Center
for Automation and Drives

ST-7PRO1
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Editar

OkHo Customization : ctpaHmua "STL"

Customize

LAD /FED I Create Blockl Source Files | Syrabal Selectionl

— Status Field Display

¥ Status bit
¥ ELO

v Standard status

[ Address register 1

[ Address register 2

r Accumulator 2

[~ DE register 1
[ DE register 2

[ Indirect

™ Status word

[ Activate new breakpoints immediately

Diefault |

oK | fbbrechen | Hile |
S I MATIC 87 Date: 03.11.2005 “1 Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_05E.22 ">4 Knowledge for Automation
Status Fields Korga Bbl koHTponupyeTe 6ok B STL, oTobpaxaeTcst cocTosiHMe

(nons cocTosiHMA)  Tex NapameTpoB, KOTOPble BbiGpaHbl B 3TOM OKHE.
[locTynHbI crneaytowme napameTpbl :

3

3

3

Status Bit
RLO

Standard
Status

Address
Registers *)

Accumulator 2
DB Registers *)
Indirect *)
Status Word
Default

CoctosiHne buta.
PesynbTat norudeckown onepauun (RLO).

CnoBo TariMepa, CHeTYnKa UnNun cogepxmmoe
akkymynsatopa B 3aBUCMMOCTW OT UCMONb3yeMoWn
onepaumu.

ALpecHble PEerucTpbl, UCMOMb3yeMble A5 KOCBEHHOW
agpecauuu.

Copgepxumoe akkymynsaropa ACCU 2.

Copepxmmoe perncTpoB Anst OTKPbITbIX ONOKOB AaHHbIX.
MapameTp ONst KOCBEHHOW agpecauun Yepes NamsTh.
CnoBo cOCTOSIHUS.

KHonka "Default" nossonsiet BbibpaTh cTaHAapTHbIE
CMCTEMHbIE YCTaHOBKW AMs Nnokasa noremn CoCTosHUSA
(cocTosHme 6uta, RLO 1 ctaHgapTHOe cocTosHMue).

Activate New Breakpoints Immediately

OTa onuusa nMeeT CMbICN ANs NOLLIAaroBOW OTNaaku
nporpamm B S7-400 (cm. rmasy 19).

MpumevaHne *) Tembl “Indirect Addressing” (kocBeHHas agpecauust), “DB Registers” (peructpbl
AN 6nokoB AaHHbIX), CTPYKTypa CroBa COCTOAHMA 0BCyxaaloTes B Kypce
ST-7PRO2.

Training Center
for Automation and Drives
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OkHo Customization : ctpaHmua "LAD/FBD"

Customize
Editar I STL & Create Black I Source Filez | Symbol 5election I

— Layout Wwidth of address field
|A4 Partrait 'I ’7 10 5 [10-24]

— Element reprezentation
I 3-dimensional A I

r Line ¢ Color
Far | Status Fuliled =
Line thickness ) Thin & Medum € Thick
Calar Select |

¥ Type check for addresses

Abbrechen Hire |

SIMATIC S7

Siemens AG 1999. All rights reserved.

Layout
(chopmar)

Width of Address
Field (wmpuHa an-
pecHoro nonsl)

Element
Representation
(npeacTaBneHune
3N1eMEeHTOB)

Line/Color
(nuHnA/uBeT)

Type Check
(KoHTpONb TMNA)

Date: 03.11.2005 “' Information and Training Cenlter
File: PRO1_05E.23 y Ll Knowledge for Automation

dopmart gnsa npuHTepa:

* A4 Portrait (BepTuKanbHbIN)

* A4 Landscape (ropn3oHTarnbHbI)
* MakcumanbHbIA pasmep.

Bbl MOXeTe yCTaHOBUTL NpeaernbHOe KONMYeCcTBO CUMBOSIOB ANs agpecHoro
nons (B Ananasone 10 - 24).

npOI'paMMHble SNIEMEHTbl MOTyT OTO6pa)KaTbCFI B ABYX BapuvaHTax:

* 2-X MepHble
* 3-X MepHble.

Bbl ncnonb3yete 3T0 OKHO, 4TOGbI BbIbpaTh, Kak OyayT oTobpaxaTtbCes:
* BblgeneHHbIn 3neMeHT (UBET)

*  KoHTakTbl (NMMHKUSA)

+ CocTosHMe ANg akTUBHbIX 3NIEMEHTOB (UBET U NMHNS)

+ CocTosHMe AN HeaKTUBHbIX 3NEMEHTOB (UBET U NNHWSA).

Korga Bbl pegaktupyeTte 6ok, Bceraa KOHTPONMPYOTCA agpeca Jormyeckmx
onepauui.

Bbl MOXeTe geakTMBMpOBaTb KOHTPOSb a4pecoB AJ1s onepauuin CpaBHEHMS,

MaTeMaTUYECKMUX MHCTPYKLUMIA U T.MN. (TONMbKO ANS OMbITHLIX Nonb3oBarenen!).

Training Center
for Automation and Drives

ST-7PRO1

Ctp. 5-23/26 PenaktupoBaHue 6nokoB
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H H N (1] "
OkHo Customization : ctpaHuua "Create Block
Displaying 57 Reference Data B
Editor | 5TL | L&D /FED  Create Block | Source Files | Symbal Selection | 2 Dowan e ..
When Creating Block &' pdate the reference data?
" Generate the reference data again?
¥ Include system attibute 'S7_server’
[ Store process diagnostics data
Yes Mo Cancel Help
Drefault |
ok | #bbrechen | Hife |

S I MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_05E.24 o~ Knowledge for Automation
CO3,D.aHV|e Ecrin aKTBMpOBaHa 3Ta onuud, To nocne MOﬂ,I/Id’)VIKaLI,VII/I N COXpaHeHus onoka

CNpaBoOYHbIX AaHHbIX aBTOMATNYeCKM OOHOBMIAIOTCSA CMPABOYHbIE AaHHbIE.
Ecnu 3Ta onumsa He oTMeYeHa, cnpaBoyHble AaHHbIe He 0BHoBMsATCA. B aTOM
cnyyae, korga Bl otkpbiBaeTe okHO "Display Reference Data" , Bbl AomkHbl
ykasaTb, TpebyeTcs nm 0OHOBUTL CpaBOYHblE AaHHbIE, N ANS Kakmx 61oKoB
NMEHHO.
MpumeyaHne: CnpaBoyHble AaHHble NogpobHo obcyxaatotes B rnase 10.

Bknio4veHune cuc- Onumsa "Include System Attribute S7_server" umeeT oTHOLLEHNE K cucTEME
TEMHbIX aTpUOYTOB... ynpasneHus npoueccamu (PCS7) n He obcyxaaeTcs B 3TOM Kypce.

XpaHeHue fAaHHbIX Onuusa "Store Process Diagnostics Data" nmeeT oTHoLLEHME K
ANarHOCTUKMN ncnonb3oBaHuo gononHuTenbHoro naketa "PDIAG" n He obcyxpaeTcs B 9TOM
Kypce.

Training Center CTp. 5-24/26 ST-7PRO1
for Automation and Drives Pe,D,aKTVIDOBaHI/Ie o6rokoB
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OkHo Customization : ctpaHuua "Source Files"

Edior | STL | LAD /FED | Create Block Souwce Fies | Gymbol Selection|

— Seftings for Compiling Source Files

™ List erors befare wamings
[+ Owenwite existing blacks

¥ Generate blocks if compilation is successful

Settings for Saving Blocks

™ Generate source file automatically

Derive name from:
& £ bsolute block deserptor
) Surnbalic Blask deserintar
Addreszes:
&1 fbsalute
) Syl

Generate source files for existing blocks

[usging the above settingz): Execute... |

Default |

Hire |
ate: 03.11.2005 % Information and Training Center
D' K I for A i
Siemens AG 1999. All rights reserved. File: PRO1_05E.25 "’4 nowledge for Automation

MpumeyaHue

Komnunauusa ncxoaHbIX TEKCTOB KOAOBbIX O6/10koB 0bcyxaaeTcs nogpodHo B
rnaee 9 ("lNporpammmpoBaHme 6rokoB").

Training Center
for Automation and Drives

CTp.5-25/26 ST-7PRO1
PepaktupoBaHue 6nokos
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OkHo Customization : ctpaHuua "Symbol Selection™

Customize
Editor | STL | LAD /FBD | Create Block | Source Files  Symbol Selection |

% Sort by Symbol
 Sort by Address

— Layout
Colurmnz dizplaped: Width in pivels:

Syrbol Syrnbal W
Address T | tddess |?U_
Data Type
O Camment 1 | Data Type I?D

Camment I‘IEEI
Presig:
Matar 1 E11 BOOL
Matar 2 E1.2 BOOL
ator 3 E1.3 BOOL
Motor 4 E1.4 EOOL
Motor & E15 BOOL

Abbrechen Hite |

SIMATIC S7

Siemens AG 1999. All rights reserved.

MpumeyaHue

Date: 03.11.2005 “' Information and Training Cenlter
File: PRO1_05E.26 y Zand Knowledge for Automation

3peckb Bbl BbIOMpaeTe dhopmaT cnncka Beibopa crMBona.

Bbl MOXXeTe BKMIOYUTB UMK OTKIIOYUTE BbIBOA CMMCKA CUMBOJMKN MpU
pefakTMpoBaHuu1, UCMOMNb3ys B pedakTope nporpamm komarHay View -> Display
->Symbol Selection.

Ecnu BbibpaH pexxum Symbol Selection, To, korga Bel BBogUTE NnepemMeHHbIe B
LAD n FBD, oTtoGpaaeTcs CnnMcok CUMBOINNKM U3 Tabnumubl MAEHTUUKATOPOB.
B aTom cnncke Hago BblgeNUTb NOAXOAALWMIA CUMBOS. Ero MOXHO NpuHATL
HaxxaTuem knasuwun Enter.

Training Center
for Automation and Drives

CTp.5-26/26 ST-7PRO1
PepaktupoBaHue 6nokos
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OBounyHbIe onepauumn

SIMATIC S7 Date: 03112005 ;1’ Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_06E.1 " ad nowledge for Automation
CopepxaHue Page
LIMKNTNYECKOE BBIMOMHEHMNE MPOTPAMMDL. ......vveeeietieeesteeeesteeeesasseeessaseeeeaasseeesssseessasseesssnsesessasseeesansesessnes 2
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YcnoBHbIN nepexo (3aBUCALLUMIA OT RLO) ... e 19
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Lnknuyeckoe BbINOSTHEHNE nporpamMmmmbl

CrapToBblii 6nok (OB 100) BbINONHAETCS, HANPUMEP,
nocre BKIMHYEHUS NUTaHUS

iji

4#‘ v/ y
3anyck BpeMeHu KOHTPOnS LuKna ] BxopHon
MoAynb

i

CumnTbIBaHME COCTOSIHUIA BXOAHbIX CUTHANOB Y COXpaHEHUE <:IIIII] o
nx B obnactn otobpaxeHus Bxogos (Pll) =
3 B OB1
% bINOSNIHEHWNE (umknuyeckoe) S > A0
CobbiTns OB 1 SNTY
S (NpepbiBaHKe Mo BpEMEHU [HS, OT annapaTypbl U T.4.) _ Q8.0
5- BbI3biBatoT apyrmve OB, FB, FC, u 1.4.. | :
Bobirpyska obnactun otobpaxeHusa sbixogos (P1Q) ¥ E":D = BbixogHom
B BbIXO[Hble MOAYNK = moaynb
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_06E.2 ~ Knowledge for Automation
3anyck CPU BbeinonHseT nonHein nepesanyck (¢ OB100) npu BKNIOYEHUN 1
nepekntodeHun STOP --> RUN. Npwu nonHom nepesanycke, onepaunoHHas
cucTema yaanseT HecoxpaHsieMble MepKepbl, TauMepbl U CHETYMKK, yaanseT
CTeK npepbiBaHni 1 CTeK BrokoB, cOpackiBaeT BCe COXPaHEHHbIE annapaTHble U
AunarHocTuyeckue npepbiBaHUsA 1 3anyckaeT KOHTPOSb BpeEMEHU Lukna.
LUukn Linknnueckoe cyHkumoHnpoBaHme CPU cocTonT 13 Tpex OCHOBHbIX LLAroB, Kak
nokasaHo Ha guarpamme:
* CPU npoBepsieT cOCTOAHME BXOOHbIX CUrHanoB 1 obHoBnsieT obnacTb
oTOobpaXkeHnsi BXOL,0B.
* BbInonHaeTca nporpamma nonb3oBaTensd ¢ COOTBETCTBYHOLLMMM
KoMaHgamu.
* BenununHbl n3 obnactn otobpaxeHnsi BbIXOLOB MNEPENUCHLIBAOTCA B
BbIXOAHbIE MOAYIIN.
Training Center Cp.6-2/22 ST-7PROT1

for Automation and Drives [BONYHbIE onepauumn
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OTobGpaxeHune npouecca

|
/—\ —
PIl | @ T | PIQ S
. Mporpamma .
Baitt 0 nonb3osarens Baiit 0
Bant 1 - Bant 1
Baiir 2 n_\g Baiit 2
Ny
Ay | 2.0
= Q 43
O6nactb namatn CPU - O6nactb namatn CPU

SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center

Siemens AG 1999. All rights reserved. File:  PRO1_06E.3 ~ Knowledge for Automation

BBepeHue CPU onpalumBaeT cocTosiHne BXOAOB U BbIXOAOB B Kaxaom uuknie. B O3Y
onpegerneHbl cneumanbHble 001acTn NaMsiTu, B KOTOPbIE 3arpy’karoTcs
OBOUYHbIe daHHble n3 mogynen: Pll n PIQ. B npouecce paboTtbl nporpamma
nMeeT JOCTYM K 3TUM 00nacTsiM NamsTu.

Pll O6nacTb oToGpaxkeHne BxoaoB HaxoauTcsi B namsat CPU. B Hell xpaHaTca
COCTOSIHUS CUTHaroB Ha BXoaax.

PIQ Ob6nacTb 0TOGpaXkeHNs1 BbIXOAOB COAEPKUT BbIXOAHbLIE BENMUYMHDI,
nony4yaemble Npu BbINOMHEHUM nporpammbl. OHKM NepeckInalTcs Ha
dakTuyeckun Bbixod (Q) B KOHUE UMKna.

Mporpamma Korga Bbl onpalwumBaeTe BxoAbl B NOfb30BaTENBCKOM NporpamMmme, Hanpumep,

nonb3oBaTens komangoun A | 2.0, oueHnBaeTca nocnenHee coctosiHne us Pll. 9T1o

rapaHTupyeT, 4TO Npun MHOFOKpaTHOM Onpoce BxXxoAa B npeagenax ogHoro uukna,
Bcerga ncnosb3dyetcd O4HO U TO XXe CUrHaribHOoe COCTOAHUE.

Training Center

for Automation and Drives

Ctp.6-3/22

ST-7PRO1
[BonyHble onepauumn
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CTpyKTypa nporpamMmbl

JluHenHasa nporpamma

CocTaBHass nporpamma: CTpyKTypuMpoOBaHHas nporpamMmma

OB 1

Bce nHcTpyKummn Haxo-
AaTCcs B ogHOM 6roke
(obbiuHO, B OB1)

_ ——| Peuent A

OB 1 ————| Peuent B OB 1 -

————| Mukcep

Cnus

\

YHuBepcanbHble yHKUUKN peannsy-
t0TCS B OTAENbHbIX 6rokax. OB1 (unu
apyrve 6nokun) Bbi3biBaeT 3TN 6oku
1 1 nepegaeT UM hakTuieckme

Kaxgas dpyHKkuns nporpammel
peanuayeTtcs B 0ogHOM Broke.
OB1 nocnepnoBaTtenbHO
BbI3bIBAET BCE GIOKM.

JaHHble.
S I MATIC S7 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_06E.4 1”4 Knowledge for Automation

INnHenHan Bcsa nporpamma 3anucbiBaeTcst B O4HOM eOMHCTBEHHOM BIioke.

nporpamMmma OTOT TMN NporpaMmbl NOAO0EH aBTOMaTU3NPOBAHHOMY BapUaHTy peneriHbIX

cxem. CPU o6pabaTbiBaeT MHCTPYKLMM NOCNeAoBaTENbHO APYr 3a ApYroMm.

CocTaBHas Mporpamma genutca Ha oTAernbHble 6oKK, KaXKabI U3 KOTOPbIX COAEPKUT
nporpamma nognporpammy A5is peLleHns Yyactu obLuern 3agadn.

OpraHu3aunoHHbIn 6nok OB1 cogepXXMT UHCTPYKUUK ONS BbI30Ba APYIvX
GIOKOB B onpefeneHHon nocrnegoBaTenbHOCTH.

CrpykTypHas CTpykTypHas nporpaMmmMa cogepXuT 6510kM ¢ napameTpamu, KOTOpbIM MOTYT

nporpamma ObITb Ha3HaY€Hbl NEPEMEHHbIE UMM KOHCTaHTbl. 3TN 6NoKN paspabaTbiBatOTCA

ONS YHUBEpPCarbHOro UCMonb3oBaHUs.
Koraa Bbi3biBaeTcs 610K, onucaHHble Ans Hero hopmarbHble napameTpbl
3aMeHATCA Ha hakTuyeckne 3HaveHus (agpeca BXOAOB U BbIXOAOB,
MepKepoB, HOMepa TanmMepoB, CHETYNKOB U T.4.).

Mpumep:
+ bnok “Pump” coaepXut koMaHabl ANs yrnpaBneHnss HACOCOM.

® npOFpaMMHble 6nokn , OTBevawLlne 3a ynpasrneHme HacoCaMu, Bbl3biBakOT
onok “Pump” n nepegatoT eMy MHCpOPMaLMIO O KOHKPETHOM Hacoce U
napameTpbl AN yNpaBrieHUs um.

» Korpga Bce MHCTpyKuun B 6noke "Pump" BbINOMHEHDI, yNpaBreHne
nepegaeTcs Bbi3aBaBLLeMy 651oky (Hanpumep, OB1), roe npogomkaeTtca
BbINOSIHEHWE NPOrpaMmbl.

ST-7PRO1

Training Center
[BonyHble onepauumn

for Automation and Drives

Ctp.6-4/22
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Tunbl NnporpamMMHbIX GNTOKOB

OnepaunoHHas cuctema
Lukn ]
OB " '
OpraHusaLunoHHbIe ] [
Mpouecc Groku N B > >
s | e [T—{src
Ownbku

OB = OpraHn3aLMoHHbIA Brok

FB = ®yHKUMOHanbHbIN 6ok O6osHaveHue:

FC = ®yHkuus

SFB = CucTeMHbI hyHKUMOHAMNBHbINA 6ok

SFC = CuctemHas dyHKums FB ¢ cBS3aHHbIM
Bnokom gaHHbIX

SIMATIC S7

Siemens AG 1999. Al rights reserved.

Bnoku
nonb3oBarens

CuctemMHble 6noku

Date: 03.11.2005 ‘v Information and Training Ceqter
File: PRO1_06E.5 y Knowledge for Automation

Bbnokn nonb3oBaTens coaepxart I'IpOFpaMMHbIl‘/‘I KOA4 1 AaHHble nporpamMmmbl
nonib3oBaTend.

B cTpyKkTypupoBaHHOI NONb30BaTENbCKOW NporpamMmme HeKoTopblie Gr1oKM
BbI3bIBAOTCS U BbIMOMHATCSA LUMKIUYECKM, @ ApYyrMe TONbKO Torda, Koraa oHu
HeobxoauMbI.

CwuctemHble 6noku - NnpegonpeneneHHble yHKLMN Unn yHKUMOHaNbHbIE
GrOKW, WHTErpypoBaHHbIE B onepaumoHHyto cuctemy CPU. 3T 6noku He
3aHMMatOT JOMNOSTHUTENBHOMO NPOCTPAHCTBA B NAMATY AN1S NporpaMmbl
nonb3oBaTens.

CuctemHble Brokn BbI3bIBAKOTCA M3 NPOrpaMmbl norfb3osatens. 3T 6110ku
UMEIOT TOT XKe UHTEPJdIENC, TO XKe UMS U TOT XXe Homep And Bcen cuctembl S7.
MoaTomMy nporpamma nonb3oBaTensd, MCNONb3yHoLas CUCTEMHbIE PyHKUMN,
ABNsieTCA KOMNakTHOM n 6e3 Tpyaa nepeHocutca u3 ogHoro CPU B gpyroe.

Training Center
for Automation and Drives

CTp.6-5/22 ST-7PRO1
[BonyHble onepauumn
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HopManbHoO oTKpbITbie U HOPManNbHO 3aMKHYTbIe KOHTaKTbl,

AaTYUKN, CUMMBOJIUKA

Mpouecc WHTepnpeTtauusa B nporpamme PLC
Twvin CocTosiHue Ectb Cocrtos- Onpoc gns Onpoc ans
naTtymka aartyuvka HanpsbkeHve HuWe cur- COCTOSIHUSA curHana “1” cocTosiHuS curHana “0”
Ha Bxoae? Hana Ha
Bxoge Cumson / Pesynbtat| Cumson/ PesynbTarT,
KoMaHaa onpoca KomMaHaa onpoca
Hopwm. aKTUBMPOBaH . .
OTKp. ,El,a I:> 1 LAD: uuau LAD: “Het”
| - 1 - 0
“HopM. oTKp. “Hopm. 3akp.
| KOHTaKT” KOHTaKT”
Be Het TP i
aKTUBMPOBaH \ |:> 0 H(()aT ,D.1a
FBD: FBD:
Hopm. aKTMBMpPOBaH L - O
T ( Het :> 0 “Het” “Na”
? 0 1
S STL: e STL: e
aKTMBMpPOBaH fa |:> 1 [a Het
Alxy 1 AN [ x.y 0
S I MATIC S7 Date: 03.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_06E.6 ”‘ Knowledge for Automation

Mpouecc

CumBonsbl

Mpumep

Vcnonb3oBaHne HOPMarbHO OTKPbITOrO UM HOPMarbHO 3aKPbITOr0 KOHTAKTOB
ONs 0aTYNKOB-CEHCOPOB B aBTOMATMYECKON CUCTEME 3aBUCUT OT TpeboBaHui
©e3onacHocTw.

HopmanbHO 3aMKHYTbIE KOHTaKTbl BCEraa MCnonb3ytoTes Ans OroKMpOBOK U
BbIKnto4aTenen 6esonacHocTu, YTobbl B criydae obpbiBa NpOBOAOB B Lienw,
COEOUHSIIOLLIEN JATYMKM, HE BO3HMKIN OMacHbIE YCIOBUSI.

HopMarbHO 3aMKHYTblE KOHTaKTbl M0 TOW e NpUYMHE UCMOomb3yTca Ans
BbIKITIO4YEHMS 060pyaoBaHMS.

VMcnonb3oBaHue cumsona "NO contact”" (HopManbHO OTKPbIThIA KOHTaKT) B LAD
npegnonaraet, YTO NPU BHELLUHEM BO3AENCTBUM («HaXaTne Ha KHOMKY»)
nopaetcda curHan "1" | a ucnonb3oBaHue cumora "NC contact" (HopmanbHO
3aMKHYTBIN KOHTaKT) NpegnonaraeT, YTO NPy BHELUHEM BO34ENCTBMM LEMb
pa3pblBaeTCs U COCTOAHME curHana - " 0".

[ns cnctemMbl ynpaBneHus coBepLueHHo 6e3pasnnyHo, NocTynaeT nv B
OEeNCTBUTENbHOCTM curHan "1" oT HopManbHO OTKPLITOrO UKW HOPMaInbHO
3aMKHYTOroO KOHTaKTOB.

PesynbTat koHTpona anst cumeona "NO contact”, ecniu NC KOHTakT B MaLLvHe
He aKTUBUPOBaH.

Training Center

for Automation and Drives

CTp.6-6/22 ST-7PRO1
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YnpaxHeHue

3apaya: Bo Bcex Tpex npumepax namna AOMKHa BKNOYaTbCs, €CNN HaXaTa KHomMkKa S1 u He HaxaTta S2 !

e >

0

Annapartypa | | |
I]I:I =\ s1 =\ s2 =\ s1 =|g S2 I=|B S1 I=|B s2
11.0 111 11.0 11.1 11.0 111
PLC PLC PLC
Q4.0 Q4.0 Q4.0
(%J‘Iamna (%J‘Iamna (%J‘Iamna
Mporpammbl
110 11.1 Q4.0 11.0 11.1 Q4.0 11.0 11.1 Q4.0

110 - | & Mo - | & Mo - | &
|:||:| 1.1 - — Q4.0 1.1 - — Q4.0 M1 - — Q4.0
....... 11.0 v 1.0 e 11,0
I]I:I ....... S T 1 I 1 e 11.1
....... Q4.0 .. Q4.0 .. Q4.0
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_06E.7 ’kd Knowledge for Automation

YnpaxHeHue

MpumeyaHue

3aBepLunTe NporpaMmbl, NPUBEAEHHbIE HA PUCYHKE, YTOObI BbIMOMHUTL
crieaylollee 3agaHue: korga kHornka S1 Haxara, a knod S2 He HaxaTa, cBeT

OOJDKEeH ropeTb BO BCeX

Tpex cryyasx.

MOoHATMA «HOPMAarnbHO OTKPLITLIN KOHTAKT» U «KHOPMAarbHO 3aKPbITbIA KOHTaKT»
NMEIOT pasnuyHble 3Ha4YEeHNs B 3aBUCUMOCTW OT TOrO, UCMOSb3YIOTCS SN OHU B
KOHTEKCTe annapaTHbIX CPeACTB Ui Kak CUMBOSbI B NporpamMmmanx.

Training Center
for Automation and Drives

Ctp.6-7/22

ST-7PRO1
[BonyHble onepauumn



SIEMENS

Appecauua mogyneun S7-300
Homep crnota —) 1 2 4 5 6 7 8 9 10

ﬁ = E = = = = = = =

[] — HI=HI=HI=EHI=EE 5 =

D :% = = = = = = =

- D HI=EHI=EHIEHI=EH=HI=E
H HI=EHEHIEHEH=EHEE
Mogaynu — PS CPU SM SM SM SM  SM SM SM
=
=
=
=
=
: \
= Apnpec 0.0
e Appec 0.7
(= Appec 1.0
= Appec 1.7
=
=
=
=
: /
=
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
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Homepa cnotoB

Cnort 1:

Cnort 2:

Cnort 3:

Cnotbl 4-11:

MpumeyaHue

v

Howmep cnota B ctorke S7-300 no3BonseTt onpeaenuTs agpec Moayns B
npegenax S7-300. Agpec nepBoro KOHTakTa B MoAyre onpegensercs
pacnonoXeHMem Moayns B CTOWKeE.

Bnok nutanus. CtaHgapTHO cumMTaeTcst nepBbiM cnoTtom. Moaynb NUTaHus He
aBnseTcsa obasatensHbiM. bnoky nutaHns agpec He NpucBavnBaeTCs, ero
onucaHue B koHdurypaumm He obsasatenbHo. S7-300 moxeT ObiTb 3anuTaH
HanpsbxeHnem 24 B Hanpsamyio.

Cnot ansa CPU.

Jlornyeckun pesepeupyeTtca ang nHrepdencHoro moayns (IM) MHoropsigHbIX
KOHUrypauumn, NCnonb3yoLmMx CTONKM paclumperns. Jaxe ecnv moaynb IM He
yCTaHaBMNMBaETCs, OH AOMKEH YYUTbIBATLCA B CXeMe afpecoB Moayrnen.

Bbl MOXXeTe un3nyeckn 3ape3epBupoBaTh 3TOT CAOT (ANs nocneayLLen
ycTaHoBku IM -moayns) nytem yctaHoBku mogynsa DM370 (moayrnb-
3amMeHuTenb).

Cnot 4 cunTtaeTcs nepBbIM CIOTOM, KOTOPbIN MOXeT OblTb UCNONb30BaH AN
mMoayrnen Beoga/sbisoga (SM), KOMMyHMKaLMOHHBIX npoueccopos (CP) nnu
dyHKUMOHanbHbIX Mogyrnen (FM).

Mpumepbl agpecaumm:
» Appec nepsoro 6anTta DI -mogyns, yctaHoBneHHoro B cnot 4 paeseH 0.

+  Bepxnun ceetognon B DO -mogynsa ansa cnota 6 HasbiBaetca Q 8.0 .

[ns kaxxgoro cnota pesepsupyetcs 4 6ainTa agpeca. Ecnu ncnonbs3sytoTes
16-kaHanbHble DI/DO moagynu, B Kaxxgom croTte TepstoTtes 2 6anTa agpecal
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Appecauusa DI/DO B MHOropssgHoW KOHcuUrypauum
S Croira PS IM 96.0 |100.0 | 1040 |108.0 | 112.0 | 116.0 | 1200 | 124.0 F]
3 (Mpuem- no no no ao ao ao ao oo
o HYK) 99. 78 K03 7807 7811. 7815 78119 78K 23 781> 7 7808
o } PS IM 640 |680 |720 |760 |800 |840 [880 |920 b]
Croitka (Mpuem-|  go Jile) 4o o 0o [0 0o Jile)

o 2 HYK) 67.7 (707 |757 |79.7 |837 |877 |917 [957 {3
S ro PS IM | 32.0 36.0 | 40.0 | 440 [480 |[520 |56.0 |60.0 P
T1°”Ka (Mpuew- | AO Jats) o Jats) Jats) 1o 1o 7o
= ) |B5-7 39.7 | 43.7 | 477 |517 |557 |597 |637 P
=k S8 crul 0.0 4.0 WiRs.0 W12l ic.olilz0 ol I 2+ ollRz: .0 8

Croi (Nepe- no no no 1o Jilo) Jale) Jate) Jale)
o0 eI 3.7 S 7.7 S 1.7 S 15. 71 0.7 Jlios. 7 I o 7. 78l 1. 7
Slot 1 2 3 4 5 6 7 8 9 10 11
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MHoropsigHble

KoHdurypauum

B MHOropsigHbIX KOHbUrypaLmnsix CNnoTbl Takke UMeT UKCUPOBaHHbIE
agpeca.

Mpumepsi:

+ Q7.7 - nocnegHum 6ut 32-paspsgHoro DO mogyns, ycTaHOBNEHHOro
B 5-# cnot ctonkn Ne 0.

+ IB 105 - BTopou 6ant DI mogyns B croTe 6 cTonku 3.
* QW60 - nepble 2 6arita DO mogynsa B 11 cTorikn 1.
+ |ID 80 -Bce 4 6anta gna 32-paspsagHoro DI mogynsi B crnoTte 8 cToinkm 2.
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[OBouYHble norn4yeckue onepauun: U, UNN
I=\ S1(10.0)
I | | ( A 101
ﬂﬂ[:: =\ 82 (10.1) I O 101 — L= ] [ £
Q8.1 Q81| = Q81
L =
L1 L2
(Q8.0) (Q8.1)
=\ 83 10.2
(10.2) . Q8.2
| | O 102 — >=1 Q8.>2 O 102
W, | S\3h, | Ol 1oz f>=1] G811 o i3
(10.3) 0.3 10.3 — = Q82
| |
[
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Tabnuubl UICTUHHOCTH
AND 10.0 10.1 Q8.0
........... QO
........... O o
1 0
1 1
OR 10.2 10.3 Q8.2
........... O
........... SO L
1 0
1 1
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[BounyHble nornyeckue onepauun: Ucknrovarwee UJITN (XOR)
104 H & A 10.4
AN 10.
04 |o{§1 Q/g)_o s - o1 | Q8o o L
[ [ \ _El AN 10.4
104 9 & A 10.5
10.4 10.5 10.5 — = Q8.0
X 10.4
104 —xor| 280 X 10.5
10.5 =1 = Q8.0
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Tabnuua NCTUHHOCTU
XOR 10.4 10.5 Q8.0
0 0 7
0 1 7
1 0 7
1 1
MpaBuno [ns aByxagpecHbIX normyecknx onepawmm ncknrovaowero A
OencTByeT creaytoLee NpaBumo: BbIXOL UMEET CUrHanbHOE COCTOsIHUE
"1", korga oauH 1 TONbKO OAMH U3 ABYX OnepaHaoB UMeeT cocTtosiHue "1"
("oQWH ¥ TONbKO OAMH U3 ABYX" ).
BHumaHue! OT0 NpaBuno He MoXeT 0000 AaTbCA Kak "oAMH U TONbKO OAWH U3 N" Npwu

MHOIOKpaTHOM MOBTOPHOM BbI3oBe onepauun XOR !!

Mpwn TpeTben komaHae XOR nmetowmnca RLO obpabaTbiBaeTcs no
npasuny XOR ¢ HOBbIM (TpeTbuM) pesdynbTaTtoMm onpoca.

Training Center
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AN

A M40

= Q80

= Q81

A 120

Pe3ynbTaTt nornyeckomn onepauuu, nepBUYHbIN onpoc. Npumepsbl

J00811

Mpumep 1 Mpumep 2 Mpumep 3

CocTosiHne curHana
PesynbTat onpoca
PesynbTat nornyeckon
onepauuu
MepBMYHbLIN onpoc
CocTosiHme curHana
PesynbTat onpoca
PesynbTat noruyeckon
onepauuu
MepBnYHbLIN onpoc
CocTosiHne curHana
PesynbTtaT onpoca
PesynbTat noruyeckon
onepauum
MepBuYHbIN onpoc

o
RN
RN
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CocTosiHMe curHana

PesynbTtat
KOHTpoOns

MepBUYHLIN onpoc

PesynbTtat
riornyeckomn
onepauum

MpumeyaHue
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Date: 03.11.2005 ‘ :
File: PRO1_06E.12 Knowledge for Automation

Jlornyeckasi onepauns COCTOUT U3 MNOCNEA0BaTENBHOCTN KOMaHL, KOTopble
NMPOBEPSAIOT COCTOAHMSA cUrHanoB: Bxoaos (1), Beixogos (Q), 6utos namsaTtu (M),
Tavimepos (T), cyuetumkos (C) nnm 6utos 6nokoB gaHHbIx (D) - 1 komaHg ans
yctaHoBku 6utoB Q,M,T,C nnu D.

Mpwn BbINONHEHMU NpOorpaMMbl POPMUPYIOTCS pesynbTaTbhl KOHTpons. Ecnn
npoBepsaeMoe YCrioBue BbINOSMHAETCS, pe3ynbTaTt KOHTpons paseH “1”. Ecnn He
BbINOMHAETCH - pe3ynbTaT KOHTpona paBeH “0”.

PesynbTaT nepBUYHOro onpoca 3anoMmHaeTCs Kak pesynbTaT norm4eckomn
onepauun (RLO).

Korga BbINONHSAOTCA cneaytoLme normyeckme onepawuum (nocne nepsmMyHOro
onpoca), HOBbIN pe3yrnbTaT Nornyeckon onepaumm popmMmmpyeTcs 13
npegbiayLero pesynbrtara NorMyeckon onepaummn n pesynbtaTta TeKyLero
onpoca.

Korga BbINONHUTCS NOCNEAHNAS M3 KOMaH, KOHTPOISA B JIOTMYECKON onepauumm,
RLO ocTaetcsa B TOM 3HadYeHun, kakoe byaet chopmMmnpoBaHO MO ITOW KOMaHAeE.
[anblue MoryT cnefoBaTb HECKOMBKO KOMaHA, ucnonb3yowmx atot RLO.

PesynbTat nepBnYHOro onpoca coxpaHsietca 6e3 yyeta camon NOrM4eCckon
onepauun. OH, cnegoBaTenbHO, HE OTNMYAETCst OT TOro, MporpamMMupyeTcst nn
B STL nepBuyHbIi onpoc ¢ komangon N unu ANW. Onsa Toro, 4tobbl Bawa
nporpamma morna 6biTe NpeobpasoBaHa Ha Apyrue s3blkM NPorpaMMmMpoBaHus,
Bbl, BCe-Takn AOMKHbI UCMONb30BaTb NPaBUbHYO KOMaHAY.
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NMpucBoeHue, ycTtaHoBKa, cOpoc
110 111 Q8.0 1o —3 ﬁ :](1)
HD MpuceoeHune () il = Q80
111 — — 1= ;
112 113 Q(8.)1 12 <5 . A 112
YcTaHoBKa F— —s ; A 113
[H:I 113 4 |—1 s | S Q8.1
||1 I4 (3 8)1
11 R — O 114
o6 \ S B Q81 O 115
HD 2 s 115 4 |—1 R] Q8.1
I
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MpucBoeHune Onepauuga “=" (npucsoeHne) nepegaet RLO no ykasaHHOMY B onepaHae

YcTtaHoBKa (Set)

Copoc (Reset)

agpecy (Q, M, D). Ecnu RLO nameHsieTcsi, TO U3BMEHSAETCS U COCTOSIHNE
curHana no aTomy agpecy.

Ecnn RLO=1, onepaHA € ykasaHHbIM agpecom ycTaHaBnueaetcs B "1" u
COXpaHsieT CBOEe 3Ha4YeHne 40 Tex nop, Noka He OyaeT cOpoLLeH apyron
KOMaHZOMW.

Ecnu RLO=1, onepaHp ¢ ykazaHHbIM agpecom yctaHaBnmeaetcs B "0" 1
COXpaHsieT CBOE 3Ha4YeHne o Tex nop, Noka He ByaeT yctaHoBsneH B "1" gpyron
KOMaHZOoMN.
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YctaHoBka / Copoc Tpurrepa
2 MO.0 MO0.0 N
: Q9.3 .
MpuoputeT s SR a——() M2 —'s SR i :\/I/I 03.0
cbpoca 1.3 Q9.3 R Mb.o
| A MO0.0
R M3 —| R al—{ =] C Q93
T MO.0 MO0.0 e
. Q93 4
MpuoputeT RS — 1.3 — RS R MO0.0
YCTaHOBKM |_ R Q ) R A 112
1.2 Q9.3 S MO0.0
| A MO0.0
s M2 —| s a—L=]|| 2 Q93
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Tpurrep Tpurrep nmeeT Bxof Set (yctaHoBka) u Bxoa Reset (cbpoc). but namsatu
yCTaHaBnMBaeTcs unm copacbiBaeTcsl B 3aBUCUMOCTU OT TOrO, Ha Kakom Bxofe
RLO = 1.
Ecnu RLO = 1 ogHOBpeMeHHO Ha 060oux BXxofax, TO MMeeT 3Ha4yeHue
npuopuTeT (NOPSA0K PacnonioXeHUs) BXOA40B.
MpuoputeT B LAD u FBD nmetoTca pasnuyHble anemMeHTbl Ang yHKUMI Tpurrepa c
NPMOPUTETOM YCTAHOBKU 1 NpuopuTeToM cbpoca.
B STL umeeTt npmoputeT Ta kOMaHaa, kotopas bbina 3anporpaMmupoBaHa
nocnegHemn.
MpumeyaHue Ecnu Bbixog (Q) ycTaHaBnuBaeTcsa komaHgon Set, To OH cOpacbkiBaeTcs npu

nonHom pecrapte CPU.

Ecnn M 0.0 B npumepe, ykasaHHOM BbiLLE, SIBMSIETCS COXpaHSEMbIM
(yka3biBaeTca npu kKoHdpurypuposaHmm CPU), oH ocTaHeTcs1 yCTaHOBIIEHHBIM
nocne nonHoro copoca CPU, a cbpolueHHbin Bbixog Q 9.3 6yaeT ycraHOBMEH
CHoBa.
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KoHHeKkTOp
110 111 M0.0 120 121 M 1.1 Q4.0
| | | (4) | | | | |
— (#)— | [T | NoT F—#)——( ) A | 10
A I 11
= M 0.0
A M 0.0
@ A | 2.0
A | 2.1
NOT
110 —| & =
~ it
1.1 — — # — & )
= Q 4.0
120 — M1.1 Q4.0
o A ]
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KoHHekTOp KOHHEKTOP — MPOMEXYTOUHbIV 3NEeMEHT, KOTOpbI coxpaHsieT Tekywmin RLO no
yKasaHHOMY agpecy.
Komanpga "Connector" BcTaBnsieTcsl B LiEMb TakKe KaK KOHTaKT U coeguHAeT
HEeCKOITbKO CErMEHTOB.
KOHHeKTOp He MOXeT ObiTb NCMOMNb30BaH:
*  YyT0Obl COEANHUTL NapannenbHble Lenm
* B Havane BeTBU
* B KOHLIe BETBW.
Bbl moxeTe nHBeptnposaTb RLO nocrne KOHHeKTopa ¢ NOMOLLBIO 3fieMeHTa
"NOT” npu ero onpoce.
Training Center CTp.6-15/22 ST-7PROT1
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KomaHabl, cBAAi3aHHbIe ¢ RLO
A 10.0
|]|:| }f{.o 10.1 QIS-‘; 0o — & Q8.0 QOI_(?J
f {} { NOT} { 101 — I
El = Q8.0
|]|:| m He npedycmoTpeHa He nMpeaycmoTpeHa CLR
I]I:I m He npedycmoTpeHa He npegycmoTpeHa SET
| e A 116
Esae > ey | [ne {8 Al
Q8.1
| BR Q8.1 A BR
[/ Ol m—1 ||286
15 8 1
Cnoso
cooromma || | | | | [ e[ | | [ | [ [ro] |
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NOT

CLR

SET

SAVE

“A BR”

KomaHga NOT uHBeptupyet RLO.

Komanga CLEAR yctanaenuaet RLO B 0 (umeetcst Tonbko B STL).

KomaHga SET ycraHaesnmeaeT RLO B 1 (umeetcs Tonbko B STL).

KomaHga SAVE coxpansetr RLO B npusHake "BR" (B crnoBe cocTosiHus).

KomaHga “A BR” ncnonb3syetca ans npoBepku coxpaHeHHoro B 6ute BR RLO.
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PyHkuua Master Control Relay (rpynnoBoe pene)

=

MCRA /I AkTnBauus

( MCRA)

A10.0 // BkntoyeH. MCR

( MCR<)

Q8.5

00 — &

MCR( // OTkpbITb MCR

Q8.5
(

Al0.7 /I HO koHTakT

—( )

()

MO0.6

0.7 — &

=Q8.5
=MO0.6

// Bbixop,
// Bbixop,

A'10.4
SQ16.0

/I NO Contact
// YcTaHoBKa

Q16.0

(S) 04 — &

JMCR I/ 3akpbiTb MCR

| M55 147
|

()

( MCR>)

AN M5.5
& AN [4.7
L= 1] [=weso

/I H3 koHTaKT
/I H3 koHTakT
// Bbixop,

M69.0 M5.5 O

147 —9

{ MCRD )

MCRD /I DeakTnBauus
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MCR

Mpumepbl

MCRA

MCR<

MCR>

MCRD
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Master Control Relay (MacTep ynpasnsiowero pene) ABnseTcs Tormiyeckum
MacTepoM 4118 3aMblKaHus U pas3MbikaHua “uenun”’. PasomkHyTas “uenb”
npeAcTaBnsieT NocrnefoBaTeNlbHOCTb KOMaHA, KOTopasi 3anucbiBaeT HyIEeBYHO
BEMNNYMHY BMECTO PacCUMTaHHOW BEMUYUHBI UM NOCNEeA0BaTENbHOCTb,
KOTOpas He U3MEHSIET CYLLECTBYIOLLUMX 3HAYEHUIN NAMATK.

Ecnu ycnosne MCR He BbINONHSETCS:
* "0" HasHayaeTcsa Ons BCeX BbIXOAHbIX “KaTyLlek”
* KomaHgpbl "Set " n "Reset " He M3MEHSAIOT CyLLECTBYHOLLNX 3HAYEHWI

* komanga “MOVE” nepenaet HyneBoe 3Ha4YeHue rno ykazaHHoMy
agpecy.

KomaHga MCRA akTtusupyet dyHkumio Master Control Relay.

“‘MCR<" oTkpbiBaeT MCR -06nacTb U 3anyckaeT MHCTPYKLMIO, KOTopast
caosuraet RLO B MCR cTtek. CTek MOXeT MMeTb O BOCbMW BBOAOB. OTO
O3Ha4aerT, YTO BNNOThb 40 BOCbMU OTAENbHbLIX 06nacTern ynpaBneHnsa moryT
BKragbiBaTbCs Mexagy UHeTpykuuamm “MCRA” u MCRD”.

Komanpga “MCR>"“ otme4aeT koHel, MCR -obnacTtu.

KomaHga "Deactivate Master Control Relay” geaktuupyet dpyHkumio MCR. Hu
ogHa MCR obnactb He MOXeET BbITb OTKpbITa, NMOKa HE BbINOMHUTCHA CHOBA
nHCTpyKuna “MCRA”.
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Be3ycnoBHbIn nepexon (HesaBucawmm ot RLO)
‘ Network 1 NEWA Network 1 NEW1 Network 1
‘ ( JMP ) .......... ............ JU NEW1 ............
Network 2 Network 2 Network 2
Network X Network X ;\]etwork X
[ewr | .
3 NEW1: AN M55
M5.5 M69.0 AN 14.7
147 |-[=] = M69.0
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MHcTpykuma Jump

BcTtaBka
MeTKMN

JU

B asbike LAD/FBD meTka (label) BBoaMTCA Kak naeHTUduUkaTop Bbilwe
3reMeHTa KaTyLUKN Uiu anemeHTa HasHayeHus. B STL oHa BBoguTtcs nocne
WMHCTPYKUUK nepexoga Jump.

[ns meTkn Bbl MOXeTe ncnonb3oBatb 40 4-X CUMBOSIOB, NPUYEM NepBbIn
CMMBON AOMKeH 6bITb BykBon nnu cumsosnom “”

MeTka oTMeYaeT TOYKY , C KOTOPOM BbINOMHEHWE NPOrpaMmbl AOIMDKHO ObiTb
NpoAormkeHo. JTobble MHCTPYKUUM UNN CErMEHTBI MEXAY MHCTPYKUMER jump 1
METKOM He BbIMOMHAITCS.

Mepexonpbl ObITb BLINOMHEHbL! Kak Bnepen Tak U Hasag.

VHCTpyKUMs jump 1 agpec nepexoa (MeTka) AOSKHbI OblTb B TOM e Groke.
Appec nepexoaa gomkeH 6biTb NpeacTaBneH B 6510ke TOMbKO OAWH pas.

UHcTpykumm Jump moryT 6bITb ncnonb3osaHsl B FB, FC 1 OB.

B LAD n FBD Bel MmoxeTe ucnonb3oBaTb okHo Program Elements ana
BCTaBKN METKMU:

Program Elements -> Logic Control / Jump -> Label.

B STL Bbl BcTaBnsieTe MeTKy CrieBa OT MHCTPYKLWK, C KOTOPOW LOIMKHO ObITh
NPOOOJSKEHO BhINOMHEHNE Brioka.

UHcTpyKums 6e3ycnoBHOro nepexoia Bbi3biBAET BbINOMHEHNE NPOrpaMmebl C
HOBOro agpeca HesaBucumo ot RLO.

Training Center
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YcnoBHbIN nepexop (3aBucawmm ot RLO)
10.0 10.1 100 | & A 10.0
Mepexon, ecnn | | I:IEW1 NEW1 A 101
RLO=1 | | | (JMP) | | 101 — JC NEW1
Mepexon, ecnu 02 — & A 10.2
RLO=0 I0.|2 I|0.|3 /NEW2 NEW2 Ay
| || (JMPN)| |10.3 — —[JMPN|| | JcN NEW2
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JC YcnoeHbln nepexoq “JC” BbINONHAETCHA TONbKO Toraa, koraa RLO paseH “17.
Ecnun RLO paBeH “0”, nepexog He BbinonHsetcs, RLO yctaHaBnvBaetca B “1”
1 BbINOSTHEHME NPOrpaMMbl NMPOLOIKAETCS CO CrieaytoLLEen UHCTPYKLUN.
JCN YcnosHbin nepexod “JCN” BbinonHAeTca Tonbko Toraa, korga RLO paseH "0".
Ecnn RLO paBeH "1", nepexof He BbINONHAETCS, a BbINOSIHEHWE MPOorpamMmmbl
NPOOOJSKAETCS CO CrieayHoLLEN UHCTPYKLUN.
MpumeyaHue STL npegocTtaBnseT AONOMHUTENbHbIE MHCTPYKUMK Mnepexoda, KoTopble

obcyxpatotes B kypce ST-7PRO2.
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O6HapyxeHue ¢ppoHTa RLO
— A 110
1.0 111 M1.0 M8.0 11.0 & W10 M8.0 A 111
| | | | /P> () | : FP M1.0
1\ N 1.1 — P = = M8.0
1.0 M1 M1.1 M8 1.0 — A 110
e N ] s M1 MBT Y |
[ [ \IN/ N/ | | _ .
i N = = M8.1
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1.1
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M1.0
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®poHT RLO "®poHT RLO " - cobbiTue, KOraa 3MeHsieTcsa pesynbTaT NIOrMYeckon onepauumn.
MonoxutenbHbIN Korga RLO mnameHsietcs oT “0” k “1”7, MHCTpykuma koHTpons "FP" nepesoant
cpoHT curHan B coctosiHne "1" (Hanpumep, M 8.0) onsa ogHoro umkna.
YTt06bl 06HapyxuTb poHT curHana, RLO gormkeH 6bITb coxpaHeH B bute
namsAtn (FP-6uT) unmn 6ute gaHHbix (Hanpumep, M 1.0).
OTpuuaTenbHbIN Korga RLO mnameHsietcs o1 “1” k “0”, uHcTpykumsa koHTpons "FN" nepesogut
¢poHT curHan B coctosiHue "1" (Hanpumep, M 8.1) onsa ogHoro umkna.
YUTt06bl 06HapyxuTb OpoHT curHana, RLO gomkeH 6bITb coxpaHeH B bute
namaTtn (FN -6uT) mnum 6ute gaHHbIx (Hanpumep, M 1.1).
Training Center CTp. 6-20/22 ST-7PROT1

for Automation and Drives [BONYHbIE onepauumn
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O6HapyxeHue ppoHTa curHana
1.1 11.0 A 10
110 M8.0 1.1 - & A
| P9% a—( POS MB.O || A 11
M1.0—|M_BIT M1.0—|M_BIT — = | ;:P M1.0
= M8.0
1.1 A 1.0
|1|.c|) = M8.1 g 103 il
| | o—( H NEG M8.1 A 111
FN M1.1
M1.1—| M_BIT M1.1—|M_BIT _m )
= M8.1
11.0 [
1.1
M1.0
M1.1 s —
Livkn OB1
M8.0
M8.1
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®poHT curHana

Mpumep

MonoxuntenbHbIN
thpoHT

OTpuuaTenbHbIN
¢ppoHT

"®poHT curHana" - cobbiTue, Koraa cUrHan N3MeHsieT CBOe COCTOSIHME.

Bxoa | 1.0 gencrByeT kak ctaTudeckun curHan. Bxoa | 1.1 gencreyeT kak
OVHaMWYeCKNA CUrHam 1 Kakgoe M3MeHeHMne curHana gosmkHo bbiTb
obHapyxeHo.

Korga coctosiHne curHana | 1.1 nameHsaetcsa ot “0” k “1”, onepauus

koHTponsa "POS" gaet pesynbTtat "1" Ha Bbixoge Q B Te4eHUe OQHOTO LMKNa,
npuyem gononHuTenbHbIN Bxog | 1.0 Takke OOImMKEH UMETb cocTosiHMe "1" (Kak
B NpUMepe BbILLE).

UToGbl MOXHO 6bINO OBHAPYXNTb U3MEHEHNe (OPOHTa CUrHana, cTatyc curHana
| 1.1 porkeH 6bITb coxpaHeH B M_BIT (6ut namsatu unmn 6mt 6roka gaHHbIX)
(Hanpumep, M1.0).

Korga coctosHue curHana | 1.1 nuamensaetcs ot “1” k “0”, onepauus

koHTponsa " NEG " gaet pesynbtaTt "1" Ha Bbixoge Q B Te4eHune ogHoro uukna,
npuyem gononHuTensHbIn Bxoa, | 1.0 Takke OOMKEH UMETb cocTosHMe "1" (Kak
B MpMMepe BbiLLE).

YUTo6bl MOXHO 6bINI0 OBGHAPYXNTb 3MEHEHNe OPOHTa CUrHana, cTaTyc curHana
| 1.1 gomxeH ObITb coxpaHeH B M_BIT (6ut namaTtn unu 6ut 6rioka gaHHbIX)
(ranpumep, M1.1).

Training Center
for Automation and Drives

ST-7PRO1

Ctp.6-21/22
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YnpaxHeHue: Nporpamma ans yctaHoBKM pa3snuBa (Bbibop

pexuma)
YcraHoska BKIT./BbIKIT: Py4HOI/ABTOMATUYECKUI PeXUM:
10.0 = Tyck (HopmasnbHO pasoMKH. KHoMKa) 10.4 = PyyHon/AsToMaTnueckuit (Mepekn.
10.1 = Cton (HopmanbHO 3aMKH. KHOMKa) 10.5= [logTBepxaeHue BbIGOpa pexvuma

(HopmanbHO pa3oMKH. KHOMKa)

10.2 = Xog Bnepen (HopmanbHO pa3oMkH,|
KHOMKa)

10.3 = Xopg Hasag (HopmanbHO pa3oMKH.
KHOMKa)

LOaTtunk
ByTbINoK
116.6 (1 8.6)

[N

Q 20.5 (Q 8.5) Xopn Bnepen

Q 20.6 (Q 8.6) Xoa Haszag
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
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3apava

Kak penaTtb

Pe3ynbTart

Hanuwute nporpammy Ons ycTaHOBKW pasnuBa, BbINOMHUB crieaytolmne
TpeboBaHus:

Bxog 1 0.0 (HopMarnbHO pasoMKkHyTas kHorka) BkritodaeT pexum ON.
Bxoga | 0.1 (HopmarbHO 3aMKHyTas KHonka) BknovaeT pexum OFF.
Korga 3apaH pexxum ON, pnomkeH cBetutbes MHamkatop Q 8.0 (Q 4.0).

Korga 3agaH pexum ON, MOXeT ObITb BbIOpaH pexvm yrnpaBnieHust:

- Py4Hon pexum, korga | 0.4=0 unv aBToMaTN4eCKUn pexunm, koraa
10.4=1.

- BblOpaHHbIN pexxum noaTeepxaaeTcsa nMmnynscom Ha Bxoge | 0.5.

NHavkaums BeiGpaHHOIo pexuma ynpaBneHus:
PyuHon = Q 8.1 (Q 4.1), Astomatuueckun = Q 8.2 (Q 4.2).

Koraa usmeHsieTcst pexum unm 3aBog “BblkrtovaeTcs”, npeablayLmi
PEXUM OTMEHSIETCS.

B py4HOM pexume koHBelep MoxeT aABuratbes Bnepeq (Q 20.5/ Q 8.5)
no curHany ot kHonku | 0.2 nHasag (Q 20.6/Q 8.6) no curHany ot
kHorku | 0.3.

. Cospaiite nporpaMmmMy ansi ynpaereHust pexuMamn paboTbl.

Ucnoneayite 1/0 agpeca u 0603Ha4YeHNs1 yCTPOWUCTB, YKa3aHHbIE BbiLLe.
Cospawnte S7 nporpammy ¢ umeHem "FILL" B npoekte PRO1.
3anuwnte nporpammy Ans ynpasneHus sasogom B 6noke FC15.

OTtkponTte nycton 6nok OB1 (offline) u BBegnte BoI3OB 6r10Ka FC15
(ncnonbays 3anucb B STL “CALL FC15”).

CoxpaHuTte Bawy nporpammy, 3arpy3unTte ee, a 3atem TECTUPYITE C
NMOMOLLIbIO Y4eBHOM Mogenu.

Mporpamma pormkHa paboTaTth!

Training Center
for Automation and Drives

CTp. 6-22/22 ST-7PRO1
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Yucnosble onepauuun

——

S5T#35s
10.5
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CopepxaHue CTp.
DOPMATBI UMCET (16 BUT) cooiiiiiiiiie et e et e e e e e e e e e e e e et e e e e e e e e s b aseeeaeesaannstaneaeeeeannnrens 2
POPMATBI UMCEIT (B2 BUT) ooeeiiieie ettt e e e ettt e e st e e e ettt e e e ste e e e aateeeesanteeeesteeeeebaeaeesnbeeaeanseneeans 3
3arpy3ka 1 Mepefaya AaHHBIX (1) oottt e et e e et e e et e e e et e e e e snteeeeanraeae e 4
3arpy3ka 1 MEPEAAYA AAHHBIX (2)  .eiiiiiiiiieiiiiiee ettt e e ettt e sttt e et e e s ateeeeesnaeeeesnseeeeanseeeesanseeesannneeean 5
3arpyska n Mepefaqa AAHHDBIX (3)  .eeoiiiiiiiiiiiiie ettt et e et e e b e e bttt e e s b e e e e e aabe e e e aabeee e 6
Tanmepsbl: popmaT Tanmepa Ana S5 Timer B STEP 7. e 7
Tanmepbl : ON Delay (SD) - 3a8€PXKKA BKITHOUEHUS ......uvieieiiiieeiiieeasiteee ettt ee s e e e e aneee s 8
Tanmepsl : Stored ON Delay (SS) - 3agepkka BKIHOYEHUS C 3ANOMUHAHUEM .....coeeevveereeeeenieeneenen 9
Tanmepsl : OFF Delay (SF) - 3a0epXKKa BBIKITHOUEHMS  ..eeiieiiiiiieiiiieaiiieeeesiieeessseeeessneeeeesneseessneeeas 10
TanMepbl : PUISE (SP) - UMMNYIIBC ettt sttt et e e e e s ne e e e s nnneee s 11
Tanmepsl : Extended Pulse (SE) - YANMMHEHHBIN UMIYITBC .....uuvvieeieeeiieiieeeeeeeeesinreeeesessansssseeeeessannnes 12
TaANMEPDI : OUTOBBIE KOMBHIDI ...vveeeieeeiieuiraessseesutsseeeaeessasssseeeeesseassasseesesssaasssaeeeesssaasssseseasesaanss s 13
YTIP@MKHEHIIE ......ueivieieee e e e ettt e e e e e ettt et e e e e et eeeeeeeeaaaaaeeaeaeeeaassssaeaaeeesstsseeeeeeeaaannteseeeeeesannssnnaaaaae s et e nnan 14
S5 CUETUMKM B STEP 7.ttt ettt et e e ettt e e et te e e et e e e e satee e e ensteeeasteeeeensaeeeennseeeenteas 15
CUYETUMKM : DUTOBBIE KOMEBHIDBI ... coeeeteeeeeeeeeeeieeeee e e s e eeeaeeeeeeaeeeseeeeaeseeeaaa s eeeseasessassaaneesesaseeneneaes 16
CUETUMKM : ONATPAMMAE PABOTDBI ...ceiiiueriiiieeeeeiiitieeeeeeeeettbeeeeeeeeeeabaaeaaeeesaabareseaeeaesssaneeaaeseaaasrsneeeasnens 17
YnpaxHeHue: (LMK 3an0ofHEHUS U MOACHETA BYTBINOK) . ....eue et et eeee e eee e eee e eee e 18
Onepaumn npeobpasdoBaHnst, BCD <-> INTEGEI  ...ciiiiiiiie ettt e 19
Onepaumn npeobpasdoBaHns | -> DI -> REAL ...ttt e e eraee e 20
ONMEPALINN CPABHEHUS  eeiiiiiiiiie e iitiie e et ee e e ettt e e s te e e e s bt eee e aate e e e aabeeeeaabe e e e e sabeeeeaabeeeeanbeeeeesbeeeesaneeeeanns 21
OnepaLmy LINMPOBOM FNIOTUKM  ..eeiiiieiieeatiieeetieeeearteeeeaauteeeeasteeeeaabeeeeeanbeeeaanteeeesabeeeeeanteeeeanneeeesaneeeeans 22
OCHOBHbIE MATEMATUYHECKNE OMEPALINM ...eveiieeeeeeueeieeeeeesaaeeeeeeaessasnteeeeeaessaannseeeesessannssseneeesssannnsennns 23
YRpaXKHEHNE: OAHHDBIE O MPOOYKLIMM ...ttt ettt ettt et et et et e e e e e e e e e e e e e e e et e e e e etenneneanans 24
YNPaKHEHNE:UNCTTO YMAKOBAHHDBIX BOITOKOB ... ..uiuetititenietteteeeee et eae e e e e et et e e e e eaete e aeeenenn oee 25
Onepauun caBura (CNOBO / BOMHOE CITOBO)  ....e. civiivveieeeeessaiinreeeeessesasssseeesessssssssessaassasssssesessanenss 26
COBUI BNPABO UMCITA CO BHAKOM .....c..uvvveeeieeeeeiiteeeeeeeeaaiutsseeeeeeeaaasssessaeesaaasssaseeaeesaassssseeassesaareseeeasenses 27
Onepaunn LMKINYECKOrO COBUTA ABOMHOIO CITOBA .......ccuuuuueuerurnnerssssssssresereeeerereeeeseeeeeeasasaaaaaaaesasns 28
Training Center Ctp.7-1/28 ST-7PROT1
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®dopmatbl yucen (16 6uT)
PG CPU

Siqn(+) 2 9 6

BCD I 1 T I 1 T I 1 T I 1
Wi#16#296
N |0000|0010|1001|0110|
Monoxwur.
|]|:| yucna 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
L loioioioioioiofo ofBofRoio o
INTEGER
+296 28 25 23

256 + 32 + 8 = 296

Sign ©) 4 1 3
BCD W#16#F413 S U N—a——
N R o B o 0(o ool o o NN

|]|:| OTpumuar.

pHena 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[111111100110001 1

B LR -413 28 21 2423 22
v l 256+ 128 + 16+8+ 4 =412

-(412+1)=-413

SIMATIC S7

Siemens AG 1999. All rights reserved.

BCD kop

INTEGER

Date: 03.11.2005 “' Information and Training Cenlter
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Kaxxnasa umdpa OecATMYHOro Ymcna KoanpyeTcs YeTbipbMs ABONYHbLIMM
paspsigamu. YeTbipe 6uTa NCnonb3yoTcs NOTOMY YTO camasi Gonbluas
AecsaATnYHas undpa - 9 TpebyeT B ABOMYHOM KOAe YeTbipe ABOMYHbIX pa3psida
(1001).

[BonyHo-gecatnyHble kogpl (BCD ) uncen ot 0 oo 9 coBnagatoT ¢ 06bIYHbIM
OBOUYHbIM NpeacTaBrneHneM.

Tun ganHbix INT siBnsieTcs cTaHgapTHBIM NS S36IKOB NPOrpaMMUpoBaHns
TMnom integer (16 6UT) U CAYXXUT NS XpaHEHUs LiefbIX YMCEN CO 3HAKOM.

3Hak (6uT 15) nokasbiBaeT, SABNSAETCH U YMCIO NONOXUTENbHBIM UK
oTpuuatensHeim ("0" = nonoxuTensHoe, "1" = oTpuuaTensHoe).

16-6uTHOE uwncno integer HaxoguTcs B guana3oHe -32 768 n +32 767.

Yucno Tmna integer 3aHMMaeT o4HO CnoBo namaTn. B agonyHom dhopmate
oTpuUaTeNbHOE YNCIIO NPEeACTaBNAETCA AOMOJSTHUTENbHBIM KOLOM.
JononHNTenbHbIV Kog OTPMLATENBLHOIO YMcna Nony4yaeTcss UHBEPCUEN BCeX
6uToB u gobasneHnem K pesynbtaty "1".

Training Center
for Automation and Drives
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®dopmatbl yucen (32 6uT)

e )

St 9 0 9 0 : 9 i
1 T 1 T 1 T 1 T 1 T 1 T 1T 1

owi#1e#296| [0 0 0 0[o 0.0 0fo 00 0fo 00 o0jooo0o0oo10[1001]o110
|:||:| DINT 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
+296 [ [o0oololooooooo0o0oo0o0fooooo00o0100101000]
28 25 23
Integer (32 Bity= 256 + 32 + 8 = 296
I]I:I REAL O6wwit opmat ans uncna real = (3uak) « (1.f) « (28-127)
+0.75 3Hak u1cna
vnu real e = JKCnoHeHTa (8 6uT) f = MaHTucca (23 6uT)
+7.5 E-1

| | |
[ 1T 1
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

[oio SERERERERERE o BB 0 0 0: 00 0[0i0ioi0ioinioioinioioinioioioio
27 26 25 24 23 22 21 20 2-12-22-39._4 2-23

{

Yucno real = +1,5* 2 126-127= 0,75

SIMATIC S7
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DINT

REAL

) . .
Date: 03.11.2005 " Information and Training Center
y Ll Knowledge for Automation

32-6uTHble yncrna co 3HakoM HasbiBatoTcs "double integers” (oBonHoe Lenoe)
unn “long integers” (anuHHoe Lenoe).

OHu nexat B gManasoHe L# -2147483648 no L#+2147483647.

Yucno tvna real (M3BECTHOE TaKkKe Kak YMCIOo C niaBaoLen 3ansiton)
ABNAETCA NONOXUTENbHBIM UMK OTpuuaTesibHbIM YACITIOM U3 Onana3oHa OT
-3,402823x1038 oo 3,402823x103%8 .

Mpumepbl:  +10.339 wnn  +1.0339E1
-234567 wnn  -2.34567ES5.

B akcnoHeHumaneHOM NpeAcTaBneHWn YMCro npeacTaBnsaeT cobon
npov3BeaeHe HOPMUPOBAHHOMO 3HaYeHWs YMcna Ha cteneHb Yucna 10.

Yucno tuna real 3aHMmaeT B namaTu Asa cnosa. Camblil CTaplummn paspsag
nokasbiBaeT 3Hak. [lpyrne 6uTbl NpeacTaBNAOT MaHTUCCY M NoKa3aTelb
cTeneHu vyucna 2.

lMpumeYaHue: npeacTaBneHme YMcen C nNnaBatwLLen 3anaTon COOTBETCTBYET
ctangapty IEEE.

Training Center Ctp.7-3/28 ST-7PROT1
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e

3arpy3ka u nepegava gaHHbIx (1)

MOVE MOVE

L +5

ENO — — EN OUT — MB5 T MB5

OUT —— MB5 5 — IN ENO—

Mpumepsl
3arpysku:

+5 // 16-6UT KOHCTaHTa

L#523 123 /[ 32-6uT KOHCTaHTa

B#16#EF /l BanT B 16-n4yHOM chbopmare
2#0010 0110 1110 0011 /I 16-6uT oBOMYHOE 3HaAYEHNE
TOD#1:10:3.3 I/ 32-6uT koHCcTaHTa time of day

r r r - -

SIMATIC S7

Siemens AG 1999. All rights reserved.

MOVE (LAD/FBD)

Lu T(STL)

MpumeyaHue

Date: 03.11.2005 “' Information and Training Cenlter
File: PRO1_07E.4 y Zand Knowledge for Automation

Ecnn Bxog EN aktmBeH, 3HayeHue Ha Bxoge “IN” konupyeTcsa no agpecy Ha
Bbixoge “OUT”.

Bbixoa “ENO” nmeeT Takoe e cocTosiHue, Kak n Bxoq “EN”.

KomaHgbl Load (L) n Transfer (T) BeinonHsaoTca HesaBucumo ot RLO.
[daHHble nepecbinaTca Yepes akkymynstop 1.

KomaHgoa Load 3anucbiBaeT B akkyMynatop 1 3HayeHue 13 UCTOYHUKA,
yKasaHHOro nocre nHcTpykuum L. Heucnonbayemble paspsabl 32 -x
paspsigHoOro akkymynsatopa 1 ycraHaenumatotca B "0".

Komanga Transfer konvpyeT 4acTb Unm Bce cogepxumoe akkymynaropa 1 no
yKasaHHOMY agpecy (CM. cTpaHuuy 7-6).

Bxog “EN” — Enable (pa3peLueHune)
Beixog “ENO” — Enable Output (pa3pelueHune Bbixoaa)

Training Center
for Automation and Drives

ST-7PRO1

Crp.7-4/28
Yuncnosble onepaumm



SIEMENS

3arpy3ka u nepegava aaHHbIX (2)
—— o Coneeus
x [ x [xxx[x[x|x|p[v|v][y[v]v]v]v]v]
Y-/
—
LW#16#CAFE:>0|0|0|0|C|A|F|E x [ x| x| x| x|x]x]x
\/_/
—
/_/\
!_W#16#AFFE:>|0|0|0|0|A|F|F|E| ojofofofc|a|F]|E

SIMATIC S7
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ACCU1

ACCU2

Date: 03.11.2005 “' Information and Training Center
File: PRO1_07E.5 74

ACCU1 asnseTcsa ocHoBHbIM pernctpom CPU. Koraa BeinonHseTcs komaHaa
Load, 3HayeHne, KOTOpOE OOIMKHO ObIThb 3arpy>keHo, nepennceiBaeTcs B
ACCU1. Mo komaHge Transfer yncno yntaetca na ACCU1 1 nocbinaeTca no
yKasaHHOMY B KOMaHae agpecy. PesynbTaTtbl MaTeMaTUYECKMX onepauuin,
onepauuin casura 1 LMKNMYECcKoro casura 1 T.n. Takke 3anucbiBaloTcs B
ACCU1.

Korpa BbinonHsietca komaHga Load, crapoe 3HayenHne ACCU1T cHavana
casuraetca B ACCU2, satem ACCU1 oGHynsieTcsi, 1 HOBOE 3Ha4YeHune
3anucbiBaetca B ACCU1.

ACCU2 ncnonbsyetcd Takke A onepawmin cpaBHeEHUs, LUAPOBbIX
FlorMyecknx onepaumii, MmaTemMaTU4eckmx onepauuin. ATn onepaumm
obcyxpatoTest no3xe 6onee getansHo.

Training Center
for Automation and Drives
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3arpy3ka n nepeaava AaHHbIX (3)

Copepxumoe ACCU1

Mporpamma

HH 3arpys3ka

HH Mepenaua

| MB1 | MB2 |
o ] I =
| ap4 |
T QW4 b
| aws |

31 23 15 7
L MBO |:>|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|O|0|0|0|0|0|0|0| MBO |

7 0

31 23 15
L MWO |:>|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0| MBO | mMB1 |

31
L MDO MBO
|:>|\

23 15 7 0
MB3

A 4

SIMATIC S7
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BBeaeHue

Load

Transfer

RLO

Date: 03.11.2005 “' Information and Training Center
File: PRO1_07E.6 y Zand Knowledge for Automation

AKKYMYnATOpbI ABNSAOTCA BComMoratensHon namateto CPU, koTopas
ncnonb3yeTcs A4S KONMPOBaHUSA AaHHbIX M3 OOHOro agpeca B ApYron, Ans
KOMaH[g CpaBHEHMS 1 MaTemaTUyecKmx onepauun.

S7-300 nmeet 2 akkymynatopa, a S7-400 — yeTbipe. B 06eunx cucremax
aKKyMynaTopbl umMetloT no 32 paspsaa .

KomaHaa Load 3arpyxaeTt cogepxnmoe onpegeneHHoro Gawnra, crioBa unm
aBoviHoro crosa B ACCU1.

Korpa BbinonHsetca komanga Transfer, cogepxmnmoe ACCU1 coxpaHsieTcs.
OpHa v Ta xe nHdopMauus, TakuMm obpasom, MoXeT BbITb NepedaHa no
Heckonbkum agpecaM. Ecnu B komaHae ykasaH TOnbko oauH 6anT, To
nepefaeTcs TONbKO BoceMb Mnagwmx paspsagos ACCU1 (cMm. guarpammy).

B LAD vnun FBD Bbl moxeTe ncnonb3oatb Bxog EN 6noka MOVE gnsa
BbIiNnonHeHunsa onepaunii Load u Transfer B 3aBucumocTtu ot RLO.

B STL 3arpy3ka 1 nepegaya BbinonHaTca He3aBucumo ot RLO, Ho Bbl
MOXeTe 3anporpammMumpoBaTth nepegady, 3asucumyto ot RLO, ncnonbsys
YCIOBHbIE Nepexoapbl Ansa nponycka komaHg Load / Transfer.

Training Center

Crp.7-6/28 ST-7PRO1

for Automation and Drives Yuncnosble onepaumm
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Tanmepsbl: hopmat Taumepa ana S5 Timer B STEP 7

102 101 100
T ' 11 ' 11 ' 1
oopuarsagawssonen > [x[x] [ [ T T T [T T T 11T}
L I L I
I I
Basa 3HauyeHue Bpemenu (BCD kop)
BpPeMeHu
|:||:| SAyeiika TaMepa B CUCTEMHO naMﬂ> | X | X | | I X | X | | | | | | | | | | |
L | L |
I I
basa 3HayeHvie BpemeHu ([BONYHbIN KOA)
BpeMeHu

Copepxumoe ACCU nocne “L T...”

HHBBOONNENENEEEN.

N

3HayeHvie BpemeHu ([BONYHbBIN KOA)

102 1|01 100

I

Copepxumoe ACCU nocne “LC T.

”

[x[x]

N

basa 3HayeHue Bpemenun (BCD kop)
BpeMeHU
) ) -
S I MATIC 87 Date: 03.11.2005 " Information and Training Center
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3apgaHue BpemeHu

Auenka Tanmepa

ba3sa BpemeHu

L/BI

LC/BCD

MpumeyaHue

1. TlocTOsIHHOE 3HaYeHNE BPEMEHMU, 3a4aBaEMOE C MOMOLLbIO KOHCTaHThI
BpemeHu (Hanpumep: S5T#35s).

2. I'IepemeHHoe 3Ha4YeHune, KOTopoe MOXeT ObITb 3agaHo onepaTtopom
YCTaHOBKM C NOMOLLbIO KHOMOYHOW NaHenu.

3. Benuuuna BpeMeHU, BblHUCINEeHHada B nNporpamMmme, 3aBucdLllaa oT pexnma
pa6OTbI CUCTEMBbI, XpaHnMasa B NaMATU MepKkepoB UIin OGroKOB AaHHbIX.

CneumnanbHas obnacTb namMsTh, 3ape3epBUpPOBaHHas Ansi TanMepoB B Bawem
CPU. 3ta obnactb cogepxuT 16-0MTHbIE CrioBa ANS KaXXA0ro U3 Tanmepos.
Butbl 0 ... 9 TaimepHOro crioBa cogepaT 3Ha4yeHNe BpeMEHN B ABOMYHOM KOAE.
Korga Tanmep 3anyLleH B NnporpaMme, BenmynHa BpeMeHn AekpeMeHTUpyeTcs
onepaunoHHon cuctemon CPU (He3aBMCUMO OT Hallen nporpamMmbl) Yyepes
WHTEepBarbl BPEMEHM, 3afaHHble 6a30 BPEMEHM.

Butbl 12 1 13 TarimepHOro croea cogepxaT ko 6a3bl BpemeHn. basa BpemeHu
3TO MHTEpPBAr, Yepes KOTOPbIV 3HaYeHe BpeMEHN B TalMEPHOM CrioBe
yMeHbluaeTcsa Ha 1. HanveHbluasa 6asa Bpemenn - 10 mc, a Hanbornblias - 10 c.

Koroa Bpemsi 3agaeTcs Yyepes KOHCTaHTy (S5T#...), 6a3a BpeMeHn HasHa4vaeTcsl B
cucTeMe aBToMaTuyeckn. Ecnu BpeMs onpegensietcs yepes MHTepdeENc ¢
onepaTopom (NyTem BBoAa C NMOMOLLbI KHOMOYHOW MaHenun) unm BblYUCNSETCSA B
nporpaMmme, To HeO6xoaUMO onpeaennTb U 6a3y BPEMEHN.

Anpec, ykasaHHbI Ans Beixoda “Bl”, cogepXut 3HayeHne BpeMeHn B IBOUYHOM
koge (6e3 6a3bl BpemeHu!).

Agppec, ykasaHHbI ans Bbixoga “BCD”, cogepuT 3Ha4YeHne BpeMeHU B ABONYHO-
AecatuyHoM kope (3 gecAtndHble umdpsbl - 12 mnagwmx 6uT) n dpopmaT BpemMeHu
(6nTbl 12 1 13).

Peanusauna B STEP7 Ttanmepos B ctaHgapte IEC obcyxpaeTcs B kypce
ST-7PRO2.

Training Center
for Automation and Drives

ST-7PRO1

Crp.7-7/28
Yuncnosble onepaumm
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Tanmepbl: ON Delay (SD) - 3agepxka BKno4YeHUsA
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3anyck

Co6poc

LndpoBon
BbIXof,

Jlornyeckun
BbIXo[,

Date: 03.11.2005 “' Information and Training Cenlter
File: PRO1_07E.8 y Zand Knowledge for Automation

Tanmep 3anyckaeTtcs, koraa RLO Ha Bxoge "S" namensietca ns “0” 8 “1”. Ecnun
COCTOSIHME CUrHarna Ha Bxofe S paBHO 1, TaiMep BbINOMHAET 06paTHbIA OTCYET
BpeMeHM HaynHas ¢ Befn4YMHbl, 3agaBaemon Ha Bxoge TV.

Korga RLO Ha Bxoge cbpoca "R" ycTtaHaBnmBaeTcs B "1", Tekyliee 3HayeHne
BpemeHu 1 6asa BpeMeHn obHynseTcsd, a Bbixod Q cbpackiBaeTcs.

TekyLlee 3Ha4YeHe BpeMeHN MOXET ObITb NPOYNTAHO KaK ABONYHOE YNCIIO
Ha BbIxoae Bl n kak gBonM4yHO-AecaTU4Hoe Yncno Ha Bbixoge BCD.
TekylLiee 3Ha4YeHne BpeMeHN paBHO HavYanbLHOMY 3Ha4yeHuto Ha Bxoge TV
MUHYC BpeMsi, KOTOpOe MPOLUSIO C TeX Nop, Kak TanmMep Obin 3anyLueH.

CurHan Ha Bbixoge "Q" yctaHaBnmBaeTca B "1", korga Tanmep gocuntaet o 0,
1 curHan Ha Bxoge "S" octaBancs paBHbim "1".

Ecnun curHan Ha Bxoge "S" nsmeHsietca ns "1" B "0" go toro, Kak Tanmep
pocuutaet oo 0, Tarimep ocTaHaBNMBaeT CYET BpeEMeHU. B aToM cnyyae BbIxoq
“Q” umeeT coctosaHne "0".

Training Center
for Automation and Drives

Crp.7-8/28 ST-7PRO1
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Tanmepsbl: Stored ON Delay (SS) - 3agepxka BKIIlOYEHUS1 C 3aNOMUHAHUEM
1 1L A 107
10.7 S_ODTS Q8.5 S_ODTS L  S5T#35s
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'R BCD [ Qw12 05 —|R ' L T4
|1 Q _EI T MWoO
LC T4
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Q
SIMATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_07E.9 ">4 Knowledge for Automation
3anyck Tanmep 3anyckaeTtcs, koraa RLO Ha Bxoge "S" nameHsietca ns “0” 8 “1”.
Tanmep BeAeT OTCHET BPpEMEHU HAYMHas C BEMNNYMHDI, 3a1aBaeMol Ha BXoae
TV, n npogomkaeT paboTaTb faxe, eCrnv B TeYeHMe oTcUeTa curHarn Ha Bxoae
"S" nepexogut B “0”.
Ecnun curHan Ha Bxoge "S" namensietca ns “0” B “1” cHoBa, korga Tanmep eLle
BELET CYET, TaMep nepesanyckaeTcs C HadanbHOW BEMUYUHDI.
C6poc Korga RLO Ha Bxoge cbpoca "R" yctaHaBnvBaeTcs B "1", TeKyLlee 3HaYeHne

Jlornyeckum Bbixon

BpemeHu 1 basa BpemMeHu 00HynseTcs, a Bbixod Q copackiBaeTcs.

CurHan Ha Bbixoge Q nameHsietca B "1", korga tanmep gocumtaet go 0,

HEe3aBMUCUMMO OT TOro, B KAKOM COCTOSIHUM HaxoAMTCst curHan Ha Bxoge "S".

Training Center

for Automation and Drives

Ctp.7-9/28

ST-7PRO1
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Tanmepbl: OFF Delay (SF) - 3agepxka BbIKNHO4YeHUA
T4 T4 A 107
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SIMATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_07E.10 ">4 Knowledge for Automation
3anyck Tanmep 3anyckaeTtcs, koraa RLO Ha Bxoge "S" nameHnsietca ns “1” 8 “0”. Korga
3aflaHHOe BpeMsi UCTEKaEeT, curHan Ha Bbixoge Q yctaHaBnmBaeTcsa B "0".
Ecnun curHan Ha Bxoge "S" nsmeHsietca us “0” B “1”, noka Tanmep etle
paboTaeT, TO CHET BpeEMEHN OCTaHaBIMBAETCS, a Korga B crnegylwun pas
curHan Ha Bxoge "S" nameHsietca ns “1” B “0” cyeT 3anyckaeTcsi ¢ Ha4YaneHon
BENUYUHBI.
C6poc Korga RLO Ha Bxoge cbpoca "R" yctaHaBnvBaeTcs B "1", TeKyLlee 3Ha4YeHne

Jlornyeckunm BbIXop,

BpemeHu 1 6asa BpeMeHu 06HynsieTcst, a Bbixod Q cobpacbiBaeTcs..

Ecnu oba Bxoaa (S n R) umetoT curHan “1”, Bbixog “Q” He ycTaHaBnmuBaeTcs
noka AOMUHUPYIOLLMIA curHan cbpoca He AeakTnBMpyeTCs.

Boeixoa "Q" yctaHaBnusaetcs B "1", koraa RLO Ha Bxofe "S" nameHsietcs us

“0” B “1”. Ecnun Bxopg “S” peaktnBupyetcs, Bbixod “Q” npogormkaeT ocTaBaTbCs
B “1”, moKa He uctedeT 3anporpaMMmMpOBaHHOE BpeEMS TarMmepa.

Training Center

for Automation and Drives

Ctp.7-10/28

ST-7PRO1
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Tanmepsi: Pulse (SP) - umnynbc
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SIMATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_07E.11 'l" Knowledge for Automation
3anyck Tanmep 3anyckaeTtcs, koraa RLO Ha Bxoae "S" uameHnsietca ns “0” 8 “1”. Beixog
"Q" Takke yctaHaBnmBaeTca B “17.
C6poc Bbixog “Q” cbpacbiBaeTcs, Koraa:
* Bpems Tanmepa UCTEKMNO UIn
* curHan 3anycka nsmensietca us “1” s “0” unu
» BXxop cbpoca nmeet curHan "1".
Training Center Crp.7-11/28 ST-7PROT1

for Automation and Drives Yuncnosble onepaumm
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Tanmepsbi: Extended Pulse (SE) - yanMHeHHbIW nMnynbc
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SIMATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_07E.12 ">4 Knowledge for Automation
3anyck Tanmep 3anyckaeTtcs, koraa RLO Ha Bxoge "S" uamensietca ns “0” 8 “1”. Boixog
"Q" Takke ycTaHaBnmBaeTca B “1”.
CwurHan Ha Bbixoge “Q” coxpaHsieTcs B “1”, gaxke ecnv curHan Ha exoge "S"
nameHsietca B “0”.
Ecnu BO BpeMs oTcyeTa BpeMeHN curHan Ha Bxofe 3anycka nameHsietca ms “0”
B “1”, TaMep nepesanyckaeTcsl.
C6poc Bbixog “Q” cbpacbiBaeTcs, Koraa:
* BpeMmd Tanmepa UCTEKIO Unun
» Bxop cbpoca "R" nmeet curHan "1".
Training Center Crp.7-12/28 ST-7PROT1

for Automation and Drives Yuncnosble onepaumm
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Tanmepbl: OUTOBLIE KOMaHAbI
N k 1:
etwor T4
0 o — & sp A 100
| {SD )— L S5T#5s
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Network 2:
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| | ( I =
mul \ ™4 & | | = aso
Network 3:
10.1 T4 T4 A 101
| H <R> I 01— & — R | R T4
SIMATIC 87 Date: 03.11.2005 Information and Training Cenlter
Siemens AG 1999. All rights reserved. File: PRO1_07E.13 < Knowledge for Automation
BuTtoBble Bce TaﬁMepbl MOryT 3anyCKaTbCA TakXe C NOMOLLbIO NPOCTbIX OUTOBbIX
KOMaHAbI KOMaHA. CXO,EI,CTBa N pasnnyna mexay atTuMm onepaunaMmm n paCcCMOoTpeHHbIMU

TaMEpPHbLIMU UHCTPYKUMSIMU criegytoLlme:

+ Cxopgctsa:

- Ycnosus 3anycka Ha Bxoge "S"

- 3apgaHue BenUYMHbI BPEMEHN

- Ycnosus cbpoca Ha Bxoge “R”
CwurHan oTKnuKa Ha Bbixoge “Q”
*  Pasnuuus:

- He BO3MOXXHO NPOBEPUTHL BENUYMHY TEKYLLIETO BPeMEHU (34eck HeT

Bbixogos Bl n BCD).

Training Center
for Automation and Drives
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Y YnpaxHeHune
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S I MATIC 87 Date: 03.11.2005 “' Information and Training Cenlter
Siemens AG 1999. All rights reserved. File: PRO1_07E.14 y Zand Knowledge for Automation

YnpaxHeHue

3anonHute anarpamMmbl TaﬂMGDOB Ha 3TOM pl/lcyHKe!

Training Center

for Automation and Drives
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S5 cuetuukn B STEP 7
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SIMATIC 87 Date: 03.11.2005 “' Information and Training Cenlter
Siemens AG 1999. All rights reserved. File: PRO1_07E.15 y Zand Knowledge for Automation

BenuunHa cyeTta

CuyeT Ha
yBenuqu une

CyeT Ha
yMeHbLUeHue

YcTaHoBKa
cyeTuMKa

Co6poc cueTumka

PV

Bl /BCD

Q

Tunbl cCYETYNKOB

[ns kaxgoro cyeTymka pesepBupyeTcsi 16-6MTOBOE CNOBO B CneLmarnbHON
obnactu cucteMHol NamMsaTh AaHHbIX. OHO MCMONb3YeTCA ANst XpPaHEHUS B
JBOVYHOM KoAe BenndmnHbl cyeTa B ananasoHe 0...999.

Korga RLO Ha Bxoge CU mnameHsietca us “0” B “1”, Tekyluee 3HadeHne
cyeTyMka yBenuumaeTcd Ha 1 (BepxHss rpaHuua = 999).

Korga RLO Ha Bxoge CD mnsmeHsieTca us “0” B “1”, Tekyluee 3HadeHne
cyeTyMKa yMeHbluaeTcs Ha 1 (HWkHASA rpadmua = 0).

Korga RLO Ha Bxoge "S" nsmensierca us “0” B “1”, cyeTymk npuHnmaet
3Ha4eHune, 3aaaHHoe Ha Bxoae PV.

Korga curHan Ha Bxoge “R” paBeH 1, cueTuuk yctaHaenmeaetcs B 0. Ecrin
ycroBue cbpoca BbIMOJTHAETCH, TO HE BO3MOXXHA HU YCTaHOBKA CYETUYMKA, HU
npoueaypa cyeta.

3HaveHne ans cyetyumka (0...999) sapgaetca Ha Bxoge PV:
* Kak koHcTaHTa (C#...)
* Kak nepemeHHas B BCD - coopmarTe.

3HauveHne cyeTUnKa MOXKeT ObITb 3arpy’KeHO B akKyMymnsaTop Kak 4BOMYHOE
yucno nnm BCD yvncno, a 3atem nepegaHo no gpyromy agpecy.

CocTosiHMe cyeTYMKa MOXET ObITb NPOBEPEHO Yepes Bbixoa “Q”:
e Cyetwmk =0 -> Q=0
e Cyerunk >0 -> Q=1

- S CU = HakannuBawwmin (cyeT TosnbKo “BBEPX”)
+ C_CD =BbluTalowmm (cHeT TOMbKO “BHU3")
« S_CUD = PeBepCuBHbIN CHETYNK.

Training Center
for Automation and Drives

ST-7PRO1

Ctp.7-15/28
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CyeTynKu: 6MTOBbIE MHCTPYKLIUMK
Network 1: C5
10.0 c5 10.0 — SC A o
Iy /o '
11 \>% 1 C#20—| cv g ot
C#20 S C5
Network 2:
10.1 c5 = N
| | (cu) | 0.1 -CU i
|l \V ) — CU C5
Network 3:
10.2 C5 C5
A 10.2
| | (cp) |
N \“P )1 0.2 CD C5
Network 4:
L FN cs |:|Q = & 854 .
| [ \ / I . 0
SIMATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_07E.16 "’4 Knowledge for Automation
ButoBble Bce cueTtumkm moryT Takke obpabaTbiBaTbCA C MOMOLLbIO NPOCTLIX BUTOBLIX
KOMaHAblI koMmaHg. Cxo4cTBa 1 pasnuunsg Mexay 3TMM cnocobom 1 yHKUMaMU ons
CUYETUMKOB 3aKITHO4AOTCA B CrieayHoLLEM:
* Cxopacrsa:
- HavanbHas yctaHoBka no Bxogy "SC"
- Onpoc Bbixoaa Q
- CwmeHa RLO Ha Bxoge "CU"
- CwmeHa RLO Ha Bxoge "CD"
*  Pasnuuus:
- HeBO3MOXHO NpoBepUTb TEKyLLEe 3Ha4YeHne cueTa (HeT Bbixodos Bl n
BCD).
MpumeyaHue Peanusauus B STEP7 |IEC-coBMeCTMMbIX CHETYNKOB 0OCYXOaeTcs B Kypce

ST-7PRO2.

Training Center

for Automation and Drives

ST-7PRO1

Ctp.7-16/28
Yuncnosble onepaumm
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CyeTuyuku: guarpamma paboTbl
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SIMATIC S? Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_07E.17 "’4 Knowledge for Automation
MpumeyaHue Ecnun 3HaveHue cueTumka gocturHet 999 Bo BpeMs BO3pacTaloLlero cueTta unu
0 BO BpeMs HMCMaJaroLWwero cyeTa, TO CHETYUK He ByaeT M3MEHSITb CBOErO
COCTOSIHUSA BbILLE UMW HWKE NpefenbHbIX 3Ha4YeHU, faxe B Criydyae TakToBOro
nMnynbca.
Ecnn B 0gHO 1 TO e BpeMs NpUXoaAaT CUrHanbl Ha yBENUYEHME U YMEHbLLEHNE
cyeTyuMKa, TO CHETUMK HE U3MEHSIeTCH
Training Center Crp.7-17/28 ST-7PROT1

for Automation and Drives Yuncnosble onepaumm
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Koneriep ON/OFF:

YnpaxHeHue: NMporpamma Ansi yCTaHOBKU po3nuBa GyTbINoK

| 0.0 = Start (NO koHTaKT)
| 0.1 = Stop (NC koHTaKkT)

Py4How/aBTOMaTUYECKUI PEXNM
| 0.4 = PyyHon /ABTOMaTU4ECKNIA
| 0.5 = nogTBEPXAEHME pexnma
1 0.2 = neHTa Bnepen

(Uukn 3anonHeHnMa m noacuyeTt OyTbINOK)

[naBHbIN
KOHTENHEpP

1 0.3 = neHTa Hasap Q9.0(Q5.0) Hatuuk GyTbinku
LaTuuk 3anonHeHve 116.7 (18.7)
OyTbISKM
Hatymk 6yTbinkm 116.6 (1 8.6)
116.5 (1 8.5)
Q 20.5 (Q 8.5) KoHBeliep Bnepen
Q 20.6 (Q 8.6) KoHBeliep Ha3aa
SIMATIC 87 Date: 03.11.2005 " Information and Training Cenlter
Siemens AG 1999. All rights reserved. File: PRO1_07E.18 Knowledge for Automation
Ll,enb ,D,O6aBVITb HOBbIE (*)YHKLI,VIVI B nporpamMmmy aOnd yCtaHOBKWU pasrunea 6yTbIJ'IOK.
YnpaBneHue Ecnu B aBTOMaTN4€CKOM pexume BKNoYaeTcs MOTOp NeHThbl koHBerepa (Q 20.5
KOHBenepom /Q 8.5), oH ocTaeTcs BKITHOYEHHbIM, NOKa He pasomkHeTcs krtod Stop (1 0.1) nnm

B aBTOMaTU4€CKOM
pexume

3anonHeHue

Moacuet GyTbLINOK

Kak penaTtb

PesynbTtat

noka gatuuk (1 16.6 / | 8.6) He oBHapyxuT B6yTbinky. Korga 6yTeinka 6yaet
3anornHeHa, KOHBeNep JOMKEH CHOBa HayaTb ABMXKEHNE U OCTAHOBUTLCS, Koraa
OyneTt obHapyxeHa gpyras OyTbika Unun Korga aktmempyeTcst Kntod Stop.

Korga nog tpy6on 3anonHenus (1 16.6 /1 8.6 = 1) obHapyxumBaeTcsa byTbinka,
HauyMHaeTcs 3anonHeHne. 3anonHeHe UMUTUPYETCA OCTaHOBKOM Ha 3 CekyHabI 1
nHanumpyeTcs Ha Beixoge Q 9.0 (Q 5.0).

[Ba apyrnx gaTuvka npegHasHayeHbl Ans oOHapy>KeHUS NyCTbIX U 3aMONHEHHbIX
6yTbinok. Oatuunk | 16.5 (I 8.5) obHapyxusaeT nyctble ByTbinku, a gaTyuk | 16.7
(I 8.7) oBHapyxMBaeT 3anoSfIHEHHbIE BYTHINKM.

Bo Bpemsi paboTbl yCTaHOBKU MOACHUTBIBAKOTCA Kak MyCTble, Tak U 3anoSfIHEHHbIE
OyTbinku (cyeTunk C1 gns nyctbix, @ C2 - onsi 3anofnHEHHbIX OYThINOK).
KonunyecTtBo 3anonHeHHbIX By ThINok oTobpaxaeTcsa Ha undpoBoM gucnnee
QW12 (QW6).

1. Hanucatb nporpammy B 6rnoke FC16 v BeizBatb FC16 n3 OB1 (mpoekT
PRO1, nporpamma FILL).

Bbl OomKHBI Takke M3MeHUTb Lienoydky B FC15, cogepxallyto nporpammy
"KoHBewnep Bnepen".

2. TecTtupoBaTb CBO€ peLleHue Ha y4ebHon modenu.

Mporpamma paboTaeT!

Training Center
for Automation and Drives
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Onepauuun npeobpasoBaHus, BCD <-> Integer

3apgaHve

Yucno, BBeaeHHoe
B BCD-kone

Yucno, otobpaxa-
emoe B BCD-kone

[MpeobpasoBaHue
BCD->Integer

=> =>

Mporpamma
nonb3oBarens ¢
mMatemaTuyeckuMm
onepaunsMmn Hag
uenbiMn Yucramm

MpeobpasoBaHne <":|
BCD<-Integer

E

BCD_I BCD_I L W4
}7- EN ENO [— — EN ouT — Mw20 BTI
T MW20
W4 — IN OUT |— mw20 W4 — IN ENO |
I_BCD I_BCD L MWI10
}7- EN ENO — — EN ouT |— QW12 ITB
T QW12
MW10 — IN OUT |— Qw12 MW10— IN ENOL
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Mpumep MporpaMma nonb3oBaTensi 4OJPKHA BbINOMHUTL MateMaTndeckne yHKLun,
NCMNonb3ys 3Ha4YeHWsi, BBOAUMBIE C NepeknoyaTenen, u otobpasntb pesynbTar
Ha umdpoBom gucnnee. Matematnyeckme PyHKUUN HE MOTYT BbINOMNHATLCS B
BCD - chopmaTe (4BOMYHO-AECATUYHBIN KOA), NO3TOMY UCXOOHBIN Yncna
OOMKHbI ObITb NPeobpa3oBaHbl B A BOUNYHBIN KOA.

KomaHabl Cucrtema komang S7-300/400 nmeeTt B cBOEM cocTaBe OonbLLOe YNCIOo

npeobpa3oBaHuA KOMaHg no npeobpa3oBaHuMio AaHHbIX. Bce aTn koMaHObl UMEIOT NOXOXNUIA
dopmar:

EN, ENO Ecnun Ha Bxoge pa3spewenns EN RLO=1, To npeobpa3oBaHune BbINOMHAETCS.
Bobixog paspewennss ENO Bcerga umeet TOT e curHan, yuto un Bxog EN, kpome
OTAEenNbHbIX onepaumi, B KOTopbix Npu owmnbkax ENO yctaHaBnvBaeTcs B 0,
YTO PaCCMOTPEHO HUXKE.

IN Korga EN = 1 3Ha4yeHune Ha Bxoge IN untaeTtcs gns BbIMONIHEHUSA HA4 HAM
onepauun npeobpasoBaHnS.

OouT PesynbTat npeobpasoBaHunsa untaetca Ha Bbixoge OUT.

BCD_I / BTI KomaHga npeobpasosaHusa BCD B integer untaet 3HaveHne Ha Bxoge IN kak
Tpex3HayHoe BCD uucno (+/- 999) n npeobpasyeT ero B BennyuHy integer (16
ouT).

I_BCD / ITB KomaHga npeobpasoaHus Integer B BCD untaeT 3HadeHune Ha Bxoae IN kak
16-6uTtHOe Lenoe uuncro (integer) n npeobpasyeT ero B TpexaHayHoe BCD
yuncno (+/- 999). Ecnu nponcxogut nepenonHenune, To ENO = 0.

BCD_DI / BTD Mpeobpasyet BCD uucno (+/- 9999999) B hopmat ABonHOro uenoro (32 6ur).

DI_BCD / DTB MpeobpasyeT 4ncrno B popmaTe ABONHOE Lernoe B cemmnsHayHoe BCD uumcno

(+/- 9999999). Ecnn npoucxoauT nepenornHexne, To ENO = 0.

Training Center
for Automation and Drives

ST-7PRO1
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Onepauuun npeobpasoBanusa , | -> DI -> REAL
[aHHble B bopmaTe n
: porpamma
integer (16 6uT) & AT
YeCKUMM
onepaumsiMu
% ﬂpgo6pasoBaHme ﬂpgoﬁgfspBaHme Ha YNCNAMN
3agaHue 13 integer B > |u3 double integer | — > © o
double integer B yucro real ==
DI AWL
—— EN —— MD14
ouT DI R
MW12—| IN ENO EN  ouT|— MP26 L Mwi2
_ ENO | ITD
T MD26
I_DI DIR
}7 EN ENO EN ENO |—
MW12 — IN OUT|— MD14  MD14— IN OUTI— MD26
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Mpumep B nporpamme nonb3oBaTtens, koTopas paboTaeT C LenbiMu Yicnamm, Heobxo-
OUMO BbINOSHATL AeneHue, KOTopoe MOXEeT UMeTb pesyrnbTaT MeHbLue 1.
[MockonbKy 3Ty BENMUYUHY MOXHO NPeACcTaBUTb TOSLKO Kak pearnbHoe Yncrio, To
Heobxoaumo npeobpasoBaHue B yncna real . Takum o6pasom, 4Tobbl caenaTb
JeneHue, Lernble Ynucna gormkHbl ObiTb CHavana npeobpa3oBaHbl B 4BOMHOE
uenoe (double integer), a 3atem B uncna real .
I_DI / ITD MpeobpasoBanue integer B double integer
DI_LR / DTR MpeobpasoaHue double integer B real
MpumeyaHue Opyrve onepaumm npeobpasoBaHus:

« INV_I / INVI
NEG_I| / NEGI
TRUNC / TRUNC
ROUND / RND
CEIL / RND+
FLOOR / RND-
INV_DI / INVD
NEG DI / NEGD
NEG R / NEGR
CAW, CAD
paccmaTtpuBatoTcs B Kypce ST-7PRO2.

e o o o o o o o o
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Onepauuun cpaBHeHUS
MO0.0 CMP ==l | q97 CMP == A MO0.0
— — - A
WO —| IN1 -
WO — IN1 ol
IW2 — IN2 IW2 —| IN2 o )
sLE([ oo
MO0.0 —
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CMP Bbl MOXeTe ucnonb3oBaTb MHCTPYKUMN CPaBHEHUA, YTOObI CpaBHUTb ABa 4Yncna

B criegyowmx hopmatax:
| CpaBHeHue OByX yucen integer

D cpaBHeHue aByx ymcen double integer
R cpaBHeHune aByx umcen real (IEEE -cdopmat ¢ nnaeatowen sanston,
32 6ur).

Ecnun pesynbTaT cpaBHeHus "True® (nctnHa), To RLO paseH "1". Ecnu HeT, "0".

BenuunHel Ha Bxogax IN1r IN2 MOXHO cpaBHUTL Ha COOTBETCTBUE CneayoLmm
YCIOBUSAM :

== IN1 paBHO IN2
<> IN1 He paBHO IN2
> IN1 6onbLue IN2
< IN1 meHbLue IN2
>= IN1 6onbLue nnmn pasHo IN2
<= IN1 MeHbLLe unu pasHo IN2.
Training Center Ctp.7-21/28 ST-7PROT1
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Onepauunmn uncpoBOnN NOrnKn
WXOR_W L L IW 0
| WorRw L L WHIGH5F2A
WAND_W
- AW / OW / XOW
—EN ENO— T MW10
IWO — IN1
OUT—MW10 15 0
W#16#5F2A— IN2
wo=[o]1]o[o]e]o]o[o]o]o[1]]e]o[1]0]
wite#sF2A = [o[1]o[1][1]1]1]1]o]o[1]0]1]0]1]0]
AND OR XOR
[1[] [MW10 nocne aw» [0 [1]0]o]o]ofo]o]o[o|1]o]o]o[1]o]
[[][Mw10 nocne “ow” > [0 1]o[1]1]1]1]1]o]o[1]1]1]o]1]o]
(1] [MWA10 nocne “XOW? lofoof1]1|1]1]1]o]ofo]1|1]0]o0]0]
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WAND_W Onepauua "AND Word" BbinonHaeT Hag, BenuiMHaMu, ykasaHHbIMU Ha BXO4axX
IN11 IN2, nopaspsaHoe “yMHOXeHWE” B COOTBETCTBUM C Tabnuvuen NCTUHHOCTH
ons onepaumm AND. PesynbTaT onepauumm coxpaHseTca no agpecy,
ykasaHHomy Ha Bbixoge OUT.
WHCTpyKUuMs BeinonHaeTcs, korga EN = 1.
Mpumep: 3amackupoBaTb YETBEPTYIO Aekady, 3a4aHHy0 Ha nepeknoyaTensx:
IW4= =0100 0100 1100 0100
W#16#0FFF =0000 1111 1111 1111
MW30 =0000 0100 1100 0100
WOR_W Onepauusa "OR Word" BbINonHAET Hag BENMYMHaAMU, yKa3aHHLIMW Ha BXodax
IN1 n IN2, nopaspsgHoe “cnoxeHue” B COOTBETCTBUM C TAbBNULEN UCTUHHOCTM
ansa onepauun OR. PesynbTat onepauunn OR coxpaHseTcs no agpecy,
yka3aHHOMY Ha Bbixoge OUT.
WHCTpyKums BbinonHaeTcs, korga EN = 1.
Mpumep: YctaHoBuTb Hyneson 6ut MW32 B “17:
MW32 =0100 0010 0110 1010
W#16#0001 =0000 0000 0000 0001
MW32 =0100 0010 0110 1011
WXOR_W Onepauusa "Exclusive OR Word" BbINONHAET Ha4 BENUYMHAMMW, YKa3aHHbIMKN Ha

Bxogax IN1um IN2, nopaspsaHoe “nckntovatowee AJTN” B cooTBETCTBUM C
Tabnuuen nctuHHoctn ans onepaumn XOR. PesynbTat onepauun XOR
coxpaHsieTcs No agpecy, ykazaHHoOMY Ha Bbixoge OUT.

WHCTpyKums BbinonHaeTcs, korga EN = 1.

Mpumep: onpegenuTb OTNMYKMA curHana Ha exoge IWO0 ot cogepxumoro MW28:

IWO =0100 0100 1100 1010
Mw28 =0110 0010 1011 1001
MwW24 =0010 0110 0111 0011
Training Center Crp.7-22/28 ST-7PRO1

for Automation and Drives
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OcCHOBHbIe MaTemMaTU4yecKme (hyHKLWIVI
4|\l ADD | ADD | L MW4
|]|:| CnoxeHvne EN ENO|— —|EN OUT[— MWe6 L MW10
—l/ MW4 —[ N1 MW4 — IN1 + |
MW10 —|IN2__OUT|— MW6 MW10 —1{IN2_ENO |— T MW6
Q\ SUB_I SUB | L MW5
B = = I
HH it |7 EN ENOI— —EN  OUT[— Mw7 L MW11
A MW5 —| N1 MW5 —| IN1 -1
MW11—]IN2_OUT —Mw7 MW11 —]IN2 ENO [— T
J MUL_R MUL_R L MD6
YMHoXe- | |
HH i |7 EN ENO|— —|en oOuT[— MD66 L MD12
A MD6 — N1 MD6 — IN1 *R
MD12 —IN2 |~ MD66 MD12 —IN2_ ENO |— T MD66
N DIV_R DIV_R L MDA40
= — — MD32
|]|:| Oenenve EN ENO|— EN OUT 3 L MD4
—l/ MD40 — N1 MD40 —| IN1 IR
mMpDa — IN2  OUT [— MD32 MD4 —IN2 ENO [— T MD32
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O6wme Cuctema komang S7-300/400 nogaepxmBaeT psg MaTeMaTuyecknx yHKLNIA.

NoJIoXeHus Bce komaHabl MEIT aHanormyHbIn doopmar:

EN KomaHga BbinonHsaeTcs, ecnu Ha Bxoae paspewwenuns EN RLO=1 .

ENO Ecnun pesynbTaT HaxoauTcsa 3a npegenamMmu 4onycTtMMoro ananasoHa ans
COOTBETCTBYIOLLErO TUNa AaHHbIX, 6uTbl NnepenonHeHms OV 1 coxpaHEHHOro
nepenonHenns OS ycTaHaBNMBalOTCH B €AMHULY, @ Ha BbIXO4e pa3peLleHns
ENO=0. 310 npegoTBpaLlaeT OT BbIMOMHEHUS NOCNeAyoLmne onepauumn
cBsi3aHHble ¢ Bbixogom ENO .

IN1,IN2 BenuunHa Ha Bxoae IN1 untaeTtcs kak nepBbli onepaHa, a BennymMHa Ha Bxoae
IN2 kak BTOpoOW.

OouT PesynbTat matemaTnyeckon onepaumm CoxpaHsaeTcs no agpecy, ykasaHHOMY
Ha BbIxoge OUT.

Onepauun CnoxeHue: ADD_|  cnoxeHue uucen integer

ADD_DI cnoxeHue uncen double integer
ADD_R cnoxeHwne yucen real
BbluntaHue: SUB_|  BbluuTaHue yucen integer
SUB_DI BbiunTaHune uncen double integer
SUB_R BblumTaHune vncen real
YMHOXeHue: MUL_|  ymHOXeHue uucen integer
MUL_DI ymHoxeHue 4ncen double integer
MUL_R ymHOXeHue yncen real
OeneHwue: DIV_I AeneHuve yucen integer
DIV_DI peneHwue yucen double integer
DIV_R  peneHue yucen real
MpumeyaHue Opyrve matematudeckune pyHkumm (ABS, SQR, SQRT, LN, EXP, SIN, COS,

TAN, ASIN, ACOS, ATAN) paccmaTpuBatotcs B kypce ST-7PRO2.
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YnpaxHeHue: lNpoaomnxkeHue (gaHHbIe NpoAyKLUK)

MycTble 6yTbINKK c———>| MW100

3anonHeHHble GyTbinkn [———— >| MW 102

BpakoBaHHble 6yTbinkn [————— >| MW 104
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Lenb JononHnTtb yHKUMIO nogcyeTa ByThINoK B NporpaMmMe 13 yrnpakHeHUs.

MakcumanbHoe KoNM4ecTBO BYThINOK, KOTOPOE MOXET ObiTb MOACUUTAHO
cueTumkom pasHo 999. [1Ina noacyeTta GonbLuero konnyecTtea, Bbl AOMKHbI
COoeINHUTb NocriegoBaTeNbHO HECKObKO CHETYNKOB.

CnepoBartenbHo, Anst 3TOro cnyyad nogcyeTa 6yTbIJ'IOK Bbl 4OMKHBI
Mcnosib3oBaTb MatemMmaTu4eckne onepauumin. Ons ynpasJieHnA Tpe6y}0Tcs=|
OaHHble, NnpuBeeHHble Ha Anarpavme.

Kak genatb 1. Ypanutb cermeHTbl 4ns nogcyeta oyTtbinok B FC16 (nporpamma “FILL” ).

2. 3anucatb dyHkumo noacdeta B FC18. Koraa yctaHoBka BKrtovaeTcs,
3HadeHua B MW 100/102/104 yganstoTcs.

Korga obHapyxuBaeTtcst poHT curHana ot gatymkos | 16.5 (1 8.5) nnn
16.7 (1 8.7), cooTBeTCTBYIOLUME CHETYNKN BYTHINOK JOSMKHbI
yBenMumBatbCs Ha 1.

Pa3Hyua mexay KOnMYecTBOM 3anOSIHEHHbIX U NYCTbIX By TbINOK
coxpaHsieTca B MW 104.
3. BuizBatb nporpammy FC18 ns OB1.

4. 3arpysnTb Bce 6noku nporpammbl “FILL” B CPU u TecTtMpoBaTb
Bawuy nporpammy.

Training Center CTp.7-24/28 ST-7PRO1
for Automation and Drives Yuncnosble onepaumm
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ana)KHel-me: npogoixeHue
(konu4yecTBO ynakoBaHHbIX 6J510KOB)
D_| I_BCD
EM EMO ER EMO —-—
matoz 4N OUT - wmg110 mma110 M OUTF quiz
¢ -z (Qw 6)
Mporpamma, BBegeHHas B LAD Iﬁ Al
L Toflal 102
L 3
Mporpamma, npeobpasoBaHHas B STL :> S
T MW 110
AN O
Mporpamma, BBegeHHas B STL SAVE
CLER
A ER
L Ma 102 !
L 6 JNE 002
/1 L M4 110
ITE ITE
T ol 12 T o 1z
_ooZ: wOP O
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Uenb CpenaTtb cnegyowme OOMNOSIHEHNST B Mporpamme st YyCTaHOBKM pasnvBa
OyTbINOK:

* 3anonHeHHble ByTbINKM ynakoBbiBaoTCs B 6moku no 6 wryk. Konuyectso
TpebyembIx yNakoBOK BblUMCNSETCA N oTobpaxatotcsa Ha QW12 (QW6).

» T[lporpamma ans aTon 3agayn gomkHa ObiTb 3anucaHa B FC19.

Kak gpenatb 1. BanucaTtb nporpammy O51s eNEHUs KOMYecTBa 3anoSIHEHHbIX Oy TbINOK
(MW102) Ha uncno 6.

2. TMpeobpasoBaTb pe3ynbTaT B kog BCD.
Mepenats BCD 3HaveHne Ha umdposorn aucnnen (QW12 / QW6).
4. CocTaBuTb Nporpammy, 3aTeM COXpaHUTb U TECTUPOBATb €e.

w

PesynbTtaT Yucno Ha uudpoBom aucnnee (KonmyecTBo TpebyeMblx YNakoBOK)
yBenuumBaeTcs Ha 1 ons Kaxagbix 6 OyTbINOK.

Training Center Ctp.7-25/28 ST-7PRO1
for Automation and Drives Yuncnosble onepaumm
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Onepauuun caBura (cnoso / ABOMHOE CrOBO)

SHL W
—EN ENOI— L Mws
L MwW4 L MW4
MW4 —— IN SLW SLW 2
MW —I N OUT— Mw12 T MW12 T MW12
=+2
CaBur cnoBa BneBoO: Caswur cnoea Bnpaso:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
[1 1]1000 00000000001 [11100000000000]0 1]

IN N \

ENO=0

10000000000001/00/ [00/11100000000000|
ouT ouT
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CaBur

SHL_W / SLW

SHR_W / SRW

ACCU1-H
ouT
N

ENO

SHL_DW / SLD
SHR_DW / SRD

KomaHga BbinonHsieTcs, ecnu Ha Bxode paspelwenHns EN RLO =1 .

Komanga SHL_W (SLW) cosuraet outbl 0 - 15 B ACCU 1 BneBo Ha KONnM4ecTBo
paspsiaoB, ykasaHHbIX Ha Bxoge “N”.
BeicBob0OXaaeMble OUTbI, pacrnonoXeHHbIe CnpaBa, 3anofHATCSA HYNsMU.

Komanga SHR_W (SRW) caguraet 6utbl 0-15 B ACCU 1 BnpaBo Ha KONMYeCTBO
pa3psiaoB, ykasaHHbIX Ha Bxoge “N”.
BbicBob0OXOaeMble OUTbI, pacrnonoXeHHble CneBa, 3anofHATCA HYNAMU

Butbl 16 - 31 He n3meHsIOTCA.

PeayanaT onepaunn capura coxpaHaeTcd no agpecy, ykasaHHOMY Ha BbiXo4e
OUT.

KonuuyectBo capuraembix out. [lonyctumbii ananasoH ans N ot 0 go 15. Ecnm
N>=16, OUT=0.

Ecnu komanga 6bina BeinonHeHa (EN = 1), ENO nHguumpyeT coctosiHue
nocneaHero caBMHyToro 6ura.

Mpu kKackagHOM BKIIHOYEHMM onepaumin gpyrme Komanabl, 3asucumble ot ENO He
BbIMOJTHAIOTCS, €CNKU NOCNeaHUN CABUHYTLIN 6uT 6bin paBeH “0”.

Mpoueaypbl ana SHL_DW n SHR_DW noxoxw Ha onepaumn SHL_W n SHR_W,
W OTNINYAOTCA TEM, YTO BCE coaepxumoe akkymynartopa ACCU1 (6utel 0 - 31)
cABUraeTcs BMEBO MMM BNPABO Ha yKa3aHHOE Yncno our.
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CaBur BnpaBo 4YUcria Co 3HaKoOM

SHR |
- L Mws
~ |EN ENOI™ L Mw4 L Mw4
ssi SsI3

MW4—1IN T MW12 T MW12
MwWs — N OUT— MW12
=+3
C,D,BVIF BﬂpaBO 4yucra co 3HaKom:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

1010000000001]00A1]

[o0l11 000000000 1[101]

IN N\

IN

N

ENO=0 ENO =1

111]1jo1 0000000001 [ofofofo[r 100070 0[0j00[0 1]
ouT ouT
S I MATIC 87 Date: 03.11.2005 “' Information and Training Cenlter
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SHR_I / SSI

SHR_DI / SSD

MpumeyaHue

Onepauua Shift Right Signed Integer (casur Bnpaso co 3Hakom) casuraeT
BrnpaBo Tonbko ACCU1-L (6utel 0 - 15). BuThl, koTOpble ocBOBOXAatOTCA nocrne
cOBWra, 3anorHsTCA 3HAKOBbIM 6uTom (OmT 15).

Butbl 16 - 31 He namensoTesa . Bxog N onpegenseTt Konu4yectso GUT, Ha
KOTOpOe OOMKHO BbITb cABMHYTO Ymcno. Ecrnin N 6onblie 16, BoinonHAeTcs
caBur Ha 16 ouT .

Ecnu nHctpykums BeinonHsietcs (EN = 1), Ha Bbixog ENO noctynaet 6uT,
CABUWHYTBIN nocnegHum (31oT 6uT cootBeTcTByeT 6Butam CC1 mn RLO B cnose
COCTOsIHUSA). DTO O3HAYaEeT, YTO APYrne MHCTPYKUMM, 3aBncumbie oT ENO
(kackagHoe 3agaHue onepauunii), He BbIMOMHSAKTCH, €Cnv NocneaHun
CABUHYTLIN 6UT BbIn paBeH “0”.

Onepauusa Shift Right Signed Double Integer (casur Bnpaso ABONHOIO LIENoro
CO 3HaKOM) CABUraeT BnpaBo Bce cogepxmnmoe akkymynatopa ACCU 1 (6utbl
0 - 31) Ha yka3aHHOE 4YnCrio OUT.

Honyctumble 3Hauyenns ana N: 0 - 32.

Onepauun casuros 6onee nogpobHo paccmartpusatoTcs B kypce ST-7PRO2.

Training Center
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Onepauuu uMKnuyecKkoro casura Ansi ABOMHOro croBa

ROL_DW
— N ENO |— L Mwe
L MD2 L MD2
MD2 — IN RLD RLD 4
ws—I OUT — MD12 T  MD12 T  MD12
=+4
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IN: [1.01100000000i00i00[0000000000000i0 11

Linknunuecknin casur
Ha 4 paspsga

BJ1EBO:
OUT: [0,000000000000000[0000000000 1110 11
SIMATIC S7 OUT  Dpate:  03.11.2005 “( Information and Training Center
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ROL_DW / RLD

ROR_DW / RRD

MpumeyaHue

Onepauua Rotate Left Doubleword (uuknuyeckuin casur BfieBo ABOMHOMO
cnoBa) casuraeT cogepxumoe Bcero ACCU1 BneBo. BeicBoboxgaembie 6uThI
3anosHATCSA 3HAYEHNAMM BbITankuBaemMbix GUTOB.

MocnegHun caBuHYTLIN BUT 3arpyxaeTtcs B B 6ut CC1 crnioBa COCTOSAHUS U
nogaetca Ha Bbixog ENO. 310 03HayaeT, 4To gpyrve UHCTPYKUUK, 3aBUCUMbIE
ot ENO (kackagHoe 3agaHue onepaumit), He BbINOMHSATCS, eCrnv nocneaHum
CABUHYTbIN 6UT ObIn paBeH “0”.

Linknuyeckunii cour BnpaBo ABOWNHOMO CrioBa.

Onepauun umnknmnyeckoro casura obeyxagarTtcsa 6onee nogpobHO B Kypce
ST-7PRO2.

Training Center
for Automation and Drives

ST-7PRO1

Ctp.7-28/28
Yuncnosble onepaumm
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CumBonuka
i?_'gﬁymhnl Editor - [My Project\My Program\Symbols]
i3] Symbol Table Edit Imsert View [Option: ‘Window Help =&l x|
|| @ &m(@ 2] [acmbs =1%| x|
Symbol Address |Data Type| Comment 1=

1 |ACT TINT SFC 30 SFC 30 |Activate Time-of-Day Interrupt I

2 |BROKEN_BOTTLES WY 104 WORD

3 |CAMN TINT SFC 29 |SFC 29 Cancel Time-of-Day Interrupt

4 | Conveyor 1 DB 100 DB 100

5 |DIAGHNOSTIC DB 82 DB 82

6 |DIAGNOSTIC STRUC ot 2 upT 2

¥ |DIS_IRT SFC 3% SFC 39 |Disable Mew Interrupts and Asynchronous Err

8 |[Display_Mode Q 5.1 BOOL

9 [EMPTY_BOTTLES WY 100 WORD

10 |FILL SFC 21 |[SFC 21 Initialize a Memory Area

11 |FILLING FB 4 FB 4

12 |HORM Q207 BoOL

13 |HORM 10 30 FC 5 FC 5

14 |LIGHT BARRIER | 150 BOOL

15 |MAN_AUTO | 0.4 BOOL

16 |MARKER_F M 166 BOOL

17 |MARKER_FM_LB M 160 BOOL

18 |MODE_ON FB 2 FB 2

19 |PLANT_ON FB 1 |FB 1

20| Switch O ] A0 RGOl Switch Plant Ok b
Press F1 for help. [ NOM[

SlMATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_08E.1 y Knowledge for Automation

CopepxaHue

AGcorntoTHasa 1 CMMBONbHAs agpecauus
CumBonbHas agpecauus - 063op
Bbi3oB Tabnuubl cCMMBOMNOB

Pepaktop: dyHkums Search/Replace

00630p: dyHKumsa Filter
00630p: dyHKUMA Sort
CvmBonbHas Tabnuua: dyHkumsa Export
CvmBonbHas Tabnuua: dyHkums Import
PepaktnpoBanue cumsornoB (B LAD/STL/FBD pegaktope)
CumBonbHas nHdgopmaums (B8 LAD/STL/FBD pegaktope)

Bbi6op cmBonoB (B LAD/STL/FBD PEAAKTOPE) ....uvvriieeeeiiiiiiiiiieeeeeinieeeee e e e e svaneeeaeeeennnnn e

«YnpasnsoLwmuny CMMBOI
YnpaxHeHune: CosgaHne Tabnuubl cumsonos ansa FC 15

Training Center
for Automation and Drives

Cmp.8-1/14

ST-7PRO1
CumBonuka
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AbGconTHasa n cMMmBONbHaA agpecauus
A 10.0 A “PLANT_ON"
= Q8.0 = “ON_INDIC"
A 10.4 A "M_FORW"
= Q20.5 = "MOTOR_FORW"
Call FC18 Call “COUNT"
Symbol Address Data Type Comment
MOTOR_FORW Q20.5 BOOL MoTtop Bnepeg
COUNT FC18 FC18 CyeTuuk GyTbINok
PLANT_ON 10.0 BOOL BkntoyeHue ycTaHOBKM
ON_INDIC Q8.0 BOOL MHavkaTtop: YctaHoBka “Bkn.”
M_FORW 10.4 BOOL KHonka: MoTop Bnepea
N / N J
e Y
(makcumym 24 (makcumym 80
cumBosia) CUMBOSIOB)
SIMAT'C 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_08E.2 'l" Knowledge for Automation
AGcontoTHas Mpun abcontoTHOM agpecauun Bbl ykasbiBaeTe agpec NpPsSIMO B KOMaHAe
appecauus (Hanpumep, 11.0).
B aTtom cnyyae HeT HeobxogmumMocTy B Tabnuvue CMMBOSIOB, HO MporpamMmmMa Xyxe
ynTaeTtcd
CumBonbHas Mpu cumBonbHOM agpecaumm Bbl ncnonb3yete BMeCTo abCOMOTHLIX aapecoB
agpecauus cumBonunyeckoe nmsa (Hanpumep, PLANT_ON).
B cMmBonbHoM Tabnuue Bbl MOXXeTe BBECTU MMEHA AN BXOAOB, BbIXOA0B,
TanMepoB, CYETYMKOB, MEPKEPHLIX OUT 1 BIIOKOB.
MpumeyaHue Mpn BBOAE MMEH HET HEOBXOAMMOCTU BNUCKLIBATL KaBblvkK. PegakTtop

nporpamm genaet 370 3a Bac.

Training Center

for Automation and Drives

Cmp.8-2/14

ST-7PRO1
CumBonuka
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CumBonbHasa agpecauus - 063op

CumMmBOnuKa ons:

['oe xpaHutcs:

Yem co3paeTca:

moGanbHble gaHHbIE:
- Bxogpl

- Bbixogbl

- Tanmepsbl, CHETHMKM
- Mepudepus I/O

Tabnuua cuMBOIOB

CUMBONbHbLIV peaakTop

JlokanbHble gaHHble 6roka:
- MapameTpbl 6noka
- Crart./BpeMeHHble AaHHble

MeTkn nepexonos

OnucaTenbHas YacTb
Onoka

MporpaMMHas 4acTb
onoka

Pepnaktop 6nokoB

Pepnaktop 6nokoB

imeHa GnokoB:
- OB
- FB
- FC
- DB
- VAT
-UDT

Tabnuua cMMBOMNOB

CvMBOMBHBIV pegakTop

KoMMNOHeHTLI GrOKOB AaHHbIX

OnucaTenbHasa YacTts DB

Pepnaktop 6nokoB

SIMATIC S7

Siemens AG 1999. All rights reserved.

Date: 03.11.2005
File: PRO1_08E.3

Information and Training Center
Knowledge for Automation

Fmob6anbHble
CUMBOJbI (MMeHa)

JlokanbHble
CUMBOIbI (MMeHa)

MnobanbHble MMeHa 0O BABNATCS B CUMBOJSbHON Tabnumue u MoryT 6biTb
ncrnonb3oBaHbl BCeMy 6riokamu nporpaMmmel.

VimeHa B CMMBOMbHOM Tabnuue JomkHbl 6biTb YHUKalibHbIMU, T.€. KaXaoe
CUMBOMYECKOE NMS OOMKHO ObITb npencrasneHo B Tabnuue Tonbko OAWNH pas.

JlokanbHble MMeHa 0OBABNAITCA B onMcaTenbHOW YacTy 6rnoka. OHu moryT
ObITb MCMOMb30BaHbl TOMBLKO BHYTPKW 3TOro Grioka.

Te xe camble MMeHa MOXHO MOBTOPHO MCMOSbL30BaThb B ONUCATENbHOM YacTu
apyroro 6noka.

Training Center
for Automation and Drives

ST-7PRO1

Crp.8-3/14 CumBonuka
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{F File Edit Inzett PLC Debug  “iew Windaw  Help

Bbi3oB Tabnuubl cMMBOSIOB
ELAD!STL!FBD - [FC15 -- My Projecti\My Program]

Cuztomize... Chil+Al+E

D2 | 8] & [=e] «

5] ] B ] [l

Beference Data
Syrabal Table

Chrl+dlt+T

F
FC15 : Mode section part j
B = b ]
L'N;E_t’_"';u_r_k_ _1" : Bwitch pl &3 Symbol Editor - [My Project\My Program\Symhbols]
"o lant @ Sembol Table  Edit Insert Yiew Options  “Window Help _|ﬁ||1|
T =|d] 2| &|zl@] ]| [arsmbos =19 ﬁ”
TS Ea " — Symbol | Address |Data Type| Comment o
15 |MAN_AUTO | 0.4 BOOL
" " 16 \MARKER_F M 16.6 BOOL
Stop” -0R 17 |MARKER_FN_LE M 160 BOOL
a I I 18 |MODE_ON FB 2 FB 2 N
19 |Flant_ON Q 5.0 BOOL Switch Plant ON
Openz the active zumbol table. 20 |Start | 00 BOOL
21 |Stop | 0.1 BOOL hd
Press F1 far help. MM A
Sl MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_08E.4 y Knowledge for Automation

CumBonbHas
Tabnuua

=

CTpykTypa Tabnuubl

MpumeyaHue

Bbl oTkpbiBaeTe Tabnuuy cumsonos B LAD/STL/FBD pegakTtope ¢ MOMOLLbO
komaHgbl MeHto Options -> Symbol Table.

Bbl MOXeTe Takke OTKPbITb CUMBOIbHYIO Tabnuuy n3 SIMATIC Manager:
BblIGepuTe nporpaMmmMy B fIeBOM MOAOKHE NPOEKTa U ABaxabl WENKHUTE Ha
nkoHe "Symbols".

Korga Bbl OTKpbIBaeTE CUMBOIbHYIO Tabnuuy, NOSBASETCA HOBOe OKHO. OHO
copepXuT ctonbubl Ans cuMmBonukm (symbol), agpeca (address), Tuna gaHHbIX
(data type) n kommeHTapusa (comment). Kaxxgoe cumBonunyeckoe ums 3aHMvaeT
OAHY CTPOKy B Tabnmue. [Nyctaa cTpoka aBTomaTnyeckn 4ob6aBNaeTcs B KOHLE
Tabnuubl 4nsi BBO4A HOBOro CMMBOSA.

CumMmBornbHasa Tabnuua asnseTtcs obLlern 6a3oi AaHHbIX U MOXET ObITb
Mcrnonb3oBaHa pasfMyHbIMU YTUNNTaMU:

penaktopom LAD/STL/FBD

Monitoring and Modifying Variables (HabnogeHvne v ynpaeneHune
nepemMeHHbIMN)

Display Reference Data (oToGpaxeHne cnpaBoYHbIX AaHHbIX)

Training Center
for Automation and Drives

ST-7PRO1

Crp.8-4/14 CumBonuka



SIEMENS

PepakTop: dyHkuua Find and Replace
ﬁSymhol Editor - [Mp Project\My Program\5ymbols]
@ Symbaol Table Inzert View DOptions ‘Window Help — |ﬁ||i|
A Wirda (ST ﬁ =, 9
=l s i Z| M
Type| Comment 1=l
1 AcT TN Cut Crl 30 |Activate Time-of-Day Interrupt I
2 |BROKEN Lomv LUkt by
3 |CAN TIn  Baste Dy 259 |Cancel Time-of-Day Interrupt
4  |Corweyol  Delete Del 100 .
T z
Select 3
2 g:’;e]g_? Ui;: S election Find what: Feplace with:
- - g8 | (041 - Dptions <<
8 |Display_ -y Cil+F I =l = 4|
9 EMPTY = Confinue Clrl+w Seaich
0 FILL Goto Raw... Chil+E © From cursor down € From cursor up Al © Selection
11 |FILLING
12 |HORN Add Default Symbolz
13 |HORM 1 Special Object Properties rl 5 ™ Find whole words only W Match caze
14 |LIGHT_BARRIER | 16.0 BOOL
15 |MAN_AUTO | 0.4 |BOOL fieplace | Replace Al | Clase | Help
16 |MARKER_F I 16.6 BOOL | —
Searches for of replaces text in the active symbol table. J L MHLUM g
Find what: Feplace with:
A XX =] Gptions » |
Find Mext Feplace Al Lloze | Help |
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_08E.5 y Zand Knowledge for Automation

Search/Replace
(Mouck/3ameHa)

MpumeyaHue

Mpumep noucka
N 3aMeHbI

B akTMBHOM OKHe A5l MOMCKa N 3aMeHbl TeKCTa LOOCTYMHbI :

Mpu noncke agpecoB BBOANUTE 3BE300YKY

Search For:
Beop TekcTta ansa novcka.

Replace With:
BBopg TekcTta Ans 3amMeHsbl.

Search Only:
Mouck 1 BblAENEHME YKa3aHHOTO TEeKCTa.

From Cursor Down:

Mownck BHU3 OT Kypcopa [0 NnocriefHen CTPOKM CUMBOSIbHON Tabnuubl.

From Cursor Up:

Mownck BBEPX OT Kypcopa 40 NepBON CTPOKM CUMBOSbHON Tabnuupl.

Match Case:

Mouck Tonbko YKa3aHHOIo TekCta C aHalim30M CTPOYHbIX 1 MPOMUCHbIX

OykB (BEPXHETO M HUXXHETO PETNCTPOB).
Whole Word Only:

lMonck ykaszaHHOro TeKCTa Kak OTAeSIbHOro CrnoBa, a He Kak YacTu ANMHHOIo

crnosa.
All:

Mownck no Bcew Tabnuue, HaunHas ¢ TeKyLI.I,Eﬁ nos3nunn Kypcopa.

Selection:
Mouck TekcTa TONbKO ANS BblAENEHHbIX CTPOK Tabnuubl.

*

WHa4ye agpec He byaeT HanaeH.
3amMeHnTb BCe BXoxaeHus agpecoB 8. agpecamm 4.

Find what:
Q*8.*

Replace with:
Q4.

rnocne naeHTudukaTopa agpeca,

Training Center
for Automation and Drives

Ctp.8-5/14

ST-7PRO1
CumBonuka
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MpocmoTp: cpyHKumnA Filter
ﬁ'}ﬁjimhul Editor - [My Project\My Program\5ymbolz]
Symbol Table Edit  Inzert AN Options  ‘Window Help o =
= =181
= e Zoom In Chel+Mum+ 7,
By d ~] ?
ElEI él L e i Zoarn Ot Crrl+Murm- —‘?I Ll
Symbol Zoom Factar... Comment ! 4
1 |ACT TINT . N Filter .
2 |eroken_sorries INEESE L
3 [CAN_TINT Sat... anll F rl-;llter List -
4 |Conveyor_1 Colurmng 0, M. C o 5 Le e -
5 _|DIAGNOSTIC - B N VIS 16 i
6 |DIAGNOSTIC STRU ¥ Leobar :
7 DS IRT v Statusz Bar = Mew Filter | Save | ﬂl
8 |Display_Mode [ 8.1 BOOL
q EMPTY_B OTTLES WA 100 WORD — Dizplay symbols with properties...
10 |FILL SFC 21 [5FC 21 Initi Hame: I ﬂ o reled
Uperator contral an
:; E%LFEHG I"—:lEi ‘Dtnl - ;Eﬁl 4 Address: II"." ﬂ monitoning: I" VI
Filters display according to specific criteria, Data tupe: Ix ﬂ Communication: I’c :Iv
Comment: I ﬂ Mezzage: I 3 - I
— Display symbols with status. ..
¥ Irwalid
[haon-unique, incamplete)
Cancel Help

SIMATIC S7

Siemens AG 1999. All rights reserved.

dunbTp

Symbol
Properties
(cBowcTBa)

Mpumepsl

Valid, Invalid
(gonyctumbin,
HegonyCTUMbIN)

Information and Training Center
Knowledge for Automation

Date:
File:

03.11.2005
PRO1_08E.6

B akTMBHOM OKHe 0TOBpaXxKatoTCsl TONIbKO CUMBOIbI, KOTOPbIE OTBEYAIOT
KpuTepuio, ykazaHHomMy B counbTtpe ("symbol properties").

Bbl MOXeTE NPUMEHNTL pasnuyHble KpUTEPUMU 0gHOBPEMEHHO. Kputepun,
yKasaHHble B hunbTpe, 06beanHSTCS.

Bbl MOXeTe BbIOpaTb pasnuyHble (PunbTpbl N 00BbEANHUTE UX CONAacHo cneay-
towmm ceoncteam: Name (ums), Address (agpec), Data type (Tvn gaHHbIX),
Comment (kommeHTapuin), Operator control and monitoring (ynpaenexue u
npocmoTp onepatopoB), Communication (cBs3b), Message (coobLueHue).

[onycTumbl cokpalleHms CUMBOSIoB: * 1 ?.

Name (ums): M*
B tabnuvue cumBonos ByayT oTobpaxaTbCa TONbKO T€ UMEHa, KOTopble

HaumHatoTcs ¢ «M» n coaepxart noboe 4ncno nobbix nocneayroumx
CMBOIJ10B.

Name (ums): SENSOR_?

B Tabnuue cumBonos 6yayT oTobpaxaTbCs TONbKO T€ MMEHA, KOTOpble
HaumHatTca ¢ «SENSOR_» 1 cogepxat oavH ntobor CMMBOM B KOHLLE.

Address (agpec): E*.*
ByayT oToGpaxaTbCsl TONbKO BXOAb!.

CwvmMBOrbl AOMKHbI BbITb YHUKANbHBIMU, T.€. CUMBOJT UNWN apec OOJPKEH
NpUCyTCTBOBATL B Tabnuue Tonbko oanH pa3. Ecnn 310 He Tak, TO CTPOKK, B
KOTOPbIX 3TM CUMBOJIbl HAXOASATCS, 0TOO6paXkatoTCA BblAENIEHHBIM LLPUATOM.
Ecnn Tabnuua cumBonoB AnNnHHAsA, 1 Bbl XOTUTE HAaNTWM HEOOHO3HAYHbIE
CMMBOSbI UK agpeca 6onee ObICTPO, Bbl MOXeTe 0TOOBPa3nTb TOMNBKO HYyXHble
Bam cTpokn Tabnuubl CMMBONOB, BOCNONb30BaBLUMCL MeHto View -> Filter n
yCcTaHoBMB aTpmoyT “Invalid”.

Training Center
for Automation and Drives

ST-7PRO1

Cp.8-6/14 CumBonuka
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MpocmoTp: ¢pyHKUnA Sort

E‘;Symbul Editor - [My Project\My Program\Symbols]

Sumbal Table  Edit  Insert W Options  wWindow Help =181 x|
leul @l ‘Xj ||EI gonmln Ctrl+Murn+ ﬁﬂl EI
oo Qut Ctrl+Mum-
Symbol Zoom Factor... Comment =

1 ACT TINT - ctivate Time-of-Day Interrupt L

2 |BROKEN BOTTLES filter..

3 [CAN_TINT _ ay Interrupt

4 |Conveyor_1 Columnz 0, M, C

5 |DIAGMOSTIC

6 |DIAGNOSTIC STRU ¥ lTodbar

7 DS IRT v Status Bar

8 |Display Mod 0 51 BOOL |k

play_Mode .

9 |[EMPTY BOTTLES w100 | WORD

0 |FILL SFC 21 |sFc 21| Lolumn:

11 |[FILLING FE. 4 |[FBE 4 Symbal Azcending a

17 |HOBn 0 207 BnE Symbol Descending - |
Sortz digplay according to specific criteria. iC o

(1] I Cancel Help |

SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_08E.7 "’4 Knowledge for Automation
COpTMpOBKa ,D,aHHbIe B CMMBOJIbHOW Ta6J'WILI,e MOryT OTO6pa)KaTbCﬂ B aﬂ(baBVITHOM nopsagke.

Bkl ncnonb3yeTe komaHay MeHto View -> Sort , a 3aTem 3agaeTe ctonbel,
KOTOpbIV ByAeT UCNoNb30BaTbLCH AN COPTUPOBKMA B aKTUBHOM OKHE.

Wnu nHave:
1. YcrtaHoBuTe ykasaTenb MbIKW Ha 3aronoske ctonbua.

2. HaxmuTe npaByto KHOMKY Mbiwun. [ogBnsaeTcs BCMmbIBaloLee MeHIo, C
noMoLLbI0 KoToporo Bel 3agaeTe BospacTaoowmii unm ybbiaoLwmii Nopsaok.

Training Center Ctp.8-7/14 ST-7PRO1
for Automation and Drives CumBonuka
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CumBonbHas Tabnuua: dyHkumua Export

= QOpen... Chrl+0 o
= bols AL S
L Cloze Chrl+F4 J—l Ll
ata Type| Comment o
[ EENE [Stri5 WWORD
| Properties... SFC 29 Cancel Time-nf—Ds4 'Ae Bbl xenaete coxpaHuTb Tabnumy |
— " et DB 100 i | (1
I HE|
E=port...
— icherr in:| 3 T
1 Brint... Chil+F SF( Speichem _|n.| S Trep
| Frint Preview BO |_1PraToalPro_Bildsr_Eng
| Fage Setup... WO T vhe
_1 Frint Setup... sF
| 1 FEB
1 1 My Praject'My PragrantSynibols B
1 e amFs PO
1" T III_I_F TR T T T BO
15 [MAN_AUTO | 04 BO
AL bAoA O b A o DTy . ) N
Copies the selected symbol table or zections of it to a file [of Dateipame: suport s lﬂl
Dateityp: Syztern Data Format [*.SDF) abhrechen |
L
dopmar, B kKoTopom GyaeT coxpaHeHa
Tabnuua.
Sl MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_08E.8 y Zand Knowledge for Automation

O6Lwee

KomaHga meHto Symbol Table -> Export nossonsieT Bam npeobpa3soBatb
CYMMBOJIbHYIO Tabnuuy B Apyrov goannosbii hopmat, 4tobel Bbl Mmornu
paboTaTtb C Hel B Apyrux nporpammax. Bel MmoxeTe BbiOpaTh criegyrowime
hannosble chopmaThl:

« ASCIl Format (*.ASC) - TekcToBbI hopmat
- Notepad
- Word
» Data Interchange Format (*.DIF) - coopmat anekTpoHHbIX Tabnuy
- EXCEL
» System Data Format (*.SDF) - coopmaTt 6a3 gaHHbIX
- ACCESS
* Assignment List (*.SEQ) - popmaTt ans STEP 5
- cnucok npucesoernun STEP 5

Training Center
for Automation and Drives

ST-7PRO1

Crp.8-8/14 CumBonuka
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CumBonbHasa Tabnuua: dyHkumua import

ﬁ'gﬁymhnl Editor - [My Project'\My Program\5ymbols]
Svmbol Table JGE(

Inzert Yiew Options *indow Help

- Open... Cte+01 7 )
& bl - ?
_! Close Chrl+F4 - J—‘?I Ll
ata Type| Comment o
[ . S [StilE WORD _I
| Properties.. SFC 29 |Cancel Tirme-of-Day Interrupt
[ DE 100
: DB 82
[ Export... LimT
— Import
| Prink. tl\ll/ mpor
|| it Preview Suchen in: Ia Tmp
| ! PageSetup..
_1 F:ililes ETUL;D |1 PraT oolPro_Bilder_Eng
1— 2 Ve <::| .
_1 1 My ProjectiMy ProgrambSymbols i | Bbl60p nymi K q)avmy |
L1 ey Al
15 |MAR_AUTO [
AL hAN A0 O hd ,ﬂ
Inzerts a copy of an existing file [of & different far s
D ateinarme: Iexport.sdf <::E BBOJJ, NMEHU
D ateityp: ISystem Data Fommat (<SDF) j Abbrechen |
LI
| Bbibop chopmata |
Sl MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. Al rights reserved. File: PRO1_08E.9 'l" Knowledge for Automation
OO6uwee KomaHgbl MmeHto Symbol Table -> Import nossonsieT Bam umnopTtnposaTb
CYMBOJIbHbIE Tabnuubl, NOArOTOBMEHHbIE B APYIMX NporpamMmmMax.
Kak gpenatb:
1. BbiGepute meHo Symbol Table -> Import .
2. Bblbepute darvinosbii chopMaT B AManoroBom okHe "“Import" .
3. Boibepute mapipyT anpektopus B cnucke «Find in:".
4. Beegute nms danna B none "File Name:"
5. MNoatBepante "OK".
Tunbl channos Bbl MOXeTe nmnopTupoBaTh (hainbl B creayowmx opmartax:
» ASCIl-popmart(*.ASC)
- Notepad
- Word
+ Data Interchange Format (*.DIF)
- EXCEL
+ System Data Format (*.SDF)
- ACCESS
* Assignment List (*.SEQ)
- CMXCOK HasHayeHun STEP 5
Training Center Ctp.8-9/14 ST-7PRO1

for Automation and Drives CumBonuka
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PepaktupoBaHue cumonoB (B LAD/STL/FBD pepakTtope)

ELADJ'STL!FBD - [FC15 -- My Project\My Program] Hi=] E3
{3} File Edit Inset PLC Debug Yiew Optons “Window Help _|ﬁ||5|

D|22-E| S| % |2l@ o] sl [a
e S A e = o R = S

-
FCl5 : Mode section part j
:'N:e:t:\{o}::k::li: Switch plant ON/CFF
|
Cut Cirl+x
. . LCopy Ctrl+C
Start Pazte Crl+
"Itop" Delete Del
Inzert Metwork Chl+R
Ingert Syrbol Chl+J
Go ta Location... Chrl+&lt+0
Edit Symbol =l
Displays the properties of the select. Special Object Properties H &bz [Mw [INS [MOD 4
Edit Symbols |
Address Symbol Data Type Comment
1 @ 8.0 [Flant ON BOOL  Switch Plant OM |
Add Symbol |
Ok | Soply | LCancel | Help |
Sl MATIC 87 Date: 03.11.2005 " Information and Training Center

Siemens AG 1999. All rights reserved.

Pepaktu poBaHue

File: PRO1_08E.10 9’4 Knowledge for Automation

KomaHga meHio Options -> Edit Symbols nnu wen4ok npaBon KHOMKN MbIlWW Ha
agpece ¢ nocrneyroLmMmM BbIOOPOM NyHKTa Bbinagatowero meHwo Edit Symbol
noseornsieT Bam Ha3HayaTb CMMBONMYECKNE NMeHa ans abCconoTHbBIX aapecoB
HEeNOCPeACTBEHHO NpU peaakTUpOoBaHUM NporpamMmbl. iIMeHa aBTomaTnyecku
BBOAATCSI B CUMBOJIbHYIO Tabnuuy.

MmeHa, KoTopble YXKe eCTb B CUMBOJIIbHO Tabnuue, oTobpaxatoTca Opyrum
useToMm. OHM He MOryT CHoBa BbITb UCMONb30BaHbI B TabnuLe.

Training Center
for Automation and Drives
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CumBonbHasa uHgpopmauusa (B8 LAD/STL/FBD pepakTope)

ELAD!STLHFBD - [FC15 -- My Project\My Program] (- [Of x|
F File Edit Inzet PLC Debug View Option: ‘window Help 18] x|

DR S| #l=e] o] el [ 2] <] | g2 EEpE e == e

-
FCl5 : Mode section part j

"Plant ON"
SR g
[32.0 / Plant_ON # Switch Plant OM]
"Start” —3
"StDp" _OR O

Symbhol Information:

Q8.0 Plant ON Switch Plant ON
I0.0 Start
In.1 Stop
K1 _>I_|
Presz F1 fior help. | Diffline [&bs  [Mw [INS [MOD i
SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
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Appecauus B pepaktope LAD/STL/FBD Bbl MoxeTe BbiOpaTb 0TOOpaXkeHue onepaHaoB B
OLHOM M3 [IBYX BapMaHTOB C MOMOLLbIO KOMaHAbl MeHto View -> Symbolic

Representation:
+ CumBonbHas agpecaums
» A6conoTHas agpecaums

Bbl MOXeTe 0TO6pa3nTb CMMBOMbHbIE U aDCONIOTHBIE aapeca onepaHaoB,
BbIOUpas NnyHkT MeHto View -> Symbol Information.

MpucBoeHus Haxoadatca B cetu B LAD/FBD, a B STL oHM HaxoadATcs B CTpoKe
BbIpaXXeHUs1.

MNpumeyvaHue Mpu nomeLLeHnn ykasaTensa Mbiln Ha agpec NosBRseTca nogckaska ¢
CMMBOIbHOW MHOpMaUuer aAns aToro agpeca.

ST-7PRO1

Training Center Ctp.8-11/14
CumBonuka
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Bbi6op cumBonoB (B LAD/STL/FBD pepakTtope)

ELADJ'STLJ’FBD - [FC15 -- My Project\My Program] M=l E
i} File Edit Inset PLC Debug Wiew DOptions “indow Help _|ﬂ|1|

D2 ] @] & [(@] o] cild| [ o o B | misjoilEsCce]| x|
|

[ 10.1 Stop =]
Metwork 2 Title:
&

"Plant_ON'"—

"Jog_vornw'" —

3 >

| 0E
Jog_wona | 05
LIGHT_BARRIER I 160 _I
Q Man_alTo | 0.4 _ON Switch Plant ON

MaRKER_F M 1EE

MARKER_FM_LE M 1ELC

MODE_OM FB 2

Plant_0ON Q0 80~

il

KIS

Press F1 for help. | Offline Abs  [Nw2 [INS [MOD 4
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_08E.12 y Zand Knowledge for Automation

BBeaeHue

Bbl MOXeTe ncnonb3oBaTtb NyHKT MeHo View -> Display -> Symbol Selection
Anst yNPOLLEHMS HAaNMcCaHUS NPorpamMmmbl B CUMBOSbHOM MPEACTaBEHNMN.

Korga Bbl nomevaeTte agpeca, npu BBoge nepBon 6ykBbl MMEHM CUMBOA,
noABndeTca 4actb Ta6J'II/IL|,bI cumBoroB. OHa CoAepXnT BCe MMeHa,
HauMHatowwmecs ¢ aTon OykBbl. ECnu WenkHyTb Ha onpeaeneHHOM UMEHU, TO
OHO ByaeT BcTaBneHo B Bawy nporpammy.

Training Center
for Automation and Drives
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«YHpaBnmou.wle CUMBOJbI»

3 File Edit Inset PLC Debug View Options Window Help -] x|
] = = = e e s = N N
T o ] i e E e = S

FC15 @ Mode seckion part :|

Hetwork 1: Switch plant ON/OFF

"Blant_oN"

SR 380/ Plant_ON 7 Sviteh Plant ON

"Stark" —3

"Stop” =0R a =
4 _"_I
Press F1 for help [Offine— [Bbs
Ta6nuua CUMBOJIOB
MpuopwuTerT: MpuopwuTerT:
aGCconioTHOE 3Hau. Crapas sanuce: CUMBONbI
Plant ON = Q8.0
HoBas 3anuchb:
Plant ON = Q4.0
I LAD/STL/FBD - [FC15 - My ProjectMy Program] I LAD/STL/FBD - [FC15 - My ProjectMy Program] M= B3
3 Fle Edt Insst PLC Debug View Oplions Window Hep @] x| 3 Fle Edt Insst PLC Debug View Oplions Window Hep @] X|
|| B 5 (le] of ] sl [ fs(E-a| & 3wl o] ol 5
] ] ] e e = e o i i SN R S
FC15 : Mode section park :| FC15 @ Mode section part :I
Hetwork 1: Switch plant ON/OFF iﬂ:{‘:w:ﬂ:r:k::l:’ Switch plant ON/OFF
Q8.0 "Plant_CH"
£2 SR (0307 Flart_ON 7 Swtch Pl 00
"Start" —g§ "Start"
"Stop" —OR Q = "stop” =C[R o] =
“ Ll_l b
Press F1 for help. [Offine  [Abs Press F1 for help. [Offine— [Abs
) ) -
Sl MATIC 87 Date: 03.11.2005 " Information and Training Center
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BBeaeHue

Bbi6op

MpuopwuteT:
abconoTHOe
3HavyeHue

MpuopuTteT:
ums

Ecnu Bbl XOTUTE U3MEHUTbL NPUCBOEHUS B CUMBOJIbHON Tabnuue yxe
CYLLECTBYIOLLEN NMpOrpamMMbl, TO BbiGEPUTE, YTO BarkHEE — aDCOMIOTHBIN UMK
CUMBOJSIMYECKUIA agpec.

B SIMATIC Manager BbibepuTe npaBoi KHOMKOW Mblwmn nanky "Blocks "
nporpaMmel S7. BbibepuTe NyHKT MeHto Properties (ceolicmea), a 3aTeM
3aknagky "Blocks®.

Bbl MoxxeTe BbIOpaTh "Absolute Value " (abcontoTHoe 3HaveHune) unm "Symbol”
(vms) B none “Priority" (mpuopuTeT).

Mpun Takom BbIBOpE, ecnu Bl Npn peaakTnpoBaHum N3MEHNTE NPUCBOEHWE
ajpeca B CUMBOMbHOW Tabnuue, To abConoTHLIN agpec onepaHaia B.
nporpamme He usmeHseTcs. B npuesegeHHom npumepe Bbixoa Q8.0
(cumBonmyeckoe nms “Plant On”) 6bino nameHeHo Ha nvst Q4.0 B Tabnmue
cmmBorioB. C yCTaHOBIEHHBLIM NPUOPUTETOM MO abCONIOTHOMY 3HaYEHWIO,
nporpaMmma nNpogosnkaeT ucnons3osaTh Bbixod Q8.0.

Mpu aTom BLIOOPE, ecnun MeHseTcst abCONOTHLIN afpec onepaHaa

B CMMBOJbHOW Tabnuue, oH U3MEHSIETCS B O BCEW Nporpamme.

B npumepe Bbiwe, Bbixog Q8.0 (umsa cumsona “Plant On") 661510 nsmeHeHo Ha
Bbixoa Q4.0 B cumBonbHom Tabnuue. C ycTaHOBKOW NpuoputeTa no MMeHu,
agpec Q8.0 namensietcs Ha Q4.0 Bo Bcen nporpamme. I3MeHeHHbIN agpec
TakkKe COXpaHsieTca B CUMBONbHOM Tabnuue. Takum cnoco6om Bel MoxeTe
N3MeHsiTb abCcontoTHbIE agpeca B NporpaMmMe nonb3oBaTensl, UCMonb3yHoLLen
CMMBOJIbHbIE UMEHA.

Training Center
for Automation and Drives
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YnpaxHeHue: Cos3gaHune tabnuubl cumBonoB ana FC 15

Cumeon (B:S:%ZCA) (B:[;:::F;IeﬂcB)
Plant On Q8.1 Q4.1
Manual Mode Q8.2 Q4.2
Automatic Mode Q8.3 Q4.3
Conveyor Forward Q 20.5 Q8.5
Conveyor Backward Q 20.6 Q8.6
Start 10.0 10.0
Stop 10.1 10.1
Jog Forward 10.2 10.2
Jog Backward 10.3 10.3
Automatic/Manual 10.4 10.4
Enter Mode 10.5 10.5

SIMATIC S7

Siemens AG 1999. All rights reserved.

Uenb

Kak penaTtb

PesynbTtat

Date: 03.11.2005 “' Information and Training Center
File: PRO1_08E.14 ’>4 Knowledge for Automation

Co3zfaTb CMMBOSIBHYHO Tabnvuy, NPeACTaBnSAoLWY0 NEPBYIO YacTb NPOrpaMmbl
3anonHeHns ByTbINoK

CospgaTb cMMBOnbHYtO Tabnuuy ana S7 program "FILL".

1. OTKpbITb pegakTop CMMBOSIbHOM Tabnuubl n3 peaaktopa LAD/STL/FBD
nytem Bblbopa komaHnabl MmeHto Options -> Symbol Table.

2. PepaktnpoBaTb CUMBOJSIbHYO Tabnumuy.

3. 3anoMHUTb CUMBOJIbHYIO TabNULy C MOMOLLBIO KOMaHAbl MeHto Symbol
Table -> Save v BepHyTbca B pepaktop LAD/STL/FBD.

4. OTKpbITb 60K FC15.

5. BblbpaTtb komaHgy meHto View -> Symbolic Representation wnn HaxaTb
MbILLbBIO HA MKOHKE B MaHenn MHCTPYMEHTOB.

6. lMocmoTpuTe Ha Bally NporpaMmy B CMMBOJSIbBHOM NpeacTaBneHun
agpecos, a 3aTteM Bbibepute komaHgy MeHwo View -> Display->Symbol
Information.

CumBonu4yeckme nMmeHa Tenepb 0TOOpaxaroTcs ANs BCeX aApecoB B
nporpamMme, AN KOTOPbIX OHW Ha3Ha4YeHbl. Bbl MOXeTe BepHYTbCS K
abcontoTHLIM agpecaM, OTMEHMB B MeHto View Bbibop Symbolic
Representation.

Training Center
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q)yHKLIMM TeCTUpoBaHUsa U oTNagkKu

SIMATIC S7 Date:  03.11.2005 A"’ Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_09E.1 " ad Knowledge for Automation
CopepxaHue Cp.
LY Rl D 1T o 18 o IR 1Y o T (o ) TSR 2
(07 ToTelo T I r=Toa T o o)== T PPN 3
MCNONB30BAHNE TPUTTEPHDBIX TOUEK . ...ueninenitateiieet et titieeeateeeesauteeeesteeeesasbeeeesbeeeesbeeeeesnbeeaeaaseeeeaes 4
BbIO0Op 0TOBPAKAEMON MHAIOPMABLIMM .. ..eneeeeeeeeee ettt eeeeeeaitteessseeeesansteeeaanseeeeantaeeseanseeesasseeeenseeas 5
BbizoB nHcTpymeHTa «Monitor/Modify Variables» ........ ... 6
BBOO TABINLBI MEPEMEHHDIX ....vveeieeeeeiiiiiieeeeeeeeitteeeeeeeeeetateeeeeeeeaaiabeaeeeseesasbssaeeeeeeaassbeeeaeeeeaassranneaaeean 7
KOHTPOIMB U MBMEHEHME MEPEMEHHDIX ...eeeiuveieeiitieeeauteeesateeeesassaeaeasseeesasseeesasseessanseeesassseessnsseeesanseees 8
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N3MEHEHME BbIXOO0B B PEKUME STOD ...eeiiiiiiiiiiiiiiiiiie ettt 13
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TOUKM OCTAHOBA (MACTD ) .oeiiiiiiiii ittt ettt ettt e e e e e ah e e e et e e e et e e e e e aabe e e e e beeeeeanes 15
TOUKM OCTAHOBA (MACTD 2) ..eiiiuiiieiitieeeaateee e et e e e ettt e e s aaee e e e aa b e e e e e bt e e e e aaee e e s aabee e e e anre e e s anbeeesanbeeeeanbeeeeanres 16
YNpaXXHEHNE: KOHTPOSTb Y UBMEHEHUNE MEPEMEHHDIX ....vvveeiireeeeiuieeeesnieeasasseeaeassreeesssseresassseesssseeesnnees 17
YNpaxHeHWE: N3MEHEHNE NEPEMEHHDBIX B PEXMME STOP ...cvveieiieiiieeiiiie et e e eneee e 18
YnpaxHeHWe: TPUITEPHBIE TOUKM AN USMEHEHUS MEPEMEHHDBIX ....ccicvueeeeriieeeeitieeeaareeeeeseeeaesnneeeeanes 19
YnpaKHEHNE: MPUHYOUTETTBHOE UBMEHEHME .......cceiuereiieeeeeeiiiieeeeeeeeisraeeeeeeessssssaeeeeesssnssaeeeassaeanneeees 20
YnpaxHeHue: cTaTyC NporpamMMbl Y KOHTPOITD MEPEMEHHDBIX ........ccciiueeeeiireeeeaaieeeaaieeeeanseeeesanreeesanes 21
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= @FC1 -- My Project\My Program ONLINE

®PyHkuma Debug > Monitor
=10l x|

FCl : Exercise: Open and edit FC1
pre=mamzan h]
Hetwork 1i: Siwple logical operation

-

0.0 0.1 24.0
e o _______ 1’ Lo
= @FC1 -- My Project\My Program ONLINE - |E||ﬂ
LIJ FCl : Exercise: Open and edit FCl j
e e i . . .
Metwork 1i: 3imple logical operation
17 &
10.0 — i Q4.0
0.1 1,15 {5k @FC1 -- My ProjectiMy Program ONLINE _1alx]
________ ﬂ BLO | 5TA | Standard
FCl : Exercise: Open and edit
h I | I =l h]
Metwork 1i: Simple logical opet
A I 0.0 1 1 0
AN I 0.1 1} 1 0
= Q 4.0 0 1] 0
4| _>|_I
Sl MATIC 87 Date: 03.11.2005 ; Information and Training Cen_ter
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®dyHkumsa “Monitor”

23

MpumeyaHus

Bbl MoxxeTe akTMBupoBaTth hyHKumo "Monitor" gns oTkpbiToro 6rnoka, ecnu
Ha)XXMeTe MbILbIO Ha KHOMKY “O4kun” unm BeibepuTe NyHKT meHio Debug ->

Monitor.

B pexume “ Monitor” LAD / FBD anemeHTbl 0To6paxatoTcsa pasHbIMiU LIBETAMU.
Bbl MoXeTe nameHuTb HaCTpOVIKM LuBeTa 3/ieMEeHTOB C NOMOLLbK MYHKTA MEHIO

Options -> Customize.

Hanpumep.: ¢ Status fulfilled (akTMBHbIN 3rIEMEHT) ->3eneHbIn UBeT

+ Status not fulfilled (HeakTUBHbIN 3NeMeHT) ->

CUHWUN UBET

1. Korga aktuBmpoBaHa cyHkums "Monitor", Bbl He MOXeTe peaakTMpoBaTb
Bawy nporpammy n nsmennts Bug otobpaxerus (LAD, STL, FBD).

2. CocTosiHne 6noka MOXeT NPOBePATLCS TOMbKO TOrAa, Koraa ata YacTb
nporpamMmmsbl BbinonHsieTcsi. CocTosiHe 6rioka He MOXET NPOBEPSATLCH, ecnn
CPU HaxoauTcsa B pexume STOP unu ecnu gaHHbI 610K HE BbI3bIBAETCA.

Training Center
for Automation and Drives

Ctp.9-2/21

ST-7PRO1
Bo3moXHOCTW TecTupoBaHus



SIEMENS

Cnocobbl TecTUpOBaHUA
FK LAD/STL/FBD - [(@FC2 -- Mein Projekt\Mein Programm] OMLINE _ 10| x|
3} File Edt lnset FLC View Options Window Help —1&]x]
al@, v Moritar CHlF7 [
glEILlEl él —é LCall Environment....
fer 101 B 2
) Brocess operation
I ety ddiess... EL Permi o
. |ote ermitted scan cycle time increase
FCI @ i Edifin A ddressta due to test functions: I 5 ms
b odlifi dddress ba )
Hetwork 1: Title
Set Breakpoimt [Etr{+H ||} &) Tiest operation
Welete &l Ereakpamts EhlEShitH
BIEhUTIEFCvE _ = Operation iz assigned az a property of the CPU.
Showillest Breakpoint
m . test Besumie [Ehl+ e
| Erecutefeqt Statement EilES Cancel Help
Epecute Call [Etr|+F 2
L o LI L 0] o 0
T Tl 10 0 0 0 fi] 1] o
mdll: L 4l 10 0 0 n 1 1 a
L 4 0 0 4 1 1 4
<I 1 1 4 1] 1] 4
L 10| 10 1 1 0 0 0 4
L 1 1 1 1 0 0 1
+I 1 1 1 0 o 5
T ) 10 1 1 1 0 0 5
J¢ w001 L &)
Displays the mode of operation for test functions. [RUM &bz [Nwl Lnl [ReadOnly | A
SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_09E.3 > Knowledge for Automation

DyHKUUA
Debug -> Operation

Process
Operation

Test Operation

Ha3HauyeHue
napameTpoB

Mo aToii KoMaHOe MEHIO MOXHO BblGpaTh OAMH U3 ABYX CNoco6oB
pyHKUMOHNpoBaHUss CPU Mo oTHOLLEHWIO K TECTUPOBAHUIO, KOTOpble
OTNMYaOTCHA UCMOMb30BaHNEM BPEMEHU LKA NporpamMmbi:

- (pbyHKUMOHMpPOBaHME npoLiecca
- TECTMPOBaHKeE npoLecca.

3

Process operation
Test operation

B pexxume “Process operation” chyHKLMN TECTUPOBAHNS OFPaHNYeHbI, YTOObI
yBernuyeHne BpeMeHU LMKna He NpeBbICUIo JOMYCTUMOE BPEMS CKaHUPOBaHUS,
BblibpaHHoOe B HacTponkax CPU.

CocTosiHMe NporpaMMHbIX LMKIOB MPOBEPSAETCA TOSMbKO 4118 NepBOro npoxoaa
umkna.

B aTom pexxume He MoryT ObITb BbINOSHEHBI YHKUMM “Dreakpoint” (TOYkm
ocTaHoBa) 1 “single-step program execution” (nowaroBoe BbINOSIHEHNE
nporpammel) (cM. masy "CneunanbHble xapaktepuctukm S7-400) .

B pexxume “Test operation” moryT 6e€3 orpaHn4YeHuWI BbINOMHATHCS BCE
TecToBble PyHKUMU. COCTOSHME NPOrpaMMHbIX LUKIIOB onpeaenseTcs Ans
KaxKgoro ero npoxopaa.

OTOT peXrM TECTUPOBAHUA MOXET 3HAYUTENBHO YBENUYUTL BPEMSA LIMKNa
CKaHMPOBaHWUS.

Bbibop cnocoba cyHkumoHmpoBaHus Yepes Debug -> Operation Bo3moxeH
TONbKO TOrga, korga cnocob cyHkumoHmposaHus CPU He 3agaH B
KOHMrypauum annapaTtHbIX CPeacTB.

Cnoco6 yHKUMOHMPOBaHUSA MOXET ObiTb onpeaeneH Npu Ha3HavyeHuu
napameTtpoB CPU ans rpynnsl "Protection” (Tonsko ansa Hosbix CPU !). B aTom
cryyae 3afjaHHbIN PEXUM HE MOXET ObiTb UBMEHEH B ANANOroBOM OKHE
"Operation".

ST-7PRO1

Training Center
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Ucnonb3oBaHune TPUITEePHbLIX TOYEeK

Block Call Environment Block Call Environment
— Trigger Condition — Trigger Condition
€ Mo condition € Mo condition
' Call path 1t block: I " Call path sbblasks I
2nd block: I Zd | bleek: I
3rd block: IFC3U rd bl oeks I
Block status: FC 1 Blehe statis: R T
€ Open data blocks £ Open data blocks
Shared DB R I Shared DB no.: I
Irstatee DB Ao I Instance DB no.: |2
= 57 Program(?] [Progra... =] E3 |9 = 57 Program(2] [Progra... [M[=] E3 |9
Ci=Ql | Cie i
— -0 0871 <Maximum: 28> — | J OB7 <Maximum: 28> —
E|D FC10 EID FC10
: O FC1 [24] O FC1 [24]
E|D FC20 -0 FC20
; O FCT [24] i O FC1 [24]
E|D FC30 E|D FC30
O FC1 [24] O FC1 [24]
E|D FC40 =-0 FC40
~-[ FB1.DB1 [28] O FE1.DBE1 [28]
-0 FB1.DB2 [28] O FB1.DB2 [28]
- FB1,DB3 [29] O FB1,DB3 [28]
SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
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TpurrepHble
TOYKMN

MyTb BbI3OBa

OTKpbITbIe BNOKKU
AaHHbIX

MpumeyaHue

Ecnu Bbl BbiGepeTe nyHKT MeHto Debug -> Call Environment, nosiButcs
OManoroBoe OKHO, NpMBeAeHHOe Ha cnavge. 3gecb Bbl MoxeTe BBECTU NyThb
BbI30Ba. TO OCOGEHHO MOSIE3HO, ECNN B MPOrpaMmme, KOTopyto Bbl
oTnaxueaeTe, 6ok BbI3bIBA€TCA HECKONMbLKO pas, a Bbl xoTute oTnagutb
TONbKO OAMH OnpeferneHHbI Bbi30B. Bbl MOXeTe Takke ykasaTb, Kak yCrnoBus
cpabaTbiBaHus, BbidbiBaeMble 6510kn AaHHbIX. OToGpaxkeHWe cTtaTyca 6noka
Ha4YMHaEeTCs C TOYKKU, C KOTOPOM OTKPbIBAETCS YKasaHHbIN DB.

B npumepe FC1 BbI3biBaeTcsa 3 pasa (CM. CTPYKTypy nporpaMmsbl). Ytobbl Bbl
MOrnm oTaenbHO KOHTPONMMpOBaTh BbI3OB, BBEOUTE TPU 6n0|<a, HaxoadLnxca
HenocpeacTBeHHO nepes 6rokom craTyca. [ns 3Toro Heob6xoaAMMOo, YTOObI
BbI30B NPOUCXOAWN B NOCNEAOBATENBHOCTU YKa3aHHbIX 6510koB. YUTo6bI
KOHTPONMPOBAaTb TPETUI BbI3OB, YKaxkuTe TpeTui 6rnok B npumepe FC30.

B npumepe FB1 Bbi3biBaeTCst HecKorbko pa3 u3 6rnoka FC40. B atom cnyyae
NyTb BbI30Ba HE MOXET MCMONb30BaTLCA AN OTNaaku. 3geck Ans otnaaku Bol
ncnonb3yeTe, Kak TpUrrep, OTKPbITbIA 610K AaHHbIX. Kak npasuno FB
ncnonb3yeTtcs ¢ BbizoBoM DB, nostomy Bel MoxxeTe ncnone3oBaTb BXOXAEHWE
DB B uncrnoeom none DB2, kak ycrioeue cpabatbiBaHus Tpurrepa. B npumepe
DB 1 6bin ncnonb3oBaH Ans nepsoro Boi3oBa, DB 2 onst BToporo u DB 3 ang
TpeTbero. Bel BBenu DB 2 gns toro, 4tobbl yBraeTL BTOPOK BbI30B.

Pexunm "Test Operation” (npoBepka) Heobxoanm AnNa oTnagku ¢
ncrnonb3oBaHWeM NyTu BbI30OBa.

Training Center
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LAD/STL/FBD Editor -> Options ->Customize

Bbi6op oTto6paxaemoun nHcpopmauum

... WNK HaXaTb NpaBylo
KHOMKY MbILIW Ha...

[ Address register 1

™ Address register 2

™ Accumulator 2

Editar  STL | LAD /A FBD I Create Blockl Source Files I Symbol Selectionl —
— Statug Field Display :I
" DE register 1
v BLD " DE register 2
V' Standard status ™ Indirert
ﬁ:’ﬁ LAD/STL/FBD - [@DB1 -- My Project\My Program] OMLINE _|E||1|
£F File Edit Inget PLC Debug Wiew DOptions Window Help _|ﬁ'|1|

e T T N T =T e 0 Ny I e e e e
ﬂM STA standard | I

™ Activate new breakpoints imme

. Hide
OBl : Title: Show 3 Addrezs Reqister 1
: Title: Bepresentation ¥ Address Register 2
wilator 2
i ggg g i gg;’—ﬁapalalors LB Fleg?ster 1
e 0 1 500 DE.Fleglster 2
o 400 0 1 400 Indirect Addresses
. 0 1 900 Status Word

o o

Shiaws the columin for accumulator 2. |RUN [abs | |Read-Only  [MOD i
ate: 03.11.2005 % Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_09E.5 y Knowledge for Automation

BBeaeHue

OwanoroBoe OKHO

MpumeyaHue

Ha aton cTpaHuyke Bbl MoXeTe BbiOpaTh, kakylo MIMEHHO MHOpMaLIMIo
oTobpaxaTb Ha akpaHe B STL. o ymonyanuio, Bel BugnTe 6ut coctosHms
(Status Bit), RLO n ctangapTHoe cocTtosaHue (Standard status). [ins
oTobpaxxeHns oNonHUTENbHOW MHbopMauun Beibepute NyHKT MeHto Options -
> Customize -> STL.

B ananorosom okHe, B 4OGaBOK k 0TOOpakaeMon Mo yMon4aHuo nHcopMauuu,

Bbl MOXxeTe BKMoyaTh criegytoLlee:

* AR1 (agpecHbin pernctp 1), UMeeT CMbICI TOMBKO MPU KOCBEHHOMN
agpecaumm

* AR2 (agpecHbIlt perncTp 2), umeeT CMbIC TOMbKO MPU KOCBEHHON
agpecaumm

* Accumulator 2 (akkymynsitop 2)

+ DBR1 peructp 6noka gaHHbix 1 (oTkpbiTa rmobansHas unv nepsas DB)

+ DBR2 peructp 6noka gaHHbIx 2 (OTKpbITa nokansHas unu stopasi DB)

« KocBeHHas agpecauusi, MMeeT CMbICI TOSbKO NPU KOCBEHHOW agpecauunn
namsiTn (nokaseiBaeT cogepxmmoe MD and DD, T.e. ¢ UHCTpyKLMeWn
L IW [MD 1007 ).

Kor,ua 3anyuweH KOHTPOJ1b COCTOAHNA NporpaMmmebil, Bbl moxeTe CKpbIBaTb Unun
nokasblBaTb AOMNOMHUTENBHYO UHOPMaLMto, Bbl MoxeTe MeHATbL chopmy
npeacTaBneHns (AecAaTuyHas, WecTHaauaTepnyHas, BelwecTBeHHas) unm
oTobpaxaTb pasgenuTtenu. Ytobbl caenatb 370, HAXKMUTE NPaBOW KHOMKON
Mbiwmn Ha 3aronoeke RLO, STA .. n BbiGepute NyHKT MEHIO, KOTOPbIA Bbl xoTUTE
yBnaeTb (CM. 3KpaH).
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BbizoB nHctpymeHTta «Monitor/Modify Variables»

@LADJSTLIFBD - [DB1 -- My Project\My Program]

{= File Edit lnsertgebug Wiew Options ‘Window Help

SN = o e e

Download

Diizplay Force Yalues

Clrl+Al+F

Chrl+Dr

tadule |nfarmation...

........ Dperating Mode. . Ctrl+l
Clear/Reset...
Set Date and Time... =
p— K3 War - [@VYariable Table1] OMLINE 10| x|
T ﬁ Table Edit Inset PLC “ariable “iew Options ‘Window Help -8 x|
—MAN AUTO [0
wa—tame || 8] b [l@] o] s flce | ae]| few| sl |
10,4 = 3ET ode | Address ISgrmbnl IHDnitc\r Formatlﬂnnitnr Ualuell\{odify Valt
10.1 — STOP Q 5.0 ["Plant CN™ BIN 2#1
Q S.1 |"Display Mode" BIN 21
Q 20,5 |"Conveyor forw'" |BIN 2§0
Symbol Information: Q 20.6 |"Conveyor hackw" |BIN Z#0
I0.3 MAN AUTO Q Z0,7 |"HORN™ EIN 2fin
Ig"i B I 0.0 |"Start” BIN 240
és-l i'f'c'pl I 0.1 ["stop” BIN z#0
- i=s =} OCE
i I 0.z |-—- BIN 2#0
KN | | ol
Displays selected variable values to be moritored and me Change the format by clicking with the left mouse key. INS |DNLIN|M0nit0l |i A

SIMATIC S7

Siemens AG 1999. All rights reserved.

O6Lwee

MaHenb
MHCTPYMEHTOB

Pexum View

Date: 03.11.2005 ;' Information and Training Cen_ter
File: PRO1_09E.6 ”4 Knowledge for Automation

Ytunuta "Monitoring and Modifying Variables" nossonsiet Habnogats B
BbIGpaHHOM dhopMaTe COCTOSHME NEePEeMEHHbIX Ballen NporpamMmmei.
OHa Takke nossondet Bam moandumumpoBaTb COCTOsHME NnepeMeHHbix B CPU.

Bbl MOXeTe N3MeHUTb NaHenb UHCTPYMEHTOB Yepes3 KoMaHay MeHto View ->
Toolbars. metoTca Tpu pasnuyHble NaHernm MHCTPYMEHTOB, KOTOpbIe Bbl
MOXeTe aKTUBMPOBaTb MIM OeaKTUBMPOBATb:

D& o 0 |m] s =] =] EI|

» Standard
.« View Zla sff [ala
« Variable E&:lﬁg‘jl'@l IflH‘l"""’“l E”

Bbl MOXeTe oTperynmpoBaTtb KOJIM4eCTBO ctonbuos B Tabnuue nepemMeHHbIX,
BbI6VIpaFI KOMaHAbl MEHIO

View -> Symbol / Symbol Comment / Monitor Format / Monitor Value /
Modify Value

nnn ncnonb3ys naHens "View".

| Address

| 1
T

IHDnitu:ur FDrmatIHDnitDr ‘i.FaluEI

B

0.0 |"Start”

[BIN lz#0 |
T T -

Training Center
for Automation and Drives
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BBoa Tabnuubl nepeMeHHbIX

4 SIMATIC Manager - My Project [_ (O] =]
File Edit Inset PLC “iew DOptions ‘window Help
e BT a1 e L
My Project -- C:\s7_courses\My Proje

Cut Chrl+
Copy Chrl+C = I0]x]
Easte [Etrls
Delete Del

Inzert New Object

Organization Black
Function Block
Function

D ata Block

Data Type

PLC >

Options 3

Fririt 3

&lt+Return

Object Properties...

Special Object Properties ¥3Var - [@VAT1 - My ProjectiMy Program’] ONLINE — (o x|
Y8 Table Edit Inset PLC Varcble View Options Window Help o (=1
| | Dl(a| @l lalm|o| al =l =)= ] W] D e sl ]
Address Symbol [Symbol Corment [Monitor Format[Monitor value[Modity value|
Inserts YVariable Table at the cursor position. = 16.0 |["LIGHT BARRIER" |Light Barrier LEL T 20
3 16.1 Svitch at preassenbly Location 1 BIN 2#0
I 16.2 Switch at preassemkly Location 2 BIN z#0
3 16.3 Svitch at preassembly Location 3 BIN 2#0
3 16.4 Svitch at final assenbly BIN 2#0
I 16.5 Proximity Switch 1 BIN z#0
3 16.6 Proximity Switch Z BIN 2#0
4] if|
MFl = 2 (Simulation) INS [ ONLIN Maritor EEEEEEl /
) 3 N .
Sl MAT'C 87 Date: 03.11.2005 " Information and Training Center
Siemens AG 1999. Al rights reserved. File: PRO1_09E.7 1”4 Knowledge for Automation
CO3HaHMe VAT MNmeeTca ABa pa3finyHbIX BapnaHTa co3aaHuA Ta6ﬂ|/|L|,b| nepemMeHHbIX:

1. B pepaktope LAD/STL/FBD BbiGpaTb nyHKT MeHo PLC ->
Monitor/Modify Variables. Bl MoxeTe ncnone3soBaTb 3Ty Tabnuuy
HernocpeAcTBEHHO B on-line pexume.

2. B Simatic Manager BbIOpaTb A8 OTKpbITON nanku "Blocks" NyHKT MeHo
Insert New Object -> Variable Table . 3ta Tabnuua co3gaetcs B pexnve
offline. Koraa Bbl coxpaHunu Tabnuuy, To Bl MOXeTe OTKpbITb €€ No3xe,
NepekniounTLCH Ha online pexxum, a 3aTeM NepexoanTb K TECTUPOBaHUIO.

Tabnuua Kaxgasi nepemeHHas, kotopasi 4OIPKHA NPOBEPSTLCS U moaudmumposaTtbes,
3aHMMaeT OfHY CTPOKY.
B Tabnuue nepeMeHHbIX MMEDTCS cneayroLme 3Ha4eHnst CTonoLoB::

Address ABCOnNOTHBIN agpec NepeMeHHON.

Symbol CVMBONbHOE MMS NEPEMEHHON. DTO UMSI, yKasaHHOE B CUMBOIbHOW Tabnuvue.

Symbol Comment
Monitor Value

Monitor Format

Modify Value

KommeHTapuii CMMBOSIBHOTO MEHW 13 CUMBOSIBHOW Tabnuubl.
Copepxumoe nepeMeHHon nocne nocneaHen KOPPEKLMM. .

OT1oT cTonbeL cnyxut ans 3agaHusa opmarta nepemeHHon, Hanpumep, HEX.
Bbl MOXeTe M3amMeHnUTb bopmaTt nepeMeHHON ABYMSA criocobamu:

*  KnukHuTe Ha none B ctonbue “Monitor Format” npaBon KHONKOW Mbllwn O5is
OTODpaXKeHns1 CNMcka BO3MOXHbIX hopmaToB.

Wnn knukHute Ha none B ctonbue “Monitor Format” neBoi KHOMKOM MbILLU,
NoBTOPSSA 3TO 4O TEX Nop, Noka He yBnanTe xxenaemoln dopmar.

B aTtom cton6ue Bbl BBOAUTE HOBOE 3HAYEHME nepemeHHoPl.

Training Center
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KoHTponb 1 nameHeHue nepemMeHHbIX

ﬁ\l’ar - [@WAT2 -- My Projecti\My Programi] OHLINE -0l x|
ﬁ Table Edit Insett PLC “arable Wiew Options ‘Window Help = =] =]
DS|E| 8] &=l |o] @ 2 &)= ] »|| Dfe | 6593
| Address IS*_:,rmel IHDnitDr FDrmatIHDnitDr Ualuell-![cudifgr Valuel
o) 1z "Display" DEC 448 =
Q .0 |"Plant ON'" EIN 2#1
Q 8.1 |"Display Mode" EIN 21
Q2 20,5 |"Conveyor forw® BTN 2E0
0] 20.6 |"Conveyor backuw™ [BEIN Z#O
Q 20.7 |"HORM" BIN 2#0
I 0.0 |"Start" EIN 2#0
I 0.1 |"3top" EIN ZH0
I 0.2 |-— EIN ZH0
I 0.3 |"MAN LUTO" EIN 2H0
I 0.4 |"setn EIN 2#0
I 0.5 |"Jog worw™ BTN 2E0
I 16.0 |"LIGHT BARRIER" |BIN Z2#0 |
I 16.1 |rg1n EIN 2H0 Bl
MPl = 2 [Simulation] [INS [OMLIN [Monitor [ 1] i
SlMATlC 87 Date: 03.11.2005 A" Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_09E.8 1”4 Knowledge for Automation
Ha6nwogeHne Bbl MOxxeTe HabnogaTb NepeMeHHble ABYMS cnocobamu:
. KoHTponupyemble nepemeHHble MOryT ObiTb OGHOBIEHBI OAHOKPATHO C
NMOMOLLIbIO KOMaHAbl MeHto Variable -> Update Monitor Values nnm
aKTMBaLMu crieayroLemn KHOMKN-MKOHKM. ﬁl
. KoHTponupyemble nepemMeHHble MOTYT OOHOBMSTLCS KaXXAbIA LMK C
NoMoLLbio KoMaHAabl MeHto Variable -> Monitor unn aktusauuu
cneayroLen KHoMkn |@|
Mopaudukauyums Mpoueaypa ansa mogudunkaumm nepemMeHHbIX:
1. WenkHuTe B konoHke "Modify Value" B cTpoke ons nepemMeHHONn, KOTOpYyHo
Bbl xenaete N3amMeHuTb.
2. BeguTe 3Ha4YeHWe B KOPPEKTHOM A1 BbIOpaHHOro Tuna AaHHbIX BUAE.
3a. YToObl akTMBMpPOBATb N3MEHEHME NEPEMEHHON OOHOKPATHO, Bbibepute
meHo Variable -> Activate Modify Values unu HaxxmuTe KHOMKY O
(vnn, BMeCTO 3TOro, BbiNonHuTe war 3b). _|
3b. YT06bLI akTMBUPOBATL U3MEHEHWNE NEPEMEHHON KabKAbIN LMK, BblibepuTe
MeHto Variable -> Modify unu HaxxmuTe KHomky %l .
4. Vcnonb3ynTte TecToBylo pyHkumo "Monitor”, 4ToGbl NpoBepuTb, BBEAEHO
W HET HOBOE 3HAYeHne Ansa nepemMeHHoMN.
PyHKUMA Bbl MoxeTe MmoxeTe 3abrokmpoBaTb N3MEHEHWNE NEPEMEHHON Yepe3 OyHKLNIO

Modify Value Valid

“‘modify”, ecnu gna BBeaeHHOro 3HayeHus B kornoHke "Modify Value" HaxxmuTe

Ha KHOMKY ﬂ .

BBeneHHoe 3HaueHve oTobpaxaeTcsa NogobHO KOMMeHTapuio. Bel MoxeTe
CHSITb BrOKMPOBKY HA U3MEHEHWE NEPEMEHHOW, E€CINN HAXMETE Ha Ty Xe
KHOIMKY CHOBA.
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YcTaHoBKa TPUITEePHbLIX TOYEK
> Pll
Havano unkna
Define Trigger HE
Liykrt — Monitor Trigger Poink————————  ~ Monitor Trigger Frequency
(= Giatt of cycle " Once
()— Mepexon; " End of cycle * Ewvery cycle
RUN --> STOP = Transition to STOP
— Modify Trigger Point————————  —~ Modify Trigger Frequency
% Start of cycle & Once
KoHel umkna = End of cpcle " Ewery cycle
= Transition to STOP
PIQ
SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_09E.9 'l" Knowledge for Automation
Trigger... Bbl moxeTe YCTaHOBUTb TOYKMU Ha6ﬂf0ﬂeH|/|ﬂ/yl'lpaBﬂeHl/lﬂ nepemMeHHbIMUA
(“TpurrepHble” Toukm) B yTunmTe "Monitoring and Modifying Variables™ nytem
BblOOpa MeHto Variable -> Trigger unm HaxxaTb KHOMKY E&-,
TpurrepHblie Onuun dyHkumm “Monitor Trigger Point” onpegenstoT MOMEHT BpemeHu (Mo
TOYKU OTHOLWEHWNKO K cbasaM OCHOBHOIO LIMKJ'Ia) ana dTeHuda COCTOSAHUI

HabnogaembIx nepemMeHHbIX.

Onuun dyHkumm “Modify Trigger Point” onpegensitoT MOMEHT BpeMeHW, B
KOTOPbIN YCTaHOBIEHHbIE 3HaYeHns ByayT 3anncaHbl B COOTBETCTBYIOLLME
nepemMeHHble.

Trigger Frequency  YcraHoBku “Monitor Trigger Frequency” onpegensioT, AOMXHbI N
(yacTtoTa gocTtyna) MepeMeHHble YNTaTbCsl OOHOKPATHO (TOMBKO MO 3anpocy, Korga Tovka
OOCTUTHYTa) UM B KQXKAOM LIMKIE.

YcTtaHoBku “Modify Trigger Frequency” onpenensoT, 4OMKHbI 1 HOBbIE
3Ha4YeHUsi NnepefaBaTbCs B COOTBETCTBYHOLLME NEPEMEHHBLIE OOHOKPATHO UMK B
Ka)KgoM LMKIe.

BHumaHue ! Korga gnsa dyHkumm "Monitor Trigger Frequency" caenaHa ycraHoBka "Once”,

Sd)d)eKT OANHAKOBbIM OT HaXkaTna Ha KHOMMKY Iff'l:lﬂl Mnn Ha KHOMKy ﬁ!i‘jl .
nepemMeHHble YNTarTCA OANH pas.

Korga ansa dpyHkuum "Modify Trigger Frequency" caenaHa yctaHoBka "Once”,
3 EKT OQNHAKOBbBIN OT HaXKaTUSA Ha KHOMKY wa| VM Ha KHOMKY %l :
nepemMeHHble 06HOBNATCS OONH pas.

Korga yactoTa onpoca TpurrepHon Todku 3agaHa "Every Cycle" (kaxabliin umkn),
YKa3aHHbIEe KHOMKM UMEIOT pasnuyHble 3dheKTbl - CBA3aHbl C pa3nnyHom
4YacToTON onpoca.

Training Center CTp.9-9/21 ST-7PRO1
for Automation and Drives Bo3moXHOCTW TecTupoBaHus
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CoxpaHeHue Tabnuubl NepeMeHHbIX

il var - VAT2 _[O] =]
IEN Edit |nset PLC “anable ‘iew Options “window Help

|| ] ] ]

Clase Chl+F4 [0

Save Cl+5 Format |Monitor Value |Modify Value

S445
2#1
2#1

Properties...

FEririt... [ g
Page Setup...
Fiint Setup... Entry paint: Wig:
1 My ProjectsMy Frogramb,. AT 2 IEomponent Wiew j ! nfie & Hffine
2 My ProjectiMy Programs.. SWAT1 Narme: Project  Storage path:
3 Stoe_k32\Station2 [S7-300ACPUTA[T . AWAT2 IM-"' Project j IE:\S?_cou[ses\My_Pmie Browse... | E
4 Stoe_k3Z2\Station] [57-300CPUST401 N SWATA
X by Project 3 VATl O MATZ

i £ = My Pragram

I 16.0 |["LIGHT EARRIER" |E i Source Files

I 16.1 |"s1r B 23 Blocks

57 Program(2)

Saves the active warable table [VAT] under a new name.

Object name: |VAT2

Object twpe: I\"'ariable Table j

Cancel Help |

SI MATIC 87 Date: 03.11.2005 ; Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_09E.10 ">4 Knowledge for Automation
Coxpal-lel-me OkoHuMB TecTnpoBaHue, Bbl MOXeTe COXpaHUTb TaGJ’IVILI,y nepeMeHHbIX.

Ums gna Tabnuvubl nepeMeHHbIX AOMKHO COCTOSATb M3 Tpex Oyks "VAT" n
crnegyowmum ¢ HUMK Yncnom (6e3 npobena mexay Humu), Hanpumep, "VATS".
VATO pe3epBupyeTcsi Ansi BHYTPEHHEro UCNoNb3oBaHUA. [JonyCcTumblii
avanasoH ans yucna 1...65535.

Training Center Ctp.9-10/21 ST-7PRO1
for Automation and Drives Bo3moXHOCTW TecTupoBaHus
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Wiew Help

Hew

OTKprTMe TaﬁﬂMLl,bl nepemMeHHbIX
%Var: Monitoring and Modifying ¥Yariables

1 My Projectky Program'... \WAT
2 My ProjectitMy Program'. . \WAT

3 Stoe_k321\Station2 [S7-300CPU3TA L. AT 2
4 Stoe_k321NStation] [57-300NCPL E—

2
1

Open

Entry point: Wiew:
IF'roiect j IEomponent Wiew j ) Hrline & ffline
M ame: Froject  Storage path:
IM_I,J Project j IE:\s?_courses'\My_F'roie Browse... | |
- by Project 3 VATl Ei
=0 My Program
Source Files
o433 Blocks
[B-{z2] 57 Pragrar(2]
Openz an existing variable table [WAT].
Object name: |VAT 2
Objectype:  |ariable Tatle =]
Cancel | Help |
SI MATIC S7 Date: 03.11.2005 A" Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_09E.11 11’4 Knowledge for Automation

Kak penaTtb 1.

BbibpaTb nyHKT MeHto Table -> Open.

2. B ananoroeom okHe "Open" BbibpaTb UMsi NpoeKTa.

3. Bbibepute coOTBETCTBYHOLLYIO MPOrpaMMy B NMOAOKHE NMPOEKTa U HaXKMUTE
Ha nanky "Blocks".

4. BbiGepuTe Tabnuuy B NnpaBoM NogoKHE.

5. lMoaTteepauTe BLIGOP "OK".

Training Center
for Automation and Drives
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YctaHoBKa coeamnHeHusa ¢ CPU
%Val - [WAT2 -- My Project\My Program] [_ [O]x]
ﬁ Table Edit Inszert Warable Wiew Option: Window Help = |ﬁ||ﬂ
n = o Configured CPU Chil+L o
_|_|EI @I ﬁ [iscarest [EtriEl Direct CPU Chl+G L —I
[2ddress  [symn Becessble CPU.., ChbE  |Modify Value |
R essaqes.. —
eln) 1z "hi= ) -
Q 5.0 "Ela rEd e mfammation.. S
Q 5.1 |"Dis [perating Mede., [Stri+]
Q 20.5 |"Conveyor forw' BEIN
Q 20,8 |"Conveyor backw'"™ (BIN ﬂ
Establishes a direct eonnection to a CPU. NS | |Edit [141 4
HocTtynHblie CPU
| e 1
1 I 1
v v v
Hanpsmyio . CraHuus CKOch"':yp”' CraHuus CraHuus
NnoAKmnoYeHHbIN 1 poBaHHbI CPU 2 3
CPU (VAT cTtaHuuu 2)
PG
Sl MATIC 87 Date: 03.11.2005 ; Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_09E.12 'l" Knowledge for Automation

PLC

Configured CPU

Direct CPU

Accessible CPU

B tabnvue VAT npencraBneHbl NepeMeHHbIe NporpamMMbl, BbinonHaemon CPU.
Mpexae, yem Bbl cmornu 66l NpoBepUTb MM MoaucMLMpOBaTE NEPEMEHHbIE,
Bbl 4OMKHBI YCTAHOBUTL coeauHeHne ¢ Tpedyembim CPU. MoxHO coeguHuTb
Kaxxgyto Tabnuuy nepemeHHbIX ¢ pasnuuHbiMm CPU. [ina atoro Bl BuibupaeTte
KOMaHy MeHI0

PLC -> Connect To . . .

U HAXXMUTE COOTBETCTBYIOLLME KHOMKU B NAHENN UHCTPYMEHTOB, YTOObI
YCTaHOBUTb COEQUHEHME C OgHMM 13 cnegyowmx CPU:

» Configured CPU il

» Direct CPU ﬁl

Accessible CPU . ..

CoegunHeHne Tabnumubl nepemerHbix ¢ CPU, cBsA3aHHbIM ¢ S7 - mporpammon .

CoeaunHeHune Tabnuubl nepemeHHblx ¢ CPU, KoTopbi HenocpeacTBeHHO
nogknioveH k PG - B okHe “Accessible Nodes” oH umeeTt KoMMeHTapum

n H n

(direct)

CoeguHeHne Tabnumubl nepemeHHbix ¢ CPU, BbiBMpaemMoM 13 4ManoroBoro
OKHa (CM. criegyioLLyto CTpaHuy).
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MN3meHeHUe BbIXOAO0B B pexume Stop

i var - VAT
Table Edit Insett PLC Wiew Optionz Window Help

= Set Trigger... Ctr+R
Olslal &l | 2w o | o] sl o

tonitor
T {1 Crl+FS

Update Monitar Yalues F¥
Activate Modify Yalues F3

ral Ou

Display Force Yalues
EafGe

Stop Earcing

redifalie as Eomment B

ﬁ‘v’ATl -- Mein ProjektsMein Programm OMLIME 10| =]
I Address ISy'mel | Honitor Format |Monitor Value |Modify Value
el 4 |——= HEX WH#1G6HFFFF
el 6 |——= HEZ WH#1GHCAFE
Togales 'dizable output' of the peripheral outputz ondoff. Enables \Active | INS |EINLIN | Edit |3 A1 i
Sl MAT'C S7 Date: 03.11.2005 A" Information and Training Center
Siemens AG 1999. Al rights reserved. File: PRO1_09E.13 '1’4 Knowledge for Automation
0O630p dyHkuma “Enable Peripheral Outputs” (paspelumnTb Beixoabl nepudepun)

OTKNHOYaeT 3anpeT Bbixogos nepudepumn (PQ). 3T1o no3sonseT Bam nameHaTb
BbIXOAbl YCTPOMCTB, koraa CPU HaxoguTcs B pexxume STOP.

Bbi6op BeinonHute cnepytoulee, 4tobbl paspelwmnTs paboTy BbIXOAOB nepndepun:

1. BbibepuTe nyHKT MeHio Table -> Open gns oTKpbITUS Tabnuubl NepeMeHHbIX
(VAT), B KOTOpOW ONucaHbl BbIXoAbl Nepudepun, NoAanexatime U3MeHeHuo.
Mnu akTMBMUpYITE OKHO ANS HY>XHOW Tabnuubl NepeMeHHbIX.

2. Bblbepute nyHKT MeHto PLC -> Connect to Ansl yCTaHOBKW COEANHEHWNsI C
TpebyembiMm CPU, Tak 4TOObI MOrMM U3MEHSITb BbIXOAbLI Nepucepumn
aKTUBHOW TabnmLbl NEPEMEHHbIX.

3. Bbibepute nyHkT meHo PLC -> Operating Mode ans Toro, 4tobbl OTKpPbITh
okHo Operating Mode dialog box u nepekntounts CPU B pexxum STOP.

4. BBeguTte COOTBETCTBYIOLLME 3HAYEHMS BbIXOOOB Nepudepumn B cTonbue

“Modify Value"

Mpumep: PQB 7 3HauyeHue: 2#0001000011
PQW 2 W#16#0027
PQD 4 DW#16#0001

5. Bknounte “Enable Peripheral Outputs" pexwum, BbIGpaB MyHKT MEHIO
Variable -> Enable Peripheral Outputs.

6. MNameHuTe Bbixoabl nepudepum, BoiopaB NyHKT MeHto Variable -> Activate
Modify Values. MNyHkT “Enable Peripheral Outputs" octaHeTcst akTUBHbIM 4O
Tex nop, noka Bl cHoBa He BbIGepuTe NyHKT MeHto Variable -> Enable
Peripheral Outputs ons BbIKMOYEHMS 3TOW YHKLMN.

7. [Ons Toro, 4toObl HA3HAYNTL HOBbIE 3HAYEHUS, MOBTOPUTE, HAYMHas C n. 4.

MpnmevaHue * Ecnun CPU meHsieT cBor pexxum paboTtbl n nepexogmt n3d STOP B RUN nnn
STARTUP, Hanpumep, To nosiBuTCs coobLueHne o6 aTom.

» Ecnu CPU Haxogutcs B pexkume RUN v BeiGpaHa dyHkums “Enable
Peripheral Outputs”, To Takke nosiBUTCSA coobLieHue.

Training Center Ctp.9-13/21 ST-7PRO1
for Automation and Drives Bo3MOXHOCTN TeCTMpOBaHWSA
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anHy,D,MTe.I'IbHoe n3MeHeHue
ELAD!STL!FBD - [FC1 -- Mein ProjektiMein Programm]
{3 File Edit [nzert Debug Wiew Options  Window Help — |5|1|
D|b"|2~|g| £ Download Ctrl+L H ﬂl !<<|>>!| El T == E”
—_—— Display Fr Chrl+alt+F
. td onitorkd odify ' ariables j
FCl Ubuang
e Madule [nfarmation... Ctil+D
Hetwork 1;: E. Operating Mode. .. Crl+
Clear/Reset...
‘ 0.0 Set Date and Time. .. hi .0
| | | | /1 | —
=l
Digplays the force vaniables activated in the module with current values, | Offine Abs | [INS A
ﬁ\fal - [Force ¥alues : Mein ProjektAMein Programm] OMLIME = |EI|1|
ﬁ Table Edit [nzert PLC ‘“arsble “iew Options ‘window Help — |ﬁ||5|
] o= =T = e s e e | e e e
| Address |Sy‘mbol|FDrmat|FDrce Value I
I 0.1|--- EIMN 2#1
4,7 |-—— BIN 21
L)) o] C HEX WH16HADAC
Press F1 for help. NS [ONLIN|Edit |4741 v
Sl MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_09E.14 ">4 Knowledge for Automation

MpuHyauTenbHoe Bbl MOXeTe yCTaHOBUTb NpeaonpeaeneHHble NepeMeEHHbIE NEPEMEHHbIX

M3MeHeHue MoNb30BaTENbCKOW Nporpammbl ¢ NoMoLLbto yHkummn Force. C nomolubio S7-
400 MOXHO NPUHYAMTENBHO U3MEHATL BXOAbI, BbIXOAbI, MEPKEPHI U
nepudeputo. C nomoLbto S7-300 — TONBKO BXOAbI U BbIXOAbI.

3ameyvaHus no Bbl moxeTe oTkpbITb Anst CPU TONbKO OAHO OKHO MPUHYAMTENBbHOrO U3MEHEHUS
noBoay NepeMeHHbIX.

NMPUHYAUTENBLHOIO

N3MeHeHus * Bbl HargeTe Ms Tabnuubl NepeMEHHbIX ANg TekyLlero online coegnHeHus B

CTpOKe 3aronoBka okHa Force Values.
* Bbl HavgeTe gaTty 1 Bpems TekyLLero NnpuHyauTenesHoro 3agaHusa ans CPU B
CTPOKE COCTOSIHUSI.
* Bbl He MOxeTe npoBepuUTb N MOANPULNPOBATL NEPEMEHHBIE, KOrga akTUBHO
OKHO MPUHYAMUTENBHOrO 3a4aHns BEMNNYMH.
o Toro, kak Bbl Bkntounnm dyHkumio " Force", Bbl omkHbI yoeauTbes, Y4To
HWKTO APYron He BbINOMHSAET 3Ty (OYHKLMIO B TO XE€ CamMOe BPEMS B TOM Xe
CPU. Bbl MOXeTe TONMbKO OTMEHUTb UK 3aKOHYMTb MPUHYAUTENbHYHO paboTy
BbIOMpas komaHay meHto Variable > Stop Forcing.
Bbl He MOXeTe OTMEHUTb NPUHYAMTENbBHOE 3aaHne NepeMeHHbIX, 3aKpbiBas
okHo Force Values unu Bbixogs u3 npunoxerus “Monitor/Modify Variables".
Bbl He moxeTe oTMeHuUTb "Forcing" komaHgoun meHto Edit -> Undo. O6patute
BHUMaHWe Ha pasnuuns Mexay opcmpoBaHem n mogudukaumnen
NnepeMeHHbIX.
BHumaHue! Moxanyncrta nverite B BUAy, YTo HeNpaBunbHoe BbinofnHeHue dyHkumm "Force"
MOXeET
*  MOCTaBMWTb MO Yrpo3y XW3Hb UMW 340POBbLE MOAEN UNn
* BbI3BaTb aBapuUu MaLUUH UK LENOW CUCTEMbI.

MpumeyaHue OT1a hyHKLMA BO3MOXHA TONLKO Ans HekoTopbix CPU
(Hanpumep, CPU 314-1AE03).

Training Center Ctp.9-14/21 ST-7PRO1
for Automation and Drives Bo3moXHOCTW TecTupoBaHus
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Touku octaHoBa (4acTtb 1)
ﬂﬁg LADASTL/FBD - [FC1 -- My Project\My Program] OMLINE i ] 9
i+ File Edit Inset PLC Debug RNESE Options Window Help o =
P @[ oo|es]1? LCatalog Chrl+k.
| |”| I I |L;|I"[|]J| BLE Hearsters
O | i”'l qu El % | | i Errors and “arnings
ﬂl !<<|>>!| \ .||.|.|,1 LAD Ctrl+1
| + STL Chrl+2
EBD Chil+3 i’
,F_C.l_ ‘:‘ ‘T‘J'_‘t‘le H Detaiew
‘M_e_t_wto_r_]-i__l‘l: Title: ¥ [Hec!anation biew
L u} Display L4
T ME
beg 1 M 1 Zoom |n Chrl+Mum+
- 1 Zoom Qut Chel+MHum-
T M 10 Zoom Factor...
JP mwark Toolbar
L ME
INC 1 v Status Bar
T ME 20 :
1 16 (Bl v sttt
=1 Update Yiew F5
JHE nat
Ju beg
mark: L ME 20
T ME 40
JHNE end
not: 3 M 4.0
end: EE LI
Toggles the toolbar for breakpoints on/off. [RUN Sym [Nw1 Ln5 [INS [ i
Sl MATIC 87 Date: 03.11.2005 “' Information and Training Center
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Touku octaHOBa C nomoLLbio aTon hyHKUMN Bbl MOXeTe oTnaxuBaTb NporpaMmy, CO3aHHYyHo Ha
a3blke STL B nowwaroBom pexmnme. 3To 0co6eHHO Mofe3HO BO BPEMS
HanucaHus NporpamMmebl, HaNpUMep 4Na OTNagku LMKMOB.
Bbl MOXeTe ycTaHaBnMBaTh HECKONBbKO TOMEK OCTaHOBa B 3aBUCMMOCTM OT
CPU.
DYHKLUM TOYEK Bbl MOxxeTe BbIOpaTh OYHKLMN TOYEK OCTAHOBA B PeaKTOpe nporpamm,
ocTaHoBa BbIOpaB NyHKT MeHIo «Test» nnm nocpeacteom Breakpoint Bar (MaHenb
WHCTPYMEHTOB A4J151 TOYEK OCTaHOBA).
Breakpoint Bar Bbl moxeTe Bkntountb Breakpoint Bar BeiGpaB nyHKT meHto B Program Editor.
MpumeyaHue Mepen otnagko ydoegmTech B BbIMNOMTHEHWM CrieayoLLnX TpeboBaHmiA:
* [omxHbl 6bITb BKNIOYeH pexum "Test Operation;
* OtnaxvnBaeMbiin 60K OOIMKEH ObITb OTKPbIT B peXnme «onliney.
BHumaHue! Bo Bpemsi akTnBaumm Toukn octaHoBa CPU ocTtaHaBnvBaeTcs Ha JaHHOM
BblpaXeHUW. Bbixoabl AeaKTUBUPYIOTCS MO COOOpaxeHnsiM 6e30MacHoOCTy.
MpumeyaHue [aHHas dyHKUMS peanu3oBaHa TONbKO B HEKOTOPbIX Bepcusx CPU
(Hanpumep, CPU 314-1AE03).
Training Center Ctp.9-15/21 ST-7PRO1

for Automation and Drives Bo3moXHOCTW TecTupoBaHus
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Touku octaHoBa (4acTb 2)
m{: LAD/STL/FBD - [FC1 -- My ProjectsMy Program] OMLIME 100 =]
F File Edit Inset PLC Debug Yiew DOptiohs Window Help _|ﬁ||i|
0|9(|6>>@|o-)||_=3|lan]“
] =2 = N = e W 1 =)
s e T e e T
FCl : Title: j
Touka :'N:e:t}:o}::l{:li: Title:
ocTaHoBa 0 o
> T VB 20
pea: L oMW A00
SEW 1
> ,:{> T M 100 Status Word
Creay- B [/#C M sTa [Cos [Ccco /ER
touan o ME 20
KOMaH- e 1 RO CloR [T ov [ CCl
Aa T ME 20
I 16 ACCU 1 [0 accy 2 [
e a1 [ 0D spz [ 0D
JHNE not
U heg ShdDB: | InstDB: |
mark: ME Z0
ME 40
JHE end
not M 4.0
end: LI
Fress F1 for help. [HOLD Sym  [Nw1 LnG [INS [ >
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
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MaHenb UHCTPYMEHTOB
Aand To4YekK oCtaHOBa
yCTaHOBVITb/CHFITb aKTuBM3NpoBaTb
TOYKY OCT. TOYKN OCTaHOBa

rnokasaTb CMEeAyHLLY TOYKY OCT.

o [péen| <[] 1]l

BbinonHWTL Npoueaypy

CHATb BCE TOYKM Mpogomxuntb Cnegyolee BbipaxeHue
ocTaHoBa
YcTaHOBUTL/CHATbL C nomoLLbio 3TON KHOMKN Bbl onpeaensietTe roe UMEHHO HeOOXoANMMO

TOYKY OCTaHOBa
AKkTUBU3NpOBaTH
TOYKMU OCTaHOBA

NMokasaTb cneA.
TOYKY OCTaHOBa

OCTaHaBIIMBaTb BbINOJIHEHNE NPOrpaMmbl. Bblpa)KeHVIe, «Ha KOTOpoOM»
NnocTaBJieHa TO4YKa OCTaHOBa He BbINOJIHAETCA.

C nomoLLbio 3TON KHOMKM Bbl akTMBM3MpyeTe BCe TOYKN OCTAHOBA, T.€. HE
TONbKO YXKe YCTaHOBIEHHbIE, HO U Te, KOTopble OyayT YCTaHOBIEHbI

Mpy HaxxaTnM Ha 3Ty KHOMKY peaakTop nepexoauT K cneytoLen Touke
ocTaHoBa 6e3 UcnonHeHns NporpaMmbl

MpogonmxuTtb Mpy HaXkaTnM Ha 3Ty KHOMKY NporpaMma UCMOSHAETCSA A0 CNeayoLlen TOYKN
OCTaHoBa.
Cnepnyiouiee C nomolLLbio 3TOM KHOMNKK Bbl 3anyckaeTe nporpammy B MOLIAroBOM pexuMme.

BblpaXeHune

BbinonHuTtb

Ecnu Bbl pocturHeTe Bbi3oB 6510ka, To no HaxaTtuto Next Statement Bbi
nepengeTe K NepBOMY Bblpa)XEHUIO MOCre Bbi3oBa Goka.

Korga Bbl gocturiute BbizoBa 6noka, Bbl «Bxogute» B 650K C NOMOLLbO
“Execute Call". B koHLe Gnoka Bbl nonagaeTte obpaTHO, Ha criegytoLlee nocrne
Groka BblpaxeHue.

Training Center
for Automation and Drives

ST-7PRO1

Ctp.9-16/21
Bo3moXHOCTW TecTupoBaHus
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ana)KHeHMe: KOHTPOJ1b N UISIMEHEeHUe NnepemMeHHbIX
FEVAT1 - Pro1_32\My Program M= R
Address Symbol Symbol Comment HNonitor Format |Monitor Walue |Modi
I .0 |"LE1™ Light Barrier LE1 BIN |
I .1 |"31" J3witch at Location 1 BIN
I g.2 |msar Jwitch at Location 2 BIN -
I .3 |"3an Switch at Location 3 BTN 32-kaHanbHbIW 6noK
I G.4q |Tsgqr Switch at final assenbly BIN
I .5 |"INI1™ Proximity 3witch 1 BIN
I G.6 |"INIzZ"™ Proximity Switch 2 BIN
I 5.7 |"INIZ™ Proximity 3witch 3 BIN
Q S.1 |"H1" T.ED at. T.ocatinn 1 RETN
Q S.2 |"H2" %\mn -- Pro1_16\My Program M= E
Q 5.3 ["H3" Lddress Sybol Synbol Contaent Monitor Format |Monitor Value |Modify
Q G.4 |"H4"
o 5.5 ["r1 comvrr I 2 16.0 ["LE1" Light Barrier LE1 BIN | | 14|
S.6 |"K2 CONVL' I 16.1 |"31" Switch at Location 1 o
g Z.7 |"HORN" I 16.2 ["sz" Switch at Location 2 16-kaHanbHbIA Grok |
‘l I 16.3 |"33" Jwitch at Location 3 BIN
I 16.4 ("34" Switch at final assenbly BIN
I 16.5 |"INIL" Proximity Switch 1 BIN
I 16.6 ("INIzZ" Proximity 3witch 2 BIN
I 16.7 ("INI3" Proximity Switch 3 BIN
Q Z0.1 |"H1" LED at Location 1 BEIN
Q z0.2 |"HzZ" LED at Location 2 BIN
Q 20.3 |"H3" LED at Location 3 BIN
Q Z0.4 |"H4" LED at final assenbly BIN
4] 20,5 |"K1 CONVE"™ |Conveyor operation to right |BIN
Q 20,6 |"E2 CONVL"™ |Convewyor operation to left |BIN
Q 20.7 |"HORN" Horn BIN -
1 | ay
SIMAT'C 87 Date: 03.11.2005 ; Information and Training Center
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Uenb

Kak copenaTtb

PesynbTtat

Bbl yXe 3HaKOMbI C MOgEeNbI0 KOHBeNepa. Tenepb faBanTe NpoBepUM BCe
JaTyumKku 1 NpMBOALI HA MOAENN KOHBEWepa.

B nporpamme "My Program® anst S7 BctaBbTe Tabnuuy nepemenHbix VAT 1.
BeeguTe agpeca, koTopble Bbl BuguTe Ha cnange B tadbnvuy. CumBonbl
npvBeaeHbl TOMbKO A1 OpueHTauum 1 He otobpaxatotcsa ans Bac, noka
Bbl He co3paguTe Tabnuuy cMmMBONOB AN 3TOW NPOrpaMmmbl.

MpumeyvaHue: 4TOObI Nerye BBECTU AaHHbIe, Bbl MOXeTe UCnonb3oBaTh MEHIO
Insert -> Block ans BBoAa BoCbMU CTPOK AN, Hanpumep, Bxoaos ¢ | 8.0 no
| 8.7 B Tabnuue.

CoxpaHuTte Tabnmuy nepeMeHHbIX.
YcraHoBute cesasb ¢ CPU.

Bbibepute “Start of cycle" (Havyano umkna) B ka4ecTBe TPUITEPHON TOYKM
AN oTnagku u nsameHeHus. Beilbepute “Every cycle" (kaxgblv Lnkn) B
KayecTBe YacToTbl cpabaTbiBaHUsS Tpurrepa.

AkTnBmanpynte ytunuty “Monitor Variable® (koHTponb nepemeHHon).
MpoBepbTe BCe AaTYMKM Ha MOLENN KOoHBerepa.
Bbingute ns ytunntbl KOHTPONA NepeMeHHON.

[ins npoBepku BbIxogoB BBeauTe "1" ogHy 3a gpyron B ctonbue Modify
Value. AktuBunaunpynte dyHkumio “Modify“. T.0. Bbl npoBepunu Bce npusoasl
Ha MoJenu KoHBewepa.

Tenepb Bkl 3HaeTe, Kak NnpoOBEPUTb d)yHKLIMOHaﬂbHOCTb moaenu KOHBe|7|epa.

Training Center
for Automation and Drives

Ctp.9-17/21 ST-7PRO1
Bo3MOXHOCTN TeCTMpOBaHWSA



SIEMENS

s War - VAT
Table Edit

ana)KHeHMe: Nn3IMeHeHne nepemMeHHbLIX B pexnme Stop

Inzert

IS [=] E3

DR 8| ¢

PLC Yiew Option: Window Help
Set Trigger... Ctrl+R g an| drlwa]| s
Fonitor Chil+F¥ @;;?l | | II II —l
hA odify Ctrl+F3

Update Maonitar Values F¥
Activate Modify Values F3

Ena ripheral Outp iift+F 3

Lizplay Force Yalues F2
Earee
Stop Foreing

i aditi Walie as Eamment: B2

YAVAT1 -- Mein Projekt\Mein Programm OMNLINE -|0O] =l
I bddress |[Syvwbol |Monitor Format |Monitor WValue [Modify Value
Pow g |—— HEX TH16HFFFF
PQw 6 [—— HEX WH16H#CAFE
Toggles 'dizable autput’ of the penpheral outputs ondoff. Enables ‘Mohive | NS |DNLIN | Edit |3 1 A
SlMATlC S7 Date: 03.11.2005 A" Information and Training Center
File: PR;01-_095,13 ”4 Knowledge for Automation

Siemens AG 1999. All rights reserved.

Lenb

Kak coenatb

PesynbTtat

v

B cnyuae ownbkn CPU nepexoaut B pexxum STOP. Celtvac Bawa cuctema
nepexoauT B onpeaeneHHoe CocTosiHne. Bbl HamepeBaeTeCh NPOKPYTUTL
KOHBeWNep A0 CBETOBOro 6apbepa Mcnonb3ys PyHKUMIO USMEHEHUS B pPEXMME
STOP.

* [epekntounte CPU B pexum STOP.

» B tabnuue nepemeHHbix VAT 1 BBeouTe HOBYIO CTPOKY ¢ agpecom PQB 20
(PQB 8).

* T[lepekntounte chopmat otobpaxeHus B "BIN" (ABOUYHBIN).
+  Beegute "00100000" B ka4eCTBE HOBOIrO 3HA4YEHUA AN CO30aHHOro agpeca.
+ BblbepuTe nyHKT meHio Variable -> Enable Peripheral Outputs.

*  Bkntounte dyHKUMKM KOHTPOIS UCNONb3ysa NYHKT MeHo Variable -> Activate
Modify Values.

* [MpokpyTuTe KOHBEWEpP HanpaBo, Noka OyTbifka He 4OCTUTHET CBETOBOMO
Oapbepa.

* [lo poctmxeHun ceeToBOro 6apbepa HaxxmuTe kHonky “ESC” ons okoH4YaHus
npouecca.

Bbl Hay4Mnmcb N3MeHATb nepemeHHble B pexume STOP.

Training Center
for Automation and Drives

Ctp.9-18/21 ST-7PRO1
Bo3mMoXxHOCTHU TecTnpoBaHua
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— Manitar Trigger Point
{* Start of cycle

= End of cycle

" Transition ko STOP

— Monitor Trigger Frequency
" Once
¥ Every coole

— Modify Trigger Point
% Start of cpcle

" End of cycle

= Transition ko STOP

— Modify Trgger Frequency

Cancel Help

[ ———

Hetwork

-—q
'
(s

-

1

Q8.6 =

HononHutenbHbIi cermeHT B OB 1 nporpammel "My Program”

08.6 (Q4.6)
a

YHpa)KHeHMe: TPUITepHble TOYKU ANAd usSMeHeHuUs nepemMeHHbIX

Define Trigger

Exercise: Setting the Trigger while using the "Modify” Function

_=

SIMATIC S7

Siemens AG 1999. All rights reserved.

Lenb

Kak penaTtb

PesynbTtat

Date: 03.11.2005
File: PRO1_09E.19

Information and Training Center
Knowledge for Automation

Bbl 4OMKHBI MOHATL CMbICI TPUITEPHBIX TOYEK NMPU UCNOMb30BaHNM OYHKLNM
Modify Variables (u3meHeHNsi nepeMeHHbIX).

+ BeeguTte HoBbIN cermeHT B OB1 nporpammbl "My Program" (cm. cnang).
+ [lepepanite Bce 6moku 13 nporpammbl "My Program”.

* [lepekntounte CPU B pexxkum RUN, ecnun oH HaxoauTcs B pexume STOP ¢
npeablayLero ynpaxHeHusl.

* B Tabnuue nepemenHbix VAT 1, BBEauTe AononHUTENbHbIM agpec Q 8.6.

» YcrtaHoBuTe Modify Trigger Point (M3aMeHeHune TpurrepHbix TO4eK) Kak
rnokasaHo Ha cnange.

* [lonblTantecb n3amMeHNTb BbIxoabl B "0".
* Ecnn 3To He BO3MOXHO, NOMbITaUTECh C APYrON TPUMTEPHOMN TOYKOMN.

Tenepb Bbl 3HaeTe paboTaloT TPUITEpPHble TOUYKU C OYHKLUMEN U3MEHEHNS

nepemMeHHbIX.

Training Center
for Automation and Drives

Ctp.9-19/21

ST-7PRO1

Bo3moXHOCTW TecTupoBaHus
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yl'lpa)KHeHMe: npunHyauntTenbHoe NaMmeHeHune

&ﬁ\far - [WAT1 -- Prol1_16\My Program] DMLIMNE oy ]

ﬁ Table Edit Insert PLC REEUELE “fiew Options ‘Window Help - IE’ |5|
Dl@lnl él cXJ || Setlllggel... Ctil+R ?lﬁlﬂl é‘trl'lgpll Wl

Monitor Chil+F7
I Address |S§meol M odify Chil+F3 IHDnitDr FDrmatIHDnitDr ‘Ualuell-[od:i

I 16.0 |"LE1" Update Monitor Yalues — F7 EIN -
I 16.1 |™31" Activate Modify Yalues F3 BTN

I 16.2 [frsz0 . ) BIN

I 16.3 "5 Erable Fenphenall itpute StittrES BIN

I 16.4 ["=54" w Fo alues 2 — |BFIN

I 16.5 |["INIL™ e | d UsIn

I 16.6 |"INIz" alVar - Force Values : MPl = 2 [Simulation) |_ (O] x|
I 16,7 |"INI3™ ~ Table Edit Inzert PLC REEVEGIEE View Options Window Help

Q2 20.1 |"H1"™ (. - Sef Tifgaer.. [t et [ i [t |

R TR a1 D i ony |2l Fil ]

0 =0.% |"HIT ﬁ Force Values : MPI1 (et [Chi[-ES ;Iglﬂ
Q 0.4 |THar Address 4 B pdate fmritanalies E

o 20.5 |"K1 CONVERN Letivate Modialues U

:\ o & LTS S SRTITT R Enatle Fenptersal Nitputs Shift+ES
. . i Display F Wl Fz2

Dizplays the force vanables activate P DS

Stop Farcing

Faree Yalielas Eomment, B2

I 0.0 |--- |[EIN z#1
I 0.1 |--- |[BEIN z#0
I 0.2 |——- |[BIN 2#1

Activates the ourent foree variables in the moduls. INS  [OMLIN Edit (441 %
ate: 03.11.2005 % Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_09E.20 '[ d Knowledge for Automation

Lenb HapyLwmnucb curHarnbl oT AaT4MKoB. Bbl 4OMmKHBI NpOMOAenupoBsaTth 3Ty
cuTyaumio, ncnonb3sysa dyHkuuo otnagku «Force» (MpuHyanTensHoe
N3MeHeHne)
Kak gpenatb * B uHcTpymeHTe “Monitor and Modify Variable« (KoHTponb 1 nameHeHune
nepemeHHbIX) Bbibepute nyHKT MeHto Variable -> Display Force Values.
* B okHe "Force Values" (npuHyauTenbHble 3HayeHns), BBeANTe agpeca C
1 0.0 no 1 0.2 ¢ NpMHyAMTENBHO N3MEHEHHBIMW 3HAYEHNSIMM (CM. cnang).
* [lepekntounte PyHKUMIO MPUHYANTENBHOIO N3MEHEHUs, BbIOpaB NyHKT MEHIo
Variable -> Force.
+ 3akpownTe okHo "Force Values®.
» [lpoBepbTe kak noeaet ceba CPU.
PesynbTar MpuHyaMTenbHble 3HaYeHNs Tenepb HasHayYeHbl BbIGpaHHbIM BXOAHbLIM

CurHanam.

Training Center
for Automation and Drives
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anax(HeHMe: cTaTtycC nporpamMmmbl U KOHTPOJ1b NepeMeHHbIX
BHLAD/STL/FBD - [@FC1 - Pro1_16\My Program] ONLINE =101
{3 File Edit Inset PLC Debug View Options Window Help == x|
Dl (e-le] & wile| sl vkl ol fer b Bl 2 HEHolals i el
FCl : Exercise: Open and edit Fel j
Ell:e:t:w_‘u}::k::];:: Fimple logic operation
0.0 0.1 4.0
e
[
Fress F1 for help. [RUN Abs [Nwi |Read-Only [ v
$8 var - [@Variable Table3] OMLINE =] 3]
ﬁﬁlahle Edit Inseit PLC “aiable “iew Options ‘window Help & x|
D28 8] 2 |re(@]o] ml| =l &[o | z|| e w| 6« ||
| hddress ISy‘meJ.IMDnitor Formatlmonitur Value |M0dify Value'
Q 20.7 |"HORN"™ |BIM z2#0
FOB 20 = HEX No monitor wvalue
I N EIM 2#1
I 0.1 |--—- EIN z2#0
I A EIN z2#1
[
Pral_164y Program [INS " [OMLIN  Moritor 1] 2
Sl MATIC 87 Date: 03.11.2005 ; Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_09E.21 '[" Knowledge for Automation

Lenb

Kak coaenaTtb

PesynbTtat

Bbl oMmKHBI ByAeTe BbINOMHWUTL HECKOMLKO OTNaA0uHbIX onepaLui
O[JHOBPEMEHHO.

* B ogHOM OkHe OTKpounTe MHCTpYMeHT “Monitor and Modify Variable"
(KOHTpONb M U3MEHEHNE NEPeMEHHON), a B APYroM OTKPOWTE pefaKkTop
LAD/STL/FBD (c oTkpbITbiM 6510kOM FC1 nporpammel "My Program™).

+ Pacnonoxute o6a okHa Tak, YTobbl OHW Gbifv BUAMMbI OOHOBPEMEHHO.

* B okHe “Monitor and Modify Variable" go6asbte agpeca c10.0 no 1 0.2.

*  AktuBmaupynte dyHkumio "Monitor Variable” (KOHTponb nepemeHHow).

* B okHe pepaktopa LAD/STL/FBD akTnBM3npyinTe COCTOSIHUE Nporpammbl.

* OOGpatuTe BHMMaHue Ha 3PdEKT, KOTOPbIN OKa3biBaeT PyHKLNS
NPUHYAMTENBHOIO U3MEHEHNS Ha nporpammbl B 6rioke FC 1.

*  OTMeHuTe NpuHyanTernbHOE n3MeHeHve BblbpaB NyHKT MeHto Variable ->
Display Force Values, a 3atem Variable -> Stop Forcing.

Tenepb Bbl 3HakoMbl ¢ paGoTONM C HECKONbKUMM OKHaMK. ITO MOXET ObITb
MOJSIE3HO MNPV PELUEHUN HEKOTOPbIX Npobrem.

Training Center
for Automation and Drives
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XpaHeHMe OaHHbIX B 6y10Kax AaHHbIX

SIMATIC S7 Date:  03.11.2005 ;1’ '"f°'”}‘(a“°"| a‘;‘d Tf’ai’;‘"tg Ce’t‘_‘ef
Siemens AG 1999. All rights reserved. File: PRO1_10E.1 - nowledge for Automation
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O6nacTu xpaHeHUs1 AaHHbIX
Mepkepbl
Prep DBz
PlQ .
DB .
o | I e N y .
DBx
IIDo6nacte | | | | |77 mmmmmmmmmo
L cTek Bnoku gaHHbIX
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0630p

CTeK nokanbHbIX
AaHHbIX

Bnokun paHHbIX

Kpome nporpammHbIX GNOKOB, Mporpamma nofib30BaTensi COCTOUT Takke 13
AaHHbIX, cogepXaLlmx MHopPMaLMIo O COCTOSIHUSIX MpoLecca, curHanax uT.nm.,
KOTOpble 3aTeM 06pabaTbiBalOTCS COMMAaCHO MHCTPYKUMAM B MporpaMmMe
nonb3oBaTens.

D,aHHbIe XpaHATCA B NepeMeHHbIX NporpamMmbl Nosib3oBaTenad, KOTopble
OAHO3Ha4YHO VID,eHTVI(bVILI,VIpy}OTCﬂ no:

* MecTy xpaHeHus (agpec: Hanpumep, P, PII, PIQ, M, L ctek, DB)
*  TUNY AaHHbIX (HANPUMEp, 3NEMEHTaPHbIA MW KOMMMEKCHbIV TUN AaHHbIX)
B 3aBMCMMOCTM OT JOCTYNHOCTU, pasnmyme Takke MMeeTcsl Mexay:

* rnobGanbHbIMN NEPEMEHHBIMU, KOTOPbIE 00 BABMAITCS B rNobanbHOM
Tabnuue cumBonoB nnu rnobdanbHbIX 6Gr10Kax AaHHbIX

*  noKanbHbIMU NepPeMeHHbIMU, KOTOPbIE OOBABMAITCA B ONMcaTENbHOM
yactn OB, FB nnmn FC.

[MepeMeHHble MOTYT MMeTb NMOCTOSIHHYIO SSYENKY NaMATH B 06nacTax
oTobpaxeHnus (I, Q), obnactn mepkepos (M) n B 6110Kke AaHHBIX U OHU MOTYT
ObITb CO34aHbl AMHAaMUYeCkn Npu Bbi3oBe Groka B L-cTeke.

Ctek nokanbHbIX AaHHbIX (L -CTek) aBnseTca o6nacTblo Ans XpaHeHns:

* BpeMeHHbIX nepeMeHHbIX NporpaMMHOro 6rnoka, Bkryas CTapToByiO
uHcpopmaumo ans OB

+ Tekywmx napameTpoB, NepefaBaeMbIX Npu Bbi3oBe YHKLNIA
*  BHyTpeHHux nornveckux pesynotatoB B LAD nporpammax
Ota Tema 06cyxagaetcs B rmase «DyHKUUN 1 6nokn QyHKLMA»

Brnokn gaHHbIX NCNOJIb3YHKTCA JTOrTMYECKNMU ©nokamu nporpamMmmbl Ana XxpaHeHua
nepemMeHHbIX. B otnnume ot BPEe€MEHHbIX AaHHbIX, AaHHble B ©nokax gaHHbIX He
nponagaroT, Koraa 3aBepLuaeTcd BbiMNoriHeHWe Jfiorm4eckoro 6noka nnu korga DB
3aKpbIBAETCA.

Training Center
for Automation and Drives
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Brnoku paHHbIX (DB)

HoctynHble BceMm 6nokam

OB1

PyHKUMA N
FC10

FnmobanbHble
AaHHble

PyHKUMA DB20
FC20

Ok3emnnap DB gna FB1

bnok [daHHble
— hyHKUMN > 3K3eMmnnsApa
FB1 DB5

SIMATIC S7

Siemens AG 1999. All rights reserved.

0630p

Ucnonb3oBaHue

Co3pnanue DB

Perucrpbl

Date: 03.11.2005 “' Information and Training Center
File: PRO1_10E.3 ’>4 Knowledge for Automation

Brnoku aaHHbIX UCMOMb3YHTCA ANA XpaHEeHUs AaHHbIX nonb3oBaTens. Moao6Ho
riornyeckmum 6riokam, 6510KM AaHHbIX 3aHUMatOT NPOCTPAHCTBO B NAMATU
nosib3oBatens. Brnoku gaHHbIX cogepxaT nepemMeHHble (HanpyMep, YNCIoBblie
BENMYMHBI), KOTOPbIE UCMOMb3YIOTCA B NporpaMMe Nnomnb3oBaTtens.

Mporpamma nonb3oBaTensa MoXeT UMeTb A4OCTYN K AaHHbIM B 6nokax DB ¢
NMOMOLLIbIO OBUTOBBLIX ONepauuin uny onepauuii ¢ 6anTom, CIIOBOM UNN ABONHLIM
cnoBoMm. MoryT ncnonb30BaTbCs Kak CMMBOJSIbHbIE, Tak U aDCOMOTHBIE agpeca.

Bbl MoxeTe ncnonb3oBaTtb 6r10KM JaHHbBIX B pa3nn4HbIX BapnaHTax, B
3aBUCMMOCTU OT UX coaepXXaHus. Bo3MoXHblI TpW pa3finyHbIX Onoka gaHHbIX :

* [nobGanbHble 6GNIOKN AAHHBIX: OHM COAEPXaT MHAOPMALIMIO, KOTOpast MOXET
ObITb JOCTYNHOW BCEMU NOrMYECKUMI Briokamu B NnporpaMmmve
nonb3oBaTensl.

» Bnoku-akzemnnspbl: OHM Bcerga cBsA3aHbl ¢ KOHKpeTHbIM FB. [JaHHbie
Kaxkgoro Takoro DB formKHbI MCMOMb30BaTbCSA TOSIbKO COOTBETCTBYHOLUM
FB.

Bbl MoxeTe cosgath rnobanbHein DB, ucnonb3ysa DB -pegaktop unu
ncnonb3ys 3apaHee co3faHHbIN NoMb30BaTENbLCKAA TUM AaHHbIX .

Ok3eMnnspHble 6nokn DB gomkHbI Bcerga cosgaBaTtbesi Kak Groku,
CCbinarLmecst Ha PyHKUMOHarnbHbIA 6ok FB.

CPU nmeeT aBa pernctpa 6nokoB gaHHbIx — permctpbl DB 1 DI, T.0. Bbl
MoOXeTe OAHOBPEMEHHO OTKpPbIBaTb ABa o6noka AaHHbIX.

Bonee nogpobHyto nHdopmMaumio Bel MoxeTe HaWTK B NnogpoBbHOM Kypce no
NporpaMM1poBaHuIo.

Training Center
for Automation and Drives
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O630p TMNOB AaHHbLIX B STEP 7
BnemeHTapHble ¢ no6utHble (BOOL, BYTE, WORD, DWORD, CHAR)
Z;'g'gz 6u7) « uncnexxbie (INT, DINT, REAL)
* o6o3HavatoT Bpems (S5TIME, TIME, DATE, TIME_OF_DAY)
N S
¢ Bpemsa (DATE_AND_TIME)
CTpyKTyp1pOBaHHble
TUNbI * Maccus (ARRAY)
(6onee 32 6uT)
¢ Ctpyktypa (STRUCT)
* Lleno4yka cumBonoB (STRING)
N
Onpepgensiemble NoNb3oBaTeENEM TUMbI Tun UDT (User Defined Type —
(bonee 32 6uT) nonb3oBaTenem onpeaeneHHbIN TM)
N
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_10E.4 ">4 Knowledge for Automation
0630p Tvn gaHHbIX HAbMpaeT onpefenseT CBOMCTBA AaHHbIX, TO eCTb MHGOPMALIMIO O

dnemMeHTapHble
TUNbI AaHHbIX

KomnnekcHble
TUNbI AaHHbIX

Monb3oBaTenbcKue
TUNbl AAaHHbIX

TOM, Kakow pasmep obrnactn namsTy NPegoCcTaBnAeTCs Anst XpaHEHUS AaHHbIX,
Kakas gonyctumas obnacTtb 3Ha4eHui, KakoBo BHyTpeHHee (buToBoe )
npencraesneHne JaHHbIX B A4yenkax namMmAaTn, NCNonb3dyeMblX ANnA XpaHeHUA
OaHHbIX.

Twun gaHHbIX Takke onpegendeT, Kakue onepauunn MoryTt ObITb MCMNOJIb30BaHbI.

OnemMeHTapHble TUMbl AaHHbIX onpeaeneHsbl ctaHgapTom IEC 1131-3. Kaxabin
Takow TuMn onpegensaeT HeobxooMmoe agpecHoe NpocTpaHcTBo. Hanpumep,
Tmn “Word” nogpasymesaeT 16 6UT B NnaMsTn NonbL30BaTens.

OnemeHTapHble TUN AaHHbIX HE MOTYT UMEeTb AnuHY Bornee Yyem 32 6uta un
MOTYT MOSMHOCTBLIO 3arpy>aTbCs B akKkyMynsaTopbl npoueccopa S7 v
obpabatbiBaTbCs aNeMeHTapHbIMU MHCTPYKumamn STEP 7.

KomnnekcHble AaHHble MOTyT UCMOMNb30BaTbCA TOMNBbKO Kak KOMOMHaLus
nepeMeHHbIX B rnobanbHbiX 6rokax AaHHbIX Unu B L -cTeke unm nepemeHHbIXx,
06BbsABNEHHbIX Kak 6rokoBble napaMeTpbl B pasgene onncadun FB unn FC.

Tunbl gaHHbIX, oNpeaensemMble Nonb3oBaTenem, MoryT 6biTb MCNONb30BaHbl B
Onokax gaHHbIX UNK B onncaTenbHOM Yactu 6roKoB.
Bbl cosgaete UDT ¢ nomoulbto pegaktopa 61okoB AaHHbIX.

Ctpyktypa UDT moxeT cogepxatb rpynny anemMmeHTapHbIX U/UnmM KOMNAEKCHbIX
TMNOB AaHHbIX 1 apyrux UDT.

Training Center
for Automation and Drives
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CkansipHble TUNbl AaHHbIX B STEP 7
KnioueBoe cnoBo| | inuHa (6uThbI) MpumMep KOHCTaHTbI AAaHHOro TUNa
BOOL 1 1m0
BYTE 8 B#16#A9
WORD 16 WH#16#12AF
DWORD 32 DW#16#ADAC1EF5
CHAR 8 'w'
S5TIME 16 S5T#5s_200ms
INT 16 123
DINT 32 65539
REAL 32 1.2 unn 34.5E-12
TIME 32 T#2D_1H_3M_45S_12MS
DATE 16 D#1993-01-20
TIME_OF_DAY 32 TOD#12:23:45.12
SIMATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
File: PRO1_10E.5 ’>4 Knowledge for Automation

Siemens AG 1999. All rights reserved.

BOOL, BYTE, WORD
DWORD, CHAR

S5TIME

INT, DINT, REAL

TIME

DATE

TIME_OF_DAY

MepemeHHble Tuna BOOL copepxaTt oguH GUT, NnepeMeHHble, UMetoLLMEe TUMbI
BYTE, WORD 1 DWORD npenctaensitoT, COOTBETCTBEHHO,
nocneposartenbHocTn 8, 16 n 32 6uT. MNpegonpeneneHHblie CMbICNIOBbIE
3Ha4YeHUs1 OTAEeNbHbIX OUTOBLIX NO3ULIMIA ANS 3TUX TUMOB AAHHbIX HE
npeayCcMOTpPEHbI.

CneumanbHbIMK hopmMamMn 3TUX TUNOB AaHHbIX sBnatTca BCD unucna
(OBOUYHO-AECATUYHBIE YKCna) , COOAEPXKMMOE CHETHMKA, UCNONb3yeMOe BMECTE
¢ doyHKumen cyeTa, n 3HavyeHue Tnna CHAR, koTopoe npeacTtaBnsieT cobon
cumson B ASCII -koge.

MepemeHHble, nmetowme Tun S5TIME, Heobxoaumbl Anst TANMEPHbBIX PYHKLMA.
Bbl onpepenseTte Bpems B Yacax, MUHyTax, CekyHaax v MunnucekyHgax. Bol
MOXXeTe BBOAUTb 3HAYEHNSI BPEMEHU C UCMOSIb30BaHMEM NOAYEPKNBaAHMS
(1h_4m) nnn 6e3 nogyepkmBanus (1h4m).

®yHkumm FC 33 n FC40 13 ctaHgapTHON 6ubnmnotekn npeobpasoBbiBaOT TUM
S5TIME B Tvin TIME v Tun TIME B cpopmat S5TIME.

I'IepemeHHble 9TUX TUNOB OaHHbIX NpeacTaBNAOT YMcna, KOTopble MOryT
MCNoJb30BaTbCA B MaTeMaTU4YECKUX onepaunax.

MNepemeHHas Tuna TIME 3aHumaeT B namaty gBonHoe crnoBo. Coaepxumoe
nepemMeHHON MHTepnpeTmpyeTcs Kak anuHHoe uenoe ymcno (DINT) B
MUIIIIMCEKYHAAX U MOXET ObITb U NONOXUTENbHBIM UK OTpULaTENbHBIM
(Hanpumep: T#1s=L#1 000, T#24d20h31m23s647msw = L#214748647).

MepemeHHble, nmetoime Tun DATE, coxpaHstoTcsa B cnose B hopme
6e33HakoBoro uenoro. CogepXnmMoe nepemMeHHon NpeacTaBnsieT KONMYecTBO
AHen, HaumHasi ¢ 01.01.1990 (Hanpumep: D#2168-12-31 = W#16#FF62).

MepemeHHas Tuna TIME_OF_DAY 3aHMMaeT B namsTi ABoNHoe cnoeo. OHO
COAEPXNUT KONMYECTBO MUINMCEKYHA OT Havana aHsa (0:00) B chopmaTe
6e33HakoBoro uenoro (Hanpumep: TOD#23:59:59.999 = DW#16#0526_5B77).

Training Center
for Automation and Drives
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CnoxHble TUNbl AaHHbIX

OZHOro THMa)

KnrouyeBoe cnoBo OnuHa (buThbI) Mpumep
DATE_AND_TIME 64 DT#97-09-24-12:14:55.0
STRING 8 * (uncno “This is a string”

(cTpoka cMumBOnOB CMMBOJIOB +2) ‘SIEMENS”

Makc. 254 cuvBona)

ARRAY onpepgenseTcs Measured values: ARRAY[1..20]
(Fpynna anemeHTOB norne3oBarernem INT

STRUCT onpegensietcs Motor: STRUCT
(FTpynna anemeHTOB nonb3oBarenem Speed : INT
Pas3nNUYHbIX TUMOB) Current: REAL
END_STRUCT
ubT UDT kak 6nok UDT - amemeHT
maccuBa
(User Defined Data Type = onpegenseTcs
“LlLlabnoH", cocTosALLunn nonb3oBaTenem STRUCT Drive: ARRAY[1..4]
M3 CKangapHbIX Unu Speed : INT UDT1
CTPYKTYPUPOBAHHLIX TUMOB Current: REAL
END_STRUCT
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
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KomnnekcHble
TUNbI AaHHbIX

OnpepeneHHble
nonb3oBareniemM
TUNbIl AaHHbIX

KomnnekcHble TUMbl AaHHbIX (MaccuBbl U CTPYKTYPbI) NPEACTaBNSAT rpynnbl
3MIEMEHTAPHbIX UMW CIOXHBIX TUMNa OaHHbIX.

Onu noseonaoT Bam co3gaBaTb TMN AaHHbBIX, KOTOPbIN MOXET UCMNOMb30BaThCS
B Ballen 3agaye Ansa onvcaHmsa 6onblumx 06 beMoB AaHHbIX 1 0bpabaTbiBaTh
MX Ha CMMBOSIbHOM YPOBHE (C CUMBOJIbHOW agpecaunen).

KomnnekcHble TuMbl AaHHbIX He MOryT cpa3y obpabaTbiBaTbCsA C MOMOLLBIO
NHCTPyKuun STEP 7 (oHn gnuHHee 32 6uT), a TONMbKO NOCNE40BaTENBHO (N0
OAHOMY 3NEMEHTY 3a OfVH pa3s).

KomnnekcHble TUMbl AaHHbIX AOMMKHBI ObITb 3apaHee onucaHbl. TUn gaHHbIX
DATE_AND_TIME umeeT gnuHy 64 61ToB. [MHbI 4aHHBIX TUNA MaccuB
(ARRAY), ctpyktypa (STRUCT) u ctpoka (STRING ) onpegenstoTcs
nonb3oBaTenem.

lMepemeHHbIe KOMMMIEKCHOro TMna AaHHbIX MOTryT 06 bABASATLCS TOMNBKO B
rnobanbHbiX 6rIo0Kax AaHHbIX U Kak napameTpbl UKW foKarnbHble NepeMeHHbIe
normyeckux GIoKoB.

Twnbl gaHHbIX, ONpeaeneHHbIe Nonb3oBarteneM, NpeacTaBnAlT cobon
CaMOCTOATENbHO 3afaHHyo CTpyKTypy. OHa xpaHuTes B 6riokax UDT (UDT1 ...
UDT65535) 1 MoxeT BbiTb UCNOMb30BaHa Kak LWaboH B APYroM Tune AaHHbIX.

Bbl MOXeTe UCMorb3oBaTh 3TN GIOKM MHOTOKPATHO NP CO34aHNUN OOHOW U TOW
)K€ CTPYKTYpbl HECKOIbKO pas.

Mpumep: B 6Grioke aaHHbIX Bam TpebyeTtca ogHa 1 Ta xe cTpyktypa 10 pas.
CHauana Bbl onpefensieTe CTPYKTYpy U coxpaHsieTe ee, Hanpumep, kak UDT1.
B DB Bbl onpegensete nepemeHHyto "Addresses ", kak MaccuB € AeCATbIO
anemeHTamu Tuna UDT1:

Addresses array[1..10]
UDT 1

T.o. Bbl cozganu 10 nepemeHHbix Tuna UDT1 6e3 mHorokpaTHoro nx Habopa Ha
KnasuaTtype.

Training Center
for Automation and Drives
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Mpumep cTPYKTYpbI

Motor_data

Operating Speed, Tun Integer

C1pykTypa ¢ umeHem "Motor_data"
(HeCKONbKO 3NEeMEHTOB OAHOrO TMNa
Startup Current, Tun Real OaHHbIX)

Rated Current, Tun Real

Turning Direction, Tnn Bool

OTob6paxeHue B pegakTope nporpamm (65nok aaHHbix DB 1):

Pro1_16%My

Type
STRUCT
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i
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operating speed

+2.0 rated current REAL 0.000000e+000
+6.0 startup current REAT 0.000000=+000
+10.0 wax_temperature REAL 0.000000e+000
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CTpykTypa PucyHok nokasblBaeT npuMep CTpYKTypbl ¢ uMeHeM “Motor_data". Ctpyktypa

COCTOWT 13 HECKOJIbKUX 37IEMEHTOB PasfiMyHbIX TUMNOB AaHHbIX. OTAenbHble
3MEeMEHTbI CTPYKTYPbl MOTYT GblTb CKanspHbIMU UIN CTPYKTYPUPOBAHHLIMU
TMNamu gaHHbIX. JocTyn K oTAenbHbIM 3NeMeHTaM CTPYKTYPbl MPOUCXOAUT No
nMeHun. T.0. NporpaMmMa CTaHOBUTCA Gonee YnTaGernbHON.

YT106bl MMETL JOCTYN K 3rIeEMEHTaM B CUMBOJSbHOM BuAe, OroK AaHHbIX OOMKEH
Takke UMeTb CUMBONNYECKoe UMs, Hanpumep, “Drive_1”.

MpuMepbl 4OCTyNa K OTAEMbHbIM 3NIEMEHTaM CTPYKTYPbI:

L “Drive_1".Motor_data.rated_current unu
L “Drive_1".Motor_data.operating_speed

“Drive_1" — cumBonu4yeckoe nMs 6noka gaHHbIX, KOTOPbIA COAEPXKUT CTPYKTYPY.
MMsi CTPYKTYpbI yKa3biBaeTCs Nocne CUMBOJSTLHOMO UMEHWN Yepes TOUKY.
OneMeHT CTPYKTYpbl criegyeT Nociie UMeHU CTPYKTYpPbl TakKe Yepes TOUKY.

OnpepenuTb KntoueBoe cnoBo anst ctpykTypsbl - "STRUCT". KoHew, CTPYKTYypbl Yka3biBaeTCs
cTpykTypy B DB "END_STRUCT". Nms cTpykTypsbl - "Motor_data".
Training Center Ctp. 10-7/18 ST-7PRO1
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NMpumep maccuBa

Measuring_point

1. Measuring_point, Tun Real )
2. Measuring_point, Tun Real . .
: : MaccuB ¢ umeHem "Measuring_point"
3. Measuring_point, Tun Real \ (HECKOIMbKO 3NeMeHTOB OHOro TUna
. OaHHbIX)
| 10. Measuring_point, Tun Real | )

OTo6paxeHune B pegaktope nporpamm (6nok aaHHbIx DB 2):

DB2 -- Pro1_16\My

Type

]
T R
e R e e
TR S R e ]
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ARRAY[1..10]

measuring point
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MaccuB

OnpepgeneHue
maccuBa B DB

MpumeyaHue

MpocMoTp AaHHbIX

Information and Training Center
Knowledge for Automation

File: PRO1_10E.8 '4’4

MaccuB coCTOUT M3 HECKONBbKUX 3NIEMEHTOB 04HOro Tuna. Ha cnarige Bebl
Buante maccue "Measuring_point" ¢ 10 anemeHTamu Tuna REAL.

B aToM MaccrBe MOXHO XpaHUTb pesyrnbTaTbl KaKMX-nMbo namepeHnii.

KntoueBoe cnoBo maccuea - "ARRAY[n..m]". lNepBLin (n) n nocnegHun (m)
3aNeMeHTbl YKa3blBaloTCA B KBapaTHbIX ckobkax. B npumepe [1..10] o3HavaeT
10 anemeHTOB, rae nepBbI ANeMeHT agpecyeTcd no unaekcy [1], B nocnegHuin
no nHaekcy [10]. BmecTto 3anucu [1..10] Bl moxeTe, Hanpumep, onpeaenuTs
[0..9]. BT0 BMSIET TONBKO Ha AOCTYN K 3fIeMEHTaM.

UTto6bl co3gaTb NycTon 6ok AaHHbIX, ONpeaenMTe MacCuB 3NIEMEHTOB HYXXHOIO
Bam tmna.

YT06bl NOCMOTPETH 3HAYEHMS 3NIEMEHTOB MaccuBa BbiIGepuTe MyHKT MEHIO
View -> Data View 4ToObl NepekniovmMTbCA B MPOCMOTP AaHHbIX. B 3TOM OKHe B
cton6ue "Actual Value" Bbl HanpeTe TekyLume 3Ha4YeHUs areMeHTOB MaccuBa.

m DB2 -- Pro1_16\My Program

Initial ¥alue |[Actual Value
easuring point[1] |REAL 0.000000=+000|1,000000e+002
easuring point[2] |REAL 0.000000e+000 |1.023000e+002
easuring point[3] |REAL 0.000000e+000 |1.035000e+002
easuring point[4] |REAL 0.000000e+000 |1.067000e+002
easuring point[5] |REAL 0.000000e+000|1.052000e+002
easuring point[6] |REAL 0.000000=+000|1,050000e+002
easuring point[7] |REAL 0.000000e+000 |1.055000e+002
easuring point[3] |REAL O0.000000e+000 (1.060000e+002
easuring point[3] |REAL 0.000000e+000 |1.079000e+002
easuring point[10] |REAT 0.000000e+000

Training Center Ctp. 10-8/18 ST-7PRO1

for Automation and Drives
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Co3paHne HOBOro 61oka gaHHbIX

ELADISTL!FBD : Programming Blocks
File  “iew DOptions

Help

@:@IEIEI

Mew Data Block E3 I

DB Editor

x

" Data block referencing a user-defined data type

™ Data block referencing a function block

Entry point: Wig
IF'lc-iect j IEDmpnnent View Elack: DE4
M ame: Project  Storage pathe Programming toal;
IF'lEﬂ _15 =l IE: he7_courseshProl_16 — Ezliz
' Data block
=& Prel_16 i3 DB o3 DE2
Bz My Program
it Source Files
Beference:
Obiject narme: DB4
Object type: IData Block.

\/

| ok I Cancel | Help
SI MATIC 87 Date: 03.11.2005 " Information and Training Center
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MporpamMmmHbIN
penakTop

OwnanoroBoe okHO
llNewll

Odunanorosoe OoKHO
"New Data Block"

Bbl MOXXeTe OTKpbITb CYLLECTBYHOLLMIA OMOK AaHHbIX UK CO30aTb HOBbIV C
nomoLubio pegakrtopa LAD/STL/FBD.

Korga Bbl HaxkumaeTe kHonky "New", oTKpbiBaeTcs gnanorosoe okHO "New".

Bbl BbIGMpaeTe 3a4ecb NPOEKT U NporpamMMy nofb3oBaTens, a 3aTteM BBoguTe,
Hanpumep, DB4 B none “Object Name”. Korga Bel nogTBepxaaeTte Ball BBOA
Yyepes kHonky "OK", nosenseTcsa gnanorosoe okHO "New Data Block" (HoBbIN
GrOK AaHHBbIX).

B aTom gnanorosom okHe Bbl BbibupaeTe Tun 6roka AaHHbIX, KOTOPbIA AOMKEH
ObITb CO3aaH:

Data Block (rnmobanbHblii 6510K AaHHbIX)

Data Block Referencing a User-Defined Data Type (co3gaeTt 6nok AaHHbIX,

cBsa3aHHbI ¢ Tunom UDT)

Data Block Referencing a Function Block (co3gaet aksemnnsip DB gns
6noka FB). 3ta Tema nogpobHo o6cyxaaeTcs B rnase «PyHKUUN U

PYHKUMOHanMbHbIE BNOKMY.

Training Center
for Automation and Drives

Ctp.10-9/18

ST-7PRO1
XpaHeHune gaHHbIX B 6riokax
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BBoa, coxpaHeHue, 3arpy3ka MU KOHTPOJIb 6/10Ka AaHHbIX

LAD/STL/FBD

- [DB4 -- Pro1_16\My Program]
1= File Edit Inzet FLC Debug “iew Option: Window Help

D] & FEE] oo | S ] ] x

o
i
i

Pttt T
| e e A e At

Nurwber of parts

Filling time

S5TIME SOTH3IS

Filling lewvel rmin

REAT

ARRAT[1..10]

ot
R

B

R

Press F1 for help. | Dffline |&bs  [INS [MOD 4
ate: 03.11.2005 % Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_10E.10 '[ ad Knowledge for Automation

BBoAa AaHHbIX

Ctonbubl

CoxpaHeHue

=1

3arpys3ka

il

KoHTponb

12

Bbl BBOgMTE MHOMBMAYarbHbIE (HE MOBTOPSIOLMNECH) SNIEMEHTHI JaHHbIX B
Tabnuue. Ytobbl caenaTh 370, BoibepuTE NeEpBYO CBOOOAHYIO CTPOKY B
ctonbue «Name» (Mims1) n BBEAUTE onucaHue anemeHTa. Bbl MoxeTe nepenTu
k apyrum ctonbuam — Type (Tun), Initial Value (Ha4yanbHoe 3HayeHue) 1
Comment (KommeHTapun) ucnonb3ys Tabynsuuio.

3HaveHne cTonbuUoB crneaytoulee:

* Address - BBOOAWUTCS peakTopoM NpOrpaMmM BO BPEMS COXPaHEHMS.
3710 agpec nepBoro 6arta obnacTu namsaTn, 3aHMMaeMomn
nepemeHHon

*+ Name - CnmBObHOE UMS aneMeHTa

+ Type - Tun gaHHbIx (Bbl BoiBMpaeTe Tn ¢ NOMOLLBIO NpaBom

KHOMKN MbILLIN)

- HayanbHoe 3Ha4yeHune gnsa anemeHTa. Ecnun Bbl He
JenaeTe 34ecb BBOAa, TO B KA4eCTBE Ha4arbHOro
3Ha4YeHMs NPUHUMAETCS HYMb.

- KommeHTapumn ona anemeHTa gaHHbIX
(He obszaTenbHO).

¢ [|nitial Value

e Comment

CoxpaHsiiTe 610K AaHHbIX Ha XXECTKOM AMCKE MO HaXaTuo Ha UKOHKe C
JVNCKETON.

Takxke kak n nornyeckune 61oku, 6r1okm AaHHbIX Bl MoxeTe 3arpyxaTts B CPU.

YUTt06bl KOHTPONMpPOBaTL TEKYLLME 3Ha4YeHNUs1 B Brioke AaHHbIX, crepsa
nepekntounTecs B pexum «Data View» (MpocmoTp AaHHbIX). Bl MOXeTe
KOHTpONMpoBaThb OroK AaHHbIX, NOMb3ysCb KHOMKOM OYKOB Ha NaHenu
MHCTPYMEHTOB (NMOCTOsIHHOE OTOBpaxeHue AencTBMTeNbHbIX 3HaveHun DB B
CPU).

Training Center
for Automation and Drives
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HOCTyn K 3J1IieMeHTaM AaHHbIX
| 8 6ut |
7 0
6anT AaHHbIX 0 ]—» DBB 0
0anT AaHHbIX 1 DBW 0
0anT AaHHbIX 2
» DBDO
0anT AaHHbIX 3 J
> DBX 4.1
—I » DBD 8188
DBW 8190
GaiiT 8191 ]—> DBB 8191
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_10E.11 '[’4 Knowledge for Automation
MaBHoe Bbl agpecyeTech B 6r10Ke faHHbIX K 3fleMeHTaM gaHHbIX 6anT 3a 6anTom, kak

Bbl genanu a1o ¢ 6utoBOM NamsTbio. Bl MOXeTe 3arpyxatb 1 KonMpoBaTb
GanTbl AaHHbIX, CNOBa 1 ABOWHbIE cnosa. [1pu ncnonb3oBaHun crios, Bbl
yKasblBaeTe npu onepauun agpec nepeoro 6arita cnoea (t.e. L DBW 2). [1a
GanTta 3arpyxatoTcs, HaumMHasi ¢ JaHHoro agpeca. Npu onepaumsax ¢ ABONHbIMU
crnoBamu 3arpyxatotcs 4 6anTa ¢ ykasaHHoro Bamu agpeca.

Yucno, anvHa KonunuyecTtBo 6r10KOB AaHHbIX 3aBUCUT OT ncnonbdyemoro CPU. MakcumanbeHasi
nnuHa 6noka coctaenseTt 8K ana S7-300 u 64K ansa S7-400.

MpumeyaHue Ecnu Bbl nbiTaeTecb agpecoBaTbCs K HECYLLECTBYIOLLUM 3rIEMEHTaM Unm
6rnokam gaHHbIX, U ecnu Bel He 3anporpammupoBany OB 06paboTku owmnoKm,
To CPU nepexogut B pexum STOP.

Training Center Ctp.10-11/18 ST-7PRO1
for Automation and Drives XpaHeHue gaHHbIX B 6rokax
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D,OCTYI'I K 3J1IieMeHTaM AaHHbIX
OBLIULbLIT lMonHoueHHbIN aocTyn
aoctyn
DB 19 abcontoTHbIN CUMBOJUYECKUN
(Cumeon. nwvs: Values)
0 ) | 5 4 or | ADB19.DBX0.0 | or | A*“Values"Start
1
2
5 Number 1 e or | LDB19.DBW2 | o |L “Values".Number
4
5 LEDp e or | LDB19.0BB5 | o | L “Values"Loop
6
7
8
9
6uT ganHbIX 0.0
C MeHeM anemeHTa "Start"
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_10E.12 y Zand Knowledge for Automation

OTtkpbiTHe DB

DocTtyn k DB

CumBonunyeckas
appecauusi

MpumeyaHue

Komanga "OPN DB..." oTkpbiBaeT rnobanbHbi 6ok gaHHbIX. Ecnn gpyron
rno6anbHbIn 610K 4aHHBIX Obif yXKe OTKPbIT, TO OH aBTOMATUYECKU
3akpbiBaeTcs. Ecniv DB 6bino onpepeneHo cMMBoribHOE MMs (Hanpumep,
«Valuesy»), To 6roK JaHHbIX TaKKe MOXET OblTb OTKPbLIT C MOMOLLbI KOMaHAbI
OPN "Values".

KomaHabl ans uteHus (Load) u 3anucu (Transfer) ocywectensoT goctyn k DB,
Kak nokasaHo Ha pucyHke. Ecnv DB yxe 6bina oTkpbiTa, TO 4OCTAaTOMHO MPOCTO
komaHgbl Load nnu Transfer. CoBMeLLEeHHasa MHCTPYKLMS, HanpuMmep,

L DB19.DBW?2 skntovaeT HyxxHyto Bam DB. KomaHga oTkpoeT 6ok gaHHbIX.

CumBonu4yeckun 00CTyn BO3MOXEH TOJ1bKO TOrga, Korga BbINOJIHEHbI
cneaywoume TpeGOBaHVIFIZ

1. [Ona DB 6bino 3aBegeHo CMMBONMYECKOE MMSA B Tabrivue CMMBOJIOB.

2. OtaenbHbIM 3nemMeHTaM AaHHbIX B 6r10ke AaHHbIX Obinv 3aBeaeHbl
CMMBONUYECKNe nMeHa ¢ nomolbio pegakropa LAD/STL/FBD.

Mpumep: komaHga L “Values”.Number oTkpbiBaeT DB ¢ umeHem “Values” n
3arpyxaet aneMeHT AaHHbIX ¢ uMeHeM “Number”.

Kak npaBuno, Bbl 4omkHbI UCNonb3oBaTh CUMBONMYECKyto agpecauutio DB. 3T1o
obGecrneuynBaeT crieqytoLlne NpenmyLLecTsa:

* nporpamma 6onee untabensHa,

* 3TO rapaHTUpyeT A0CTyn K npasusibHomy DB,

* nerye BHOCUTb M3MEHEHUS B CTPYKTYpbl AaHHbIX B DB. MNpun abcontoTHoM
appecauuu kK DB, Bbl 4OMmKHBI BPYYHYIO MCNPaBNsiTb BCe y4acTKun B
nporpamme, rge ocyulectsngetcsa goctyn k DB. C cumBonbHon agpecaunen
rnierye BHOCUTb KOPPEKTUPOBKW, UCMONb3Yyst UCXOOHYH0 nporpammy. PaboTa ¢
ncxogHeiMu harinamm obcyxgaeTtcs B nogpobHOM Kypce no
NpOrpaMMmnpoBaHuIo.

Training Center

for Automation and Drives

ST-7PRO1
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MpurogHocTb oTKpbITOro DB
OB 1
FC 1
OPN DB4
L DBW2 V T DBW 4 | DB 4 FC 2
T DBW 8 | DB S
CALL FC1 OPN DB5
L  DBB6 [DBS OPN DB 6
T DBwW2 |[DBA A - T DB2.DBB 0
L  DBW4
FB 1
-
CALL FB1, DB1 |
/!
L DBW 10 | DB 22 ?77?
SIMATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
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BBegeHue Bnok gaHHbIX OCTaeTCcsa OTKPbITLIM, MOKa HE OTKPLIT HOBbIV DB nnu go
OTKpbITMSA JocTyna Kk gpyromy DB KOMOMHMPOBaHHOWM MHCTPYKUMEN (Hanpumep,.
L DB4.DBWS6).
BbizoBbl FC Ecnun nporpamma Bbixoant n3 OB nnn FC npu Bbi3oBe apyron yHKUMN,

BbizoBbl FB

MpumeyaHue

TekyLwunn 6ok AaHHbIX ocTtaeTcs B cune. Korga Bel Bo3BpalLaeTecs 13
Bbl3aBaHHOM FC, BHOBb OTKpbIBAeTCHA OMOK AaHHbIX, KOTOPbIA Obl OTKPLIT, KOraa
Bbl BbILLINKM U3 gaHHOro Onoka.

BeizoB FB nponcxogut nHave. C FB Bceraga cesizaH ak3emnnsp DB (Gonblie
nHpopmaumm - B rmaee "®yHkuumn n pyHKLMOHanbHbIe 6rokun"). MNpu Bbi3oBe
YHKUMOHaNbHOro 6ri0ka, aBToMaTUYeCKM OTKPbIBAETCS CBA3aHHbIN DB.
Korga Bbl Bo3BpallaeTech nocre Bbi3oBa 6510ka, OTKPbITHIN Npexae
rnobanbHein DB yxe He OTKpbIT.

OTO0 03HayaeT, 4To nocre Bbi3oBoB FB, Bbl A0MKHbLI BHOBb OTKPbIBATb
HeobxoaumMbln Bam rnobanbHbin DB.

Bbl MOxxeTe oTKpbITb DB, Ucnonb3ys COOTBETCTBYHOLLYIO MHCTPYKLMIO,
Hanpumep, OPN DB. Bbl MmoxeTe Takke oTkpblTb DB, ncnonesys, Hanpumep,
"DB 4.DBW6". B aTtom criyyae oTkpbIT DB 4.

PekomeHagauusa: Ecnn BO3MOXHO, NCNOSb3YNTE MNOSHbIA COCTAaBHOM A0CTYM K
Onokam JaHHbIX.

Training Center
for Automation and Drives

Ctp.10-13/18 ST-7PRO1
XpaHeHune gaHHbIX B 6riokax
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Tun paHHbIX, onpeaensemMbin nonb3oBaTtenem (UDT)
UDT 6nok - wabnoH Mo6anbHbLI DB (Mpumep)
Flour Flour A A
Milk Milk
Eggs I]I:”::> Eggs > Peuent
Yeast Yeast !
Sugar Sugar )
= Flour )
Milk
Eggs > Peuent
2
east Maccus un3
DB, cozpgaHHasa Ha ocHoBe UDT Sugar 3-X anemeHTOB
< Tvna UDT
Flour Flour
Milk Milk
Eggs Eggs > Peuent
Yeast Yeast 3
Sugar Sugar ) Y,
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
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Ucnonb3oBaHue Tunbl gaHHbIX,0NpeaensemMble Nnonb3oBaTenem, UCNoNb3yTCA ANs:

Onpegensiembin
nonb3oBarenieM
TMN gaHHbIx (UDT)

*  CO3[4aHus CTPYKTYPUPOBAHHbIX OMOKOB AAHHbIX

* CO34aHus MaccuBOB, KOTOPbIE CoaepXXaT OAHY CTPYKTYPY HECKOIbKO pas,

* CcO34aHus nokanbHbIX nepemeHHbix B FC, FB onpegeneHHom cTpyKTypbl (CM.
rnaBy «PyHKUMM U DyHKUMOHANbHbLIE BOKN».

OnpepeneHHble nonb3oBaTenem TUnbl XxpaHaTcsa B 6nokax UDT Ha »xecTkom
ancke. OHM NCNoNb3YTCA Kak WaboHbl 4ns 3KoHoMuUM Bawwmx cun npu
co3gaHun 6110KoB JaHHbIX.

Onpepgensemble Nonb3oBaTeNeM TUN AaHHbIX COCTOUT U3 3rEeMEHTapHbIX
TUMNOB AAHHbIX MW APYrMX NONb30BATENbCKUX TUMOB AaHHbIX.
OTu TUNbI faHHbIX HE MOryT 3arpyxatbcs B PLC

Mpumep: TUN AaHHbIX A4NA XpaHeHWUst peuenTa (CM. Takke creayroLlime
CTpaHuupbl).

Training Center
for Automation and Drives

ST-7PRO1
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1 LADSTL/FBD : Programming Blocks

File Wiew Options Help

BBoa paHHbIx B UDT 6nok

Mew
Entry point: Wie:
I Praject j I Component Wi
Mame: Project  Storage path:
I Prol_16 j |EZ: hs7_coursestProl_16

j " Orline  * Offline

Browse... | I_

fﬁl&’l Ld

Inzert PLC Debug Yiew Options Window Help

gy i LAD/STL/FBD - [UDT1 - Prol_16\My Program]
=27 My Program = File Edit

Source Files

pidzess ane
| o.0

] (=2 = T = e B T M s P
type  [mnitial valuelc

| >

END_STRUCT

+0.0 REAL e
Obiectrame:  [UDTT | +2.0| [Milk REAL Z.500000=+001
| +8.0| |Eggs INT 4
i . [oatat
018 e e ata b +10.0| |sugar REAL 1.800000e+001
+14.0| |zeast REAL 2.500000=+002

2

Press F1 for help. | Dffline Abs [INS 2
ate: 03.11.2005 % Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_10E.15 '[ ad Knowledge for Automation

BBopg Tvna aaHHbIx Bbl cozpgaeTte UDT B pepaktope LAD/STL/FBD BbiGpaB nyHKT MeHio File - >
New n nmsa obwekta UDT.. .

Bbl BBOOUTE HYXXHYIO0 Bam CTPYKTYpy OaHHbIX.

Bbl gomkHbl 3anonHuTb ctonbupsl "Name" n "Type", a ctonbubl “Initial Value" n
“Comment" Bbl MOXXeTe 0CTaBUTb CBOOOHbLIMM.

CoxpaHeHue TMnNa
AaHHbIX

Mo okoHYaHWW, coXpaHWUTe CTPYKTYPY AaHHbIX (Ha&XXMUTE Ha UKOHKe “Save”).

Training Center
for Automation and Drives

Ctp. 10-15/18
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Co3paHue 6noka AaHHbIX NONb30BaTeNbLCKOro TMnNa

]|

Hew Data Block
Block: DE10
Programming tool: IDB Editor "'l
Create
" Data block

% Data block referencing a user-defined data type

™ Data black referencing a functian block

Reference:

= DB10 -- Pro1_16\My Program

i e
R
e
e
Ei )

REAL 5.000000e+001

REAL Z.500000e+001
INT 4

REAL 1.800000e+001
EEAT 2.500000e+002

SIMATIC S7

Siemens AG 1999. All rights reserved.

Co3panue DB

Kak coaenaTtb

Date: 03.11.2005

File: PRO1_10E.16

“' Information and Training Center
”4 Knowledge for Automation

Korga Bbl onpegenun Tvn gaHHbIX 1 3anoMHunm ero kak 6rnok UDT, Bbl MoxeTe
c034aTb HECKOSbKO BJTOKOB Ja@HHbIX TOW e CTPYKTYpbl AaHHbIX.

BbibepuTe nyHKT MeHto File - > New B pegakrtope nporpamm.
Bbibepute npoekT, nporpammy none3osatens T DB.

Bkntounte onumio "Data block referencing a user-defined data type" (bnok
AaHHbIX CCbINaeTcs Ha NONb30BaTENbCKUIA TUM OAHHbIX).

Bbibepute HyxHbIi Bam 6nok UDT B okHe “Reference” (ccbinka).
CoxpaHuTte 6ok OaHHbIX.

Training Center
for Automation and Drives

ST-7PRO1
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Mpumep: Maccus UDT

Mew Data Block
Block: DB = DE11 -- Prol_16\My Program Declaration View
Programming toal: DB E ditor -
— Create
' Data block

" Data block referencing a user-defines

£~ Data block referencing a function bla

Reference: Data View

Initial W¥alue
.Flour [REAL 5.000000e+001 000000=e+00
.Milk |REAL 2.300000e+001 |2.500000=+001
.Eggs |INT 4 4
.3ugar (REAL 1.800000e+001 |1.800000e+001
.Teast [REAL 2.500000e+002 (2 .500000=+002
4\/ .Flour (REAL 5.000000e+001 |5.000000e+001
.Milk |REAL 2.500000e+001 |2.500000e+001
1 .Eggs  |[INT 4 4
.3ugar (REAL 1.800000e+001 |1.800000e+001
.¥Teast (REAL 2.500000e+002 (2.500000=+002
.Flour |REAL 5.000000e+001 5.DDDDDDe+DDl_IL|
A
Sl MATIC 87 Date: 03.11.2005 ; Information and Training Cen_ter
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anIMep Ecnu Bam ﬂOHaﬂ,O6MTCﬂ OQHa U Ta Xe CTPYKTypa HECKOJ1bKO pa3 B O4HOM 1 TOM

ke 6rnoke gaHHbIX, Bl MoxeTe ncnonb3osatb UDT, kak TN AaHHbIX AN

3NieMeHTOoB MaccuBea.

Ecnn 6noky aaHHbix DB11 6610 HazHa4yeHo B Tabnuue CMMBONOB CUMBOSbHOE
nmsa “Cake” (nMpoxxHoe), To 4OCTYN No UMEHU B NporpamMme nonb3oBaTtens

MOXeET OCYLLECTBNATbCA TakK:

L "Cake".Recipe[2].Eggs

3arpyaute “Number of Eggs" u3 BToporo peuenTa 13 6roka gaHHeix “Cake”.

MpumeyaHus MepekntounTteck k "Data View" 4ToObl MMETH BO3MOXHOCTb U3MEHSITb
KOJMM4eCTBO MHIpeaANeHTOB. 3aTtem Bbl MOXeTe U3MEHUTb HavarnbHble 3HA4YeHUst

B cTonbue "Actual Value“.

UTto6bl no3xe nameHuTb cTpyktypy UDT 6noka, Bbl 4OMmMKHBI CO30aTb 3aHOBO
Onoku gaHHblx, cogepxawmx UDT. Takke OosmkHbl 6bITb 0GHOBEHBI BCE
cpencTtBa goctyna Kk 6noKy gaHHbIX. Havnpoctenwmn nyTb caenartb 970 —

MCnonb3oBaTb NCXOOHYHO NporpamMmmy.

Takke Bbl JOMMKHbI NpucBoMTb UDT-6nokaM cumBOnnyeckue umeHa.

Training Center Ctp.10-17/18

ST-7PRO1
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YnpaxHeHue: nporpamMmma ansi 3aBoga ynakoBoOK —
XpaHunuwe AaHHbIX

Data block DB5

MycTble 6yTbinku (MW 100) Variable: empty

MNonHble 6yTbinku (MW102) » Variable: full

«Pa36utbie” 6yT. (MW 104) » Variable: broken
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_10E.18 '[’4 Knowledge for Automation
Lenb B ogHOM 13 nNepBbIX ynpaXXHeHW, Bbl XpaHunu gaHHble 0 NpoayKuum (NosHble,

nyctble n 6pakoBaHHble BYTLINKN) B BUAE CroB AaHHbIX B namATu. Criosa
OaHHbIX HEe XpaHATCSA BeYHO. [laHHble 0 NPoAYKUUKN TEPSIETCS, €CU BbIMOMHUTL
NonHbl pectapT. YTobbl NpegoTBpaTUTb 370, Bbl AOMKHBI COXPaHATb AaHHbIE
0 NpoAayKuunn B Orokax AaHHbIX.

Kak coaenaTtb 1. Cospgante 6nok gaHHbix DB 5 B nporpamme S7 “FILL”, cogepxaini
yKa3aHHble nepemeHHble 1 Tuna INT.

2. 3amenute 6rok FC 18 Tem xe cnocobom, 4YTo 1 AaHHbIe O NPoayKLUMK
(nonHble, NycTble u GpakoBaHHbIe BYThINKM), XpaHsLWMeCcs B BUAE CIOB
JaHHbIX B DB 5.

3. Barpysute 6roku n npoBepbTe Balue pelueHne Ha TpeHaxepe.

Pe3ynbTart Mporpamma gomkHa paboTaTs!

Training Center Ctp.10-18/18 ST-7PRO1
for Automation and Drives XpaHeHue gaHHbIX B 6rokax
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DYHKUMU U (PpYHKLNOHASbHbIE GNOKMN

(=] (=]
(=] (=)
\ )

SIMATIC S7 Date:  03.11.2005 “1 Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_11E.1 ,l’ o Knowledge for Automation
CopepxaHue Ctp.
BBEIEBHUIE .. .eeeeiiieeeeeeeeeee et e ettt e e et e et e ettt —e e e e e e e et e——————————eeeaeteeeta—————————aarerrrrar————— 2
BPEMEHHBIE MEPEMEHHDBIE. ... e ieeieeeeeae e eiee e e e e e aeeee e e e e e e aaneeeeeaeeeaaanseeeeaeeaeaaanseneeaeeaaannnnneeaeeaaannneees 3
Pa3sMep NMOKANBHOTO CTEKA [AHHBIX .. ...veeeeiueeeeiiureeesasaeeeaasteeeeaateeessasseessanseeesassesessansesessnseeesssseeesennses 4
MoTpebHOCTb 6r10Ka B MAMSATU B JTIOKANTIBHOM CTEKE LAHHDBIX. . ..ceiuveieeitieeeesiteeeeaseeeesaneeeessneeeessneeeeans 5
OO6LWUIN 00bEM, 3aHATBLIN B NTOKANBHOM CTEKE [LAHHBIX. .. ...uuueeeeeeerererersreeessseesseseeseeeeeeeeseeeererereeeaeseeees 6
YnpaxHeHue: Icnonb30BaHNE BPEMEHHDBIX MEPEMEHHDBIX. ... ...ceeiiurreeriurreeesaseeeeesaseeeesanneessasseeesnsseeess 7
Mpumep OTOOpaKEHNsT COOOLLEHNS O OLUMOKE MPOLIECCA  cocceeeeeeeeeeeceree e e e e e e snrneee e 8
BrOKN C MPUCBOEHNEM MAPAMETPOB. .....cceiiuttieiiuteiaeatteaesateeeeeateeeesaaseeesanseeeesasseeesanneeeeaseeeesannseeeanneeens 9
O6bsaBneHne OPManbHBIX MAPAMETPOB. .......cccuurerieeeeeeittreeeeeeeeeaitrreeaaeesaaissreseaeesasissereeeseeesasssneesenas 10
PepnaktvpoBaHme Or10Kka C MPUCBOEHMEM MAPAMETPA........ccurrrreeeeeeiatrreeeeaesaaanrereeaesasasrsseeeaessaasssseees 11
BbI30B Bf1OKA C MAPAMETPAMM ittt ettt e et e e st e e s e bt e e e nbe e e e anneee e enreeeenee 12
WNcnonb3oBaHue napameTpoB EN/ENO MpU BbIZOBE BIIOKA. .........ceevcurireeiiiieeeiieeeeiieeeeeieeeeeseeeeenes 13
YnpaxHeHne: CoszgaHne QyHKUUKN (FC) C MAPAMETPAMMY ......cccceeiiceiieieeeeeeicieeeeeeeeeireae e e e e e eennaaeea s 14
YnpaxHeHue: Boi3oB yHKUMN (FC) C NAPAMETPAMM ......eeeieiiiiiie ittt 15
DYHKUMOHANBHBIE BIOKM (FB)..... ittt e et e e eneeenes 16
PyHKUMOHANBHBIE BNOKN ANS BEIBOAA COOBLUEHUM. .......eeeeeeiiieeiiiieeesiieeeesieeeessnteeesaneeeesssseeessnseeesnn 17
CosaaHne 3K3EMMIIAPHOTO BITOKA [AHHDBIX. ...cceeeeeeiiueeeerreesiaeeeeeeraeeaanneeneeeeseaanneseeaesssaanssseeeeessnmnseeeees 18
MHOrO3K3EeMMITAPHBIE OITOKU [ABHHDBIX. .....eeeeeeieeueteeeeeeeeeettteeeeeeeeeeeteeeeeaeeeeasaseeeaeeeaasnseeeaeeeasssseeeaeeeaannes 19
M3MeHeHME NApaMETPOB BITOKOB ittt e e e e e arae e e e e e 20
M3meHeHus Npu BbI30BE MOANDULMPOBAHHBIX BITOKOB.......cccivvrerieeeeesiiteeeeeeeesetaeeeaeeesesnnnneeeaesennnns 21
YnpaxHeHue: PegaktnpoBaHne OyHKUMOHANMBHOTO BITOKA. .. ...ccccuuireeiiiieeiitiieessteeeestaeeesensaeessnsaeeeans 22
Bbl30B (OYHKLMOHANBHOTO GITOKa N €10 TECTUPOBAHME ... . eeeeeueieeeiireeesaitieesaanteeesanteeesannteeeeanseeesanses 23
MpeobpasoBaHue FC B FB yepe3 MCXOAHBIA AT (1) .eeveeeie e 24
MpeobpasosaHre FC B FB Yepes NCXOOHBIN Al (2) oo 25
YnpaxHeHNe: N3YyYEHNE TUNOB MEPEMEHHBIX .....eoiuuuiieeaeaeiaiiteeeaeaeaatnteeeeaeseaaaseneeeeeeeaaannseeeeessesanneees 26
o il =1 EeTo) =T I Y (o - L PSP 27
Training Center Crp. 11-11/27 ST-7PRO1

for Automation and Drives DyHKLMM 1 DYHKLMOHaNbHbIE B60oKM



SIEMENS

BBepneHue

Fmo6anbHble NnepemMeHHble/AaHHble JlokanbHble nepemMeHHble / faHHble
(mocTynHbI BO BCEW Nporpamme) (mocTynHbI TONBKO BHYTPU 0AHOro 6roka)
- PIl / PIQ BpemeHHLIe nepeMeHHble CraTnyeckue nepeMeHHble
<1/ O * yAansoTcs nocne 3anycka * COXpaHsoTCA nocrne 3anycka
cooTBeTCTBYylOLEro broka 6roka
*M/T/C
* BPEMEHHOE XpaHunuLle B L-cTeke * NOCTOsIHHOE XpaHunuile B DB
» obnactn DB
* ncnoneaytotcs B OBs / FCs / FBs * ycnonb3ytTcs Tonbko B FB

abcontoTHbIN CUMBOINY-1

SIMATIC S7

Siemens AG 1999. All rights reserved.

FnaBHOe

JlokanbHbIe
nepemMeHHble

BpemeHHbIe
nepemMeHHble

CTtatnyeckue
nepemeHHble

Date: 03.11.2005 “' Information and Training Center
File: PRO1_11E.2 ’>4 Knowledge for Automation

[lo cux nop BxoAdpl 1 BbIXOAbl MOJEN KOHBeepa YCTaHOBKM pasnuea
aJpecoBanuncb ¢ NOMOLLBI0 MX AeNCTBUTENbHBIX NapamMeTpoB. Bbl He Mornu
Ha3Ha4yaTb pasnvyHble napaMeTpbl Griokam.

Takon nogxoq Bl MOXeTe ncnonb3oBaTb, Hanpumep, 4ng co3gaHns
nporpamMmel, koTopas byaeT ncnonb3oBaTbCH B ONpeaeneHHOM MecTe B
nporpaMme Ans KOHKPETHOW MaLLVHbI.

[ns yacTto ucnonb3yembix pyHKUMI B GonbLlunx cuctemax Bel moxeTe co3gaTtb
yHMBepcarnbHble B ucnone3oBaHun onoku (FC, FB) ¢ HasHayaeMbimu
napameTpamu. OHU MMeIDT chopmMarnbHble BXOOHbIE Y BbIXOAHbIE NapameTpbl,
KOTOpbIM Ha3HayalTCs AEeNCTBUTENbHbIE MapamMeTpbl BO BpeMs BbI30Ba Groka.

MoaroHka pyHKUMOHanNbHOCTK Broka K annapaType COCTOUT B NPUCBOEHUN
napamMeTpoB MNpu Bbi3oBe 6110Ka, NPy 3TOM «Ha4MHKa» B6noka He MeHsieTcs.

[lo cux nop Bl ncnonb3oBanu rnobanbHble NepemMeHHble (MepKepbl 1
610KV OaHHBIX) ANA XpaHeHUs! AaHHbIX, HanpuMep, o NPoayKuMn. B aToii rnase
Bl y3HaeTe Gorblle 0 XpaHEeHUM OaHHbIX B IOKaNbHbIX NEPEMEHHbIX.

BpeMeHHble nepeMeHHbIe — 3TO NEPEMEHHbIE, KOTOPbIE XPaHATCA B NaMSATU
TONbKO BO BPEMSI BbIMOSHEHNSA onpeaeneHHoro 6noka. OHn moryT
ncnonb3oBaTbcs BO Bcex bnokax (OB, FC, FB).

Ecnu gaHHble OOMKHbI COXPaHUTbCA 1 Nocne BblNOJTHEHNA ©noka, oHn
OOJIXHbI XpaHUTbCA B CTAaTUYECKUX NEepEMEHHDbIX.

CraTtunyeckune nepemMeHHbIe MoryT ObITb MCMOSb30BaHbI TOMNbKO B
d)yHKLI,VIOHaﬂbeIX 6nokax.

Training Center
for Automation and Drives

11-2/927 ST-7PRO1
Crp / ®yHKLUMM 1 PyHKLMOHanNbHbIEe 6noku
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ili‘;_ LAD/STL/FBD - [FC1 -- My Project\Functions]
=} Fil= Edit Inzett PLC Debug Wiew Options: ‘indow Help _|5!|i|

BpeMeHHble nepemMeHHbIe

result

Frmmmeem= b
‘i

Hetwork 1

[ iy -

Fresz F1 for help.

FCl @ Temporary Varishle j

Calculate and save intermediated result

. = EN
MW10Z — IN1 OUT —#result

MW100 — INZ

SUB_|

=
Z

[Offine [Abs | [IN%

SIMATIC S7

Siemens AG 1999. All rights reserved.

FnaBHOe

O6BLABNeHne

OocTtyn

MpumeyaHue
#

Date: 03.11.2005 ; Information and Training Center
File: PRO1 11E.3 ”4 Knowledge for Automation
- \4

BpemeHHble nepemMeHHble MOTYT UCNOMNb30BaThcs BO Bcex bnokax (OB, FC, FB).
OHWM MCnonb3yoTCs ANA BPeMEHHOro XpaHeHns MHopmaLlmn BoO BpeMsi
BbINONHeHNs 6noka. Mo Bbixoay M3 6noka AaHHble TepsrTCs.

[aHHble xpaHATCA B L-cTeke (NoKanbHbIA CTEK AaHHbIX). ATO oTAeNbHas
obnactb namsaTn CPU.

Bbl onpenensieTe nepemMeHHble B B Tabnuvue onpegenennn 6noka. B ctpoke
"temp" Bbl BBOAMTE UMSA NEPEMEHHON N COOTBETCTBYIOLUIN TUMN AAHHbIX.

Bbl He MOXeTe yKa3aTb HayarbHOE 3Ha4YeHVEe NePEMEHHON BPEMEHHOM
nepemMeHHoNn.

Mocne Toro, kak Bbl coxpaHuTe 650K, agpecaumsi namaty B L-cteke Gyapet
oTobpaxaTbcs B ctonbue "Address” (Agpec).

Ha pucyHke, B Network 1, Bbl BuanTE NpMmMep CMMBOMLHOMO A0CTyNa K
BPEMEHHOWN NepeMeHHON. Pe3ynbTaT BblYMTaHMUSA XPaHUTCSA BO BPEMEHHON
nepemeHHon “result".

Takke Bbl moxeTe caenatb abcontotHbi goctyn (T LWO). OagHako, Bbl 4OmKHbI
nsberatb 3TOrO, T.K. TAKON NPUEM JenaeT nporpammy HeuynTabenbHOMN.

MmeHa nepemMeHHbIX, KOTOpble HA4YNMHAKTCA C CMMBOI1a # - oTO

noKarsbHble NepemMeHHbIe, KOTOpble MMEIOT 3HaYeHUe TONbKO BHYTpY Groka, B
Tabnuuy onpeaeneHnin KOTOporo oHW BHeceHbl. PegakTtop nporpamm
aBTOMaTM4Yeckn fo6aBnseT cneynanbHbli CUMBOII.

Training Center
for Automation and Drives

. ST-7PRO1
Crp. 11-3/27 ®PyHKUMM 1 PYHKLUMOHanNbHbIE 6110KKN
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Pasmep JIOKaJNIbHOIo Cteka AaHHbIX
O6wun pasmep:
15K
(CPU 313..316)
Ona S7-300:
BbinonHeHue
Knacc pa3mep
npunopuTteTa L-cTeka
Ha4vanbHbIM 3anyck (OQHOKpaTHOE BbINONHEeHue) 27
256 6anT
Lnknuyeckoe BbinonHeHue 1
BbInonHeHue MpepbiBaHWe «Bpems AHA» 2 256 6ant
B 3aBUCUMOCTHU L
OT BpeMeHu MpepbiBaHne «3agepXKKa» 3 256 6anT
Luknunyeckoe npepbiBaHue 12 256 6ant
AnnapaTtHoe npepbiBaHue 16 256 6anTt
BbinonHeHue
no npuxoay 06paGOTKa OLLMOKU B npo- 28
cobbITuna | Hecce Ha4yanbHOro 3anyckKa | 256 6anT
O6paboTka ownbKn B 26
LMKne cKaHMpoBaHUsA
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_11E.4 ">4 Knowledge for Automation
JlokanbHble cTek JlokanbHbIN cTek AaHHbIX (L-cTek) — obnacTe namsTn, KoTopas CoOaepXuT
OaHHbIX BpeMeHHble NepeMeHHble 61oka (3ameHa «4epHoBor» namaTtn B SIMATIC S5).

Pa3amep nokanbHoro Koraga onepaunoHHas cuctema BbidbiBaeT OB, To oTkpbiBaeTca 256-6anTtHas
cTeKa AaHHbIX obnacTtb L-cTeka Ha BpeMsi, noka BbinonHsetTca OB v BbidbiBaeMble U3 HEro
onoku.
B S7-300 kaxxgomy knaccy npyopuTteTa HasHadaeTcs 256 6anT.
L-ctek 313...316 CPU umeeTt 06wwimn pasmep B 1536 6ant (1.5K).

Knaccbl npuoputeta Bcero, ana S7-300, cywiectByeT BOCeMb kraccoB npuoputeta. OgHako,
OOHOBPEMEHHO MOXHO aKkTuBMpoBaTb He Bornee 6-Tn knaccos. Hanpuwmep,
ecnn, aktueseH OB 100 (c knaccom npuoputeta 27), To OB1 (knacc npuoputeTa
1) HMKorga He moxeT BbITb akTMBHBIM. Bonee Toro, B cnyyae BO3HUKHOBEHUS
cbosi npu ctapte nporpammbl, OB acuHXpoHHbIX ownbok ¢ 80 no 87 moryT 6bITb
BbI3BaHbl TONLKO, €CNW MUX Knacc npuoputeTa paseH 28. [pyrummn cnosamu,
korga oHu moryT npepbiBaTte OB100. bonee nogpobHas nHopmauns moxeT
ObITb HaraeHa B rnase «OpraHn3aunoHHbIe Brokn».

S7-400 Ona CPU S7-400 Bbl MOXeTe peLunTb, Kako MUMEHHO pa3Mmep floKarbHOro
CTeKa JaHHbIX YCTaHOBUTb A58 KaX40ro Ux Knaccos npuoputeTa (CBoOMCTBa
CPU B HW Config).

Bbl MOXeTe He BKIoYaTb HEHYXHble Bam npuoputeThl knaccos. B aTom
criyvae, Bbl moxeTe pacnpefenvTs 6onblue nokanbHbIX 4aHHbIX ANs ApYruxX
KnaccoB npuopuTeTa.

Training Center Ctp. 11-4127 ST-7PRO1
for Automation and Drives DyHKLMM 1 DYHKLMOHaNbHbIE B60oKM
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NMoTpebHOCTL 6510Ka B NaMATU B JIOKaribHOM CTeKe AaHHbIX
!IEIIH

R4 SIMATIC Manager - My Project
Eile Edit Insett PLC “iew Ophons Window Help

D[22 5] % (B2l da| [o 2] )=

[ NoFiter > [

i My Project -- C:\s7_co z\Myp_Proje .
E Properties - Organization Block
{8 Bloo i DB100 O General - Part Attributes I
My Pragr o VaTZ i
o SFC30 Em )
Marne [headsr): I Wersioh [header): |01
Earnily: I Authar: I
Open Object Ctiv+0 el
F'_ pen hies Hal — Local data: 22 bytes ]
B o Cirl+ | @ MCT: 58 byles
Capy Crl+C Load memory requirement; 168 bytes
fasie [Eiles WWhork mernary requirement; 94 bytes
Delete Del
PLC 4 [ The data block is write-protected in the ™ Standard block
- pragrammahble contraller
Options 4 ™ Know-how protection ™ Unlinked
Print »

Object Prope: Alt+Feturn

Special Object Properties 3

Cancel | Help

SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_11E.5 ">4 Knowledge for Automation
OTobpaxeHue Bbl MOXXeTe y3HaTb TOYHOE YMcno GanT, KOTOpoe HeobxoaAMMOo GIoKy B
TpeboBaHun No NOKanNbHOM CTEKE AaHHbIX, BOCMOMb30BaBLUNCL CBOMCTBaMM Brioka.

namsaTu 1. B SIMATIC Manager BbiGepuTe 610K C MOMOLLIbHO NPABOW KHOMKM MbILLIN,

3aTem Bblbepute -> Object Properties nnm
2. B SIMATIC Manager BbibepuTe 650K C MOMOLLbHO JIEBOWM KHOMKWU MbILLN,
3atem BbIbepuTe Edit -> Object Properties.

MpumeyaHus O6Lee KoNMYecTBO NOKarnbHbIX AaHHbIX 4515 ucnosnHsgemoro yposHs (OB)

coctasnseT makcumym 256 6ant gns S7-300. Kaxabin OB cam 3aHumaeT go 20

nnu 22 6anr.
OT0 3HauuT, 4TO Makcumym 234 Ganta MoxeT ucnonb3oBatbesa B FC vnm FB.

Ecnn B 6rioke onpepeneHo 6onee 256 6anT nokanbHbIX AaHHbIX, TO 6110K He
MoxeT ObITb 3arpyxeH B CPU. MNMepepaya 6yaeT npekpalleHa ¢ coobLieHnem
06 owmbke “The block could not be copied« (Bnok He MoxeT GbITb
ckonupoBaH). B okHe, cogepxallem a1o coobuleHmne, ecTb kHomka "Details”

(MoapobHocTn). Ecnn Bel HaxkmeTe Ha Hee, TO MOSBUTCH OKHO, C pa3bsACHEHNEM

“Incorrect local data length “ (HeBepHbIi pasmep nokanbHbIX AaHHbIX).

Training Center Ctp.11-5/27 ST-7PRO1
for Automation and Drives DyHKLMM 1 DYHKLMOHaNbHbIE B60oKM
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O6wmn o6 bLEM, 3aHATLIN B NOKaNbHOM CTeKe AaHHbIX
ﬁﬂef - [Functions [Program St.__[lj=] E3
cucrema E_E Beference Data Edit Wiew window
Help =18 x|
u |—|I i HLa|
OB 1 FC1 FC 2 El a@ll@ﬂ E: ':GJI ] i:?l:i_
O e, [ O e | [FO B
i nepemMeH- E-0O QB1 <Masimurn: 263
Tha” ‘"@7 HBIMM =-0 FE
-0 FC2 [26]
@_. FC 3 ... FC3 [26]
C BpeM.
‘_@_ 4—@7 neﬁ:}:ﬂﬂﬁw Orily filkered data are dizplaped. i
r=YolloNo oMo NoNo
3aHATbIN = B 3
06beM B
L-cTeke =
FC2 FC3 3
Fc1 || Fet |[ Fer || Fet || Fer @
OB1|| OB1 || OB1 || OB1 (| OB1 || OB1 || OB1 I
SlMATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_11E.6 ">4 Knowledge for Automation
O6LwWKnn 3aHATbLIN Bbl moxeTe oTobpa3utb konmyecTBo 6aiT, kKoTopoe TpebyeTcs Bcen
o6beM B NOKanbHOM MporpaMMe B fioKaribHOM CTeke AaHHbIX C MOMOLLBI0 MHCTpyMeHTa "Reference
cTeKe AaHHbIX Data". Bbl no3HakoMuUTECh C 9TUM MHCTPYMEHTOM B rnase «YcTpaHeHune
nedeKkToBy.
Ha akpaHe oTobpaxaeTcsa o6LWmiA 3aHATHI 0OBbEeM B NIOKaNIbHOM CTEKe AaHHbIX
1 yucro 6anT, TpedyemMbix Ha kaxabl BbI30B.
BkntoyeHune B SIMATIC Manager BbibepuTe nanky 65oka u 3atem nyHKT MEHIO
oTobpaxeHus Options -> Reference Data -> Display.

Reference Data

MpumeyaHue Ecnn makcmanbHbIn 06beM NoKanbHbIX JaHHbIX MPEBLICUT JOMYCTUMbIN BO
BpeMs BbiNnonHeHus nporpammbl B CPU, To CPU nepenget B pexum STOP. B
anarHocTtnyeckom dydepe nosisutcsi coobLueHne o6 ownbke “STOP caused
by error when allocating local data“ (OctaHoB BbI3BaH owInMbKoN
pacnpegeneHns nokanbHbIX AaHHbIX).

Training Center Ctp.11-6/27 ST-7PRO1
for Automation and Drives DyHKLMM 1 DYHKLMOHaNbHbIE B60oKM
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yl'lpa)KHeHMe: ncnosfib3oBaHne BpeMeHHbIX NepeMeHHbIX
ELADJ'STUFBD - [FC19 -- My Project\Functions]

= File Edit Inzet PLC Debug Yiew Option: ‘Window Help o =

DR 8| 2=l o] ekl =

i o e N M e e B R = o

Fcl9 @ Provide packaging units j

MW10Z — IN1

Div_|
. — EN

£ — INd

s

<] |
Fress F1 far help. |ﬁline [&bs  [Mw 1 [INS [MOD o
3ameHuTe BpeMeH-
HbIMU NepeMeHHbIMU
"Packages"
SI MATIC 87 Date: 03.11.2005 " Information and Training Center
File: ' F’R;O1‘_11E.7 9’4 Knowledge for Automation

Siemens AG 1999. All rights reserved.

Lenb

Kak coenaTtb

PesynbTtat

He ucnonb3ynTte MepKkepbl XpaHeHUs1 BpEMEHHbIX AaHHbIX B 6rioke FC 19
nporpammel "Fill". 3ameHuTe nx Ha BpeMeHHble nepemeHHble “Packages”
(YnakoBku).

Ecnun Bbl Hanncanu nporpammy 6noka B LAD nnun FBD, To mepkepbl 6binn
HeobxoauMbI ONs COeAMHEHUS BbIXOA4a AenUTenNs ¢ BXOAOM npeobpasoBaTens
Koda.

Oaxe ecnu Bbl Hanmcanu nporpammy anst 6roka B STL (roe HeT
HeobXx04MMOCTH B MEpPKepax), BCTaBbTE BPEMEHHYIO nepemeHHyto “Packages”
AN XpaHeHus1.

*  OrtkpowTe 6ok FC 19 B nporpamme "FILL" .

* OnpepgenuTe BpeMeHHyto nepemeHHyto “Packages” Tuna "Integer” (uenoe) B
Tabnuue onpeaeneHui.

+ CoxpaHuTe KONMYeCTBO YNakoBOK BO BPEMEHHOWN NepeMeHHOM.
+ 3arpysvTe U3MEHEHHYIO NMporpaMmMy 1 NpoTecTUpyiiTe ee.

Tenepb Bl ymMmeeTe UCnosib3oBaTb BPEMEHHbIE NepeMeHHbIe.

Training Center
for Automation and Drives

11-7/27 ST-7PRO1
Crp / ®yHKLUMM 1 PyHKLMOHanNbHbIEe 6noku
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Mpumep oTobpaxeHUAa coobLeHMA 06 owmnbKe npouecca

3apgava

Boaueﬂcmmeﬁ | |_

KButupoBaHue |_| I_I

MamsaTb co6b|T@ | |
ceeromon | L LI L/ LI uuuur L

BoamoxHoe pelueHne MamsaTtb cobbiTus
But Bbigenenus RS
(prHTa KBVlTleOB. — R
ABapUINHbIN BXOA— P S Q | & >=1
Benblwkn —
MamaTb cobbITns—g & MHavKaLms
ABapunHbIZ BXO4— — —| =

SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_11E.8 ">4 Knowledge for Automation
OnucaHwue BosHukatouwme ﬂp06ﬂeMbI 0T06pa)KaPOTCF| npu NOMOLLM NMaMnO4YKMN Ha KOHCOJN

onepaTtopa. Korga Bo3HukHeT npobnema (I 1.3), namnoyka (Q 8.3 nnn Q 4.3)
3amuraet ¢ yactotou 2 'y, MNMpu o6HapyxeHun Npodnembl NO4AETCA CUrHan
KBUTUpOBaHuA Ha BxoA | 1.2. Ecniv npu kBUTUpOBaHMKU npobnema ycrpaHeHa
namMnoyka nepecrtaeT MuraTtb, eCNn HeT - Mamroyka ropuT, noka npobnema He
peLumTCS.

Mporpamma Bnarogaps ncnone3oBanuto Tpurrepa (M40.0), He ocTaloTcst He3aMe4YeHHbIMM
Aaxe KpaTKOBpeMeHHble npobnembl. Tpurrep yctaHaBnmBaeTcs (OPOHTOM
aBapuUNHOro curHana u cépacbiBaeTcst CUrHanoOM KBUTUPOBAHUA.

Ecnu Tpurrep yctaHoBneH (coobLueHne eLle He noaTBepXaeHO), BEPXHUN
nornyeckuin anemeHT M nponyckaet MuraHus namnoydku. B takom cnyvae
nponyckaeTcs curHan Yacosoro mepkepa M10.3, koTopbIvi JOMmKeH ObiTb
Ha3HauyeH B KoHdurypaumm CPU.

HwxHui anemeHT U ncnonbayetca gns nogaepxaHust NOCTOSHHO BKITHOYEHHON
NamnoYkun B criyyae noaTBEPXKOEHHON N HencHesHyBLelr npobnemsl ¢
obopynoBaHMEM.

Training Center Ctp.11-8/27 ST-7PRO1
for Automation and Drives DyHKLMM 1 DYHKLMOHaNbHbIE B60oKM
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Bnoku c npucBoeHeM napameTpoB
Bnok 6e3 Bnok c npucsoeHuem napameTpoB
npucBOeHnA
napameTpoB Mporpamma BbizoB
FC 20
A 1.2 A #Acknowledge 11.3 Disturb. Edge L M 40.1
R M 40.0 R #Report Memory input mem.bit
Al 1.3 U #Disturb. input 112 — Acknowledge Display |- A8.3
FPM 4041 FP #Edge mem. bit M 10.3 —{Flash freq.
S M 40.0 S #Report memory M 40.0 — Report
A M 40.0 B Report memor e memory e
A M 10.3 A #Flashing freq.
(o) (0]
ANM  40.0 AN #Reportmemory | dopmManbHble NapameTpbl |
A I 1.3 A #Disturb. input
= Q 83 = #Display —| HeicTBUTENbHbIE NapaMeTpbl |—
SIMAT'C 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_11E.9 ">4 Knowledge for Automation
BeeaeHue Bbl MOXXeTe ncnonb3oBaTb OMOKM C NPUCBOEHNEM NAapaMeTPOB AJ1 HaCcTOro
BbI30BA PasfnmM4yHbIX YacTeln nporpamMmbl. Takon NOAXo4 UMEET creayowme
npeumyLlecTaa:
* nporpamma (Unu ee 4actb) CO34aeTcs TOMNbKO OaHaXabl
e BNOK XpaHUTCA B NaMATV TOMNbKO B OAHOM 3K3EMMMsipe C BO3MOXHOCTbIO
MHOrOKpaTHOro BbI30Ba
*  BNok MOXeT ObITb 3anporpaMMMPOBaH C UCMONb30BaHMEM hopMarbHbIX
napameTpoB (BXOA, BbIXOA WM AByHanpaBreHHble napameTpsl). Bo Bpems
Bbl30Ba popMasnbHbIM NapameTpam HasHa4yalTCs «pearnbHblie» agpeca
(BencTBUTENBHBIE NapameTpbl).
Mpumep Korga 6nok 3anyckaeTcs Ha UCNOMNHeHWe, NpoBepseTCs BblpaxeHue “A
Disturbance input Ha npegMeT Toro, kakve UMeHHO OeNCTBUTENbHbIE
napameTpbl AOMMKHbI ObiTb Ha3Ha4YeHbl opmanibHOMY napameTpy “A
Disturbance input”. Hanpumep, Bo Bpems BbidoBa 051oka, | 1.4 3ameHsieTcs
OeNCTBUTENbHBIM NapaMeTpoM, 1 BbINOMHAETCS BblpaxeHue ‘Al 1.4".
FC/FB U FC, n FB aBnstoTcst 6riokaMy ¢ NpUCBOEHMEM NapameTpoB.
FC20 c B npuBefneHHOM npymMepe oTobpaxeHne coobLieHus B cucteme Tpebyertcs
NpUCBOEHNEM aecatb pas. bnok FC20 co3gaetcs kak 610k ¢ NpMCBOEHMEM NapamMeTpoB U
napameTpoB BbI3biBaeTcs 10 pa3 ¢ pas3nuyHbIMK AENCTBUTENbHBIMU NapameTpamu.

Training Center
for Automation and Drives

ST-7PRO1

.11-9/27
Crp 9/ ®yHKLUMM 1 PyHKLMOHanNbHbIEe 6noku
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OnpepeneHune hopManbHbIX NapamMeTpoB

®dopmarnbHbie napamMmeTpbl

Tun napameTtpa

|| OnpepeneHue || Ucnonb3oBaHue || OTo6paxeHue

BxogHon napametp in

TonbKO YTEHNE B neBow yactu 6rnoka

BbixogHon napameTp out

Tonbko 3anuck B npaBow yactu 6noka

[ByHanpaBneHHbIn N-p

In_out YteHue / 3anuch B neBoit yactn 6rnoka

Tabnuua o6bABNneHnn 6noka FC20

Address |Decl. Hame Type

0.0]|in disturbance input BOCOL

0.1|in Acknowledge BOOL

0.2]|in Flash freq BOCOL

2.0|out Edge_mewory marker (BOOL

Z2.1l|out Display BOCOL

4.0|in out Report_memory BOOL
Sl MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_11E.10 y Knowledge for Automation

dPopmanbHble
apgpeca

Tunbl napameTpoB

Mpumep FC20

MpumeyaHus

BHumaHue!

ﬂpe»q:l,e YyeM Bbl cMOXeTe HanncaTb nporpamMmy ansa 6noka c NnpucBoeEHNEM

napameTpoB, Bbl gormkHbl onpegenuTb dopMarbHble napameTpbl B Tabnuue
OMNUCaHUN.

B Tabnuue Ha crnange Bbl moxeTe yBUOETb BO3MOXHbBIE TUMbl MAapamMeTpoB 1
cnocobbl ux ncnonb3oBaHus. Mimente B BUay, 4Yto korga Bel ocywecTtensiete
J0CTyn K (hopManbHOMY napameTpy B BUAe 3anncu n YteHund, Bol 4OMKHbI
ncrnonb3oBaTh ABYHaNpPaBIieHHbIN NapameTp.

B HmwxHen yacTu cnanga Bel moxeTe yBuaeTb Tabnuuy onpegeneHni ans
oToGpaXkeHNsa coobLLEeHUN (CM. NpeablayLLyto cTpaHuuy). T.K. naMsaTb Tpurrepa
ncnonb3yeTcs U Ans YTeHus (3anpoc) 1 Ansa 3anncu (yctaHoska, cbpoc), To
napameTp obbABMNEH Kak ABYHaNpaBeHHbIN.

B tabnvue onpegeneHun oTBeaeHa TONMbKO OAHa CTPOKA AN KaXaoro Tuna
napameTpoB. Ecnu Bam Hy>XHO HECKONBbKO BXOOHbLIX NapaMeTpoB, UCNONb3ynuTe
knasuwy «Enter» no okoH4yaHumn BBOAa nepsoi cTpoku. OTKpoeTcH
JononHUTEeNbHasa CTpoka Ans 3Toro Tmna napametpa. [locne Bbibopa CTpoUkm
onpefeneHnsa napameTpa, Bbl Takke MoxeTe UCNONb30BaTb NMYHKT MeHto Insert
-> Declaration Row -> Before Selection / After Selection ans BctaBku
OOMONMHUTENBLHON CTPOKMU.

Ecnu Bbl 3axoTuTte BCTaBuTb, N0 yaanuTb CTPOKM U3 Tabnuubl onpeaeneHni
napamMeTpoB Mo3xe, Nnocre Toro, kak 650K y>xe Obin Bbi3BaH, Bbl 4OMKHbI
06HOBWTL BbI30BbI Grokal

Training Center
for Automation and Drives

ST-7PRO1

.11-10/27
Crp 0/ ®yHKLUMM 1 PyHKLMOHanNbHbIEe 6noku
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PepaktnpoBaHue 6noka ¢ npucBoeHuemM napameTposn
= FC20 -- My Project\Functions M=l E
-
FCZ0 @ Report Function
':il‘e‘t;f‘u‘r‘k‘ ‘IE: Title:
#Report_me
wmory
#Edge_mero RS
ry_marker #acknowled
P ge —=R
#disturban &
CE_inpu ) Q
#Flash fre ==1
q — —
&
#Report me
mory —_—
#Displa
[Ons FC 6e3 napaM'eT'pOB 3[1eCb MOTyT, Hanpumep, Foay
6 ) disturban =
bITb 3aAaHbl: e input — l l
* abcontoTHbIV agpec: 11.3 -
* CUMBOSINYECKNI agpec: “End_left" AP
/
SI MATIC 87 Date: 03.11.2005 " Information and Training Center

Siemens AG 1999. All rights reserved.

3amevaHus

CumBonuka

File: PRO1_11E.11 é’4 Knowledge for Automation

He nmeeT 3Ha4eHus, HanucaHbl N UMeHa hopManbHbIX NapaMmeTpoB
NPONUCHBLIMU NN CTPOYHbIMKU BykBamn. Cumeon "#" nepeq UMeHeM
BCTaBnsAeTcs aBTomatmnyeckn. OH yka3biBaeT, YTO 3TO fiokanbHas nepeMeHHas,
KOTOpas onpegernieHa B AeknapaunoHHon Tabnuvue atoro 6noka.

Korga Bbl nuwete nporpammy B LAD / FBD M4, BO3MOXHO, He nomellaeTcd
MOMTHOCTBIO B OHOW CTPOKe. OTO 3aBMCUT OT HAaCTPOEK NapaMeTpoB pefakTopa
nporpamm (Options -> Customize ->cmpaHuua "LAD/FBD" -> Width of address
field (LUnpuHa nons agpeca)).

1. Ecrn npu pegakTnpoBaHnn Bbl ncnonb3yete CUMMBOJSIUYECKOE NMA,
penakTop npocMaTpmnBaeT Ta6n1/|u,y 00bsABMNEHUS nepemMeHHbIX.
Ecnu nepemMeHHaa HaxoaunTca Tam, nepemMeHHas cHnUTaeTcAa nokanbHOM n
nepea ee nMmeHeM noactaBnideTCcA CMMBOI #.

2. Ecnu umsi He HaxogMTCs Cpeau NoKanbHbIX NEPeMEHHbIX, PeAakTop uweT
Tabnuuy rnobanbHbIX CMMBOJIOB.
Ecnu nms Haxoautcs Tam, NepeMeHHasi cuntaeTcs rnobanbHom U CMMBON
3aKM4YaeTcsa B KaBbIYKU.

3. Ecnwu Bbl onpegenunu ogHo u TO Xe nMs, kak rmobansHoe (B Tabnuue
CMMBOJMKM) U KaK fokarnbHoe (B Tabnuvue o6baBneHns nepemMeHHbIX),
peLaKkTop aBTOMaTUYeCKN BOCMPUHMMAET ero Kak NoKarbHY0 NepeMeHHYHo.

Ecnn, BOMNpPEKN 3TOMY, Bbl X0TWTE ncnonb3oBaTtb rno6aany+o nepemMeHHyr
3aMeHuTe 3HaK # Ha KaBblYKW.

Training Center
for Automation and Drives

ST-7PRO1

A1-11727
Crp / ®yHKLUMM 1 PyHKLMOHanNbHbIEe 6noku



SIEMENS

Bbi3oB 6n1oka ¢ napameTtpamu

Network 3: First Call
... — EN FC20
“End left" — Disturb.input Edge mem. bit |— M40.1
“Acknow.button" —f Acknowledge .
Display — “Position
M10.3 Flash freq. play error"
Anpecaums M40.0 Report memory ENO |—
Network 4: Second Call
l £8.1 EN FC20
- - “End right" —: Disturb.input Edge mem. bit; — M40.3
“Acknow.button" — Acknowledge
S Display.: — Q9.4
‘ M10.3}—{ Flash freq. e
M40.2 ). Report memory o ENOE
Tabnuua I — ]
CMMBOIIOB : -

'nobanbHble || CumBonbl i JlokanbHble --> dopmMarnbHble napameprll_‘

SI MATIC 87 Date: 03.11.2005 ; Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_11E.12 ">4 Knowledge for Automation
BbizoB B LAD/FBD, Bbl moxeTe BbibpaTh BbI30B B 6pay3epe "Program Elements".

MeTkn BonpocoB (?7.7) yka3blBalOT Ha BXOAHbIE, BbIXOAHbIE 1 BXOA/BbIXOOHbBIE
napameTpbl 6roka. 3aeck Bbl 4OMKHbI BCTaBUTb (DakTUYECKNE 3HaYeHs
napameTpoB.

MpumeyaHue Korpa Bebl Bbi3biBaeT FC ¢ napameTpamu, Bbl 4omkHbI 06513aTeNbHO NPUCBOUTL
BCe napameTpbl 6roka (3a ucknoyermem EN n ENO).

Training Center Ctp. 11-12/27 ST-7PRO1
for Automation and Drives DyHKLMM 1 DYHKLMOHaNbHbIE B60oKM
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LAD/FBD

Ucnonb3oBaHne napametpoB EN/ENO npu BbizoBax 6510koB

s |

FC1
|:||:| BesycroBHbIl Bbl30> ??.?— EN ENO— CALL FC 1
NOP 0
Q9.0
FC 1 A | 0.1
|:||:| YCNOBHbIV BbI30B 10.1— EN ENO— - JNB 001
CALL FC 1
_001: A BR
= Q 9.0
??.?7 — EN ENO EN ENO EN ENO =
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_11E.13 ” Knowledge for Automation

CtaHpapTtHble FC

MNonb3oBaTennckue
FC

CoeguHeHue

Mpu BeINONHEHUM cTaHAapTHbIX FC gencTBytoT cneayowme npasumna:
Ecnn EN=0, 6nok He BbinonHsieTcst u napameTtp ENO = 0.
Ecnu EN=1, 610K BbINOMHAETCH W, ECNN BbIMNOSTHEHWE YCNELLHO U HET

owmnbok, ENO

=1.

Ecnu npu BeinonHeHun 6roka Bo3HukaeT owmnbka, ENO = 0.

BHe 3aBucMMOCTM OT Toro 6bin nn nornb3oBaTenbCckui 6rok HanucaH B LAD,
FBD wnu STL, npu ero BbizoBe B LAD/FBD aBTOMaTu4ecku gobaensaioTcs
napameTpbl EN 1 ENO, koTtopkle moryT 6bITb cBsidaHbl ¢ RLO.

MapameTpbl EN/ENO He cywecTtBytoT B STL, HO Bbl MOXeTe aMynupoBaTb UX.
He3aBucrmMo OT A3blka NporpaMmmMmMpoBaHns Bl JOMKHBI OTCREXMBaTh OLUNMOKM
nporpamMmbi.

B LAD/FBD otgenbHble yHKUMOHarbHble BI0OKM MOTYT COEAMHATLCA B
nocrnenoBaTtersibHble LIEMOYKM BbI30BOB JTOMMYECKU CBsA3biBasicb Yepes EN /
ENO.

Training Center
for Automation and Drives

Ctp.11-13/27

ST-7PRO1

®PyHKUMM 1 PYHKLUMOHanNbHbIE 6110KKN
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YnpaxHeHue: CoszgaHmne FC c napametpamu
Tabnuua onucaHue nepemeHHx 6noka FC 20
Address |Decl. Hame Type Initial Value |Comment

0.0[in disturbance input BCOL - :

0.1fin Acknowledge ECOL

0.2]in Flash freq EOOL

Z.0/out Edge mewory marker |BOOL

Z.1lout Display BCOL

4.0|in out Report memory ECOL

Bnok 6e3 Al 1.2 Brok A #Acknowledge
napamMeTpoB R M 40.0 C napameTpamu R #Report memory
Al 1.3 A #Disturb. ...
FPM 401 2. :
S M 400
A M 400
A M 10.3
@)
ANM  40.0
Al 1.3
= Q 9.3(Q5.3)
SIMATIC S7 Date:  03.11.2005 ;’ Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_11E.14 " ad Knowledge for Automation

3apgaua

Kak penatb

Hanunwwre nporpamMmmy and nHankaumm asapum Kak GnoK ¢ Ha3Ha4YeHHbIMN
napameTtpamu. Ha PUCYHKe Bbl MOXeTe yBUOETb Ta6J'IVILJ,y 06bsABNEHMSA CO
BXOAHbIMU U BbIXOAHbIMU NMapamMeTpamMn 1 Ha4vano nporpaMmmbl

+ Bcraebte FC 20 B nporpammy "My Program”.
* Hanumwwute nporpammy B FC 20.
» Coxpanute FC 20.

Training Center
for Automation and Drives

11-14/27 ST-7PRO1
Crp / ®yHKLUMM 1 PyHKLMOHanNbHbIEe 6noku
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YnpaxHeHue: BoizoB FC ¢ napameTpamm
FC 20
11.3  —[Disturb. input Edge mem. bit [— M 40.1
112 — Displa —Q9.3(Q5.3
FC20 ¢ napawerpami Acknowledge play ( )
1-1 BbI3OB M 10.3 —| Flash freq.
M 40.0 —| Report memory
FC 20
114  —1|Disturb. input Edge mem. bit [ M40.3
FC20 ¢ napameTpamu 11.2 — Acknowledge Display — Q9.4 (Q 54)
PR M 10.3 —| Flash freq.
M 40.2 —| Report memory
SIMATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_11E.15 '[’4 Knowledge for Automation
3apava Oeaxapbl BbizoBute FC 20 B OB 1 (C pasnuyHbiMu abCcontoTHbIMK agpecami).
lMpoBepbTe HYHKUNOHUPOBAHNE MPOrpaMmbl.
Kak penatb + BcraBbTe aBa cermeHTa B OB 1 13 nporpammbl "My Program”.
+ Cospawte gga BbizoBa FC 20, kak nokazaHO Ha pUCYyHkKe,
» 3arpysute 6nokun FC20 n OB 1,
» [lpoBepbTe paboTy.
MpumeyaHue Mpun KOHUrypupoBaHum annapatypbl Bel ncnonb3zosann MB10 kak 6ant

CMHXpOHM3aumun. Ecnn nocne 3toro Bl BbINOMAHWAM cOpOC NaMaTh, Bbl AOMKHBI
3arpysuTb KOHUrypaumio ewle pas, 4tobol obecneunts muradne M10.3.

Training Center
for Automation and Drives

Ctp. 11-15/27

ST-7PRO1
®PyHKUMM 1 PYHKLUMOHanNbHbIE 6110KKN
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dyHKUMOHanbHbIe 6roku (FB)

DB 2

— | EN

FB 2

| Disturb. input
Acknowledge Display

— | Flash freq. ENO |—
Ta6bnuua onucaHusa nepemeHHbix FB
Address |Decl. Hame Type Initial ¥Walue Comment

0.0(in Disturbance_input [(BOOL FALSE

.1)|in Acknowledge BCOL FALSE

L2|in Flash freq BCOL FALSE

Ojout Display BCOL FALSE

Edge memory marker [BOCL FALSE

Report_memory BOOL FATLZE

SIMATIC S7

Siemens AG 1999. All rights reserved.

Ocob6eHHocTU FB

MapameTpbl

Mpeumywiectsa FB

Date: 03.11.2005 “' Information and Training Center
File: PRO1_11E.16 ”4 Knowledge for Automation

B otnnune ot dyHkumii (FC), dpyHKUMOHanbHble 6noku (FB) umetoT namsate.
OT0 gocTuraeTcs cBa3blBaHNEM C PyHKLMOHANbHbIM GIIOKOM 1OKanbHOro
Oroka JaHHbIX, Tak Ha3bIBAaEMOro ak3eMnnsAapHoro o6roka. Mpu BbizoBe FB Bhbl
yKasblBaeTe Takke Homep ak3emnnsgpHoro DB, KOTopbIn Npu 9TOM OTKPbIBaETCA
aBTOMaTUYECKM.

Ok3emnnspHole DB xpaHsT cTaTuyeckme nepemMeHHble. OTU nokarbHble
nepeMeHHble MOryT UCMOoNb30BaTbCA TONLKO B TOM FB, rae oHun onncaHbl B
Tabnuue o0baABNeHUst nepeMeHHbIX. OHM coxpaHsatoTca B DB, koraa mbl
BbIXOAMM u3 6rioka.

Koraa Bbi3biBaeTcs 610K 3HAYEHNA aKTyanbHbIX NapamMeTpoB 3arnvcbiBaoTCs B
3K3eMMNSAPHbIN 60K AaHHbIX.

Ecnu pbopmanbHbIM napameTpam He NPUCBOEHbI aKkTyarnbHbIE 3HAYEHWS,
NCNonb3ytTCa NOcCneHne 3HadeHnst coxpaHeHHble B DB.

Bbl MOXXeTe HaszHa4aTb pasfnnyHble akTyanbHble NapameTpoB NPU KaKAOM
Bbl3oBe FB.
Korga FB 3akpbiBaeTcsi, 61Ok AaHHbIX COXpaHSeTCcs.

» Korga Bbl nnwete nporpammy ansa FC, Bbl 4ormkHbI MckaTb CBOGOAHYHO
namsaTb B ob6nactu mepkepor unu DB n ee Hapo ykasbiBaTb npu BoidoBe FC.
Mpu ncnonb3osaHun FB BMECTO 3TOro MCMNONb3YOTCA CTaTudeckne
nepemMeHHble, KoTopble nogaepxueatotca STEP 7.

+ Korpa Bbl ucnonb3ayeTe ctaTuyeckue nepemeHHble, Bbl usberaeTe pucka
MOBTOPHOO NCMONb30BaHNA MEPKEPOB M obracTen gaHHbIX.

* BwmecTto dopmanbHbix napameTpoB “Report memory" n “Edge memory
marker" FC20 Bbl ncnonesyete B FB ctatudeckne nepemeHHble “Report
memory" n “Edge memory marker". 310 genaet BbI3oB 6rnoka 6onee
NPOCTbIM TakK Kak UCKIOYEHbI ABa hopMaribHbIX napameTpa.

Training Center
for Automation and Drives

11-16/27 ST-7PRO1
Crp 6/ ®yHKLUMM 1 PyHKLMOHanNbHbIEe 6noku
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PyYyHKLUMOHaNbHbIN 6NOK ANA BbiBOAA COOOLEHNN

Address |Decl. Hame Type Initial ¥alue |Comment
0.0]|in Disturbance input |BOOL FALSE
0.1(in Acknowledge ECCL FALSE
0.2]|in Flash freq BOCL FALSE
Z2.0|out Display BOCOL FALSE

p
Tabnuua onuca-
HUSA NEpPEMEHHbI
FB

A\

4.0|ztat Edge memory mwarker |BOCL FALSE

4.1|stat Report memory BOCOL FALSE

o
aosasnnnnnsns

R
B
[ohstnininaiaasnanana e o)
Brnidad
Bt

SRR
i
i i

b m DB2 -- My Project\Functions
Address |Hame Type Initial Walue Comment
0.WDisturbance input BEOOL FALZE
0. l{Acknowledge BEOOL FALZE
0.2|Flash freg BEOOL FALZE
DB - ak3emnnsp | z.0|pisplay BOOL FALLSE
4.0|Edge_memory marker BEOOL FALZE
4.1|Report memory BEOOL FALZE
Sl MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_11E.17 "P4 Knowledge for Automation
OTobpaxeHue PaHee Bil cozgany FC 20 anst otobpaxeHus npobnemei.
I'Ip06neMbl BmecTo mepkepoB, KOTOpbIE NCMNOSb30BanuCh B FC20, ytobbl COXPaHUTb

curHan coobLeHus u BbliaeneHns dpoHTa, Bl MoxeTe ncnonssosaTb
cTaTnyeckue nepemeHHble FB. OHun coxpaHstoTes B aksemnnsape DB,
cBsA3aHHOM ¢ FB.

CrpykTypa Korga reHepupyetcst DB, cBA3aHHbIn ¢ FB, STEP7 co3gaeT CTPyKTypY AaHHbIX,

ak3emnnsapa DB NCMonb3ys CTPYKTYPY, onpedeneHHyto B Tabnuue onmcaHus nokarnbHbIX
haHHbIX 6noka. brnok DB co3gaH n MoxeT ObITb MCNONb30BaH Nocre ero
COXpaHeHus.

Training Center Crp. 11-17/27 ST-7PRO1

for Automation and Drives DyHKLMM 1 DYHKLMOHaNbHbIE B60oKM
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Co3paHune aksemnnapa DB

| 1.Co3aaHue ak3emnnspa DB npu Bbizose FB |||| 2. Co3pgaHue HoOBoOro aksemnnsipa DB |

||
m 0OB1 -- My Project\Functions I

I
| T S 1
0Bl : Cyclic Program exec) Bk DE2D

P L " Programming tool: IDB Editor 'l
Hetwork 1i: Disturbance di|  ceae

| |
| " Data block

= a_]__]_ f]::l 2 |:| r Ijl:l 2 |:| " " Data block referencing a user-defined data bupe
=

|| ¥ Data block referencing a function block

Beference:
FBZ

LAD/STL/FBD (30:150)

Instance data block 20 does not exist. Do pow want to I
! generate it?

Mo Details... Help | I oK I Carncel Help

SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_11E.18 '[’4 Knowledge for Automation
Co3spaHue CyuwiecTtByeT ABa cnocoba cosgaHus HoBoro ak3emnnsipe DB:

ak3emnnsapa DB » Korga Bbl Bbi3biBaeTe B nporpamme FB, Bl onpegensiete, ¢ Kakum

ak3emnnsapom DB gomkeH paboTate FB. Npu aToMm nosiBnaeTcs cnegytowee
coobueHue: "Instance data block DB x does not exist. Do you want to
generate it?« (3k3emnnap DB ele He cyllecTByeT, co3aaTtb ero?).

» [pu cozgaHun HoBoro DB, BeiGepuTe BapuaHT "Data block referencing a
function block” («Brnok gaHHbIX, cBA3aHHbIN C FB»).

MpumeyaHue Ok3emnnsip DB moxeT oTHOCUTLCS ToNbKO K ogHomy FB. BmecTe ¢ Tem, oguH
FB MoxeT BbI3blBaTbCH B pa3Hble MOMEHTbI BPDEMEHMW C Pa3HbIMU
aksemnnspamu DB.

Ecnn Bbl namenunu FB (B 4acTn napameTpoB Unm CTaTudeckux nepemMeHHbIX),
Bbl 4OMmMKHBI CHOBA creHepupoBaTh ak3emnnspbl DB.

Training Center Ctp. 11-18/27 ST-7PRO1
for Automation and Drives DyHKLMM 1 DYHKLMOHaNbHbIE B60oKM
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MynbTnaksemnnsapHoie DB

bnoku - AK3eMnnsapbl MyanM3K3eMl1.l1ﬂprll7l o6nok

OB 1 DB10 OB 1

Call FB20. DB10 | Call FB100, DB100
: p . FB20
Disturb._Input:=
Acknowledge:= — FB 100
Flash_Freq:=
Dizzla_y;eq stat | Dist_1 | FB20
Call FB20, DB11 DBI11 stat] Dist2] PB20 | pgqgo
Disturb._Input:= :
Acknowledge:= FB20 Call Dist_1 MapameTpbi 1
Flash_Freq:= Disturb._Input:= cTaTuYeckme
Display:= I Acknowledge:= nepemeHHbIe
P Flash_Freq:= 1-ro BbI3oBa FB20
Display:=
Call FB20, DB12 DB12 Call Dist_2
Disturb._Input:= Disturb._Input:= MapameTpbl 1
Acknowledge:= FB20 Acknowledge:= cratuuyeckume
Flash_Freq:= Flash_Freq:= gepeMeHHbleFBzo
Display:= Display:= -ro BbI30Ba
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_11E.19 y Zand Knowledge for Automation

MHoroaksemnnsipHasa [Jo cux nop Bbl AomkHbI ObINM UCNonb3oBaTh pasnuyHbie ak3emnnsapbl DB

moaenb ONS pa3nunyHbixX BbI30BOB FB (onucaHusa pasnuyHbIX YyCTPOWCTB npouecca).
Yuncno DB orpaHMyeHo, No3TOMY AaHHbIN METOA MMEET OrpaHUYEHHbIe
BO3MOXXHOCTU UCMOJ1b30BaHUA.

MHoroaksemnnspHas Moaens nossonset Bam ncnonssosats oavH DB ans
pasnun4yHbIX BbI30BOB. YTOOBI cAaenaTth 370, HEO6X0AMM AONOMHUTENBHbIN FB,
yrnpaBnsoLwmn aTumm obpasuamm.

[nsa kaxgoro Bbizoa FB (FB 20) Bbl onpegenseTte ctaTMyeckyto NepeMeHHYo
B FB 6onee Bbicokoro ypoBHs (FB 100). B Bbizoe Call Dist_1 Bbl yka3biBaeTe
ak3emnnsip DB B cumBonbHoOM doopme.

FB 6onee Bbicokoro ypoBHsi (FB 100) Bbi3biBaeTcs, Hanpumep, B OB1, npu
3TOM reHepupyeTcst MHoroaksemnnspHein DB (DB 100).

MpumeyaHue MHoroaksemnnspHas moaens paccmaTpuBaeTcs B kypce ST-7PRO2.

ST-7PRO1

Training Center
®PyHKUMM 1 PYHKLUMOHanNbHbIE 6110KKN

for Automation and Drives

Ctp.11-19/27



SIEMENS

N3meHeHMe napameTpoB 6ri0Ka

IMdJ:ess Decl. Hame Type Initial V¥alue ([Comment
I 0.0(in Disturbance_input BOCL FALSE
I 0.1fin Acknowledge BOCL FALSE

0. Flash freq EOOL FALSE

Check lights

Display

Edge memory _marker |BOOL

Report_memory BOCL

downloading or zaving, thiz could lead to an interface
conflict with the blocks which reference it. ‘when you
download thiz block, the CPU may go inta STOP.
Continue downloading/zaving?

!"_n., The block interface waz changed. Following

Mo Help |

SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
7 4
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Mpo6nema Ecnu Bel go6aBnsieTe B 6110ke HOBblE NapameTpbl MOCHe TOro, Kak Bbl30B 6rioka
3anporpaMMmpoBaH, Bbl 4omkHbI 0GHOBUTL BbI30B Grioka.
B npotueHoMm cnyvyae CPU vunn nepenget B pexum Stop unm paboTty 6roka
Heqnb34 rapaHTUpoBaTh, TaK Kak AOMNOJIHUTENbHbIE NapaMeTpbl NMpu Bbl3OBE
OOIMKHbI ObITb 06ecneyeHbl 4ENCTBUTENBHBIMW NapaMeTpamMu.

B npumepe 6bin BcTaBneH gononHutenesHeli napameTtp “Check_lights”.

O6GHoBneHue BblI3oBa [locne coxpaHeHns 61oka, B KOTOPOM M3MeHsnack Tabnuua ob6bsBneHus
nepeMeHHbIX, NoABMseTCs coobLueHre, npegynpexaatoliee Bac 0 BO3MOXHbIX
npobnemax.

Training Center Ctp. 11-20/27 ST-7PRO1
for Automation and Drives DyHKLMM 1 DYHKLMOHaNbHbIE B60oKM
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MN3meHeHuA npun Bbi3oBe MOAMd)MuMpOBaHHbIX 6nokoB

m DB1 -- My Project\Functions [_[O] <]

| Koraa Bbi3biBaeMbI 610K OTKPbIT: | ﬂ
1 0Bl : Title:

Metwork 1': 1st sall FBZO
LAD/STL/FBD 1¥0:13) [ x| pB20

FE20
& Time stamp conflict with at least one block call ... —EN

Disturban
Il.3 —me_input

Acknowled

Details. .. | Help | I1.2 —ge
Flash_fre
J L LR, B
- i i 3 : Displayloo.3
m OB1 --Wiy Project\Functions - check_Lig °
. ...—hts g ENO— / \
O‘B‘l‘ ‘:‘ ‘T‘i‘tle: T o
?‘_B_t_‘to_r_li__li: Title: P T T
DB20 Cut Chrl+
FB20 Copy Chil+C
N Paste Chl+f
| NpaBow kHonKoi
i s furban Delete Del
71.2 —ee input
= Insert Metwork.  Chil+R
nowled .
11.3 —lge Gc'_ to Location...  Chil+alt+0
Displayl-g9.3 E dit Symbol Alt+Retumn
lash fre
Mi0. 3 q FAo—
® ) -
SI MATIC 87 Date: 03.11.2005 " Information and Training Center
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O6HoBneHne BbizoBa Korga oTpbiBaeTcs Bbi3biBaloLWmii 610K, NOABNSETCH crieytollee coodLleHne
“Time stamp conflict with at least one block call" (KoHpnmKT BpeMeHHbIX METOK
Mo KpanHen Mepe ¢ OAHMM BbI30BOM GJ10Ka) 1 BbI3OB OTOOpaXkaeTcs KpacHbIM
LBETOM.
LLlenkHuTe Ha Gnoke NpaBomn KHOMKOW MblLKN BbiOepuTe B BbiNagaloLleM MEHIo
komaHgy “Update Call” (O6HoBneHue Bbi3oBa). BbizoB 6rioka
BOCCTaHaBMMBAETCS U COAEPXUT, B HALLEM MPUMepPE, JOMOSTHUTESNbHBIN
BxogHon napameTp “Check_light®. [lanee aTtomy napameTpy AO/MKHO ObiTb
HasHa4yeHo hakTnuyeckoe 3HadveHue. B cnydae pyHkumoHanbHeIX 6nokos
pereHepupyeTtcs ak3emnnsap DB.

Training Center Ctp. 11-21/27 ST-7PRO1
for Automation and Drives DyHKLMM 1 DYHKLMOHaNbHbIE B60oKM
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YnpaxHeHue: PegaktupoBaHue (pyHKUMOHaNbHOro 6rnoka
E:> Tabnuua onucaHnsa nepemMeHHbIX 6noka FB 20

m FB20 — My Project\Functions M=l B
Address |Decl. Hame Type Initial ¥Walue Comment
0.0(in Disturbance input ECCL FALSE
O.1(in Acknowledge ECCL FATLSE
0.20in Flash freq ECCL FALSE
2.0[out Display ECCL FATLSE
in out
4.0(stat Edge memory marker |BOCL FATLSE
4.1(stat Report memory ECCL FALSE
temp
[
n A #Acknowledge
rpamMmmMHasn Kuuma
F§°2(',°a an ceku R #Report memory
A #Disturb. ...
Sl MATIC 87 Date: 03.11.2005 ; Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_11E.22 'l" Knowledge for Automation
3apava Mporpamma gns otob6paxeHus npobnemMbl JOMKHA ObITh Tenepb BLINOMHEHA B

yHKUMOHanbHOM 6roke. [na coxpaHeHus 6uta ppoHTa n Tpurrepa
NCMONb3YIOTCA CTaTUYeCKMe NepemMeHHble, KOTOpble COXPaHSAOTCSH B
aksemnnspe DB, cesasaHHoM ¢ FB. B atom crnyyae Bam He TpebytoTcs mepkepbl
ONSA XpaHeHUs BENUYMH.

Ha PUCYHKe Bbl BMOuTe Ta6n|/|u,y onncaHmAa nepemMeHHbIX ¢ BXOAHbIMU U
BbIXOAHbIMM NapamMmeTpamMmn n Ha4dano nporpamMmmbl.

Kak gpenatb * BcraBbTe 6nok FB 20 B nporpammy "My Program”.
* Hanunwwute nporpammy B FB 20.
* Coxpanute FB 20.

Training Center Ctp. 11-22/27 ST-7PRO1
for Automation and Drives DyHKLMM 1 DYHKLMOHaNbHbIE B60oKM
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YnpaxHeHue: Bbi3oB 1 npoBepka hyHKLMOHaNbLHOro 6s10ka

Hetwork 1: 1st call FEZO

DEZ0O
FEZO

. —EN

Disturban
I1.3 =——ge_dinput

Acknowled
I11.Z2 =—qge
Displayf~nd. 3 (Q 53)
Flash fre
M10.3 =—of ENO—

DBEZ1
FEZO

. —EN

Disturban
I1.4 =——ge_input

Acknowled
I1.2 =——ge
Display-09.3|(Q 5.3)
Flash fre
M10.3 —94 ENQ [~
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
File: PRO1_11E.23 ’>4 Knowledge for Automation

Siemens AG 1999. All rights reserved.

Kak penaTtb

FC ->FB

B nporpamme "My Program":

* ypanute oba cermeHTa ¢ BbizoBom FC20.

* HanuwwuTe nporpammy Ans AByx Bbi3oBoB FB 20, kak noka3aHO Ha pUCYHKe.
» 3arpyaute 6nokn FB20, DB20, DB21 1 OB1.

* npoBepbTe paboTy NpPorpaMmel.

B Hawem npumepe, FB20 6b1n nepenucaH BHOBb, xoTa FC20 yxe
cywecTtBoBan. 310 ObINIO HETPYAHO.

Ecnu B FB Hapo npeobpasoBaTts FC ¢ pa3suton nporpaMmMon, MOXHO caenaTb
nHave:

1-e BO3MOXHOE peLleHme:
* BCTaBbTe HOBbIV FB

* CKOMupyinTe Tabnuuy onucaHus nepeMeHHbIx u3 6noka FC B 6rnok FB n
ucnpaebTe ee

+ ckonupymTe cetu us FC B FB
* coxpaHute FB.
2-e BO3MOXHOE peLLEHNE:
* CreHepupymnTe UcxodHbli gann ua 6roka FC
* caenanTe ucnpaeneHnsa B UICXOAHOM doanne
* creHepupymTe HoBbI FB 13 ncxogHoro danna (CM. creayoLulyo cTp.).

Training Center

for Automation and Drives

11-23/927 ST-7PRO1
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NMpeobpa3oBaHue FC B FB yepe3 ncxogHble TekcTbl (1)
D/STL/FBD : Programming Blocks

BERE
Eiew Option:  Help

Mew...
Open...

Ctrl+M
Ctr+01

Generate Source File...

Ctr+T

2 My ProjectyFunctibdszh,
4 My ProjectyFunctions",

E it

Generates a source file from .

E
Entry point; LT
IF'r-:iec:t j IEc-mpc-nent Migw j ) [rline. &) mifine
Marme: Project  Storage path:
IMy Project j |E:\s?_u:-:ur$es'\My_F'rc-ie Browse... |
=-{2p My Project repart_function_fb20

El Functions

P 429 Source Files
iy Blocks

by Program

57 Program(2)

Obiject name: |rep0rt_functi0n_chD
Object ype: | STL Source File =l
Cocel_ | heo_|
ate: 03.11.2005 % Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_11E.24 " ol Knowledge for Automation

BBepgeHune

Kak penaTtb

Takxke, Kak Ha A3blkax NPOrpaMMUPOBaHUSA BbICOKOrO YPOBHS, Bbl MOXeTe
co3gaBaTb GIOKM, MCNOMb3YHOLLME UCXOOHYI0 NporpamMMy (TEKCTOBLIN chann).
Korga Bbl komnunupyeTe 3Ty UCXOOHYO NMporpammy, reHepupyoTcs
BbINoSiHAEMble 6noku. MicxoaHbin chann MoXeT BbITh Takke CreHepupoBaH 13
CYLLECTBYIOLLMX GIIOKOB.

Bbl AomKHbI Mcnonb3oBaTh UCXoAHbIE dainbl, 4Tobbl co3aaTe FB 20 n3 FC 20
C MMHUMYMOM 3aTtpar.

1. Otkponte 6nok.

2. B pepaktope LAD/STL/FBD Bbibepute komangy Options -> Customize,
3aTeM 3aknagky "Editor. B none “View" Bbibepute "Symbolic
representation”.

3. B pepaktope LAD/STL/FBD BbiGepuTe koManay File -> Generate Source
File...

4. B okHe "New" Bbl MOXeTe BBECTM MMSA CO34aBaeMoro MCXogHoro danna B
none "Object name".

5. B okHe “Generate Source File* («CreHepupoBaTtb NCXoaHbIn hanny),
KOTOpOe NosiBUTCS 3aTeM, BblbepuTe nporpamMmmHble Br10KM, KOTOpble
[OIMKHbI BbITb CKOMMUIMPOBAHbI.

6. LWenknnte "OK" ons Ha4yana koMnunsaunm n3 6nokoB cxogHoro dawna.
Komnunupyembie 6roku 6yayT Haxoantbest B UCXOAHOM channe, ¢
BBegeHHbIM Bamn nmeHem, B nanke “Source Files" nporpammbl S7.

Training Center
for Automation and Drives

ST-7PRO1

.11-24727
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FUNCTION FiC Z0 : WOID
TITLE =Report Function
VERSION : 0.1
VAR INPUT
Disturhance Input BOOL
Aoknowledge BOOL
Flash Frequency : BOOL ;
END_WAR
VAR CUTPUT
[ Edge Marker : BOOL : ]
Tisplay @ BOOUL
END_WAR
VAR TN OUT
[ Report HMemory : BOOL ; ]
END VAR
BEGIN
NETWORE
TITLE =Report Hemory
By H
a Hicknowledge:
= #Display;
[ END_FUNCTION

Npeob6pasoBaHue FC B FB yepe3 ncxogHble TekcThbl (2)

[FUNCTICH BLOCK FE 20
TITLE =Feport Function]
VERITICW : 0.1

VAR INPUT
Disturbance Input
Aoknowledge BOOL
Flash frecquency : BOOL ;
END_ VAR
VAR OUTPUT
Display :
END VAR
LD

BOOL

BOOL

Edge Marker BOOL ;
Report Memory : BOOL ;

END VAR

BEGIN

NETWORE

TITLE =Report Function

A :
L ficknowledge:
R #Report Memory:

Turhanoae. . Tonnate

[} A

= #Dhisplavy:
END FUNCTICH EBLOCE

SIMATIC S7

Siemens AG 1999. All rights reserved.

3ayeM HyXHbl
NCXOOHUKN? .

Date: 03.11.2005
File: PRO1_11E.25
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Ons aBTOMaTU4ECKOWN 3aMeHbI NCnoJib3yemMbiX CMMBOJ10B

* NS npucBoeHus 6nokam aTpmbyToB, HaNpuMep, 3aLmnTbl

*  ANA 3aWuTbl JaHHbIX BCEN nporpamMmmbl

+ Oonblas ceobona B pedakTupoBaHumn n obpaboTtke dannos:
- N3MeHeHue Tuna bnoka
- BCTaBKa / yganeHue pasgerneHnsi Ha CerMeHThl
- 00beguHeHMe 3NeMeHTOB NPOrpaMmbl 1 KOMMEHTaAPUEB B HOBLIX Oriokax
- co3faHue UCXOOHMKOB B TeKCTOBbIX pegakTtopax (WORD, WordPad),6e3
ycTaHoBkn STEP7 Ha gaHHOW MalLnHe
- 3aBepLUeHMe NporpaMmmMmpoBaHms 6e3 CUHTaKCUYEeCKOW NPOBEPKM, U T.4.

UcxoaHble
nporpammbl

B neBown yacTtu pucyHka Bbl BugmTe ncxogHyto nporpammy 6noka FC 20. B

npaBon 4YacTh PUCYHKa NokasaH ncxoaHbin Tekct ansa FB 20. 3geck Gbinu
BBeJeHbl He06XxoauMbIe KNtoYeBble cnosa A5a PyHKUMOHansHoro 6roka. B
JOMOMHeHWe K 3ToMy, onpeaeneHbl cTaTudeckne nepemMeHHble Ans Mepkepa
namaTn cobbiTUS U Mepkepa NamMsATn hpoHTa.

lNocne komMnNunALMKM BO3HMKAET BbINoNHUMas nporpamma FB 20.

MpumeyaHue

Ecnu Bbl He 3HaeTe KNK4YeBbIX CrOB nporpaMmmmpoBaHnAa NCXOOHUKOB, Bl

MOXeTe BCTaBUTb roToBble LWabroHbl, ncnonb3ys komaHay Insert -> Block

Template -> FB.

Copepxanune “Source Files" obcyxgaeTtcst nogpobHee B crieayloLEeM Kypce.

Training Center
for Automation and Drives
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anax(HeHMe: I/I3yquv|e TUNOB NepeMeHHbIX
Address |Decl. Hame Type Initial ¥alue Comment
0.00in Nurber 1 WORD WH1eH0
Muher Z WORD WH1eH0
Result WORD WH1eH0
MH EI stat Max_wvalue INT
0.0(temp Intermediate result |INT
st | T FPE OF VARIZAEZLE
Global | Local [|Absolute| Symbolic |[Temporary] Static |Parameter
L #Number_1
L #Number_ 2
T #Max_value
L #Intermediate_resulf]
L “Number_1"
T MW 40
T #Number_2
SIMATIC S7 Date:  03.11.2005 ; Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_11E.26 '1’4 Knowledge for Automation

Lenb

Kak penaTtb

PesynbTtat

Bbl OMKHBI NO3HAKOMUTBLCS C pasnnvnamMmn mexny TunaMmum gaHHbIX

nepemMeHHbIX.

Bbigenute B Tabnuue TMn gaHHbIX CBA3aHHbIN C X.

OTBeTbTe Ha crieflytoLLmii BONpoC:
YUTto HenpaBunbHO B komaHae T#Number 2 ?

Bl Hay4Ynnmcb pacno3HaBaTb U UCMNOJ1b30BATb TUMbI NEPEMEHHbIX

Training Center
for Automation and Drives

Ctp.11-26/27
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Utor: Bbi3oBbl 65noka
\| FC | FB |
A3bIk
| Be3 napameTpoB | C napameTtpamu | | Be3 napameTtpos 1 DB C napameTtpamu 1 DB |
« CALL FC1 « CALL FC2 « CALL FB2, DB3
STL « UC FC1 Ear;: « UC FB1 Ear;:
ar2: ... ar2: ...
+ CC FC1 Par3: ... i C B Par3: ...
FC1
_ —ethl DB3
Fo1 FC2 FB1 FB2
LAD —len ENOL— —EN ENO— —EN ENO[— —EN ENO[—
—Par1 —Par1
—Par2 Par3[— —Par2 Par3|—
FC1
CALL DB3
""""""""""" FC2 FB1 FB2
FBD . FC1 —{EN Par3|— —EN —EN Par3—
—Par1 — Par1
ENO—
—1Par2 ENO[— ENO— —1Par2
ENO[—
SlMATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_11E.27 '[’4 Knowledge for Automation
CALL KomaHnga "CALL" ncnonb3yetcsa Ans Bbi3oBa hyHKUMOHanNbHbIX 6nokos (FC,
FB, SFC, SFB) He3aBucumo ot RLO mnnu gpyrux ycrosui.
Ecnu Bbl Bei3biBaeTe FB nnm SFB ucnoneaysa "CALL", Bbl OmKHBI Takke
yKasaTb COOTBETCTBYHOLLNIA ak3emnnsap DB.
Bbl MOXeTe ncnonb3oBaTtb Npy BbI30BE aOCOMNOTHbLIE UM CUMBONMYECKUE
nmeHa FB 1 DB, He cmelumBas B 04HOM KOMaH4e pasHOpoaHble Crnocoobl.
Hanpumep: "CALL FB2, DB2" nnn "CALL valve, level".
Komanga "CALL" coxpaHsieT agpec Bo3BpaTa, AeakTuupyeT komaHgy MCR u
CO34aeT foKarnbHy 06nacTb AaHHbIX A5 BbI3BAHHOMO Groka.
uc KomaHpga "UC" 6e3sycnosHbin BbidoB FC nunu FB 6e3 napameTpos. B octansHom
komaHaa "UC" aHanornyHa komaHge "CALL". Ota komaHaa ucnonb3yeTcs, B
YacTHOCTU, NPY KOCBEHHOW agpecalMn Bbi3biBAEMOro 0rioka.
CcC KomaHga "CC" BbisbiBaeT FC nnun FB 6e3 napameTpos, ecnu RLO=1. B
octanbHoM KomaHaa "CC" aHanoruyHa komaHge "CALL".
MapameTpbl MapameTpbl, 06bABNEHHBIE B Tabnuue onMcaHns NnepeMeHHbIX, U3BECTHbI Kak

“bopmaneHbie napameTpbl”. Agpeca nepeMeHHbIX onpeaensaTCa Npu Bbi3oBe
1 Ha3blBalOTCA “akTyanbHbIMK napameTpamm”.

Cratnueckue n BpEMEHHbIE NepeMeHHbIE MNPU BbI30OBE HE ONnpeaesnAarTCA.

Training Center
for Automation and Drives

11-927/97 ST-7PRO1
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YctpaHeHue aedekToB
% LAD/STL/FBD - [@FC15 -- My Project\Filling] ONLINE =lolx]
i+ File Edit Insert PLC Debug Wiew Options Window Help ;Iilil
Oz =] & PR Bl ok B | Ry Bl Bl EEEEE D EE] e
=
17 &
o8, 1—
10.4 1—. Q8.3 -
0! ' SR
0.5-4 -8
""""" 10775
8.1
________ b-mmmmm e - 4:________J:---R Q=
|
Press F1 for help. RON Ak | [ReadOny  [MOD 2
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_12E.1 ")4 Knowledge for Automation
CopepxaHue Cip
CUCTEMHASA OUNATHOCTUKA = OBBOP...ceeeeiiiuiiiiiiieeeeeiiitteee e e e estare e e e e e e e eeatteeeeeeseaanbaeeeaaeesnsrsaeeaaessannsnrenas 2
Mouck ownbok, ecn CPU mepeLlien B SIOP oo s 3-13
JTOTUUECKIE OLLINMDKM. ...ttt ee et e ee et e e eeeeeeaeeeaeeeeeeeeeeeeeeeeeseaeseeesesesaaasassssssssnnesererernsnrnnns 14-27
CIOPAANUECKNE OLLMOKM. .....ooeeeenneeeeeeeee et e e e e et e e e e e e et e e e e e e e e e e e e e e e eeeeaaseeeeaeeeensssnneeeeeeansnnnens 28-38
CUCTEMHASA VHAIOPMABLLNS. ......eveeeeieieeeseeteeesastaeeessseeesanseeesasseeesansaeesaseeeeaassseesansseeesasseeesansseessansenesanses 39-46
Training Center Ctp.12-1/46 ST-7PRO1
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CucrtemHas guarHocTtuka - O630p

[uarHoctuka CPU oBHapyxusaeTt CPU 1/10-mopynum
CUCTEMHYIO OLLNBKY
OunarHoctuka CPU obHapyxuBaet Avarxoctuyecy M°ﬂ¥”b6c AvarHoc-
OLUMGKY NMporpamMmbl Nofb3oBaTens Koe < VKOV OOHapyxXmBaeT
npepbiBaHve OLUNGKY U reHepu-
T T T T T
R EEr SUEREEL SELPERRES oo pyeT anarHocTuyec-
' p=es=eee Foooees peesessesssa "0l KO€E npepbiBaHune
! ! : JIIIIIIIr :
I vV mmmmm e a
] vy vy v V
1
] OB JunarHocTuyec- CocTosiHue
] owunoKnu KN 6ycbep CNCTEMDbI
1
1
1
1
1
vy SFC
CoobLeHns
o
CPU >
y
SIMATIC 87 Date: 03.11.2005 Iv Information and Training Center
Siemens AG 1999. Al rights reserved. File: PRO1_12E.2 o~ Knowledge for Automation
Y10 Takoe [unarHocTrka aTo BCTpoeHHas nposepka dyHKumoHnposaHus CPU ¢
AnarHocTuka? coxpaHeHueM AaHHbIx. OBnacTtb, B KOTOPYIO 3anuckiBaeTcs MHdopmaums oo

ownbke, HasbIBaeTCca guarHocTudeckun oydep. Pasvep atoro 6ydepa 3aBnucut
ot Tuna CPU (Hanpumep, CPU 314 = 100 coobLieHni).

Yrto cny4yaetcs, korpaKorga Bo3HvKaeT owmbka unu cobbiTue, HanpuMep, U3SMeHeHne pexmma
BO3HMKaeT owmnbka? paboTbl, NpouCXoauT cregyioLlee:

» CoobLieHne, cHabXeHHOe A4aTol 1 BpEMEHEM, BBOOAUTCS B
avarHocTnyeckuin 6ygep. NocnegHee coobLLEHNE XpaHUTCS B HaYane
Oydepa. Ecnn 6ydep 3anonHeH, Hambornee cTapble AaHHbIE yOaNATCS.

* BBoA cobbITMS B CUCTEMHBIN CMIMCOK COCTOSIHUN.

* Ecnu Heobxoanmo, cobbiTne akTuBmnsmpyeT cootseTcTBytowmnin OB
(opraHn3aunoHHbI 6OK) OLLNGKN.

Tunbl oWINGOK C nomouubto gnarHoctnkm CPU mMoryT ngeHtndumumpoBaTsca cnegytowime Tunbl
OLIMOOK:

*  CucrtemHble owmnbkmn B CPU nnn owmnbkmn B moayne
* T[lporpammHble owmnbkmn CPU.

YcTpaHeHue Mpwn ycTpaHeHun HeNonaaokK, Mbl pa3nnyaem cregyowme Knaccbl olwmook:
Henonagok *  Owwnbkn, 3actasnawwwme nepentn CPU B pexnm Stop.
OuarHocTuka ¢ ncnonb3oBaHmeM nHcTpymeHTta "Module Information”.

* Jlorndeckue ownbku, korga CPU BbINONHSET NporpaMmmy, HO
PYHKLMOHNPOBAHUE HE YOOBMNETBOPUTENBHO.
[wnarHocTuka ¢ ncnonb3oBaHmemM MHCTpyMeHTOB "Referece Data" n
"Program Status".

* Cnopagunyeckne ownbKn, Nponcxoasiime ToNbKo B HEKOTOPbLIX COCTOSIHMAX
cuctemsl. OHK moryT nnu nepesoguts CPU B Stop, unu nponsonTu Kak
normyeckasi oLumbKa.

HwarHoctuka ¢ nHctpymeHtamm "CPU Messages" nnm yepes cosgaHue
TOYKM OCTAHOBKM M NOLLIAroBOW OTNaAKu.

Training Center CTp. 12-2/46 ST-7PRO1
for Automation and Drives YcTtpaHeHune gedektos
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Mouck ownbok, npusoaswmx CPU B Stop

SIMATIC S7 Date:  03.11.2005 N Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_12E.3 "fd Knowledge for Automation
CopepxaHue CTp.
Bbi3oB MHCTpyMeHTa "Module Information” ...........ooiiiiiiie e 4
Wudopmauusa o mogyne. 3aknagka: "Diagnostic Buffer” ... 5
MHTEepNpeTaLMA COOBLLEHMM O OLLUMBKAX......ceiiuereeereeeesaeieeeeeeessaaasseeeeeeesasannteneeeesssaasssseeeessanansssneeeessannnns 6
OTKPbITUE ONOKA, COLEPHKALLETO OLLMOKY ... eeeiuerereeereeeensreeeesaseeeesasseeeesssseeesasseeesassneeasseeesassesessssesesnnses 7
OMarHOCTUKA CO CTEKAMMU |, B, L ..o e e e e e e e e e e aeaeees 8
T o 1= 9
o =Y PSSP 10
o =Y PSR S 11
YnpaxHeHue: Nouck owmnbok, nepeBoasamx CPU B StOp U UX YCTPAHEHUE. ......cccceeevveeeeeeeeiiiiieeeennn, 12
YnpaxHeHne: YcTpaHeHe OLNOOK C UCMOMb30BAHMEM | Y B CTEKOB........cccvvvvieeeeiciiieeeee e 13
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BbizoB uHcTtpymeHTa "Module Information”

QSIMATIE Manager - [My Project -- d:\s7_Kurse\My_Proje] H=]E3
£ File Edit Insert Wiew Options ‘Window Help == x|
0|83 | g Aemess Fiants. <Na Fiter »

E‘"% My Project Dowrload L
@ Wplzad .
[#-{z) My Progran Upload Station
I atage M Epsten:.

Display Accessible Nodes

CPU Messages...
Display Force Yalues
I onitar /b odify ¥ ariables

I odule Information...

Dperating Mode... Crl+l
ELAD!STLJ'FBD - [FC15 -- My Project\Filling]
£F File Edit [Insert Debug Wiew Options Window Help

Dlﬁlgqlul é Download Chil+L ﬂ ﬁl !<<|>>!| EI HE'E"H:'{'E'H' EI

Dizplay Force Yalues Chil+Al+F

Monitor/Modify ¥ ariables z =l
. Module [nfo Chil+D il
M DOperating kod Ctrl+l
Clear/Reset... 08.2
Set Date and Time... SR
10, 3 =— =]
& ==1
0.4 8.1 =l
Dizplays the state of the currently selected module [diagnostic buffer, memory ’mne Abz | |INS | i
S I MATIC 87 % Information and Training Center
Date:  03.11.2005 yid g Cen
Siemens AG 1999. All rights reserved. File: PRO1_12E.4 v,’« Knowledge for Automation
BBeAeHMe VlHd)OpMaLI,I/IH, HeO6XOﬂ,I/| masa Bam ana anarHoCTnkn, OOCTynHa 13 BcexX

WHCTPYMEHTanbHbIX CPeAcTB vyepes komaHay PLC -> Module Information. Bbl
MOXETe OTKPbITb 3Ty pyHKUMIO, Hanpumep, n3 SIMATIC Manager unm 4yepes
pefakTtop nporpamm

SIMATIC Manager Ecnu B nporpammatope HeT CTPYKTYpbl NpoekTa, Bbl HaXxnmaeTe Ha KHOMKY
"Accessible Nodes" n nanee Bbigensiete CPU ¢ HyxHbIM agpecom MPI.
Tenepb BbibepuTe koMaHdy meHo PLC -> Module Information.
Ecnun Bbl oTKpbInv NpoekT Ha »xecTkom gucke B SIMATIC Manager, Bbl MmoxeTe
BblOpaTb koMaHay meHto PLC -> Module Information nocne Toro, kak Bbl
BblIOpanu S7-nporpammy.

PepakTop nporpamm Kak Tonbko Bbl OTKpbiBaeTe 610K, CTaHOBUTCS AOCTYMHOW (OYHKLMSA
OnarHocTnyeckom nHpopmaumm.

Training Center CTp. 12-4 /46 ST-7PRO1
for Automation and Drives YcTtpaHeHune gedektos
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UHdopmauusa o moayne. 3aknagka "Diagnostic Buffer”

ﬂh’ludule Information - CPU314 ONLINE - IEllﬂ
Fath: |My projectudiagnostic CPU operating mode: STOP
Statuz 0K Mo force job.
Time Sypstem | Performatnce Data | Communication | Stacks
General Diagnostic Bufter Memary I Scan Cycle Time
Events:
Mo, | Time Dt Ewent
1 2 f 9 STOP caused by programmming eraor [OB not loaded or r...
2 09:42:52:273 am 03/03/93  BCD conwersion error
3 08:34:30:970 am 03/03/93  Mode triansition from STARTUP to RUN
4 03:34:30:970 am 03/02/99  Reguest for aukormatic warm restart
A 08:34:30:933 am 03/03/93  Mode transition from STOP to STARTUP
[ 0834 28649 am 03/03/39  Power on backed up
T 05:19:19:366 pm 03/02/99  STOP cauzed by power failure
g 11:40:57:231 am 03/02/93  Mode hransition from STARTUP to RUM =l
Detailz on event: 1 of 100 Ewvent1D:  16H 4562
STOF caused by programming error [JB not loaded or ot pozsible, or no FRE] -
Caused by OB: 1 Priority clazs: 1
FC number. 10
Module address: 24
Previous operating mode: RUN
Requested operating mode: STOP [intermal] =
Save Az | Settings... | Open Block Help on Exent |
Clogze I Update | Print... | Help |
SIMATIC 87 Date: 03.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_12E.5 y Knowledge for Automation

OwnarHoctnyeckumn
Gydep

OeTanu cobbiTuA

MomoLlb K cobbITUIO

OTKpbITHe 6noka

OTKpbITHE
MHCTPYMeHTa

OnarHoctnyeckmin 6ydep opraHnsosaH no npuHumny FIFO (nepebiM npuwen —
nepsbiM Bbiwen). OH HaxoguTcd B obnacty namstu CPU ¢ 6atapeiiHon
noanepXKom 1 He MoXeT ObITb yaaneH npu copoce namatn. OH coaepxuT
3anncy 0 BCEX ANarHOCTUYECKMX COObITUAX B MOPSAKE X BO3HUKHOBEHMSI.

Bce cobbiTusa moryT 6bITh NOKa3aHbl HA NporpaMmMaTtope B BUAE NpPoCToro
TeKcTa 1 B NocnegoBaTenbHOCTU X BO3HUKHOBEHUS

Korga Bbl BbigensieTe cobbiTue, B none "Details on Event” 6yaeT nokasaHna
AononHuTenbHasa nHgopmaums:

*  VpeHTurKaunoHHbIA 1 NOPSAKOBLIV HOMEpP COObITUSA,

*  [ononHuTenbHas MHdpopmMaumsi, oTHocALWasncs K cobbiTMIO, HaNpuvep,
agpeca KomaHf, Bbi3BaBLUUX COObITUE,
* nT.A.

Ecnn Bbl HaxMeTe Ha kHonky _ el on Event

cobbITUIO, BblAEeJIeHHOMY B CMNUCKe.

(Mpumep: B Nporpamme npou3soLuna ownbka, Npu 3TOM COOTBETCTBYHOLLMN
cutyauun OB121 He 3arpyxeH)

, OTKpbIBaeTCA NOMOLLb K

Ecnu Bbl HakmeTe Ha KHOMKY Open Block | , Bbl oTkpoeTe B CPU 6ok,
KOTOPbIV NMPUBEN K OLLNBKE.

(B npumepe Beepxy "FC number: 10").

Bbl oTKpbIBaeTe gnarHoctudeckuin 6ydep komaHgon meHo PLC --> Module
Information, ctpanuua Diagnostic Buffer, 8 SIMATIC Manager nnn pegaktope
nporpamMmm.

Training Center
for Automation and Drives
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CoobuweHus o6 ownobke

ﬂModule Information - CPU314 OMLINE o il |
Path: |My projecthdiagnostic CPLU operating mode: ~ STOF
Status: DK Mo force job.
Time System | Performance Data | Communication | Stacks I
General Diagnastic Buffer | Memary I Scan Cycle Time I
Events:
ﬂModule Information - CPU314 OMNLINE o ]
Path: IMy projectidiagnostic CPL operating mode: ~ STOP
2 03:42:53: 0 Status: OK Mo force job.
3 02:34:30:970 am 03/03/99  Mode transition - —
4 08:34:30:970 am 03/03/93  Request for aul Time System | : F'erfo.rmanc:e Data I Communication I Stacks
5 08:3430933am  03/03/99  Mods transition General Diagnostic Buffer | Memary | Scan Cycle Time
[ (08:34:23:643 am 03/03/33  Power on back
7 05:19:19:36E pra 03/02/93  STOP cauzed| Events:
8 11:40:57:231 am 03/02/33  Mode tramsition I Mo, | T | Date | - |ﬂ
Details on event: 1 of 100 | 14253273 03/03/99 DF' yramming enor [OB not loaded or n...
i 0r 2110

STOP caused by programming errar (OB not loaded or v | £ 03/03/93  Mode transition fromSTAHTUF’ ta RUM
Caused bp OB: 1 Prionity class: 1 4 03/03/93  Request for automatic warm restart
FC number: 10 5 08:34:30:933 am 03/03/99  Mode transition fram STOF to STARTUP
Module address: 24 3 08:34:28:649 am 03/03/93  Power on backed up

7

g

Previous operating mode: RUN 051919366 pm  03/02/93  STOP caused by power failure
Fequested operating mode: STOP [intemal]

11:40:57:231 am 03/02/93  Mode transition from STARTUP to RUN =l
- | Setfings.. | Open| |l Detalsonevent 2 of 100 EventID: 1682521
BCD' conversion emor = |
= Affected register: accumulator 1
Cloze | Update | Frint... | OB number 121

OB not found, or dizabled, or cannot be started in the current operating mode
Intemal eror, Incoming event

|

Save As.. | Settings... | [Wpen Block Help on Exent |

Cloze | Update | FErint.. I Help |

SIMATIC 87 Date: 03.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_12E.6 "kd Knowledge for Automation
OO6uwee MocnepHss 3anuck B 6ydep nosiBNAeTcA BBEPXY cnvcka. Bpems nokasbiBaeT

Bawm, kakne coobLieHnst 06 ownbKkax nosiBMsitoTCs OAHOBPEMEHHO (3anucn 1 1 2

Ha PUCYHKe).

UHTepnpeTtauus B Halwem npumepe nonHbIn nepesanyck bbin BbINONTHEH Nepepn, ownbkon (3anucu
owunbokK 3 - 5). MNocne nepesanycka npousoLuna owmbka 1 Bei3Bana 3anvicu 1 un 2:
CobbiTre 1: CPU nepewen B Stop, nockonbky OB owmnbok He

3anporpaMmmumpoBaH. None "Details on event" (aetanu cobbiTns)
nokasbIBaeT Knacc npuoputeta, Hanpmumep OB1 1 MmecTo owmnbkm

B nporpamme (FC10, agpec moayns 24).

CobbiTUe 2: dakTuyeckasn npmumnHa ownbKM 3aknodeHa B 3ToM cobbiTuu,
Hanpumep owwmnbka npeobpasoBaHmsa BCD koaa. MNone "Details
on event" nokasbiBaeT, YTO B akkymynsatope 1 - HenpaBurbHas
Benu4yMHa u kakon OB owmnbok oTBETCTBEHEH 3a 310 (OB121).

Tun ownGkm Mpumep Error OB
OB owwnbok Owwnbka nporpamMmmbl BbisbiBaemoro 6noka Het B CPU OB 121
Owwnbka pgoctyna MpsiMoit focTyn K MOAYNIO, KOTOPbIN OB 122
HeuncnpaseH U HenpaBuNbHO yKa3aH
Owunbka BpeMeHU MpeBbllEeHO MakCMManLHOro BpeMs LiMkna OB 80
MedekT 6noka nuTaHus HewucnpaBHocTb pe3epBHoii 6aTapeu OB 81 1) Tonbko ans
S7-400
[wnarHoctnyeckoe O6pbIB NPOBOAOB Ha BXOAax Moayns, OB 82
npepbiBaHue NoAAepKMBaIOLLEro ANarHOCTUKY
HewucnpasHocts CPU HenpaBunbHbiii ypoBeHb curHana MPI oBg4 "
nHTepdenca
Ownbka BbINONHEHUS Owwnbka obHOBNEHNUA obnactn OB 85
nporpaMmbl oTobpaxeHus (HemcnpaBHOCTb MOAYNS)
HewucnpaBHOCTb CTOVKM HewucnpaBHocTb yaaneHHon ctovikvm unn DP - | OB 86
Slave
KommyHukaumnoHHas HenpasunbHeiii ID dpeiima OB 87
owmbka
Training Center CTp. 12-6/46 ST-7PRO1
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OTKpbITME GnoKa, coaepiallero owmnoKy

Detailz on event: 1 of 100

ﬂModule Information - CPU314 OMLINE o il |
Path: |My projecthdiagnostic CPLU operating mode: ~ STOF
Statuz: DK Mo force job.
Time System | Performance Data | Communication | Stacks I
General Diagnostic Bufter | Memary I Scan Cycle Time I
Ewvents:
Mo, | Time Date Event
2 142:53: ED CONVETEION emor
3 08:34:30:970 am 03/03/393  Mode transition from STARTUPR toBLIA
4 08:34:30:970 am 03/03/99  Request for automatic warm rests [i7; LADZSTL/FBD - [FC10 -- My projectidiagnostic] 0... _ |O] x|
5 08:34:30:933 am 03/03/99  Mode transition from STOP to 5T . . . : .
§  0B3428643am 0340333 Power on backed up T o Edl lwait EIC Ocbug W Opfiers i GEp
7 05191%386pm  03/02/93  STOF caused by power fallure == x|
g 11:40:57:231 am 03/02/33  Mode transition from STARTUP ¢

STOP caused by programming errar (OB not loaded or not possible. or no FR
Caused by OB: 1 Prionity clazs: 1

D|3-R] & ¢ |=l@| >~ cldal o
e e T

FC rurmber: 10 ]
Module address: 24 PEmmmmma h] i
Prexious operating mode: RUN kllil_e_t:\'_o_r_k_ _3: t Conversion ECD to Integer
Requested operating mode: STOP [intermal]
Save As... | Settings... | Open Block I ) L I 4
ETI
Cloze | Update | Print.. | T $variahleZ
HOP u]
[
K _>l—I
Press F1 far help. &bz ll_ﬁ
® ’ .
SIMATIC 87 Date: 03.11.2005 " Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_12E.7 v,’d Knowledge for Automation

OTKpbITHe Gnoka

Bbl MOxeTe oTKpbITb 610K, coaepKaLLmii OLUMOKY HeNocpeACTBEHHO, HaXaB
kHonky "Open Block". Bnok oTkpeiBaeTcs online. Ecnv BeiGpaH STL, kypcop
yCTaHaBMMBAETCA Ha Hayano MHCTPyKUMK, npueoadawen K ownbke. B LAD/FBD
nokasblBaeTCs CerMeHT, CoaepKaLlun owmnobky.

B HaweMm npumepe, Mbl NonbiTanucb NpeodpasoBaTth BENWYMHY, HABpaHHYO Ha
uncpoBOM nepeknoyaTene, n3 ABONYHO-AECATUYHOIO NpeacTaBneHns B Lienoe
yncno. B akkymynsatope 1 BO3MOXHO HEMpaBWUbHOE 3Ha4YeHne JBOUNYHO-
aecatnyHoro ymcna. B aTom cnyyae, cuntbiBaHue | - cteka (CmMoTpu
cnegyoLwmne cTpanuLbl) noMmoxeT Bam caenatb 6onee TOYHbIA aHanmM3 oLnOKK.

Owmwmbka nponcxogmna B FC10, cermeHT 3.

Training Center
for Automation and Drives

CTp.
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OdwnardHoctuka ¢ ucnonb3oBaHuem ctekoB |, B, L
CTpyKTypa nporpamMmmsbl Bnok, copgepxalwiun ownobKy
= i Wetwork 1: Title:
=~ 0BT <Mairmur: 233 A
=0 Fol R
| ~[J FC10 [28] MecTo own6ku | 3 '
[3...D FC3 ﬁ.N I 1.1
0O FC10 [28] S RE
Hetwork 2 : Title:
I 120
T #variablel
B cteke B Bbl BugnTe e
Onoku, Bbl3BaHHbIE 00
MOMEHTA OLLMOKMN.
m: Conversion BCD to Integer
I I 4
[ ®m MecTo owh6ku |
T Hrariable
NOF O |
B creke L Bbl BUauTE 3HauYeHus
SKiT;K?_I;%b'::p'”;ﬁﬂgfng;mame BPEMEHHbIX NEPEMEHHbIX
yMy PoB, p PoB, Ha MOMEHT NpPEpPbIBAHUS .
CrnoBa COCTOSHUA 1 Ap.
(Ha MOMeHTa npepbIBaHUS).
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_12E.8 ’>4 Knowledge for Automation

BBeaeHue

B cTek

| cTek

L cTek

[ns Toro, 4To6bl NONYYNTb AOMOSNTHUTENBHY MHCpOPMaLMI0 O MecTe OLINOKN,
Bbl MOxxeTe npountath cogepxxaHue ctekoB (I - cTek, B - cTek, L - cTek). 31o
nossonsieT Bam, Hanpumep, onpeaennTb Kakme BENMYMHbI XPaHUITUCh B
akkymynatopax nepeg tem, kak CPU nepewen B Stop.

B - cTek CoAepPXUT CNUCOK ©noKoB, BbINOTHAEMbIX npu nepexoae B COCToAHUE

Stop.

| — cTek cogepXXuUT AaHHble PErMCTPOB B MOMEHT OLLUMOKK, @ UMEHHO:
« coaepaHue akKyMyrsiTOPOB U aApecHbIX PerncTpoB

* kakve DB OTKpbIThI

* CMNOBO COCTOSIHUSA (CTaTyC)
*  YPOBEHb BLINOMHAEMOM NporpaMmmel (HanpUMep, LMKIn4eckas)

* MpepBaHHbIN BMNOK C yKazaHMeM CerMeHTa n HoMepa MHCTPYKLUU
e cnegyrownin 610K, Noanexalymi BbINOMHEHUIO

L — cTek cogepXuT 3HaYeHUs BpeMeHHbIX nepemeHHbIx 6noka. [Ans
NCMNoNb30BaHWsA 3TUX AaHHbIX, BaM HyXHbI onpeaeneHHble HaBbIku

NporpaMmmnpoBaHus.

Training Center

for Automation and Drives
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Ctek B
ﬁlMudule Information - CPU314 ONLINE o =] |
Path: |M_I,J projectdiagnostic CPU operating mode: STOP
Statuz: OF Mo force job.
General | Diagrostic Buffer | tenmony | San Cecle Time |
Tirme Systern I Perfarmance [ ata I Carnniunication Stacks
B stack:
Block Symbol 1st DB 2nd DB |
FC10
| Stack... | L Stack... | HEsting Stachn. Open Block, |
Cloze | Update | Print.. | Help |
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_12E.9 o~ Knowledge for Automation
CTtekn BbiBoag I/IH(*)OpMaLI,VII/I O CTeKax BO3MOXEH B crnefyrLmnx cnyyaax nepexoga

CPU B pexum STOP:

* BCMNeACTBME NporpaMMHON OWNGKN,
« BcneacTteue komaHabl STOP,

¢ Npu OOCTUXEHUN TOYKN OCTaHOBaA.

B - cTek CTtek 6nokos (B - cTek) — rpacmyeckoe npeacraBneHne nocrneaoBaTesibHOCTH
BbI3OBOB, TO €CTb B HEM OTODpaxkaeTcs nocneaoBaTenlbHOCTb U BIIOXXEHHOCTb
GIOKOB, BbI3bIBAEMbIX 4O TOYKM NPEpPbIBAHNS

Ctek 6nokoB COAepXXuUT BCe NpepbiBaHus, Bbi3aBaHHble OB npepbiBannii n OB
ownBOK, TakkKe Kak n oTkpbITble DB.

Bbl HarigeTe npsaMyto NpuYnHYy pexuma Stop B 6r1oke, KOTOpbIn 0TOOpaxeH
nocneaHum.

B HaweMm npumepe, Bbl MOXeTe yBUAETb, YTO OLIMOKa NPOM30LLIa Npy NepBoM
Bbi3oBe 6noka FC 10.

OTKpbITUE Grnoka YTto6bl OTKpbITL 610K online, Bbl BbiOMpaeTe 6ok B cnucke cTeka B 1 3aTem
HaxknumaeTe kHonky "Open Block". 3atem Bbl MoxeTe oTpegaktnpoBaTb 3TOT
Upen Block 6nok. Kypcop pacronaraeTtcst nocre HeucnpasHomn MHCTPyKUMK (B Havane

cneayowen UHCTPYKUMK).

Training Center CTp. 12-9/46 ST-7PRO1
for Automation and Drives YcTtpaHeHune gedektos
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Crek |
| Stack: Register Contents in Prioritp Clazs [0B1)
— Reaqister Values at Point of Intermiption — Point of Interruption
Accurulator 1: 0000 DOOF Intermipted block: FC 10

Accumulator 2 0000 0073

Leeurnulstarn 4

Secumulatan 3 Dpen Block |

Continue in block: FC 10
Dizplay format: @

Friority class: 1
Addr. register 1: 0.0
Addr. reqister 22 0.0 Wper

data blochs: {shmE Zd|LE
Dizplay format: IAddress 'I Muriber:

=iee;

Status word: BR CC1 CCO 0% 0S5 OR S5T& RLO FC
oo o 0o o o 0 0 0

Cloze I Frint... Help |

SIMATIC 87 Date: 03.11.2005 " Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO1_12E.10 ”4

Knowledge for Automation

| -cTek | -cTek (interrupt stack - cTek npepbiBaHWs) Bcerga MMeeT OTHOLLEHME K OAHOMY
knaccy npuopuTteTta. [Npexae 4em Bbi3BaTb MHpopmaLumio 06 | —cTeke,
BblOepuTe MHTEpecyLWwmii Bac opraHnsaumnoHHbin 6ok B B -cTeke.

Peructpbl | -cTek nokasbiBaeT cogepxummoe pernctpos CPU B MOMEHT npepbiBaHNs:

Touka npepbiBaHUA

*  AKKYMYNSTODSbI

Bbl moxeTe BbibpaTb hopmaT uncna, B KOTOPOM AOIMKHO OTOOpaKaTbCs
CoAepXNMoe akkyMynaTopos, ncnone3sys none “Display Format “.

* AQpecHble perncTpbl

Bbl moxeTe BbibpaTh hopmaT uncna, B KOTOPOM AOIMKHO OTOBpaxaTbCs
COAepXnMoe agpecHbIX perncTpos, ncnomnbayd none “Display Format “.

« CnoBo cocTosHUSA

OTtobpaxatotcs 0 - 8 6uthl cnosa cocTtosHusA (status word). Vx 3HaveHus

MHONMUNPYHOTCA C UCNOJib30OBaHNEM a66peBMaTyp.

(Point of Interruption) nigopmauuto:

« Brok, Npu BeINOSIHEHUM KOTOPOTO NMPOM3OLLINIO NpepbIBaHue, ¢

Mone Point of Interruption (To4ka NpepbiBaHUA) COOEPXKMUT CrieayHoLLY0

BO3MOXHOCTbKO HenocpenCTBeHHOro OTKpbITUA Onoka HaxaTuem KHOTMKKN
"Open Block" (kypcop no3uumMoHUpyeTcs HENOCPEACTBEHHO Nepes

KOMaHgow, cogepailen owmnbky)

+ TpuopuTeTHbIii knacc Toro OB, ypoBEHb NPOrPaMMHOIO BbINOTHEHMS!

KoToporo 6bin npepsaH

*  OTKpbITble 6GNOKN AaHHBIX C yKa3aHWeM UX HOMEPOB U pa3mepa.

Mpumep ownGKM

M3 Hawero npumepa Bbl MmoxeTe BUAETb, YTO B akKymynatope 1 xpaHunocb
WwecTHaguatepuyHoe Ymucno 0000 000F. 3To HegonyCcTUMBIN KOA ANS 4BONYHO-
AECATUYHOrO YMCria ¥ No 3ToW NpUYMHE BO3HMKaeT oLumbka npeobpasoBaHms 13
OBOVYHO-AECATUYHOIO Yncna B uernoe (MHeTpykumst BTI).

OTa owmnbka MOXET NPOU3ONTM BO BPEMS MEPEKTIOYEHNST HABOPHbBIX KHOMOK 13-
3a MEXaHUYeCKNX KOHTaKToB. YTobbl n3bexartb aToro, npeaycMoTpuTe
noaTeepxaeHne Habopa HaxxaTuem cneynanbHOW KHOMKMU.
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Ctek L

ﬁlModule Information - CPU314 ONLINE 10 x|
Path: |My projectsdiagnostic CPU operating mode:  STOF

stas 0K L Stack: Local Data of FC10 %]

General I Diagnostic Buffer
Time System I Performance Dat;

Local data bytes [in hexadecimal format):
o - 3 oo ve Joo o7

B stack:

Block | Symbol
DB

FC1

jack. | [T Lotk

/
Close | Update: | Print... | EIDS% I Eint... ﬂl

=

,var iablel INT
variableZ

SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_12E.11 "kd Knowledge for Automation
L - cTek TeKyIJ.I,I/Ie 3Ha4YeHnA BpeMEeHHbIX NepeMeHHbIX 6J'IOKOB, HE OKOHY€HHbIX B

MOMEHT npepblBaHns, cogepxaTtca B L - cTeke.

B okHe L — cTeka nokasblBalOTCS NokarnbHble aHHbIe, OTHOCALLMECS K BroKy,
BbibpaHHoMY B B — cTeke. Brnokun, He okoH4YeHHbIe B MOMeHT nepexoda CPU B
STOP, nepeuncneHbl B cTeke 6nokos (B - cTek).

Mpumep ownGKM B Hawem npumepe B 6rnoke FC10 onpeneneHsl ABe BpeEMEHHbIE NEPEMEHHbIE
variable1 n variable2.
Tabnuua geknapaumin 6noka FC10 B KOMNOHKe agpecoB NokasbiBaeT
OTHOCUTENbHbIE agpeca nepemeHHbIX B L - cteke. MNepemeHHas variable1
xpaHutcs B 6antax 0 n 1 L — cTeka, a variable2 B 6aritax 2 n 3.
Takum obpasom, nepemeHHas variable1 cogepxuT BenmdnHy 78H, koTopas
cootBeTcTBYeT Lenomy uncny 120. NepemeHHas Gbina onucaHa B NporpaMmme ¢
nHcTpykumnamm L 120, T variable1.
MepemeHHas variable2 nveet BenuunHy 08H 1 aTo - pesynbTaT nocnegHero
6e30LmMboYHOoro npeobpasoBaHNs U3 ABONYHO-OECATUYHOIO YMca B Lenoe.

BHM3y Bbl MOXeTe yBUAETb COOTBETCTBYIOLLYHO YacTb nporpammbl 6noka FC10:

Hetwork 2}: Title:

=
(eI

L 120
T #Variahlel
NOP u}

Hetwork 3 : code conversion BCD --> Integer

L I 2
BETI
T #Varishlel
NOF u}
Training Center Ctp. 12-11/46 ST-7PRO1

for Automation and Drives YcTtpaHeHune gedektos



SIEMENS

YnpaxHeHue: Nouck n yctpaHeHue ownbOK, Bbi3biBarowmx Stop

War

YTto menatb

PesynbTtat

C6pocbTe namsatb CPU.

Mamsatbs CPU cbpolueHa.

CkonupyinTe S7-nporpammy
"ERROR" u3 npoekta
"ERROR _16" ("ERROR _32")
B cTaHumo "My Station".

MokasaHa CTpyKTypa npoekTa.

3arpyauTte Bce 6r10kmM S7-nporpaMmmbl
"ERROR" B CPU.

HewucnpasHas nporpamMma 3arpyxeHa.

4 BbInonHuTe nonHeI nepesanyck

CPU nepexogut B STOP.

5 HainguTe n yctpaHute owmnbky,
MpusogsLwme B cocTosiHne Stop.

CPU octaeTtcsa B RUN.

SIMATIC S7

Siemens AG 1999. Al rights reserved.

LUenb

Kak penaTtb

Pe3ynbTart

Date: 03.11.2005 " Information and Training Center

File: PRO1_12E.12 y Knowledge for Automation
[wnarHocTrka HeucnpasHOW NporpaMmbl

1. Bobinonnute B CPU cbpoc namsaTu.
2. Ckonupyute S7 - nporpammy "ERROR" n3 npoekra "ERROR_16" nnu
"ERROR_32" B cTaHuuio "My Station".

3. lMeperpy3utb Bce bnoku S7-nporpammbl "ERROR" n3 npoekta "My Project”
B CPU.

4. BbINONHWUTbL NOMHbIVA pecTapT.

5. TpouuTante gnarHoctnyeckun bydep, Boibpas PLC -> Module Information.
Bbl gomkHbl BbIOpaTh npoekT "My Project” n S7-nporpammy "ERROR" ans
TOro, YTOObI BbINM OTOOPAXKEHBI HYXXHbIE KOMMEHTapUM.

6. Onpegenute n ycTpaHuTe OWNGKK.

Bbl no3HakoOMMTECH C AMArHOCTMYECKUMU CpeacTBaMu NS yCTPpaHeHWs
owmnbok. CPU BbINOMHSET NnporpaMmmMy, 0gHaKo OYHKLMOHUPOBAHNE HE BMOSIHE
yOOBNETBOPUTENBHO. Jlormyeckme olwmbKkn yCTpaHATCa B NOCNEAYIOLWEM
yrnpaxHeHuu.

Training Center
for Automation and Drives
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YnpaxHeHue: YcTpaHeHMe owmnbokK ¢ ucnonb3osaHuem ctekos |, B, L
War YTto genatb PesynbTaTr
BkntounTte nocnegoBaTtenbHO BXoabl
1 ot 11080112, CPU nepexogut B STOP.
BbisicH1Te npnymHy owmnbkm ¢ nomoulbto | OTBETbTE HA BOMPOCHI HUXEeYKa3aHHOM
2 AmarHocTuyeckoro 6ydepa 1 CTekos. Tabnuubl.
3 F;ﬂgmoqme Bxoabl ot | 1.0 go CPU ocraetcs 8 RUN.
SIMATIC S7 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_12E.13 1”4 Knowledge for Automation
3apava Bbl 4OMKHBI ONpeaenuTb SONOMHUTENBHYO NHGOPMAaLMIO OLLUNMOKK, CYNTLIBAS
CTEKW.
Kak penatb BbinonHuTe Warun, npuBefeHHbIe BhILLE HAa PUCYHKE, U OTBETbTE Ha cnejyoLime
BOMpPOCHI:
Bonpocbl Owmwmbka 1 Owwnbka 2 Owwnbka 3
B kakom ©roke 1 B kakon
WHCTPYKLUKN OBHapy>XeHa
ownbka?
YTto aBngaeTca npuymnHom
owmnbkn?
Kakne 6n0k1 BbINOMHANUCH
[0 oWmnbkn?
Kakue BenuyuHbl 661 B
aKKymyrnsitopax B
MOMEHT OLLNOKN?
Moyemy npousoLuna owmnbka?
Kakne 6mnokun gaHHbIX Obinn
OTKPbITbI?
ST-7PRO1

Training Center
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Jlornyeckue owiMbKu

S i g s R B e
CopepxaHue CTp.
BbIBOL CIIPABOUHDBIX JAHHDBIX. ... euttene et aeeititeetatateaaaaaeaaaaaaaaaaeeaaaeaeaasasasaasaaaaaaaaaaaaassssnssssssnsnsnsssssnsnsnnnnns 15
PUNLTPALMNSA CIIPABOUHDBIX JAHHDBIX. . .. et eutieeeitieeeeauteeessauteeesateeeeabeeeesanteeesaabeeeeaabeeeesabeeeeaasseesasseeeesanne 16
[TEPEKPECTHBIE COBINTKM. ... uuteieeitteeeeauteeeeauteeeeatteeeeaateeeesabeeeeaaneeeeeambeeeesabeeeeeambeeeeaabeeeeabeeeeeanbeeeeanbeeeesns 17
DOUNBbTPALUNA MEPEKPECTHBIX COBIMOK. c. e uuuutieiraaeeaauteeeeaaeaaaaseeeeeaeeaaaasseeeeaeeaaannnseeeaeeaaannseeeeaeeseaannnneeeeeesn 18
CNPaBOYHBIE AAHHBIE: TTOMCK....cceiiiiiiiiiiie et e e e e e e e e e e e eeeaaeaas 19
VcnpaBneHvne nporpammbl C UCMOSNb30BAHNEM MEPEKPECTHBIX CCBITOK. .....vieiurerreiureeeesnreeeesneeeesnneens 20
[M1ePeXOQ K MECTY B MPOTPAMME......cceeeiiuetiteeeaeeaaateeeeaeaaaaatateeaaeeaaasaseetaeeaaannseeeeaaesaannseeeeeeseaaasseeeeesesanns 21
Ha3HAUEHMS [LQL, M, T,C ottt e ee e e et e e s te e e e nte e e e nnteeeennbeeeeaneeeeenns 22
HeuncnonbdyemMble CUMBOSbI / ALPECA BE3 CUMBOJIOB. .....cevieeeiiiurriereeeeiaiisnreeeaeesssnsrereesasesssssneeeeassaannnes 23
CTPYKTYPA MPOTPAMMDL. ...eeeeeeieettteeeeaesaastseeeeeaesasassteseesaesaasssseeeaeeaaasssseseaassssassssseesessanssssnseeessenasssasseessnn 24
07021 =TT TN oY (o T (o) = N (I PRSP 25
CPABHEHME BITOKOB (2) .. weeeeiiiiiee e iiie e ettt ettt e ettt e e e sttt e e ettt e e e abe e e e abe e e e aabe e e e e anbeeeeabeeeeebaeeeeennes 26
YnpaxHeHue: YCTpaHeHNe NOrMYECKUX OLLUNBOOK MPOTPAMMDIL. .......coiuureeeiereeesieeeeeareeeesneeeesaneeeesseeeess 27
Training Center Ctp. 12-14 /46 ST-7PRO1
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ESIHATIE Manager - [My project -- c:\s7_KurselMy proje]

BbiBoa cn PaBO4YHbIX AAaHHbIX

% Filz Edit Inzert PLC View Window  Help - |ﬁ'|5|
0 Iﬁ:lg?lﬁl ‘;% |IEII Cuztamize. .. Clrl+alt+E ST jEl EI
EI--% My project Language for Display Devices... FC15 o} FCIE

My Pragram Translate Tegts FC20 o FC23
57 Program(4) Flewie. SFCR2
l:.lh.agnastlc Eumslime Eioperties. .
=7 filling
Caompare Blocks...

iy Source Files

Gimulate: i odules
[Mefine Elobalats

Ctrl+Al+R

Display
Filter...

FReference Data

Set PG/PC Interfface...
| Generate

Display Reference Data I
Dizplays the ref i
_ Filtered data will be displayed.
To view or change the filker, select the menu command :]l
Wiew » Filker.
v dlways display thiz message when a project is opened

SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_12E.15 v Knowledge for Automation

BBeaeHue

CcbINoYHble faHHbIe

dunbTp

Cnucku

[ns noucka normyeckmx ownbok, Bel MHTEHCMBHO MCNOMNb3yeTe MHCTPYMEHTbI
"Program Status (coctosiHne nporpammbl)” n "Reference Data (cnpaBo4Hble
AaHHble)". Hanpumep, B "Program Status" Bbl, pacnosnanu, 4to Mepkep He
yCTaHaBnMBaeTcs Kak TpebyeTtcs. Micnonb3ysa cnpaBoyvHble AaHHble, Bbl MoxeTe
onpeaenuTb, rae ycTaHaBNUBaETCA 3TOT MepKep.

PacnpocTpaHeHHas npuynHa omnbok - MOBTOPHOE NpucBanBaHNe aapecos.
OTO 03HaYaeT, YTo afpec UCNOMb3yeTCs B PasfiMiHbIX MeCTax NporpaMmbl.
Takne ownbkM nerko HanTu ¢ nomoLlbto "Reference Data".

BbiBOA cnpaBoYHbIX AaHHbIX BKoyaeTcsa B SIMATIC Manager (¢ nankown
«Blocks», oTkpbiTon offline) Beibopom komaHabl MeHto Options -> Reference
Data -> Display vnv ->Filter.... .

CnpaBo4Hble AaHHble OTODOpaXatTCa CENEKTUBHO (HE3ABUCUMO OT TOrO, YTO
Bbl BoiGpanu B meHto Display nnw Filter... uto BbibnpaeTcsi B MeHto Options.

Yewm yxxe Bbl onpegensete dounbtp, TeM ObicTpee ByayT oToOpakeHbl
CMpaBOYHbIE AaHHbIE.

Korga Bbl oTkpbIBaeTe BbIBOA CNPaBOYHbIX AaHHbIX, BblAAeTca coobLieHune, no
KoTopoMy ByayT oToOpaXkeHbl OTUNbTPOBaHHbIE AaHHbIE. 10 3TOW NpUYKNHE,
OTMETbTE KaKoM (PUNbTP YCTaHOBMEH B HACTOSILLLEE BPEMEHS.

CcbinoyHble JaHHbIe MOryT HaxoguTbCH B 6 Pa3NnNYHbIX CNCKax:

s

* [lepeKkpecTHble CCbINKM
* HasHaueHnus I/Q/M

* HasHaueHuns T/C

+ CTpyKTypa nonb3oBaTenbCcKon NporpaMmmbi
* Hewucnonbayemble cMMBOIbI

* Apgpeca 6e3 CMMBOIIOB

Training Center
for Automation and Drives
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dun bTpauusa cnpaBoOYHbIX OaHHbIX

Fitr Reference Data
~ First Wigs to Open Cross References | Azsignment | Program Structure I Unused Spmbols I
= —dccess Type
 Azsignment of inputs, outputs, and bit mermon IlterL Lo |
€ Aszignment of imers and counters " Selected W 1
- PBrogram structure I |7 2
" Unused symbols I Bit memary I ¥ 22
 Addreszes without symbols [V Counters I = 4R
[ Timers I
V' &lways display thiz message when a project is opened -~ Calumns
v DEs I ¥ 5 Addiess
Help | v EBs I ¥ & Symbal
v FCs | ¥ 7 Black
v SFBs, SFCs I ¥ 8 Access upe
[V Peripheral inputs I ¥ 3 Block language and
details
[ Peripheral outputs I
[ Save as standard Default |
Abbrechen | Hife |
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_12E.16 ”~ Knowledge for Automation

dunbTp
cnocobamu:

Bbl moXxeTe OTKPbITb OKHO AnA (bl/lﬂpraLlMl/l CnpaBOYHbIX OAaHHbIX OBYMA

1. Tlytem BbIOOpPa mMeHto onuun Options -> Reference Data ->
Filter and Display 8 SIMATIC Manager

2. Tlytem BbIBOpa meHto onumn Options -> Reference Data ->
Display B SIMATIC Manager, a 3aTem BblGopa MeHto onuun View -> Filter

U HaXaTb Ha KHOMKY

3aknapka
"Customize"

B okHe "Displaying Reference Data".

i

Korga Bbl 0TkpoeTe MHCTPYMEHT CTaHOBUTCSA AOCTYNHOW 3aknagka "Customize”.
B Heln Bbl MOXeTe ycTaHOBUTb, Kakon U3 6 BO3MOXHbIX CMIMCKOB AOMKEH

NOKa3bIBaTbCA NepBbiM Mpn 3arnycke.

Training Center
for Automation and Drives
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MNMepeKkpecTHbIe CChINKU

ﬂﬂef - [filling [Cross References] -- My project]

% Beference Data Edit View ‘Window Help ;lilﬂ
2| S| = ElFEolE %o

Address [ Block [ Type | Language Details 5
Ia.A FC15 R FBD Hu 1 /A

Ia.1 FC1S R FBD Hu 1 FAH

Ia.2 FC1S R FBD Hu 5 FAH

Ia.2 FC15 R FBD Hu L /A

I8.3 FC15 R FBD Hu 5 fA

Ia.3 FC15 R FBD Hu L FAN

I8.y FC15 R FBD Hu 2 /A

I8. 4 FC1S R FBD Hu 2 FAH

I8.4 FC1S R FBD Hu 3 /A

I8.4 FC15S R FBD Hu 3 FAH

I8.5 FC15 R FBD Hu 2 fA

Ia.5 FC15 R FBD Hu 3 /A

Ia.s FC15 R FBD Hu 2 fA

I8.5 FC15 R FBD Hu 3 /A

I16.5 FC14 R LAD Hu 3 /A

I16.5% FC18 R FBD Hu 2 /A

4I|16 .0 FC16 R LAD Hu 1 FA | f
Pressz F1 for help. I_ o

SIMATIC 87 Date: 03.11.2005 Iv Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO1_12E.17 ’kd Knowledge for Automation

MepekpecTHble
CCbIJIKM

|

Tabnuua

MepekpecTHble
CCbUIKN
ans agpeca

Bbl OTKpbIBaeTe CNNCOK NEPEKPECTHbIX CChINOK, BblOMPasi KOMaH4y MeEHI0
View -> Cross References wunu KrvKHYB MbILLIbIO HA COOTBETCTBYIOLLIYIO KHOMKY
B okHe "Displaying Reference Data".
Cnmncok NepekpecTHbIX CCbINIOK SABMSETCS CNMCKOM agpecoB, NCMOMb30BaHHbIX
B KOHKPETHOW MONb30BaTENBLCKOW Nporpamme:

- Inputs (Bxoabl),

- Outputs (Bbixogbl),

- Bit memories (mepkepbl),

- Counters (cyeTumkm),

- Timers (Tarimepsbl) , U T.4. (CM. cneq. cTpaHuuy)

Cnncok NnepeKkpecTHbIX CCbIJIOK npeacrtaBndaAeTcAa B BUae Tabnuupl. Tabnuua
nMeeT crneayruine KONMoHKA:

Cronbey CogepxaHnue / 3HayeHne

* Address AGCOnOTHBIV agpec

+  Symbol CvmBonuyeckun agpec (Mmsi)

*  Block Bnok, B KOTOpOM 1cnonb3yeTcs onepaHs

o T.. Hoctyn k onepangy: ureHme (R) unum 3anmce (W)

* Language / Details WHdopmaumsa 06 ncnonb3yemon komaHae

Bbl MoXeTe BbIOpaTh agpec B CNMUCKE MEPEKPECTHbIX CChINOK, a ganee
BblbpaTb MeHto onuun View -> Cross References for Address . [pu atom
OTKPOETCH HOBOE OKHO, CoAepalllee NepeKpecTHbIe CCbINKN TOMNbKO AN
BblOpaHHOro agpeca.

Training Center
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Filter Reference Data

Cross References | Assignment I Program Structurel Unused Symbolsl

dun bTpauusa nepeKkpectHbIX CCbITOK
[ x]

Filter area

I " Selected & 10
v Outputs I4-2D: ¥ 2
[ Bit memony I ﬁﬂel - [filling [Cross References] - My project]

I— S I' QB Reference Data  Edit Miew 'Window Help _|E||1|
[ Timers I_ EI @I Ealﬁfl(ﬂ)lng Vﬂ"i:ll ﬁ”

B Address | Block | Type I Language Details B
I DEs |_ 08.2 FCi% u FBD Nu 2 /R
na.z FC15 W FBD Hu 2 £S5
"] EBs I_ 08.2 FC15 R FBD Hu 6 /A
ne.z FC15 R FBD Hu 5 /A
I FCs Bles2 FC15 R FBD Ne & /A
ne.3 FCA5S W FBD Hu 3 /R
™ 5FBs. SFCs [ 8.3 FC15 W FBD Me 3 /S
. . 08.3 FC16 R LAD Hu 2 /A
[~ Peripheral inputs I_ 09.8 FC16 W LAD Nu 1 _
[ Peripheral outputs I_ 091 0B1 u FBD Nu 7 =
ne.z2 FC28 W FBD Hu 2 &
028.5 FCA5S W FBD Hu 4 =
[ Save as standard 028.6 FC15 W FBD Hu 5 s
2 FC19 W FBD Hur 1 fT
oK nH2 FC16 W LaD Hu 4 fal

I > oz FC18 W FBD Hu 5 T 1

4 | _'I_

Press F1 for help. s

SIMATIC 87 Date: 03.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_12E.18 ”~ Knowledge for Automation

Appeca

O6nacTtb ¢hunbTpa

Tun goctyna

Ctonbubl

CraHpapt

OtmeTunB COOTBETCTBYHOLLNE 6okcbl, Bbl onpeaennte, Kakme Tunbl agpecoB
OOJDKHbI OTO6pa)KaTbCFI B ClMUACKe.

ObnacTb unbTpa ycTaHaBNMBaEeT AMana3oH oTobpaxaemblx agpecos. Bol
MOXETe TaKkke BBECTU 006nacTn pasnnyHbIMU YacTaMM.

Beog obnactu "10-50; 70; 100-130" o3Ha4aeT, YTO AOMKHbI OblTb OTODPaXeHbI
agpec 70 n obnactn ot 10 go 50 n ot 100 go 130.

B cTraHpapTHONM ycTaHOBKE, 0OTOGpaXatTcsa Bce Tunbl AocTyna. Bel MoxeTe
Takke BblOpaTb onumio "Selected” n 3atem ¢ ncnonb3oBaHneM 60kcoB BbidoOpa
onpegenuTb OAMH U3 TUNOB AOCTyNna, Hanpumep, W - 4OCTYN TOMBKO K 3anmcuy.

Mcnonb3ysi bokckl Bbibopa, Bbl onpegensieTe uncno u cogepxmmoe ctonbuos
AN TabnNUYHOM CTPYKTYpPbl CMCKA NEPEKPECTHBIX CCbISOK.

Ecnn Bawu HacTporiku OOMKHbI NPUHUMATLCS ANs credyroLlero 3anycka
nHctpymenTa "Display Reference Data", Bbl 4OMmKHbI akTuBu3npoBaTtb 60OKC
"Save as standard".

OcCHOBHbIE HACTPOViKK, KOTOPbIE Bbl cOXxpaHunu kak ctaHgapr,
BOCMPOU3BOASATCSA, CNonb3ys kHonky "Default”.

Training Center
for Automation and Drives
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CnpaBoYHble gaHHble: NMouck

EHE' - [filling [Cross References] -- My proje

Find

ED Beference Data Yiew Window Help
— Find what:
=
=] g o I e =l ooz 7
Addrecs GoTo L4
08.2 FCTS 0 pocach
08.2 FC15 ! % From cursor down ™ From cursor up Al & Selection
n8.2 FC15 R
1] — Search in the follawing calumns only...
Searches for test in the active window, ¥ 1. Addess ¥ 4. Language
[T 2 Gt = 5 Data Tvpe
] =) & Eemmett
ﬁﬂ&f " [ﬁ"ing [E'DSS HE[E[EHCES] - ™ Find whaole words only [ Match case
Ej_a Beference Data  Edit Wiew  ‘Window
= s — Eind Mext Cloze | Help |
~u = - M0 =~ =
e B —
Address | Block | Tyj 3 | Language Details J=|
028.5 FC15 uw FBD Hu h =
028.6 FC15 uw FBD Hu 5 = _
I[ 112 FC19 u FBD Hu 1 T -
4 | 3
Press F1 far help. | | | i
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_12E.19 o~ Knowledge for Automation
Mowuck Ecnn nokasaHbi CcnpaBOYHble AaHHble, Bbl moxeTe 3anycTuUTb NOUCK

CMMBOJBHOW CTPOKW. [onck paboTaeT B 0O4HOM 13 cneayowmnx BUaoB
* [lepekpecCTHble CCbIfKK

* HasHaueHus

® HeI/ICI'IOJ'Ib3yeMbIe CUMBOI1bI

* Apgpeca 6e3 cMMBOIOB.

MpumeyaHue Mounck BNAETCA YNCTO TEKCTOBBLIM NMOMCKOM, Tak YTO AaHHblEe AN noncka
OOMKHbI BbITb "TOYHBIMY - BKITKOHAS KaXKAYH TOYKY, 3ansTyto n npoben".

[ononHutenbHble YCTaHOBKMU!
¢ MowucK ana agpecos, CMMBOJIOB, 6roka unu sa3sbika,

* MCNonb30BaTb NMpuU NONUCKe CUMBOJIbHYIO CTPOKY BXOAUT KakK Liefioe CroBo
U Kak 4YacTb CJ10Ba,

¢ MPUHATb BO BHUMaHME Unn npourHopupoBaThb pasnnyne mexany 3arnaBHbiMU
1N ManeHbkKnvn 6yKBaMVI

¢ MOryT ObITb onpeaeneHbl Anana3oH U HanpaBJieHne noucka.

Training Center Ctp. 12-19/46 ST-7PRO1
for Automation and Drives YcTtpaHeHune gedektos
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McnpaBneHMe ONOKOB C UCNOJNIb30OBaHUEM nepeKkpecTHbIX CCbIJNTOK

EH&I - [filling [Cross Heferences] -- My project]

lﬁmﬁeferenceData Edit Yiew ‘wWindow Help _|ﬁ||5|

Address
08 .1
g8 .1
08 .1
08 .1
g8 .1
08 .1
08.1

08.2
08.2
08.2

ﬁ LAD/STL/FBD - [FC15 -- My projectifilling]

2| 8l

08 .1
08.2

Fress F1 for help.

i+ File Edit |nset PLC Debug ¥iew Options Window Help _|ﬁl|1|
D(2(2-a| @] &(®wle]| ]| clbl of s 2] B ] @EEEE] ] el
=l
&
Q8.1 —
I
10. 4 =} 8.2
SR
I10.5 — —=
& ==1
I0. 4 — 08,1 =)
I0.5 — —r ol

Hetwork 3 : Betriebsart Automatik

=
Press F1 for help. | Offline &bz [Nw 2 [INS 7
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_12E.20 ~ Knowledge for Automation
Yo agenatb ,D,BOIZHbIM Lien4koM Ha agpece B CrUCKe nepeKkpecTHbIX CCbISOK, Bbli
oTkpbiBaeTe LAD/FBD/STL peaaktop n otobpaxaeTe 610K, B KOTOPOM
ncnonb3oBaH BblOpaHHbI agpec. Kypcop pacrnonaraetcs B TOM CermMeHTe, rae
ncnonb30oBaH aapec.
I'Ipwmeqal-me I'Io>|<anyl7|CTa nmenTe B BMAy, 4YTO CCbIJIO4YHbI€ JaHHbIE (bOpMI/IpleTCS'-I TOJIbKO U3

6nokog B offline. Mo aTon Npn4nHe MogndMLMpoBaHHbIE BOKM HAado Bceraa
COXpaHsTh.
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Mepexopn k TOUYKe NporpamMmmbl

ELADISTUFBD - [FC15 -- My Project\Filling]
{3} File Edit Insert PLC Debug Wiew QOptions Window Help

=121 x|

D|(2-a| 8| slwl@] || | of s o] B &2 @] (E{= ] w2

=l
10.2 = B Go To Location M= B3
_paaoﬁ L - oz
'3 —I: Address: |Handbetrieh j [ieplay |
Cut Chrl+- [FER [Handbetreb |
E':'l:'_'r' Chrl+C Block | Block Sumbol | Details | Typ... | Language
J FC15 Betriebzart MWw 2 /5 o FED
FC15 Betrichzart Hw 2 /R W FBD
QEIEtE Del FC15 Betrishzart Mw 4 28 R FBD
FC15 Betiebzart M B 24 A FED
Inzert Metwork Chrl+F Eehiebzart Bk, R
Goto ion...  Chrle&lt+0 |::> . piml
Object Properties... Al+Return  hocess Type
&l 4|§° To
" Selected Wi FZEw Wad TR

[~ Owerlapping access to memony areas

LClose | Starting Point | [<s | ps | Help
ate: 03.11.2005 % Information and Training Center
D ‘ i
File: PRO1_12E.21 y Knowledge for Automation

Siemens AG 1999. Al rights reserved.

BBeaeHue

O6paboTka

Tun gocTtyna

Mpw amarHocTMKe YacTo HeobxoaMMO OnpeaenuTb, rae B nporpaMme
NCMNoNb3yeTCs UMW Ha3Ha4vYaeTCsl HEKOTOPbIV agpec. B atom cnyyae nydwe
ncnonb3oBaTb yHKUMIO «Go to Location», a He CNMCOK NepPeKPeCTHbLIX CCbISOK.
«Go to Location» BbI3biBaeTCA HENoCcpeaCcTBEHHO U3 pedakTopa nporpamMmm un
AaeT Bam BbIOOPKY U3 cnncka nepeKkpecTHbIX CCbINOK AN yKasaHHOro agpeca.

BbibepuTe agpec B pegaktope nporpamm 1 LENKHUTE Ha HEM NPaBOWM KHOMKOM
MbIwK. 3aTtem BbibepuTe KomaHay MeHo Go fo Location.

B okHe "Go to Location" oTobpaxeHbl BCe NporpaMmMHble NO3nLMK, rae
ucnonb3yeTtca aToT agpec. B konoHke "Details", Bbl MOXeTe yBuaeTb
onpaluMBaeTcs UNn HasHa4aeTcs 3TOT agpec.

Hanpumep, Ham UHTepecHo, rae B NporpamMmMe yctaHaBnuBaeTcs 1
cbpacbiBaeTcs Bbixog Q 8.2. Nocne Bbibopa COOTBETCTBYHOLLEN CTPOKK, Bhl
MOXETe NepenTn B 3TO MecTo BbidMpas kHonky "Go To”. HaxxaB KHOMKy
"Starting Point", Bl Bo3BpaLLaeTecb B MCXOAHLIN MYHKT.

Mo ymonuaHuio otobpaxatoTca Bce JoCTynbl K agpecy. Boibupasi KHOMnkKy
"Selected”, Bbl MOXeTe, HanpumMep, 0TobpasnTb obpaLleHns K agpecy TOMbKO C
3anncbio (NpUCBOEHKE, YCTaHOBKa, cOpoc).

C onumen "Overlapping access to memory areas (NnepekpbiTMe 4oCTyna K
namaTn)”, oTobpaXkarTCsa Takke NOCMOBHbIE OCTYMbI K agpecy.

Training Center

for Automation and Drives
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BeferenceData Edit Wiew Window Help -|5|5|

Ha3HauyeHnus 1,Q,M,T,C

EHEI‘ - [Filling [Assignment] -- My project]

El @l@lh‘;lhﬂﬂg 7|9 El
7 6 2

Address | 5 4 3 1 8 B W D =
IB16 0 o o . - - - . - -
1131 - e . 0o o0 o . - .
QB9 e e e . 0 0 0 - .
QBi@ ... ..
QB11 - - - . - - - . - -
QB12 X X X X X X X X .0
QB13 ¥ X ¥ % ¥ X ¥ X - .
QB14 = o o & = o o =& 2 B
QB15 j
QB16 = —
QB17 . th Beference Data Edt View 'indow Help =8| x|
i L 2| 2| wEEEo o e
0B20 -| Address @8 1 2 23 4% 5 6 7 8 9 |
Fresz F1 for help. T aa- Ao T . . - . . - - -
M 86— ao S
Presz F1 for help. | | | A

SIMATIC S7

Siemens AG 1999. Al rights reserved.

HasHauyeHusa I/Q/M

Has3HaueHus T/C

nn Tp

Date: 03.11.2005 ;' Information and Training Ceqter
File: PRO1_12E.22 y Knowledge for Automation

Bbl oTKpbIBaeTe cnncok HazHaveHui 1/Q/M BbiIGopom KoMaHAabl MeHio View ->
Assignment -> Inputs, Outputs and Bit Memory wvnn wen4ykom Ha
COOTBETCTBYHOLLEN KHONMKE.

Cnuncok HasHavyeHun gaet Bam 0630p, kakne BuTbl B 06nacTsax namsat BXOL40B
(1), Boixogos (Q) u mepkepos (M) ncnonb3yoTcA.

Kaxnasa cTpoka cooTBeTCTBYeT 6aiTy obracti namaTi, B KOTOPOM BOCEMb
6uTOB 0603HaYalTCS COrMacHo AOCTyny. Bbl MOXeTe Takke yBMAETb OTAENBHO
npumeHsieMble BUAbI 4OCTYNa - GaiT, CNoBo NN ABOWHOE CIOBO.

O6o3HayeHus B cnucke npucesoeHuin I/Q/M:

* - ajpec He ncnonb3yeTcs U crieqoBaTensHoO cBoboaeH
* O [JOCTymnK buty
* X [pocTtyn k 6anTy, CroBy M ABOWNHOMY CIOBY

Bbl oTkpbIBaeTe cnncok HasHaveHun T/C BbIGOpoOM koMaHabl MeHto View ->
Assignment -> Timers and Counter vinv Wen4kom Ha COOTBETCTBYHOLLEN
KHOIKe.

OTOT NUCT HasHayeHu gaet Ham 0630p, KakMe TakMepbl U CHETUNKM
NCMNOMb3ylTCHA B MporpaMme.

B kaxxgown cTpoke nokasaHbl NoO 4eCATb TaMepoB UM CHETUYUKOB.

Boibpas "Filter", Bl MmoxeTe BbIGpaTh 0TOOpakaemble 06racTn namaTy 1
OrpaHVNYnTb KOHKpeTHble obnacTu agpeca.

MpumeHsTCA Te e nNpaBuna, YTo 1 AN punbTpaummn B CNMCKe NepekpecTHbIX
CCbISIOK.

Training Center
for Automation and Drives

CTp. 12 -22/46 ST-7PRO1
YcTtpaHeHune gedektos



SIEMENS

Heucnonb3yemble cumBonbl / Agpeca 6e3 cMMBOSIOB

744 Ref - [filling [Addresses Without Symbols) .. =] E3

H,g Beference Data  Edit Wiew Window Help -|8|x|| (=) Beference Data Edit Yiew Window Help - |5 |5|
2| 8| EEECFE |0 Kl =| S g 7o w2

Address | Humber | = Symbol | Address Data Typel Comment
I16.5 2 fnalog PIW3BYL WORD

I16.6 3

116.7 2

Qo.8 1

091 1

ge.z 1 N/

Q2 3 .
Me.8 3 Filter Reference Data i

M4 1 1 :

Mg .2 1 Cross References I Assignment I Program Structure Unused Symbals |zi__"|
M8 .5 1 vz
M8 .7 1 = h
Press F1 faor help. i ¥ Address Ei

v Data type Ei
¥ Commerit Ei
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_12E.23 ’>4 Knowledge for Automation

Heucnon b3yeMble
CMBOIbI

(=)
Appeca
6e3 cumBonoB

MO
1]

PunbTp
s

Ecnu Bbl BbiOMpaeTe koManay meHto View -> Unused Symbols vinu wenkaete
Ha COOTBETCTBYHOLLEN KHOMKE, NOSIBNAETCA CNMCOK agpecoB. ATu agpeca
onpefeneHbl B CUMBOSbHOM Tabnumue, HO He UCMOMb3yTca B S7-nporpamme.

Ecnn Bbl BbIGupaeTte komaHay meHio View -> Addresses without Symbols vnn
LLlerkaeTe Ha COOTBETCTBYIOLLEW KHOMKE, NOABMNSIETCA CMMCOK afpecoB. OTu
afpeca MCMoNb30BaHbl B NOMb30BaTENLCKOM NPOrpaMme, HoO HE OMUCaHbl B
CUMBOJbHOM Tabnuue.

CTpoKa COAEepXUT aapeca v YIUCIO UCTONb30BaHWIA.

Bbl ncnoneayete "Filter", utobbl caenaTe BoIGOPKM Ha ocHoBe Bonee
nogpo6Ho nHdopmaummn Ansi nokasa HeMcnonb3yeMbIX aapecoB (CM. puc.).

Training Center
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E_E Reference Data Edit Yiew “Window Help

(El]ll” Vﬁ?lﬁl

=0 Foioo

3 DB104 [24]
=-0 Foim

----- & FC45 (0]

Pregzz F1 for help.

=

CTpyKkTypa nporpamMmmbil

EHE' - [Fault [Program Structure] -- My project]

Filter Reference Data E

Cross References I Assignment  Program Structure | Uruzed Symbals |

_ =l il

€ From jnitial block

Block: FC - |1

" Parent/child stucture
¥ Block [anawege and details

& Tree stucture
¥ Display by path

v Mawimum requirement

¥ Multiple callz
¥ Display DB
¥ Display symbols

[ Save as standard

Default |

Abbrechen | Hife |
. " -
SIMATIC 87 Date: 03.11.2005 " Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_12E.24 y Knowledge for Automation

CTpykTypa
nporpamMmbl

PunbTp

CprKTypa nporpamMmmbl onncbiBaeT nepapxmio Bbl3oBa OnokoB B
Nnosib30BaTENbCKON nporpamMmmve.

B 3aBNCMMOCTU OT YCTAHOBOYHbLIX NapamMeTpoB unbTpa, NporpaMMHbIe NyTH

oTobpaxaloTcd B BuAe gepesa (CM. pUC.) UNu Kak "CTpyKTypa npeakn/notTomok"
(B Kaxxgom cny4vae oTobpaxalTcs BbI3OB U BbI3BaHHbIN OMOK).

CumBonbl
aepe.a:
< maximum : nnn > .

[aeTcs B KOpHe Aepesa.

[nnn] .

CnepytoLme cMMBOIbI AOCTYMHbI TONBKO NpU BbIBOAE CTPYKTYPLI B BUAE
MaKkcuMMaribHble TpeboBaHus K NnamsiTi (B 0anTax) nokanbHbIX JaHHbIX

ANnd nyTn, MakcuMarnbsHoe TpeboBaHne namsaTtu (B 6arvitax) nokanbHbIX

OaHHbIX yCTaHaBJ1IMBaETCA B NMocriegHem Onoke Kaxgoro nyTu.

O6o3Ha4yeHne

XEeSO0DEHBO

Pekypcus

3HayeHue

Bnok Bbi3biBaeTcsa ycnosHo (CC FB10)
Bnok Bbi3biBaeTca 6e3ycnoBHo (UC FB10)

Bnok aaHHbIX

PeKypcusi 1 yCrOBHbIN BbI3OB
Pekypcus n 6e3ycnoBHbIN BbI3OB

Bnok He BbiI3biBaeTcH

Bnok Bbi3biBaeTcs 06bI4HbIM cnoco6om (CALL FB10)

Training Center
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Compare Blocks

Tvpe of comparizon;
™| lhelidng SUEs

o

CpaBHeHue 6nokos (1)

" Path 1/Path 2

Compare Blocks - Results

 Selected
Path 1:

My projectifilling [OMLIME]

The block comparizon resulted in the following differences:

Blocks

Fath 1:

= EarmpEare with,.
Fiath 2

O, starts the OMLIME fofBine

Compare Blocks - Details

Detailz Path 1 Path 2
rélock MHame HES
Family M ame
Author Details... |
Language FED FED
Block Yersion 1 1 -

00,00 00,00
10409495 04:41:41PM. 10/09/95 04:41:41FPM. =] Help |

...CM

Header Yersion
Last Interface Modification

Erecutable code: Differences

cnea. cTp.
|

SIMATIC S7

Siemens AG 1999. Al rights reserved.

BBeaeHue

Kak penaTtb

Information and Training Center

03.11.2005 "
Knowledge for Automation

PRO1_12E.25

Date:
File:

.
s
Bbl MoxeTe cpaBHUTL G6roku online u offline unu mexay ABymMs nporpamMamu
nonb3oBaTens Ha XecTkom aucke PG.

C aTon pyHKumen, Bl MOXxeTe onpeaennTb HE3aBMCMMO, Hanpumep, Kakue
nporpaMMHble Koppekumm bbiny nosxe caenaHsl B CPU 1 B kakoMm cermeHTe
Gnoku oTnuYatoTCS.

[MpaBon KHOMKOW MbiwW, BbiOepuTe nanky 6nokos B S7-nporpaMmme.
Beibepute komaHay meHo Compare Blocks.

Bbibepute, xotuTte nun Bbl cpaBHMTL online/offline unu 2 offline nporpammel 1
noaTBepanTe Haxxatnem kHorku "OK"

Ha cnepytoliem akpaHe ykasaHbl 6r10KW, KOTOPbIE OTNNYaloTCs

BbibepuTte cTpoKy, B KOTOPOW ONpeaeneHo pasnuyne 1 Bbibepute KHOMKy
"Details".

B okHe "Compare Blocks — Details (cpaBHeHvne 6nokos — getanu)" Bbl
MOXeTEe YCTaHOBUTb, Korga 610k 6611 MmoanduumpoBaH 1 6bin v M3MEHEH
pa3mep 6noka.

Mocne BbiGopa kHonkn "Go To..." oTnuyatowmecst 6roku, Hanpumep, online
un offline oTKpbIBaOTCA B ABYX OKHaX U NMOKa3bIBAKTCS CENMEHTbI, B KOTOPbIX
ObINo onpeaeneHo NepBoe pasnuyne.

MpumevaHune: NIameHeHNst NporpaMmMbl MOTyT ObITb CAENaHbl TONBKO B OKHE
offline.

Training Center
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ELAD!STL!FBD -FC18
File Edit |nzett PLC Debug Yiew Dptions Window Help

CpaBHeHue 6n0okoB (2)

Dlc(a-w| g &lmle] <[] il o s Y @ #2| wle =] ke

m FC18 - My projectifilling M=) E3 || = FC18 -- My projectifiling DMLINE =] S
QB.l—‘—'—EN ouT —I\J]Dfﬁ
o ENCG — J
é{e:t}r:u}::k::%: Leere Flgfchen =zahlen
ME . 5
P ADD_| P ADD_|
I16.5 — EN I16.5— EN
MwWi00 IN1 OUT =1 MW100 INl oOUT =Dl
ENS ) | EN | o
Fress F1 for help. | Difflirie |&bs M 2 [INS [ S
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_12E.26 ”~ Knowledge for Automation

Paznunuusna

Mpumep

Mocne BbiGopa kHonku "Go To..." (CM. NpeablgyLLyto CTp.), peAakTop nporpaMmm
OTKPbIT C ABYMSI OKHAMW OAWMH HaNpOTMB APYroro, B KOTOPbIX NOKa3aHbl
CEerMeHTbl C MePBbIM HAVAEM pasnnynem.

Ha npusegeHHom Bbiwe npumepe, M8.5 ucnonssosaH B 6noke offline n M8.6
ncnonb3oBaH B 6510ke online kak BHELLUHUI MapKep 3anoMUHAIOLLErO
ycTponcTtea Ansa obHapyxenus ppoHta RLO | 8.5. 310 03HavaeT, 4Tto nocne
TOro, Kak 6ok 3arpysuncea B CPU, 6bina caenana koppekumsa unu B offline nnu
B online 6noke.

Bbl MOXeTe onpeaenuTb, KOTOpbIN N3 ABYyX 6r10KoB 6bIN MOAUMDULINPOBAH
nocnegHUM, CH4MTbIBas BpEMEHHYO MeTKy B akpaHe "Compare Blocks - Results
(CpaBHeHune 6nokoB — Pe3ynbTaTthl)" (CMOTPY NPEALUECTBYHOLLYIO CTPaAHNLLY).

Training Center
for Automation and Drives
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YHpa)KHeHMe: YCTpaHeHMe JNIOrM4YecKnx owmnboK nporpamMmmbl

@ ° MoxeTe BbIOpaTb PYy4YHOU peXum?

* MoxxeT N1 KOHBeMep Ha Xxoay NepeKniYnTLCA B o6paTHoe

—HanpaBiieHiie?
—=Brmiounto apToMaTMeckuit peial——————

* OcTtaHaBnMBaeTcs OyTbInKka ANA 3anofiHeHUs Mo curHany

gaTavika?

* MlosiBNAeTcA coobLeHne Npu Bbixoae 3a npegernbl
—NMAHAMalTbHOTO YPOBHS 7
@

* BbiIBOQUTCA NM YMCIO YNAKOBOK Ha aucnnen?

SIMATIC S7

Siemens AG 1999. Al rights reserved.

Lenb

Kak penaTtb

PesynbTtat

Date: 03.11.2005 ‘ Information and Training Center
File: PRO1_12E.27 7 e Knowledge for Automation

Utak, Bbl ckoppekTupoBanu Bce owmnbku, koTopble npusogunn CPU B Stop.
Tenepb Bbl 4OMmMKHBI NpOBEPUTL PaboTy YCTAHOBKM pa3fnvBa M yCTpaHWUTb
niobble ocTaBLUMECH nornyeckue ownbkmn. Ytobbl caenartb 9TO, UCMOMb3yNTe
KOHTPOMbHYO TabnuLy Ha PUCYHKe.

®DYHKLMOHUPOBaHWE YCTAaHOBKM COOTBETCTBYET Nporpamme, kotopasa Bel camu
Hanucanu K 3ToMy MOMEHTY.

lMpoBepbTe paboTy YCTAHOBKM pasnnBa COrmacHO KOHTPOSbHOM Tabnuue un
yCTpaHuTe ocTanbHble oWwnbKK. Mcnonb3ynte nporpammy ans AnarHOCTUKK
(owmBKM, KOTOpbIE BEAYT K OCTAHOBY), KOTOPLIN MOXET BCE eLLe
o6HapyxwuBaTtbcst B CPU 1 ycTpaHute owmnodku.

JInHua pasnuea nonHocTblo paboTocnocobHa.

Training Center
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Cnopagunyeckue owmnbKun

SIMATIC S7

Siemens AG 1999. Al rights reserved.

Date: 03.11.2005
File: PRO1_12E.28

;' Information and Training Center
’)4 Knowledge for Automation
A4

CopepxaHue CTp.
OTOOPaKEHNE COOBLUEHMIM CPU....coiiiieeeiie et e e a e e e e e e e e e ennraaeaeeaan 29
3anucb nonb3oBaTeNbCKUX COOBLLEHNI B ANArHOCTUHMECKUN BYDEP......oviiiiiiieeiiiieeeiiiee e 30
KoHduryprpoBaHue Bawimx COBCTBEHHBIX TEKCTOB COOBLLEHUM. ......cceeiueeeeiiiiieeaiiieeeeeieeeeesiieeeesaeeeee s 31
BhIBOB S D2, . ittt e e e e et e e e e aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaeaaaaaaaaaas 32
Ctpyktypa napameTpa EVENTN B SFC 52 e 33
Moaynu, NOOAEPKUBAKOLLME AMBTHOCTUIKY ......vereeeeeeaautreeeeeeeaaaaunreeeeassaaannteneeaaesaaanseeeeaesesaansnseeeeesaanssseees 34
BeiBog anarHoctukm o6opyaoBaHms B SIMATIC Manager .........c.oeoiiiiie i e 35
YnpaxHeHue: PaspelleHne ANarHOCTUHMECKNX COOOLLEHMM. ..........cccuuveeees coeciiieeeeeeeeiireeeeeeeeeenraeeeaeenas 36
YnpaxHeHne: BbiBOA NOMb30BATENMBCKUX COOOLUEHMUM. .....ceeeeeeiiiirieeeeeeerteeeeeeeseenseeeeaeesessnneeeeeseenannnens 37
YnpaxHeHue: PaspelueHne gnarHoCTUYeCKUX npepbiBaHum
N UMUTaLNSA HEUCTIPABHOCTEM @MMAPATYPDB. . c.euttetetete et et et et et e et e e e ettt aea e e e enreeas 38
ST-7PRO1
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BbiBog coobweHnu CPU

HSIMATIC Manager - [My project -- c:\s7_Kurse\My_proje]

£ File Edit Irsert View Options Window Help =111
Dla{2e|m| 3 Aecesriane. —
W E;EZ:ad ‘- B Reqistered Modules: Incoming Messages
Upload Station & Top

' Background

fanage ME System..

E-{z7) fault = lgnore

£ fling Dizplay Accessible Modes

CPU Messzages...
Display Force Yalues
ManitarModify Y ariables

Module Informatian. ..

Operating Mode. .. Clrl+l
Clear/Reset.. Archive... |

Set Date and Time. ..

Configures CPU messag [V Save List of Reqistered Modules on Exit

EEDisplaying CPU Messages —TE =<
File Edit PLC Miew Options Help

g Help
So|LB| S| w2 ||

PG-Date: 03.03.939 PG-Time: 03:10:12:850 pra B
Program: My project\filling

Meszages for "W [system-diagnostic and user-diagnostic messages).  Activated

teszages for A" [event and alaim messages): Deactivated \/

Archive Settings

Size: = Empty Archive |
Ok I Cancel I Help |

Readp Meszage 5 of 5 selected. A

SIMATIC 87 Date: 03.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_12E.29 ">4 Knowledge for Automation
CoobuweHus CPU OTa dyHKLMA no3BonsieT Bam HemeneHHO 0Tobpa3nTb coobLieHre o

cnopagm4yeckon owmnbke B cucteme Ha PG unu yctporictee HMI. OkHo
cooOLLeHNsa BbIBOANTCH NOBeEpX Apyrmx okoH Ha PG nnn OP, kak Tonbko
noakntoyeHHbli CPU nepenget us-3a owmnbkm B Stop (CMOTpuM Ha puc. crieea
BHU3Y).

C ncnonb3oBaHMEM CUCTEMHOM OYHKLUN MOTYT ObITb Takke BbiBEOEHbI
coo0LLIeHNs nonb3oBaTens.

3apeructpupoBaHHble Cnncok cogepxut Bce CPU, BbizBaHHble B SIMATIC Manager komaHOom MeHo
MoAaynu PLC -> CPU Messages. Cnncok pasnensiercs Ha YeTbipe KONOHKU:
1. B nepBoK KONMOHKE, Ha MKOHKE NoKa3aHo MpepbiBanoch N CoeanHeHne
BHELLUHMM NapTHEPOM.
2. B konoHke "W", akTuBMpYyHOTCH / 4EaKTUBMPYOTCA CUCTEMHbBIE U
nonb3oBaTenbCKMe ANarHOCTUYECKNE COOBLLEHNS.
3. B konoHke "A", akTnBupytoTcs / 4eaKTUBUPYIOTCH COOBLLEHUS O
npepbiBaHusXx.[punoxeHune "CPU Messages" npoBepsieT, nogaepxusaeT nm
MoAyInb ONarHOCTUKY U NpepbiBaHue. Ecnu aTo He Tak, coobLueHns
oTbpacbiBatoTcs.
4. B konoHke "Module", BBogutCcs umMsa mogyns unu nyTe K S7 - nporpamme.

MoctynneHue * Top: Kak Tonbko nony4eHo coobuieHne, okHo "CPU Messages" BbiBOgNTCSA
cooOLweHunsn NnoBEepPX BCEX OKOH, CoobLLeHMe 0TOBpaxaeTecsi U B TO XXe CaMoe BpeEMS OHO

BBOOUTCS B apXMB COOBLLEHNI.

» Background: lNonyyeHne coobLeHnin NPOMCXOAMT B (DOHOBOM pPEXUME.
CoobLeHusa oTobpaxkaloTcsi B OKHE, HO OKHO OCTaeTCsl No3aam Apyrux
OTKPbITbIX OKOH. COOBLLEHNsT apXMBUPYIOTCS U MOTYT OblTb OTOBpakeHbI,
ecnv Heobxoammo.

» Ignore: CoobLeHNst He OTOBPaKaKTCHA U HE apXUBUPYHOTCS.

Apxus Bbl MoxxeTe mogmdmumpoBaTb pa3mep apxusa (40 - 2000 coobLueHnin) nnm
OUYUCTUTL apxmB BblOGMpas kHorky “Archive”.

Training Center Ctp. 12-29/ 46 ST-7PRO1
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3anuckh nonb3oBaTenbCKUX COOOLEeHN B ANAarHOCTUYECKUMN

Oydep
CPU Y3en
Hanpumep,
PG, OP
Bydep nocbkinok
SEND =
TRUE
i 2
W.—. -3 |:| |:| |:| Mepenaya g
I Pre o8 I ACUMHXPOHHO

K NOJNIb30BaTEeNbCKOMN
I nporpamme
I AunarHocT. 6ydep

II L 1

[ |

SIMATIC S7

Siemens AG 1999. Al rights reserved.

BBeaeHue

Mporpamma

Mpumep

Date: 03.11.2005 " Information and Training Center

File: PRO1_12E.30 7 e Knowledge for Automation

CuctemHas cpyHkuma FC 52 nossonsiet Bam 3anucatb B AnarHOCTUYECKUIA
Oydep cobCTBEHHbIE COODLLEHUS, HANMPUMEP, ECINU TMAPaBNNYECKOE OaBNeHne
HWXe yCcTaHoBMeHHoro npegena. OgHoBpeMeHHO coobLLeHe MOXeT
otobpaxaTbca B PG unn OP. [1na aToro coobLlieHms guarHOCTUKM OOMKHbI
ObITb paspeLUeHbl.

CuctemHas cyHkuma SFC 52 Bbi3biBaeTCs 1M nonyyaeT napameTpbl B
nporpaMmme nonb3oBaTens. OnpegeneHHble CTaHOAPTHBIE TEKCTbI 3arpy>KarTcs
B CPU. MapameTp SFC BbIGUpaeT 311 TekcTbl. Bbl Hangete 6onblue
nHdopmaumm B pykosogctae no SFC, unu B Online Help.

B npumepe nporpamma Bbi3biBaeT SFC 52, ecnu aHanorosas Benv4yvHa
nepucepuiHoro exona 352 npessbiwaet 2000. CoobLleHne BbIBOAUTCS TOMbKO
OfVH pa3 npu obHapyxeHnn nornyeckoro ppoHTa. bnok HasHavyaeT napameTpbl
Takvm 06pa3oM, Npu KOTOPOM AMarHOCTMYECKoe COOBLLIEHME NOAETCs Takke
Ha PG (SEND = TRUE). NapameTtp EVENTN onpenensieT BbIXOAHOM TEKCT.

L PIW 352 // YTeHne aHanorosom BENUYMHbI

L 2000 /l ananoroas BenninHa >2000

>|

FPM 30.1 [ RLO obGHapyxeHune poHTa

JCN none

call SFC 52 // Tlonb3oBaTenbCKNA BXOA AnarHocT. bydepa
SEND: TRUE

EVENTN: W#16#9B83 // BHelLHsS, Npuxoasias, npeBbilleHne npegena
INFO1: MW 100 /I DononHuTenbHas nHdopmaums 1
INFO2: MD 102 /I DononHuTenbHas nHdopmauns 2
RETVAL: MW 31 /l Koa owimbkum
none: BE

Training Center
for Automation and Drives
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KoHdurypaums TeKCToB NoNb30BaTeNIbCKMX COOOLLEHUN

Meszage Configuration

lContents of: My project Dizplay language: l Deutzch

i filling Formal Parameters | Message Block | Message Numby New Mezsage I
(@R _USMSG . WR_USMSG A0
4 m Delete

Test | [dentification

For a standard message:

Line

Text

Incoming | Limit value exceeded. Walue (@23 @

Outgaing ||

Cancel | Help
ate: 03.11.2005 % Information and Training Center
D' Ki ledge for A i
Siemens AG 1999. Al rights reserved. File: PRO1_12E.31 ’>4 nowledge for Automation

BbizoB

KoHdwmrypauus
coobLeHumn

LLabnoHsbI

LLlenykom npaBow KHOMKOW MbILK B S7 NporpaMMe 1 BbIGOPOM KOMaHAbl MEHIO
Edit -> Special Object Properties -> Message.

Bbl HaunHaeTe ¢ kHomkm "New Message".lNpeanoxeH crnegytowmii cBoboaHbIN
Homep coobLueHus, Hanpumep, A003.

B 3aknagke "Text", Bbl 4OMKHBbI BBECTM TEKCT 4115 NOCTYNALLMX N NUCXOOALLNX
COOOLLEHNA.

Bbl MoXXeTe n3ameHUTb HoMep coobleHus B 3aknagke "ldentification” .

B TeKkcT coobLyeHns MOXeT BKIMHOYaTbCA A0 ABYX LWAGMOHOB. 3TN BEMWYMHbI
nepepatotcs Yepes napameTp "INFO1/INFO2" SFC 52.

B npumepe, BennunHa INFO 2 aBnseTcs BbIXOAOM AENCTBUTENBHOIO Yncna.
YT06bI BKMHOUNTL WabnoH, Bbl HaYMHaeTe ¢ cumBona @, KOTOpPbLIV CrieayeT 3a
1 unu 2, B 3aBUCUMOCTK OT XoTuUTE N Bbl 0ToOpa3nTb BenuyumHy ua INFO1 unu
INFO2. 3atem cnegyet geknapauusa dopmara , Hanpumep, %e.

Bo3MOXHbI cneaywwe aeknapauum cbopmaTa .

* %ix wWecTHagLaTepuyHoe Yncno, i No3nuun

* %iu 0©e33HakoBOe AEeCATUYHOE YMCNO, | MO3nLUI

* %id 3HakoBOe OecsTMYHOE YUCHo, i NO3NLMIA

* %e 3HaKoBOE HOPManuM30BaHHOE YMCIIO C NIaBaloLLen 3ansaTon

* %E HopmanuaoBaHHOE 4MCIIO C NNaBatoLen 3anaTon, Kak ans popmara
%e, HO Nnepe NokasaTernem cTouT 3arnasHas 6ykea (E BmecTo €)

Training Center
for Automation and Drives
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Bbi3oB 65noka SFC 52
Network 2: I[loseBoBaTeNBCKOE COOOWEHME IPM NPEBHIIEHUM YPOBHS
CMP>R
#analog value_
normalized — IN1 M 90.1 SFC 52
P
5.000000e+003 —{ IN2 - L | EN
Mo — 71
M 0.1 —O —{ SEND
WHTBHAS0T — EVENTN RET_VAL | #error_sfc52
#dummy — INFO 1
#analog value_
normalized — INFO 2 ENO|—
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_12E.32 "kd Knowledge for Automation
BBegeHue Ha pucyHke Bbl MOXxeTe yBMaeTb NpMMep NporpamMMbl, B KOTOPOW coobLLEeHNe
nonb3oBaTesid BBOOAUTCA B ,EI,VIaFHOCTVI‘-IeCKI/IVI 6y¢>ep n 0T06pa>|<aeTc;1 yepes
coobuleHus CPU.
OnucaHue Bbriok SFC 52 Bbi3biBaeTcs no ycrnosuto Ha Bxoae "EN", ecnn aHanorosas

BennuymHa npesbilaeT BennuuHy npegena 5000.

Bxog "SEND" nmeet curHan "1" u, B pe3ynbTaTte, coobLieHne nocnaHo Ha PG
kak coobueHne CPU.

Ha Bxoge "EVENTN " onpegeneHo, 4to nepBoe coobLeHne rpynnbl A JOIMKHO
ObITb OTOOPaXKEHO Kak BXOOHOE CobbITuE.

Bbl MOxeTe BBECTM LWABNOHBI B TEKCT COOBLLEHNS Yepes BXoabl
"INFO1/INFO2". B gaHHOM npumMepe, AomKkHa bbiTb Takke oTobpaxeHa
aHanoroas BefiM4mHa .

Boixog "RET_VAL" gaet coobueHne o6 ownbke ecnu:

¢ coo6LLeHNEe He MOXeT BbITb NOCHAaHO, MOCKOSbKY HUKaKOW y3en He
3aperncTppoBaH unu Gydep NoroH, unu

* SFC52 npw Bbi3oBe ObINM HAa3HA4YeHbl MapamMeTpbl C HEMpaBUSIbHbIMU
BENMYMHaMM unun oopmatamm

Training Center
for Automation and Drives
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CTpyktypa napametpa EVENTN SFC 52

|]|:|| EVENTN > 15[14[13[1211 1o |9 [8 [7]6]5]43]|2|1]0

N\ AN J
Y Y '
Knacc cobbitus MoeHTudmkatop Homep cobbiTus
1..9 CTaH[apTHbIA TeKCT coo6LeHun (CM. pyKOBOACTBO

Nno CTaHAAPTHbIM U CUCTEMHBLIM hYHKLUAM)
NPou3BOSIbHbIA TEKCT, onpeaensieMbii Npyu KoHdUrypm-
poBaHUN coobLLEeHuN

C..F 3ape3epBMpPOBaHO Ha byayliee

Knacc co6biTus A.B

OnpepensieT, ABNAETCA NU COObITUE BXOASLLUM, YXOASALLMUM,
BHYTPEHHUM UNU BHELUHUM:

UneHTucpukatop 6ur 8="1" --> BXoasiee cobbiThe

6urt 8="0" --> yxopgsiee cobbiTue

6ut 10="1" -->  BHYTPEHHAA OWNOKa

ouT 11="1" -->  BHeLUHAS oWnNGKa

Homep cobbiTus Hymepauus coo6weHun ot 1 ao 255 B knacce co6biTUmn
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_12E.33 ">4 Knowledge for Automation
O6uiee Bbl MoxeTe yBuaeTb cTpykTypy napametpa EVENTN Ha pucyHke. 970 -

BXogHow napameTp 6noka SFC 52, B koTopom Bbl onpegensiete, TekCT
cooOLeHnsa, BBOANMOrO B AnarHoctudecknii dydep.

Training Center Ctp. 12 - 33 /46 ST-7PRO1
for Automation and Drives YcTtpaHeHune gedektos



SIEMENS

Moaynu, nogaepxusarowme oUarHoCTUKY

HasHauyeHue napameTpoB MoAyns, NOAAEPXKMUBaAIOLLEro ANAarHOCTUKY:
Properties - Al4/A04x14/12 bits - (RD/510) <]

Generall Addreszes  Inputs |Dut|:-ut$|

—Enable
| 5Dia§nostic intenugiE — —_— I BkniouaeTcs B cryyae
» OLIMGKN AMarHOCTUYECKOro

Scan cycle time for 4/D conwersion: |05 ;I ms npepbiBaHUA OB 82
Input | 0 1 2 3
Diagnostics —

Group diagnosis: 7 7 r [

\wiith wire break, check: r r r r

M eazuremant

teasuring range:

Type of measuremant:

A VA CEN—| i

010y owioy ) =

Coding key zetting: [ACD] [ACD] [B] [B]
Abbrechen Hiffe

SIMATIC S7

Siemens AG 1999. Al rights reserved.

O6Lwee

Ha3HauyeHue
napamMmeTpoB

OnarHocTtuyeckoe
npepbiBaHue

Date: 03.11.2005 ;v Information and Training Ceqter
File: PRO1_12E.34 7 e Knowledge for Automation

Cpeau curHanbHbIX MoAynen ecTb MoOAYNM C BO3MOXHOCTbIO AUArHOCTUKN.
NaeHTndmnumpyotcsa owmbKkn B Mogyre nnm BHELLHNE OLWMGKX, Hanpumep,
0o0pbIB MPOBOAOB, M BbICBEUYMBAKOTCHA B MOAyINe Ha ceeToamoge "SF". B cnyyae
owmnbkn, Moaynb 3anyckaeT gnarHoctmyeckoe npepbieaHne OB82 B CPU.
YT0bbl ONpenenuTb Kakne MogynvM MMeKT BO3MOXHOCTb AWArHOCTUKK, Bbl
MOXETe CNpaBUTbCSA B TEXHUYECKNX OaHHble B KaTanora CT70 nnun onMcaHusx.

[nsa akTuBauum anarHoOCTUKM MOAyns, noctasbTe oTMeTKY “Diagnostic
Interrupt®, Ha3Ha4ybTE NapamMeTpbl N ONpeaenuTe Kaknue KaHarbl JOIDKHbI
KOHTPONMpPOBaTbCs. 3aTeM OTMEYaTCA Nons ¢ olwmMbkamm, KOTopble JOSDKHbI
NpoBEpPATLCS, HaNpMMep, 06pbIBOM NPOBOAOB. PUCYHOK NOKa3biBaeT NpuMep
CcnocoBHOro K AuarHoCTUKE aHanoroBoro Moaynsi 335, KOTOpbIN NCMONb3yeTCs B
BapuaHTe A ydebHoro cteHaa.

Ecnn B CPU He npegcraenen OB82, CPU nepexoant B cocTtosiHue Stop npwu
owmnbke B Mmogyne.

CrapTtoBasd nHdopmauus ana OB82 cogepxut 4ONOMHUTENBHYIO NHAOPMaLMIO
0 NpuynHe ownbKK, KOTopast MOXET OLEeHMBATBLCS B NporpaMme (CMoTpu
nomoulpb Online).
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OTto6paxeHne anarHoctukmn obopynosaHmsa B SIMATIC Manager

ﬁlModule Information - Al4/AD4x14/12Bit ONLINE o ] |
Path: |Dnline\filling\CF‘U314 CPU operating mode:  RUM
E@HW Config - [filling [D§ Status: Ermar Module operating made; - - -

E'h Station  Edit  |ngert Pl

I Diagrostic Interupt I N\

O[22 =) ” :
Dezcription: Al4A0 4141260 System ID: SIMATIC 300
=I01UR
Mersion: Order Mo./Description Campohent | Wersion [
BES7 335-7HGEO0-04B0 v -- .-
ﬁl Module Information - Al4/A04x14/128it ONLINE = =] |
Path: |Dnline\fil\ing\EPU3‘| 4 CPU operating mode: ALK
Status: Error Module operating mode; - - -
FRack: 0 General
St i Standard module diagnostics:
ADCADALC ermar.
External erar.
Status: Moduls failed (di Internal errar.

Mizsing external ausiiary volage.

Module failed.
[0 UR Uszer information available.

DO16xDC24% /0.

DO16xDC24 A0, L .
Channetspecific diagnastics [channel na. 0 - max.):

DIGaDC24Y Oose | Update

DD‘I;xD C2dv A0, — Channel No. | Errar

Al4/a04142bits  |BEST 335-7HGO0-0AE0

Prezs F1 for help.

Cloze Update Frrint.. Help |
SIMATIC 87 Date: 03.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_12E35 o~ Knowledge for Automation
BBepgeHue Ota dyHKumMsA gaeT Bam ObicTpbii 0630p cocTosiHusa PLC. Ecnuv, Hanpumep, ecTb

annapaTHblii AedekT B Moayne, CnocobHOM K AnarHocTuke, Bbl MoxeTe
onpeaenuTb, C NOMOLLbIO CMMBOMA, KOTOPbLIA MOAYNb HEUCNPABEH U rae OH
pacnonoxeH. Korga Bbl ABaxkabl LenkaeTe Ha HEUCNPaBHOM Moayre,
oTobpaxaeTcs gononHuTenbHas MHopmauus.

OTKpbITHE BeiGepute komaHay MeHto PLC -> Diagnose Hardware B SIMATIC Manager nnu B

MHCTPYMeHTAa nHctpymente HW Config, oTkpbiBas ctaHumio online ¢ HaxaTvem Ha KHOMKe B
naHenn NHCTPYMEHTOB. 2.,

OnucaHue Koraa Bbl OTKpbIBaeTe CUCTEMHYIO ANArHOCTUKY, KOHGUrypaums annapaTHbIX

cpeacTB cumTbiBaeTcs M3 CPU (cmoTpm akpaH cnpaea). B atom akpaHe
npeacTaBneHbl BCe MOAYNN (Aaxe Te B CTONKax paclUunMpeHns unu
pacnpegeneHHon nepudepun).

Ecnu CPU pexunme Stop unu ecnm ectb AedekT B Moayse, 370 MHANLMPYETCA
CMMBONaMu.

Bbl moxeTe aBaxabl wenkHyTe Ha CPU nnn HemcnpasHoMm moayne, 4Tobbl
Nony4YnTb AanbHENLLY ANAarHOCTUYECKYHO MHhopMaLmio (CMOTpY NpaBbIi
screenshot). B aTom npumepe ecTb AedEeKT NMUTaHNS B aHaroroBOM MoAyre.

MpumeyaHue Ecnu Bel BeibmpaeTe komangy meHo Options -> Customize -> View B SIMATIC
Manager n aktuBupoBaH 6okc «Display Quick View when Diagnosing Hardware
(BbICTpbIV BUA NpU AnarHocTuke annapaTHbIX CPeacTB)», BMECTO MOSIHOro OKHA
"Diagnosing Hardware" (gnarHoctvka o6opynoBaHunsi) oTobpasmTcs TONbKO
CMUCOK HENCTPaBHbIX MOAYMEN.

Training Center Ctp. 12 - 35/ 46 ST-7PRO1
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YnpaxHeHue: PaspewleHne oMarHocTM4eCKMX coooLeHnmn

ESIMATIE Manager - [My Project -- d:\s7_Kurse\My_FProje] M= E3
Ep File Edit Insert View Opfiors ‘window Help TR
0 |B~u|g?| ﬁl 3 Acoess Rights. < Mo Filtar » j K

ra" My Praject | el g i 1 Blocks
-5 Hplead
: Upload Stati
E-{=2] My Progran pinad 2taton Customize - Dizplaying CPU Messages I

MeEmage M Spsenm..

BRegistered Modules:

Dizplay Accessible Modes

Incoming Messages

W) A (Module

CPU
Dizplay Faorce ' alues
b oritor /b odify ¥ ariables

[l 1 ProjectFilling

5

Madule Infarmatian....
Operating Mode. .
Clear/FRezet. .

Set Date and Time...

Save RAM to ROM..
[avmlaad bo EEEER R emeniEard G

Delete |

¥ Save List of Fegistered Modules on Exit

@ Top
" Background
' |gnare

Archive. . |

Azzign FROFIBUS Address...
.-’-‘«ssign Pﬁa"PC _E|DSE Help
Eemowve PlE/EE Sssamment - 4'

Update CPL Operating Systern....
Diagnose Hardware

Configures CPU messagdeT

SIMATIC S7

Siemens AG 1999. Al rights reserved.

LUenb

Kak penaTtb

PesynbTaT

Date:
File:

03.11.2005
PRO1_12E.36

;' Information and Training Center
’>4 Knowledge for Automation

Korga CPU nepexogut B STOP 13-3a cnopaguyeckoi oLWmoKn, 4OIMKHO
HeMea/1eHHO nosiBUTLCS cooblleHne B PG. 3atem Bbl nMeeTe BO3MOXHOCTb

HEeMeJ IEHHO BbINOSHUTL aHann3 ownoKu.

* T[lepengute k SIMATIC Manager v Bbibepute S7- nporpammy "My Program”

n3 npoekta "My Project" n Bbibepute komaHgy meHio PLC =>

Messages.

* B nosiBuBemcs okHe "Customize - CPU Messages”,

"W" nepeq NpoeKkToMm.

CPU

aKTunBun py|7|Te onuuro

¢ Tenepb, NCNOMb3ysi NEPEKYaTenb pexmMMoB, nepeknounte CPU B Stop u

nposepbTe peakuuto B PG.

BennbiBaroLLmi 3kpaH Ha nporpammaTtope B criydae Stop.

Training Center
for Automation and Drives
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YnpaxHeHue: BbiBoa nonb3oBaTenibCKUX COOOLLEHNI

SFC 52
2?? E (EN
TRUE SEND RET_VAL [—— MW 52
W#16#9101 ——EVENTN
Mw 54 —INFO1
MD 56 — | INFO2

Mpu nporpammmpoBaHnm B LAD Bxog gormkeH 6biTb nogkntodeH k EN!

SIMATIC S7

Siemens AG 1999. Al rights reserved.

LUenb

Kak gpenatb

Pe3ynbTart

Date: 03.11.2005 " Information and Training Ceqter
File: PRO1_12E.37 y Knowledge for Automation

Cuctema fomkHa NpoBepsATh, Koraa BKIIOYaeTCa pyyHoe ynpaBneHue.
CoobLleHne gomkHO BBOAUTLCA B Oydiep AnarHOCTUKM MpU NEPEKITHOYEHUN B
PYYHOWN pPEXUM.

*  Wcnonb3ynte cnncok ceoinok S7-nporpammel "FILL" ans Toro, 4tobbl
onpenennTb, Kakom BbIXO4 UCMOJ1b30OBaH B Ka4yeCcTBe NamMAaTn and
pYyKOBOACTBA, AEVCTBYHOLLEro cnocoo.

* BcraBbTe HOBbIV cermeHT B koHel, FC15 (S7-nporpamma "FILL").

+ CospaviTe NnporpaMmmMy, BbIBOOSLLYIO COOBLLEHNE B AuarHoctnyeckmi bydep,
Korga cuctema nepeksitodaeTcsi B pydHor pexmum (obHapyxeHne poHTa
RLO).

CBsa3u cuctemHon yHkuumn SFC52 nokasaHbl Ha pUCyHKe (3a
WCKIMIOYEHMEM YCINOBUSA BbI30BA).

» 3arpysute FC15 B CPU 1 npoBepbTe Nporpammy.

Korga BkroyaeTcs pyyHOM pexum yrnpaeneHusi, B guarHoctuieckun oydep
BBOAMTCA coobuieHune. Ecnm unctpymeHT "CPU Messages" Bce elle akTUBEH,
nonb3oBaTernbCkMe coobLLeHne Takke NokasaHbl Ha NporpammMaTope.
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Vnpa)KHeHMe: Pa3peu.|eHMe ANarHOCTn4eCKux npepb|Ba|-|vu7| n MMUTaUnA
HeucnpaBHoOCTeN obopyaoBaHus
War Y10 penatb PesynbTar
Pa3spelmntb gnardoctnyeckune npepbisaHns| AKTUBMPOBaHA AMAarHOCTUKa
1 oT aHanorosoro moayns ! (HW Config.) annapaTypsl
2 3arpysutb koHpurypaumio 8 CPU
3 CHSITb (DPOHT-LLTEKEP C aHANOrOBOrO Ceetopvop "SF” Ha aHanorosom
moayns ! MogJyne rnokasbiBaeT oLnbKy
4 AKTUBMPOBATH MHCTPYMEHT KoHdurypauus oTkpbiTa online
"Diagnose Hardware" !
5 BbISICHUTb NPUYKNHY OLLIMGKN MpuumHy ownbkm gaet coobLyeHne
C NOMOLLbIO UHCTPYMEHTa ! "Power supply failure"
SIMATIC 87 Date: 03.11.2005 Iv Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO1_12E.38 y Knowledge for Automation

LUenb

Kak penatb
PesynbTtat

[lmarHocTvka OOMmKHa aKTMBU3MPOBaTLCS B aHANIOroBOM mMoayre Tak, YTobbl
Mornu GbiTb OGHapYXeHbl annapaTHble AedeKTbl, Hanpumep, AedekT Groka
nUTaHus.

BbinonHuTe warn nokasaHHble Ha PUCYHKe.

Bbl nonyyaete 4ononHUTENbHYO MHAOPMaLMIO 06 HEMCNPaBHOCTAX
annapartypbl Yepe3 UHCTpyMeHT "Diagnose Hardware".

Training Center
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CucrtemHasi uHopmaums

SIMATIC 87 Date: 03.11.2005 " Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_12E.39 ">4 Knowledge for Automation
CopepxaHue CTp.
CucTeMHAsA MHPOPMALMS = OBB0P.. ... uuiiiiiieeeiiciiieeee e et e et e e e e e e st ateeeaeessabareeaeeesesastaeeaaeeesssreeneeesssans 40
WMHdopmauusa o mogyne: 3aknagka "MEMOTY" .......oo it 41
Nudopmauusa o mogyne: 3aknagka: "Scan Cycle Time" ... ..o 42
MHdopmaumsa o mogyne: 3aknagka: "Time System" ... .. e 43
UHdopmauusa o mogyne: 3aknagka: "Performance Data"...........coooo i 44
Performance Data: BIIOKM ....oooiiie et e e e e e e e et aeeae e e 45
YnpaxHeHne: CUNTbIBAHNE CUCTEMHOMN MHMDOPMALIMM. ........uveeeeeeeeiiiirieeeeeeeeeiiireeeeeeeetataeeeeeeeeenrnsaeaeens 46
Training Center Ctp. 12 -39/ 46 ST-7PRO1
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CucremHas nHcpopmauus - O63op

HSIMATIC Manager - [My project -- c:\s7_Kurse\My_proje] =]
£p File Edit Insert View Options ‘Window Help —[8] x|
O |D~u|g?|ﬂ| é Access Rights.. < Mo Filter > jEI | k?l ‘
E--% Iy project 50;'\'”';5:' (CtriHL Blocks
My Device | SR 4| Module Information - CPU314 ONLINE %]
2 My Progran| HploadlStalon Path: My projscthil CPU operating mods: ~ RUN
7 57 Program Warage MT Sustem... ath: | [y projectfiling opetatlng mode:
diagnastic - - Statuz: OFK Ma force job.
7] fault Bl AeeerD el Time 5 Performance Data I Communication I Stacks I
E@ CPU Messages... Diagnostic Buffer I Memnary I Scan Cycle Time
@ Source Digplay Force Yalues
~{gd Blocks| Monitor/Madify Variables Dlescription: CPU14 System |0 SIMATIC 300
Module [nformation... _
Dra IH I Mersion: Order No./Description [ Component | Wersion [
=peraing Hate. BES7314-1AED40ABD  Hardware 1
Clear/Resst.. - Firmware W 100
Set Date and Time...
Save RaM to ROM. .
[t ad e BRI R e man Ear Rack: 0 Address:
Azzign PROFIBUS Address... Slat: 2 Module width: 1
ez BlE/EE
Eemowe BlayRE dssmnment
pdate CPL Operating System... et Module present and OK.
Diagnose Hardware
Dizplays the state of the currently selected module [diagnostic b

Cloze I Update Frint.... Help |

SIMATIC 87 Date: 03.11.2005 " Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_12E.40 ">4 Knowledge for Automation
DPyHKUUA [ns oTobpaxeHnsa nHdopmaumm o cucteme, BblibepuTe MeHto onumn PLC ->

Module Information Module Information B SIMATIC Manager unu B pegaktope LAD/STL/FBD.

WHdopmaumsa o mogyne (CPU) pacnpegensetcsi No Criefyowmm KaTeropusim:
* General - obwas uHpopmayus

» Diagnostic buffer - duazHocmuueckuli 6ypep

*  Memory - uHgbopmayusi o namssmu

» Scan cycle time - uHgbopmayusi 0 epemeHuU yukna

+ Time system - cucmemHoe gpemsi

» Performance data - napamempsi CPU

+ Communication - uHgbopmayusi 0 KOMMyHUKayusix

» Stacks - uHghopmauusi o cmekax

3aknaaka "General” 3Tta cTpaHuua cogepxut cneaytowyto nHgopmaumio o CPU :

* Module data - 3akasHol Homep mModyrs
* Module location - mecmoronoxeHue modyrs
* Module status - cmamyc modyris

Training Center

for Automation and Drives
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UHcopmauua o moayne. 3aknagka "Memory" (namMaTb)

| Module Information - CPU314 OMLINE =10 x|
Fath: |M_l,l projectifilling CPU operating mode: RN
Statuz Ok Mo force job.
Time System I Performance Data | Communication Stacks
General I Diagnogtic Buffer Scan Cucle Time

pr— [==————

Azzignment:
[zizes in bytez) B I— L | A
Fiéshd EPROKM Code
Load Memony Load Memony whork, Memomn
[ Free : 23,234
U5 1.342
Total 24576

Compress |

Details... |

Cloze

Update Frint.... Help
| | b |

SIMATIC S7

Siemens AG 1999. Al rights reserved.

3arpy3ou4Has
namsaTb
(Load Memory)

Pabouyasa namatb
(Work Memory)

CxaTue

Date: 03.11.2005 Iv Information and Training Ceqter
File: PRO1_12E.41 7 e Knowledge for Automation

3arpysoyHas namaTb BCcTpoeHa B namaTe CPU (RAM). Ucnonbsyembin ob6bem
3arpy3o4HONn NamMsaTh NoKasbiBAETCS B IEBOW KOMOHKE.

Ecnu BcTaBneHa kapTa namsaTh, cpegHuii ctonbew, NokasbliBaeT, HAaCKOSbKO
OHa 3aHMTa.

B 3arpy3o4yHon namsT XxpaHUTCS Takke AONOMNHUTENbHaA MHopMauna o
Bnokax. MNoaTomy ob6bem namMaTh, 3aHUMaeMbln 6riokamu B 3arpy3o4Homn
namsaTun, Bceraa 6onblue paboyen namsaTu.

Pabouas namATb MCNOMb3yeTCH TOMNbKO ANs XPaHeHUs MHdopMaLmm,
HeobxoamMMon Ans BbINONHeHWs nporpammbl B CPU.

Bbl ucnoneayete kHonky "Compress" a5 ycTpaHeHUs MpoMeXyTKOB B
pabouel namsATu.

3TN NpOMEXYTKM BbI3bIBAOTCSA U3-3a Koppekuuin nporpammbl B CPU. Korga Bel
mMoaudmumpyeTe Onok, cTapbli 6510K HE NepenucbiBaeTCs, a NpocTo
0b6bsaABnsieTcs Hepabounm. MogudunumpoBaHHbIV 610K fo6aBnseTcsa B
CBODOHbIN KOHEL, NamMATU, U, Taknm obpasoMm, Kaxkaas Koppekums pacxogyeT
Bce OornbLue 1 bornbLue NpocTpaHcTBa NaMATH.

CxaTtune Heobxoammo Tonbko ana S7-400. Pabo4yas namMaTb aBToOMaTU4ECKU
cxmmaeTtcsa B S7-300.

Training Center
for Automation and Drives
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MHdopmauusa o moayne. 3aknapgka "Scan Cycle Time " (Bpems
LUKNA)
ﬂMudule Information - CPU314 OHLINE o ] |
Path: |My prajectbfilling CPU operating mode: RN
Statuz OF. Ma farce job.
Time Syztem I Performance Data I Communication | Stacks |
General I Diagnostic Buffer I Memary sean Cycle Time /
[
0 s 150 rns
Configured minimum scan cycle time Configured maxinmum scan cycle time
Shortest cycle hime: 1 ms i,
Current / previousz cycle time: 3 me
Longest cycle time: 4 ms g
Cloge Update Frint... Help |

SIMATIC 87 Date: 03.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_12E.42 "kd Knowledge for Automation
OnpepeneHue Bpewmsi, kotopoe CPU TpatuT Ha obHoBRNeHWe Tabnuu, otobpaxeHus,

BbINOMHEHWNE NPOrpaMmbl NOfb30BaTENS, BbINOMHEHNE BCEX ANArHOCTUYECKMX
(OYHKUUN 1 KOMMYHUKaLMA C YCTPONCTBaMKU NporpaMmMmnpoBaHns HasblBaeTcs
BpeMeHeM LUUuKNna CKaHMpoBaHuUA.

Bpems uukna 3aknagka “Scan Cycle Time” npegoctaBngeT cnefyoLLyo MHopMaLuuo o
("Scan Cycle Time") uMkNMYeCcKoM BbINOMHEHUN NPOrpamMMbi:

*  [nnTenbHOCTb CamMoro ASIMHHOIO LuMkra ¢ Tex nop kak CPU nocnegHun pas
nepewen u3 pexxvuma STOP B RUN

*  [nnTenbHOCTb CamMoro KOpoTKOro uukna nocne nepexoga CPU ns STOP B
RUN

+ [OnutenbHOCTb TeKyLLero /npeaplayLiero umMkna

»  CKoH(UryprMpoBaHHOE Nornb3oBaTeneM MakcumarnbHOE BPEMS LMKa
(koHTpONUpyemMoe onepaLmMoHHON CUCTEMOW BPEMS LIMKIA)

+  CkoHUrypupoBaHHOe norb3oBaTterneM MUHMMansHoe Bpems Lukna
(Tonbko ana S7-400).

YCTaHOBMB MUHUManNbHOE BpemMA UuKna, MOXXHO peann3oBaTb NOCTOAHHOE
BpeM4A UuKna. HoBbI LMKN BCceraa Ha4YMHaeTcs, koraa MMHMMansHoe BpemMA
LUWMKI1a CKaHNpOBaHUA NCTEKIO.

Training Center Ctp. 12-42 /46 ST-7PRO1
for Automation and Drives YcTtpaHeHune gedektos
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MHdopmauusa o moayne. 3aknagka «Time System» (cuctema
BpeMeHM)
ﬁlMudule Information - CPU314 ONLINE o =]
Path: IMy projectyfilling CFU operating mode: RN
Status: Ok Mo force job.
General | Diagnostic Buffer I b ey I Scan Cycle Time I
Time System Performance Data I Commurication I Stacks I ... B SIMATIC Manager:
PLC -> Set Date and
— Clack — Clock Synchronization Time
Time on module: 04:11:25 pm Interval Master / Slave ‘ @
Diate o module: 03/03/99 inPLC: = -
= Set Date and Time |
Correction factor: a an :
Resalution: 1ms on MFI: Path: IM_',' projecthfilling
Time-of-day format; BCD — Diate and time on...
Real-time clock: Prasent PG/PC M odule
Run-time meter: Time: [04:12: 15 pm |na; 12:14 pm
M. | Elapzed Hours | Status
0 0 Mot Rurring Diate: IEI3 S03/99 I 03./03/99
¥ Lse settings from programming device / PC
Cloge | Update Frint.... Lancel Help
SIMATIC 87 Date: 03.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_12E.43 ”~ Knowledge for Automation

Yachbl

Koppekuus
(Correction Factor)

CUVHXpOHM3auums

CueTunkmn
BpeMeHU paboTbl
(Run-Time Meter)

YcTaHoBKa gaTthl
1 BpemMeHu

Ha aton cTpaHuue Tonbko oTobpaxatoTcs Anst UHopmaLmm Yachkl peanbHOro
BpeEMeHMU, BCTpoeHHble B CPU. (CMOTpY HWXe MHCTPYKUUK A4S YCTaHOBKM
yacos).

Bbl BBOAMTE nokasaTternb Koppekuuu Ans perynMpoBaHus Xoga 4acos B
ytunute "HW Config" (cmoTpu rnasy "KoHdburypmpoBaHue annapaTtHbIX
cpencTs”).

MmetoTca criegyrolme cnocodbl CUHXPOHU3ALMN YacoB:
+ B npegenax CPU, Hanpumep, B MHOTOMPOLECCOPHbIX CUCTEMAX;
* B MPI cetn mexxgy mactepom u Slave (BegyLumm/BeaoMbIM);

* ¢ MFI nHTepdeincom (MynbTUMYHKLUMOHANBHLIN MHTepderc) Ans
coeuHeHUn No meToay point-to-point (To4ka K TOUke).

[ns yyeta BpeMeHn HapaboTkm obopyaosaHusa. B CPU nmetoTca cneayrowme
CUCTEMHbIE PYHKUMKM s paboThl CO CHETYMKAMMW BPEMEHN:

« SFC2 YcTaHoBUTL cHeTYMK “run-time meter” Ha 3agaHHOe 3HaYeHue.
« SFC3 Ctapt/CTon cyeT4dmka “run-time meter”.
« SFC4 UTeHune 3HadyeHns BpeMeHu (B Yacax) 1 cyeTynka “run-time

meter”.

Yucno cyeTumkoB BpeMeHn HapaboTku 3aBmcuT oT Tuna CPU (mMakcumanbHo 8).
[rana3oH BO3MOXHbIX 3Ha4YeHu oT 0 oo 32767 Yacos.

UmetoTca aBa cnocoba yctaHoBkM AaTbl M BpeMmeHn B CPU:

1. B SIMATIC Manager ¢ nomoLbto komaHabl meHio PLC -> Set Date and
Time

2. Vcnonb3ys cuctemMHyto pyHkumio SFCO ansa yctaHoBka AaTtbl U BPEMEHM.

Training Center
for Automation and Drives
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UHdopmauusa o moayne: 3aknaaka «Performance Data»
(Xapaktepuctuku CPU)

ﬁlModule Information - CPU314 OMLINE i ]
Path: |M_l,l prajecttfiling CPU operating mode:  RUM
Statuz: O Mo force job.
General I Diagnostic Buffer I M emary | Scan Cycle Time I ... B SIMATIC Manager:
Time System Perfarmance Data Communication | Stacks | « Blocks folder
— Mermary Canfiguration Functional Capability -> Properties
‘il ork. memony: 24,576 bytes Blocks. | @
Integrated
load mermary: 40,960 bytes FProperties - Block Folder Offline [ X]
b axirnurn zlot-in Blaock:
lnad memory: 4.194.304 bytes itz | B |
— Memary
Address areas:
Address Type | Mumber | &rea From Size in Inad memery: 2038 bytes
Process Image Inputs 1024 (Bit) 0.0 Size in work memory: 1342 bytes
Process Image Dutputs 1024 (Bit) [on
Eit Memory 2048 [Bit) MO.0
Timers 128 T0 r— Mumber of Blocks
Counters E4 co
Local Data 1536 [Byte] OB: 2 SFB: 0
DE: 1 SFC: 1
FE: 1} upT: 1]
FLC: 7 WAT: 1]
Cloge Update Frrirt....
Address priority:
Cancel Help
SIMATIC 87 Date: 03.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_12E.44 ”~ Knowledge for Automation

MpumeHeHue

Ucnonb3oBaHue

MapameTpsbl CPU
(Performance Data)

CBoncrBa
"Block Folder"

WHdopmaLmsa o JocTynHOW NaMsaTu no3sonsieT Bam onpenenntb, MOXET nu
Bawwa nporpamma BbINonHATbLCA uenesbiv CPU

Bbl MoxeTe npoBepuTb cKonbko namati B CPU goctynHo ang sawlen
nporpamMmel, a yXe noTom 3arpysuTb ee.

OTa cTpaHW4YHasa 3aknagka coaepXXuT criedytoLlyto MHopMaumio:

3

pa3mep paboyen namaTu;
pa3Mep BCTPOEHHOM 3arpyKaemoi namsitu;
MaKcMMarnbHbI pa3Mep BHELLHEro criota namsaTu;

pa3mMep n agpecauna obnacrten namaTn obnactu 0T06pa)KeHVIFI BXOO0B U
BbIXO40B, MEPKepoB, Taﬁlmepos, CYEeTYMKOB U JTOKaribHOro CcTeka.

Bbl moxeTe onpegenuTb, ckonbko namsitn B CPU TpebyeTtcs
nonb3oBaTenbCKoN nporpamme, Bolbupasi Properties (cBoncTtea) nankm 6nokos
B SIMATIC Manager. [1n 3TOro LWenKHUTE NpaBon KHOMKOW MbILIWN HAa UKOHKEe
narnku.

Training Center
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Xapaktepuctukm CPU: bnoku

Blocks
— Uzer Blocks — Sustem Blocks
Ma. of OBs: 13 Max. lenagth: 9228 bytes Ma, of SFCs: a0
Ho. | Function | Mo, | Mame | Symbal Comment |ﬂ
(]| Free Cycle - Start Event: Startup, End 0. SFCO SET_CLE Set System Clock
OB10  Time-OFDay Interrupt - Start Event: Tim... SFC1 READ_CLE Read System Clock.
OB20  Time-Delay Interrupt - Start Event; Timer Si... SFC2 SET_RTH Set Bun-Time Meter
OB35  Cyclic Interrupt - Defaulk Timme [nterval... SFC3 CTRL_ATM  Start/Stop Run-Time M...
OB40  Hardware Interrupt - Start Event: Interr... SFC4 READ_RTM  Read Run-Time keter
OBB0  Time Error SFCE RD_SINFD Read Start Information
OB81  Power Supply Failure SFC17 ALARM_SOD - =l
QBE2  Diagnostic Interrupt
QB85  Program Sequence Ermor
OB87  Communication Eror Mo. of 5FEs: 7
OB121  Programming Error
OB122 Access Emor Mo, | Mame | Symbal Comment
OB100  ‘warm Restart SFED cTu
SFE1 CTD
SFE2 CTuD
Mo, of FCs: 123 &, length: 89228 bytes SFE3 TP
Mo of FBs: 128 M. length: 8278 bytes SFB4 TON
SFBES TOF
Mo, of DEs: 127 &, length: 89228 bytes SFR3Z DRLUM
Cloze I Frint... Help |
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_12E.45 v Knowledge for Automation

Bnoku

Haxas kHorky "Blocks" Ha cTpaHuue “Performance Data”, Bel MmoxeTe Takke
onpegenuTb, kakne 6ok MoryT ObiTb 3arpyeHbl B AaHHbIn CPU.

B okHe "Blocks" oTobpaxaeTcsa crneaytoLlasi MHpopmaums :
*  Cnncok opraHnsaumoHHbIX GII0KoB
*  Cnucok cMcTeMHbIX OYHKLMI

* MakcumansHoe konudectso FC, FB n DB
* MakcumanbHas anvHa 610KoB.

Training Center

for Automation and Drives
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YnpaxHeHue: CyntbiBaHUe CUCTEMHON UHOpMaLKn

ﬁlMudule Information - CPU314 OMLINE o ] |
Path: |M_I,J projectifiling CPU operating mode: RUM
Statuz OF Mo farce job.
Time System Performance Data I Communicatian I Stacks
Diagnosgtic Buffer I Memon I Scan Cycle Time
Dezcription; CPUZ14 Swyzten 10: SIMATIC 300
Wersion: Order Mo./Description | Companent | Yersion |
BEST 314-1AE04-04B0 Hardware 1
- Firrnware W 1.0.0
Rack: 0 Address:
Slat: 2 todule width: 1
Status:

tModule present and OF.

Close I

Update Frint... Help |

SIMATIC S7

Siemens AG 1999. Al rights reserved.

Uenb

Kak penaTtb

PesynbTaTr

Date: 03.11.2005 Iv Information and Training Ceqter
File: PRO1_12E.46 7 e Knowledge for Automation

3HaKOMCTBO C AOCTYMHOW CUCTEMHOWN MHGOPMALMEN, NCNIONBb3YS KOMaHAY
MeHto PLC -> Module Information.

w

B SIMATIC Manager nnu pegaktope LAD/STL/FBD, Bbibepute KomaHay
meHto PLC -> Module Information.

BbiGepuTe Hy>KHYt0 3aKnagky.
YcTaHoBUTE CKOMNbKO NamMsATK Bce eLle AOCTYNHO B paboyel namsti
Onpepgenute Hanbonbllee BpeMs LuKna.

Bbl 03HaKOMWNNCb C MHCTPYMEHTOM, KOTOPbIN AaeT Bam BaxkHyt0
ANarHocTUYecKyo MHopMaLuio, Npu NosiBNeHnn edeKkTos.

Training Center
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OpraHlllsaLWIOHHble Oonoku
> > ]
\ FC \ FB
OB1
> —
Onepa- FB FC
LMoHHas
cucrtema o
\ SFC
SFB
Opyrve
------- =
OB
SIMAT'C 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_13E.1 ">4 Knowledge for Automation
CopepxxaHue Crp.
OB630p OPraHMBALIMOHHDBIX BITOKOB. ... ...t ietiiiiiiiieeesesittteeeeeseseesseeeeeesssasssreeeaaassaassaeeaaasesassseeeeaesaasnes 2
(0 = o) ro]= T[T O = J U EUPROt 3
MpepbiBaHNE LINKITNYECKON MPOTPAMMDL. .. ...\ eieeeeeeeeeeeeeeeeeaeeeesaasesesaaaaaaasasaaaaasnnnnnssssnsnsnnsnnnsnsnsnrnsnnnennnnes 4
MpepbiBaHne Mo BPpeMEHU AHA (OB10) ...coiiiiiiiiiiiiii ittt e e st e e s b e e aeeeeeeas 5
Meproanyeckoe NPepPbIBAHNE (OB35).......couiiiiiiiieiie ettt e e e 6
MpepbiBaHme oT annapaTypbl (OB40)....... ... e e e e e e e e e e e e e e e neneeeeaens 7
MpepbiBaHme € 3a0ePXKKON (OB20) ......eiiiiii e e e e e e e e e e e e e e e e e e e e smneeeeeaeeeanns 8
[narHocTnyeckoe npepbiBaHWe, NpepbiBaHNE aCMHXPOHHbBIX OLUMOBOK (OB81...87).......cevvviieieiiieeeeee, 9
OB ACHHXPOHHDBIX OLLUMBOK ....eeiiiiiiiiiiiieeeeeeeittteeeeeeeeeetteeeeeeeeetabeeeeeeeesaassaeeeeeessaasssseeeeeesaasssneeeaeesaansreees 10
CUHXPOHHDBIE OLLIMOKM .....vvveiieeeieititeeeeeeeeeetteeeeeeeeetteeeeeeeeeeaeusseeeeeesaaaasbaeeeeeeeaassbaeeaaeeesassbaseeaeeesansrraneeaeas 11
CuctemHble yHKUMM Onst yNPaBNEHNsT OB MPEPBIBAHUM. ...........ccuvveeieeeeieeciiieeeeeesasinieeeaeesesnnraeeaaeeesnns 12
CrapToBasg MHPOPMALMS OB.......cooi i e e e s ee e e e e e st e e e e e e s s ssseaeeeeeeannnnes 13
YnpaxHerue: Onpegenerve Turna 3anycka B OB100 ........ccoviiiiiiiiiiiiiic e 14
YNpaxHeHWE: YCTaHOBKA CUCTEMHOTO BPEMEHM. .......uueeeeiuteieeiiieeeeauieeeeauteeeesasteeessnbeeessnbeeeesaneeeessaseeesans 15
YnpaxHeHue: [NporpaMMmnpoBaHne MuraHusi C UICNOMbL30BaHMEM LIMKITMYECKOTrO NPepbIBaHUS. .......... 16
YnpaxHeHue: CoctaBneHne NporpaMmMbl C NPEPbIBAHNEM BPEMEHN [HS . ........ueerreeeeaaaieeeeeaaeeaaaeeeeeanns 17
Training Center Crp. 13-1/17 ST-7PRO1
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OB 102

O630p opraHM3aLUOHHbLIX OJIOKOB

Limknuyeckoe
BbIMNOJIHEHUe
nporpaMmmbl

YnpaBnsembie
coObITUSAMHU B
nporpamme

Mepuoanyeckoe
BbiMOJIHEHHNe
nporpamMmmebl

OB 1

OB 10...17

(MpepbiBaHus
BPEMEHU AHS)

OB 30...38

(Lnknuueckme

npepbiBaHnA

OB 20...23

(MpepbiBaHus ¢
| 3anepx«oit)

OB 40...47

(MpepbiBaHus oT
annapartypbl)

OB 80...87

(ACUHXPOHHbIE
oLwnGKM)

OB 121, 122

(CVHXPOHHbIE OLWMOKN)

OB npepbiBaHun OB owun6ok

SIMATIC S7

Siemens AG 1999. All rights reserved.

3anyck

Luknu4yeckasn
nporpamma

Mepunognyecku
BbINOJIHAEMble
nporpammbl

BbinonHeHue
nporpammbil
ynpaBnsiemoe
cobbITUSAMM

Date: 03.11.2005

File: PRO1_13E.2

“' Information and Training Center
’>4 Knowledge for Automation

MporpaMma 3anycka BbINOMHAETCS nepes UMKIMYECKUM BbINONTHEHNEM
nporpamMmMebl NOCIe BOCCTAHOBIIEHUSI MUTAHUS UNN U3MEHEHMST pexuma paboTbl
(nepekntoyaTtenem pexuma CPU nnu nporpammaTtopom).

3anycky cootBetcTBytoT OB100, OB101, OB102.
B atux 6nokax Bbl moxeTe, Hanpumep, BbINONHUTL NpeaBapuTerbHble
YCTaHOBKMN ANst KOMMYHUKaLMWA.

HenpepbIBHO BbINOMHsAEMas NporpaMmmMa Haxo4MTCs B OpraHn3aunmoHHOM brioke
OB1. Nocne NonHoro BbIMNOMHEHUS NporpamMbl nonb3oeatensa B OB1, HOBLIN
LMK HaYMHaeTcsa ¢ obHoBneHus obnacten otobpaxeHus npolecca u, 3aTem,
HaunHas ¢ nepson nHcTpykuumn OB1. Bpems uukna ckaHMpoBaHWs U Bpems
peakLmm CUCTEMBI - pe3ynbTaTt 3TUX onepaLmn.

Bpewms peakumm cuctemMbl cKnagbiBaeTcs U3 BpeMeHn paboThbl onepaLMoHHON
cuctembl CPU 1 BpemeHu, Heobxoanmoro A1 BbINOSHEHWS NPOrpaMMbl
nonb3oBaTtens.

Bpems peakuun, To eCTb TO, Kak BbICTPO, NOCMEe U3BMEHEHUS HA BXOAE, MOXET
ObITb NEPEKITIOYEH BbIXO, PABHSAETCSA YABOEHHOMY BPEMEHU LKA
CKaHMPOBaHWUS.

Mepuognyeckoe BbINOMHEHME NPOrpaMmMbl MOXHO NpepBaThb

¢ cmkcmpoBaHHbIMK MHTepBanamu. OB30...0B37 Bbi3biBaOTCA C 3a4aHHbIMMU
nepvogamu, Hanpumep, kaxasle 100 Mc, Ha4YMHaa ¢ MOMEHTa UHULManu3aummn.
B aTux 6nokax, B 4aCTHOCTU, MPOrpaMMUpPYOTCS BroKM yrnpaBneHust ¢
obpaTHON CBA3bL, KOTOpble 0OLIYHO TPEDBYIOT ONpeaeneHHOro HTepeana
anckpeTnsauumn.

OB npepbiBaHMsa MO BPEMEHW OHS BbINOMHAETCS B cneyunduryeckoe Bpemvs,
Hanpumep, exenHeBHO B 17:00, 4ToObl cOXpaHMTb AaHHble 3a paboyyto CMeHy.

MpepbiBaHMe OT annapaTypbl MOXHO MCMOMb30BaTh 4515 ObICTPON peakuun

Ha cobbITnsa npouecca. Cpady nocne BHeLIHero cobbITus npepbiBaeTcs
LUMKIMYecKas nporpamMmma v BbIMOSIHSAETCSA nporpammMa obpaboTku npepbiBaHuS.
MpepbiBaHWe C 3a4epKKOM 3anyCckaeTCsl C 3adaHHbIM MHTepBariom nocrie
cobbITMA B npouecce.

B OB ownbok Bel MoXxeTe onpegennuTtb, kak AoMmKHa BECTU cebsa cnctema npm
owmnbke, HaNpMMep, eCny BbIXOAUT U3 CTPOS pe3epBHas baTtapesi.

Training Center
for Automation and Drives

ST-7PRO1
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CraptoBbie OB

PecrtapTt

 Tonbko Anst S7-400 (B cooTBETCTBUM
MonHbIN pecTapT ¢ yctaHoBkamn HW Config):
STOP -> RUN + WRST

AsTOMaT. PyuHon
S7-300/400|  S7-300 S7-400 | Beinonenve OB 101 |
STOP->RUN ¥
. >
Brn. nutakms STOP->RUN | ™ "ot | BbInonHeHMe ocTaTka LMKna |
¥

YpaaneHue oto6paxeHus npouecca, |
He coxpaHsiembix M, T, C

{

| BbinonHeHne OB 100 |

l

| Pa3spelueHue BbIXOAOB
| Pa3pelueHue BbIxogoB |

YpaaneHue PIQ (cornacHo yctaHOBKe) |

MpeBbiweHo
KOHTPOJIbHOE BpeMst
nepesanycka ?

| HeT

A P
I YteHue B Pll | v
Wi l L LITeHgle B Pl |
K BbinonHenue OB1 | n v
] l K Bblnonuleuue OoB1 |
n v
Beiecafld | BbiBog PIQ |
| I
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Bbizos OB OpraHu3aunoHHble B0KM 3anyCKatoTCA UCKIIOYUTENBHO OnepaLnoHHON

cuctemon. OnpeaeneHbl cobbITUSA, KOTOPbIE BEAYT K CTapTy COOTBETCTBYHOLLIMX
OpraHM3auMoHHbIX BrIOKOB C y4eTOM npuopuTeTa.

OpraHu3aunoHHble 610K MOTyT coaepXKaTb OBbIHYHYIO YNPaBISOLLY0
nporpammy, a Takke Tabnuuy aeknapauui.

MpuoputeTsbl Kaxgoe BbinonHeHue nporpammbl OB mMoxeT npepbiBaTbest cobbiTnem (OB) ¢
BbICLUMM MPUOPUTETOM Ha rpaHMuax komaHg. lNpuoputeTel UMEIT 3HaYeHNs OT
0 go 28, 0 meeT camblii HU3KUIA MPUOPUTET 1 28 - Cambll BLICOKUIA MPUOPUTET.

OB ogHoro npvoputeTa He NpepbIBaOT APYr ApYra, HO 3amnycKarTcs OauH
nocre Opyroro B NocrneaoBaTenbHOCTY BO3HUKHOBEHMSI.

3anyck S7-300 npw 3anycke BbINOMHSET NONHbIN pectapT. [Npun aTom yaansoTcs
obnactu otobpaxeHusi NnpoLiecca 1 HecoxpaHsieMble TakMephbl, CHETUYUKN U
mepkepbl. lNMporpamma OB1 3anyckaeTcs ¢ NepBON UHCTPYKLUN.
S7-400 gononHUTENBHO K 3TOMY TUIMY pecTapTa UMeeT ropsaymi pectapT. Bece
AaHHble (MepKepbl, TanmMepbl, cHeTYMKKN, 0BrnacTu oTobpaxeHus npouecca)
COXpaHsitoTcA. BbinonHeHne nporpaMmMbl BO30OHOBNAETCS C TOYKM, rae
BO3HWKITO NpepbiBaHue.
Mpu nonHom pecTtapTe BbinonHsetTcsa OB 100, npy nepe3anycke BbINOMHAETCS
OB 101.

XonopHbin pectapt CPU 318-2 1 417-4 umetoT Takxe X0nogHbln Tun pectapTa. Bel moxeTe
onpeaenuTb 3TOT AOMONHUTENBHBIN TUN 3anycka AN nepepbisa NMTaHMsA. 3TO
ycTaHaBnmBaeTe 310 B HW Configuration, npu HasHa4yeHun napametpos CPU.
Mpwn xonogHOM nepesanycke, BCe MepKepbl, TanMepbl, CHETYMKM 1 obnacTu
oTobpaxeHus npouecca ygansaoTtcs. bnoku gaHHbIX COXpaHsaoT cBom
HavanbHbIe 3Ha4YeHMs 1 NporpamMmma npogorkaeTcs ¢ nepson nHeTpykuun OB 1
nocrie Toro, Kak BbinonHeH 6nok 3anycka OB 102.

Training Center Ctp. 13-3/17 ST-7PRO1
for Automation and Drives OpraHusaunoHHble 6510kn
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npepblBaHMﬂ LUKITM4YeCcKon nporpamMmmvbl

O6paboTka owmnbku.

O6prBa npoBoaa Ha
aHalnoroBomM Bxoae
IW 352

Hanp. OB82 (npwop.26

BbinonHsaeTca B cny4vae

p
Hanp. OB10 (Mpunop.2)
[MpepbiBaHMe BpeMeHU OHS.
BeinonHseTcs oauH

— pa3 B MUHYTY € 9:30

MpepbiBaHne
3aEePXKKU.

nocrne 3anycka.

Hanp. OB20 (npuop.3)

CraptyeT 4epes 3.25¢

OB1
Bbinon-
ﬁ HaeTcs @
NOCTOSIHHO
R B L R noka He Gyget
N\ npepsaH gpyrum OB
4—/ Ne OB Tun OB [Mpuoputet
/ OB 1 Llnknuyeckasa nporpamma 1

OB 10 [MpepbiBaHMe BpeMeHU OHA 2
OB 20 [pepbiBaHne C 3a0epXKKon 3
OB 35 Linknnyeckoe npepbiBaHune 12
OB 40 [MpepbiBaHMe oT annapatypbl [16

OB 82 O6paboTka oLmnboK 26 /28
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OB OpraHunsaumoHHble 6nokn (OB) aBnstoTcst MHTEPMENCOM MeXayY onepaLvoHHON

cuctemon CPU u nporpammor nomnb3oBaTens.

OB1 cogepXu1T camy LUKIMYECKYI0 Nporpammy, mbo opraHm3yeT ee (Bbl3biBast

apyrue 61okn).
BbizoB OpraHnsaunoHHble 610KN He MOTyT BbI3bIBaTbCA ApYrMMu 6nokamm. OHu

BbI3blBaIOTCS ONepaLyoHHOM CUCTEMON B OTBET Ha onpeaeneHHble cobbITus,

Hanpumep :

* npwu ctapte CPU

* puW 3adaHHbIX AaTe N BpeMeHu

* Mpu NpeBbILLIEHNN 3a4aHHOro NHTepBana BpemMeHu

* Npw NpeBbILLEHNN BPEMEHUN LUKNa

* KOrga nosiBNsieTcs owmbka B nporpaMmme

* KOrga reHepupyeTcs npepbiBaHWe oT annapaTypbl
MpuoputeT OpraHu3aunoHHble BI0KM BbINOMHAIOTCS B MOPSAKE MPUCBOEHHOIO UM

MpepbiBaHue
UMKITN4YecKomn
nporpammbl

npuoputeTa (1 = cambli HU3KUIA N 29 = cambli BICOKUIA).

Korga onepaumoHHon cuctemon BeidbiBaetca apyron OB, unknnyeckoe
BbINOSIHEHWE MpOorpaMmbl NpepbiBaeTcs, nockoneky OB1 nmeeT cambin
HM3Kkun npuoputeT. Jllobon gpyron OB moxeT, cnegoBaTenbHO, NpepBaTh
OCHOBHY0 NPOrpaMmMy v BbIMOSIHNTbL CBOKO COBCTBEHHYIO Mporpammy.
Bnocnepncteuum, BeinonHeHne OB1 6ygeT NpoaoimKeHo C TOUKN MpepbiBaHUS.

Ecnu BbisbiBaeTcst OB ¢ Goree BbICOKMM NPUOPUTETOM, YEM NPUOPUTET
TekyLero 6roka, To OH NpepbIBaeT BbINOSHEHWE Grioka nocre 3aBepLleHnst UM
Tekyllen komanabl. OnepauUnoHHas cucTeMa CoxpaHsieT 3aTeM B CTeKax Bce
perucTpbl NpepBaHHoro 6roka. Pernctpbl BoccTaHaBNMBAOTCA, Koraa
onepauVoHHast cucTema NpodoSKUT BbINONHEHVE NpepBaHHoOro Grioka.

Training Center
for Automation and Drives
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MNMpepbiBaHue no BpemeHu aHA (OB10)
General | Startup | Cycle / Clock Memory I Retentive Memony I Interrupts
Time-Of-Day |nterrupts Cyclic Interrupt I Diagnostics / Clock. I Pratection
Pricrity Active  Execution Start date Time
oBin 2 ¥ [Daiy x| oio4ss [1o:00:00
g - Nore R I T Jo:00:00
oBfz [2 r Nore i I D [oo:00:00
gl |2 ™ [nore J [ [T Jo0:00:00
e = [Nane ~]  [foronss [o5-00:00
piE |2 r |Nore J [ [T J0:00:00
oEiE: [2 ™ None -] [ororss [onoo00
gz |2 ™ INore i I T Jo0:00:00
fbbrechen | Hife |
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MpepbiBaHuA
no BpeMeHU
(Time-of-Day)

"Active"

MpumeyaHue

S7-400

MpepblBaHMS NO BPEMEHWN OHS UCNOMb3YOTCA ANS BbINONHEHUS onpeaeneHHo
nporpammel, BeiabiBaeMoii B OB 10 unu Tonbko oguH pa3s B onpeaerieHHoe
BPEMSI UINN NEepPUOaNYECKM (EXKEMUHYTHO, EXXe4acHO, OAMH pas AeHb, O4WH pas3
B Hedenu, pas B MecsLl, pa3 B rofl), HauMHas ¢ onpeaeneHHoro BpemMeHM.

Bbl kOHUrypupyeTe npepbiBaHud no BpemeHu ¢ nomousio "HW Config".
YTto6bI BeIOpaThb, korga u kak OB 10 gomkeH ObITb akTUBMPOBaH, BblbepuTe
MeHto onum CPU -> Object Properties -> 3aknagka "Time-of-Day Interrupts”.

Copy Chrl+C
DHBEDC Baste (Lt
DIE=DC et DB Ester Sisten
DO16ExDI
DOTED! Delete Del
1k E=Tnln ED TCI »

Filter &zzigned Modules
Object Properties

Alt+Return

Edit Sumtalic Hames.,

Ecnu Bbl oTmeTuTe onuuio " Active", To OB npepbiBaHus MO BpeMeHu
aKkTMBMpYyeTCsa Npu kaxaom nepesanycke CPU.

MpepbiBaHMs MO BPEMEHN MOTYT TaKkKe YnpaBsiTbCA CUCTEMHBIMU DYHKLMSMM
npv BbINOSIHEHUS. Bbl pacrnonaraete CUCTEMHBIMU PYHKLIMSIMU:

« SFC28"SET_TINT" VYcraHoBKa Ha4yanbHOM gaTbl, BpEMEHU U Nepuoaa
+ SFC29"CAN_TINT" OtmMeHa npepbiBaHNs N0 BpeMeHU

« SFC30"ACT_TINT" AkTuBauus npepbiBaHUs N0 BpeMEHU

+ SFC 31 "QRY_TINT" 3anpoc npepbliBaHNsi MO BPEMEHW.

B PLC S7-400 nmeeTcs o BocbMu pasnuyHbix OB npepbiBaHU N0 BpEMEHN
(c OB 10 po 17).

Training Center
for Automation and Drives
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NMepuoanyeckoe npepbiBaHue (OB35)
Properties - CPU314 - [RD/52)
Gerneral I Startup I Cycle / Clock Memary I Retentive bdemony I Interupts I
Time-0f-Day Interupts Cylic [nterupt | Diagnostics # Clack | Protection
Pricrity Execution [miz] Phasze affzet [ms)
(B I? IEDDD ID
(B IB |2UDU ID
(B |9 I'I 0o0 ID
[ I'IIJ IEDD ID
(B I'I'I 200 ID
OB35: |12 IEDDD ID
B3 |13 ISD IU
(=i |14 |2D ID
= fsis |15 |‘I 1] ID
RUN OB35 OB35 OB35
E nepuog > nepuog > nepuog —>
OB1 OB1 | O B1| OB1 OB1 OB1 OB1 |O B1
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Limknu4yeckoe
npepbiBaHne

CTapToBoOe Bpems

UHTepBan

MpumeyaHue

S7-400

Linknuyeckue npepbiBaHUS MCNONb3YHOTCA AN BbINONHEHUSA OMOKOB Yepes
bUKCUpoBaHHbIe MHTepBarnbl. Liuknuyeckum npepbiBaHnem B S7-300 asnsieTcs
6rok OB 35.

Mo ymonyaHuio nHtepsan Bbidosa OB 35 — 100 mc. Bbl MOXeTe M3MeHUTb 3TO
3HadeHue B npegenax ot 1 Mc Ao 1 MUHYTHI.

Korga Bbl akTnBu3npyeTe ynpaenseMoe BpeMeHeM rnpepbiBaHve, Bol
onpeaensieTe MHTepBan A CTapToBoro Bpemeru ("Bpemsi pasroHa").
CTtapToBoe BpeMsi HauMHaeTcs cpasy npu ctapte CPU.

Bbl gomkHbl ybeanTbes, 4TO MHTepBan, KoTopbln Bel onpegensete, gonblue,
YyeM BpewMmsl, Heobxoammoe Ans BeinonHeHust OB. OnepauunoHHas cuctema
uuknuyeckm BoidbieaeT OB 35 yepes onpegenernHoe Bpems. Ecnv OB 35 ele
aKTVBEH B 3TO BpeMS, TO onepauuoHHasa cuctema Boi3biBaeT OB 80 (OB
OLIMBKN LIMKITUYECKOrO NpepbiBaHns).

LlI/IKJ'II/I‘-IeCKVIe npepbiBaHNA He MOryT ynpaBnAaATbCA CUCTEMHbIMU DYHKLMNAMMU.
BO BpeMA BbINOJIHEHUA NPOrpamMmbl.

B PLC S7-400 nmeetcs go aesatn pasnunyHbix OB LMKIMYecKnx npepbiBaHUm
(c OB 30 oo OB 38).

Training Center
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MNMpepbiBaHue oT annapatypbl (OB40)
HW Config:
N
r N\
CaolicTBa Moayns CsolictBa
aHarnoroBoro BXxoaa CPU
Mogynb aHanorosoro exoaa Properties - Al2x12 bits - (R0/510)
v General | Addiesses Inputs I
] — Enabl
E ’]_ Diagnostic intenupt v Hardware interrupt when limit value excesdsd
[] o
D Input | 0-1 | ‘
Digroics
MBI s TmeOfDaplnterupts | Cycicinterupt | Diagnestics /Clock | Frotection |
. 5 it e el s Genersl | Statup | Cycle/Clock Memory | Retentive bemory Interupts
Measurement
- Hardware Inteupts i Time-Delay Intertupts (- Aspnchronous Error Intenupts
Type of measurement; v
WMeasuring range: /- 10 Pricrity Priarity Priority
Coding key setting: [B] G [IB2n: B OEE] |28
[ = o ekl [ oEet: [a [T
nterterence Frequency 2
itz | [T oEzz. [B [T
+27648 BerHMf/] Trigger for hardware interrupt  Channel 0 oE43 IT 0575 IB— e IT
¥ Upper limit value: 5,000 W
npegenbHbIn l— l—
e ysoseHb Lawer limit valus: 2000 Y B = Ul =
QEEE (2] ~ Communication Interupts— | (265 12
= opde. 22 [T
. B Pricrity
0 Huwkhmnin a8t D o
npeaenbHbIi oam [ e
YPOBEHb :
Abbrechen Hille
° ) -
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AnnapaTtHoe Mporpamma B OB annapaTHoro npepbiBaHus (OB40) BbinonHseTcs
npepbiBaHue cpasy, Kak TOmNbKO Mpov3onaeT onpeaeneHHoe cobbitTue.

AI'IFIapaTHbIe npepbiBaHNA MOryT 3anyCKaTtbCA pas3finyHbiMn CUrHariamum B
cneumnanbHbIX MOOYNAX:

« [na napameTpupyeMbix curHanbHbix Mogynen (DI, DO, Al, AO) Bebi
ucnoneayete ytunuty "HW Config" , yTo6bl onpeaenuTb ycnosus ans
aKTMBaLMM annapaTtHbIX NPepbIBaHUN.

* B cny4yae ucnonbsosanua mogynen CP n FM, Bbl onpegensiete
XapaKTEPUCTUKM NMPEepPbIBaHUSA C NMOMOLLIbI0 MPOrpamMmMHoOro obecneyenns
Ons KOHUrypmMpoBaHMs COOTBETCTBYHOLLENO MOLYS.

Mpumep B npumepe, npuBeaeHHOM Ha PUCYHKE, yKa3aHHble 3Ha4YeHUs npeaenbHbIX
BEMNMYMH CKOHPUryprpoBaHbl ANg MoAyrns aHanorosoro Beofa. Ecnu
n3mMepeHHas Benn4yMHa npeBbIlaeT 3adaHHbIN npeaen, BoidbiBaeTcs OB40.

OT0 nmeeT TOT e adhdekT, uTo BKItodeHMe B OB1 onepaumm cpaBHeHUS,
koTopas Bbi3biBaeT FB nnn FC, korga gocturHyT BepxHun npegen. Tem He
MeHee, ecnu Bbl ncnonbsyete OB40, Bam He Hy>XHO nucaTb nporpaMmy B
apyrom Groke.

Bbl MoxeTe ncnone3oBatb nporpammy B OB40 anga reHepauum npepbiBaHUA
N ang ynpasneHns NpoLiecCoM.

S$7-400 B PLC S7-400 nmeeTcs o BocbMu pasnuyHbix OB annapaTtHbIX npepbiBaHuii (C
OB 40 po OB 47).

Training Center Ctp.13-7/17 ST-7PRO1
for Automation and Drives OpraHusaunoHHble 6510kn
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MNMpepbiBaHue c 3agepxkon (OB20)
Properties - CPU314 - [RD/S52) E
Time-0f-Day Interrupts I Cyclic Intermpt I Diagnoztics / Clock I Protection |
General I Startup | Cycle ¢ Clock Memaom | Retentive Memom Intermpts
— Hardware [ntermupts — Time-Delay Interupts —Agynchronous Emor Intemupts
Pricrity Pricrity Pricrity
OB40: |1B OB20: IE HEEE |2B
BT |1.'-" (B |4 HERZ: |2B
Bz |18 ] = |5 HERT: |28
[HE#E: |19 ] =z IE HERY: |28
[ |2D
] by |21
[EHE: |22
B 10.0 MO.1 SFC 32 Mz-o
BT _ |
[—(P)—EN (SRT_DINT) ENO ()
20 —OB_NR RET_VAL |— MW10
T#500ms —| DTIME
W#16#01 —SIGN
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MpepbiBaHue
C 3aepXKomn

SFC 32

MpumeyaHue

S$7-400

Mporpamma B OB20 BbINONHAETCH CNYCTHA onpeaeneHHoe Bpems nocne
HEKOTOPOro codbITUS.

OB20 MOXeT aKTMBMPOBATbLCS TOMbKO BbI3OBOM B NMPOrpaMmMe CUCTEMHOM
dyHKunmn SFC32 (SRT_DINT). 31a doyHKUMSA nCnonb3yeTest Takke ans
YCTaHOBKWN BPEMEHU 3aEPXKKN.

« OB _NR = Howmep OB, koTopbIi AOMKEH BLINONHUTCS Yepes 3aepXKKy
BPEMEHW.

+ DTIME = Bpems 3agepxku (oT 1 go 60000 mc)

+ SIGN = OnpegensieMbln Nonb3oBaTeniem ngeHTndnkaTop npu

3anycke OB npepbiBaHMSA 3a4epXKKK

+ RET_VAL = Kop owwmbku ansa criyyasi, eCnv BO3HUKHET oLmbKa BO
Bpems BbinonHeHus OB npepbiBaHMs No 3aaepXke
(CmoTpm online nomMoLLb AN 3Ha4YEeHUA HOMEPOB OLUNOKN).

+ SFC33 (CAN_DINT) = OTmeHa npepbiBaHWs C 3a4epKKOW
+ SFC34 (QRY_DINT) = 3anpoc cocTosiH1A npepbiBaHUSA C 3a4€PXKKOMN.

B PLC S7-400 umeeTcsa 0o 4eTbipex pasnunyHbix OB npepbiBaHU C 3a4epKKON
BbinonHeHust (c OB 20 go OB 23).
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AunarHocTuyeckoe npepbiBaHue, NpepbiBaHMe aCUHXPOHHbIX

owmnb60ok (OB81...87)
HW Config:
A
r N\
CeoWnctea mogyns CBolicTBa
aHanorosoro Beoaa CPU
Mo,qynb aHarnorosoro Besoga Properties - A12x12 bits - (R0/S10)

General | Addiesses  Inputs |

A

Enabl
’VF Diagnostic intemupt [~ Hardware interrupt when limit value excesded

Imput | 0-1 |

= [}
© orm
N O
N O
OO0 O

Diagnostics Properties - CPU314 - [R0/52)
Group diagnosis: v
bt el Time-OFDay Interupts | Cycliclnterupt | Diagnostios / Clock Protection |
{1 e Breait chee Generl | Statup | Cyole/Clock Memoy | Retentive Memory
Mizlti";:;awemm T  Hardware Intermupts  TimeDelay Itsrupts | Asgnchranous Enor Intsinupts
Measuring range: 4o 20 m& Friarity Priaity Fricrity
oB40:  [16 oB20. 3 ogsr. %
Coding key setting, [D] g
oedle iz oezi 4 [ 3
Interfe Fi S0H. :
IFIE[ e[ence Fregquency I z B4z IT B2z |5— T IT
Trigger for hardware intenupt - Channel 0 HE4S: IF el IE— o IT
Upper limit value:
FRet opas: [20 oges |2
Lawer limit value:
i -  Communication Intermupts [IEEE: 26
opas [e2 » [
— Piay
op47. [e3
oEs0 [24 oo B
o5 [E4 wre B
) S ) -
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ACUHXPOHHbIE ACUHXPOHHBIE OLLMBKM paccmaTpmBaloTCs Kak AedeKTbl (YHKLMOHNPOBaHUS

OoLnGKM PLC.
OHM NponcxoaaT aCUHXPOHHO OTHOCUTENBHO BbINOSIHEHWS NPOrpamMmbl N He
MOTyT “NPOCneXmBaTbCa” B KOHKPETHOW TOYKE Nporpammel (Hanpumep,
AnarHocTuyeckoe npepbiBaHue N3 Moayns).

OTtBeT Ecnu owwnbka obHapyxueaeTca B RUN pexume n 3anporpammmpoBaH
cooTBeTcTBYOWMN OB 0oWwmnbKkn, TO OH BbI3bIBAETCH M BbINOMHAETCS NporpaMmma,
3anucaHHasg B Hem. JTa nporpaMmma MoXeT, Hanpumep, coaepXxaTb:

*  WHCTPYKUUWM ONA BKINOYEHUA CUPEHDI;

*  VIHCTPYKUMM ONS KONUMPOBaHUSA AaHHbIX C NOCNeAyoLen NHCTPYKUNEN
STOP;

* nporpammy Ans oMKcaumm YacToTbl NPosiBNeHUs aedekta, He Bbi3biBast
nepexoga CPU B pexum STOP.

MpumeyaHue Ecnn OB owwmnbkn ans KOHKpeTHOro aedekra He npeacrtaeneH, 1o CPU
aBToMaTmnyecku nepexoant B pexxum STOP.

Mpumep MpepbiBaHe OB82 npu acMHXPOHHOM OLLIMOKE BbI3bIBAETCHA NPY CreayLwmnx
CUTyauusx :

» OOpbiB NpoBOAa B MOAYIIE€ C BHYTPEHHEN ANArHOCTMKOWN
* HeuncnpaBHOCTb NUTaHUsi B MOAYJle aHANoroBoro BBoaa
® npeBbILIJeH Oonana3oH n3MepeHnd B Moayre aHanoroesoro seoga v 1.4.

Training Center Ctp.13-9/17 ST-7PRO1
for Automation and Drives OpraHusaunoHHble 6510kn
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OB aCMHXpPOHHbIX OWINOOK

| Tun ownbkn | Mpumep OB Mpuopurer

Owwnbka BpeMeHn MakcumanbHoe Bpems LMKna npeBbILLeHo 0OB80 26

HevncnpaBHocTb NuTaHusi| HewncnpaBHoCTb GaTapeun OB81

OnarHoctnyeckoe O6pbiB NpoBOAA Ha BXOAE MOAYNS C BHYTPEHHe! | npgo

npepbiBaHne ONarHoCTuKom

Bcraskal/yganeHve YpaneHue curHanbHoro Moayrnsi BO Bpems OB83

Moayns dyHKUMOHMpoBaHua S7-400

[JedekT annapatypsi HenpaBunbHbIN ypOBEHb CUrHana B OB84

CPU nHTepdence MPI

Ownbka nporpammuoro | Owmnbka B 06HOBNEHWUN TabnuL 0TOBPakKeH s OBS85

BbIMOMHEHUsI npouecca (gedekt moayns)

[ledpekT KopauHbI HewncnpasHocTb 6r1oka nuTaHus B OBS86

KOP3WHE pacLunpeHnst

Owwnbka cBsa3n OwunbkKa YteHus pparmeHTa coobLieHus oB87 26/28
SlMATlC S7 Date: 03.11.2005 Iv Information and Training Cen_ter
Siemens AG 1999. Al rights reserved. File: PRO1_13E.10 v1’4 Knowledge for Automation
MpuoputeTt OB oWwnboK BbI3bIBAKOTCA B OTBET HAa aCMHXPOHHbIE OLLUMOKM 1 BbINOSIHATCS OHU

HeMearneHHO, TaK Kak OHW MMEIT CaMbil BbICLLUMIA NPUOPUTET CPean Bcex
npepbiBaHuii 1 OB ownbok:

» [puoputeT 26, ecnu npoucxoauT owmnbka, korga BeinonHaetcs OB ¢ 6onee
HU3K1UM NpuopuTeToM (<26)

» [lpuopuTeT 28, ecnv NponcxoamT omMbKa noka BbinonHsetcsa OB 3anycka (c
npuoputeTom 27).

Training Center Ctp. 13-10/17 ST-7PRO1
for Automation and Drives OpraHusaunoHHble 6510kn
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CUHXPOHHbIE OLNOKHK
Tun ownbkn Mpumep OB MpuoputeT
B nporpamme BbI3BaH
Owwnbka OnoK, KOTOPbLIA OTCYTCTBYET OB121
nporpaMMmnpoBaHng B CPU ToT Xe, 4TO y
OB, koTOpbIV
npepbiBancs
B nporpamme agpecyetca moaynb, B pesynbrarte
KOTOPbIN MW HEUCMIPABEH, UK OLUMBKM
OTCYTCTBYET (Hanpumep, NpsiMon
LUINOKN Tyn B122
OLunbkH aocTYNa OOCTYN K HECYLLIECTBYIOLLEMY 0
moaynto 1/O)
SlMATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_13E.11 '[’4 Knowledge for Automation
CHHXPOHHbIe OTn oWwmbKM MOryT NPOCNEXMBATLCA B KOHKPETHOM TOYKE NpOrpamMmbl, €CIu
OLUNOKN owmnbka NposABNsieTCs BO BPEMS BbINOIHEHWST OQHON K TOW e koMaHabl. OB

OLNOKM BbI3bIBAKOTCS Kak peakumnd Ha CUHXPOHHbIE ownbkn B nporpamMmme, npnyem c
TEeM e CaMbIM NMPUOPUTETOM, HYTO Y Onoka, B KOTOPOM Gbina o6Hapy>|<eHa ownbka.

Training Center
for Automation and Drives

Ctp.13-11/17

ST-7PRO1
OpraHusaunoHHble 6510kn
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CuctemHblie cpyHKUMKM ana ynpasneHusa OB npepbiBaHUn
OpraHn3aumoHHbI 610k Mpvoputet || SFC ans T

DyHKLMS Homep B S7-300 || ynpaBnenus OB

MpepbiBaHne AnbTepHaTtuBa

BPEMEHU OHS CLEFUY... 2 SR ZE L 2 KOHDUTYPUPOBaHMIO

Linknuueckoe

TS OB 30...38 12 HeT

MpepbiBaHue .

o —— OB 20 ...23 3 SFC32 ... 34 Obsa3aTenbHbIN

MpepbiBaHue

ARHADATyDE] OB 40 ... 47 16 HeT

[unarHoctnyeckoe

T CEET OB 81...87 26 HeT
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_13E.12 '[’4 Knowledge for Automation
OB Bbl HangeTe nonHbIn cnvcok u onncadne OB owmnbok B online nomoLum:

LAD/STL/FBD pegaktop -> Help -> Contents -> Help on Blocks -> Help on
Organization Blocks.

SFC CnctemHble YHKUMM U X NCMONb30BaHMe, BbI30B, Ha3Ha4YeHe napameTpoB
obcyxpatotca B kypce ST-7PRO2.

Training Center Ctp. 13-12/17 ST-7PRO1
for Automation and Drives OpraHusaunoHHble 6510kn
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CraptoBas nHdopmauusa OB
BanTbl
L-cteka
0/1 CraptoBoe cobbiTne MopsakoBbIN HOMEpP WHcbopmaums
yrnpaBneHusi
2/3 Mpwoputet Homep OB
4/5 dopmaTtbl AaHHbIX B 6anTax nokanbHoro creka 8, 9, 10, 11 )
6/7 HononHutenbHas nHdopmaumsa 1 (Hanpumep, HadanbHbIA agpec
MoAynsa npepbiBaaHns) \ CrapToBas
8/9 HononHutenbHas nHdopmaums 2 (Hanpumep, CTaTyc npepbiBaHns) MHPOPMaLMA
10/11 HononHuTtensHas uHdopmaumsa 3 (Hanpumep, Homep kaHana)
12/13 lon Mecsu, )
14 /15 [eHb Yachl
s CraptoBoe
16 /17 MuHyTbI CekyHapl BPEMA
18/19 1/10 cekyHgpl, 1/100 cekyHapl 1 /1000 cekyHAbl, AeHb Heaenu )
SIMAT'C 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_13E.13 ">4 Knowledge for Automation
CraprToBas Korga OB BbI3blBaeTCH onepaunoHHOn cuctemon, Bel nonyyaete ogHOPOAHYHO

nHcpopmauusa

[ocTtyn K ctapToBOM

nHcgpopmauun

CTapPTOBYH CUCTEMHYIO MHGOPMaLIMIO B NTOKANIbHOM CTeke AaHHbIX,. CTapToBast
nHpopmaums umeet anmHy 20 6aNToB M AOCTYMNHA NOCIe Havyana BbINOSfIHEHMWS

STEP 7 paeTt cMMBOMbHbIA AOCTYN K CTAapTOBOW MH(pOpMauun B CTaHAapTHOM
Tabnuue geknapauun (npumep gns OB81).

Address |Decl. |Hame

Type Initial ¥alue|Comment

o

temp OBS81_EV_CLASS BEITE 16#39, Ewvent class 3, Entering event state, Internal fault even

temp CE81_FLT_ID EYTE 16#%¥, Fault identifeation code

temp OBS81_PRIORITY EYTE Z6/28 (Priority of 1 is lowest)

temp OBS§1_OB_NUMER BITE 81 (Organization block 81, OBS1)

temp OBS§1_RESERVED_1 EYTE Reserved for system

Reserved for system

temp OBS81 MDL_ADDR INT Reserved for system

temp OBS81 RESERVED_3 EYTE Rezerved for system

Ww|w|m ||k |[w e[~

temp OBS81_RESERVED_4 EYTE Reserved for system

=
o

temp OBS81_REZERVED_35 EYTE Reserved for system

-
=

temp 0BS81_RESERVED_f EYTE Reserved for system

u]
u]
u]
u]
u]
. Of temp OB81_ RESERVED_Z BITE
u]
u]
u]
u]
u]
u]

-
[

temp OB§1_DATE_TIME DATE_AND_TIME Date and time 0BS1 started

Bbl MOXeTEe M3MEHWTb MW OONOMHWUTL CTaHO4APTHYH0 Tabnvuy aeknapauun.
CwmbIcn nepemeHHbIX 06bACHATCA Bam B online nomoLLm unm B pykoBOACTBE
no CTaHAApPTHbIM U CUCTEMHBIM OYHKLNAM

Hanpumep, nepemeHHaa OB8_FLT _ID cogepXuT npusHak HEUCNPaBHOCTU U
yKka3aHue Ha HeucrnpasHyto 6aTapeto.

MpumeyaHue

ST-7PRO1

Training Center
OpraHusaunoHHble 6510kn

for Automation and Drives

Ctp.13-13/17
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YnpaxHeHue: OnpegeneHuve tuna pectapta 8 OB100

Lar YT1o menatb PesynbTtat

Bbl gorxHbl BctaBute OB100 B S7-
1 nporpammMy ansi ctaHummn "My Station
W HanucaTtb Nporpammy Ans

OB100 peluatoLLyto Hally 3agady.

« | OnpeneneHve Tvna 3anycka
3anporpamMmMmnpoBaHoO B
cTtapToBoM 6noke

2 3arpysute OB 100 B CPU
CBeTO,ClVIO,D.bI Ha CTeHae 3aroparTca
3 [MpoBepbTe nporpamm
P P porp y B 3aBucumocTu ot Tnna 3anycka.
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_13E.14 '[’4 Knowledge for Automation

3apgava:

Kak penatb:

S7-300 nmeeT Tonbko oamH ctapToBbit OB 100. Ecnu Bbl xoTuTe cooblumTb
nporpaMmMe B TUMne 3anycka, Bbl AOMKHbI OLEHNTb CTapTOBYO MHbOpMaUio B
OB 100. OnepaunoHHasa cuctema BBOAUT crnegytowme Kogbl B NEPEMEHHYHO
OB100_STRTUP:

+  B#16#81 = nonHbIn py4yHON pecTtapT
*  B#16#82 = nonHbI aBTOMaTUYECKNIA pecTapT.

Bbl gomkHbl HanucaTb nporpammy ansg OB 100 Tak, yTobbl Beixod Q 8.4 vnu
Q4.4 yctaHaBnmBancs npu NofiHOM py4yHoM nepesanycke u Bbixog Q8.5 nunu
Q4.5 npn nonHOM aBTOMaTUYECKOM Nepesanycke

MpuMep oLeHKM ONs NONHOro py4yHoro pecrapra

L OB100_STRTUP //3arpyska npu3Haka 3anycka

L B#16#81 /[3arpy3ka wecTHaguaTepuyHoro 81
== /[MpoBepka coBnageHus

=Q84 /[MokasaTtb TWN 3anycka

1. Otkpovite 6nok OB 100 n3 S7 nporpammbl cTaHumm "My Station” (MpoekT
"My Project")

2. [o6aebTe nporpammy B OB 100.
3. Barpysaute 6nok B8 CPU 1 nposepbTe nporpammy.

Training Center

for Automation and Drives

Ctp. 13-14/17 ST-7PRO1

OpraHusaunoHHble 6510kn
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YHpa)KHel-wle: YcTtaHOBKa CUCTEMHOrO BpeMeHU

Wiew Optionz Window Help
Access Rights...

( >l Set Date and Time
| Bl il = [l =

Wpfaad Eatt |My PrajectiMy StationtCPUIZ14
SRl g r— Date and time ar...
I atraae g Susten..
PG/PC todule
Dizplay Accessible Nodes .
Time: |09:02: 18 am IUEI:D2:18 am

CFU Meszages...
Dizplay Farce Yalues Date: IDB f03/99 I 03/03 /99

MonitarModify W ariables

¥ Use settings from programming device / PC

Module Infarmation...
Dperating Mode... Crl+|
Clear/Reset...

Set Date and Time... __/

Save RAM to ROM..
Davmlead e ERE W Meman Eard o EEL

Cancel Help

Azzigh PROFIBUS Address. .
Azsigm EEEE
Eemoye BE/PE Sssanment

Update CPLU Operating Spstem. .
Diagnose Hardware

O O
SIMATIC S7 Date:  03.11.2005 “l Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_13E.15 " ad Knowledge for Automation
3apava YcTtaHoBuTb cuctemHoe Bpemsi B S7 CPU.
Kak genatb 1. Bbibepute komaHgy meHio PLC --> Set Date and Time (8 SIMATIC

Manager nnu B pegaktope LAD/STL/FBD).
2. B avanoroBom MeHI0 BBeAUTE NpaBUNbHYO AaTy U TOYHOE BpeMms.

Training Center Ctp. 13-15/17 ST-7PRO1
for Automation and Drives OpraHusaunoHHble 6510kn
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YnpaxHeHue: lNporpamMmmMmupoBaHue BCbIWEK C UCNOJIb30BaHUEM
LMKITMYECKUX NpepbiBaHUN

War Yto penatb Pe3ynbTat

1 Bam HY>XHO Ha3HaunTb MHTepBan
BbizoBa OB 35 B cooTBeTCTBUM C 3aa4en

Cospawite n coxpannte OB 35 u 3arpysuTe
2 ero.

MpoBepbTe (hyHKUMOHMPOBAHHE Mepkep M 35.0 nepekntoyaetcs

3 ¢ vyacTtoTon 3 Hz
SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_13E.16 '[’4 Knowledge for Automation
3apgava Bbl xoTenu 6bl cnonb3oBaTb MUraHme ¢ Yactotom 3 Hz. 3ta vyacrtoTa, K

cOoXarneHuto, He NpegycMoTpeHa npu ucnonb3oBaHun 6arta Clock Memory.
YcTaHoBUTE MUraHme 4YacTtoThbl B Mepkepe M35.0 ¢ MOMOLLbHO LIMKITMYECKOro
npepbiBaHUS.

MpumeyaHue Ucnonbayrite S7-nporpammy ctaHuum "My Station" B npoekrtein "My Project".

Training Center Ctp. 13-16/17 ST-7PRO1
for Automation and Drives OpraHusaunoHHble 6510kn
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YHpaMHeHMe: COCTaBﬂeHVIe I'IpOFpaMMbI C I'IpeprBaHVIeM BpeMeHVI
AHA
LWar Kak penaTtb PesynbTtart
Bbl 4omkHBI HAa3HauYUTL NnapameTpbl B CPU
1 Tak, YToObI NpepbIBaHNE N0 BPEMEHMU OHSA
BbIMONMHUITOCH B KOHLIE 3aHATUN
2 Cospaiite u coxpaHute OB 10
B COOTBETCTBUM C 3afaden u 3arpyaute erof
MposepbTe paoTy B koHLE 3aHATUIN 3a3BOHNT 3BOHOK
3
OTKMOYMTE NpepbIBaHNE NO BPEMEHU OHA U
4 3arpyauTe N3MeHeHHYH KOHUrypaumio
S I MATIC S7 Date: 03.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_13E.17 ’P4 Knowledge for Automation

3apgava

MpumeyaHue

PesynbTtat

HaunHasa c cero momeHTa, CUpeHa B Moaenun KOHBeﬁepa, AOJKHa exXegHeBHO
BKMIOYNTBLCA B KOHLIE 3aHATUI (CI'IpOCI/ITe Bawlero npenop,aBaTenﬂ).
AKyCTVI'-leCKOG coo0LLEeHNe O0IMKHO ObITb KBUTUPOBAHO C UCNOJib30BaHNEM
He3aHATOro Bxoaa nMmutartopa

Ucnonbayite S7-nporpammy ctaHuum "My Station" B npoekrtein "My Project".

Bbl MOXeTe 3aBecTn «ByaunbHUK», YTOBLI BOBPEMS MPUATYA JOMOW.

Training Center
for Automation and Drives

Crp. 13-17/17 ST-7PRO1
OpraHusaunoHHble 6510kn
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OGpaboTka aHanoroBbIX BeNIMYNH

— — — — BepxHun ypoBeHb

NaTtunk O | "
ypoBH3 —

— — — — HwXHWI ypoBeEHb

\
\
SIMATIC S7 Date:  03.11.2005 “l Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_14E.1 " ol Knowledge for Automation
CopepxaHue CTp.
Mcnonb30BaHUE aHANMOTOBBIX MOZYITEM ......uutiieieaeiiiiiieeaaaeeaauteteeeaeeaaanteeeeaeeseanneseeeeeeeaanneeeeeeaeeaaannnees 2
KOLMPYIOLLIME KITHOUM  ....ieeieeiieee e ettt e e ettt e e e e ettt e e e e e s bttt e e e e e e e anebeeee e e e e e amnbeeeeeeeesannnneeeeeeeaaannnees 3
AOpecaums aHANOTOBBIX MOIYITEM . ......uene e eieeeiaaeeeeaae e e e eeeeeaaeaaaaneeeeaaeeaaannneeeeaeeeaaansneeeaaaae e eneneean 4
AHanNoroBbI MOAYMb SIM335 (BXOLBI)..c..uuuteeett et ettt ettt et et ettt D
AHanNoroBbId MOAYMb SIM335 (BBIXOABI) ...ttt et ettt e ee et e e s e e e e aneee s 6
Mogaynb aHanoroBoro BBOAA SIM33T ...t e e et e e e e e e e e e ae e e e e eana 7
MpencTaBneHne aHanoroBON BEMUYMHBLI N PA3PELUEHUE . ........uueeeieniiiiaeeeee e e reee e O
lMpencraBneHve aHanoroBon BENWYMHBI AN PA3NNYHbIX ANANa30HOB UBMEPEHUS .....ccevveeeerveeennne 9
MacltabmpoBaHne aHANOTOBON BXOLHOM BEIMUMHDBI  ...ccceeeiieuriereeeeiaainreeeeaaessensaeeeaesesaessssneees s snnnes 10
lMpeobpa3oBaHue BELLECTBEHHOM NEPEMEHHON AHANMOTOBOMO BbIXOAA .....vivinieerarinenenaranannns. 11
lMpencraBneHne aHanoroBon BEMUYNHBI 4S9 @HANOTOBBIX BBIXOLOB ....ccuvvveeeerreeesnreeeesnsreerenenenannes 12
YnpaxHeHue: HasHayeHre napameTpoB Ans Mogyns SM335 ... 13
YnpaxHeHue: HasHayeHne napameTpoB Ang Moaynsa SM331 .. ... 14
YnpaxHeHue: YnpasneHue YPOBHEM XUAKOCTU B EMKOCTU ....euueunenee e eee e eaeeeaeaeaaeaeneenenns 15
YnpaxHeHue: [narHoctnyeckme npepbiBaHNS OT aHANOTOBOTO MOAYIIS ...uuveeeeiieeeaaiieeaaeeee e enieeeennes 16
Training Center Ctp. 14-1/16 ST-7PRO1

for Automation and Drives O6paboTka aHanorosbIX BEMNYUH
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MUcnonb3oBaHne aHanoroBbIX Moayneu
Mpouecc Mopaynb aHanoroBoro BBoaa CPU
dusnyeckas CraHgapTH.
Benun4nHa aHanor.curHan namsTb
; ; pesynbTaTtos
PIW ... :
d ; Mogyny PIW ... :
O—X Z X =1 vana ] AUl ) =>| L Piw 352
30Ha :
Ratank mpeo6pasosatens H PIW ..
» [laBneHue + 500mV
* Temnepatypa| [+ 1V
* [oTok + 5V
+ CkopocTb + 10V
* pH BennunHa| |+ 20mA
* BAskocTb 4..20mA M
« UT.A. U0 oAaynb aHanoroBoro BbiBoga
- PQW ... :
dusnyeckasn AHarnor. PQW ... - :
BENNYNHA npueog, <: LiAN o T PQW 368
PQW ... :
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. Al rights reserved. File:  PRO1_14E.2 b Knowledge for Automation

MpuHUMN Mpwn pelweHnn B 3agay4 aBTomaTnsaumn Lenbii pag usndeckux BermynH
NPOn3BOACTBEHHOIO NpoLecca (AaBnexHve, Temneparypa, MoToK, CKOPOCTb,
BenvunHa pH, BA3KOCTb, M T.M.) AormkeH obpabaTeiBaTbesa B PLC.

Oatumnk MameputenbHble aTinkm pearmpytoT Ha MSMEHEHUs (PrM3n4eckon BENNYUHbI
N3MEeHEeHNEM CBOUX CBOWCTB: pacLUMpPeHNEM, SeKTpUYeCcKkon yaensHon
3NEeKTPONPOBOAHOCTLIO U T.M.

NMpeobGpa3oBaTtenb  V3amepuTenbHble NpeobpasoBaTenn NepeBoAaT 3T U3MEHEHWS B CTaHOApPTHbIE
aHarnoroBble curHanbl, Hanpumep,: = 500 mB, £ 10 B, £ 20 MA, 4...20 MA. 3Tu
CUrHanbl NoAatTCA Ha MOAYIM aHaNoOroBbIX BXOAOB. .

Aln [na o6paboTkn aHanoroebix BenuumH B CPU, oHM JormkHbI 6bITh Npeobpa3oBaHbl
B UMdpoByto hopmy. 310 genaetcs ¢ nomousto AL (aHanoro-undposon
npeobpasoBaTtenb) B MOAYSe aHanoroBbix BXogoB. CurHasnbl Kaxaoro BXO4HOMo
KaHana, NpuxoAsiLlero Ha oguH Moaynb NPeobpasyTcs NOCnegoBaTENbHO.

Mamatb Pe3ynbTat npeobpa3oBaHus 3anncbiBaeTcsl B NaMsATb Pe3ynbTaToB U

pe3ynbTtaToB OCTaeTcsa Tam [0 Tex Nnop, Nnoka He NepenuLIeTcsl HOBOW BESTMYNHOMN.

AHanoroBbI
BbiBOA

AHanoroBble
npumeBoAabl

[MpeobpasoBaHHas aHanoroBas BenMynHa MoXeT OblTb NPOYUTaHa C MOMOLLIbIO
WHCTPYKUUK 3arpy3skm : “L PIW...".

WHcTpykumsa nepegaum “T PQW...” ucnonbssyetca Ans 3anucy aHanorosomn
BEMNNYMHbI, BbIYUCIIEHHOW NPOrpaMMon, B MO4Yfb aHaNoroBoro Belxoda , rae
LIAM (umdpo-aHanorosein NnpeobpasoBaTtenks) NpeobpasyeT nx B CTaHAApPTHbIE
aHaroroBble CUrHarnbl.

CO CTaHOapPTHbIMKX aHaNoroBbiMn BXOOHbIMU CUTHaNamMmm MOryT NogKnk4aTbCA
HanpAMyr K MOOYyNAM aHanoroBbIX BbIXOOO0B..

Training Center
for Automation and Drives

ST-7PRO1

Crp. 14-2/16 O6paboTka aHaNoroBbIX BEMNYMH
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Koaupyrowme knoum

SI MATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_14E.3 '1’4 Knowledge for Automation
Tuvn Bbl M3MeHsieTe TN U AnMana3oH U3MEePEHUs, yCTaHaBnMBas KOAMPYIOLLME KIOYN.

n3mepeHus HekoTopble moaynu 6e3 KOAMPYIOLLMX KINHOYEen NMEIOT cneumarbHble KOHTaKTbl

ana nAMepeHna HanpsaXXeHna U Toka, a Tun uSMepeHuna yctaHaBninBaeTca
noAgkn4vyeHnemM npoBoaoB K COOTBETCTBYHOLLMM KOHTaKTaM.

Koaupytowume KogupytoLume Kroum HaxogaTcst Ha NeBov BOKOBOW CTOpoHe Moayrs. Bhl
KIo4m OOMKHbI UX MPaBUIbHO YCTaHOBUTDL , MPEXAe YeM BCTaBUTb MOOYIb.

Bo3mMOXHble yCTaHOBKM Kntova - nosuumm “A”, “B”, “C"un “D”

YCTaHOBOYHbIE MNO3MLNW KIkoYa AN PasfnYHbIX TUMOB U3MEPEHUs U Anana3oHoB
nsMmepeHnss Hane4vaTaHbl Ha mogyrne. Ytunuta HW Config noka3sbiBaet Bam
MO3NLIMIO KIkoYa, COOTBETCTBYHOLLYIO BbIOpaHHOMY Anana3oHy U3MepeHUil.

Fpynnbl kKaHanos B HeKoTopbIX MOAYNSX HECKOMNBKO KaHarnoB oGbeAuHEHbI B rpynnbl. B aTom
Criyvae yCTaHOBKU KOAUPYHOLLMX KItoYel OTHOCATCS K Lierion rpynne.

Training Center Ctp.14-3/16 ST-7PRO1
for Automation and Drives O6paboTka aHanorosbIX BEMNYUH
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Appecauus aHanoroBbIX moayneun
Properties - Al2x12Bit - [RD/58)

General  Addresses | Inputs I

Input:

Start: Im I | Batt Pracess Image:
End: 323 il IU _|:

[+ System Default

Cnot # 3 4 5 6 7 8 9 10 11
Rack | Moaynb IM 640 656 672 688 704 720 736 752
3 Groka | oo no no no no no no no no
narann | Roh® | 654 | 670 | 686 702 | 718 | 734 | 750 | 766

I

T
Rack | Mogyns | M 512 | 528 544 560 576 592 608 624
2 6noka |(Receive) no no no no no no no no
nuTaHna MPUEMHVIK 526 542 558 574 590 606 622 638

I

T
Rack | Mogynb IM 384 400 416 432 448 464 480 496
1 Gnoka | (Receive) no no no no no no no no
nuTaHuns npuemHnkl 398 414 430 446 462 478 494 510

I
Rack| cPu | m | 256 [ 272 | 288 | 304 | 320 | 336 | 352 | 3es
0 5 n (Send) no no no no no no no no

JTOK
AUTaRNS cTnpasuTeny - 270 286 302 318 334 350 366 382
SI MATIC 87 Date: 03.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO1_14E.4 '1’4 Knowledge for Automation

O6nacTtb agpecoB S7-300 nmeeT cneumnanbHyo agpecHyto obnacTb s aHanoroBbix BXO40B U
BbIXOZOB, OTAEMbHYIO OT obnacTel oTobpakeHUss BXOAOB W BbIXOAOB A4S
undpposeix moaynen (PI/PIQ).

OTa agpecHasi obnacTtb 3aHMMaeT agpeca ¢ 6anta 256 no 6anT 767. Kaxabin
aHarnoroBbIli kKaHan 3aHMMaeT 2 banTa.

AocTyn Bbl nmeeTe 4OCTYN K aHanNorosbiM MOAYNsIM C MOMOLLBIO MHCTPYKUMIA “Load”
(3arpysku) u “Transfer” (nepegaum).

Mpumep: komaHga “L PIW256” yntaeTt nepBbIvi kaHamn U3 NepBoro Moaynsi B
ctonke 0.

S7-400 B S7-400 obnactb agpecoB AN aHanoroBbix Mogynen HaunHaeTcd ¢ banta 512.

Training Center Ctp.14-4/16 ST-7PRO1
for Automation and Drives O6paboTka aHanorosbIX BEMNYUH
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Properties - Al47AD4x14/12 bits - [R0/511)

AHanorosbin moaynb SM335 (Bxoabl)

Oto10%

Gerneral | Addresses  Inputs I Outputs |
— Enable
= Herdiwazre intemupt ot erdlol cisle
Scan cycle time for A/D conwversion: ID-5 _IQ ms
Input | 0 | 1 | 2 3
Diaghostics
Group diagnosis: [l I [T | |
wfith wire break check: r r r | |
Measurement
Type of measuremant: |V I\v" |4W'T |4WT
Measuring range: [+10% 010V f+A10ma | [4t020ma
Coding key setting: [ACD] [ACD] [C] [AC]
\ /7 \ /
Abbreche Hilfe
+-1W
+-28Y Deactivated Deactivated +/-10 ma

Oto 20 mb
4 to 20 md

W Yoltage
PNT  Current [(4-Wire Tratnsducer)

SIMATIC S7

Siemens AG 1999. All rights reserved.

OdwnarHocTnyeckoe
npepbiBaHne

Bpewms uyukna
CKaHUpOBaHUA
(Scan Cycle Time)

MpumeyaHue

Kogupyrowmn knioy

Pa3pelwieHue

Date:
File:

03.11.2005

PRO1_14E.5

“' Information and Training Center
7 Knowledge for Automation

Ecnn anarHoctuyeckoe npepbiBaHNe akTUBMPOBAHO U annapaTtypa HencnpasHa
Hanpumep, OTCYTCTBYET NUTaHWE, BKIOYAETCA ANarHoCTUYeCKoe NpepbiBaHme
(OB 81). Takke, Bbl gomkHbl oTMeTnTL none "Diagnostics” ans nonen, KoTopble
OOJSMKHBI MPOBEPATHLCS.

MpoBepka 06pbIBa NPOBOAOB BO3MOXHA TONMbKO AN BXoAoB 4 - 20 MA.

OT0 BpeMs, KOTOpPOe UCMOoNb3YeT ModyMnb Anst 06padoTkm ("npeobpasoBaHus”)
BCEX aKTVBUPOBAHHbIX aHAIOrOBbIX KAHAsOB.

Bpewms uukna ckaHMpoBaHWs A5is aHanoro-umndpoBoro npeobpasoBaHms (scan
cycle time for A/D conversion) moxeT 6b1Tb 0T 0.5 oo 16 mc.

Korga B mogyne obpaboTaHbl Bce aHanoroBble KaHasnbl, MOXET OblTb 3anyLeHo
annapartHoe npepbiBaHune (NpepbiBaHne “KoHel Linkna”) (Tonbko B TOM criyyae,
€CNnY BpeMsI UMKIa CKaHMPOBaHWs 4518 npeobpa3oBaHus 6onblue BbIOpaHHOIO
Ha 1 mc).

Heuncnonb3oBaHHbIE KaHamnbl AOSMKHbI ObITb KOPOTKO 3aMKHYTbIMU B MOAYNeE, a
B NporpammHbIx HacTporkax (B ytunute “HW Config”) oTMeydeHbl kak
"Deactivated". [leakTnBMpOBaHHbIE aHANOroBble KaHanbl yMeHbLUalT BpeMs
LmKra ckaHmposaHus!

Korga Tvn 1 gnana3oH namepeHus BblopaHbl, 0TobpaxkaeTcsa Tpedyemas
no3uumMst KOOUPYIOLLIETO KIltoya.

Mpumep: Kak nokasaHo Ha pucyHKe, Ans BbIOpaHHOWM 06racTn nsmepeHms
KOLMPYHOLLMIA KINOY JOJPKEH yCTaHaBnmMBaTbCs B nosmuuio “C”.

AHanoroBble Bxoabl SM 335 nmetot paspelueHue 13 6uT + 3Hak, aHanorosble
BbiIxoabl 11 6BUT + 3HaK.

Training Center
for Automation and Drives

ST-7PRO1

Crp. 14-5/16 O6paboTka aHaNoroBbIX BEMUUMH
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AHanorosbin moaynb SM335 (BbixoAabl)

Properties - Al4/A04x14/12 bits - [R0/511)

Generall Addressesl Inputs ~ Outputs |

Enable
’Vr Diagnostic intermupt

= Herdiware: intermipt o end|of cucle

Clutput | 1 | 2 | 3
Diagnostics
Group diagnosis: | | | | ] | .
| ” H ” Deactivated
|
Type: IV IV IV IV
Ares | AL EA T AT A Uiy 10
+- 10
Feaction to CPLU STOP: IUWVE IUW\-"C IUW’VC IDW’VC
iglall ge or Curent
RLY  Retain Last Yalue
Abbrechen Hire
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_14E.6 y Zand Knowledge for Automation

MpumeyaHue

Heuncnonb3oBaHHble BbIXOAHbIE KaHarbl AOMKHbI OCTaBaTbLCSA “OTKPbITbIMK B
Mogayre (He KOPOTKO 3aMKHYTbI, KakK aHarnoroBble BXOAbl), a B MPOrpaMMHbIX
HacTpovikax (B ytunute “HW Config”) otmeueHbl kak "Deactivated".

Training Center
for Automation and Drives

Ctp.14-6/16

ST-7PRO1
O6paboTka aHanorosbIX BEMNYUH
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Moaynb aHanorosoro sBBoga SM331

Properties - AlZx12 bits - [R0O/S510) E3

Generall Addreszes  Inputs |

—Enable | |

t ™ Hardware intermipt when limit value exce D eactivated

Woltage

Input | 0-1 | T Current [4-fire Transducer)
Diagnastics 2WT Current [2-wire Tranzducer)
Eioup desrd r F-dw Resiztance [4-wire Connection]
RTD-a%¢ Thermal Resizstance [lin.,4-4wire]
With wire break check: r TCH Thermocouple [Intemal Comparizon)
M eazurement TC-E Thermocouple [E sternal Comparizon]

Type of measurement: IV :> TCAL Thermocouple [Linearization |nternal Cormparizon)

TCEL Thermocouple [Lineanzation Estermal Comparizson)

Measuring range: |+a‘- 10 [
Coding key zetting: [B] A +¢- B0
: . 3 +4- 280 mi
IIntegratan Time |2D ma o/ 00
Trigger for hardware interrupt Channel 0 +A- 1
Upper limit salue: +f- 26Y
o +-0Y
L [irmit sealue:; I
ower limit value Ry,

Abbrechen Hire |

S I MATIC S7 Date: 03.11.2005 ; Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO1_14E.7 1”4 Knowledge for Automation

MapameTpbl Bbl MOXeTe yCcTaHOBUTL ABEe rpynnbl napaMeTpoB AN MoAayren aHanoroBoro
BBoZa ¢ nomoupbto “HW Config”:

Moaynb B uenom » Diagnostic Interrupt (auarHoctuyeckoe npepbiBaHue):

Ecnn 6oke “Group Diagnosis” akTmBMpoBaH ¥ NPOUCXOAUT AMArHoCTM4ecKoe
cobbiTHe, TO akTyanbHas nHopmauusa BBOAUTCA B 06nacTb AaHHbIX
OMarHocTvku B MOAYME W 3anyckaeTcs guarHoctnyeckoe npepbiBaHme (OB82).
AHarnoroBbIi MOAYb MOXET 0OHAPYXWUTb CneayoLme AnarHocTnyeckme
cobbITHSA:

- Owwubka Ha3HayeHus KoHdUrypaumu/napameTpa

- O6pbiB npoBoga (ecnu 6oke "With Wire Break Check" aktnBupoBaH)

- [MpeBblweHne obnactn namepeHns

- CHWXeHVe ypoBHS curHana Hmke obnactm usmepeHust

- OtcyTcTBME BHELUHErO NuTaHusa L+

» Hardware Interrupt when Limit Value Exceeded (annapaTtHoe npepbiBaHune
npuv NpeBblIEeHnN NpedenbHbIX 3Ha4YEeHNI).

Ecnn BxogHasa BennumHa npeBbIlLaeT 3HaYeHuns, BBeAeHHble B nonax "Upper
Limit Value" (BepxHee npegenbHoe 3HadyeHue) n "Lower Limit Value" (HuxHee
npeaensHoe 3HayeHne), MOAynNb 3anyckaeT annapaTHoe npepbiBaHueE.
MpumeYvaHune: TONbKO NEPBbLIV KaHamn B rpynmne MOXeT KOHTPONIMPOBaTb BbIXOS
BXOAHOWN BENMYMHbI 3@ YCTaHOBIEHHbIE NpedernbHble rpaHubl!

OTtpenbHble Bxoabl *  Type of Measurement (Tvn nsmepeHus): B 3ToM Bokce, oTobpakaroTcs
BO3MOXHbIE TUMbI U3MEPEHUS (HaNpsXXeHue, ToK...). [ANs HencnonbL30BaHHbLIX
KaHanoB unu rpynn kaHanoB Bbl BeibupaeTe onumio "Deactivated”
(neakTMBMpoBaHO). Bbl AOMKHbLI COEAMHUTE 3TK KaHanbl C KOHTAKTOM “3emns’”
Ha PPOHTaNbLHOM LUTEKEpE.

* Measuring Range (anana3oH nsmepeHusi): B 3ToM H6okce, oTobpakatoTcs
BO3MOXHbIE AnanasoHbl AN BbIOPaHHOIO TMna U3MepeHus.

* Coding Key Setting: 3necb oTobpaxxeHo Heobxoanmoe MnosioXxeHme
KOOMPYHOLLIETO KItoYa Anist Balero Tuna v gvanasoHa U3MepeHusl.

« Integration time u interference frequency suppression B3aMmMo3aBUCUMBI
(cMOTpwM criegytoLLyto CTpaHuLy).

Training Center Ctp.14-7/16 ST-7PRO1
for Automation and Drives O6paboTka aHanorosbIX BEMNYUH
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ﬂpeACTaBneHMe aHanoroBov BeNUYUHbI U pa3peLieHune
Ne 6uTa. 3HayeHne |[ 15|14 (1312|1110 9 | 8 | 7 |6 | 5|4 |3 |2|1]|0
3Hay. 6uta [10-4H.[16-4yH.| | VZ | 214 | 213 [ 212|211 | 210 | 29 | 28 | 27 [ 26 | 25 | 24 [ 23 | 22| 21 | 20
8 | 128 | 80 * e[ * [ * (1 WOYEONEONEONOIOIO
9 | 64 40 *L*p 0 * 1 *[*F1ROBROEECHEEOCEROERO
* * * * * * * * * *
Paape- 10| 32 20 1100|0010
LeHune * * * * * * * * * * *
e 11| 16 10 1710]0[0]|O
6utos 12 8 8 * * * * * * * * * * * * 1 0 0 0
+ 3HaK
(VZ) 13 4 4 * * * * * * * * * * * * * 1 O 0
14 2 2 * * * * * * * * * * * * * * 1 O
15 1 1 * * * * * * * * * * * * * * * 1
= 0wvm1
SlMATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_14E.8 ">4 Knowledge for Automation
MpeacraBneHue AHanoroBasi BENUYMHa NpeacTaBnsaeTcs Kak YMCcno B AOMNOSTHUTENBHOM Koae.
BenuunHa nonoxutensbHa, ecnv 6ut 15 =0 u oTpyuartensHa, ecnu 6ut 15 =1.
PaspeweHue Ecnu paspelueHve aHanorosoro Mogynsi mexHee 15 6ut, To aHanoroBoe
3Ha4YeHne 3anucbiBaeTCAa B akKKyMymnsaToOp CO CABUIOM BIIEBO.
Hewuncnonb3oBaHHble, HE3HaYMMble OUTOBbIE NO3ULMK 3anonHsTes “07.
Bpewms PaspelueHne onpegenseTcs KOCBEHHO MyTeM BbiOOpa BpEMEHU
MHTerpMpoBaHus nHTerpuposaHus B ytunute “HW Config”.

(Integration Time)

To4yHOCTb

Bpewmsa
npeobpasoBaHusi

Cnegytowas Tabnuua ang SM331 unniocTpupyeT 3aBUCMMOCTb MEXAY
BPEMEHEM MHTErPUPOBAHUSA, paspeLLeHNeM U NodaBreHNEM YacToTbl
nHtepdepeHumu (interference frequency suppression):

Bpems nHTerp. PaspelwleHne  Yacrtota nHtepgepeHLmu
(mc) (B BuTax) (M)
25 9 + 3H. Byt 400
16.6 12 + 3H. But 60
20 12 + 3H. BuT 50
100 14 + 3H. OuT 10

B 3aBucumocTy OT Tvna moayns BO3MOXHO paspelueHve ot 8 oo 15 our.

Bpems npeobpasoBaHusi 3aBMCUT OT nNpoLeaypbl Npeodpa3oBaHuns,
ncrnonb3yemon B mogyrne (MHTerpupoBaHue, nocrnegoBaTtenbHoe
npuobnmkeHue).

Bpemsi npeobpasoBaHus 4ns pasnuyHbIX Modyren NpuBoAMTCSA B PyKOBOACTBE
no S7-300.

Mpumep: moagyne SM344 nveeT Bpems MHTErPMPOBaHMS TOMbKO 5 MC s Bcex
4 BXOOHbIX KaHaroB.

Training Center
for Automation and Drives

) ST-7PRO1
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I'Ipe.qCTaBneH Me aHarnoroBou BenM4YnHbI AnA pa3findyHbiX
Anana3oHoB UaMepeHuns
HanpsikeHue, Tok, ConpoTtusnexue Temnepatypa
Hanpumep: Hanpumep.: Hanpumep.: Hanpumep. Pt100
Avanacty [HnanasoH 3nauenvd [wanasoH 3Havye- | |OwanasoH 3Have- [nanasoH 3Haye-
n3mepeHus M3MepeHusi | Hue n3MepeHuss | Hue N3MepeHust Hue
+10B 4 .20 A 0...300 Om -200...+850°C
MepenonHenvel | 5= 11759 | 32767 >=22.815 | 32767 >=352.778 |32767 >=1000.1 32767
MpeBblweHne 11.7589 32511 22.810 32511 352.767 32511 1000.0 10000
BEPXHEN . . : : : : : :
rpaHuLbI 10.0004 27649 20.0005 27649 300.011 27649 850.1 8501
10.00 27648 20.000 27648 300.000 27648 850.0 8500
HoMWUHaNbHBINA 7.50 20736 16.000 20736 225.000 20736 : :
InnanasoH : : g
-7.5 -20736 : E : : : :
-10.00 -27648 4.000 0 0.000 0 -200.0 -2000
MpeBbiweHve . = > - . -
Ha)KHeﬁ _ .10_0004 _ ?7649 3.9995 1 Otpuuar. 1 ?00 1 ?001
: : : : 3HaYeHus : p ;
rpaHuLbl -11.759 - 32512 1.1852 - 4864 He - 4864 -243.0 - 2430
MepenonHerue| | <=-11.76 |- 32768 <=1.1845 | -32768 BOSMOXHbI 32768 <=-2431 - 32768
SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_14E.9 r Knowledge for Automation

Hanps:keHue, TOK

(cMMMeTpUYHbLIN « +80wmB

AnanasoH) « +250MB
+ +500mB
+ +1B

+ +25B + *32MA
- +5B + +*10MA
+ +10B + +20MmA

KOD,I/IpOBKa CUMMETPUYHbIX Anana3oHOB N3MePEHNA HaNpAXXeHNA N TOKa

Hanps:keHue, TOK

pes3ynbTaTbl AN HOMUHaNbHOM obnacTn: -27648 no +27648.

KOD,I/IpOBKa adCMMMETPUYHbIX Aana3oHOB N3MepeEHNA Hanpsa>XeHnAa N Toka

(acMMMeTpUYHbIN + 0-2B + 0-20MmA
Anana3soH) - 1-5B e 4-20MA
pes3ynbTaTthbl A1 HOMUHanNbHOM obnactn: 0 go +27648.
ConpoTuBneHue KoaupoBka avana3oHOB CONPOTUBIIEHUS
« 0-1500m
« 0-3000wm
« 0-6000wm
pes3ynbTaTthbl A5 HOMUHanNbHOM obnactn: 0 go +27648.
Temnepatypa TemnepaTtypa U3amMepsieTcsi C NOMOLLbI TEPMOCONPOTUBIIEHUI 1 TepMonap.

PesynbTaTamu Ans HOMUHanNbHOM 06nacTy ABMSAOTCA YMcna U3 eCATUKPaTHOIO
TemnepaTypHOro AuanasoHa:

HaTtumk: TemnepaTypHbIit KoanposaHue
AnanasoH : HOM. AuanasoHa :
« Pt100 -200 gpo + 850 °C -2000 go + 8500
« Ni100 -60 gpo + 250 °C -600 go + 2500
* Tepmonapa TunK -270 po + 1372 °C -2700 po + 13720
 Tepmonapa Tun N -270 po + 1300 °C -2700 go + 13000
+ Tepmonapa TunJ -210 po + 1200 °C -2100 go + 12000
« Tepmonapa TunE -270 po + 1000 °C -2700 po + 10000.
Training Center Ctp. 14-9/16 ST-7PRO1

for Automation and Drives
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MacwTtabupoBaHue aHanNoroBou BXoA4HOW BeNIMYUHbI
:‘H:e:t}:n_?r:k::li: Goaling Analog Values
F105
EN ENC
PIW352 —IN RET VAL —mwi02
5.000000e+ OUT —MD 104
o0z —HI LIM
0.000000e+
000 —LZ LIM
M0.0
_| |_BIPOLAR a
500,04 - - cc e oo
1
1
Symbol Information: i
[ Fol0s SCALE Soaling Values | '
|
1
1
1
1
|
1
0,0 L,
0 27648

SlMATIC 87 Date: 03.11.2005 “' Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO1_14E.10 '[’4 Knowledge for Automation

Mpumep YpPOBEHb XWUAKOCTU B EMKOCTU A0IMKEH N3MePATbLCA B NnTpax. AHanorosas
Benn4ymHa c npeobpasoeartens, pasHas 10V, npegcrtaensaet 500 nuTpos.

MacwTtabnpoBaHme AHanoroebIvi Mogyb KoaupyeT aHanorosyto BennymHy 10 V kak Lenoe 4ncrno
27648. Llenoe yucno Hago npeobpasoBaTh B (pmanyeckne egmHnubl - "nnuTpbl”.
OT0 OencTBME N3BECTHO Kak "MacluTabupoBaHue" aHanoroBon BEMNYUHBI.

Mporpamma [nsa macwtabmpoBaHns aHanoroBbIX BENMYMH UCMONb3yeTCsl CTaHOaPTHbIN
6nok FC 105, koTopbii noctaensetca B naketom STEP 7 B coctaBe 6ubnmorek
(Standard Library V3.x --> TI-S7 Converting Blocks).

IN AHarnoroBasi BenuynHa Ha Bxoge IN MoxeT ObITb NpodnTaHa NpsiMo U3 Moayns
W cYMTaHa u3 BHyTpeHHewn sverkn namatu (MW, DBW, ...) B dopmate
INTEGER.

LO_LIM, HI_LIM Bxogbl LO_LIM (low limit - HxHuin npegen) u HI_LIM (high limit - BepxHun
npegen) Mcnonb3ylTcsa AN 3agaHus npegenos A5ns npeobpas3oBaHus B
dusnyeckme eguHuLpbl. B npumepe ykasaHa obnacte MaclutabupoBaHus
0 - 500 nuTpos.

OouT MacwtabrpoBaHHas BenmumHa (B hmanyecknx egnHMLax) COXpaHAeTCa Kak
OeCTBUTENbHOE YMCO Mo agpecy, onpedeneHHoMy Ha Bbixoge OUT.

BIPOLAR EonHnyHen curian Ha Bxoge BIPOLAR ykasbiBaeT, YTO JOSIKHbI
npeobpa3oBbIBaTLCH U OTpULATENbHBIE BENUYMHLI. B npvBegeHHOM npumepe,
ouT namatn M0.0 umeet curHan "0" u ykasbiBaeT, YTO BXOOHAsA BENMYMHA -
NonoXuTensHas.

RET_VAL Boixog RET_VAL umeet 3HauyeHue 0, ecnu dyHKLMSA BbINONHUNacs 6e3

OLLINOOK.

Training Center
for Automation and Drives

ST-7PRO1
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lNMpeobpa3oBaHne BeweCcTBEHHON NepeMeHHOU ANA aHanoroBoro
BbiXo4a
lal:e:t}:u:r:l{}}: Inscale Real-Nurber for Anslog output
FC106
EN ENO
Mp104 = IH RET VAL —mw108
1.000000e+ OUT — pOiia 52
ooz —HI LIM
0.000000=+
ooo ~LO LIM
M0.0
_| I—BIPOLAR N
27648 |[TTTTTTTTTTTTTY ;
1
Symhol Information: i
[ Focioe TNSCALE Unscaling Values '
1
1
1
1
1
1
|
1
0 : >
0,0 100,0
SlMATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_14E.11 '[’4 Knowledge for Automation
Mpumep Mporpamma nonb3oBaTens BblYUCNSET aHanoroByo BENNYMHY BO BCEM
aunanasoHe oT 0 0o 100.0%. 3ta BenuynHa OomkHa ObiTb BbIXOOHbIM
CUrHanoM MOAYfsi aHanoroBoro BbIXOAa.
DemacwTtabupoBaHue
CrangapTHbii 6ok FC106 ncnonbsyetca Ang gemacutabuposaHus
(npeobpaszoBaHune n3 yncna B popmaTe Real, Haxogswerocs B npegenax ot 0
0o 100.0% gmanasoHa ouanyeckon BenmunHbl B 16-6utHOE vmcno Integer
mexagy 0 un 27648).
ouT [emacwtabnpoBaHHasi aHanoroeas BenvynHa Ha Bbixoge OUT moxeT
nepegasaTbes B popmate 16-6utHoro uenoro B 6ydepHsle syerikn namatm
(MW, DBW, ...) nnv Ha Moayb HEMNOCPEACTBEHHO.
Mporpamma FC 106 noctaBnsietca ¢ STEP 7 B 6ubnuoteke "Standard Library" B nanke S7

nporpamm "TI-S7 Converting Blocks".

Training Center
for Automation and Drives

] ST-7PRO1
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I'Ipep,CTaBneH Me aHaroroBov BerIMYUHbI Ana aHanoroBbIiX
BbIX0o40B
HanpskeHue Tok
Avanason 3HaueHne BbIXOAHbIE AManasoHsbl: BbIXOAHbIE AMANa30Hbl:
0-10B 1-5B +10B 0-20mA 4 — 20 MA + 20 MA
[MepenonHeHue| >=32767 0 0 0 0 0 0
BepxHui 32511 11.7589 5.8794 11.7589 23.515 22.81 23.515
JManasoH 2 g c g c g :
27649 10.0004 5.0002 10.0004 20.0007 20.005 20.0007
27648 10.0000 | 5.0000 10.0000 20.000 20.000 20.000
0 0 1.0000 0 0 4.000 0
: 0 : 0 '
HomuHanbhbi]l - 6912 0.9999 3.9995
[nanasoH
-6913 0 0
: 0 0
- 27648 -10.0000 -20.000
HuxHuin - 27649 -10.0004 -20.007
[vanasoH 2 2 :
- 32512 -11.7589 -23.515
MepenonHeHune| <=- 32513 0 0
SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_14E.12 y Zand Knowledge for Automation

Hanps:xeHue, TOK
(cMMMeTpUYHbLIN
AnanasoH)

Hanps:xeHue, TOK
(acMMMeTpUUHbIN
AnanasoH)

MepenonHeHune

[ns cuMmmeTpUYHOro AnanasoHa HanpsKeHNs N Toka HOMUHANbHbIN
ananasoH -27648 oo +27648 npeobpa3syeTcs B :
- +10B

e +20 MA.

[ns acummeTpu4HOro AnanasoHa HanpsXKeHNsa UM Toka HOMUHAaNbHbLIN
avanasoH 0 go +27648 npeobpasyeTcd B :

- 0-10B
- 1- 5B
« 0-20mA
« 4-20MA.

Ecnun BenununHa, koTopas oomkHa npeobpasoBbiBaTbCH, AOCTUrAaeT obnactu
nepenosiHeHWs, TO aHanoroBbIv BbiBog 3anpeltaetcs (0 B, 0 mA).

Training Center

for Automation and Drives

Ctp.14-12/16

ST-7PRO1
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~Enable

YnpaxHeHue: HazHayeHne napameTpoB ana moayna SM335

Generall Addressesl Inputs  Dutputs |

W Diagnostic interupt

I Bardiare rtemipt an ernd aficncle

Output | 0 | Properties - Al4/A404x14/12 bits - [R0/511)
Diagnostics Generall Addiesses  Inputs !Dutputsl

Group diagnogis: — Enatle
Output value V¥ Diagnostic intermupt I= | Hardiware itteript o end ofcazle

Type: I\.f I ..

s TR, I_ San cycle time For &/0 corversion: IU-5 _|::' e

Reaction to CPU 5TOP:

|owve = it | 0 | 1 3 E |

Diagnosticz
Group diagnosiz i r r
Wwith wire break check: r r r
Measurement
Type of measurement: |V |\I | . | .
Meazuring range: IDto1D\-" IDt01DV | I
Coding key setting: [ACD] [ACD] [B] [B]

Abbrechen Hilte

SIMATIC S7

Siemens AG 1999. All rights reserved.

MpumeyaHue

Uenb
Kak genatb

Date: 03.11.2005 “' Information and Training Center
File: PRO1_14E.13 ”4 Knowledge for Automation

B 3aBucMMoOCTM OT TUNa aHanoroBoro Moayns Ha Balem yye6Hom cteHae, Bbl
[AOIMKHbBI BbIMOMNHUTL 3TO YNpPaXKHEHUE UMW aHanorMyHoe co crieaytoLlen
CTpaHUUbI.

3HaKOMCTBO C YCTaHOBKaMM U NapameTpaMy aHasnoroBbIX MOAYMen.
M3meHuTe ycTaHOBKM Ballero aHanoroBoro Moayrns, kak NnokasaHo Ha PUCYHKE.

Training Center
for Automation and Drives

] ST-7PRO1
Ctp.14-13/16 O6paboTka aHanoroBbIxX BENMYMH



SIEMENS

YnpaxHeHue: HazHauyeHue napameTpoB ansa moayna SM331
Generall Lddreszes  Inputs |

— Enable

¥ Diagnostic: interupt [~ Hardware intermupt when limit value esceeded

Ihpuit | 0-1 |
Diaghostics

Group diagnosis:

With wire break check:

teazurement

Twpe of measurement; I“\-f
M easuring range: |+.-‘- 10

Coding key setting: [B]

|ntegration Time |2EI me

Trgger for hardware interrupt Channel 0

Upper limit walue: I
Lo limit walue: I

Abbiechen | Hite |

SIMATIC 87 Date: 03.11.2005 A" Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO1_14E.14 '[’4 Knowledge for Automation

MpumeyaHue B 3aBMcuMOCTM OT TNa aHanoroBoro Moayns Ha Bawem yyebHom cTeHae, Bbl
OOMXKHbI BLIMOMHUTE 3TO YNPaXKHEHWE UM aHanormyHoe ¢ npeabiayLen
CTpaHuLbl.

Lenb 3HaKOMCTBO C yCTaHOBKaMU 1 MapaMeTpammn aHanorosbix MOAynen.

Kak penatb M3meHuTe yctaHoBKu Ballero aHanoroBoro Mogyrsi, kak Noka3aHo Ha PUCYHKe.

Training Center Ctp. 14 -14/16 ST-7PRO1

for Automation and Drives O6paboTka aHanorosbIX BEMNYUH
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ana>|<|-|eHv|e: anaBneHMe YPOBHEM XXNOAKOCTU B eMKOCTU

¥"__/_/ Makc. yposeHb 600 1,
cooTBeTcTBYeT 10 B

I Ha aHanoroeom exoge 0

JaTtunk O |
yposHs —

MwH. ypoBeHb 50 n.
Koraa ypoBeHb napaet
HVXe BblaaeTcs
coobLeHne Ha BbIxon,

Q9.2 (Q5.2).
\
SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_14E.15 "P4 Knowledge for Automation
3apaua MakcumansHas BMecTuMocTb eMkocTu 600 NUTPoB. YpOBeHb n3MepsieTcs

aatyumkom. OH gaet HanpsbkeHne 10 B, korga OCTUrHYT MakCUMarnbHbIN
ypOBeHb. 3Ta aHanorosas Benu4mMHa OoMmKHa nepecymTbiBaTbC B NUTPbI C
ncnonb3osaHvem FC105. Ecnu ypoBeHb ynageT Hke MUHUManbHbIX 50
NUTPOB, AOMKEH 3aropeTbCs curHan Ha Boixoge Q 9.2 (Q 5.2) noka ypoBeHb He
6yaet 50 nuTtpoB unu Gonee.

MepBbli NOTEHUMOMETP Ha UMUTATOPE ONPEAENSIET YPOBEHb.
Kak penatb 1. Cospante B S7-nporpamme "FILL" 6nok FC 20, pewwatowun 3agavy.
2. Bobizosute FC 208 OB 1.
3. Barpysute 6noku FC 20, FC 105 1 OBH1.
3. TlNpoBepbTe nporpammy.

Training Center Ctp. 14-15/16 ST-7PRO1
for Automation and Drives O6paboTka aHanorosbIX BEMNYUH
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YnpaxHeHue: lnarHoctTuyeckue npepbiBaHUA OT aHaroroBoro
moAayns

AHanorosbI BXOAHOW MOAYI1b

M Korpoa BenuuuHa n3mMepeHHasa B

aHarnoroBoM kaHarne Moaynsi BbIXOauT
3a npenenbHoe 3HayeHue, Bbi3blBaeTcA
E B 3agaHHbIe Npeaensi.

o

I:II:‘DH]

OB82, n 10 e, Koraa oHa cHoBa BXOAUT

O ]
- 3apaua:
— Beixog Q 9.1 (Q 5.1) gpomkeH BCcnbixmBaTb
Korja ogHa 13 3aKoaMpoBaHHbIX

[ENEEE )

el
MepenonHetue nepemMeHHbIX NPeBoCXoanUT
MNpeBbiweHne 3afaHHbIV AManasoH.
g | e
e e
HopMmanbHbin
Ananas3oH
SIMATIC S7 Date: 03.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_14E.16 v’P4 Knowledge for Automation
3apava PelwuTe 3agayy, nokasaHHy'o BblIlLE, UCMOMb3ySa ANAarHOCTUYECKOe NnpepbiBaHue
OB82 1 BO3MOXHOCTb AMAarHOCTMKN aHarnoroBoro BXO4HOIo Moayns.
MpumeyaHue Ecnn Bbl xoTuTe 0c060 oLeHMBaTb B KAKOM KaHarne nepenosiHeHne, Bbl
OOJDKHBI UICNONBb30BaTh CUCTEMHYHO OYHKLINIO.
Kak penatb 1. Hanuwwute B S7-nporpamme "FILL" OB82, peluatownii 3agavy.
2. [ononHeHuTe nporpammMy B OB 1 anst ynpaeneHus Beixogom Q9.1 unu
Q5.1.
3. lNMpoBepbTe nporpammy.
Training Center CTp. 14-16/16 ST-7PRO1

for Automation and Drives O6paboTka aHanorosbIX BEMNYUH
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D,OKYMeHTMpOBaHVIe, coxpaHeHue, apxmBauus

N g

\ 4

SIMATIC S7 Date:  03.11.2005 A‘l '"f°m}‘(a“°”| a(;‘d Tffai’/‘;”tg Ce’t‘_‘ef
Siemens AG 1999. All rights reserved. File: PRO1_15E.1 bt nowledge for Automation
CopepxaHue Crp.
O630p CPEACTB AOKYMEHTUPOBAHMST ...vvvviieeeeiiuirrrereeeesaassreeeasssasassseesaaesssassreseesssssassssseeeaesnsssseeeees 2
JIOKYMEHTUPOBAHME BITOKA .....ceeviiiiieeeeeciiieeee e e e e sttt e e e e e sttt e e e e e e e saateeeeaeeesantsaeeeaessnnnnann s e ennnnreees 3
[TPOCMOTP MEPEA MEUATBID ceueieiiiinitat ettt e eeatiee e ettt e e s aateeeesbeeeeeanteeesanbeeeeaaneeeeeabeee e st e enaeeeanns 4
[TAPAMETPDI CTPAHUILIBI «...ee.evveeeeeteeeesatteeeseuseeeeaatseeesassseesassseeesasseeeeansseesansseeasansseeessseeesasssneesnnnenees 5
[pyrvne cpeacTBa LOKYMEHTUPOBAHMS .....cccuveeeeiireeeeastereeesaseeeesaseeeaessseeesaassseessssesessssssessssseeessnssseesnes 6
ADPXUBUPOBAHNE MPOEKTOB ... .ottt eiieaeeaiieiieeaaaeaaaueeeeeaeeeaaanseeeeaaeaeaanseeeeaaeeaaaannseeeeeeeaaannnnneeaaeaaannns 7
OnNpeaeneHNE PABMEPA MPOEKTA ...cccveeeeiiuereeeiieeeeateeaeaaseeeeaseeeesaasseassasseeesssseeessnseesssssnesnseeennsens 8
APXMBUPOBAHUE HA [IMCKETE.. ..uuuuuruuerurnrnrinrsrsrrrsssreeeerseeeeeeeeeretetetataaataaasaaaaaearaeeseeeeessesaansssssaaaaaaaanns 9
KonnpoBaHue nporpamMmbl B MOOYIT MAMETU. ... ..uuuriieeeeeiaieieeeeeeeaaaueeeeeaeaessanreseeeessaanssseeeeeesasnnnees 10
CoOXpaHEHNE OaHHDBIX HA KECTKOM [MCKE ...eeeeeeiiuurreeereesiasssreeeaessaasssseesasssasassssseeassssnssssseesesssnnssseees 11
CuntbiBaHme NPorpaMmbl N3 CPU B PG ..ottt e et e e e e e e e e 12
YnpaxHEHNE: ADXMBUPOBAHME MPOEKTA ... .ueeeiiteieeaiuieeaeateeeesauteeeesaseeeesanteeessasaeeesaseeesaaseeeessseeeesns 13
Training Center Crp. 15-1/13 ST-7PRO1

for Automation and Drives [okymeHTUpoOBaHune, coxpaHeHne, apxuBauus
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O6G30p cpeancCTB AOKYMEHTUPOBaHUA
g
> )

3aronoBOK cerMeHTa

KommeHTapui cermeHTa
KoMmmeHTapui KomaHAbl
CTpyKTypa nporpamMmmbl

MepeKkpecTHble CCbINKN

O 0O 0O 0 0 O

MNnaH ncnonb3oBBaHuUA
I/IQ/MITIC

KoHTponbHbIe cnucku
Tabnuua cuMmBONOB

KoHdurypauum ctaHumum

I I N A

KoHdurypauusa cetun

(Z

SIMATIC S7

Siemens AG 1999. All rights reserved.

0630p

MpuHTep

DOCPRO

Date: 03.11.2005 “' Information and Training Center
File: PRO1_15E.2 ’>4 Knowledge for Automation

Ha pucyHke nokasaHbl cpeacTBa AOKYMEHTUPOBaHWS, 4OCTYNHbIe Bam B
STEP7. Bce cpenctBa JOKYMEHTUPOBAHUA MMEIOT BO3MOXHOCTb NeyaTu.

MpuHTEp, NCnonNb3yembl AN OKYMEHTUPOBAHNSA, MHCTanMpyeTcs B
onepauuoHHon cucteme Windows. Ecnn Bbl xoTuTe ncnonssosatb Apyron
NPUHTEP, TO HYXHO yCTaHOBUTL ero ¢ nomMoLlso Windows Control Panel.

DOCPRO - gononHutensHoe nporpaMmMHoe obecneveHne, KOTopoe
ncnonb3yeTcs Ans JOKYMEHTUPOBaHMSA Mo TpeboBaHNsIM CTaHOApPTOB M A4NiA
3anMcu onucaHuim MoHTaxa.

Training Center
for Automation and Drives

Crtp. 15-2/13 ST-7PRO1
[okymeHTUpoOBaHune, coxpaHeHne, apxuBauus
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ELADJ'STLJ'FBD - [FC3 -- My ProjectiMy Program]

HNokymeHTMpoBaHue OrOKa

{3 File Edit Inzet PLC Debug Yiew DOption: Window Help Jilll
) = ) s 2 S i e L R N

Y
Fc3 @ Block Title up to 64 characters j

Block conment:

Comments. ¥ou have up to 64 kBytes per block for block and network comments.

To enter a comment, select menu options "View -» Display ->

"
e

7
Hetwork 1/ Hetwork Title up to 64 characters

Network comment: To enter a comment, select menu options "View -> Display —>
Comments. Fou hasve up to 64 kBytes per block for block and network comments.

A I
3 Q
AN I
R o]

|

// Comment can also be inserted hetween the lines

0.0 // 3tatement comwent up to 160 characters

.0 /4 Plant oW
.1 /4 OFF-Switch
.0 // Plant OFF

[N G-

Press F1 for help. | Offline [&bs | [INS [ o
SI MATIC 87 Date: 03.11.2005 " Information and Training Center
File: ’ PR;O1'_15E.3 é’4 Knowledge for Automation

Siemens AG 1999. All rights reserved.

KommeHTapum k
onoky

MevaTtb

MapameTpbl
npuHTEepa

Drucker einrichten [ %]

PMcyHOK NnokKa3biBaeT BO3IMOXXHOCTU KOMMEHTUNPOBaAHNA NporpaMmmMmHOro oroka
(OB, FC, FB).

[ns 3anycka pyHKUMK neyaTu:
* HaxmuTe Ha kHonky “printer” nnu
* BbiGepute komaHgy MeHto File --> Print.

Bbl MOXeTe U3MeHUTb NapaMeTpbl NpUHTepa, BblbMpas komaHay MeHto File -->

Print Setup.
Kyocera[Linotronic 320) Properties EE

Fonts I Device Options | PostS cript I

r~ Drucker

Hame: et 4000 [Lino-Treiber] Eigenschaften | [ _>
Skatus: Standarddrucker; Bereit D D

General | Details Paper | Graphicz

Paper size: &4 (209,59 & 2370 mm)

Typ: Linotronic 330

ot tbm i i kS TablidExba A3 43 Exha 24 Exha

Kaommentar: HP Lazerjgt 40000 der 45D PT 41, H7 D355 LI | LI
— Papier Format - Layout

Grofle: |4 =l & Hochformat D & 1up El C 2up Cldup

Zufuhr: IAutoSeIect Tray j " Querformat r— Qrigntation

* Porlrait
oK I Abbrechen " Landscape [~ Botated

Faper source: | AutoSelect Tray ;I
LCopies: |1 _|::' [Etrstam., | Unprintable frea... |
About... | Festare Defaults |
(1] I Cancel | Soply |
Training Center Ctp. 15-3/13 ST-7PRO1

for Automation and Drives

[lokyMmeHTMpoBaHWe, CoXpaHeHne, apxmBaums
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NMpomoTp nepepn nevyatsHo

My Project\Functionsh...

SIMATIC Fc20 - <offline> 03,/03/18998 15:05:55

FC20 - <Offline>

Hame : Family:
Author: ¥ersion: 00.01
Block version: Z

Time stamp: Code:
Interface:

02.03.99 15:02:41
02.03.99 15:02:41

Length (Block / MC7 code /f Data): 00152 00048 00000

Address |Decl. |Hame Initial Value Comment
0.0 in isturbence input | BOCL
0.1 in cknowledge OOL
0.2 in lash freq OOL
z.0 out dge memory marker | BOOL
2.1 out Display BOGL
4.0 in out | Report memory BOCL
ety

|Bln|::k: FC20 Report Function

[werwore: 1

#odisturban
ce_input  —

#Edge_memo
ry_warker  gpcknowled

P ge

#Report_me
noEy

#disturban
ce_input

#Report_me
wory
RS
—R

= o—

SIMATIC S7

Siemens AG 1999. All rights reserved.

MpenBaputenbHbIN

npocMoTp

MpumeyaHue

Date:

File:

03.11.2005

PRO1_15E.4

Information and Training Center
Knowledge for Automation

[ns npeaBapuTenbHOro NPOCMoOTpa BMAA pacnevaTkm BbibepuTe KoMaHay
mMeHto File -> Print Preview.

Pacnedvatka LAD - nporpaMMbl 3aBUCUT OT NapameTpoB, yCTaHaBNMBaeMbIX Mo
koMaHge meHto Options -> Customize.

I'Ipwmep: yCTaHOBKa OJINHbI afpeCHOro nond BriiMAeT Ha KONMM4YEeCTBO KOHTAKTOB,
KOTOpbl€ MOTyT NOABUTLCA B OfHoM FOpl/I3OHTaJ'IbHOl7I JINHUN Ha pacne4yaTtke un
KOJ1n4eCTBO CMMBOJIOB A4 CUMBOJIbHOIO UMEHU, KOTOpPOE NnomMeLlaeTcd Ha
CTPOKe Bblllle KOHTaKTOB.

Training Center
for Automation and Drives

Ctp. 15-4/13

ST-7PRO1

[lokyMmeHTMpoBaHWe, CoXpaHeHne, apxmBaums
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NMapameTpbl cTpaHUUbI

Headers/Footers E3

Page Setup - Header
Layouts: Left  [SIMATIC
Center: I{Dhiect}

A3 ]

&3 Margin Bight: I{Date} {Time}
A4

&5 Margin - Foater

Legal 85"« 12"

Legal 85" « 12" Margin Left: ||

Letter 85" w 11"

Letter 85" 2 11" Margin Center: I

]

Right: |F'age {Page}

Cahcel Help |

0k I Prezet Cancel Help

SIMATIC S7

Siemens AG 1999. All rights reserved.

MapameTpbl
CTpaHULbI

3aronoBKU/HNXHNe
KOJNTIOHTUTY NbI

Date: 03.11.2005 “' Information and Training Center
File: PRO1_15E.5 ”4 Knowledge for Automation

Korga Bbl BbibnpaeTe komaHay MeHio File --> Page Setup, nosiBnsietcs
AmnanoroBoe OKHO, B KOTOPOM Bbl MoxeTe BbibpaTh oopmaT pacnedaTkm
(Hanpumep, popmat A4).

B SIMATIC Manager Bbl MOXeTe yCTaHOBUTb 3arofioBKU U HIDKHWNE
KONMOHTUTYMbI ANsi NPOeKTa B LeNIOM U Afsi BCeX CPeACTB AOKYMEHTMPOBaHMS.
Beibepute komaHgy MeHto File -> Headers and Footers , 4Tobbl NOSABMIOCH
AnanoroBoe OKHO, B KOTOPOM MOXHO BBECTU TEKCTbl 3aroflOBKOB W HUDKHUX
KONOHTUTYIOB.

B 3aronoBKkax 1 HMXHMX KOMOHTUTYNax pa3aMeyvatoTcs nons Ang neyatn aartol,
HOMepa CTpaHuLpbl nu nMeHn obbekTa (Hanpumep, {Date}, {Page Number},
{Object Name} — (gaTa, HOMep cTpaHuupl, UM 06beKTA)).

Training Center
for Automation and Drives

Ctp. 15-5/13 ST-7PRO1
[okymeHTUpoOBaHune, coxpaHeHne, apxuBauus
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D,pyrue cpeacTtBa AOKYMEeHTUpoBaHuA

CnpaBo4Hble %CprKTypa nporpamMmmbl

AaHHble

%nepexpecmble CCbIJIKMN

MnaH ncnonb3oBaHus
1/IQ/M/T/C

—_:%KOHTpoanble CnucKm Anpeca 6e3 cumBonos

HeucnonbsyeM bleé CUMBOJbI

Tabnuua cumBOonoB

KoHdumrypaumsa craHumm

KoHdourypauus cetu

SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_15E.6 ">4 Knowledge for Automation
CnpaBquble Ecnu Bbl pacnevyataeTe CrnpaBo4Hble AaHHble, 3TO YNPOCTUT, B HaCTHOCTH,
AaHHble NOUCK HeMCHpaBHOCTeVI. Mo 3TOMY noBoay Bbl MOXeTe nony4ynTb oonblue

MHdopmMaumm B rnase «lonck HemcnpaBHOCTEN .

CumMmBOnbHasA CumBonbHas Tabnuua yctaHaBnuMBaeT COOTBETCTBUS Mexay abCoMnoTHbIMMU
Tabnuua agpecamu, CUMBONUYECKUMU MEHAMN N KOMMEHTapusaMu K cumsony. Ans
6onee nogpobHoW MHpopMauum cmoTpuTe rmasy « CumMBOnvKa.

KoHdwmrypaums [aHHble koHdurypauumn BeogsTcs B ytunute HW Config. BeiBog Ha nevatb

annapartypbl npoussoguTcs B TekctoBon popme. Ecnn Bam TpebyeTcs rpadmyeckmin BelBOA,
ckonupynTe rpacuky B 6ydep o6MeHa, BCTaBbTe €€ B ApYyror nporpaMmme,
Hanpumep Winword, 1 pacnedartanTe oTtyaa.

KoHdwmrypaums lNokasbiBaeT B rpadnyeckon qoopmMme, CTaHUMM CUCTEMBI CETEN C
cetn COOTBETCTBYIOLLMMWN JAHHBIMU KOHUIypaumm, Hanpumep, agpecom MPI.
Training Center Crtp. 15-6/13 ST-7PRO1

for Automation and Drives [okymeHTUpoOBaHune, coxpaHeHne, apxuBauus
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ApxunBnpoBaHue NPOEKTOB

ApxuBauus Ha 1. Beibpatb nyHKT meHto File -> Archive B SIMATIC
Auckete Manager

2. BulbpaTb NpOeKT A4S apXMBUPOBaHUS

3. BBecTn ums apxmBHoro davina

KonupoBaHue nporpamm 1. OTkpbITb ABa okHa B SIMATIC Manager:
B MoAyJlb NaMsATK: OpHO OKHO COOEPXKUT COXpaHsIeMyto NporpaMmy, a apyroe ¢
mMoaynem namsatu S7 -> ukoHy "Memory Card"
2. Vicnonb3ys Mblllb, KONMPOBaTb COXPaHsieMyto NporpamMmmy B
okHo "S7 Memory Card"

YTeHue nporrpamm 1. Co3gatb HoByto nporpammy B SIMATIC Manager
u3 CPU B PG: 2. Haxatb kHonky "Online"
3. OTKpbITb S7-Nporpammy 1 BeibpaTb 6mokn
4. Bbibpatb nyHKT meHto PLC -> Upload B SIMATIC Manager OR
1. BeibpaTtb npoekT B SIMATIC Manager
2. BblbpaTb nyHKT MeHo PLC -> Upload Station
Sl MATIC 87 Date: 03.11.2005 ; Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_15E.7 ">4 Knowledge for Automation
MpumeyaHue Ons HekoTopbix CPU (Hanpumep, CPU 416) MOXHO Takke nepesanucaTtb KapTy
namaTn HenocpepctTeeHHo B CPU. UTo6bl caenatb 310, MCNONb3yNTe KOMaHay
mMeHio PLC -> Download to EPROM Memory Card on CPU.
Training Center Crp. 15-7 /13 ST-7PRO1

for Automation and Drives [okymeHTUpoOBaHune, coxpaHeHne, apxuBauus
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OnpepneneHune pasmepa npoekTa
57_Courses Properties EHE
EX Exploring - 57_Courses
” y . General |
File Edit “iew Toolz Help
&l Folders Contents of '57_Courses' EI 57 Courses
- Fuh = | Mame
- Juno [XFrol 16 . -
[]"D Kurse T_l,lpe.. . |Ie Folder
{:' Mowse view , L.ocatlo y
[]"D b5 Office = Sizer E25KE [E41.009 bytes]
-2 My Documents Arange lcons Contains: 223 Files, 23 Foide
- Medies LLime v cars:
E]"g Paintsho Paste MS-DOS name:  57_COU™
[+ Program Files = . - ; e
[]--D Rt Paste Shartcut Created: Dietstag. 27. April 1999 08:56:19
=143 57_Courses Undo Mave ; ;
D Pral 16 T Attributes: H ™ Hidden
[]..D S7Course - ™ Archive = | Sster
=0 Softkey
-2 spanish
[]"D Epe j g I I Ok I Cancel Sapll
Displays properties for this folder. —
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_15E.8 'l" Knowledge for Automation
BBegeHue Ecnn ansa xpaHeHus npoekTta Heobxoamma namsite o6bemom 6onee 1.44 MB,

Bbl BCe eLle MOXeTe COXpaHUTb ero Ha AUCKeTe, NPEABAPUTENBHO BbINOMHUB
apXxMBUpPOBaHUE (CxxaTue) npoekTa.

Explorer Bbl MOXeTe onpenenuTb pasmep npoekTta B nporpamme “Explorer”
(MpoBoaHuK):

*  KIMKHYTb NMPaBOW KHOMKOWM MbILIBIO HAa Nanky npoekTa uiu
+ BbIOpaTb Manky npoekTa u BbibpaTb MeHto onuun File -> Properties.
B oboux cnyyasax oTKpbITb OKHO "Properties”.

Training Center Ctp.15-8/13 ST-7PRO1
for Automation and Drives [okymeHTUpoOBaHune, coxpaHeHne, apxuBauus
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ApXVI Bauuda Ha AUCKeTe

Archive
' Projects " Libraries
Frol1_1E C: \s?;courses'\F'm"'l _1E
Pral_32 C:he?_courseshPral_32
N 3
Archive:
IM}' Project Archive - Select Archive
Speichem _in:l = archives j il b
Clear @ Higraph_.zip @ Svh_32.zip Archive Dptions
spz-techn @ Prol_32 zip @ Syh_32zip i ) i
» W4 @Pro‘l_al.zip @Upmg_l.zip Digk-crozzing archive:
Vlengisch  EDIPio2_solzip [ - |
@Error_‘l B.zip @Syhj B.zip .
@ Error_32.zip @ Syh_1ELzip ™ Incremental archiving

[~ BReset archive bit
¥ Consistency check

[rateiname: IM_I,I_proiect.zip Speicherm F:

g - - - (0] I Cancel Hel
Dateityp: IF'Kle 250 Archives [*.zip) YI Y —— | P
ate: 03.11.2005 % Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_15E.9 y Knowledge for Automation

BBeaeHue

Kak TonbKko AaHHbIe U3 NpoeKTa He MOryT NOMECTUTLCA Ha AUCKETY, MOXHO
BOCMOJb30BaTbCA (PYHKLUMEN apXmMBaLMM NPOEKTa.

Mpoueaypa apxmBaLmm Tak “CXMMaeT” faHHble, YTO OHM 3aHUMaKT
npmbnuantensHo 1/8 ncxogHoro o6bema namsTu. lNpoueaypa apxvsauum
ncnonb3yeT U3BeCTHbIe (hannoBble yTUNUTLI CxaTud, kak Hanpumep, PKZIP
(Bepcus >=2.04q), ARJ (Bepcua >= 2.4.1a), LHA (Bepcusa >= 2.13) unn WINZIP
(Bepcua >= 6.0). OgHa 13 3TMX NporpamMmm OrmkHa OblTb yCTaHoBeHa Ha PG.

Bbl ycTaHaBnuBaeTe MapLUpyT 4ns NporpaMMbl apxusaumm, Bbibupas B
SIMATIC Manager komaHgy meHto Options -> Customize -> Archive.

ApxuBupoBaHue .

neapXMBMpOBaHMe i

ApX1MBUPYEMBIN NPOEKT JOSMKEH ObITh 3akpblT B SIMATIC Manager.
BbiOpaTb KOMaHay MeHto File --> Archive.

B onanoroBoM okHe BblIGepUTE NPOEKT, KOTOPbIA AOMKEH apXMBUPOBATbLCS.
B cnegytowiem ananoroBom okHe BBeAWUTE UMSA apXuBa.

B nocnegHem gnanoroBoM okHe Bbl MOXxeTe BbIOpaTh cnegytoLmne onumm:

No = bes pa3bvneHus Ha obnacTui onsa ANCKET (TONbKO OAMH apXMBHbIN

chanin)

Incremental Archiving = ApxunBupyoTcs TonbKO dhannsl ¢
atpubytom ACR (STEP 7 dhannsbl).
Reset Archive Bit = ApxuunpytoTcs TonbKko aiinbl, KOTopbie bbinm

N3MEHEHbI C TEX NOP Kak OHM BbINn apXnMBUPOBaHbI NOCNeaHWI pas

Consistency Check = CpaBHeHVe ¢ gaHHbIMUW, KOTOPbIE OOSDKHbI
apxvBUpoBaTbCs (MCMONb3YeTCsA TONMbKO Ans nporpammbl ARJ)

BbibpaTb KOMaHay MeHto File -> Retrieve.. .

BbibpaTb apxuBHbIA dann.

BbibpaTtb nanky, B KOTOpyto OyaeT 3anMcaH BOCCTAaHOBMNEHHbIN NPOEKT.
Mcnonk3yiTe nocnegHee gmManoroBoe OkHO, 4Tobbl BbIGpaTe onummn ans
nepesannucu n BOCCTaHOBMEHMSA MapLupyTa dannos.

Training Center

for Automation and Drives
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KonupoBaHue nporpaMmmbl B MOAYMb NaMsTH

K SIMATIC Manager - 57 Memory Card |9 [=] E3

File  Edit Insert FLC Wiew Options Window Help
D[22 # |Eae] sl [= 2] 2t [ <NoFier> %] @ W

DB

3 FC1E 3 FC18 3 FC20 3 FC23
1= DBS o VATl
SIMATIC 300(1)
MEIN PROGRANMM
- filing
(B Quellen
L5 Bausteing =
| |
E 57 Memory Card =]
Aernam Card - OB * FCE 1 FC15
4= FC16 o FC18 o FC20 o FC23
= DBS
Prezs F1 for help. v
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Tpe6oBaHusA OpariBep Mogynsa naMaT AOMKeH ObITb 3arpyxeH BmecTe ¢ naketom STEP 7.

Ecnun 310 He caenaHo, HaXXMUTE Ha KHOMKY "Start” B ctapToBoM MeHo Windows,
BblOepuTe KomaHay Simatic -> STEP 7 -> Memory Card Parameter Assignment
n yctaHosuTte gpareep. Nocne atoro 6yaeTt aktuBHom kHomka “Memory Card” B
naHenu nHctpymeHtoB SIMATIC Manager.

Mogaynb naMaTh JOMmKeH ObITb OYULLEH IO KONMPOBAHWUSA B HEFO MPOrpaMMbl.
OTtkponTte aBa okHa B SIMATIC Manager:

»  OpfHo coepXuT NporpaMmmy, KOTopyto Bbl xxenaeTe konupoBaTb

+ [Hpyroe - “Memory Card”, cBsi3aHO ¢ MO4YNeEM NamMsATL

KonupoBaHwue BbibepuTte 6noku, koTopble Bbl XoTUTe ckonnpoBaTh MM BCto nanky "Blocks" n
nepetawmTe Ux ¢ NOMOLLBIO MbllK B OkHO “Memory Card”.

MpumeyaHue [ns HekoTopbix CPU (Hanpumep, CPU 416) MOXHO Takke nepenucaTtb KapTy
namaTn HenocpepcteeHHo B CPU. UTobbl caenatb 370, MCNONb3yNTe KOMaHay
mMeHto PLC -> Download to EPROM Memory Card on CPU.

Training Center Ctp.15-10/13 ST-7PRO1
for Automation and Drives [okymeHTUpoOBaHune, coxpaHeHne, apxuBauus
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XpaHeHMe faHHbIX Ha XXeCTKOM AUCKe

;- SIMATIC Manager - Syh_32
File  Edit Inzert

PLC Wiew Option: Window Help

(1|22

7| % [Ele| ][ s

yh_32 -- C:\27 courzes\Syh_32

Configuration
Diagnostic

E @ 1] I

By Source Files

Frezz F1 for help. | v
ate: 03.11.2005 % Information and Training Center
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SIMATIC Manager

MpoekT

Bbl MOXxeTe nony4mTtb 0630p AaHHbIX O4HOrO uUnu 6onee NPOEKTOB C MOMOLLbIO
SIMATIC Manager. Ha cnange nokasaH npoekT "uprog_e" co BceMu nankamu u
obbekTamu.

[MpoeKT coaepXuT BCe AaHHble, CO3AaHHbIe OIS Hero:
+  OpgHy nnu bonee nporpamm nonb3oBaTens

+  CumBonbHyto Tabnuuy

*  KoHdurypauuto ctaHumuin n napaMmeTpbl Mogynen
*  KoHdurypaumio ceTu.

Training Center
for Automation and Drives
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YteHue nporpammbl us CPU B PG

K SIMATIC Manager - Syh_32 [_[O]x]
Eile Edit [nzert Wiew [Ophon: Window Help
D|@|E?|@ Agcess Rights. . J [ < Na Fier > = ?ﬂ| k?|
Wownlzad [l
= |:|I|:|a|:| — =0l ]
E‘% Syh_32 |Jpload Station 4 3FEO 1=
Anald b arage M Spstem.. i SFB1 i SFBZ
Confir i} SFB3 i+ SFB4
Diagr Dizplay Accessible Modes 3 SFES o SFB1E
EDQH&I CPU Messages... {0 SFE32 o 5FB33
D Mo Pt Display Force Values i SFB34 {3 SFB35
4 Fd onitor b odify % aniables i SFE36 o SFBIY
3 SFCO SFCA
M odule [nfarmation... o SFC2 SEC3 b
Operating Mode... Cel+l o SFC4 Pt
Clear/Fieset.. @ 5Fs | BrIoku cucTeMbIxX AaHHBbIX
Set Date and Time... o SFCI0
Gave RAM to ROM... i SFL14 4 SFC15
[Wosmload to EREER Y Emenp Eard lor EEL i SFCTY o SFC8
i SFC19 ¢ SFC20
Azzign PROFIEUS Address... o SFC21 o3 SFC22 LI
Arzsinm FlE/EE
Hemove BEEE Assianment
Update CPU Dperating Syatem...
Diagnose Hardware
Uploads the active object to the programming device. 4
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CynTtbiBaHMe
nporpammbl
n3 CPU B PG

Kak gpenatb

CuntbiBaHue
KoHdumrypauum
cTaHumMmn

Kak penaTtb

Mocne 3aBepLueHNs TECTUPOBaHUS, Bbl AOMKHBLI COXPaHUTL KOMUKO KOHEYHON
BEPCUU NMpOrpamMMbl Ha ecTkoM aucke PG.

Haunyywun cnocob - coxpaHuTb NporpaMMy CO BCEMW KOMMEHTapUAMK 1
CYMBOJMKOWN Ha XeCTKOM aucke fo ee 3arpy3ku B PLC. Korga Bel genaete
N3MeHeHNsi B Nporpamme, HeobXoaAMMO HeMeaNeHHO COXPaHATb
MOAMMULMPOBaHHbIE BITOKM Ha XXECTKOM AUCKe, TaK Kak TONbKO Npu 3TOM
cnocobe xpaHeHus Bbl He TepsieTe KOMMEHTapWM U CUMBOSbI.

Ecnn nporpamma He HaxoauTca Ha BawweM PG, To Bbl MoxeTe 3arpy3nTtb 6510kn
n3 CPU. B atom cnyyae, KOMMeHTapum 1 cumBorbl 6yagyT oTcyTcTBOBaThL. He
3abblBanTe 3arpyxaTb CUCTEMHbIE 60K AaHHbIX, NOTOMY YTO OHM coaepXaT
KOHMrypaumio 1 gaHHble AN KOMMYHUKALWUNA.

[ns Toro, 4tobbl 3arpy3uTb Bcto nporpammy n3 CPU B PG, BbinonHuTe
cnegyowue warm:

« CospawTe HoBylo S7 - nporpammy B SIMATIC Manager
* HaxmuTe kHorky "Online" B naHenu MHCTPYMEHTOB

*  Ortkpownite S7 - nporpaMmmy 1 Bblbepute o06bekT "Blocks" (mporpamma
nonb3oBaTens)

* Bbibepute komaHgy meHio PLC --> Upload.

MpumevaHne: brnoku coxpanstoTca B nanke " Blocks" Ha xecTkom gucke PG.

Bbl MOXeTe Takke 3arpy3nTb BCHO cTaHUuio Ha PG, npu atom S7- ctaHumsa
co3pgaeTcs B npoekTe. [NpenmyLiecTtBo atoro cnocoba B ToM, 4TO Bbl MoOxeTe
HeMeJTIEHHO N3MEHUTb HACTPOWKM annapaTHbIX CPeacTB.

+ Cospgatb HoBbIV npoekT B SIMATIC Manager.
* Bbibpatb meHio PLC -> Upload Station.

Training Center
for Automation and Drives
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YnpaxHeHue: ApxuBupoBaHue npoekTa

PLC Wiew Opfions Window Help Archive

Mewe... ¥ Projects " Libraries
'Mew Project' wWizard...
Open...
Open Yerzsion 1 Project... Y

Prol_16 C:A\s7_coursesi\Prol_16
57 emory Card Prol_32 C:he?_coursesh\Prol_32
'WinLC File
Delete...
Rearrange...
Manage... LI_I j

Archive:
Retieve... IMy Project
Page Setup,. Archive - Select Archive EHE
Headers and Footers. . Speichern _in:l =3 archives j gl l:
Frint Setup. .. _—
Clear @ Higraph_.zip @ Syh_32zip

1 5yh_32 [Froject] - Crhs?_courseshSph_32 sps-techn @ Prol_32l zip @ Syh_321zip
2 Standard Library [Libramy] -- D:ASIEMENSASTEP TS Flibs\Ste W @Pro‘l_al.zip @Uprog_l.zip

3 Prol_32 [Project] -- C:4a7_coursesiProl_32
4 My Project (Project] - C:\s7_courzes'ty_Proje

Whlenglizch @ PraoZ_sol.zip
@ Errar_16.zip @Syhj E.zip
B2 Errar_32.2ip 85 ph_16lzip

E it Alt+F4
[ ateiname: IMy_proiect.zip Speichern I
D ateityp: IPKZip 250 Archives [*.zip] j Abbrechen |
SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_15E.13 '[’4 Knowledge for Automation
3a.qaqa ApXMBMpOBaTb Ball MNPOEKT n3-3a Toro, 4Tto Bbi caenannm gonoJiHeHUA K

nporpaMmme n XoTuTe B3sATb C COBOV NPOEKT Ha ANCKETE.
Kak gpenatb OtkpbiTe SIMATIC Manager.
3akpbITb BCE OTKPbITbIE NPOEKThI.
Beibpatb koMaHay meHto File -> Archive -> Project
BbiGpaTh B cneaytoliem AnanoroBoM okHe npoekt "My Project”.

BsecTtun nms cpaina "My _project.zip" B guanorosom okHe "Archive - Select
Archive" n WwenkHyTb Ha KHomke "Save".

6. lMNoaTtBepanTtb "OK" B okHe "Archive - Options".

o krobd=

Training Center Ctp. 15-13/13 ST-7PRO1
for Automation and Drives [okymeHTUpoOBaHune, coxpaHeHne, apxuBauus
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CBsa3b 4yepes MPI
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CopepxaHue CTp.
PaboTa CETU UEPES MPL ...t e e e e e e e e e e e st ae e e e e e esarraeeee e e e e 2

(OF07CYa 7T 172 I = Y, d I 1= 7 T 3
[NOBANBHBLIE JAHHBIE: OBB0P ..eeieeiiiieiiiieeeeeiiieeeeeeeesaaeeeeeraeesaasneeeeeeeaaannseeseeaeeaaansseeeaeessaassseeeeaeesansnsenes 4
LIMKIIBI TIIOBANMBHBIX JAHHDBIX. ...eeeutttteeiutteeeatteeaaauseeaeasseeessaeeeeaasseeeaanseeesansteeesnseeesanneeeeanbeeesansbeeeeanreeesannees 5
noBanbHble AaHHBIE | KOHDMIYPALMS  ..ooiiiiiiiee ittt e et e e ettt e e ete e e st eessntee e e eneeeeeenseeeennnes 6
MmobBanbHble AaHHbIE | KOHDUIYPALNA OBOPYLOOBAHMSI. ... .ccciuvveeeeinreeeeiereeesasseeesssseessnsseeeesnsseeesanseeesansnees 7
PepaktvpoBaHme Tabnuubl TMOBANBHBIX JAHHBIX. .........c..uureeeeeeeieitirereeeeeeaaareeeeeeeeaaireeeeeseesasssreesseesasssssenes 8
KomnunupoBaHme TabmnmLbl FMOBATNBHBIX JAHHBIX............vueieeeeeieiirreeeeeeeaissreeeeeeeesissreeeeseeesaassseeeeessaassseees 9
3arpyaka KOHUIYPALUN TIOBATBHBIX JAHHDBIX. .....ccuuteeitereeeaueeeeeianeeeesasseeesanseeeesasseessasssesssnssesesaseeesassees 10
CocTosiHME CBA3N YEPE3 ITOBANBHBIE JAHHDBIE. ......uveiiieeeiiieireieeeeeeiittreeeeeessaaansseeeeessaassssaneeaaessaasereesasssans 1
YNPaKHEHNE: TTOATOTOBKA K CBABM .. ..ueuvueiiiiiitieeeeaseseesteeesasssassssseeeaaessansssaeeesessasssseesesssasssssnneassesanes 12
YnpaxHeHue: KoHdurypaumsa cBasn Yepes rnobarnbHbIE JAHHDBIE .........cceeeeiieeeaiieeeeenieeeesieeeesneeeeeenees 13
YnpaxHeHue: HabnogeHne nepeMeHHbIX B PASINYHBIX CTAHLMAX. ...o.uureeerrreeeaiieeeeenieeeeesnseeesanneessneeeas 14
Mepenaya rnobanbHbIX AaHHbIX € UCnonb3oBaHNEM SFC 60, 61 ... 15
KoHpurypaums ¢ ncnonbdoBaHmeM NETPRO... ... e 16
Lo TaTot=y g7 =TS 111V AN (O 17
MeTOABI KOMMYHUKALMIM B ST ..eoiiieeiiiiiiee e et et ie e e e e e tee e e e e e e e teeeeeaeeaaaseeeeeaeeeaaannsneeaeesaannnnnneeeaeaannns 18
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Pa6oTta cetn yepes MPI

S$7-300 nnu S7- 400
CPU1

y

PG noakntoueH yepes MPI

PLC cBsizaHbl yepe3 MPI

!

S7-300 unun S7- 400

CPU 2

ROl

OP nopgkntoyeHa yepe3 MPI

OEEOEEER
HEREEEEE EVE

A
<E>

@ Agpec MPI no ymonuyaxuio

SlMATlC S7 Date: 03.11.2005 A" Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_16E.2 "’4 Knowledge for Automation
BBepeHue Kaxxgoe ycTponcTBo nporpammupoBaHusa nmeet MPI nHtepdeiic.
UuTtepdenc MPI B CPU no3sonsieT peanv3oBaTb 4OCTYMN KO BCEM
WHTEeNnekTyanbHbIM Mogynam B PLC, Hanpumep, yHKUMOHANbHLIM MOAYIISIM
cTaHuuun.
Kaxgomy yany MPI-cetun HyxeH cobctBeHHbIM MPI-agpec, T.e. uncrno ot 0 go
126, no ymonyanuto: PG =0, OP/TD =1 n CPU = 2.
B S7-300, wuHa MPI HenocpencTBeHHO, 6e3 kakoro-nnbo npeobpasoBaHus
(1:1) coegmHeHna ¢ K WwnHon. 310 03Ha4YaeT, YTo Kaxabin y3en Ha K-umnHe
(mogynun FM unun CP) B kop3nHe S7-300 siBnsietcst Takke y3nom MPI n
OorkeH umeTtb cobetBeHHbIn MPI agpec.
B S7-400 koMmMyHwMKaUmMOHHble nocbinkn MPI (187.5 Kboa) npeobpa3sytotcsa ans
nepegayun no BHyTpeHHen K-wmHe (10.5 M6og). B ctorike S7-400 Tonbko CPU
nmeeT cobeTBeHHbIM agpec MPI. [ipyrve uHtennektyanbHble MOAYN
Hanpumep, FM nnn CP, He umetoTt ceoero MPIl-agpeca.
Bo3moxHocTu OcHoBHbIM npenmyLlectBoMm MPI sBnsieTcsa 10, 4TO pasnuyHble YCTPONCTBA B
coeguHeHUn OIHO 1 TO Xe BPeMsi MOryT YyCTaHOBUTb ceaHc cBA3n ¢ CPU. O1un ycTpoincTea,
Hanpumep, NporpaMmaTop, naHernb onepaTopa u ceasHon PLC moryTt ObiTb
3a4encTBOBaHbl OAHOBPEMEHHO.
WHTepdenc MPI no3eonseT Takke co3naBatb CETU, B KOTOPbIX agMUHUCTPATOP
CeTun Yepes nporpaMmmaTop MMEET LeHTparnbHbIn JOCTYN KO BCEM
WHTENNEeKTyanbHbIM MOAYMNSIM B MOAKIMIOYEHHbIX CTaHLMAX.
KonunyecTBo kaHanoB Angd coeAuHeHWsi ¢ NnapTHeEpPamMm No CBA3MU, KOTOpble MOryT
ObITb MCNOMbL30BaHbI OOQHOBPEMEHHO, 3aBucuT oT Tuna CPU. Hanpumep, CPU
314 nmeert yeTbipe pecypca ansa coeguHerusi, a CPU 416 nveet 64 pecypca.
CsoWnctBa BaxHenwwue npusHakm MPI-uHTepderica:

e ®nsmka RS 485

o CkopocTtb nepegaun 19,2 unm 187,5 Kéog unm 1,5 M6og.

o YaaneHue go 50 m (Mexay AByMsi COCEOHUMW yHaCTHUKaMK) UINn ¢ OBYMS
penutepamu o 1100 m n go 23, 8 KM € MCMONb30BaHMEM
OMTMUKOBOJTIOKOHHOW NMHUN 1 3BE34aTOro OTBETBUTENS.
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CoeaunHeHnusa B MPl-cetun

| LUMHHBLIN KOHHEKTOP

K MPI
UHTepdercy MopgkntoyeHne k
CPU PG/HMI
K MPI
nHTEepdercy
CPU
Mepekntoyarens
OKOHEYHOM Harpyskm
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LUTekepbl

TpeboBaHus

Ons YCTaHOBKM CUCTEMbI Ha OCHOBE MPI-wnHbl nmeeTcs ABa BMaa LUTEKEPOB.

JleBbili U3 ABYX N300paXKeHHbIX LUTEKEPOB C FHE3A0M COEAMHUTENBHOIO
pasbema PG siBnseTcs cTaHO4apTHBIM ANs COeQUHEHUSA Mexay cobon
yyactHmkoB MPI-ceTu, No3BonsAOLWNA OQHOBPEMEHHO NpucoeamHnTb PG.
MpaBbin WiTekep 6e3 rHe3ga coeauHUTENbHOMO pasbema PG ncnonb3yeTcs,
ecnu npucoeguHeHne PG B 3TOM MecTe He TpebyeTcs.

[ns nocnegHero y3na cetu OOMMKHO NMOAKMYaTbCA Harpy3o4Hoe
conpoTmBreHne (TEPMNHATOP) B3aMEH BbIXOAALLEN JIMHUKN CETH.

[nsa nogkntoyeHna nporpammaTopa/PC k MPI-untepdpericy PLC TpebyeTtcs :
e MPI mogynb B PG/PC n coeguHutenbHbIn kabenb unm

e apantep PC (coeanHutenbHbi kKabernb co BCTPOEHHbIM KOHBEPTOPOM,
ecnu Het goctynHoro crioTa B PG/PC). Ceonctea PC/MPI kabensi:
- OnuHa 5 wm;
- CkopocTb nepegayun oo agantepa 187,5 Kbéog;
- CkopocTtb nepenaum ot agantepa go PG 19,2 unu 38,4 Kéog.

Training Center
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CPU 1
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CBA3b no
rnob6anbHbIM
AaHHbIM

KoHdwmrypupoBaHue

GD-naket

GD-uukn
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B SIMATIC S7 cBa3b no rnobanbHbIM AaHHbIM Nno3BonsaeT Bam

yCcTpaHuTb 6apbepbl Mexay otaensHbiMu PLC, He 3anmcaB HM ogHOM
OOMOSTHUTENBbHOW CTPOKM B MporpamMmMy nosib3oBaTensi.

Ces3b, ncnonbaytowas rnobansHble JaHHbIe, He NporpaMmMupyeTcs, a
KOHdurypupyetcs. KoHdburypaumsa ons B3anmoobMeHa AaHHbIMUY 3arpyxaeTcs B
cneumanbHyo Tabnuuy.

CBA3b No rnobanbHbIM AaHHBIM MOXET OCYLLIECTBNSATLCA MEXAY HECKONBbKUMU
MPI yanamu, Bnnotb 4o 15, B 0AHOM npoekTe. OTa CBsA3b pa3pabaTbiBaeTcs Ansi
HebonbLUINX 06BEMOB AaHHbIX, KOTOPbIE 0OBLIYHO NEpeatnTCa LUKIUYECKM.

CPU S7-400 Takke gonyckaloT nporpaMmmMuMpyemyto 1, criefjoBaTensHo,
yrnpaBnsiemMyto cobbITUAMN NEePECHINKY AaHHbIX.

Bbl kOHMrypupyeTe cBsI3b AaHHbIX ¢ noMoLbio yTunutel "Defining Global Data"
("OnpegeneHwve rnobanbHbIX aHHbIX").

Mpexpae Bcero, Bbl oTkpbIBaeTe Tabnuuy rnobanbHbiX AaHHbBIX 1 HA3Ha4vaeTe
KonoHkam Tabnumubl CPU, koTopble OOMKHbI 0OMEHNBATLCA OaHHbIMU.

B ctpokax Tabnuubl Bbl 3aTem onpeaensieTe nepemMeHHble ans oomeHa. MoryTt
MCMoNb30BaTbCsA NOYTU Bee TUNbl agpecoB B CPU (3a UCKNoYeHneM BHELLHMX
nepuepuiiHbiX BXOAOB M BbIXOAOB U BPEMEHHBIX AaHHbIX), Hanpumvep,
MepKepbl, BXOAbl, BbIXObl, TalMepbl, CHETYMKM 1 0BnacTi B Bnokax AaHHbIX.

mobanbHble gaHHblEe, TO eCTb NepeMeHHbIe, Ha3biBaeMble “sender/receiver”
(nepegatumk/nonyyartens), MoryT cobupaTecs B GD-nakeTe v nocbinaTbest
BmecTe. Kaxapih GD-nakeT nMeeT CBOM HOMEP , @ MEPEMEHHbIE BHYTPW MakeTa
NOEHTUPULMPYIOTCA HOMEPaMN NePEMEHHbIX.

LleHTpaneHble npoueccopsbl (CPU ), yyacTteytowme B obmeHe GD-nakeToB,
ob6pasytoT GD uumkn. Kaxapih GD-LUmMKN MMeeT CBOW HOMEP.
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CPU1

U,I/I KNnbl rno6anbHbIX AaHHbIX
CPU2 CPU3 CPU4 CPU5

I

I I I I

GD uukn
SGD 1.1 > RGD 1.1
RGD1.2 * SGD1.2
M ~
RGD21 «—— SGD21 ——> RGD 2.1 R GD 2.1 R GD 2.1
SGD31 —» RGD 3.1
RGD3.2 «—— SGD3.2
RGD41 «—— SGD4.1 > RGD 4.1
\
SGD 5.1 > RGDS5.1 R GD 5.1
|E| RGD 6.1+ SGD6.1—> RGD 6.1

S = Sender (nepegatunk); R=Receiver (npnemHuk); GD x.y = GD-nakeT y B GD-uunkne x

SIMATIC S7
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Yro Takoe GD-uukn? GD-uukn - aTo pacnpoctpaHutens GD-naketoB. Kaxabih CPU moxeT
nepegaeaTb gaHHble gpyrum CPU unu npuHnmats gaHHble ot gpyroro CPU B
umkne GD gaHHbIX .

GD-umkn npegcrasnseT cobon oanH u3 2 -x BapnaHToB:

KonunyectBo GD-uuknoB

Mpumep GD umknos

* Lnkn obvegunsieT 6onee 2-x CPU. OguH CPU siBnsieTcs
nepegartyunkom, a gpyrme CPU - nonyyaTeny nakeToB OaHHbIX.

* Linkn cogepxut Tonbko 2 CPU. Kaxgbin CPU moxeT naket
AaHHbIX apyromy CPU 1 sBRATbCS NPUEMHUKOM MakeTa OaHHbIX
ot atoro CPU.

Kaxgbin CPU cuctembl S7-300 MOXeET y4acTBoBaTb MakCUMyM B 4-X
pa3nunuHbix GD-umknax.

Oo 15 CPU moxeT y4actBoBaTb B GD- KOMMyHMKaLMsAX B OOHOM
MPI -ceTw.

Ha pucyHke Bblle nokasbiBaeTcsa NpUHLMN cBs3n Yepes GD -uuknbl.
Ha pucyHke BHM3y npuBeaeH npumep Hymepauun B GD-uukne
GD1.1.2

L

Homep paHHbix B GD- nakete

GD- nakeT gaHHbIX

— GD- yukn

Training Center
for Automation and Drives
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mobGanbHble AaHHbIe: Npoueaypa KOHPUrypupoBaHus

0 Cos3panTe annapaTtHble CTaHLUU B NPOEKTe
O c nomowbio SIMATIC Manager

0 Onpepenute n 3arpy3uTe AaHHble KOHUrypauum
(MPI appec) ansa kaxporo CPU

O c nomouwbio ytunutbl "HW Config"

O CkoHdurypupymnte Tabnuuy rnobanbHbIX AaHHbIX
O c nomouwsbio ytunutsl "Defining Global Data"

SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
7 4
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KondmrypupoBaHnue [lpexae Bcero Bbl 4OmKHBI CO34aTh CTaHUMKU B MPOEKTE AN BalLen CeTH,
CTaHUUH ucnone3ysa SIMATIC Manager. Korga Bel caenaete a1o, OTKponTe yTUNnUTY
“HW Config” v oTkponiTe nocnegoBaTenbHO BCe CTaHUMM ApYr 3a APYroMm.

YcTtaHoBKa KomnoHys annapatHble cpeactea, Bbl gormkHbl sBHO onpegenuts CPU,

MPI agpeca kak paboTtatowme B MPI-ceTn (c napametpom "Networked" ), n Ha3HaunTb
KaxaoMy M3 HUX YHUKanbHbIM agpec MPI- y3na.
CoxpanuTte napameTpbl CPU Ha xecTkuin guck, a 3atem 4yepes3 meHo "PLC ->
Download" 3arpysuTe gaHHble kOHurypaumm B kaxapii CPU, no
OTOENbHOCTW NOAKMIYAACh K HUM MO NpuHUmny “point-to-point” (“royka-k-
TOYKe”).

OpraHusaumsa cetn  3atem Bol coeguHsiete MPI-yanbl kabensmu Profibus. Korga Bel cgenaete aTo,
CTaHOBUTCS BO3MOXXHbIM YCTAHOBUTb OHMaHOBOE coeanHeHne co Bcemu CPU.
Bbl MoxeTe npotectupoBath ero B SIMATIC Manager ¢ nomoLbio dyHKLMK
"Accessible Nodes" ( "gocTynHble y3nbl").

CospaHue Bbl ucnoneayete ytunuty "Defining Global Data" , ytobbl co3gate Tabnuuy
Tabnuubl rnobanbHbIX AaHHbIX, B KOTOpPoOW Bbl onpedenseTte AaHHble Ansg obmeHa.
rno6anbHbIX 3aTtem Bbl gBaxabl komnunupyeTte Tabnuuy n 3arpyxaeTte AaHHbIe O
AaHHbIX KOHdpurypaumm coeamHeHun 8 CPU .
061bem [aHHbIX S7-300 : OauH CPU moxeT umeTb go 4 GD umknos.
CPU moxeT nepegaBatb U nony4vatb B kaxgom GD unkne makcumym
1 naker.

B ogHOM nakete MoxeT ObITb NepefaHo oo 22 Gawnr.

S7-400 : OpuH CPU moxeT umeTtb o 16 GD umknos.
CPU moxeT nepegaBaTtb MakcMMyM 1 1 nonyyatb Makcumym 2
naketa B kaxgom GD uukne.

B ogHoMm nakeTe moxeT BbITb NepegaHo Ao 54 GawnrT.

Training Center Ctp.16-6/18 ST-7PRO1
for Automation and Drives Cssa3sb 4epes MPI
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=181 x|

@Eile Edit Inzet PLC Miew DOptions ‘window Help

o) =l A N R
=23

Station
Station2
Stationd
MPI1)
PROFIBUS[]

Station3

J Co3pgaHue cTaHUUU |

—

nmobGanbHble AaHHble: KOH(UrypupoBaHue cTaHUUn

ESIMATIC Manager - [ED_Communication -- C:\s7_co__ JH[=] E3

YcraHoBka MPI agpeca |

Presz F1 for help I_A PaGOTa B MP'-CeTM | .
"Accessible Nodes™
= = (mocTynHble y3nbl)
— .'-;SIMATIE M anAger - [ACCessiDle Modes - O] x|
Hengral | Peemeters 2R Fie Edt Vet PLC View Options Window Help _|
Address 2 = High Pl address: 31 ilil
Transmission rate:187.5 Kbps L B
o =2 s N = T e
Subnet: @ 3 MPl = 2
- Mot Networked — Hew MPI = 3
ibAP[1]
Properties... |
Liglete |
#bbrechen | Hilte | Press F1 for help. s
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
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Kak penaTtb

YTtoObI CKOH(*)I/II'ypI/IpOBaTb annapaTtHble cpencTtea Anlnd KOMMyHUKaunam no

rno6anbHbIM AaHHbLIM, Bbl 4OMKHBI BLINOMHUTL CrieaytoLume LWaru:;
1. B SIMATIC Manager gormxeH 6bin co3gaH STEP 7 -npoekT.

2. CeteBori 06bekT “MPI” gomkeH ObiTb CO34aH B 3TOM NPOEKTE C
HasHa4veHHbIMK NapameTpamu. O6bekT “MPI” Bcerga aBTOMaTu4ecku
€030aeTcs Npu Co34aHMM HOBOro S7- NpoekTa.

3. CkoHUrypupyiTe B NpOEKTe He MEHEE ABYX MOAYNeN, CnocobHbIx k GD-
KOMMyHuKaumsm (Hanpumep, S7 CPU).

Onpegensas napameTpbl gnsa CPU ¢ nomouwbo ytunutel "HW Config”,
otTmeTbTe ans kaxgoro CPU napameTtp "Networked" (cmoTpm Bbiwe) n
HasHaybTe UM yHukanbHble MPI agpeca.

4. 3arpyaute faHHble KOHUrypaumm, kotopble Bbl BBenu, B kaxabin CPU
OTAErbHO.

5. ®dusmnyeckn coeguHmte Bce CPU ceTteBbiMU kKabenamu.

6. Wcnonbayiite B SIMATIC Manager dpyHkuuto "Accessible Nodes" , 4tobbl
NPOBEPUTL, KaKNe CTaHLMN NPaBUIBbHO BKITHOYEHbI B CETb.

MPIl-agpec PG

Ecnu k cetn MPI gomkHbl nogkntoyatbes pasnuyHele PG, 1o kaxagomy PG

OorMkeH 6bITb AaH cBow cobcTBeHHbIV agpec MPIL. Vicnonb3ayite nporpammy
"Simatic -> STEP 7 -> Setting the PG/PC Interface", ons yctaHoBku agpeca.

Training Center
for Automation and Drives
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mIFE RIS

#1428 GD_Commur

Stationl
Station2
Station3

PROFIBUE

HSIMATIE Manager - [GD_Communication — C:\s7_courses\GD_Commu]

@E\Ia Edit Inset PLC Elew

Window Help

Customize...

Crledilt+E

Filter > =

Language for Display Devices...
Translate Texts

Eewire:
Burn:Time Bioperties.

Eormpare Blocks:
Simulate Modules

Heference Data

Cut
LCopy
Easte

Glo
Id

(St ¥z

=3 g Y

Chrl+
Chl+C
(St £

PepakTupoBaHue Tabnuubl rmobanbHbIX AaHHbIX
OT1kpbiTe GD Tabnuubl |

| Bbi6op CPU |

@ED - [MPI[1] [Global Data) -- GD_Communication]

ﬁ GO Table Inset PLC Wiew wWindow Help

L] ] x|

Station2y
CPU314

Station3\
CPU314

Set PG/PC Interface.

Delete

i —

Opens the global data table assigned to the active subnet.

Select
Undo Selection

Del

M22

MES:E

Sender,

| Onpe.qeneHMe rnob6anbHbIX AaHHbIX |

Feceiver

@ED - [MPI[1] [Global Data) -- GD_Communication]
ﬁ GD Table Edit Inzet PLC View ‘Window Help

& selected column.

(St #f0)
[Eirl#F

Compiled - Phase 1 Offline 2

slE) 8] L [le] o e o] @l el

Global Data Station1} Station2y Station3y =
Identifier CPU314 CPU314 CPU314
GO 11 Bl ld RS A—
2 |GDz11 MET0:5 >MEA0:5
3 |GD3a DE10.DBBS:20  MBE100:20
g gg b| KoadhhmumMeHT noBTOpEHUs
KINj
Compiled - Phaze 1 Offlne 2
Sl MATIC 87 Date: 03.11.2005 Information and Training Center
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OTKpbITUE
GD Tabnuubli

3anonHeHue
GD Tabnuubl

File: PRO1_16E.8
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B Tabnuue rnobanbHbix AaHHbIX Bbl BBoanTe Bce CPU, KOTOpble OOMKHbI
obmeHmBaTbCA rnodanbHbIMU OaHHBIMK, Y 0BNacTn agpecoB TEX CaMbIX

OaHHbIX, KOTopble ByayT NnepegaBaTbCs UM NPUHUMATBLCA.
Bbl MOXeTe Takke onpeaennTb YacToTy nepefadn (Scan Rates ) n gBonHoe
CnoBo Anst uHpopmauuu o ctatyce nepegadn (GD Status).

OTtkponte GD-Tabnuuy crnegytowmm obpasom:
1. OTKpoKTE CBON NPOEKT u BblbepuTe ceTeBorn 0bbekT “MPI”.

2. Bbibepute meHto onumin Options -> Define Global Data. 3atem
reHepupyetcsi HoBast GD-Tabnuua oTkpbiBaeTcs cywectBytowaa GD-tabnumua..

Bbl 4OmMKHBI BBECTU B OTAENbHbLIX cTONOLIAx agpeca obnacren gaHHbIX Ang
kaxxgoro CPU, npuHumatowiero yvyactue B GD-cBs3un. Bel genaete aT0
cnegyowmnm obpasom:

1. CHavana HasHaybTe AN Kaxgoro ctonbua LeHTpanbHbIA npoueccop
(CPU), HaxxMMas 3arofnoBok cTonbua Mbilbi 1 BbIGMpas 3aTeEM MYHKT MEHIO
Edit -> Assign CPU.

“Select CPU” n nogteepaute "OK".

Bbibepute CPU, koTopbili Bbl xenaeTe ncnonb3oBaTth, B ANANOroBOM MEHHO

BeeguTe B rmobanbHble AaHHble, KOTOPbIEe AOMMKHBLI NepeaaBaThes, B

cton6ey ansa kaxgoro CPU. Bel MoxeTe BbIGpaTh pexum
penakTMpoBaHUA Anst UHAMBMAYanbHbIX S4eek Tabnuubl ¢ NOMOLLBI0

Knasuwwmn F2.

Bbl MoXxeTe BBECTU KO3(P(PMLIMEHT NOBTOPEHNUSA ANSA NEPEMEHHBIX, YTOObI
onpefenuTb Nnepegayy Lenoro pasgena gaHHbix (Hanpumep, MB40:16). B
npumepe Ha cnange ans 6noka aaHHbix DB100 onpeneneHbl 20 GanT,

HaudnHasa ¢ DBBO.

OnpenenuTe nepeaaBaemMble AaHHble B Kaxaol cTpoke GD-tabnuubl,

BbIOMpas COOTBETCTBYHOLLYIO SYENKY N HAXKMMas Ha KHOMKY
"Select as Sender" (BbibpaTb MCTOYHUK) B NAHENN UHCTPYMEHTOB.

Training Center
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Komnunsauua tadbnuubl rmod6anbHbIX AaHHbIX

| Komnunsauua GD Tabnuubl |

@ED - [MPI{1] [Global D ata) -- GD:

ﬁﬁD Table Edit Insert PLC Vie

ommunication]

indow Help 1= x|

Oon peageneHne 4acToThbl

=8| &l - [ele] of ol 2lc] al el

nepegayuv wu

Global Data Stationl} Station2} Station3\
Identifier CPU314 CPU314 CPU314

ﬂ‘ MHdopMaLmm o cTatyce

1 GD11.1 YR GD_Communication]
2 |GDz21.1 METD0:5 >KB405 {5 GO Table Edi lnset PLC Window Help EE|
3 |GD311 DE10.DBB5:20 MB100:20 il = v Scan Bates
En) B Cd
—& T v
5|60 Global Data | Sta ., Toghar n2y Station3 ﬂ
KT i orr Identifier | CP _ cpipy, 14 CPU314
il -
—_— 1_|aar MOBO .
2 |GDS1. MDp4 ——————
3 |sR11 8
4 |GD111 Mwiz2
5 |GDS21
6 |SRz1 8
7_|GD21. ME105 MESD:5
8 [GDS 3] MD72
9 |SR31 § B :
10 |GD 311 DB10.0BB5:20  MB100:20 >0B100.0BB0:204
11_|GD
_EI felo} ~|
H I
Compiled - Phase 2 Offline 2
) ) -
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Komnunsauusa
GD Tabnuubl

Scan Rates

Status

Tenepb Bbl MOXeTe ckoMnunMpoBaTh KOH(UrypaLMOHHbIE AaHHbIe MO ToW

nHdopmaumm, kotopyto Bbl BBenn B GD-Tabnuuy. KoHdurypaumnoHHbele

OaHHble reHepupyeTcs 3a ase asbl:

+ 3anyctuTte nepsyto KOMNUNAUUIO, BblbMpasa meHio onuuin GD Table ->
Compile. MepBbin pa3 Bbl komnunupyete GD Tabnuuy, B KOTOpOWR
oTAenbHbIE NepeMeHHble PopMUpyoTcsa B nakeTbl u GD -umknbl.

AkTyanbHbIi Homepa GD -uukna, HoMep naketa u HoMep NepPeMeEHHON
oTobGparkatoTcsa B NepBoM cTonbue:

GD 111 1-asq nepemeHHasi B 1-om nakete B 1-om GD -uukne
GD 1.2.1 1-aq nepemeHHas B 2-om nakete B 1-om GD -uukne

GD m.3.n n-asi nepeMeHHas B 3-em nakeTe B m-om GD-uukne

» T[locne nepeon KOMNMNALMK, TO €CTb, korga GD-umknbl 1 GD- nakeThbl
co3fgaHbl, Bel MoxxeTe onpegenute pasnuyHble NokasaTenu Ans 4acToThbl
nepegayu (Scan Rates) nnu nepemMeHHble Ang 3anucu nHopmaumm o
cratyce (GD Status) npuemonepenaum otgensHbix GD-nakeTos.

*  Bbl 4OMKHBI 3aTEM 3aMyCTUTb KOMMUNALMIO CHOBA, YTOObI BKITIOYMTE B
KOHpUrypaumoHHble faHHble MHGOPMAaLMI0 O XPaHEHUN cTaTyca nepeaaym
¥ nokasaTensx YacToTbl Nepefaydun NakeTos.

Bbl MoxeTe ncnonb3oBatb MeHI0 onumi View -> Scan Rates , 4Tobbl BiGpaTh
ONpedeneHHy0 BEeMNMYMHY, YKa3biBaloLLYO Ha YacToTy nepegayv u npyuema
naketa GD-gaHHbIX (OT 1 Ao 255 ona nepegatynka n 1 - 255 ans nonyyvatens,
0 -ansa ynMcTo cobbITMMHON NpMemMonepenayvm BO3MOXHO Tonbko B S7-400).

Ecnu Bbl xoTute onpegensatb 4OCTOBEPHOCTL Nepegayv unu npuema GD-
nakeToB, TO Bbl MOXeTe Ha3HauYnTb ABONHOE CrOBO 4SS CTaTyCHOM
NHdOPMaLIMK NO KakaoMy MaKeTy AaHHbLIX, BbiOpaB npeaBapuTenbHO MEHHO
View -> GD Status. OnepauumoHHaga cuctema CPU Byaet 3atem BBOOUTH
KOHTPOMbHY MHPOPMaLUO B 3TO ABONHOE CMOBO, AN MPOBEPKM B
nporpamMme nonb3oBaTeNs npoLueayp npuemMonepeaayn NnakeToB Ha OTCYTCTBME
OoLmnBOoK.
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3arpy3|<a AaHHbIX O KOHd)MrypaLl,MM rnob6anbHbIX AaHHbIX

| 3arpy3ka AaHHbIX 0 KOHdurypauum GD |

i‘i:’j GD - [MPI[1] [Global Data] -- GD_Communicaticj]|

ﬁ GO Table Edit Inzet PLC ‘“iew ‘window He _ 8] x|
zla| 8] o [=le] of el ©fc bl x| Ll =
Global Data Station1} Station2y Station3y ﬂ
Identifier CPU311 CPU314 CPU314 ' Download to selected CPUs
1 _[GD111 [ W W22
2 _|GD2i11 METD: >ME405
3 _|GD3i1 DET0.DBES:20 MB100:20
4 |cD :
5 |GD CE
[« | 3|
Compiled - Phase 2 Offline 2
Ok I Cancel Help
Sl MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_16E.10 'l" Knowledge for Automation
3arpys3ka Korga Bbl oTkoMnunupoBanu aaHHble KoHUrypauum BTopon pas, Bel moxeTe
GD Tabnuubl 3arpy3uTb 1x Bo Bce CPU crniegytowimm obpasom:

. MepexntounTts Bce CPU B pexxum STOP.
2. BbibpaTb meHo onuun PLC -> Download gnsi nepegayv gaHHbIX.

3. Korga Bbl ycnelHo 3arpy3nnm KoHUrypaumMoHHble AaHHble, NepeknounTe
CPU obpaTHo B pexxum RUN.
Limknnyecknin obmeH rmobanbHbIX AaHHbIX HaYMHAEeTCA aBTOMaTUYECKM.

GD o6meH MobanbHble aHHbIE 0OMEHMBAOTCA crieayowmMm 00pa3oMm:
* Tlocbinatowmn CPU nepegaet rnobanbHble AaHHbIe B KOHLE LiMKa.

* T[puHnmatowmin CPU nepenaeT AaHHbIE U3 CBOW BHYTPEHHEN
KOMMYHVKaLMOHHOW obrnacTn no S7 agpecam B Havane uukna.

Bbl MOXeTe onpefenuTb YacToTy CkaHupoBaHus (Scan Rates), koTtopas
03Ha4aeT, Kakoe KONMYECTBO LUMKITOB AOMKHO BhINOMHUTLCS, Mpexae Yem
AaHHble JOMKHbI ObITb NepeaaHbl UK NONyYeHbl.

KoHTponbHas Tovka uMKkna CKaHMpoBaHus
Mpuem GD-gaHHbIX
PII
[
{} OB1 Linknnueckoe BbINONHEHWE NporpaMmbl
I
PIQ
MNepepaya GD-gaHHbIX
Training Center Ctp.16-10/18 ST-7PRO1
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CocTosiHue cBasun yepes GD

7 Ll MD 120

MB 120 MB 121 MB 122 MB 123

A N\
7|6|5|4/ /5|4|3|2|1|o 7|6|5|4|3|2|1|0 7|6|5|4|3|2|1|0

DB B oTnpaBuTtene He
cyliectsyeT

DB B oTnpasuTene He
cyuiecTByeT
GD nakeT notepsiH
CuHTakcuyeckas owmnbka B GD
v

GD-o06bekT otcyTcTByeT B GD nakete
v

OnvHbl ans GD-06beKTOB B OTNpaBuTene
v U1 nonyyaTene pasfnyHbl.

Owwnbka AnvHbl AManasoHa B nony4yarene
v

DB B npyvemHuKe He cyLiecTByeT
v v

[MpremMHuK nony4Ynn HoBble AaHHbIE OTnpaBuTenb BbINOMHUA pecTapT
Sl MATIC 87 Date: 03.11.2005 “' Information and Training Center
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OTobpaxeHue Bbl moxeTe onpenenuTts B CPU aBOHOE CNOBO COCTOSIHNA CBA3U AN1S KaXaoro
cTatyca GD-nakeTta. 310 crnoBo B Tabnuue rnobdanbHblX AaHHbIX 0603Ha4aeTca “GDS”.
OueHka Ecnn Bl cBasbiBaeTe B CPU cnoBo coctosiHms (GDS) ¢ onepaHgom Takoro xe
cratyca dopmarta (Hanpumep MD 120), Bbl MOXeTe OLEHNTb COCTOSIHNE CBSA3M B

npuKknNagHon nporpamme unun Ha sawem PG.

®dopmaT cnoBa CnoBo cocTosiHne GD nmeeT GUTOBYIO CTPYKTYpPY. 3Ha4YeHNst UCNOMb3yeMbIX
cTatyca OUTOB NpMBEeAEHbI HA PUCYHKE. BUTbl COXpaHSAT CBOK YCTaHOBKY 40 TEX nop,

noka npuknagHas nporpamma mnm PG He cbpocuT umx.
Hewncnonesyembie 6UTbl HE UMEIOT NOCTOAHHBIX 3HAYEHWIA.

CnoBo coctosHus GD nmeeT popmat aBonHoro crnoea. [1BonHoe cnoso MD120
Mcnosib3oBaHoO And npumepa.

O6wwmn cTatyc STEP 7 yctaHaBnuBaet ob6uiee cnoBo coctosHusa (GST) ansa Bcex GD nakeTos.
OG6LLee cnoBo COCTOAHMA NpeacTaBNAeTCcs ABONHBIM CIIOBOM C TakUM Xe
dopmaTtom, Kak 1 croBo cocTosiHus naketa (GDS) n dopmupyeTca no
nornyeckon onepauumm U 13 Bcex cnos COCTOAHUI NaekTa.

Training Center Ctp. 16-11/18 ST-7PRO1
for Automation and Drives Cssa3sb 4epes MPI
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Yye6Hoe mecTO 1

YHpa)KHeHMe: MoaroToBKa K coeaUHEHUIo

CtaHuwmsa 1

Appec CPU-MPI:  .............

Y4yebHoe mecTO 2

CraHuus 2

y Appec CPU-MPI: ...

SIMATIC S7

Siemens AG 1999. All rights reserved.

LWar 1

War 2

Step 3
Step 4

Step 5
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BmecrTe ¢ rpynnoin, paboTatoLei Ha Apyrom paboyem mecTe, onpegenvre
ycTtaHoBku cBs3un no MPI. C aTol uenbto Kaxgas rpynna co3gaeT HOBbIV MPOEKT
"GD Communication " ¢ AByMS annapaTHbIMX CTaHUMAMUN Kaxabl (Hanpumep,.
PLC1n PLC2)

Ha npvBegeHHoW Bbilwe KOHUIypaLMOHHON Anarpamme, BBeaNTe
HeobxoaMMYH MHpOPMAaLMIO N Ha3HaYbTe B KaXXOOM Cryyae COOTBETCTBYOLLME
agpeca Ha PG (nporpamma PG-interface parameter assignment - HasHaueHve
napameTpoB nHtepdgenca PG) n PLC (napametp CPU, agpec MPI). HasnaubTe
napameTpbl B CPU o6enx ctaHuun

Properties - MPI Node CPU314 (R0/52)
General  Parameters |
Address: 2 x Highest MPI address:31

Transmission rate: 187.5 Kbps

Subnet;

ol Notworked - New..
Propetties
Delete

3arpyauTte koHdurypauuto B o6a CPU komangon PLC -> Download.
Moaynu moryT ewe He ObITb PM3NYECKU BKITHOYEHbI B CETb B 3TOT
MOMEHT!

CoegunnTte Bawy cuctemy kabenem Profibus.

MpoBepbTe, MoryT v 06a PLC 6bITb BKIOYEHbI online Ha o6oux
nporpaMmmaTopax.

Tenepb ckOHPUrypupynTe Ha OOHOM U3 ABYX NPOrpaMmMaTopoB CBA3b,
NCNonb3ytoLLyto rnobanbHbii 0OMeH AaHHBIMU (CMOTPU CreayHoLLYIO

cTpaHuuy).

Training Center
for Automation and Drives
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CrtaHumsa PLC1

YnpaxHeHue: KoHurypaums cBa3m 4yepes rnodanbHble AaHHbIe

CtaHuua PLC2

SIMATIC S7

Siemens AG 1999. All rights

3apava

Kak penaTtb

reserved.

Date: 03.11.2005
File: PRO1_16E.13

A
v ”4

Information and Training Center
Knowledge for Automation

Yuncno, koTopoe HabupaeTcs kHomnkamu Ha ctaHuum "PLC1", oomkHO
oTobpaxaTbcs Ha uudposom gucnnee ctaHummn "PLC 2" n HaobopoT.

CospawnTte HoBbIV NpoekT "GD Communiation”.

HasHaybTe napameTpbl cTaHuuaM ceTn Yepesa MPI.

« BcrtabTe aBe ctaHuum S7-300 "PLC1" n "PLC2".

Cospante Ta6n1/|u,y rnobarnbHbIX AaHHbIX B COOTBETCTBMM C 3a4aHVEM U

3arpysute ee.

» T[lpoBepbTe CBA3b.

Training Center
for Automation and

Drives

Ctp. 16-13/18

ST-7PRO1
Cssa3sb 4epes MPI
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Table Edit |nsert

anax(HeHMe: HabnogeHue nepeMeHHbLIX B Pa3JIMYHbIX CTaHUUNAX

Eivar - vAT1 =]

PLC ‘“ariable “iew Optionz ‘window Help

a0 = e S e e

A VAT -- GD_Communication\Station1A\CPU314

Addres= ISmnthIHDnitDr FDrmatlHDnitDr ‘i.FaluEIHDdifgr Ualuel

Iw g |---

HEX

Q07 12 |-—-

HEX

Address ISmanlIHDnitDr FDrmatlHDnitDr ValU.EIHDdif‘_E,F ‘i.FaluEI

Imw 2 [-—-

HEX

Q07 12 |-—-

HEX

Fress F1 far help. [IN5 | | Edit (241 i
SI MATIC 87 Date: 03.11.2005 “ Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_16E.14 "’4 Knowledge for Automation
3apgaua Bbl fomkHbI NpoBepuTb agpeca obomx CPU ogHOBpeEMEHHO, UCNonb3ys
MHCTpyMeHT “Monitoring and Modifying Variables”.
Kak genatb * CospganTte aBe Tabnumubl NEPEMEHHBIX KaK NOKa3aHO Ha BEpPXHEM crange.

MpumevaHwue: PasHasa agpecauns pesynosTtata ans y4ebHoix mect ¢ 32-
KaHanbHbIMW MOAYNSAMMU.

Ona VAT1, yctaHoBuTe online coegnHenne Ha ctaHuum "PLC1" n gna VAT2
online coegnHeHune Ha ctaHuum "PLC2".

Bbibepute komaHay meHo Window -> Arrange -> Horizontal.

BkntounTte TectoBble yHKUUN U HAbNOOEeHNE NePEMEHHbIX.

NameHsiiTe BeENUUMHY, HaOpaHHYO KHOMKaMK CTaHLUMK 2 1 NPOBepbLTE,

nepegaeTca nm sesimtdnHa Ha MHOUKaTop CTaHUunn 1.

Training Center
for Automation and Drives

] ST-7PRO1
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MNMepepayva rmobanbHbIX AaHHbIX ¢ ucnonb3oBaHuem SFC 60, 61

m FC11 -- GD_Communication\Station1\CPU314

-
Fcll @ slobal Data, event—controlled transfer j

Hetwork 1: Delay alarms

SE‘C‘ll
ENO

RET VAL W2 00

Hetwork 2 : Send global data

‘ SFCE0 |

EN ENO’7
B#16#2 — CIRCLE_ID RET VAL 1z 02
E#16#1 —BLOCK_ID ’7

.........

_________

SE‘C"}Z

RET VAL _ RET VAL 204

K v
SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_16E.15 '[’4 Knowledge for Automation
BBe.quMe Bbl MoXxeTe nepegatb U NPUHATb NaKeThbl rnobanbHbIX OaHHbIX NyTeM BbI3OBa B

SFC60 "GD_SND"

SFC61 "GD_RCV"

ynpaeBnsioLLen nporpamme 1, Takum obpasom, B NPUHLMINE yNpaBrAseMbix
cobbituammu dyHkumn SFC60 GD_SND and SFC61 GD_RCV.

[ns Tonbko nporpaMMHO ynpaBnsiemMon nepegadv gaHHblX B Tabnvue
rnobanbHbiX AaHHbIX AOMMKEH ObiTb YCTaHOBMNEH KO3 MULMEHT Nepenaymn (scan
rate) paBHbIv 0.

Bbl MOXeTe ncnonb3oBaTb LIMKIIMYECKN ynpasndaemMblie 1 NporpamMmMmHO-
ynpasndaemMble cnocobbl nepegadun mnn otaenbHO UM COBMECTHO.

SFC60 cobupaeT gaHHble 13 GD nakeTa v NOChbINaeT ux B COOTBETCTBUM C
CKOHpurypmpoBaHHbIM nytem. SFC60 moxeT 6biTb Bbi3BaHa BE3ME B
Nnonb30BaTENbCKOW NporpaMmme.

SFC60 nmeet napameTtpbl CIRCLE_ID (HOoMep umKkna no KOTOPOMY HaxoaUTCs
noceinaembit naket) n BLOCK_ID (Homep nocbinaemoro naketa).

SFC61 BbIOMpaeT gaHHble TOYHO OAHOrO MOCMAaHHOro NakeTa rnobanbHbIX
OaHHbIX Y BBOAWT UX B CKOH(UrypmposaHHou obnactn. SFC61 moxeT 6bITb
Bbl3BaHa Be3fe B NporpaMMe nosb3oBaTensi.

AnanormnyHo SFC60, SFC61 nmeet napameTtpbl CIRCLE_ID n BLOCK_ID.
[ns rapaHTm KOMNAEKTHOCTU OaHHbIX, BCE NPEPbIBAHNSA OOMKHbI ObITb
3anpeLLeHbl B MoONb30BaTENbCKOW NporpamMmme Ha Bpemsi BoidoBa SFC60/ 61.
Hanpumep:

CALL SFC 39 /I «3anpeT npepbiBaHMA"
CALL SFC 41 /I «3apepxka npepbiBaHns"
CALL SFC 60/61 /I «[MepenaTb/MpUHATL OaHHbIE"
CALL SFC 42 /I «PaspelwumnTb 3agepxky"
CALL SFC 40 /I «PaspewwmTb npepbiBaHna”
Training Center Ctp. 16-15/18 ST-7PRO1
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KoHdurypaumsa ¢ ucnonosaosaHmnem NETPRO

BcTaBka annapaTtypbl CTaHUUN |

E.J!%Nell:'m - [GD_Communication [Network) -- C:\s7_coursesA\GD_Commu]
%g Metwork  Edit |nset PLC Vigw Options Window Help -|51|5|
= el = 5 A T e R e
2l
Select Network Objects
A PROFIELS DF OnpepaeneHne rnobanbHbIX
MFIC1) {23 Stations
1Pl B Other Station AaHHbIX
PROFIBUS(1) B FG/PC :
FROFIBLS EILLENMERI 55 HetPro - [GD_Communication [Network) — C:\s7_courses\GD_Commu]
SlMAT‘C“UU B8 Network Edt Inseit PLC Yiew Options ‘Window Help TS|
Bl SMATICHS - =
Stationt Station2 B SIMATIC PO =8 Iqﬂ @I Ba|i2| oo 2' |2 1 \k‘? |
CRU TR0 =
|5  |EE ) SIMATIC 55 =
m [5]
2 # FROFIBUS-DF slaves for
and C7 [distibuted rack]
MPICT)
1P|
PROFIBLS(1) LCopy CtiC
1] PROFIBUS Dok ol |
Ready = cfre Global Data
l— Station1 r— Stationd Define Global Data
i 5&“ Lo 5&” L 5"’4“ Object Properties. .. &l+Retum
] (5] ]
3 3 4
4| | »
Opens the global data table assigned to the selected subhet. \X 421 Y 118 W A
ate: 03.11.2005 % Information and Training Center
D N
File: PRO1_16E.16 ”4 Knowledge for Automation

Siemens AG 1999. All rights reserved.

BBeaeHue

OTKprTVIe YTUNnTHbI

YcTaHoBKa HOBOM
cTaHuuu

KoHdmrypupoBaHue
cTaHuuu

Mob6anbHbIe
AaHHble

UHcTtpymeHT "NETPRO" ncnoneayetcs ans rpagpmyeckoro KOH(UrypmpoBaHus
ceten (MPI, Profibus unu Industrial Ethernet). 3To cpeacTeo genaet npouecc
KOHGUrypupoBaHus ceTen 6onee HarnagHbim, obecnevmBaet Bam Hapsay ¢
YHKUMEN OOKYMEHTUPOBaHUA 1 Apyrue yHKUMK, Hanpuvep,
KOHUrypupoBaHue CTaHUUN.

Bbl oTkpbIBaeTe ytunuty Yyepes SIMATIC Manager, oBaxabl KNMMKHYB Ha OO bEKT
cetun (Hanpumep, MPI).

KaTanor cogepxut Heobxoaumble Bam KOMNOHEHTbI, Hanpumep, NOACETU U
cTaHuumu 1 Bbl MoXeTe BCTaBUTb UX No metoay “drag and drop®.

Korga Bbl BcTaBunu ctaHumun, Bbl MoxeTe ABaXAbl KNUKHYTb Ha
NPSAMOYTOMbHUK C UMEHEM CTaHLUMM U OTKPbITb yTUnuTy "Hardware
Configuration”. Bbl ucrnonb3yete 3710, YTOObI yCTaHOBUTL, Hanpumep, MPI-
agpec 1 NoaKnoveHne K noaceTu.

KnukHuTe mbiwbto nogcetb MPI (BbigenuTe ee) v NnpaBon KHOMKOW MbILLIN
BbI30BUTE KOHTEKCTHOE MeHI0 U BbibepuTe onumto "Define Global Data”. 3atem
Bbl co3gaeTte Tabnuvuy rmobanbHbIX AaHHbIX KaK Aenanu 310 npexae.

Training Center
for Automation and Drives

ST-7PRO1
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OP %

n

i,

NMoacetn B SIMATIC

0 n B &

Industrial Ethernet

PROFIBUS
YpoBeHb
ui
-SINUMERIK, RCM
-TI 505
SIMATIC S5 e pLG
PROFIBUS-DP 1
| Casiab DP/AS-| Moneson
YpPOBEHb
ET 200C
ET 200B/L
ASI (Actuator Sensor Interface)
il O O
Moamoayni YpoBeHb
MuTanne AS-I D AS-| AS
Monesble ycTpoiictea ¢ AS-1 ASIC [aTyukn 1 NCNONHUTENbHBbIE
ycTponcTea
SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_16E.17 "P4 Knowledge for Automation
0630p YT06bl YOOBNETBOPUTL pasnunyHble TpeOoOBaHUA CBA3M Ha YPOBHE SYeek
(HEKpUTUYHBIE NO BPEMEHW) U NPOMBILLIIEHHOM, nonesom ypoBHe (field level ) -
(kpuTnyHble No BpeMenun) SIEMENS npegnaraet cnegytowme nogceTu.
MPI MoaceTtb MPI paspaboTtaHa onst UCnonb30BaHUSA Ha ypoBHe ayenku (“cell

Industrial Ethernet

PROFIBUS

PtP Connection

AS Interface

level”). MPI - mHoroToueuHsln uHTepdenc B SIMATIC S7, M7 n C7.

MPI - 310, B OCHOBHOM, UHTEpdElC ¢ PG, TO ecTb OH pa3pabaTbiBancsa ans
coeauHenus ¢ PG (ansa 3anycka u TecTupoBaHus) n naHensmm onepartopa OP
(HMI- nntepdetiic). MNMoacete MPI MOXET, TEM HE MeHee, UCMONb30BaTLCH
TaKke ans cetu ¢ Hebonbwum konndyectsom CPU.

Industrial Ethernet - ceTb anga ynpasneHusa npegnpusaTMeEM 1 Ha YPOBHE SYeeK B
SIMATIC- oTKpbITOW, HE 3aBMCUMOW OT U3rOTOBUTENEN CUCTEME CBA3N.

Industrial Ethernet paspaboTaH Ons HEKPUTUYHBIX MO BpEMEHW nepegave
GonbLlUMX 06BEMOB AaHHbIX U NpeaoCcTaBnNsAeT cpeacTsa AocTyna Ans
yOaneHHbIX ceTei.

PROFIBUS - ceTb Ha ypoBHe sveek 1 nonesom ypoHe B SIMATIC- oTkpbITOR,

He 3aBUCMMOW OT U3roToBUTENEN CUCTEME CBA3KN. ViMeloTca ABe Bepcum:

* PROFIBUS - onsa HEKpUTUYHON NO BPEMEHW CBA3W MEXAY PaBHbLIMWU,
WHTENNeKTyanbHbIMU Y3riaMu Ha YPOBHE SIYEEK.

*  PROFIBUS DP - nonesas wu1Ha ans KpUTUYHOrO MO BPEMEHMU,
LUUKNMYECKOro obOMeHa AaHHBIMU MEXAY MHTENNeKTyanbHbIMN
yCTponcTBamm (Mactepamm) 1 noneBbiMM YCTPONCTBAMM.

CoegunHeHus “Point-to-point” (Touka-K-ToUke) NPEMMYLLIECTBEHHO NCMONb3YHTCA
Ona HEeKPUTUYHOIO No BpeMEHU B3anMoobmMeHa OaHHbIMU MeXay OByMA
CTaAHLUMSIMM UNKN NS COEAUHEHMS CTaHLUKU C TaKUMKU YCTPOMCTBaMU, Kak
Hanpumep, naHenu OP, NpuHTEpbI, CKaHepbl LWTPUXOBOrO KoAa, CHUTLIBATENM
MarHUTHbIX KapT.

AS nHTepgeiic (actuator/sensor) ABnsieTCs NOACETbIO AN CAMOTO HU3KOro
YPOBHS B cucteme aBTomaTtusauum. OH No3BonsieT CBA3aTh B €QUHYI0
NHGOPMALIMOHHYIO CTPYKTYPY OaTYMKU, UCMONHUTENbHbIE MEXaHW3MbI U
CUCTEMY KOHTPOINEPOB.

Training Center
for Automation and Drives
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MeToabl KOMMYyHUKauun S7
FmobanbHble AaHHbIe
OC CPU ~ LMKNWYECKMe Ui no cobbITusim OC CPU
) yepes MPI -
OCHOBHbI€ KOMMYHMKaLUn PacwmpeHHble KOMMYHUKaLumn
(He KOHpUrypupyembie coeguHEHUs1) (koHUrypupyemblie coeguHeHUs )
YnpasneHue no YnpasneHue no
cobbITUAM Yepes 0oObITUSIM Yepes
SFC |« »  SFC SFB |[«——| SFB
MPI nnu K-Bus MPI, Profibus
unu Industrial
Ethernet
SIMAT'C 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_16E.18 ">4 Knowledge for Automation

Fnob6anbHble AaHHbIe O6MEH JaHHBIMM HE NPOrpaMMmUpyeTCs, a KoHpUrypmpyeTcs B Tabnuue
rnobanbHbix AaHHbIX. [ns obmeHa ¢ ncnonb3oBaHMeM rnodanbHbIX JaHHbIX
He TpebyeTcs pecypca kommyHukauun CPU.
OTOT MeToA CBA3M NO3BONAET 6€3 NPOrpaMMUPOBaHMS BbIMOSTHATb
uMKnmMyeckmn obmeH ganHbiMu mexay CPU vepes nHtepderic MPI. [aHHbie
0OMEeHMBaKTCHA B KOHTPOSTBHOW TOYKE LMKNa CKaHMPOBaHWs, Korga
obHoBneHo oTtobpaxkeHue npouecca. B S7-400 obmeH gaHHbIMU MOXET
Takke mcnone3oBaTe SFC. MMobanbHble AaHHbIE MOTYT ObITb BBOAAMM,
BbIXO4aMU, MepKepamMu, TauMepamu, cHeTYMKaMm n obnactsamm 61oKoB
OaHHbIX.
CBA3b He NporpamMmmupyeTcsi, HO KOH(PUIYpMpPyeTCH NOCPEACTBOM
rnobanbHon Tabnuubl gaHHbIX. H1 ogHo n3 coeanHeHnn B CPU He gormkHbI
ncnonb3oBaTbCsa AN rnobanbHOM CBA3N AaHHbIX.

OcCHOBHbIe ATOT MeTo CBSA3M MOXET ucrnonb3oBaTbes Bo Bcex CPU S7-300/400 ans

KOMMYHUKaLuUmn nepegayun gaHHbIx Yepes nogcetbs MPI un BHyTpu ctaHumm no K -LumHe.
CuctemHble dyHkumm (SFC), Hanpumep X_SEND Ha cTopoHe nepegaym un
X_RCV Ha cTopoHe npremHuvka, BbI3blBalOTCSA B NOMNb30BaTENbCKON
nporpamMmme.
MakcumarnbHas o6beM NoNb30BaTENbCKUX AaHHbIX - 76 6anToB.
Korga BbI3biBaeTCca cucteMHasa yHKUMS, COeAMHEHME C MapTHEPOM CBSA3N
yCcTaHaBnMBaeTcs U ounwaetca amHamudeckn. B CPU Tpebyetcsa ogHo
cBoboaHOE CoeaMHEHNE.

PacwumpeHHble OTOT MeTOA KOMMYHUKaLuUin MoxHo ucnone3dosate B CPU S7-400. MoxeT

KOMMYHMKauum ObITb NepenaHo o 64 k6 gaHHbIX Yepes ndyto nogcets (MPI, Profibus,
Industrial Ethernet). MeToa ncnonbsyeTt cuctemHble YHKUNOHAmNbHbIE
6noku (SFB), koTopble Takke AOMYCKaKT CBA3b C KBUTUPOBaHWEM. [JaHHble
MoryT ObITb Takke BBeAeHbl unu npoumTaHsl 3 S7-300 (6nokmn PUT/GET).
Bbl MOXXeTe He TONMbKO NepefaTtb AaHHbIE, HO TaKXKe BbINOMHATL Ha
napTHepe CBA3W ynpaBnstoLme gyHKUun, nogobHO OCTaHOBY MK 3amycKy.
[ns cBA3n 3TMM MeToA40M HeobxoanMbl CKOHPUITYPUPOBAHHbBIE COEANHEHNS
(Tabnvua coegnHeHnin) AT COeANHEHNST YCTaHaBMMBAKOTCSA NPU NMOSHOM
nepesanycke CTaHuumM 1 0bbI4HO ocTaloTcs B cune. [na aToro Mmetoga
HeobxoauMbl cBoboaHble coeamHeHns Ha CPU Heobxoaumbl Ans 9Toro.

Training Center Crtp. 16-18/18 ST-7PRO1
for Automation and Drives Cssa3sb 4epes MPI
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SIMATIC S7 Date: 03112005 AY formation and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_17E.1 bl nowledge for Automation
CopepxaHue Ctp
YnpaxHeHusa ans rnasbl "SIMATIC Manager” e 2-5
YnpaxxHeHUs1 Ans rnaBbl «PeAakTUPOBAHNE BITOKOB" .........cccciiiiiiuiiiieeeeeieiiiteeeeeeeetnvre e e e e e e eeaaraaee e 6-13
YnpaxHeHUs1 NSt rNaBbl «JTOTMUECKNE OMEPALINN"...........uveiieeeieeiiiieeeeeeeeeiiee e e e e e et ee e e e e e e eeranaeeae s 14-15
YnpaxHeHnst 4nst rnaBbl «LIMPOBBIE OMEPALMMN"...........coicreieeeeeeeeciteeee e e e e e e e e e e e sarrre e e e e e snraaeeas 16-19
YnpaKHEHNST AN TNABbl K CUMBOITMKA".........ccuvieieieeeieiitieeee e e e e sitteeeeeeeesetaaaeaaeessesaseeeeaessaanreeseasessanns 20
YnpaxHeHus ons rnaBbl «KPYHKLUMN TECTUPOBAHMS .........ueeiieiieeiiieeeeitieeesiieeesseee e s sneee e snee e e e seeeas 21-25
YnpaxHeHust 4ns rnaBbl « XpaHEHNE OaHHBIX B BITOKAX"  ..oc.vviiiieeeiiiiieee e e e e sieeie e e e e e eeee e e e e 26-27
YnpaxHeHus ans rnaebl «PYHKUMN U DYHKLUNOHAMNBHBIE BITOKN"........covviieiiieeeeiieeeseieee e 28-33
YnpaxXHeHUst ANs rMaBbl «YCTPAHEHNE AEMEKTOB" ... .. et eiiiiiiieee e e e eteiie e e e e eeieee e e e e e e e sneeeeeaeeaaennes 34-40
YnpaxHeHus ans rnaebl «KoHdurypauusa annapatypbl U KOHLEMUMA NaMATU" ... 41-42
YnpaxHeHust 4ns rnaebl “OpraHn3aLMOHHBIE BITOKN"............ooiiiiiiiiiiiiee e 43-46
YnpaxHeHust 4ns rnaebl « O6paboTka aHAMOTOBbIX BENMAUMH"..........cccccuiiieieeeeeeiiieeeeeeeeciiieeee e e e 47-50
YnpaxHeHna ans rnaebl «[JOKYMEHTUPOBaHUE, COXPAHEHUE, apXMBALNA"..........cccceveeeeeeeeeeeeeeeeeeen, 51
YnpaxHeHust 4ns rmaBbl “CBaAsb Ueped MPI" e 52-54
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Yn paxKHeHue: CospnaHue npoeKTa

K SIMATIC Manager - [My Project - f-\siemens\My_Proje] =] E3

% File Edit Inzert PLC “iew Optionz ‘Window Help _|5’|5|
Dlil%‘“

&E|h|&| sl o 2 maf'- EE|E
L)

[« NoFiter > ]

Preszs F1 for help. L
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_17E.2 ~ Knowledge for Automation
I'IpvlmeanMe Pe3yanaT ynpaxHeHuA rnokasaH Ha pucyHke

Training Center Crp.17-2/54 ST-7PRO1
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yl'lpa)KHeHVIe : BcTtaBka S7- nporpamMmmbi
HSIHATIE Manager - [My Project - I:\zsiemens\My_Proje] M=] E3
% File Edt Inzet PLC “iew Opton: Window Help - |E‘|£|
D|i|§“|ﬂ| A E |__| By [ < NoFiter > e
H- @ by Project : 1
Press F1 fior help. o
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_17E.3 ">4 Knowledge for Automation
anIMe‘-IaHVIe Pe3yanaT ynpaxHeHuA rnokasaH Ha pucyHke

Training Center Ctp. 17 -3/54 ST-7PRO1
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YnpaxHeHue: BctaBka S7- 6rnoka

HSIHATIE Manager - [My Project - I:\zsiemens\My_Proje] M=] E3

%Eile Edt Inzet PLC Wiew Ophon: ‘Window Help ;lilll
O|=(8% )77 %52 &l [= =5 [ < NoFiter > e
% by Project | 0B

[=+{z1 My Program
(B Source Files

Prezs F1 for help. 2

SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
<

Siemens AG 1999. All rights reserved. File: PRO1_17E.4 " Knowledge for Automation

I'Ipwmeqal-me Pe3yanaT ynpaxHeHuA rnokasaH Ha pucyHke

Training Center Crp. 17 -4 /54 ST-7PRO1
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YnpaxHeHue : Copoc namsatu CPU
.'-,a SIMATIC Manager - [My Project -- EiziemensiMy Proje] OMLINE ;|g|5|
% File Edit Ingert PLC “iew Options 'window Help ;lilﬂ
] =2 e O Y N [ < NofFiter> %] @ w2
EI--% ty Project @System Data 3 SFEO = SFB1 i3 SFBZ
E-{Z] My Program 3 SFB3 3 SFB4 3 SFBS i SFB32
| L+ SFCO £ SFC1 i SFC2 9 SFC3

3 SFC4 3 SFCE 3 SFCI7 i SFC18

3 SFC19 3 SFC20 3 SFC2 i SFC22

Lk SFC24 L3 SFC28 o+ SFC29 i SFC30

o SFC3 {3 SFC32 {0 SFC33 i SFCa4

3 SFC3E o3 SFC37 3 SFC38 i SFC33

Lk SFC40 I SFC41 i SFC42 i SFC43

o SFC44 o3 SFC4R ook SFCA7 i SFC49

3 SFCA0 1 SFCAHT L SFCA2 i SFCE4

{3 SFCA5 3 SFCAE {3 SFCAT i} SFCEE

3 SFCHA o3 SFCR4 3 SFCER i} SFCEE

L SFCE? 3 SFCRE 1+ SFCRI i SFCY2

{3 SFC73 {3 SFCV4
Press F1 far help. i
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
File: PRO1_17E.5 7 e Knowledge for Automation

Siemens AG 1999. Al rights reserved.
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Language | Generall Wi | Eolumnsl .ﬁ.rchivel

YnpaxHeHue : BbIoop MHEMOHUKHN

e ~ |

— Language — Mremonics
englizh
deutsch a & SIMATIC

% |nternational

Example 1 Example 2
JE1.0 SA40
Al1.0 5040

Cancel | Help |

SIMATIC S7

Siemens AG 1999. Al rights reserved.

MpumeyaHue

Date: 03.11.2005
File: PRO1_17E.6

PesynbTaT ynpaxHeHUsi okasaH Ha pUCyHKe

Information and Training Center

‘k« Knowledge for Automation
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SIEMENS

YnpaxHeHue : OTKpbIiTHE U peaakTupoBaHue FC 1

ELADISTLIFBD - [FC1 -- My Project\My Program]

i+ File Edit Inset PLC Debug Wiew Options “Window Help =7 %]
D|2(3-|| S| #|m(2] »|| cild| o

] 3 T e I P

FC1l : Title: j
Lﬁl‘e‘t;r‘u;:‘k‘ ‘1:5 : Title:

I0.0 I0.1 28 .0

| /1 —{

s y
A

Fress F1 for help. | Offline lAbs  [Mw 1

SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_17E.7 ">4 Knowledge for Automation
MpumeyaHue PesynbTaTt ynpaxHeHus nokasaH Ha pucyHke (ansa yyebHoro cteHga ¢ 16-

KaHanbHbIMU MOZYMSMW).
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for Automation and Drives PeweHuns (BapuaHT A)



SIEMENS

I+ File Edit [nzert

ELADISTL!FBD - [FC1 -- My ProjectiMy Program]

YHpax(HeHMe : A3meHeHue fA3blka nporpaMmMmunpoBaHus

FLC Debug Miew DOptions: Window Help

D238 &) 2Ee] ol eldal =
et 2 N N 2 2 e st P

FCl : Title: j
ke ke 1
Hetwork 1i: Title:
&,
oa.0
4] | _*I_I
Press F1 for help. | Oifflire |Abs M1 E
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_17E.8 ”~ Knowledge for Automation

MpumeyaHue

KaHanbHbIMU MOZYMSMW).

PesynbTaTt ynpaxHeHus nokasaH Ha pucyHke (ansa yyebHoro cteHga ¢ 16-

Training Center
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SIEMENS

I+ File Edit [nzert

ELADISTL!FBD - [FC1 -- My ProjectiMy Program]

YnpaxHeHue : CoxpaHeHue FC 1

FLC Debug Miew DOptions: Window Help

D238 &) 2ee] ol eldal =
a| el plpe| mm|E|m === el

FCl Title: j
Metwork 1: Title:
&
0.0 — Q5.0
10.1 =0
K| _*I_I
Saves the active block/source file. | Oifflire |Abs M1 E
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO1_17E.9 ">4 Knowledge for Automation
Training Center Crp.17-9/54 ST-7PROT1
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YnpaxHeHue : 3arpy3ka 6noka B PLC

ELADISTL!FBD - [FC1 -- My ProjectiMy Program]

i+ File Edit |nzet PLC Debug Yiew Option: Window Help

0|22~ =]

= I 1 = W e =]

[ 2 e 5 el e S o e e

FCcl : Title: j
e kil !
Hetwork 1i: Title:
&
0.0 — Q5.0
10.1 =)
K _*I_I
Downloads the active block to the programmable contr | Offline |Abs M1 E
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_17E.10 ”~ Knowledge for Automation
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YnpaxHeHue : BbizoB FC 1 B OB 1

ELADJ'STL!FBD - [DB1 -- My Project\My Program]

iF File Edit Inset PLC Debug “iew Option: 'window Help =181 x|
Dle-E| & #[Ble] <] vl [& ] D@ 2] H#0lE s ]| x|
il w88 DB Cal N
0Bl : Cyelic Program execution (5] Logic Cantral / Jump
Metwork 1: call Block FC1 in LAD

tove

{E Pragrarm Cantral
+ Shift and Rotate

Fcl
EN END

(@] Timers
{39 Word Logic
#-{£g FB Blocks

=l-gg FC Blocks

I )

#-{gH 5FB Blacks
#-{gg 5FC Blacks
@8 Multiple Instances

.- il | ihraries LI
- —
1 | » 2
Press F1 for help. | Dffline |abs  [MNw 1 [IMS |MOD A
® ! -
SIMATIC 87 Date: 03.11.2005 " Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_17E.11 "kd Knowledge for Automation
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YnpaxHeHue : NpoBepka FC 1 (B8 LAD)

E;LADISTL!FBD - [@®FC1 -- My ProjectsMy Program] OMLIME _|I:I|i|
T3 File Edit Inzet PLC Debug Yiew Options Window Help =8| x|

] =2 = e = e e 1 =]
P o2 s T e e [ e

FC1l : Title: j

Presz F1 for help. _ |Abs |
SIMATIC S? Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_17E.12 ")4 Knowledge for Automation
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YnpaxHeHue : PaclumpeHue nporpammbl B 6noke FC 1

m FC1 -- My Project\My Program =] 3

FCl : Exercise: Open and Edit FC1
:I'H:e:tfw:u}::]{_‘li : 3imple Logic Operation
0.0 0.1 28,0
| 4 [
0.2
KI ' 4
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_17E.13 v,’d Knowledge for Automation
Training Center 0. 17 -13 /54 ST-7PROT1
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SIEMENS

YHpaMHeHMe:Hopmaano 3aMKHYTbie U HOpMalribHO Pa3OMKHYTbI€

KOHTAKTbI

3apaHuve: Bo Bcex Tpex npumepax CBET AOMKEH BKoYaThesl, korga S1 aktmBuampyeTtcs n S2 He akTMBU3MpoBaH!

OGopynoBakrue

I n

\ s1 =\ s2

|
I=\| S1 I=|B S2

11.0

KoHTponnep

Q4.0

11.0
KoHTponnep

Q4.0

1.1

(%Light

(%Light

Be
|

.0 111
KoHTponnep

Q4.0

N

(% Light

Mporpammbl
ll 110 111 Q4.0 11.0 111 Q4.0 11.0 111 Q4.0
110 — & 110 — & 110 9 &
|:||:| 1114 — — Q4.0 11.1 — — Q4.0 111 — — Q4.0
A 11.0 A 11.0 AN 1.0
[”:I AN 1.1 A 11.1 A 1.1
= Q4.0 = Q4.0 = Q4.0
SIMATIC 87 Date: 03.11.2005 Iv Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_17E.14 ’kd Knowledge for Automation

YnpaxHeHue

NMpumeyaHue!

BbinonHuTe nporpaMmmy nNpvBeAEeHHYH0 Bbille A515 NPOBEpKu cneaytoLlen
dyHKumMK: Ecnn kntod S1 BKITHOYEH M KoY S2 He BKIMHYEH, CBETOANO AOMKEH
ObITb BKITHOYEH BO BCEX TPEX CIyyasx.

TepMuHbl "HOpManbHO OTKPbITLIA KOHTaKT" 1 "HOPMasibHO 3aMKHYTbIA KOHTaKT"
have different meanings depending on whether they are used in the process
hardware context or as symbols in the software. [JonyckatoT paznuyHble
3HaYeHNs B 3aBMCMMOCTM OT TOFO, MCMOSb3YHOTCS NI OHWN B KOHTEKCTE
annapaTtHbIX CPeACTB UMK Kak CUMBOJSbI B MPOrpaMMHOM obecnedeHun.

Training Center
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Ctp. 17 -14 /54

ST-7PRO1
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YnpaxHeHue: Nporpamma ana yCTaHOBKU pa3nuBa
(Cekuunsa pexunma)

FC15: YnpaxHeHue: Program for a Bottling Plant (Mode Section)

Network 1: Plant On/Off (YcTtaHoBka BKr. / BbIK.)
Q8.1
SR

0.0 —]S

101 —gR Ql—

Network 2: Manual Mode (Py4Hon pexum)

Q8.1

] & Q8.2
104 —C S SR
105 — 1
— & >=1
104 Q8.1 —O R Q
105 — 1

Network 3: Automatic Mode (ABTOMatn4eckumn pexxum)

Q81 |

& Q8.3
104 — S SR
10.5
& >=1
104 —Q Q8.1 —0O R al__
0.6 1

Network 4: Conveyor forward (Jog mode) - KoHBelep Bnepea (pexxum aBUXEHUS)

Q82 |
10.2 — Q20.5

103 —O -

Network 5: Conveyor backward (Jog mode) - KoHBenep Hasag (pexvm ABMXKEHUS)

Q82 |
103 — Q20.6
102 —0 -

Training Center Crp. 17 -15/54 ST-7PRO1
for Automation and Drives PeweHuns (BapuaHT A)
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YI'Ipa)KHeH”e: Tanmepbl

S_PULSE 107 | | [ ]
ssTos —|7v  aco[— 10.5
105 —R QF—

f— s —]

10.7 —S Bl — .
gy P N 0 I v F—
105 —(R Q—aqs8.0 Q8.0

o
gl
3
S
~N

10.7 —8 Bl —
S5T#5s — TV BCD |[—
105 —R Qr—aQ8.o0 Q8.0 - -

10.7 —S Bl —
S5T#5s — TV BCD |—
105 —R Q—Q8.0 Q8.0 . .

S_OT:FDT 10.7 |_| |_| |_|

10.7 —S Bl — 10.5 |_|
gy Py B [ E—
1056 —R Q—aQ8.0 Q8.0
SIMATIC S? Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_17E.16 ")4 Knowledge for Automation
ﬂpwmeanMe PesyanaT ynpaxHeHua npuseneH Ha pucyHke
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YnpaxHeHue: Mporpamma ona nuHMM passuBa (3anosiHeHue U cyeT)

FC16: YnpaxHeHue: Program for a Bottling Plant (Filling Cycle)
Network 1: Filling time for filling bottles (Bpems HanonHeHnsa By TbINKN)

T
S_PEXT
1166 —| S BI —
S5T#3s —| 1y BCD ——
Q9.0
—| R Q -

Network 2: Auxiliary memory marker for conveyor operation in automatic mode
(BHewHmn mapkep ans paboTbl KOHBENepa B aBTOMaTUYECKOM peXnme)

Q8.3 & M 50.1
T1 —9 =

Network 3: Yncrno nycTbix 6yTbINOK

C1
S CU
1165 —{ CU
Q81 —| s Bl —
C#0 — PV CV_BCD |—
— R Qb—

Network 4: Yncno nosnHbIx 6yThINOK

C2
S CU
116.7 —{ CU
Q81 —| s Bl —
C#0 — PV CV_BCD — QW12
— R Qb—

N3meHeHHbIn cermeHT Network 4 ana FC 15: KoHBenep aBuxeTtcsa Bnepen

Q8.2 | 3
10.2 —
>=1
103 —9 Q fO'S
M 50.1 — — B
Training Center Crp. 17 - 17/ 54 ST-7PROT1
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YnpaxHeHue: Mporpamma ana nuHum pasnuea (MoacueT npoaykumm)

FC18: YnpaxHeHue: NMporpamma gns nuHum pasnuea (llogcyet npogykumm)
Network 1: Delete memory words if Plant On (OuuncTtka cnosa npu BKHOYEHUN YCTaHOBKN)

M 4.1 MOVE

Q8.1 P EN OUT [—— MD100

0 — IN ENO [—

Network 2: Count empty bottles (Moac4eT nycTbix 6y TbINOK)

M 8.5 ADD. |
116.5 P EN
MW100 —— IN1 OUT —— MW100
1 —— IN2 ENO ——

Network 3: Count full bottles (MogcyeT nonHbIx By TbINOK)

M 8.7

ADD_|
116.7 P EN
MW102 —— IN1 OUT —— MW102
1 ——1 IN2 ENO —

Network 4: Calculate number of broken bottles (Bbiumcnenune uncna 6paka)

SUB_|
—1 EN
MW100 —— IN1 OouUT —— MW104

Network 5: Display number of full bottles (BbiBog 4ncrna nosnHbix Oy TbInokK)

I_BCD
— EN ouT Qw12
MW102 —— IN ENO [—
Training Center Ctp.17-18/54 ST-7PROT1
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SIEMENS

YnpaxHeHue : NMporpamma onsa NMMHMK pasnuBa
(Ymcno ynakoBoK)

m FC19 -- My Project\Filling M=l E3

FZ19 : Build Packages

= i 1
Hetwork 1r: Full Bottles divided by 6 results Nuwber of Packages
DI
. == EN
MWi0Z — IN1 OUT —#Packages
I_BZD
E— INZ ENo EN OUT =1z
#Packages — IN ENG —
] o
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
File: PRO1_17E.19 v,’« Knowledge for Automation

Siemens AG 1999. Al rights reserved.
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SIEMENS

YnpaxHeHue: Co3gaHne cumBonbHou Tabnuubl ana FC 15

FCl5

Hetwork 1 : Plant On/off

: Exercise: Program for a Bottling Plant

[Mode Section)

-

"Plant oOn'"
" "

S3tart SR
| | 5 o

"Stop"
] /]
I/ [ e

= Rl h)
Hetwork 2: Manual Mode
"Manual Mode'
"plant on" "Manual Auto™ "Enter Mode" )
] | | /] | | =
1 I/ I 1 T = Q
"Plant Cn"
] /]
I/ [ e
"Manual/Auto™  "Enter Mode"
] | | |
1 1
KN H
SIMATIC S7 3 i in
Date: 03.11.2005 " Information and Training Ceqter
Siemens AG 1999. All rights reserved. File:  PRO1_17E.20 ”~ Knowledge for Automation
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SIEMENS

YnpaxHeHue: PyHkuma ,,Monitoring and Modifying Variables®,
(HabnropaeHne U 3MeHeHne NepeMeHHbIX)

VAT -- Prol_16\My Program _To[X]

Address 2ol Aymwbol Comtnent Monitor Format |Monitor Value [Modify

I 1g.0 |"LEL™ Light Barrier LE1 BIN =

I 16.1 |51 Jwitech at Loecation 1 BIN

I 16,2 "5 3witch at Location 2 BIN

I 16.3 "33 3witch at Location 3 BIN

I 1a.4 |54 Switch at final assewbly BIN

I 16.5 ["INI1™ Proximity Zwitch 1 BEIN

I le.6 [MINIZ®™ Proximity Switch 2 BIN

I 16,7 [MINI3™ Proximity Switch 3 BIN

Q 20.1 |"H1" LED at Location 1 BIN

o 20,2 |"Hz2" LED at Locgstion 2 BEIN

Q 20,3 |"H3" LED at Location 3 BIN

Q 20,49 |"HA4™ LED at finsl assenbly BEIN

Q 20,5 |"E1 CONVR™ |Conwveyor operation to right |BIN

Q 20.6 |"EZ CONWVL™ |[Conveyor operation to left |BIN

Q 20,7 |"HORM™ Horn BIN -

1] | A
SIMATIC 87 Date: 03.11.2005 ' Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_17E.21 d Knowledge for Automation

ST-7PRO1
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SIEMENS

Tahle Edit

e War - VAT

D& & ¢

YnpaxHeHue: N3meHeHUe nepeMeHHbIX B pexume Stop

Wiew Optioh: “Wwindow Help

IS [=] B3

Set Trigger. .. Ctrl+F gt |anl| Gt [wn] sm
Manitor Clrl+F7 Gﬂl I I Il Il —l
b odify Chil+F3

Jpdate Monitar Walues F¥

Activate Modify Yalues F3

Enable Peripheral Dutp ift+F3

Dizplap Force YWalues F2

Eaice
Stom Earemig

raditpialie as Eamment B

KWAVAT1 — Mein Projekt\Mein Programm OMLINE O] x|
| Address |[Svibol |Monitor Format |Monitor Value |[Modify WValue
jein) 4 [——- HEX WHE1GHFFFF
aeing 6 |——— HEX WH1EH#CAFE
Toggles 'dizable output' of the penpheral outputs ondoff. Enables Active | INS |DNLIN | Edit |3 41 A
S I MATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. Al rights reserved. File: PRO1_17E.22 1”4 Knowledge for Automation
ST-7PRO1
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SIEMENS

YnpaxHeHue: Ucnonb3oBaHue TOYeK BKITHOYEHUSA ANSA U3MEHeHUs
nepemMeHHbIX PYHKLMU

Define Tngger H

— Monitor Trigger Paint

— Moritor Trigger Frequency
= Onee
' Every cycle

s Start of cycle
= End of cycle
= Transttion to STOP

— Modify Trigger Point — Modify Trigger Frequency

 Onee
" End of cycle =
" Transition to STOP

% Start of cycle

Cancel

HononHuteneHas cetb B OB 1 nporpammsl "My Program"

Help

= haket ]
?Ietwurk 1.': Exercise: Setting the Trigger while using the "Modify™ Function
8.6
& 5
Q8. 6=
. " -
SIMATIC 87 Date: 03.11.2005 " Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_17E.23 ’>4 Knowledge for Automation
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SIEMENS

Table Edit Insett PLC

St Var - Force Yalues : MPI

2 [Simulation]

YnpaxHeHue: Forcing (npuHyauTenbHoe ynpasneHue Bbixoaamu)

Wiew Options Window Help

o SErINEEen. IetrieH
[ij =5 gy 8 e el et | s
D=l &) Wariter CHl+F7 e il
1 Force Yalues : MPI fyl ity i) ol
| Lddress I SW“]’l ¥ [ ate omtor Yalies:  EF
Activate Modipialies =
Erable Benphenal Dutputs: ShitteES
Dizplay Force Walues F2
Stop Forcing
Eoreeiialue as Eomment. B2
I 0.0 |-—- |BIN ZH1
I 0.1 |-—- |BIN Z#0
I 0.2 |-—- |BIN ZH1

Aictivates the current force variables in the module. INS | OMLIN|Edit (441 4
ate: 03.11.2005 % Information and Training Center
D. .
Siemens AG 1999. All rights reserved. File: PRO1_17E.24 ")4 Knowledge for Automation
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SIEMENS

YnpaxHeHue: O6begnHeHne COCTOSAHUA NporpaMmmbl U
HaGnaAeHNA nepeMeHHOU

ERLAD/STL/FBD - [@FC1 - Prol1_16\My Program] ONLINE I =1
i3 Fil= Edit Inset PLC Debug Yiew DOptions Window Help =& 5[
o2 = N = e v 2 i 5 = s L
FCl : Exercise: Open and edit FC1 j
LR i )

0.0 0.1 4.0

1 1 A £y

I Ll L
0.2

[~
Press F1 far help. i Abs |Nw1 |F\ead-DnIy | i
3 Var - [@Variable Table3] ONLINE o =] |
ﬂﬁ Table Edit Inzeit PLC “arable Wiew Options Window Help g 5'
Dz(El 8| o]l o) 2| 2|2 | x|| sfer w] a5l 2|
I Address |Symhnl|l‘{nn1tnr FnrmatIHDnltnr Value IHndlfy Ualuel
Q 20.7 |"HORN™ |BIN z2#0
FQE zZ0 -—- HEX Mo monitor wvalue
I 0.0 |—- BIN z2#1
I 0.1 |—- BIN 2H0
I 0.2 [——- BIN 2#1
Prol_164My Pragram INS DNLIN|Monitor ’ﬁ i
° . .
SIMATIC 87 Date: 03.11.2005 " Information and Training Center
Siemens AG 1999. All rights reserved. File:  PRO1_17E.25 ~ Knowledge for Automation
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NMporpamma ycTaHOBKM pa3fiuBKu - XpaHeHue
AaHHbIX (1)

YnpaxHeHune

My Projecth\FUELLEN

m DBS

B
m
d
:
i
=

STRUCT

i
:
=

&
o

b
b
b

+4.0| (broken

END STRUCT

]
g
=
2

i
b3

£

1}

it
£
S

Information and Training Center

0
=}
S
N
oo}
o

SIMATIC S7

Knowledge for Automation

PRO1_17E.26
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ST-7PRO1

Ctp.17-26/54 PeleHusi (BapuaHT A)

Center

ining

for Automation and Drives

Tra



SIEMENS

YnpaxHeHue: lporpaMmma ycTaHOBKMU pa3fiMBKU - XpaHeHUe
AaHHbIX (2)

SIMATIC 87 Date: 03.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO1_17E.27 v,’d Knowledge for Automation
Training Center Ctp. 17 - 27 1 54 ST-7PRO1
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SIEMENS

3 File Edit Insert

9 -- My Project\FILLING]
PLC Debug Yiew DOptions Window Help

ana>K|-|e|-w|e: Mcnonb3oBaHue NnoKanbHbIX nepemMeHHbIX
HHLAD/STL/FBD - [FC

=1 x]

Dl=(2-=] & &[] o] cidal o

&1 e Bl ==

|=-Cl=] we

AR
e
R
SRR
R

i
s

it
R
priciinsiniiaiiiid g
piinieeeiidini

Sdddddddddataeeg

]
4
2

s

it it
s
T
i
g
s
2

.

oo

o

2
i

i
B

Packages

INT

s

R
s
Ei
EERRRER
- 2

s
EEEnaE
R

i
fri
S
ittt

Fz19 @ Build Packages
Hetwork 1/:

KIS

Div_I
...=—EN
MWl0Z == IN1 OUT —#FPackages
|_BCD
f=——1INZ ENO EN OuUT
#Packages — IN ENO

Nuwber of Full Bottles diwvided by & results Nuwber of Packages

o

Fress F1 for help. | Ofline Abs  [Nw [INS [MOD ﬁ
ate: 03.11.2005 % Information and Training Center
Q .
Siemens AG 1999. All rights reserved. File: PRO1_17E.28 ")4 Knowledge for Automation
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ELAD/STL/FBD - [FC20 — My Project\FILLING]
F File Edit Inzet PLC Debug “iew Options ‘Window Help

YnpaxHeHue: PepgaktupoBaHue FC ¢ HasHa4yaeMbIMU NapamMeTpamm

[_ O[]
=8|

Dlelz(8] @) &[] o]l vl o] o ] Bl ol ]

Hame

Initial V¥alue |[Comment

Disturbance Input

Acknowledge

Flash Frequency

Edge_Marker

Display

Report Memory

|
FCZ0 : Editing & Parameter-assignable FC j
:'N:e:t:\{n:r:k::lj: Report Memory
#Report Me
#acknowled MoOry #Flash Fre
ge RE quency #Display
|l R © | 1 (—
#Disturban #Edge Mark
ce_Input er
|l (e} 5
#Report_Me #Disturhan
mory ce_Input
— i s
Press F1 for help. [Offine abs | [INS [MOD 4
ate: 03.11.2005 O Information and Training Center
D' Knowl for At i
Siemens AG 1999. All rights reserved. File:  PRO1_17E.29 ~ nowledge for Automation
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SIEMENS

YnpaxHeHue : BoizoB FC ¢ HasHa4yaeMbIMU napameTpamMmu
m OB1 -- My ProjectFILLING 1H[=1 E3
Hetwork 3 : 1st call of FCZO ;I
Fcz0
. —|Ew
Disturban
I1.3 —ce_Input
Acknowled
Il.Z—9=
Edge Mark
Flash Fre er M40, 1
M10.3 ——quUEncy _I
Displayf—g0,3
Report_Me
M40, 0 —fory ENO
Metwork 4: Ind call of Fo2l
Fcz0
. —|Ew
Disturbhan
I1.4=—ce_Input
Acknowled
Il1.Z—9=
Edge Mark
Flash_Fre er =140, 3
M10.3 —|quency
Displayf~g9,4
Report_Me
MA0, 2 —{raory ENC
| 47
SlMATlC 87 Date: 03.11.2005 ;' Information and Training Center
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SIEMENS

YnpaxHeHue: PegaktupoBaHue pyHKUMOHaNbLHOro 6noka

S LAD/STL/FBD - [FB20 -- My Project\FILLING] M= =
{3+ File Edit Inset PLC Debug “iew Options “Window Help _Iﬁ'lil
Di|e-@| & &lel@| o] cildnl of & | mf ] JeEEolE]s | o] kel
Hame Initial W¥alue
Disturbance Input FALSE
in Acknowledge BOOL FALSE
in Flash frecuency BOOL FALSE
. Ofout Display BOCL FALSE
|in_out
stat Edge_Marker BOOL FALSE
stat Report_Memory BOOL FALSE -
_>l_I
FEZD : Editing a Function Block ;I
____D_]’.':k_‘:l}: Report Function _I
#Report_Me
#Acknowled wmory #Flash fre
ge e} quency #Display
N e Q N {—
#Disturban #Edge Mark
ce_ Inpubt er
N {r) 2
#Report Me #Disturban
mory ce Input
| A ||
I/I 1T
=
Press F1 for help. Offine Abs | [INg |MOD 4
. " -
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SIEMENS

TecTUpoBaHue

YnpaxHeHue: BbizoB pyHKLMOHaANbLHOro 6y10Kka u ero

Hetwork 1: lst call FEZ0

DEZO
FEZ0

. —EN

Disturban
I1.3 —2e_input

Acknowled
Il.2 —ge
Display~g9,3
Flash fre
Mi0.3 —q e
Metwork 2/: Znd call FBZO
DEZ1
FEZO
. —EN
Disturban
Il.4 —pce_input
Acknowled
Il.2—0ge
Display—o9.4
Flash fre
M10.3 —g e
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SIEMENS

yl'lpa)KHeHMe: Pacno3HaBaHue TMNoB nepemMeHHbIX

Addre=ss |Decl. Hame Type Initial Walue (Comment
0.00in Hurber 1 WORD WHE1EHD
Hurber 2 WORD WHE1EHD
Result WORD WHE1EHD
E. stat Max_wvalue INT
0.0(temp Intermediate result |INT
Komanaa T 21JdJ]1 =] JTl=r =11 =rl rl =1 L3
o6. |Nokan. | [A6contoT|CumBonuu. | |[BpemeHH.| Ctatunu. |Mapametp
L #Number_1 X X X
L #Number_2 X X X
T #Max_value X X X
L #Intermediate_resulf] X X X
L “Number_ 1" X X
T MW 40 X X
T #Number_2 X X X
SIMATIC S7 bate: 03112005 Jy  fomtion and Training Cente
Siemens AG 1999. All rights reserved. File:  PRO1_17E.33 ”~ Knowledge for Automation
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SIEMENS

YnpaxHeHue: Nonck n yctpaHeHue oLINMOOK, BbI3bIBAKOLWUX PEXUM
Stop
Ownbka MecToHaxoxpaeHue HenpaBunsHo -> [paBunbHO

1 OB 1, Network 5 CALL FC 30 -> CALL FC 23

2 FC 23, Network 2 T DB4.DBW 2 -> T DB5.DBW 2

3 FC 23, Network 3 T DB5.DBW 40 -> T DB5.DBW 4

4 FC 20, Network 1 L PIW 362 -> L PIW 352 ( L PIW 304 )
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
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SIEMENS

YnpaxHeHue: Henonaaku, cesizaHHble ¢ | u B ctekamu

Bonpochl Owwwmbka 1 Owwnbka 2 Owwnbka 3
B kakom Grnoke n B Kakom FC 100, NW 2 FC 101, NW 2 FC 102, NW 2
VHCTPYKUMK npomsoluna owmnbka? | BTI OPN DB[MW 30]

B yem npuumnHa ownbkn?

Ownbka npeobpa-
3oBaHus BCD

HenpaBunbHbIN HOMep
6noka nput OPN DB

ownbka goctyna K
nepudepuu, 3anucb

Kakvie 6roku BbINONHANMCH BNIOTb

OB 1, FC 100 OB 1, FC 101 OB 1, FC 102
00 OLWnBKN?
Kakve BennynHbl 661nm B Accu 1: 8A Accu 1: 80 Accu 1: 4868
aKKyMynsiTopax Ha MOMEHT
owmnbkn? Accu 2: 5 Accu 2: 5 Accu 2: CAFE

Moyemy owmbka npousowna?

He ponyctumoe 3Ha-

Heseprein Homep DB

HeepHbIn agpec

yeHune BCD B Accu 1 B MW 30 nepudepumn
Kakne 6nokn aaHHbIX 6binn
A DB 104
OTKPbITLIMIN?
. ' -
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SIEMENS

YHpax(Hel-wle: YCTpaHeHMe JIOrM4eCKunx nporpaMmMHbIX owunoboK
Ownbka MecToHaxoxpaeHue HenpaBunsHo -> [paBunbHO

1 FC 15, Network 2 AQ81->AQ8.0

2 FC 15, Network 5 =Q20.5->=Q20.6

3 FC 16, Network 1 Al16.1->A116.6

4 FC 20, Network 2 ~R*-> <R*

5 FC 19, Network 1 LO->L6
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
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SIEMENS

YnpaxHeHue: BknroyeHne onarHoCTU4HeCKNX cooobLeHnmn

EI'I'-! Displaying CPU Messages =]
Fil=  Edit PLC ‘“iew DOptionz Help

e8| S| (|

Event ID- 164 4302 Al
Drate: 05.31.99 Timne: 03: 3503333 pm
Pragrari: My Projectybdy Station

Mode transition from STARTUP to RUM

Startup information:

- Time for time stamp at the last non backed up power on
- Single processor operation

Current/lazt startup tppe:

- arm restart tiggered by switch zetting

Permizzibility of certain startup types:

- M anual warrn restart permitted

- Automatic warm restart permitted

Last valid operation or zetting of autamatic startup type at pawer an:
-wfarm reztart triggered by zwitch zetting

Presvious operating mode: STARTUR [warm restart]
Requested operating mode: RUMN

R eady Meszage b of 5 zelected. HLM
P
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SIEMENS

YnpaxHeHue: BbiBoa nonb3oBaTenibCKUX COOOLLEHNI

m FC15 - My Project\FILLING M=
-

FClS : Title:

:&I:e:t}r:o}:j&::l} : Outputting User Messages
s SFC52
FI
Q8.2 — —EN
2::1
MO.0—
MO.0 =D —— SEND

WH#l6#2101 — EVENTN

M54 — INFO1 FEET VAL [—L52
MD5E — INFOZ ENO|—
-

KNI v
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SIEMENS

YnpaxHeHue: PaspewieHne AnarHoCTMYECKMX NpepbiBaHUA WU
mMuTaumsa aecekTtoB obopyaoBaHusA

Path:

ﬁlModula Information - Al4/A04x14512Bit OMLINE

|D nlineihy Station\CPLI3T4

_[ox|
CPU operating mode: RN
Status: Error Module operating mode: - - -
I Diagrostic Imterrupr|I
Drescription: AldAA04:14/12Bit System [D: SIMATIC 300
Wersion: Order No./Description [ Component [ wersion |
BEST 335-FHGO0-04B0 - -
Rack: 1] Address: 1352
Slat 10 %34/ Module Information - Al4/A04x14/12Bit ONLINE (=]
Path:  [OnfingMy StationhCPU314 CPU operating mode: ~ RUN
Status: Emrar Module operating mode: - - -
Status: Module faled (diagnostic intermupt| | General | Diagnostic Interupt
Standard module diagnostics:
ADC/DAC e
External emror,
Internal error,
Miszing extemnal ausiary voltage
Module failed.
User information available
Close I Update Frint
Channekspecific diagnostics (channel no. 0 - max):
Chatnel Mo. | Emaor
Close: Update: Pint. Help
ate: 03.11.2005 % Information and Training Center
0 Knowl for A i
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YnpaxHeHue : CynTbiBaHMe CUCTEMHON MH(popMaLIMm
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SIEMENS

YnpaxHeHue: YTeHre BbIX0oA4a U aganTaLuAa OENCTBYOLWEN

KOHc(puUrypaumm

E{; HW Config - [My Station [Configuration] -- My Project]

E“] Station  Edit Insert PLC Wiew Optionz  Window  Help

D[(3-(2 (8| &| el silssl =@ 28 K|

1]

=3(0) UR
1 -
2 CPU314
3
4 DI E=DC24Y

Press F1 far help.

[ uR
Slot M odule Order Murmnber MPI Address | Address [ Address Comment
1 =
2 CPU314 BEST 314-1AE04-04E0 2
3
4 DI1E=DC24 BESY 321-1BHO0-0840 0.1
] DI1E=DC24 BESY 321-1BHO0-0840 4.5
g DOTE=DC24 A0 54 BESY 322-1BHO0-0840 8.9
7 DOTE=DC24 A0 54 BESY 322-1BHO0-0840 12.13
a8 DI1E=DC24 BESY 321-1BHO0-0840 1617
DOTE=DC24 A0 58 EESY 322-1BHO0-0440 -
g -

[z

SIMATIC S7
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SIEMENS

YnpaxHeHue: HazHaueHne napameTtpa Clock Memory (6ant
BpPeMeHHOW CUHXPOHU3aLUun) 1 NpoBepKa
Properties - CPU314 - [RO/52] E3
Time-0f-Day Intermupts | Cuyclic Intermupt | Diagnostics / Clock I Protection
General I Startup Cycle / Clack Mermary Fetentive Memary I Interrupts
— Cycle
[ | lpdate pracess image table cuelcall
Scan cycle monitoring time [me]; 180
| i etz e = = e IEI
Cycle load from communication [£]; |2D
S ol prasessmags) I 'I
r— Clock Memary
¥ Clock memary
b emany bute: |1 a
Abbrechen | Hite |
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
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YnpaxHeHue: OnpeneneHue tuna ctapta B OB 100
= OB100 -- Pro1_16L\My Station\CPLU 314 =]
QE100 @ "3tartup” j
Lﬁl:e:t:z_;f:e:r:l{_‘lz: Determining type of startup in OE 100
L #0OE100_STRTUP //Startup identifier
L B#le#E1 SfManual cowp. restart identifier
=1
= a] 5.4 J/Manual comp. restart indicator
EEC ffCconditional block end
= o 8.5 J/Automatic comp. restart indicator
1 )
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SIEMENS

YHpax(HeHMe: YcTaHOBKA CUCTEMHOrO BpeMeHuU

Set Date and Time |
Eath: IM_I,I ProjectMy StationhCPL=E14
— Date and tirme or...
PG/PC M odule
Timne: 09:02: 18 am 09:02:18 am
D ate: 02 /03/99 02 /03 /99

W Lze settings from programming device / PC

Cancel Help
SIMATIC 87 Date: 03.11.2005 ;v Information and Training Ceqter
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SIEMENS

(uMKnNuyeckoro npepbiBaHUA)
Properthies - CPU314 - [RD/S52)

General I Startup I Cycle / Clock Memon I Retentive Memony I Intermupts

Tirme-0f-D ay Interrupts Cyelic Interrupt Diagnostics / Clack I Frotection

Pricrity Ewecution [ms] Phasze offzet [mz)
iz | [Fo0o C
neal |8 2000 P
upsz |8 [ 1000 [o
upzs i B P
oeze [ [zo0 o
0835 12 [16d [

(B |13 m OB35 -- My Project\My StationA\CPU314

YnpaxHeHue: CoszgaHne muraHua ¢ nomoluybro Cyclic Interrupt

M= B3

oBEz 14
"Cyolic Inkerrupt”

npzs [is OB33 @

-

r ]
Hetwork 1i: Exercise: Creating a Flashing Light with Cyclic Interrupt
Lemmmam== k'
M35.0
5 =
M35.0 =0
e — -
ok | Ll 2w
° ’ -
SIMATIC 87 Date: 03.11.2005 " Information and Training Center
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SIEMENS

General |

Pricrity
oe1le [z
wzi1 F
oElz 2
i)zl FI
ol 2
opiE 2
oEle 2
oElz. 2

YnpaxHeHue: HanucaHue nporpaMmmbl gns npepbiBaHUs MO

Properties - CPU314 - [RD/52) 1]

Startup |
Tirne-0F-Day [nterrupts

BpemMeHn aHA

Interripts I

I Fietentive Memony I
Frotection I

Mhagnostics / Clock I

Cycle / Clock Memory
Cyelic Interrupt I
Tirne:

Active  Execution Start date

= [ =i, = [n1 ik ag [17-0n-nn

m OB10 - My Project\My Station\CPU314 =] E3
-

OE10 "Time of Day Interrupt”
:&I:e:t}r:o}::k::l}: Exercise: Writing a Program for a Time-of-Day Interrupt
220.7
& 3

Qz0. 7 =)

m 0B1 -- My Project\My Station\CPU314 - [O] =] N

& 4

0Bl "Main Progratn Sweep (Cyocle) ™
L = b
Hetwork 1r: acknowledge Horn
Qz0.7
& R
I1.7— —
-
€ 3y
I
SIMATIC 87 Date: 03.11.2005 " Information and Training Center
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SIEMENS

YnpaxHeHue: HasHauyeHne napameTpoB aHaNnoroBomMmy Moaysnro
SM335

Properties - Al4/404x14/12 bitz - (R0/511)
Generall Addressesl Inputs  Dutputs |
~ Enable
¥ Diagnostic intermupt I | Herdivare interet on ehdof cele
Properties - Al4/404x14/12 bits - (R0/511)
Output | 0
Generall Addrezses  Inputs | Dutputsl

Diagnostics

_ |
Group diagnosis: I: Enable

[V Diagnostic interpt = Hardiware imtemupt o erd aficpcle

Output value

Type: I\-f— I_ ‘ Sean cycle time far 4/D conversion: 05 =5 ms ‘
Area; IUtoWV I

Input |
Reaction ta CPLI STOP: [owric F= B

Diaghostics

1] | 1 2 3 |

Group diaghosis:
‘with wire break check:

Measuremant
Type of measurement: |V |\-r | . | -
M eazuring range: IDto‘IDV IDt01DV I I

Coding key ssiting [ACD]  [ACD] (8] (8]

Abbrechen Hifr=

SIMATIC 87 Date: 03.11.2005 ;' Information and Training Ceqter
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YnpaxHeHue: HasHauyeHne napameTpoB aHaNnoroBomMmy Moaysnro
SM331

Properties - AlZ2x12 bits - [RD/510] |

Eenerall Addreszes  Inputs |

—Enable

¥ Diagnostic interupt [~ Hardware interupt when limit value excesded

| Rt | 0-1 |

Diagnostics

Group diagnosis: v
With wire break check: r

tleasurement

Type of measurement; I'V'
Measuring range: |+.r'- 10

Coding key setting: [B]

Integration Time IED ms

Trigger far hardware interrupt Channel 0

Upper lirmit value; I
Lowwer limit walue: I

Abbrechen | Hile |
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SIEMENS

ana>|<|-|eHv|e: KOHTpO.ﬂb YPOBHA XXNOKOCTU

m FC20 -- My Project\FUELLEN M=l B3
FCZ0 : Exercise: Control Level j

Hetwork 1: Scale Analog Value

Fcl0s
. —{EN
PIW35Z — IN
£.000000e+002 —HI_LIM RET_VAL ~#error_sfcl05
0.000000e+000—LC LIM OUT —#Level
0.0 — BEIPCLAR ENGC
él:e:t_;f:n_;::k::%: Message if min. Level lower
CMP =R
#Level ——{IN1
&
5.000000e+001 — IN2 — Q8.2
Mi0. 3 =— —l
E1 [
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SIEMENS

Moayns

m 0B82 -- My Project\FUELLEN

YnpaxHeHue: [lnuarHocTtnyeckoe npepbiBaHue OT aHarNoroBoro

O[]

0BBZ : Exercise: Diagnostic Interrupt from an Analog Module j
Hetwork 1: Store Incoming, outgoing Event in a tewmp. Variable
MOVE
. —EN #incoming out
OUT [~going
#0BSZ_EV_CLAS
3 —IN ENO—
P = el L]
Hetwork 2v: Set aux. Marker, reset if incoming and outgoing Event
CMP ==|
#incoming out
going —INl
&
57 —INZ —
CMP ==|
#0BSZ_MDL_ADD
R —1n1 M8z.0
SR
352 —INZ — —3
ChP ==|
#incoming out
going —INl
&
56 —{INZ —
CMP ==|
#OESZ_MDL ADD
R —INl
352 —INZ — R o
KT 4
ate: 03.11.2005 % Information and Training Center
0 Knowledge for Automati
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YnpaxHeHue: ApxmBauusa rnpoekra

ESIMATIE Manager - [My Project -- d:\s7_Kurse\Mein_Pro] Archive

Edit |nzet PLC Wiew Options “Window Help ) Projects ® Wbaies
[ Hew... Chrl+M
: ‘New Project’ wWizard... Name [ Storage Path _ ﬂ
=l 0 0 beigpiele D:he?_Kurgehbeizpiel
ZPEN... X X L Diagnose dha7_KurzehDiagnose
Open Yersion 1 Project... FEHLER_1B Dt _KurzeFehler_1
Close FEHLER_32 D7 _Kurse\Fehler_3
- hugo dha7_Kursebhugo
57 Memary Card » by Project [:hsiemensiidy_Proje
WwinLC File >
Savehs.. Archive:
Delete... IM_!,I Project
Rearrange...
Manage... Browse... |

| dehive_____________|WAchive - Seleot Aichive 7]

Retrieve. .. = 7
= Speichern jn:l (3 archive j il i

Print b
E"n . Eigene ElPol_32zp  EllUpo_ 16z

age Setup... SPS_Techn 3 Stoe_16.2ip B Upro_321zip
Il el B3 Fehl_16.zip €3 5toe_16l.2ip
Frint Setup... B Fehl_32.zip €3 Stoe_32.2ip
1 My Project [Project] -- f:hzsiemensiky_Proje % EBT‘?[BT'Z.ID ggtieq?l'.zlp
2 Accessible Nodes o i

Prol_1Ez.zi Syh_321.zi
3 My Project [Project] - d:%s7_kurse\kein_Pra @ SR @ e

4 Prol1_1EL [Project] -- D:Ae?_Kurzehenglisch'Pral_16L

Dateiname: Mu_p_1.zip Speichern I
Exit Alt+F4 I

Dateityp: F¥Zip 2.50 Archives [*.zip) = Abbrech

Saves a project or library [comprezsed] in an archive. I J ﬂl
SIMATIC 87 Date: 03.11.2005 Iv Information and Training Ceqter
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Yn pPaKHeHune: nO,EI,FOTOBKa K CoOeaAUNHEeHUNIO
Yyeb6Hoe mecTO 1
Y3en No......... Sretunat
I CPU-MPl agpec: 2
Y4y4yebHOe mecTo 2
CTaHumsa 2
CPU-MPI agpec: 3
SIMATIC 87 Date: 03.11.2005 " Information and Training Ceqter
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YnpaxHeHue: KoHdurypupoBaHue cBA3n Yepe3s rnobarnbHble
AaHHble

K4 SIMATIC Manager

- [GD Communication -- C:\s7_courses\aD_Commu]

ER File Edit |nsett PLC “iew DOptions ‘window Help =18]x]
|‘_‘|||;|§“ g{j|h|g| a2 B )= [« NoFiter > 19| @
ER=1G0 " F@ 452 TEMPI)

F A5

i‘iﬂﬁﬂ - [MPI[1] [Global Data] -- GD Communication]
@] GD Table Edit |nsett PLC “iew ‘window Help - |5’|5|
Press F1 far help. ﬁrlnl @I b4 ||E| il ﬂl -P@IC-P ﬂl EI
Global Data ASTY AS2Y ﬂ
Identifier CPU314 CPU314
1 |GD1.11
2 |GD1.21
3 |GD
4 |GD
R IGG0
KI
| Compiled - Phase 1 |Offline
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
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SIEMENS
YHpax(HeHMe: HabnoaeHune nepemMeHHbLIX B Pa3J/IMYHbIX CTaHUUNAX

Flfvar - vAT1 [_[O]

Table Edit Ingert PLC “anable “iew Options ‘wWindow Help

Dl={El 8] flelelo] wl 58]0 ] x| S]] ] 2|

A WATT -- GD_Communication\Station1A\CPU314
Lddress ISmnthIHDnitDr FDrmatIHDnitDr UalU.EIHDdif‘_E,F Ualuel
Iw 2 |-—- HEX
T 12 |——- HEX

Address ISmanlIHDnitDr FDrmatIHDnitDr UaluEIHDdify ‘i.FaluEI

Iw a2 |-—-- HEX
Qmr 12 |——- HEX

Press F1 for help. [INS | |Edit [341 o
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OcHoBHbIe oTnnyusa ot S7-300
(@ )

0 bBonbwasa namMaTtb n 6onble obbembl TQ/M/T/C

0 MWsbupaTtenbHasa agpecauus mogynen BXoAoB/BbIXOA0B

O

Bo3MOXHO NoAKnYeHue K kop3amHam pacmpenus (EU) S5 um
ucnonb3oBaHue S5 - moagynen CP/IP

Bonblie cucteMHbIx (pyHKUMI, Hanpumep, SFB Ana KoMmmyHukaumm
Pa3mep 6noka go 64 k6 n 6onblioe konuyecteso DB

MonHbIM Nnepe3anyck u Tennbiv ("warm") pectapt

CpaBHeHue 3aA4aHHOM U TeKyLen KoOHdUrypauum npu ctapre

Moaynu MoryT 6bITb yaaneHbl 6e3 OTKNIYeHUs OT MUTaHUA

0O 0000 0o

PazgeneHune o6nactu oto6paxeHUs npouecca Ha 4acTu C pa3nUyHbIM
noeegeHnem npv o6GHOBNEHUK

O

HasHavyaemble npuoputeThbl ansa 6nokos OB

O

PasnuyHbie 6noku OB ansa umknuyeckux, annapatHbIX U BPpeMeHHbIX
npepbiBaHUM

0 BnoxeHHocTb 6nokoB Ao 16 ypoBHewn

0 MWs3bupaTenbHbIN pa3mep L cTeka Ans Kaxnoro npuopuTeTHOro ypoBHA

O 4 akkymynsaTopa

(Z o MuoronpoueccopHas cuctema )
SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
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Pasnuuus Bbllwe ykasaHbl ocHOBHble pasnuuusa mexay S7-400 n S7-300, ¢ koTopbiMu Bel
paboTanu B 3TOM Kypce.
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CPU S7-300, TexHU4Yeckue gaHHble, YacTb 1
CPU 312 IFM 313 314 314 IFM 315 315-2 DP 316-2 DP 318-2 DP
Bpems BbinonHeHus
ABOWYHaA KOMaHAa 700 HC 700 HC 300 HC 300 HC 300 HC 300 He 300 He 100 HC
3arp./nepepaya(cnoBo) 2400 HC 2400 HC 800 HC 800 HC 900 HC 900 HC 900 HC 100 HC
16-bit apucdpmeTuka (+/-) | 2400 Hc 2400 He 1500 HC 1500 HC 1500 HC 1500 HC 1500 HC 100 HC
apudmeT. ¢ NnaB. TOYK <60 mKC <60 mKC <50 mkc <50 mKc <35 mKc <35 mkc <35 mkc 0,6 mkc
MamATb nonb3oBatens
Pa6oyvasn naMATb HC HC 6 k6 12 k6 24 k6 32 k6 48 k6 64 k6 128 k6 512 k6
3arp. namaTb(BHYTpeH.) | 20 k6 20 k6 40 k6 48 k6 80 k6 96 K6 192 k6 64 k6
3arp. gamMATb(BHewWHAA) | - 4 M6 4 M6 - 4 M6 4 M6 4 M6 4 M6
Appecauus
MamaTb MepkepoB (6uT) | 1024 2048 2048 2048 2048 2048 2048 8192
YacoBble Mepkepbl(6uT) | 8 8 8 8 8 8 8 8
Tanimepbl 64 128 128 128 128 128 128 512
CueTumkmn 32 64 64 64 64 64 64 512
Yucno 6nokos
FB 32 128 128 128 192 192 256 1024
FC 32 128 128 128 192 192 512 1024
DB 127 127 127 127 254 254 511 2047
O6nacTb oTo6paxeHus 32 6aunT 128 6ant | 128 6aur 124 6awnt 128 6anT 128 6anTt 128 G6anTt 256 6ant
(Bxoabl/BbIXOAbI) Kaxxpaas Kaxxpaas Kaxxpasn Kaxxpaas Kaxxpaas Kaxpasn Kaxaasn Kaxnpas
Makc. pasmep o6nactu 32 6aunT 32 6aunT 768 6ant 752 6ant 768 6ant 1024 6ant 1024 6ant 8192 6anT
110 Kaxpas Kaxxpas Kaxpasn Kaxpas Kaxpas Kaxpasn Kaxpasn Kaxpas
BcTpoeHHble MPI MPI MPI MPI MPI MPI, DP MPI, DP MPI/DP,
UHTepdencbl DP
SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_18E.3 ">4 Knowledge for Automation
BeeaeHue Y106kl OLEHUTL TEXHNYECKYIO crneumndukaumio S7-400, nocmoTpuTe npexae

crneumdpukaumo S7-300. daHHble Ha 5.99. [Ins camMbiX NOCNeAHNX TEXHUYECKNX
OaHHbIX, NoXarnyncTa cnpaebTeck B katanore ST 70.

Training Center - ST-7PRO1
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CPU S7-300, TexHU4Yeckue gaHHble, YacTb 2

CPU 312 IFM 313 314 314 IFM 315 315-2 DP 316-2 DP 318-2 DP

OpraHusauunoHHble 6noku | OB OB OB oB OB OB OB OB

CBOGOAHBIN LMK 1 1 1 1 1 1 1 1

npepbIBaHUA NO BpemMeHun | - 10 10 10 10 10 10 10,11

npepbIB. N0 3aAepxKe - 20 20 20 20 20 20 20,21

LMKIMYecKue npepbiB. - 35 35 35 35 35 35 32,35

annapaTtHble NpepbIB. 40 40 40 40 40 40 40 40,41

TeHeBOW npouecc - - - - - - - 90

cTapToBble 100 100 100 100 100 100 100 100,102

ACUHXPOHHbIX OLIMGOK - 80-82, 85, | 80-82, 85, 80-82, 85, 80-82, 85, 80-87 80-87 80-87

87 87 87 87

CUHXPOHHbIX OWMGOK - 121,122 121,122 121,122 121,122 121,122 121,122 121,122

JlokanbHble AaHHble 512 6ant | 1536 6auT | 1536 6anT 1536 6aut 1536 6ant 1536 6auT 1536 Gaut 4096 6ant

Makc. pa3mep 6noka 8 k6 8 k6 8 k6 8 k6 16 k6 16 K6 16 K6 64 k6

Block nesting depth 8 8 8 8 8 8 8 16

per execution level

KommyHukaumu, ynpaBns-

eMble NporpaMMoin:

MaKc. YMcrno ceBasen 4 4 4 4 4 4 4 32

KommyHukaumm Global

Data yepe3 MPI:

yncno GD uyuknos Ha

CPU 4 4 4 4 4 4 4 8

yucno nocbinaembix GD

nakeToB Ha GD uukn 1 1 1 1 1 1 1 1

Yncno npuHMMaembix GD

naketoB Ha GD uukn 1 1 1 1 1 1 1 2

Makc. pa3mep

nonb3oBaTeNbCKUX

AaHHbIX Ha nakeT 22 banta | 22 6auTta 22 6anta 22 6auta 22 6auTta 22 6aunTa 22 bauta 54 6aunTa
SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
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CPU S7-400, TexHu4yeckue AaHHbIe, YacTb 1
CPU 41241 41341 413-2 DP 4141 414-2 DP 416-1 416-2 DP 417-4
Bpems BbinonHeHus
ABOUYHasA KOMaHAa 200 He 200 He 200 He 100 He 100 He 80 HC 80 HC 100 HC
3arp./nepepaya(cnoBo) 200 HC 200 HC 200 nsc 100 HC 100 HC 80 HC 80 HC 100 HC
16-bit apucmeTuka (+/-) 200 HC 200 HC 200 HC 100 HC 100 HC 80 HC 80 HC 100 HC
apudmeT. ¢ NNaB. TOYK. 1.2 mkc 1.2 mkc 1.2 mkc 0.6 mkc 0.6 mkc 0.48 mkc 0.48 mkc 0.48 mkc
NMamATb nonb3oBaTens
Pa6ouvas namsATb 48 k6 72 k6 72 k6 128 k6 128/384 k6 512 k6 0.8/1.6 M6 4...20 M6
3arp. namaTb(BcTpoeH.) | 8 k6 8 k6 8 k6 8 k6 8 k6 16 k6 16 k6 256 k6
3arp. namATb(BHewHAsA) | 15 M6 15 M6 15 M6 15 M6 15 M6 15 M6 15 M6 64 M6
PasmelyeHue B namsaTn
NamaTtb MmepkepoB(6MT) | 4096 4096 4096 8192 8192 16384 16384 16384
YacoBble MepKepbl 8 8 8 8 8 8 8 8
Taimepbl 256 256 256 256 256 512 512 512
CueTumkmn 256 256 256 256 256 512 512 512
KonuuyectBo 6nokos
FB 256 256 256 512 512 2048 2048 6144
FC 256 256 256 1024 1024 2048 2048 6144
DB 511 511 511 1023 1023 4095 4095 8191
O6nacTb oTo6paxeHus 128 6anT | 128 6anut | 128 Gant 256 6ant 256 6ant 512 6ant 512 6ant 1024 6aunt
(Bxoabl/BbIXOAbI) Kaxxpaas Kaxxpaas Kaxpasn Kaxxpaas Kaxxpaas Kaxpasn Kaxpas Kaxnpasn
Max. pasmep o6nactu 0.5 k6 1 k6 1 k6 2 k6 4 k6 4 k6 8 k6 16 K6
I[e] kaxpas ) | kaxpas ) | kaxpas kaxpas *) kaxpas *) Kaxpaas kaxpaas kaxpaas
WHTepdbencel
VHTEerpupoBaHHble MPI MPI MPI, DP MPI MPI, DP MPI MPI, DP MPI,
4 x DP
1 6anT = 8 nornyeckmx
BXOA0B/BbLIXOA0B
2 6aunTa = 1 aHanoroBbIN
Bxoa/BbIxoa
SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_18E.5 > Knowledge for Automation

Tunbl CPU

O6nactu
oTobpaxeHus
npouecca

LleHTpanbHble NpoLeccopbl, HeobXxoanMbIe AN KaXaoin ob6nacTv NprMeHeHus,
BbIGMpatoTcs No psagy napameTpoB: GbicTpoaeincTere, o6beM paboyei naMsT
1 YMCIO NPOrpaMMHbIX BrTOKOB, KONMYECTBO BXOAOB/BbIXOA0B.

Bce nornyeckne agpeca moaynen 1/O 3aHMMatoT NMMHEVHY0 (HENPEPbLIBHYHO)
obnacTb agpecoB COOTBETCTBYHOLLErO pa3mepa. HeT oTaeneHoOn paclumMpeHHom
obnactm 1/O.

Agpeca moayrnen AeueHTpanvM3oBaHHOW nepudepun, NoKMIOYEHHbIX K
BcTpoeHHoMy DP nHTepdeiicy, Takke oTobpaxaroTca B 3TOW NMHENHON
obractn agpecoB. 3TO NO3BONSAET B NporpamMmme Nosib30BaTens opraHM3oBaTb
AocTyn K pacnpegeneHHbiM I/O Tak xe, Kak 1 K ueHTpansHon nepudepum 1/0.

Agpeca u anga ueHTpansHon, 1 ans pacnpegenexHHon nepugepumn 1/0
HasHa4alTca ¢ nomoLbio naketa STEP 7.

Training Center
for Automation and Drives
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CPU S7-400, TexHU4YecKkue gaHHble, YacTb 2

CPU 41241 41341 413-2 DP 4141 414-2 DP 416-1 416-2 DP 417-4
OpraHusauunoHHble 6noku | OB OB OB oB oB OB OB OB
CBOGOAHBIN LMK 1 1 1 1 1 1 1 1
npepbiBaHusa no Bpemenn | 10,11 10,11 10,11 10-13 10-13 1017 1017 10-17
npepbIBaH. No 3agepxke 20,21 20,21 20,21 20-23 20-23 20-23 20-23 20-23
LMKIIMYecKue npepbiBaH. 32,35 32,35 32,35 32-35 32-35 30-38 30-38 30-38
annapaTtHble nNpepbiBaH. 40,41 40,41 40,41 40-43 40-43 40-47 40-47 40-47
MYNbTUNPOLECCOPHbIe 60 60 60 60 60 60 60 60
TeHeBOro npouecca 90 90 90 90 90 90 90 90
cTapToBble Groku 100-102 100-101 100-102 100-102 100-101 100-102 100-102 100-102
ACUHXPOHHBIX OLIMGOK 80-87 80-87 80-87 80-87 80-87 80-87 80-87 80-87
CUHXPOHHbIX OWMGOK 121,122 121,122 121,122 121,122 121,122 121,122 121,122 121,122
NokanbHble AaHHblE 4 k6 4 k6 4 k6 8 k6 8 k6 16 k6 16 k6 24 k6
MakcumanbHbI 06bemM 64 k6 64 k6 64 k6 64 k6 64 k6 64 k6 64 k6 64 k6
6noka

ny6uHa BnoxeHus 16 16 16 16 16 16 16 24
6nokKoB ans

NpUOpUTETHOro Knacca

MakcumanbHoe Konm4ecTso

akTUBHbIX Online-cBs3eil 8 16 16 32 32 64 64 64
Ha MPI u K-wuHe

GD uuknos Ha CPU 8 8 8 8 8 16 16 16
NepepaBaembix GD 1 1 1 1 1 1 1 1

naketoB Ha GD umkn
MpueMHbIx GD nakeToB

Ha GD uukn 2 2 2 2 2 2 2 2

Pa3mep AaHHbIX Ha GD . . . . . . . o

uvKn 54 6anta | 54 6anta | 54 GanTta 54 6awta 54 6awta 54 baiiTta 54 6awita 54 6anta
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_18E.6 ,”‘ Knowledge for Automation
KomMmmMyHuKauum S7-400 npegnaraeTt uenbii HAbop cpeacTB Ansi CBA3N.

1. BHyTpeHHUn MHorotodeyHsin nHtepdenc (MPI) ons coegnHenns PG/PC,
HMI cuctem , M7-300/400 cuctem u gpyrux S7-300/400 cuctem Kak
aKTUBHBbIX Y310B.

2. BHyTpeHHui nHtepderic PROFIBUS-DP B CPU 413-2/414-2/416-2 ons
CBSI3U CTaHUUN aeleHTpanusoBaHHom nepudepun (Hanpumep, ET200) ¢
CPU.

3. KommyHukauunoHHble npoueccopsbl, Hanpumep, CP443, ans kommyHukauum B
cetax PROFIBUS wn Industrial Ethernet.

4. KomMyHMKauUWOHHbIE npoueccopsbl , Hanpumep, CP441, ons
KOMMYyHWVKauui no metogy point-to-point (Touka-k-Touke), no cBo6oaHO-
NpoeKTMpyembIiM npoTokonam ¢ apyrumm S7 unu S5 PLC nnn PLC
OpYrMx nponssBoaunTenen.

S7 ¢yHKUUM MmeeTtca aga Tuna S7 oyHKLUMI ANt KOMMYHUKALWA:

S7 6a30Bble KOMMYHMKAUMK: 3TU PYHKLUN MOTYT MCNONb30BaTbCA A8 obMmeHa
HebonbwWuMn obbemamn gaHHbIX (00 76 6anToB) Mexay yYacTHukamu (S7-
300/400) yepe3 MPI unu BHYTpU CTaHUMK (MK ANS UHTENNEKTYanbHbIX
naccuBHbIX (slaves) ctaHumn yepe3s PROFIBUS-DP).

Heobxogumble pyHkumMmM SFC ansa cBsI3M MHTErpMpoBaHbl B ONEPAaLNOHHYHO
cuctemy. Bam He Hy»HO koHGUryprpoBaTb coeguHeHus. Bl HasHavaeTe
pecypcbl CBA3M U onpeensieTe agpec napTHepa Ans CBA3W HENOCPEeACTBEHHO
npu Bbi3oBe SFC.

S7 paclumpeHHble KOMMYHMKaUMK: 3TU PYHKLUKN MO3BOMAIOT 0OMEHNBaTLCS
6onbwmmmn obbemamn gaHHbIx ( 0o 64 k6) B nbown cetn (MPI, Profibus nnm
Industrial Ethernet).

Heobxogumble ans cesa3u pyHkumn SFB nHTerpupoBaHbl B OnepaunuoHHyo
cuctemy S7-400 (He B S7-300, S7-300 TOoNnbKO Kak cepBep), HO npexae, Yem
OHU cmornu Obl BbiTb aKTUBUPOBaHbI, COOTBETCTBYIOLLME COEANHEHNS JOJIKHbI
ObITb CKOHUrypupoBaHbl. CKOHUTYPUPOBaHHbIE COEANHEHNS
yCTaHaBMMBAKTCA B COOTBETCTBUMN C TabnuvLen cCoeanHEHUN, a akTyanbHble
napameTpbl Ha3Ha4alTCs CTaTUYECKN.

Training Center - ST-7PRO1
for Autorgation and Drives Ctp. 18-6/15 Mpunoxenne: OcobeHHocTn S7-400
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KomnoHeHTbI S7-400

KOMMyHMKaLIVIOHHbIe

Kop3uHbl (Racks) |

npoueccopsbl (CP)

- YHuBepcanbHbin rack (UR 1/2)
Ans ucnonb3oBaHus CR unm ER
- Kop3auHa pacwmpenus (ER 1/2)
- CerMeHTMpOBaHHbIN oy

LeHTpanbHbIA rack (CR2)

.

Point-to-point
CP441-1, 1- kaHan
CP441-2, 2- kaHana

-Cetn
Profibus
Ethernet

(PS)

UcTo4YHUKM nuTaHus

2 j[ee]o
2]|[=] 2|[e
=

CurHanbHble
moaynum (SM)

- AC 120V/230V, 4A/10A/20A
- DC 24V, 4A/10A/20A

- DI/DO 32,16,8 kaHanoB

- DO c peneiHbIM
BbIXOAOM

- AI/AO 16,8 kaHanoB

- Moaynu c BHyTpeHHel
ANarHoCTUKOM

CPU 412-1
CPU 413-1, 413-2
CPU 414-1, 414-2,
CPU 416-1, 416-2
CPU 417-4

DyHKUMOHanbHble
moaynu (FM)

- Mopacyer
- Mo3snumnoHupoBaHue
- YnpaBneHue ¢ 06p.cBA3bk]

SIMATIC S7

Siemens AG 1999. All rights reserved.

CToMKun

CPU S7

FM

CP

Date: 03.11.2005 “' Information and Training Center
File: PRO1_18E.7 ”4 Knowledge for Automation

Onsa PLC S7-400 Bo3MOXHbI criegytoLime cTonkm (racks):

*+ UR1/UR2 - yHuBepcanbHble CTOMKK (“KOp3uHbI”), KOTOpble MOryT BbiTb
MCMONb30BaHbl B KA4eCTBE LieHTPanibHON CTONKM U CTOWKN
pacwmpeHus. OHK paccunTaHbl Ha 18/9 Mmogynen OANMHOYHOW WMPUHBI ¢ P
n K wuHon.

*  ER1/ER2 - kop3uHbl pacwwmperms 6e3 K WuHbI.
* [Ina acMMMETPUYHOTrO MYNbTUKOMMBIOTUHIA NCMONb3YeTCS
CEermMeHTMpoBaHHas LeHTpanbHas kop3nHa CR2.

CPU S7-400 coBMeCTUMbI CBEPXY BHU3 CO BCEMM MpOrpamMmmMamMm Ha A3bike
STEP 7. EcTb gBa BapuaHTa: Mogysb OOMHOYHOMW LUMPUHBI U MOAYb [ABOWHON
LUMPUHBI CO BCTPOEHHbLIM MacTepoM uHTepdgerica DP.

BctpoeHHbii DP nHtepdeinc nossonseT agpecosaTtb 40 64 NaCCUMBHbIX
CTaHUUN geueHTpanuaoBaHHon nepudepunn. MakcmmanbHas CKoOpocTb
nepegaun - 12 Mbog.

®yHkuMoHanbHble moaynu (FM) Ana nosvuMoHWpOBaHUS, ynpasrneHns
obpaTHOW CBA3bI0 1 CHETUMKM 3aMeHsaT obnactb mogynen S5 IP.

Moayne M7, nporpammupyembin Ha a3bike "C", MOXeT ObITb Takke
MCMOoNb30BaH B Ka4eCcTBe JOMOMHUTENbHOIO OyHKLMOHANbHOro MOAYNA 1 Ans
ynpasfeHnsi NpoLLeccom.

WHTepdelcHble Moagynu MOryT MCNONb30BaTbCA ANst COEAUHEHNSI CTOEK
pacwupenus SIMATIC S7 n SIMATIC S5 ¢ ueHTpanbHou kop3nHon S7-400.

KoMMyHMKaLmoHHble npoueccopbl (CP) nossonstoT nogknounte CPU k
creyLwmum ceTam:

* Industrial Ethernet (CP 443-1)
+ PROFIBUS (CP 443-5)
* Point-to-point cBa3b (CP441-1 n CP441-2)

Kaxgbin CPU nmeeTt Takke nHrepgenc MPI ana nogkntovennsa k MPI-cetn. K
MPI-ceTn moxeT nogkrnodaTbesi 40 32 y3ros.

Training Center
for Automation and Drives

ST-7PRO1
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Ctounkm S7 - 400
MpuroaHbl B
Tunbl cToek LieHTp. Croiika
CTOMKa paclmpeHus
UR1/UR2
(YHuBepcanbHagda wuHa P
CTONnKa) Oa Ha
wuHa K
CR2
(LleHTpanbHas LuHa P, cermeHT1| | LLuHa P, cermeHT2
CTONnKa) [a Het
LnHa K

ER1/ER2
(Croiika Wnna P
pacmpeHuns) Het Oa

SlMATIC 87 Date: 03.11.2005 “' Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO1_18E.8 11’4 Knowledge for Automation

UR1/UR2 UR1/UR2 moryT ncnonb3oBaTbCsl Kak LieHTparibHas CTorka 1 Kak cTorka
paclwmpeHus. Y HUX ecTb napannenbHas nepudepniiHas wnHa (wuHa P) gna
BbICOKOCKOPOCTHOro oomeHa I/O curHanos (1.5 mkc/ 6anT) n KpUTUYECKUIA NO
BPEMEHU AOCTYN K AaHHbIM CUrHaNbLHOro MOAyNS.

Kpome Toro, UR1 (18 cnotoB) / UR2 (9 cnoToB) uMetoT nocregoBaTternbHbIin,
MOLLIHbIV KaHarn cBsA3u (lWnHa K) ansi BeICOKOCKOPOCTHOrO 06MeHa AaHHbIMU
(10.5 Mbopg) mexay yctporctBamu wnHbl K (CPU S7/M7, FM, CP ).
bnarogaps pasgenenuio wivH P n K, Kaxgon 3agayvye HasHayeHa CBosl
cobCTBEHHas cMCTeMa LUWH. YNpaBneHue n KOMMYHUKaLmMn oTaernbHble
MarucTpanu gaHHblx. Bcneacreme aToro KOMMyHMKaUMOHHBbIE 3a4a4um He
3amMeansdoT yrnpasnsoLlme.

CR2 CermeHTmpoBaHHas ctorka CR 2 genuT wuHbl /0O Ha aBa cermeHta c 10 u 8
cnotamu. [ns kaXkaoro cermeHTa MoxeT ucnonb3oBatbest oanH CPU. O6a CPU
crnyXaTt MacTepoM Ans UX CermeHTa WuHbl P 1 MOryT umeTb JOCTYN TOMBKO K
CBOUM COBCTBEHHbLIM CUrHarNbHBIM MOSYMSIM.

MepekntodeHnsa pabounx pexxmmoB He CMHXpoHU3upytoTcs, CPU moryT 6biTb B
pasnuuHbix pexnmax. O6a CPU moryT cBA3blBaTbCA Yepes HEPa3pPbIBHYHO LLUMHY
K.

Moyemy CR2? B cummeTpuyHon mHoronpoueccopHon cucteme Bce CPU (makcumym 4)
YHKLUMOHUPYIOT B OAHOM U TOT e pexume, Hanpumep, STOP, 1o ecTb
nepekrntoyeHns paboumx pexmMmoB CUHXPOHU3MPOBAHbI.

ER1/ER 2 ER1 (18 cnotoB) / ER2 (9 cnoTtoB) He uMetoT K-LUnHbI, IMHUA NpepbiBaHNN,

HeT orpaHnyeHumn
Ha cnoTbl

nMHUK 24 V ona nutaHua mogyrnen n 6atapenHon NoaaepKKN NUTaHus.

UcknioveHue: PS B kpanHem neeom u IM B kpaiHeM NpaBoOM NOfoXeHUM!

Training Center
for Automation and Drives
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MapameTpbl MOAyNA: NOrMYecKMn agpec
General Addiesses |
Inpuits

Start;

End:

IB [ Pait process image
1 |2 I 3:

fbbrechen | Hife |
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OOLme 3ameyaHun

Appecauus

PyHKUUA
Part Process Image

Date: 03.11.2005 “' Information and Training Center
File: PRO1_18E.9 ’>4 Knowledge for Automation

S7-400 nmeet ons moaynen 1/O agpecauuio no ymonyaHuo. 3Ta agpecauns
ycTaHaBnmBaeTcs npu copoce CPU 1 ocTaeTca akTMBHOM A0 TeX Nop, Noka B
CPU He OygeT 3arpyxeHa KoHdUrypaums nosb3oBaTternsi.

Cucrtema reHepupyeT agpeca no ymonyaHumo ncxogs ua “reorpacpumm’
(pacnonoxeHnst) Mmogynem.

YcTaHoBKa aapecoB No-yMoN4aHWUIo aHanormyHa agpecaumm Moaynen B
S7-300.

AZpec 3aBMCUT OT HOMepa CcrloTa, B KOTOPbIA BCTaBNeH Moaynb. Agpec
BbIYUCIISETCA CneayoLWwmm cnocobom:

* HavanbHbI agpec LMdpPoBOro MOAyNs =
[(Homep cToOMKM) X 18 + HOMep cnoTa -1] x 4

* HavanbHbIN agpec aHanoroBoro Moayns =
[(Homep cToMKK) X 18+HOMep cnoTa —1] x 64 + 512

Homep cTolkn ycTaHaBnusaeTcs Ha npuemHom moayrie IM (ot 1 go 21).
LleHTpanbHas cTorika Bcerga nmeet Homep 0.

[MepemeHHble (slot-dependent) agpeca moaynen 1/0O yctaHaBnuBatoTcs C
ncnonb3osaHueM pegakropa HW Config.

HononHutensHo K “nonHomy” obpasy npouecca (Pl n P1Q), ana CPU S7-400
Bbl MoxxeTe BbIOpaTh 40 8 YacTelt obpasa npouecca (Homepa 1 - 8). B
nporpaMmme nosbe3oBaTensi Bol MoxeTe, BbidaBaB SFC, 0OHOBWTL OTAENBHO
Kakgyro YacTb npouecca nsobpaxerus (Part Process Image). Takum o6pasom,
Bbl MOXeTe OTKMIOUNTL LUMKIIMYeckoe OOHOBMNEHNE npoLiecca 0TobpaXkeHus u
ncnonb3oBaTb NporpaMMmpyemMoe, 3aBucsiiee oT cobblTuin 0BHOBMEHNE
obnacten Pll n PIQ.

Training Center
for Automation and Drives
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MapameTtpbl CPU : 3anyck

Properties - CPU414-1 - (R0O/53) E
Tirne-0f-Diay [ntermipts I Cyclic Interrupt I Diagnostics / Clock | Pratection
General Startup | Cycle / Clock Memary | Fietentive Memary | temary | Interrupts

¥ Startup if preset configuration not equal bo actual configuratiors

| Delete Bl an bot restart

v Dizable hat restart on manual startup
[regardless of startup mode switch or communication from programming devices or MPI nodes)

r— Startup after Power On [regardiess of startup mode switch)

¢ Hat restart & \afarm restart € Loldrestart

r— Marnitaring Time For

Feady message from modules [100 ms]: EA0
Transfer of parameters to modules [100 ms]: 100
bt restark [0 sl IU

Abbrechen Hilre

SI MATIC 87 Date: 03.11.2005 “' Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO1_18E.10 '[’4 Knowledge for Automation

Preset/Actual Onpepenset gomkeH nu CPU npepbiBaTh 3anyck, ecnv gaktnyeckas

Difference KoHGurypauus I/O oTnnyaeTcsa oT 3agaHHON.

Delete PIQ!!! YpaaneHue Tabnuubl oTobpaXkeHus BbIXOAOB B NEPBOM OCTAaTOYHOM LIMKIIE NpwU
nepesanycke (Tennom ctapte). Ecnv Bo3MoXxHo, Bcerga Bblbupante aTy onuuio.

PecTtapT Mpn nonHom nepesanycke (Tennbin pecTtapT), copackiBatotca M/C/T n

nporpaMmma cTapTyeT C Ha4yana.
Mpun nepesanycke (ropsa4umn pectapT), coxpaHsiemble M/C/T He cbpacbiBatoTcs U
BbIMOSIHEHME NONb30BATENbCKOW NPOrpamMmmbl NPOAOIKAETCSA C TOYKU
OCTaHOBKM.

DenctBua OnepaunoHHas cuctema BbINOMHSET CreayloLlme AeNCTBUS Ha 3arycKe:
* Ouuctka ctekoB (CR)
* COpoc HepeMaHeHTHbLIX MEPKEPOB, TaMepoB n cveTymkoB (CR)
*  OuucTka Tabnuupbl oTobpaxeHus BoixogoB PIQ (CR), npuHnmaet
MEpbl COrMacHO HasHadeHHbIM napameTtpam (R)

» C6poc paclwmpeHHon obnactu BeixogoB (CR), npuHMMaeT 3Ha4eHns
cornacHo HasHa4yeHHbIM napameTpam (R)

» Co6poc npepbiBaHusa (CR/R) nocpegctsom OD

» O6HoBneHue cnncka cuctemHoro ctatyca (CR/R)

» [epepayva koHGurypauun mogynsam (CR/R)

CR = complete restart (nonHbIvi 3anyck), R = restart (nepesanyck)

Training Center - ST-7PRO1
for Autorgation and Drives Ctp. 18 -10/15 Mpunoxenne: OcobeHHocTn S7-400
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Properties - CPU414-1 - [RO/53]

Time-0f-0ayp Interupts I Cuclic Interrupt I Diagnosgtics / Clock I Protection |
General Startup I Cycle / Clack Memary I Retentive bdarmorny I b emarny Intermipts
—Hardware Intermupts——— 1~ Time-Delay Interrupts —Agpnchronous Ermar Intermupts

Priority Pricirity Friority

OB 40: |1E OB20: |3 OREl: |2E

OB41: |1? OB21: |4 OpDz: |2E

OE42: |18 a2z |5 OR&E: |2E

OB 43: 19 0B23: IE ORR: |2E

=R Il:| — Communication Interupts—— | OBSE: |2E

I_ Priciity .

[ B 1]

WEE; |24 O 7 IT
B |24 072 I?

NMapameTpbl CPU : npepbiBaHus

fbbrechen | Hire |

SIMATIC S7

Siemens AG 1999. All rights reserved.

AnnapaTtHble
npepbiBaHus
(Hardware Interrupts)

MpepbiBaHUA
C 3aepXKomn
(Time-Delay
Interrupts)

KoMMyHUKaLMOHHbIe
npepbiBaHusA
(Communication
Interrupts)

(BCKOpE OyayT
AOCTYIMHbI)

) " ) ining C
Date: 03.11.2005 ‘ Information and Training enlter
File: PRO1_18E.11 1”4 Knowledge for Automation

Ota obnacTtb napameTpoB CNY>XUT AN YCTaHOBKN NPUOPUTETOB
OpraHM3aumMoHHbIX 6r10KOB annapaTHbIX NpepbiBaHuiA. JonycTumble

3HayeHns 0 n ot 2 0o 24 (0 = oTMeHNTb BbIGOP).

O6nacTtb HOMEpPOB AN NPMOPUTETOB NEXMUT B Npeaenax ot 2 Ao 24, n, ecnu
ABa npepbiBaHWs NPONCXOOAT OOQHOBPEMEHHO, TO CHavana obpabatbiBaeTcs
npepbiBaHWe C BbICLUMM NPUOPUTETOM.

MmeeTca oo 8 He3aBMCUMBbIX annapaTHbIX NpepbiBaHWI, KaXa0e 13 KOTopbIX
CBS13aHO CO CBOMM COBCTBEHHbIM OpraHn3aumnoHHbIM 6r1okoM. Bbl yka3biBaeTe
OB npepbiBaHU B MOAYNE annapaTHOro NpepbiBaHNs Npu HasHaveHun
napameTtpoB moayns I/0.

MpepbiBaHWe C 3aAePXKKOM BbI3bIBAET OPraHN3aLMOoHHbIN 6ok nocrne MoMeHTa
aKTMBaUMK1, HanpumMep, NOCTYNIIEHNS CUrHana oT npoLecca.

B aTtom 6noke napameTpoB 3aknagku “Interrupts” Bl MmoxeTe ycTaHOBUTL
npuopuTeTHI NPepbiBaHNiA € 3agepxkon. Jonyctumble 3HadeHus 0 u oT 2 oo 24
(0 = 3anperT). lNpepbiBaHWs ¢ 3a4epXKon ynpaenstoTes ¢ nomollsto SFC32 -
SFC34.

+ SFC32"SRT_DINT" 3anyck npepblBaH/s C 3a4ep>KKON
* SFC33 "CAN_DINT" OTmeHa npepblBaHusl C 3agep>XKom
+ SFC34 "QRY_DINT" YteHne ctaTyca npepblBaHUSA C 3a4EPXKKON

I'IonyquMe KOMMYHUKaUNOHHbIX OaHHbIX MOXEeT 06Hapy)KVIBaTbCFI
KOMMYHUKaUMOHHbIMK NpepbiIBaHUAMK, HYTO NO3BOJIAET NPOBOAUTb 06pa60T|<y
OaHHbIX KaKk MOXXHO 6bICTpee.

* [pepbiBaHue “Global Data” (OB50)
* [lpepbiBaHne komMmyHuKauun Yepe3 SFB cBssb (OB51)

Training Center
for Automation and Drives
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MapameTpbl CPU : nokanbHble AaHHble
Properties - CPU414-1 - [R0/53) E
Time-0F-Day |nterrupts Cuclic Interrupt I Diagnostics / Clock | Protection
General I Startup I Cycle / Clock Mermon I Fetentive Mermary Memnary | Irterruipts
— Local Data [Priarity Claszes]
1[758 7l 13]0 19256 25 | 256
2 |58 A i 140 il [ 26 | 758
3 |258 8758 il [ 21 |0 27 | 758
4 |58 10 |758 16 | 256 22|o 28 | 256
§ |256 11 |258 17 [256 23]0 29 [258
B |255 12758 18 | 256 24 | 256
Occupied 8132 Botes of max, |81 92
— Communication Resources
i & mumiEEn el eammuniEaton [ohe ISDD
fbbrechen | Hife |
Sl MATIC 87 Date: 03.11.2005 “' Information and Training Center
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JNokanbHble gaHHble CucteMa pesepBupyeT 256 6aiT B TokanbHOM CTeke (YCTaHOBKa Mno
YMOMMYaHMIO) ANSA KaX40ro NpuopuTETHOIO YPOBHSI.
Ecnu nonb3oBaTtenbckas nporpammMa TpebyeT MeHbLUe unm He TpebyeT
NOKanbHbIX JAaHHbIX 4515 JAaHHOrO NPUOPUTETHONO YPOBHS, MOXHO OnpeaenuThb,
CKOJbKO oKarbHbIX AaHHbIX (CBEpXonepaTuBHasa NamsTb) TpebyeTtca ans
ypoBHsi OB.

O6Wwmin 06beM NokanbHbIX AaHHbIX 3aBUCKUT oT Tuna CPU.

CPU 412 - 4 k6 nokarnbHbIX JaHHbIX
CPU 413 - 4 k6 nokanbHbIX AaHHbIX
CPU 414 - 8 k6 nokanbHbIX AaHHbIX
CPU 416 - 16 kb nokanbHbIX AaHHbIX

Training Center
for Automation and Drives

Ctp.18-12/15
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KoHdurypaumsa MHoronpoLeccopHou paboTbl

E{%HW Config - [SIMATIC 400[1] [Configuration] -- My Project]

ﬁﬂ] Station Edit Inset PLC _Miew Ontions window  Helo 1&l i
= Properties - CPU414-1 - [R0/53) E
~u
Dlﬁlm"ln |Q‘H| @l .
General I Startup | Cycle ! Clock Memary I Retentive bMemory I emany | Interrupts |

Time-0fDay Interrupts I Cyclic Intermpt I Diagnostics £ Clock | Protection Multicomputing

FS407 104 CPU number: |1 'l
E Properties - DI32xDC 24V - [R0/55) ]
3
4 General Addreszes |
Inputs

Start: IS [™ Pait process image
End: 1 =

R CPU414
g cruatat) |
|4 DI32:0C 24v

|4 DI32-0C 247 ‘
[[§ DO32:DC24v/0.54]
[ Dozz«DCzavi0Es,

CPU assignment: CPU Nu..._ | Description Slat

0 UR1

2 CRU4141[1) 4

Siot| [ Module
FS407 108

CPL4T4
CPL4T4[1)

DI32OC 247 |
Abbrechen Hilre
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0630p MHoronpoLeccopHoe yHKLUMOHNPOBaHWE - CUHXPOHHast paboTa OTAEeNbHbIX

CPU (o1 2 go 4) B ueHTpanbHon ctonke S7-400.

CPU 3anyckaloTcsi COBMECTHO, ECIU Y HVX COBMaAaeT PEXUM 3anycka (MOMHbIN
nepesanyck unv nepesarnyck), 1 OHU TaKkke BMECTe NepexoasiT B COCTOsIHUE

STOP.
YcTtaHoBKa Bbl MOXeTe yCTaHOBUTL MHOIONPOLIECCOPHOE (hYHKLIMOHMPOBaHNE, BKoYas
MHoronpoueccopHou pasnuiHele CPU, nogaepxuBatoLLime MHOronpoLLeCCoOpHbIA PEXUM, B
cucTembl COOTBETCTBYIOLLYIO CTOWKY (KOp3uHY). MHcpopmaumoHHbI TekeT B " Hardware

Catalog" (katanore ob6opygoBaHus) nokasbiBaeT He3aBucumo CPU,
noaaepPKuBatoLLe MHOroMPOLIECCOPHBIN PEXUM.
CPU, yyacTBytoLLMEe B MHOIOMPOLLECCOPHOW cUCTEME, "AenaT" obLuyto obnacTb
agpecos, NO3TOMy 061acTb agpecoB MOAYNA BCerga npucBavBaeTcs
KOHKpeTHomy CPU.

Kak penatb Bbl MOXeTe CKOH(UTyprpoBaTb MHOOMPOLIECCOPHYIO CUCTEMY TaK :

1. YcraHoeute Bce CPU, Heobxoammble Anst MHOrONpoOLIECCOPHOW CUCTEMBI

2. [Oaxabl wenkHute Ha CPU u yctaHosute Homep CPU B 3aknagke
"Multicomputing".

3. [Onga HasHayeHusa moayns KoHkpeTHoMmy CPU BbinonHuTe cnegyroulee:

- Pasmectute Mmoaynu B CTOMKe.
- [Baxabl WwenkHMTe Ha Moayne u Bbi3oBuTe 3aknagky "Addresses”.
- B none "CPU Nu.." BbibepuTte Heobxoaumbinn Homep CPU.
[ns mogynen, nogaepXxusBatolmx npepbiBaHus, HasHavyeHne CPU
nokasaHo kak Lenesoe CPU B 3aknagkax " Inputs " nnn " Inputs ".
Bbl MOXeTe BblAENUTbL BU3yanbHO B Tabnuue Moaynu, accoLMnpoBaHHbIE C
KoHkpeTHbIM CPU, BbiGpaB komaHay meHto View -> Filter -> CPU No.x Modules.

MpucBOEHHbIE NApaMeTPbl CTaHUUM BCEraa 3arpyatTcs BO BCe y4acTByoLmne
B pabote CPU; 3arpy3ka Tonbko B oguH CPU HeBo3moxHa. [Npu aTom
AHHYNMPYIOTCA NPOTUBOPEYMBLIE KOHUTYpaLIMK.

Training Center - ST-7PRO1
for Autorgation and Drives Ctp. 18 -13/15 Mpunoxenne: OcobeHHocTn S7-400



SIEMENS

SFC 35 ana cMHXpOHU3aLUN MHOronpoLeccopHon paboThbl
"MP ALIM" |
EN - EHD‘
P??P?=J0E RET_VALl_ i
MapameTp O6baBneHue [Tun gaHHbIX| Mamatb OnucaHue
JOB INPUT BYTE I,Q, M, D, L, Const. |VapeHtudukatop 3agaum (ot 1 go 15)
RET_VAL OUTPUT INT ,Q,M,D, L BosBpaluaemasi nepemeHHasi (Kog, oLmbkn).
SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
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OnucaHwue Bbizos SFC 35 "MP_ALM" 3anyckaeT MHOronpoLeccopHoe npepbiBaHne. 3To

Kopn owwiunbku

BEAET K CMHXPOHM3npoBaHHomy ctapTy OB60 Bo Bcex akTyanbHbix CPU.

Mpn ogHonpoueccopHon paboTe n paboTte B cermeHTUpoBaHHoM cTorike OB 60
ctaptyeT Tonbko CPU, B koTopom Bhl BeizBanu SFC 35.

Bbl MoxeTe ncnonb3oBatb BxogHon napametp JOB, 4ytobbl onpegenuts
NPUYUHY MHOTOMPOLIECCOPHOro MNpepbiBaHUSA. TOT MAEHTUdUKaTop
nepenaetcs Ha Bce akTtyanbHble CPU n Bbl moxeTe oueHnTb ero B OB 60.

Bbl moxxeTe BbIzBaTh SFC 35 (MP_ALM) B ntobom mecTe BaLler nporpammei.
NockonbKy 9TOT BbI3OB TOMBKO MMeeT cMbics B pexxume RUN,
MHOrOMNpoLEeCCOpHOE NpepbiBaHMe NOAABMSETCH, KOraa Bbl3bIBAETCH PEXNM
STARTUP. ®yHkumnoHanbHas nepemeHHas uHdopmmnpyeT Bac 06 aTom.

Ecnn npwv BbINOJTHEHUN (byHKLI,I/IM npouncxoanT ownbka, BO3BpaLlaemMad

BennumHa RET_VAL npuvHMMaeT 3HadeHue Koda OLNOKu:

W#16#0000: HeT oLumnbku.

W#16#8090: BxogHown napameTp JOB nmeeT HegonycTumoe 3HavyeHue.

W#16#80A0: BbinonHeHne OB 60 npepbiBaHNS MHOronpoL,eCCopHO
CUCTEMBI eLLEe He 3aBepLLEHO B CBOEM munu B gpyrom CPU.

W#16#80A1: HenpaBunbHbin pexxum pabotsl (STARTUP B3ameH RUN).

Training Center
for Automation and Drives
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MpepbiBaHWe Npu yaaneHun n yctaHoBKe Moaynen

Mopaynb cywectsyeT

Mogaynb JocTyneH

MpepbiBaHme —| —|

yAaneHusi/BcTaBku

max. max.

1 e
HasHauyeHue npameTpa
mMoayns vyepes
onepaumoHHY CUCTEMY

J i

YpaneHnue BcTaBka
mMoayns mMopayns

SI MATIC 87 Date: 03.11.2005 “' Information and Training Center
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OB83 - npepbiBaHne B S7-400 gonycTtMMo yfaneHvue u yctaHoBka Mogyren, npu BKNIOYEHHOM
yAaneHa m nutaHum B pexxumax RUN nnm STOP. Uckntoyenna - CPU, PS, mogynn S5 B
yCTaHOBKM aganTtepHbIx Mogynax u IM.

Mocne yganenuna moayns B pexvve RUN, Bbl MoXxeTe, B 3aBUCUMOCTU OT
cuUTyaumn, Bbi3BaTb U3 onepauunoHHon cuctemsl CPU cnepytowne OB:

» OB 85 - obHoBnEeHne obnacTn oTobpaxeHus npoLecca
* OB 122 - owubka gocTtyna k Bxogam/Bbixogam
* OB 83 - cobbiTe yganeHnne/BcTaBeka.

Bbl 4OSKHBI NPUHSATE BO BHMMaHKUe, 4To OB 83 Bbi3biBaETCA NPUMEPHO Yepes
1 ¢, B To Bpems kak apyrve OB, kak NpaBuSio, CTaHOBUTCS aKTUBHbLIMU
3HAYUTENbHO paHbLLe.

Mocne TOro, kak Bl BKNOUMIM Moayrb, 3To nposepsaeTcs CPU n - ecnu HeT
owmnobKK TMNa - eMy HasHa4atoTCst napameTpbl. [locne npaBuITbHOIO
HasHayeHusi NapameTpoB, MOAY b OOCTYMNEH AJ1S UCMONb30BaHMS.

Ecnu npn HasHadyeHnM NnapaMeTpoB pacno3HaeTcsl owmnbka, aBToMaTU4eCcKu
3anyckaeTcsa guarHoctnyeckoe npepbisaHne OB 82.

CrapToBas B nokanbHbIx gaHHbIX OB83 cogepxutesa crnegytowas nHdopmaums:
mHdopmauma B OB83 -  mMoaynb yoaneH unuv BctaeneH

* NIOrMyecknin agpec Moayns

* TV Moayns

3aMeuJ,a|'OL|J,V|e Bbl moxeTe onpenenntb saamelarune Berimd4nHbl onda OTCyTCTBYHOLLNX
BeJNMNYUHbI CuUrHanoB BXOo4HOro Mmoayna ncnonb3ya CUCTEMHYIO prHKLWll'O.
Training Center Ctp. 18-15/15 ST-7PRO1

for Automation and Drives Mpunoxenne: OcobeHHocTn S7-400
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MobanbHasa aBToMaTn3auus

SIMATIC
Software

SIMATIC
Controller
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CopepxaHue CTp.
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KoHTponnepbl SIMATIC S7/CT/IM7 MWINAC e a e e e 3
MporpammHoe obecnedermne STEP 7 AN ST/CTIMT .....ooo i e 4
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Borland C/C++, M7- ProC/C++ n M7- SYS RT ans komnbtotepoB M7 ..........cooiiiiiiiiiiiiieeevieeee. 15

KOMMYHUMKALIMM B SIMATIC NET ettt e e e e e e e e e e e e e e rnneeeeeeeeeannns 16
MynbT onepatopa U MOHUTOPUHI TexHornoruveckoro npouecca B SIMATIC HMI...............cooc. 17
Besowmnbo4vHoe koHPUrypnpoBaHue B SIMATIC ProTOOl.........cccveiiiiiiieiiiee e 18
Busyanunsauusa npouecca n nynbT onepatopa B WINCC . oo 19
AsTomMaTudauus npouecca B SIMATIC PCS 7 oottt e e 20
o 7RSSR 21
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ABTomaTunsauusa B SIMATIC S7
JAN A
SIMATIC PG Mporpammbi
@s @; SIMATICPC || SIMATIC
WIN CC PCS 7 |:| CrtaHpapTHble
WHCTPYMEHTbI
SIMATIC ale———T R |:| WHCTpYMeHTbI pa3pabqTku
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HMI 2l g |12f22 e
— oAE |:| UcnonHsiemble
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OP...0S EEEEEEEE EVE nporpaMmmbl
I Cetb MPI
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. - KoHTponnep !l-]]]]l 'ﬂ
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BBegeHue PaHbLie nva npogykra SIMATIC 4acTo Mcnonb3oBanoch kak CUHOHUM AN

TIA

nporpaMmMmnpyembixX NTIOrMYECKUX KOHTPOSNEPOB.

B HacTosawee Bpemst SIMATIC 3HaumTt mHoro 6onblue: SIMATIC — aTo 6a3oBas
cucrtemMa aBTomMatTulaumm ona peweHna 3agady aBtomatmsalnm Bo BCexX
oTpacnsix NpoMblLLIeHHOCTU. OH COCTOMT M3 CTaHOAPTHLIX KOMMOHEHT
annapaTtHoro 1 NporpaMmmMHoro obecrneyeHust, KOTopble obecneunBatoT
MHOXECTBO BO3MOXHOCTEW ANs Norb3oBaTenbCKUX PacLUNPEHNIA.

[lBa chakTopa NpMBOASAT K 3TOMY PELUEHUIO:

* ncyepnbiBaloLLe nonHoe nporpammHoe obecneyerHme SIMATIC, koTopoe
COOEPKUT ONTUMANbHbIV MHCTPYMEHT ONSA KaXO0W CTaanv NpoekTa
aBTOMaTM3auumn u

* npegcTtaBuTenn cemenctea asTomatusauun SIMATIC, koTopble SBNsOTCA
O0onbLWKM YeM NporpaMmMupyemMble JIOrMYECKME KOHTPONepbI.

[MONHOCTBIO MHTErpMPOBaHHasi aBTOMAaTMU3aLMsA — 3TO HOBbIN NyTb 00begMHEHNS
NpoM3BOACTBA U TEXHOMNOMMW YNPaBeHUS.

Takum obpa3oM Bce annapaTHble U NPOrpaMMHbIE KOMMOHEHTbI 06 beANHEHbI B
cuctemy SIMATIC. Takas nonHasi MHTErpaums ctana Bo3MoXxHow 6narogaps
WHTErpaLmm Ha Tpex npuHuunax:

+ obLee ynpaBneHne AaHHbIMMK (4aHHble BBOOATCS TONbKO OgHaxAabl)

+ oblee KOHDUryprpoBaHUe 1 NporpamMmmmpoBaHue (MogynbHoe
nporpammHoe obecneyeHune),

+ 0bwue KOMMyHMKaUuUM (NpocTas U ogHopoAHas KOHMrypaums).

Ha cnanpge Bbl MOXeTe BUAETb OTAENbHbIE KOMMOHEHTHI TIA.

Training Center
for Automation and Drives

ST-7PRO1

Ctp.19-2/21
["mobanbHas aBToMaTmU3aLus



SIEMENS

SIMATIC S7/C7/M7 n WinAC KoHTponnepbl

mMoayInb mMoayIb

Cepusna cpegHux

P peA A M M
M MaKcUMarnbHbIX LE|
BO3MOXHOCTEMN HF]H[ ii I 3 i

4
1
| ——

SIMATIC S7 - 400 SIMATIC M7 - 400 SIMATIC WinAC Pro

Cepus c KOMMIEKT
OrpaHMYeHHbIMM Moayrb mMozynb

ool DDD[-J !DDDD-J

SIMATIC S7 - 300 SIMATIC M7 - 300 siMATIC C7 - 620 SIMATIC WinAC BASIC

Mukpo PLC KOMMNakKT

SIMATIC S7 - 200

SIMATIC S7 bate:  03.11.2005 )
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SIMATIC S7 CemencTBo nporpammMmpyeMbiX NOrmMYeckux KOHTPOMNepoB COCTOUT U3 cepun ¢

Information and Training Center
Knowledge for Automation

TexHu4ecknmmn xapakrepuctukamm Micro PLC (S7-200), cepun ¢ MUHUMYMOM
BO3MOXHocTen (S7-300) n cepum co cpegHnmMu/MakcumMmarnbHbIMU

BO3MOXHOCTAMM (S7-400).

SIMATIC M7 Cuctema M7 pononHseT PLC TexHnyeckumm Bo3amoxxHocTaAMU AT
COBMECTMMOIO KOMMbIOTEpPA N, HAOOOPOT, AaeT Bo3MoxxHocTh PLC
none3osartento PC, nogaepxmeasa aHanorn4Hyo cpegy nporpaMMmnpoBaHnS.

Komnbrotepsl M7-300 n M7-400 pacwmpsitot cemenctso PLC oTkpbiTon

nporpaMMHON 1 annapatHon nnaTtgopmon. OHM cocTosaT ns AT coOBMECTUMOro
KOMMNblOTepa ¢ AENCTBUTENBHO MHOr03a4a4qyHoN CUCTEMOWN peanbHOro BpeMeHHN

RMOS.

M7 Bcerga yCTaHaBIMBaeTCA B CUTyalUnAX, Korga Tpe6yeT09| BbICOKas

npon3BoauUTESIbHOCTb KOMMNbOTEPa, BO3HUKAKT CIOXHble 3a4a4vn ynpaBreHua

OaHHbIMU TEXHOJTOrM4eCckoro npouecca n susyanmsauun.

SIMATIC C7 Ota nonHas cucrtema sBnsetca oobegmHermem PLC (S7-300) 1 nynbTa

oneparopa CUCTEMBbI HabnogeHus n ynpasJieHNA TEXHOJTIOrM4YeCKnmM npoueccom

HMI. O6beamHeHne nporpammMmMpyemMoro SIorM4eckoro KOHTpornepa u nynota
onepaTopa B O4HOM YCTPOWCTBE MOSIHOCTLIO peanuayeT yrnpasreHne B

MWHUMarNbHOM 06bemMe C MUHMMArbHOW LIEHOWN.

WinAC WiInAC aTo pelueHne Ha 6a3e PC. OHo ncnonb3yeTcs, Koraa pasnmyHble
3agaym aBTomMaTM3auum (ynpaseneHve, Bu3yanuaaums, oopaboTka AaHHbIX)

OOJDKHbI ObITh peLleHbl ¢ nomoLbio PC.

CyllecTByeT TpU pasnuyHbIX NpoayKTa:

*  WinAC Basic kak uncto nporpammHoe peweHue (PLC kak Windows NT-

3agaya),

*  WIiInAC Pro kak annapatHoe pelueHune (PLC kak PC kapTa),
*  WIiInAC FI Station Pro kak nonHoe pelueHue (SIMATIC PC FI25)

Training Center Ctp.19-3/21

ST-7PRO1
for Automation and Drives mobanbHasa aBTOMaTU3aLUSA
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MporpammHoe ob6ecnevyeHune STEP 7 ana S7/C7/M7

1 1

| Neuro Systems |
I I I I

| Fuzzy Control |
I I I

| PIIID Control |

I I I I
| TeleService |
I I I I I I
[ CrangapTHble MHCTPYMEHTDI | DOCPRO |
1 MHcTpyMeHTbI NpoeKTUpoBaHust | CFIC I I I I I |
TexHomnoruyeckoro npouecca I I I I
L] WncTpymenThl ucnonuaembix | S7I'SCL : : : |
nporpamm (Runtime) | S7-Graph |
I I I I
| s7-HiGraph |
I I I I
| s7-PLCSIM | | Borland C/C++ |
I I I I I I
| s7-PDIAG | | M7-Procic++ |

STEP 7 Mini

STEP 7 Micro LAD / STL FBD
LAD / STL Manager Manager
Moanepxka Moanepxka Moanepxka Mopnepxka
S7-200 $7-300 $7-300 $7-400 M7-SYS
S$7-200 S$7-300 S§7-300 S7-400 M7-300
Cc7 Cc7 M7-400
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
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STEP 7 Micro [ns koHpuUrypmpoBaHus, paboTbl 1 06CnyxmMBaHusa KoHTporepos S7-200
STEP 7 Mini [ns nporpammupoBaHus, paboTbl 1 0OCNYXMBAHWUSI NPOCTbIX aBTOHOMHbIX

npunoxexnnn S7-300 n C7-620.
B otnuume ot STEP 7, cywiecTBytoT criefqyowme orpaHuyeHust:
* He BO3MOXHa 3arpy3ka JOMONHUTENbHbBIX NakeToB, Hanpumep, Engineering

Tools.
* He BO3MOXHO KOH(urypuposaHue csan (ceasb CPU - CPU) .
STEP 7 OcHoBHOI NakeT Ans NNaHMPOBaHNS U NPOrpaMMUPOBaHUSA MPOEKTa fiormyec-
kux koHTponnepos S7-300/400, c nHtepencamu K 4ONOMHMUTENBHBLIM NakeTaMm.
JdononHeHun [lononHeHus — 3To NporpamMHble nakeTol ana S7/ M7 gnsi reHepaumm
nporpamMmm, OTrnagku n obcnyxneaHms:
« S7-SCL = A3blK BbICOKOIO YpOBHS, NogobHbIN Mackanto.
» S7-GRAPH = rpaduyeckoe nporpammMmpoBaHue yrnpasngaoLLmMxX CUCTEM.
* S7-HiGraph = rpadmyeckoe nporpammmpoBaHme NocnenoBaTeslbHOCTY
TEXHOMNOrM4YeCcknX onepauum.
« CFC = rpadmnyeckoe KOHUrypmpoBaHue 1 B3aumMHasi CBS3b
6GnokoB.
» S7-PLCSIM = npoBepka nporpamMmm npu oTkniodeHHon cesasn PG/PC.
» S7-Pdiag = AMarHOCTMKa TEXHONOrMYeCcKoro npowuecca ans fnorm4yeckmnx

KOHTPOMNepoB CMCTEM MOCIeA0BaTENbHOMO YrpaBrieHus.
» TeleService = pacwmpeHune nHtepderica MPI ¢ nomoLbo TeNedOHHbIX

ceTen.
* HARDPRO = nporpammHoe obecneveHne KoHPUrypmpoBaHus
annaparypbl.
« DOCPRO = nporpammHoe obecnevyeHne AOKYMEHTMPOBaHUS.
YnpaBneHue c McnonHsieMble nporpammbl (CTaHOapTHbIE NporpaMMHble OMOKU U MHCTPYMEHTbI

obpaTHOM CBA3LID  3afaHus NapameTpoB) ANsA pelleHns 3aaay NPOEKTMPOBaHMS yrpaBreHns
(MpoekTMpoBaHMe)  TEXHOMOrMYECKUM NPOLIECCOM C 0GpaTHON CBA3bIO

M7 * Borland C/C++ = cpepa nporpammupoBaHusa ans M7
e M7-ProC/C++ = WnTterpaumsa Borland C/C++ B STEP 7 (OTnag4uk)
« M7-SYS = OnepauunoHHas cuctema M7
Training Center CTp. 19 -4/ 21 ST-7PROT1

for Automation and Drives mobanbHasa aBTOMaTU3aLUSA
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Cuctema nporpammMmpoBaHusi NOcrieA0BaTeNbLHOro yrnpaBneHus

S7- GRAPH
Q S7-GRAPH: UHcTpyMeHT ans
nNporpaMMMpoBaHuA
nocnepoBaTefibHOCTEU
o0 CoBmectumocTsb ¢ IEC 1131-3 1
O PaspabotaH no Tpe6boBaHUAM
npousBoacTBa
o [padmueckoe pasgeneHve ynpaBneHus - T1 -— T4
Ha waru u nepexopgbl :|
O LWaru copepxart gencreus
O Mepexoabl NPOBEPAIOT yCNOBMA AN [ S2 ] [ S5 ] [ S6 ]
nepeknoYeHns Ha cneayoLWnn war
]
O Cnepytowme hasbl asBTOMaTU3aLMM -T T2 T T5
MOTYT ObITb ONTUMU3UPOBAHbLI C
S7-GRAPH:
o MNnaHupoBaHue, KOHhUrypupoBaHue ES4
o MporpamMmupoBaHue
o OTnapka
O 0O6cnyxnBaHue T T3
o MNoppepxaHue, onarHocTUKa
O
SIMATIC S7 Date:  03.11.2005 ;1 Information and Training Center
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S7-GRAPH C nomoLwubto si3blka nporpammupoBannst S7-GRAPH Bbl MoxeTe sicHO n BbICcTpo

KOH(pMrypupoBaTtb 1 NporpaMmMmMpoBaTh NocneaoBaTerbHbIE MPorpamMmbl,
KoTopble Bbl xoTuTe ucnonb3oBaTb ans ynpaeneHus PLC cuctembl S7.

[ns aToro TexHonorMyecknn npouecc pasbmBaeTcs Ha OTAENbHbIE Lwaru,
KaXXablin CO cBOEWN COBCTBEHHON (PYHKLMOHANbLHOW 3ajaven.
MocnepoBaTtenbHOCTb OTOBpaxaeTcs rpadonudeckn n MoXxeT BbiTb
OOKYMEHTMPOBaHa B BUAE YepTexa U TekcTa.

[Jencteus, KOTOpble AOMKHBI ObITb BbIMOMHEHBI U NEpexoabl, KoTopble
KOHTPONWPYIOT YCIOBMSA AN NEPEKMIOYEHUs Ha CneayoLmi war,
onpenensTca B OTAENbHbIX Warax. Vix onpeaenexus, B3aumHas 6rokmpoBka
nnu HabnogeHne onpeaenstoTcs NOAMHOXECTBOM A3blka MPOrpaMMMpoBaHUs
LAD (koHTakTHbI nniaH) STEP 7.

S7-GRAPH ansa S7-300/400 coBMeCcTUM C AA3bIKOM MocregoBaTeNibHOCTEN,
ycTaHaBnmBaeMbIM ctaHgapTom IEC 1131-3.

Bo3moxxHocTH MoppepxuBaroTca cneayowme OyHKUNUK:
* Heckonbko kackagoB B 04HOM dhyHKUMOHanbHoM 6noke S7-GRAPH
* [MpounsBonbHas Hymepaums LWaroB 1 NepPexoaos
» TlocnepoBatenbHoe BETBIIEHNE U anbTepHATUBHOE BETBIEHNE
* [lepexogbl (B TOM Yncrne K Apyrum nocreaoBaTesibHOCTAM)
* Crapt/CTon nocnegoBaTeNbHOCTEN, TAKXKe Kak akTMBauus/6nokmposka

Laros.
PyHKUUMU *  OToOpakeHne akTUBHbIX LLAroB U OLIMOOYHbIX LLIAroB
TecTUpoBaHUA *  OTobpakeHne COCTOSIHUS U MoANMKaLMa NepPeEMEHHbIX
* [lepekntoveHne mexay pexxnmammn OyHKLMOHUPOBAHMWS: PYYHOMN,
aBTOMaTUYECKUIA
UHTepdhenc » O630pHOE, CTpaHMYHOE 1 OfHOLLIAroBoe OToGpaXkeHne
nonb3oBarens » [pachmyeckoe pasgeneHne 6I0KMPOBOK M YCITOBUIA HAbNtogeHNS.
Training Center Ctp. 19-5/ 21 ST-7PROT1
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COCTOSIHUM

@)

OO0 O0O0O0

I'IporpaMMMpOBal-wle C ncnosnb3oBaHnemMm MetToaa agnarpamMmmbl

S7-HiGraph: UHCTpyMeHT ans
NporpamMMMpoBaHuNA C
ucnonb3oBaHMeM AguarpaMmmbl

0O [eneHwe MalWHbI Ha
pyHKLMOHaNbHbIEe MOAY U

O Cos3pgaHue guarpaMmm COCTOSSHUM AnA
Kaxxgaoro oyHKLUMOHaNnbLHOro mogyns
O CocTosiHuA cogepaT AeNCTBUSA

O [uarpamMMbl COCTOSIHUMI
B3aMMOOENCTBYIOT C
ucnonb3oBaHMeM coobLieHuni

Cnepyrowue atanbl aBTomaTMsauum AT
MOryT 6bITb ONTUMU3NPOBaHbI C ' ( -
S7-HiGraph: i TG
MnaHupoBaHue, KOHUrypupoBaHue
MNporpamMupoBaHue u oTnagka
O6cnyxuBaHue

CopepkaHue, AMarHocTuka

MopaepxnBaeT BO3MOXHOCTb
NOBTOPHOIO UCNONb30BaHUA

coctosiHun S7- HiGraph
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S7-Higraph no3sonseTt onucaTb aCUHXPOHHbIE NPOLLECChI C MOMOLLLIO
anarpammbl COCTOSHMIA. MawwmHa unm cuctema, Kotopble JOIKHbI ObIThb
aBTOMaTU3MPOBaHbI, NPEACTABNSAETCS Kak KOMOMHaUUSA He3aBUCUMBIX
3NeMeHTOB, PYHKLMOHamNbHbIX BrI0KOB.

®yHKUMOHamMbHbIE MOAYNM 3TO HAUMEHBLUNE MEXaHUYECKNE MOAYNN CTaHKa
nnu cuctemsbl. Kak npaemno, pyHKUmMoHanbHble Moaynu o6beanHsiioT 6a3oBble
MexaHW4eckue 1 anekTpuyeckue anemeHTol. [pu nporpaMmMmpoBaHun ¢
KaxabIM (hYHKLMOHAmNbHBIM MOAYEM CBSA3bIBAETCS AMarpaMmma cocTosiHui, Ha
Hel nokasblBaeTcs Tabnuua yHKLMOHAMBHbIX, T.€. MEXaHUYECKUX U
3MNEKTPUYECKUX CBONCTB.

[lmarpamma COCTOSIHWIN OMNMCbIBAET AUHAMUYECKOe NnoBedeHne
¢hyHKUMOHanbHoro Moayns. OHa onMckIBAeT COCTOSHUS, B KOTOPbIX
(pyHKUMOHANbHBIV MOAYIb MOXET HAX0AMTLCS, TakKe Kak nepexonbl
COCTOSIHUIA. [uarpaMmbl COCTOSIHUIA MOTYT UCMOJSIb30BATLCH MHOMOKPATHO.
[narpamMmbl COCTOSIHWI, KOTOopble GbiNK paspaboTaHbl Ans onpeaeneHHoro
(hYHKLMOHabHOro 6r1oka, MoryT GbiTe MOBTOPHO MCMONb30BaHbl B APYIMX
YyacTax nporpaMmbi.

CoeaunHsas anarpamMmbl COCTOSIHUN napannenbHO, Bbl MOXETE ONnncbiBaTb
nomnHoe (*)yHKLI,VIOHVIpOBaHI/Ie CTaHKa Unm cuctembl

OTOT 06BbEKTHO-OPNEHTUPOBaAHHLIM MeToa S7-HiGraph xopoLuo nogxoguT Ans:
* MpousBoaUTENen CTaHKOB U CUCTEM (MEXaHWUKOB)

« CreunanucToB No aBToMaTU3aLMM («3NEKTPOHLLMKOBY) - Kak obLume
cpencTBa onucaHus Anst pasnuyHbIX CNeumManucToB

* WHXeHepoB u cneunarimcTtoB Nno TeXHN4YEeCKOMY O6CJ'Iy>KVIBaHI/IIO

MeTopg anarpamMmbl COCTOSIHMI NoMoraeT onTMMn3npoBaTb BECb Mnpouecc
CO3[aHu1s CTaHKa UM CUCTEMbI B CMbIcrie Gornee KOPOTKOro uukna pa3pa60TKM
M oTNnaakuy, Takke MeHbLUero BpeMeHu O6CJ'Iy)KVIBaHVIFI.

Training Center
for Automation and Drives

ST-7PRO1
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lNMporpammupoBaHuMe Ha si3blKke BbICOKOro ypoBHA S7- SCL

O S7-SCL: A3bIK BbICOKOro YpOBHA

FUNCTION_BLOCK Integrator

VAR_INPUT
ans cosgaHua PLC programs Init :BOOL; // C6GpOC BbIXOLHOTO 3HAUYEHMS
o CoBMecTumbii ¢ IEC 1131-3Text ? $|'§AAEL} Z axoﬂ”oe 3Ha”69H"'e
ST=CTpyKTypUpOBaHHbIN TEKCT) a : ! HTepBan BolSOPKA 8 MS
( PyKTYpUp Ti : TIME;  // Bpemsi uHTerpupoBaHus B ms
O CepTtucdpmumnpoBaHHbIN B olim :REAL; // BepxHuin npeden BbIXO4HOMN
cooTBeTcTBMU ¢ PLCopen _ /[BEnMYNHEI 5
Base Level ulim :REAL;  //HwkHWIn npeden BbIXOOHON
//BENMYMHBI
O CogepXuT BCe TUNUYHbIE 3NIEMEHTbI END_VAR
A3blKa BbICOKOr0 YPOBHSI, TakKue Kak VAR OUTPUT
onepaHAbl, BbipaXeHus, —
y :REAL:=0.0; //YcraHoBka Bbixogda B 0
ynpagensiowue onepartopsbl END_VAR
O BcTpoeHHble anemeHTbl PLC,
Takue Kak 1/O, Tailmepbl, CYETYUKMN... BEGIN _
IF TIME_TO_DINT(Ti)=0 THEN  // [leneHvie Ha ?
I'IpeumymeCTBa: OK := FALSE;
y :=0.0;
O XopoLwo CTPYKTYpUpPOBaHHas, RETURN:
nierkasa ans noHMMaHus nporpamMmma END_IF;
O [ns Tex, KTO 3HaKOM C A3bIKaMu IF Init B%EN
BbICOKOIo YPOBHSA EL%/E_ e

y := y+TIME_TO_DINT(Ta)*x/TIME_TO_DINT(Ti);
IF y > olim THEN y := olim; END_IF;
IF y <ulim THEN y := ulim; END_IF;
END_IF;
END_FUNCTION_BLOCK

O [OnfA cNOXHbIX anroputmoB

SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
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0630p S7-SCL (CTtpyKkTyprpoBaHHbIN A3bik ynpaerneHnsi) 3To PASCAL-Nogo6HbIN A3bIK

BbICOKOIo ypoBHs ansa S7 - 300/400 n C7, ynpoLiatowmii nporpaMmMmmpoBaHue
3agad ynpasrieHns 4nis MmateMaTU4ecKnx anroputMoB, ynpaBneHus AaHHbIMY 1
3agay opraHusaumu.

S7-SCL nmeet ceptudpmkat PLCopen Base Level n cootTBeTcTBYET CTaHaapTy
IEC 1131-3 (CTpYKTYpUPOBAHHbIN TEKCT).

C S7-SCL, Bbl MOxeTe dhopmMynmpoBaTb 3pHEKTUBHbIE U IKOHOMUYHbIE
peLleHns ans 3agay asTomaTtusauum.

Bo3MoxHOCTH SCL nopoepxvBaeT pyHKLUMOHamNbHbIE BO3MOXHOCTM S3blka BbICOKOMO YPOBHS,

Takue Kak:
*  LMKIbI

* anbTepHaTMBHOE BETBIEHNE

* pacnpegenutenu BeTBeW, U np.

06beanHeHHbIe ¢ cneundUYeckMMm ynpasnsowWmMMK OYHKLMSMW TakUMK Kak:
* ButoBbI gocTyn Kk I/O, buToBas namaTb, TAaNMEPbI, CHETUYMUKM 1 NP.

* [ocTyn Kk Tabnuue cumMBosoB

* pgoctynbl K 6riokam STEP7

MpenmyuwiectBa SCL + npocT ANd U3yyeHus sa3bika NporpaMMMpoBaHnst, B OCOGEHHOCTU AN
Ha4YMHaoLLMX

¢ TeHepupyroTCAd nerkme and 4teHund (I'IOHVIMaHVIFI) nporpamMmmebl.

*  yNpoLleHne NPorpaMMMPOBaHUS CIIOXHBIX anropuTMoOB U 06paboTku
CMOXHbIX CTPYKTYP AaHHbIX

*  WHTerparbHbI/ OTNAAYMK 4S5 CMMBOJSTbHOW OTNaAKM Koga UCTOYHMKA
(oaHoLIaroBbIN, TOYKKM NpepbIBaHUS, Mp..)

* CUCTEeMHas uHTerpauus c asblikamu S7, Takmmm kak STL n LAD.

ST-7PRO1

Training Center
["mobanbHas aBToMaTmU3aLus

for Automation and Drives

Ctp. 19-7/21



SIEMENS

0 CFC (PyHKUuMOHanbHas cxema):
MUHcTpyMmeHT rpadhnyeckon pa3paboTku
nporpamm PLC

O bnoku pasmMeLlaroTcA
Ha d)yHKLIMOHaHbHOVI cXxeme
U coeanHATCA

- [PLSTDemo_ext\SIMATIC 400-Stationd | NCPUA1G-2 DP 1SAN.. \AF
G3 Ban feabeien Eriigen Zelgstem led prochl Eghss Ferwtm Hile

O CoeaguHeHMe BO3MOXHO: Dl 2[2e) o wl-] e s (] %] @)
- mexay nonamm l/O ——

- TaKxe c bnokamm Ha
APYrux cxemax

O WUcTouHMKM M nPpUeMHUKu
yCTaHaBnnBaKTCA
B nonAx

a MpeumyuwectBa
O Paspa6oTka nporpamm
ANl TeXHONoroB
O bBbicTpas pa3paboTka,

CFC ana SIMATIC S7 n SIMATIC M7

|

ObicTpoe TecTMpOBaHue

n obcnyxunBaHve

SIMATIC 87 Date: 03.11.2005 " Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_19E.8 ">4 Knowledge for Automation
0O630p C nomoLubto nHcTpymeHTa CFC (dyHKUMOHarnbHas cxema), Bbl MOXeETE

nporpaMmMmmnpoBaTth 3agayn asTomatusauun SIMATIC S7 unun SIMATIC M7,
pUCYst TEXHOMOMMYECKYHO CXEMY — NOA0OHO Anarpamme hyHKLMOHAmNbHbIX

6rokoB npu nporpammuposaHun B PLC.

B aTom meToae rpacdhmyeckoro nporpammMmpoBaHus, 6110K1 pasmeLLatoTcs B

BMAE YepTexa 1 rpadnyecky coeaunHsaTca Mexay coboi. Bbl MoxeTe GbICTpo

n nerko npeo6paaoBaTb TEXHOJI0rM4eckne niaHbl B NoJiHbl€ NCNOJTHAEMbIE

nporpamMmMbl aBTomatmsaumm ¢ nomoupto CFC.

BoamoxHocTun C nomouubio CFC MOXHO BbINONHUTL cnegytoLlee:

* PepaktupoaHune CFC

* [eHepauunto koga

»  Otnagky

* bubnnoTtekn cTaHgapTHLIX O/0KOB

MpeumyuwiectBa * T[punoxenne CFC, kak 4OMONHMUTENBHOE, NErko BCTpanBaeTcs B
apxutekTypy STEP 7 ¢ yHU®DULNPOBAHHBIM MHCTPYMEHTAarNbHbIM
uHTepdencom! n c obwmm ynpasneHnem gaHHoimu. CFC nerok ans
MCMNonb30BaHMsA 1 00y4YeHUs, a Takke rapaHTMpyeT NOrMyHoe ynpasneHve

OaHHbIMW.

» Bbl MoXxeTe ncnonb3oeatbe CFC kak Ang o4eHb NpocTbIX, Tak U AN OYeHb

CINOXHbIX 3a4au.

+ [lpocTas TexHonorns coeguHeHun obecneunBaeT «apyxentodue» npm

KOH(UIypMpOBaHUN CBA3e Mexay Grnokamu.

* bonble He Tpe6yeTC$| py4HOEe ynpaBrieHne un pacnpeneneHne MmallnmHHbIX

pecypcos.

« TopaoepxmBatoTcs «apyxenobHoe» TeCTUpPOBaHMe U oTnaaka

Training Center Ctp.19-8/21

for Automation and Drives

ST-7PRO1
["mobanbHas aBToMaTmU3aLus
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KoHdurypupoBaHue cucrtem ynpasrneHus npoueccom B S7- SFC

O S7-SFC: UHcTpymeHT gnsa
nporpaMmmMumpoBaHuA
ynpasnsilowmx nporpamMmm

O CnpoeKTupoBaHHbIN Nog

Tpe6GoBaHUA aBTOMaTU3aLUN it Dpernd o Secand Ot
otz e [
ynpaBneHus et _ lw_% I
o C%%M$$;?ngoc75 N e |.—% T
c - I—IEI I
O 3apaHue napameTpoB o I [ — o
6nokos B CFC | |
- 1] DRUCKOK l @I
O [lpoBepka ycnoBun nepexona
ANA NepeknyeHns zuLuFTzuI

Ha cnepyrOLWMNA Wwar
O CWHTaKCM4YeCKun KOHTPOIb

& SFC-Editor - [Wasciumittel-Grundstoffe. fnertisiarungy _ =] x] |
[ Blan BearbeitanEinfligen  Zi[= 1< |

dastuter Inisakeration | Processing | Tesmeaton |

—) W ZU

HTHHD

|
ENTSPAHHEN E 'mﬁl
BO BpemMsa co3gaHusa | : % — -
a Mpsamoe nogkntoyeHne kK CFC = Mo RuCK ‘ —
O MpuHsTve 3HaveHwir I o m—
C UCNONb30BaHUEM - —
“Drag&Drop” & -
g P . b o ]| vonwt | iemons || o |
O BblgeneHue nepekpecTHon
CCbINKN
0 Busyanusauusa B WinCC
SIMATIC 87 Date: 03.11.2005 ;v Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO1_19E.9 v’ o/ Knowledge for Automation
SFC SFC - aTo cucTtema ynpasneHus npoLeccoM Aris NoLaroBoro UCNonHeHus,

(I'Iocnep,OBaTeanble KOTOpas Oblna cneyunanbHo pa3pa60TaHa noa Tpe6OBaHl/IFI CUCTEM ynpasJieHuA

thbyHKUNOHaNbHLIE

CcXeMbl)

MpuHUMN

MeTtop paboThl

TEXHOMNOrM4YeCcKMMHK npotieccamm (pa3paboTka TEXHOMOrMYECKoro npoLecca,
pa3paboTka ynpaBneHns TEXHONOrMYECKUM NPOLECCOM, Mp.).

TvnnyHble 06NacTn NPUNOXeHUsa Ana NocneaoBaTebHbIX YNPaBsoLLmnX
CMCTEM 3TOro Tna — 3TO AUCKPETHbIE NMPOU3BOACTBEHHbIE NpoLecchl. OgHako
nocrnepoBaTenbHbIEe YNPaBMsoLWLME CUCTEMBI MOTYT ObITh UHCTANNMPOBaHbLI B
HenpepbIBHbIE CUCTEMBI, HAMPUMEP, AN CTapTa UMW BbIKIOYEHWS, U3MEHEHWIA
paboyen TOUKkK, Kak U3MEeHeHNe COCTOSHUA U3-3a BO3MYLLEHUN.

C SFC cneundmkaumm Nnpon3BoacTsa NpoayKra MoryT ObiTb 3anmcaHbl Kak
NpoLecchl, ynpaBnsieMble COObITUAMM.

B pegakTtope SFC, Bbl co3gaeTe cxemy NOTOKOB rpadpuiyeckumm cpeacteamm.
OnemeHTbl CTPYKTYpbI MiaHa No3TOMY pa3MeLLatoTCs B COOTBETCTBUN C
PMKCMPOBaAHHBLIMMK MPaBUNaMm.

Bbl He JOMmKHbI 3a00TUTLCA O TaKMX AeTansX, Kak anropuTmbl UM pasMeLLeHne
MaLLUMHHbLIX PECYPCOB, BMECTO 3TOFO MOXXHO CKOHLIEHTPUPOBATbLCS Ha
TEXHOIOrMYECKNX acnekTax KoHgpurypaumu. MNocne reHepauum TONONornu, Bbl
nepeknoyaeTeck Ha getanu otobpaxeHusa [locne co3gaHus
TEXHOMNOrM4Yeckoro nnaHa, Bel nepekntoyaeTech Ha 0OToOOpaXkeHne getanen u
Tam 3agaeTe napaMeTpbl OTAENbHbIX 3NIEMEHTOB, T.€., Bbl kKOHUrypupyeTe
aencteus (warn) n ycnosus (nepexogpl).

B nporpammunpoBaHun gencTeuii, yHKuun 6a3oBor aBTomaTmnsaumm, 06bIYHO
creHepupoBaHHbIX ¢ CFC, ynpaBnsitoTcs unm BelbopoyHo obpabaTbiBatoTcs
yepes U3aMeHeHue PYHKLUMOHMPOBAHUSA U U3MEHEHNE COCTOSHUS.

Mocne koHdUrypauuu, Bbl reHepupyeTe UCMOSTHAEMbIN MaLLUUHHBIA KO C
nomoulbto SFC, 3arpyxaete ero B PLC 1 TecTupyeTe ero ¢ noMoLLbio OYHKLNA
SFC.

Training Center

for Automation and Drives

ST-7PRO1

Cp. 19-9/21 ["mobanbHas aBToMaTmU3aLus
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OunarHocTtuka ynpasneHus ¢ S7- PDIAG
0 OwarHocTtuka pabotbl: OGHapyXxeHue
cboeB, Bo3HuKawwmx sHe PLC

O MoBpexaeHne gaTynk/McnonHUTENbLHOE
YyCTPOMCTBO,CO0U NnepemMeLLeHus, ...

O S7-PDIAG: UHcTpyMmeHT ansa
KOH(UIypupoBaHUsA onpeaeneHusi olnGKu
Ha STL, LAD, FBD

O WHTerpupoBaHHbIN B OKpYXXeHue
pa3paboTku

O C npocTbiM 3agaHueM HabnrAeHUA OWNGKU
M TEKCTOB COOOLLUeHMI (BO BpeMs 1 nocrne
nporpaMMupoBaHus)

O OO6Hapy)eHue c60eB U aHanNn3 KpuTepus
BbIMOJIHAKOTCA aBTOMaTU4YeCKu

O WcuepnbiBaowana nHpopmauma ana
onepartopa Ha:

= Tun cbos
= O6HapyxeHue cbos
= [MpuunHa cbos

a CoxpameHMe npocrtoeB

SIMATIC 87 Date: 03.11.2005 ;' Information and Training Ceqter
Siemens AG 1999. All rights reserved. File: PRO1_19E.10 v,’« Knowledge for Automation
nMaFHOCTMKa ,D,MaFHOCTVIpOBaHI/Ie BaXHO Ha CtTagnun (byHKLI,I/IOHVIpOBaHI/Iﬂ 3aBoa nnn

MalMHbI. Heo6xoaMMocCTb B AnarHoCTMKa BO3HMKaeT Toraa, korga cboi
MPYBOAUT K OCTAHOBKE Ui HEMpPaBUITbHOMY (OYHKLMOHMPOBaHMWIO 3aBoaa uUnu
MalLLMWHbI

MporpaMmMmupyemble form4yeckne KOHTPOSepb! LWNPOKO UCMONb3YTCS BO
MHOrMx obnacTtax. BonbLuon onbIT JOKa3biBaeT, YTo cBbille 98% cboeB
BO3HMKaET Ha nepndepnm (0OMOTKM, KOHLIEBbIE NepekmnoYaTenu, 1 1.4.).
PacnpegeneHne cboeB copepxaTternbHO ans obHapyXeHns HemcnpaBHOCTEN,
4YTOObI COCPEOTOUMTBLCS Ha TEXHOSNOMMYECKMX OLLIMBKaX, MOCKOMbKY COO0LEeHNs
00 owwmnbkax unm HemcnpasHble OYHKLMU NPUBOASAT K NOTEPE BPEMEHU U
BO3pacTaHUIO n3gepkek.

TexHonornyeckasa gnarHocTmka onpenenaetr OLNBKM TONMBKO 3TUX BHELLHUX
KOMMNOHEHT (D,aT‘-IVIKI/I, NCNOJTHUTENbHbIE MEXaHUN3MbI, etc.) mnnn
nocnenoBaTesibHOCTU B pa60Te 3aBoaa unn MallinHbI.

MporpammHbin nakeT S7-PDIAG no3BonseT ogHUM 1 TeM e o6pasom
KOHpMrypupoBsaTtb guarHoctTudeckui npouecc ans koHtponnepos SIMATIC S7-
300/400 npw ncnonb3oBaHnn s3bIKOB NporpammupoBanns LAD, FBD n STL.

C vcnonb3oBaHyeM 3TOro naketa MOXHO 3a4aTb Nporpammbl HabnogeHUs
CUrHanoB, BKMo4as o6HapyXeHne HOBOro curHana, Kputepus aHanusa v BBog
accouumnpyemMoro coobLieHMs BO BpeMs Unn nocrie paspabdoTku
nonb3oBaTtenbckon nporpammel Ha LAD, FBD unu STL. PDIAG aBTOMaTMyecku
co3paet 6rokn HabnoaeHusi, kKoTopble Bbl MOXeTe Bbi3BaTb U3 CBOEN
NoNb30BaTENbCKOM NPOrpamMmbl.

Mpu KaxKaom BbI30BE NPOBEPSOTCS YCNOBUS OLUMOKM, a B Crly4Yae OLIMOKH,
ULLYTCA M NOCINAaTCs Ans 0TOGpaXKeHus, CyLLeCTBEHHbIE Af1s aHanu3a
KpuTepusi paboure napameTpbl.

Ons koHdurypmuposaHus naHenu oneparopa, S7-PDIAG xpaHut
AnarHocTnyeckue faHHble B pasgensiemon 6ase AaHHbIX. OTW AaHHbIE MOTYT
ObITb 3anpoLlEeHbl C MOMOLLLIO MporpaMMHoro obecnedeHuns koHgpurypaumm OP
SIMATIC ProTool ¢ gononHutenbHbeiM naketom ProAgent n moryT 6biTb
OOCTYMNHbI ANs oToBpaXeHNs Ha NaHenu onepaTtopa.

S7-PDIAG

Training Center
for Automation and Drives

ST-7PRO1
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TecTupoBaHue nonb3oBaTeNbCKUX nporpamm ¢ S7- PLCSIM

O S7-PLCSIM: NMporpamma L PLC Simulation - SimView1 M=
MogenupoBaHusa anAa TeCtupoBaHusA iim9|:tti0nE tEearb;itent Ein"flijfgen Zieksystern  Ausfiibren
nporpamm PLC D[S(E] 4[%[e] ¥

O MpoBepka hyHKUMOHUPOBaAHUA
= Ha ummTupyemom CPU
o sk ]
« ¢ BbiBOgOM/Moaudvkaument 1/0 B=v ,': il
O TecTupoBaHue NOMb30BaTeNbCKUX OFf¥ STOP _Res |
6r10KOB Ha

Bereit

= LAD, FBD, STL, S7-SCL,
= S7-GRAPH, S7-HiGraph, CFC
= S7-PDIAG, WinCC

O MpeunmywecTtBa

O OWwmnbKM MOryT 6bITb FfIerko
obBHapyXeHbl U UCNpaBreHbl

O MHoruve TecTbl BO3MOXHbI YXe B
odmce, 63 KOHe4YHOW annapaTypbl

SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_19E.11 "kd Knowledge for Automation
S7 - PLCSIM UHcTpyMeHT npoekTnpoBaHusa SIMATIC S7-PLCSIM (gononHUTErnbHbIN NakeT)

nonHocTtblo amynupyet S7-CPU, Bkntovas agpeca u I/O Ha a PG/PC.

S7-PLCSIM nosBonsieT TectupoBaTtb nporpammy 6e3 nogkntovennst PG/PC.
MoryT ncnonb3oBaTtbcsi Bce A3blku nporpammupoBannsa STEP 7 (STL, LAD,
FBD, S7-Graph, S7-HiGraph, S7-SCL n CFC).

S7-PLCSIM nossonsieT NpoBepuTb Nonb3oBaTensCckyto nporpammy Ha PC/PG,
BHE 3aBMCUMOCTM OT TOro, AOCTYMNHA N KOHeYHas annapaTtypa Unm Her.

®dyHKumoHupoBaHue S7-PLCSIM nogaepxunBaeT cnegyrowme pyHKLMM OMs1 UCMONTHEHUS
nporpaMmmbl Ha mogenupyemom PLC:

*  WkoHka Ha naHenu nHctpymeHToB SIMATIC Manager BkntoyaeT unu
BbIKINtoYaeT MofenuposaHue. Ecnn mogenvpoBaHue BKoYaeTes, kaxaas
HOBas CBA3b aBTOMAaTM4eCKM BbINONHAeTCs K Mogenvpyemomy PLC. Ecnin
MOZenMpoBaHne BbIKMIOYEHO, Kaxkaas HoOBas CBA3b NOAKM0YAETCHA K CaMOMy
PLC.

* Bbl MOXeTe co3gaBaTbh 06bEKTbI BU3yanunsaumm, KOTopble NO3BOMSAIOT BaM
nony4nTb 4OCTYN B 06nacTb NamATH, HakanmearLme cymmaTopbl 1
naHenu mogenupyemoro CPU. Bbl MOXeTe MeHATbL U 0ToDOpaxaTb Bce
[JaHHble B 9TUX 00BbeKTax.

*  Bbl MoxeTe namenntb pexum padbotel CPU (CTOIM, RUN n RUN-P) Tak xe,
Kak ¢ «peanbHeiM» CPU. MogenupoBaHune Takke obecneumBaet QyHKLUIO
"Pause" , 4To no3sondeT npepBaTb UCNOMHEHNe nporpammbl 6e3 nsmeHeHus
COCTOSIHMSA MPOrpamMMbil.

MpeunmyuwectBa C nomowbto S7-PLCSIM, Bbl nerko moxete oO6Hapy>XuTb OLINMOKM Ha CcTagmm
pa3paboTkn 1 yCTpaHUTb NX. KauecTBo nporpaMmM nonb3oBaTens CyLecTBeHHO
yny4llaeTcs, a LieHa CONnpOBOXOEHMS YMEHbLLAETCS.

Training Center Ctp. 19-11/21 ST-7PROT1
for Automation and Drives mobanbHasa aBTOMaTU3aLUSA
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TeleService — ynaneHHoe ob6crnyxuBaHve U guarHocTmuka

O TeleService: nenaeT BO3MOXHbIM
noaknoyeHue Kk SIMATIC S7/C7 CPU || VO... CPU
mnnn M7

O Pacwupset MPI yepes [ [
TenecgoHHble/pagno ceTn

O ®dyHKUMOHasnbHble BO3MoXHocTn STEP 7 —

O CraHaapTHble pblHOYHbIE MogeMbl U TS MPI bus
apanTepbl

O OO6HapyXeHne HeucrnpaBHOCTeMN, yCTpaHeHue
HeucnpaBHOCTEN N o6CnyXuBaHue c TS apanTep
LleHTpasibHOW CTaHUuNn

MpeumywecTBa:
O CokpaleHue LeHbl noaaepxKaHusa system
O bBonee bbicTpoe OGHOBNEHME CUCTEMbBI modem

KoMHaTa ynpaBnieHua ¢ ——F
STEP7 n TeleService (

PG/PC
modem

SIMATIC S7

Siemens AG 1999. Al rights reserved.

TeleService

KoHdurypuposaHue

Mppoueaypa

MpeumyuiectBa

Date: 03.11.2005 " Information and Training Ceqter
File: PRO1_19E.12 y Knowledge for Automation

C nomoubto Tenecepsuca PLC SIMATIC S7- /M7- /C7 moryT o6cnykuBatbcs
yaaneHHo ¢ PG/PC, ncnonb3ys TenedoHHble unu pagmoceti. Bam goctynHbl
Bce pyHKkumMn STEP 7 n nHctpymeHThl pa3paboTkm ¢ Bawero pabodero mecra.

PG/PC noagkniovaeTtcs k PLC ¢ ucnonb3oBaHvem cTaHAapTHbIX PbIHOYHBIX
mozemoB. MoaaepxuBaTcs crneayroLwmne MOAEMbI:

* AHarnoroBble MOgeMbl
* BHewHune ISDN agantepbi/Mogembl
*  TexHonormns GSM (1.e. D1 ceTb)

Co cTopoHbl 3aBoga, Teneagantep TS BCTaBnsAeTcs mexay CTaHaapTHbIM
PbIHOYHBIM aganTepom u ceTbto MPI. Bce ctaHumm (y3nbl) MOSTOMY OOCTYMHbI
cet MPI npu Takom NoaKMOYEHUN.

YTtoObI YCTaHOBUTb TeNecepBUCHOE d)yHKLI,MOHVIpOBaHI/Ie, Bbl OMKHbI
BbINONTHUTb creayouine waru:

* HasHayeHuve napameTpoB Mogema Ha ctopoHe PG/PC (TS apgantep ¢
napameTpamu No yMO4aHWUIo CO CTOPOHbI 3aBOAA) UCTIONb3ys nakeT
TeleService.

* YCTaHOBKY yaaneHHOro nogknioveHus, NOAAEPKNBAEMYIO 3NTEKTPOHHON
TenedOHHOW KHUIOW, KOTOopasi BKMNoYaeT ynpasrneHMe cuctemom B chopme
¢annoBon cucTembl.

* BbInonHeHne yaaneHHoro TeXHUYecKoro obcnyxmnsaHust B 06beme NosHbIx
BO3MOXHocTen STEP 7 n nHCTpyMeHTa pa3paboTku.

Uepes goctyn k yaaneHHsiM PLC (opyrue komHaThl, 3aBoabl 1 T.4.) Bbl MoxeTe
JeLleBo BbIMOMHATbL Takne TEXHUYECKUE CEPBUCHI Kak TEXHUYECKOE
obcnyxnBaHne, obHOBNEHME NN aHann3 cboeB C LLeHTPanbHOM CEPBUCHON
0a3sbl.

Training Center
for Automation and Drives
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CospaHune pokymeHtaumm ¢ DOCPRO

O DOCPRO: co3paHue cnpaBOYHUKOB
MOHTaXHbIX CXemM npon3BoacTB

O CraHaapTU3MpoBaHHbIe WabnoHbI,
MOryT GbITb NPY HEO6XOAUMOCTHU
M3MEeHEHbI

O [eHepupyeT HOMepa cTpaHuL,
reHepupyeT UHAEKCbI

O T[levyaTaeT NONHOCTbLIO AOKYMEHTaLuIo
in one run (T.e. HOYbIO)

Layout template

Q MMpeumywecTBO:
O Ypo6GHoe co3paHue OKYMEHTOB

Reference number

Project

e
SIMATIC 87 Date: 03.11.2005 ;' Information and Training Center
Siemens AG 1999. All rights reserved. File: PRO1_19E.13 ")4 Knowledge for Automation
DOCPRO DOCPRO 370 UHCTPYMEHT Ans pa3paboTku 1 ynpaBneHus 4OKyMeHTaumnen

3aBoga. DOCPRO no3BonsieT CTPYKTypMpoBaTh AaHHbIE NPOEKTa, NOATOTOBUTL
CNPaBOYHUKMN MOHTaXHbIX CXEM W HaneyaTaTb BCK 3Ty MHGOPMALMIO B OLHOM
dopmarte.

Bo3amoxHocTn DOCPRO ob6ecneunBaeT yHKLMM CO34aHMSA U YNpaBneHns AOKyMeHTaLumnen,
TaKOW KaK CMpaBOYHMK MOHTaXHbIX CXeM 3aBOAa:

+ CospgaHuve CnpaBOYHMKOB MOHTaXHbLIX CXEM M paboyne nUcTbl (pesynbTaThl
neyaru);
CcnpaBOYHUKN MOHTaXHbIX CXeM OeNATCA Ha pa60q|/|e JIUCTbI.

+ LleHTpanusoBaHHOE co3fdaHve, peaakTMpoBaHWe W yrpaBneHue aHHbIMU
npumMevaHuii; otaenbHble paboTbl Takke MOryT GbiTh CBA3aHbI C
npUuMeYaHusiMu, KoTopble coaepxat HgopmMaLmio 06 oTaensHon paboTe.

+ CraHaapTHble LWabnoHbl, NoCTaBnsiEMbIE C MPOrpaMMON Kak UCXOAHbIE NS
pa3paboTku Balwumx cobcTBEHHbIX LWAbNoOHOB 1 Tabnuy,.

+ ABTOMaTM4eCKOE N Py4YHOE UHAEKCMPOBAHUE CChINOK; Bbl MOXxeTe
Ha3HauyaTb HOMepa paboTe B COOTBETCTBMU C COBCTBEHHbLIM KPUTEPUEM.

+ ABTOMaTMyeckoe co3daHune MHOEKCOB AOKYMEHTOB B NevyaTaeMoii
OOKYMeHTaLuu.

+ [MeyaTb paBoYMX NTMCTOB M CMPABOYHUKOB MOHTAXHbIX CXEM; paboThbl
pabouero nucTa nevYaTalTcs B NpeaonpeaeneHHon NocneaoBaTensHoOCTU.
Bbl MoXxeTe COXpPaHNTb 00NINK NeYyaTHOro oT4yeTa U NMUCT COCTOSAHUSA nocne
BbINOMHEHNS nevyaTw.

MpeumywectBa MpoekTHble AaHHbIE NPOEKT/3aBOA, MOTYT ObITb SICHO AOKYMEHTUPOBAHbI C
nomotubio DOCPRO. CTpykTypupoBaHHas (XOpOLLO OpraHn3oBaHHast)
OOKYyMeHTauuna aenaeT AONOJIHUTENbHYIO paGOTy Ha NPOEKTOM TaKXe KakK 1
obcnyxnBaHve nerye n TeM caMbiM cbeperaet BpeMs U AeHbIW.

Training Center Ctp. 19- 13/ 21 ST-7PRO1
for Automation and Drives mobanbHasa aBTOMaTU3aLUSA
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lNMporpammHoe ob6ecneyeHne Ansa 3agay ynpaBneHus ¢ oopaTtHou
CBA3bHO
WHeT- BasoBsoe
PYMeHT Mo wnn
0O630p KOHCDY- ZOMosHe-
rypauv HUS
[PID Kompornep ] [er | |
Basosoe SW PID ynpasneHue Na Basosoe MO
| [z [ ]
| CraHpaptHoe PID ynpaBneHM4|| Oa | | : . - : |
| MopaynbHoe PID ynpaenexune | | ﬂa | | | |ﬂononHeHme|
I | .| | | I
| HeueTkoe ynpaBﬂeHmel | a | | |
I 1 I
[ Hepoouoremst || fa_| | |
| FM 355/ 455 || Ba | | |
S7-200 S7-300 S7-400 Cc7 M7
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3aMK|-|yToe B SaMKHyTOﬁ ynpaBnmou.LePl cuctemMe napameTpbl npouecca ynpasnalTCA
ynpaBneHue TakKnv 06pasoM, YTO OHM MOJ1y4HakoT CBOU HOBbIE NpeaBapuUTesibHble 3Ha4YeHUA

Bbasosoe NO
CTtaHpapTHoOe
PID ynpaBneHue

MopaynbHoe
PID ynpaBneHue

HeueTkoe
ynpaBrneHue

Henpocucremsol
ynpaBneHue

Mopaynu 3amMmKHyTOro

UUKna ynpaBerieHus

HacTomMbKO BbICTPO, HACKONBKO 3TO BO3MOXHO U MOITOMY OHU COXPaHSIOT MX
HeCMOTpPS Ha BO3MYLLEHMS.

BasoBbii nakeT STEP 7 yxe BkntoyaeT pag dyHKUMOHaNbHbIX 610KoB Ans
peLueHus npocTbix 3agad NN ynpasneHus.

OTOT AOMNONHUTENbBHBIN NakeT COAEPXMT BMOKM U MHCTPYMEHT 3adaHns
napaMeTpoB C BCTPOEHHbIM yrpaBfeHneM, MHTErPUPOBaHHLIMW YCTaHOBKaMW
ynpaBneHus Ans cTaHAapTHbIX 3a4ady, Takmx Kak KOHTPonnepbl TeMneparypsbl,
perynsaTopbl CKOPOCTW MOTOKA, PErynaTopbl AaBneHus 1 np.

C nomoLLbio coeanHeHUs npunaraemblX CTaH4APTHbBIX (PYHKLMOHANbHbIX
6nokoB, Bbl MOxeTe peannsoBaTb NpakTUYecKn Nodyo CTPYKTYpyY
TEXHONOrM4eCcKoro NpoLecca ¢ 3aMKHYTbIMW 0B6paTHLIMK CBA3AMU, AaXe C
3agavamum onTUManbHOMO yrpaBrieHns.

MakeT copepxut 27 FB 1 conyTCTBYOLWMN MHCTPYMEHTAPUNA.

HeueTkune cmctembl NCMONb3YHOTCA, KOrAa MaTemMaTuyeckoe onvcaHve
npouecca TPYAHO UNK Aaxe HEBO3MOXHO, KOrAa noBeAeHve npowecca He
FIOrMYHO, KOrAa BO3HUKAKOT HENMMHENHOCTU, HO, C APYrov CTOPOHbI, CyLLECTBYIOT
aMnupmryeckne npasuna pabdoTbl.

HEﬁpOHHbIe CUCTEeMbl NCMNOJb3YKOTCA B 3aadvax, CTPYKTypa 1 pelleHune
KOTOPbIX N3BECTHbI TOJIbKO YaCTU4YHO. HePIpOCMCTEMbI MOryT NCNoNnb30BaTbCA
Ha BCEX YPOBHAX aBTOMaTU3aunn, OT OOMHOYHbIX KOHTPOJJ1€POB 3aMKHYTOIo
UnKna Ao ontuMnsaunm 3asoaa.

Moaynu 3amkHyToro ynpasnexHus FM355 (gna S7-300) n FM455 (ona S7-400)
ABMATCA MHTENMEKTyanbHblMu 4 1 16 — KaHanbHbIMU MOLYNAMMW NS
YHUBepCarnbHbIX 3a4a4 3aMKHYTOro yrnpaBieH1s B XMMUYECKOMN, Pe3VHOBOW,
NracTMaccoBOW M ApPYrMX OTPacnsx NPOMBILLIIEHHOCTM, C MOAYNAMU
OXNaXOEHNs 1 HarpeBa, B CTEKONbHON Y BYMacKHOW NPOMBILLIIEHHOCTU, U M.
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ana M7

Q M7-SYSRT

Borland C/C++, M7- ProC/C++ n M7- SYS RT ansa komnbtlotepoB M7

Q Borland C/C++
O Co3spgaHue nporpamm Ha C/C++

Q M7-ProC/C++

O BcTpoeHHbIn Borland C/C++ 1o tateaptq) oo
B STEP 7 -

O MolHbIV oTNagYMK ansa
OPYXeCTBEHHOro TeCTUPOBaHUsI
nporpamm

O OnepaunoHHas cuctema RMOS C e —

= Bo3MOXHOCTb peanbHOro BpemeHun
* MHOro3a[ja4HoCTb for the computer pro M7-SYS RT

Q MpeumywecTBO:

O TexHonornyeckue hbyHKLUMN MOryT
ObITb 3anporpaMmMMpoBaHbl

O JKcTpemarnbHble, KPUTUYHBIE KO BorlandC/C++
BpeMeHM 3agaumn —

K Boutand Cos - pOOUOGET

Dot Bobeden Suchen frevge Brork! Detu [REEN Ootnen Eersler Hil
3 Rl e e
e Vet 1 by SpUTERIOT Ap ORI o STEPT Symbole mporiesen

void main

. |— amhee |l
- D i ]
* PO b L

STEP7 - \

M7-ProC/C++

SIMATIC S7
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Borland C/C++

M7- ProC/C++

M7-SYS RT
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YnpaenstoLme nporpamMmmbl, BbINONIHAEMbIE HA KOMMNbloTepax M7 MoryT ObITb
creHepmpoBaHbl ¢ nomoLbio CFC unm BCTPOEHHOTO MHCTPYMEHTa pa3paboTku
Borland C/C++ V5.01.

C nomoubto Borland C/C++ , Bbl MoXxeTe nerko pegaktmpoBartb,
KOMNUNMpoBaTb N MHTerpuposaTth nporpaMmbl Ha C/C++, 1 B TO e Bpemsi
UMEeTb AOCTYN KO BCeM cneuUndUIHbIM KOHUIYPaLMOHHBLIM AaHHbIM NpoeKkTa 1
CMMBOJIbHBIM AaHHbIM, Ucnonb3ysa STEP 7.

B Borland gns Bac goctynHbl Bce uHctpymeHnThl Borland C++: AppExpert,
ClassExpert, Project Management, Resource Workshop, Command Line Tools,
etc.

HononHutensHoe nporpammMmHoe ob6ecnedeHme M7 ProC7C++ BcTpamBaeT
cpeny paspaboTku Borland C/C++ B STEP 7, a Takke obecneunBaet
MHOro3agayHbln OTNag4YMK pearibHOro BPEMEHM.

Bbonee toro, M7-ProC7C++, obecneunBaeT KoHdurypauuio cpegbl Borland,
TaKyto, YTO HET HEOBXOAMMOCTM YCTaHaBNUBaTb NYTU K KOMMAUIIATOPY U
oTnag4vmKky unm yctaHaenmeaTh OMNUMM KOMMNUIATOPA M JIMHKOBLLMKA.

M7-SYS RT 310 runtime cucrema, onTumMm3npoBaHHas 4ns komnbiotepos M7
ON9 BbINONHEHUA 3agay peanbHoro BpemeHu. C Hen goctynHa mowHas 6asa
nporpamMm Ans pasnuyHbIX 3agad.

M7-SYS RT Bkrto4aeT B YaCTHOCTU:

*  MHOrosafayHyto onepauuoHHyIo cuctemy peanbHoro spemeHn RMOS32
(32-6uTHas onepaumoHHasa cucTema peanbHOro BpeMeHu)

* cTaHgapTHyto bmbnmoteky ANSI-C

*  M7-API nHTepderic nons3oatens (MHTepdenc nporpaMmMmpoBaHns
NPUMOXEHWI)

*  uHTeppencol Ansg 3arpyxaembix ApariBepoB, Takke Kak gpansepbl And
nocrefoBaTensHOro nHTepgenca
(T.e. 3964R) n TCP/IP gpainsepbl Ans npomMeiluneHHon Ethernet.
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SIMATIC S7
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SIMATIC NET

MpoMbILWeHHbIN
Ethernet

Profibus

AS-Interface
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-

SIMATIC NET aT0 nms ons Bcero ceMencTaa CeTen.
+ T[powmbiwneHHbi Ethernet, cootBeTcTBytowmin IEEE 802.3 —
MeXayHapOAHOMY CTaHOApTy ANsi CETEN ANsi CBA3EN MexXay siYenkamm

+ PROFIBUS, cooteetcTBytowmin EN 50170 — mexxgyHapogHOMy CTaHOapTy
NS NONEBOrO YPOBHS CETEN C OrpaHNYeHHbIM YMCIIOM Y3r10B

* AS-uHTepdpeiic — N coeaMHeHUs ¢ atynkaMmy U UCMOMNHUTENbHbLIMU
ycTponcTsamu.

MpombiwneHHas ceTb Ethernet — ceTb ypoBHS A4eek, ocHoBaHHasA Ha
mMexayHapogHom ctaHgapte |IEEE 802.3 (Ethernet) and is designed for
industrial use. Bo3MOXHbI OTKpbITbIE CETEBbIE peLleHust. Bbicokas ckopocTb
nepenayn obecnevmBaeTcs pasnUYHbIMU PEXUMaMKN Nepeaaydn.
MpombiwneHHbIn Ethernet - 3To NpOMBbILLNEHHBIN CTaHAAPT, LLUMPOKO
NPOBEPEHHbIN U NPUHATBEIN. OyHKUMOHMpoBaHne Ethernet ocHoBaHo Ha
cooteeTcTBytowlen IEEE 802.3 npoueaype CSMA/CD (KonnekTuBHbIN OCTYN C
KOHTpONeM HecyLlel u 06Hapy>XeHMeM CTONIKHOBEHUIA).

PROFIBUS - wnHa ypoBHS si4eek ¢ orpaHnyYeHHbIM Yncriom y3nos. OHa
OCHoOBaHa Ha eBpornenckom ctaHgapte EN 50170, Volume 2, PROFIBUS.
Mockonbky TpeboBaHus cootBeTcTBMA EN 50170 BbinonHeHsbl, PROFIBUS
obecneynBaeT OTKPLITOCTb AN NOAKMIOYEHMS KOMMOHEHT OT ApYruX
npoussoauTenen, KOTopble NOAYMHATCS cTaHgapTam. PyHKUMOHMPOBaHKE
PROFIBUS ocHoBaHo Ha npuHumne "Token Passing” ¢ BblgeNeHHbIMU
BEAYLLMMUN 1 BEOOMbIMY CTaHuusaMmu. OT1o obecnedmBaeT pasnmune Mexay
aKTUBHBIMM U NacCUBHLIMU Y4aCTHUKaAMW CETMU.

AS-nHTepdelic 3To ceTeBasi cMcTeMa Ans ABOMYHbIX JAaTYMKOB U
NCMOMHUTENBHBIX YCTPOWCTB NoneBoro ypoBHs. C AS-nHTepdencom BO3MOXHO
MOAKIIOYEHNE YAaneHHbIX OMHAPHbIE NCNOMHUTENBHBIX YCTPOWCTB 1 AaTYMKOB,
KoTOpoe HepeHTabenbHO BbIMOSMHATL No WwuHe Profibus ns-3a croumoctun
kabens.

B otnunume o1 mowHo PROFIBUS, ocHoBHasi 06nacte NpuMeHeHUst nnHumn AS-
nHTepdenc — nepegada HeboNbLIOro KONMYecTBa MHAOPMaLMN, Takon Kak
MonoXeHne nepekrnoyaTenen.
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MynbT onepatopa n moHntopuHra SIMATIC HMI

Cuctema Busyanusauum
TEXHONOrM4ecKoro npowecca
SIEMERS  SIMATIC WinCC

Mporpammbl
KOHcpUrypaumm n Busyanmsaymm
SIMATIC ProTool
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0630p Onsa SIMATIC S7 cylecTByeT LWUMPOKO anpobupoBaHHas cuctema YenoBeko-

MaLUMHHOIO MHTepdelica Ans APY>KECTBEHHOIO YNPaBIiEHNst TEXHONOMMYECKUM
npoweccom n ero moHntopunra, SIMATIC HMI. OHa npeacTtaBneHa B LLUMPOKOM
Onana3oHe OT NPOCTbIX TEKCTOBbLIX NPOLEeCCOpPOB A0 CUCTEM BU3yanusauumn
TEXHOIOrM4ecKoro npouecca.

SIMATIC S7 u SIMATIC HMI nonHocTb0 cornacoBaHbl U UHTErpUpyemMbl. 3TO
3Ha4nNTENbHO obnerYaeT UCNonb3oBaHNE CUCTEMbI MHTepdEeNnca YenoBek —
mMawwuHa SIMATIC HMI.

*  SIMATIC S7 umeer yxe BcTpoeHHble cepucbl HMI. Cuctema HMI Tpebyet
AaHHble TexHonoruyeckoro npouecca ot SIMATIC S7. lNepegaya aaHHbIX
mexay SIMATIC S7 n SIMATIC HMI BeinonHseTca AByMS onepaLMoHHbIMN
CUCTEMaMM U HE JOJPKHA NPUHMMATBCS B pacyeT B NOSIb30BaTENbCKON
nporpaMmme.

Cuctembl SIMATIC HMI moryT 6bITb Hanpsamyto nogkntoveHsl K PPl (S7-200) n
MPI unu Profibus (S7-300 n S7-400). Pabota c ncnons3osaHmem PROFIBUS
AenaeT BO3MOXHbIM YNpaBneHne TEXHONOMMYECKUM MpoLIeCCOM Y MOHUTOPUHT
Aaxe Ha 6onbLUMX PacCTOSHUSIX.

*  MHorouncrnieHHble NPU3HakM 13 0AHOPOAHON 6a3sbl AAaHHBLIX N CUMBOJIOB
NpPUBOAMUT K OOHOMY U TOMY Xe apyxectBeHHoMy ans Windows-
OPWEHTUPOBAHHOIO NOfb30BaTeNs UHTEPdENCY, YNPOLLAs NCMONb30BaHNe
cuctem HMIL.

Training Center Ctp. 19-17 /21 ST-7PRO1
for Automation and Drives mobanbHasa aBTOMaTU3aLUSA
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BesowmnboyHas koHdurypaumsa ¢ SIMATIC ProTool
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ProTool SIMATIC ProTool n SIMATIC ProTool/Lite 3T0 coBpeMeHHbIe MHCTPYMEHTbI
ProTool/Lite KoHdurypauum TekctoBbix gucnnees SIMATIC, naHenen oneparopa,

CEHCOpPHbIX NaHeneu, ato Takke HMI yactu nonHon cuctemsl SIMATIC C7.
Bbl MOxxeTe koHGUrypmposaTb Bce ancnneun ¢ nomowsto SIMATIC ProTool,
SIMATIC ProTool/Lite, kak 3kOHOMUYHasi BEpCULA, OrpaHn4MBaeTcs
KOH(pMrypupoBaHMeM TEKCTOBBIX NaHENEN.

®yHkumoHaneHo, SIMATIC ProTool/Lite ato noamHoxxecteso SIMATIC ProTool.
OpraHbl yrpaBneHust 1 KOHLEenums KOHpUrypupoBaHms B 060X MHCTPYMEHTax
OVHAaKOBbI.

ProTool/Pro SIMATIC ProTool/Pro paclumpsiet cemeincteo npogyktos SIMATIC ProTool ans
paboTbl ¢ naHenbto onepatopa OP37/Pro n gononHseT naHenu nporpaMmMHbIM
obecneyeHnem runtime gns ctaHgapTHon PC.

ProTool/Pro cogepxut 6a3oBble hyHKLMM MOoayrnen rpacdmyeckoro gucnnesi
(OP27, OP37) n Taknm obpa3om co3gaeT eaMHCTBO BU3yanu3auum B
Aunana3soHe oT rpadundeckux OP go PC cucrem.

ProTool/Pro noctaBnsetcs B cneayowmnx BapuaHTax

* Runtime nporpammbl 4ns pasnuyHbiX nnatgpopm

- OP37/Pro (Windows 95)

- Ctangapt-PC (Windows 95/98 n NT 4.0)
* PacwupeHHas 6a3oBas pyHKUMOHaNbLHOCTL rpadmkn OP OP27, OP37
* PacwupeHHble yHKUMOHanbHbIe BO3MOXHOCTU OP27, OP37

Training Center Crp. 19 - 18/ 21 ST-7PRO1
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WinCC SIMATIC WinCC (Windows LeHTp ynpaBneHus) - oTKpbITas cuctema

PyHKUNOHASNbHbIE
MoAaynu

OcHoBbl WIinCC

BM3yarnusaummn TeXHonornyeckoro npowecca ot Siemens. OHa MoOXeT ObITb 6e3
npobnem nHterpmposaHa B PLC -cuctemy.

Cepaue SIMATIC WinCC — 370 NPpOMBILLAIEHHO U TEXHOMOMMYeCcku
He3aBucumas 6a3oBas cuctema Co BCeMU BaXKHbIMU PYHKLMAMN NynbTa
oneparopa v HabngeHns, TakKUMK Kak :

* rpacuyeckun gucnnen

* MoaTBEPXAEHMS 3MepPSEMOii BENUYMHbI ((DYHKLMM apXuBaUmu, cxaTus
[AaHHbIX, MUHUMAarbHbIE U MaKCUMaribHble 3HaYeHUs 1 T.M.)

e gucnnen coobLueHun, apxuBaumm n 0T4ETOB
* B3aMMoOAEeNCTBME TEXHOMOMMYECKOro npouecca ¢ cuctemamm PLC
e CTaHOapTHbIM MHTepdeinc, Hanpumep, nporpammel Microsoft

¢ AOOKyMeHTupoBaHMe nporpamMm mMallnH U TeXHOJNOrm4eckmnx npoueccos B
oTAellbHble OTYEThI

WinCC ocHoBaHa Ha 32-6MTHbIX CTaHOAPTHbLIX ONepauUnoOHHbLIX CUCTEMaX
Windows 95/98 nnun Windows NT oT Mircrosoft. 3ta nnatgopma gaet WinCC
cnefyroLime BO3MOXHOCTU:

* ucnonb3oBaHue obopynosaHus, paboTtatowero nog Windows (npuHTep,
Apansep, 1 Ap.)

* 006MmeH gaHHbiMK ¢ Windows - npunoxeHusimu yepe3 DDE, ODBC,
OLE n SQL.

*  uHTepcpenc nporpammupoBaHusa API
*  MCMONb30BaHWe annapaTypbl, 4OCTYMHON Ha PbIHKE

Training Center
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ABTomaTtusauymsa npouecca ¢ SIMATIC PCS 7

Cucrtema npoeKkTupoBaHusA
TeXHOJI0rM4ecKoro npouecca
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ET 200M
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SIMATIC PCS 7 npeacTtaBnsieT HOBOE NOKOMNEeHNe CMCTeM aBToMaTmsauum
dupmbl SIEMENS. 3710 npogomkeHue, ganbHenwee pasBuTue U UTOr onbiTa
paboTbl ¢ cuctemamm, ocHoBaHHbiMM Ha TELEPERM M, SIMATIC PCS n
SIMATIC S5. Kak cnegcteue, OH nerko agantupyeTtcs noA 3agayum ynpasneHus
TEXHOMOrM4YeCcknM NpoLIECCOM BO BCEX OTPACSAX MPOMbILLIIEHHOCTMW.

CwncTtema NpoeKTMPOBaHNS yNpaBIieHNst TEXHOIOMMYECKOrO NpoLlecca MOXeT
ObITb CNPOEKTUPOBAHa Kak, COBCTBEHHO, CTaHUUsS B cucteme. Kome Toro oHa
MOXET ObITb 3arpy>keHa 1 kak NporpamMmMHbIN NakeT B KOMMNOHeHTbI OC.
Cuctema cofepXuT cregyowme KOMMNOHEHTbI:

« STEP 7 Bmecte ¢ SIMATIC Manager, ueHTpanbHyto 6a3y gaHHbix, u HW
Config ons koHurypaumm obopyaoBaHus 1 ceTei. Takke oHa COOEPXUT
cepBepbl, KOTOpble obneryatT 6e3owmnboyHoe KoHurypuposaHmue PLC u
(O]

*  SCL (CTpyKTypUpOBaHHBbI 53bIK YIPaABEHNS) - 3bIK NPOrPaMMUPOBaHUS
BbICOKOrO YPOBHSA AnNsi reHepaumm mogynen, nogobHbin Mackanto

+ CFC (®yHKunoHarnbHble cxembl) AN rpadryeckon KoHpurypaumm 6a3oBbix
dyHKUUI aBTOMaTM3aLmUu

* SFC (MocnepoBaternbHble YyHKLMOHAMNBHBIE CXEMBI) ANst rpaddnuyeckom
KOHdpMrypauum nponsBoacTea NpoayKumum

* Pacwwupenne SIMATIC Manager TEXHONOMMYECKUM MePaPXNYECKNM
AepeBoMm

*  WinCC (Windows ueHTp ynpasneHus) ans koHdurypauumn OC
+ DOCPRO gnsa ookymeHTUpoBaHUS AaHHbIX KOHUrypaumm

*  Mactep Import—/Export ansi oByHanpaBneHHOro ooMeHa AaHHbIMK C
apyrmmn cuctemamm CAE

OTN KOMMOHEHTbI CHabXXeHbl bUbnMoTekamm NpegonpeaeneHHbix 6nokos PLC 1
Os.
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FobGanbHas HoBoe cemencTteo SIMATIC o6beamHAeT Bce NpMbOpbI U CUCTEMBI, Kak
aBToMaTuU3aums annapartypy, Tak U nporpaMmMHoe obecrneyeHme B OOQHOPOOHYI0 MOLLHYIO
cucTeMHyto nnatcopmy. Ha aton nnatgopme npeogoneBatoTcs CUCTEMHbIE
rpaHuLbl, CyLLIECTBOBABLUME A0 CUX NOP, T.€. rPaHuLbl Mexay MMpoM
KoMnbioTepoB, MvpoM PLC 1 ynpaBneHmemM TeXHONorm4eckMm npoLeccom, 1o
eCTb, MeXy NynbTOM onepaTopa U MOHUTOPWUHIOM U yrpaBreHneM, Mexay
LeHTpann3oBaHHOW U pacnpefeneHHon asToMmaTusaumnen.
Mpeumylectsa Ota mobanbHas aBTomMaTM3auus gaeT Bam, KpoMe OObIYHbIX, cregytoLme

npenmylliectsa:

+ MaclwTabupyemas annapatHas nnatdopma, No3eonsioLLas BblibpaTe. Ans
peluaemMol 3aayv onTMMmarnbHble Mo KpuTepuio LeHa/kadecTeo PLC unu
KOMMblOTEP.

+  OTKkpbITasi NONHOCTBLIO MHTErPUPOBaHHas cpefa aBToMaTm3aunm,
CYLLLeCTBYIOLLME CUCTEMbI MOTYT BbITb NErKO pacLUMPEHbI, @ CYLLECTBYOLLME
unu byayline pelleHns MoryT 6bITb MHTErPUPOBAHSI.

CpoenaHHble paHee KanuTanoBroXeHust He TepsitoTcs. MoXeT OblTb OYeHb Nerko
BbINOMHEH Nepexoa oT cyuectaytowen cpegpl SIMATIC, TELEPERM wnm TI.

+ MoLHoe nporpaMMHoe oGecneyeHve yBenmunBaeT NPON3BOANTENBHOCTb
BOMMOLLEHNS MPOEKTa 1 NMOSTOMY COKpaLLaeT LieHY NPOeKTUPOBaHNUS U
conpoBoxaeHusi. Kpome Toro, CokpallaloTcs U3LepXKN BHEAPEHWS,
TEXHUYECKOro OBCNYXMBaHWS, SKCMyaTaLuu.

* SIMATIC noctpoeH Ha Windows-cTaHaapTax 1 MO3TOMY MOXET Ierko
MCNonb30BaTh ee NPUINOXeHUs (CTaHadapTHOe NporpaMMHOe obecneyeHne)
N ME€XaHM3Mbl B3aMMOOENCTBUSI.

Training Center

for Automation and Drives

ST-7PRO1

Crtp.19-21/21
mobanbHasa aBToMaTU3aums



SIEMENS

YTto panblue ?

SIMATIC S7

N\

SIMATIC S5

A—

SIMATIC NET

d SIMATIC HMI

A
SIMATIC M7

n apyrue Kypcbl PCS7, IT, NC ....

SIMATIC S7 Dater 03112005 P4

Siemens AG 1999. All rights reserved. File: PRO1_20E.1 '[’4

PaspeLuuTe CKa3aTb HeCKOJ1IbKO CIoOB...

CopepxaHue:
* Yto panble ?
* Bawe oby4eHne aBToOMaTM3aumm 1 NnpuBogam
+ ObyyeHue SIMATIC
» CuctemHoe oby4deHue SIMATIC S5
* MNepexon ot SIMATIC S5 k SIMATIC S7
» CuctemMHoe oby4deHune SIMATIC S7
» Oby4eHune SIMATIC S7-200
» JononHutenbHble naketbl SIMATIC S7/M7
» SIMATIC NET
» SIMATIC WinCC

 cneumanuctbl no PLC

Information and Training Center
Knowledge for Automation

Training Center Ctp.20-1./16

for Automation and Drives

ST-7PRO1
Yrto panbuie?



SIEMENS

Bawe oby4yeHue no aBTomMaTtusaumm m npmeogam %7

O Y4yeOHble KypcChbl

O Ha mecTe Uunu ﬁ

O 200 ueHTpOB B
O 60 cTtpaHax

0 OpumeHTMpOBaHHOE B Oyayuiee U TeMaTU4eckoe obyueHy
O 13 nepBbIX PYK
O OoT nupaepa pblHKa

0 OGy4eHue OpUEeHTUPOBAHHOE Ha 3aAayuMm
O wvHApuBUAyarnbHO pelueHHoe C Bamu

O lNMoaroToBKa AnA Kaxaoro,
BO BCexX ob6nacTtaAx aBTomaTtusauuu
M NpUBOAOB

O6yueHune yepes A&D

SI MATIC 87 Date: 03.11.2005 “' Information and Training Center

Siemens AG 1999. All rights reserved. File: PRO1_20E.2 v Zand Knowledge for Automation

Kakue npenmywiectBa naet Bam Hawa cuctema obyyeHmsa SIMATIC?

* bBbIicToe, aheKTMBHOE NOMyYeHUe 3HaHUN
*  OKOHOMMT BpeMsl Ha BalleM NpeanpusaTumn
* [apaHTupyeT Ka4yecTBO

* [aet Bam akTuBHbIN nepcoHan

* YHpou.l,aeT 1 COKpaLwlaeT npoueccCbl NPUHATUA pelleHnA

Note CnepytoLme cTpaHULbl NpeacTaBnatoT TONbKO o6pasel Hallero
obwunpHoro Habopa kypcoB SIMATIC.

Ha nocnegHen ctpaHuue Bl moxeTe HanTun dopmy hakca ¢ agpecamu
Halumx opumcoB .

MbI ¢ yaoBonbCTBMEM Nocbinaem Bam nHdopmaumio 0OTHOCMTENbHO HaLLEero
MOSHOro CNeKTpa Halmx Kypcos!

CmoTtpuTe Hac B Internet:

FepmaHus: Poccus:
http://www.ad.siemens.de/training http:/www.siemens.ru/ad/index.html
W MO3BOHUTE:
Tel: 01805 23 56 11 Ten: (095) — 737 — 23 - 88
Fax: 01805 23 56 12 dakc: (095) — 737-
Training Center Ctp.20-2 /16 ST-7PRO1

for Automation and Drives Yto panblie?



SIEMENS O
O6y4yeHue no SIMATIC 2/7
0 SIMATIC S7 / = < b
0 SIMATIC M7 ‘\\)‘ _
o SIMATIC HMI (COROS, ProTool, WinCC) L e A a
0 SIMATIC NET (PROFIBUS, Ethernet) ':'
0 SIMATIC S5

Y,

SIMATIC S7

Siemens AG 1999. Al rights reserved.

Date: 03.11.2005 x Information and Training Center
File: PRO1 20E.3 ”4 Knowledge for Automation
- A

Bbl TONbKO 4TO npoLwnn ognH n3 Hallmnx KypcoB, U Mbl HageemcA, 4YTO OH
onpasaan sawlny oXXngaHua.

Mpexae Bcero, Mbl HaAeeMcsl, YTo Bbl CMOXeTe NCnosb30BaTh 3HaHMS,
KoTopble Bbl nony4unu npu npoxoxaeHum Kypca u 4OCTUYb NPenMyLLECTB B
Bawwen paborte.

Mbl xoTenu 6bl 1 B OyayLem NPpOAOIHKNTE HaLle NapTHEPCTBO B 00y4eHUU

MoaToMy Ha HECKOMNbBKMX CreayrLmX cTpaHuLax Mbl Beiaenvnu ans Bac
HEKOTOpble 13 HaLLNX KYpPCOB.

Training Center
for Automation and Drives

) ST-7PRO1
Ctp.20-3./16 Urto panbLie?



SIEMENS O
Mepexoa ot SIMATIC S5 k SIMATIC S7 = 7

KoHdurypuposaHue/llporpammupoBaHue

OMbIT NPOrpaMMMUpPOBaHNSA B
SIMATIC S5
3HaHus PC n Windows

l — “\\w\

S 5 ST-7UPPROG 5 fHelt
Sl MATIC 87 Date: 03.11.2005 “ Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_20E.4 ',>4 Knowledge for Automation
ST-7UPPROG Mepexopn SIMATIC S5 -> S7
Copepxanue kypcoB - O63o0p SIMATIC S7, KOMNOHEHTOB, OCOBEHHOCTEN UCMOMHEHUS U
(PYHKLNOHUPOBaHNSA
(Bblaepxkka): - A3bik NnporpammmpoBaHnss STEP7 n ero KOMNOHeHTbI

- Mcnonb3oBaHue TMNoB G1IOKOB 1 CUMBOSINKK A1151 CTPYKTYPUPOAHUS 1
co34aHus nporpaMmm

- MHCTpyMeHThI TeCTMpOBaHUSA ANst NONYyYeHUst CUCTEMHOM MHpopMaumn,
yCTpaHeHWs HENoOMNagok 1 AUarHOCTUKK

- BeinonHeHune koHdUrypaumm annapaTHblX CpeacTs

- KommyHukaumm yepes MPI untepdenc

- Muterpauus ¢ SIMATIC S5

- MpeobpasoBaHue S5 - nporpamm

Training Center Ctp. 20 -4 /16 ST-7PRO1
for Automation and Drives Yto panblie?



SIEMENS O
N3y4yeHue cuctembl SIMATIC S7 2/7
KoHdurypupoBaHue/llporpammupoBaHue YcTaHoBKa/dkcnnyaTaums
A
TexHU4ecKasi NoAroToBKa Ha YpoBHe MHXXEeHepoB U OcHoOBHEIe 3HaHWA No cucTemMam
TexXHuKoB, 3HaHusi no PC/Windows, onbIT ynpassieHus
nporpaMMmMpoBaHus, 3HaHUA LM poBo SIMATIC S7
TexHonoruum
O6cnyxuBaHue
y ¥ SoroMe
SIMATIC S7 ST-7SYH 5pHen
MporpammupoBaHue 1 SIMATIC S7
ST'7PR01 5 AHeﬁ yCTpaaHeHMe
Henonagok
ST-7STOE 5 pHen
A SE—— [swatcner I
SIMATIC S7 i__J' [ononHuTtenbHble nakeTbl SIMATI¢ S7
NMporpammupoBaHue 2 :__J: SIMATICM7 i__
ST-7PRO2 5 oHei :_]: SIMATIC HMI !
SI MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_20E.5 '[" Knowledge for Automation
ST-7PRO1 SIMATIC S7 MporpammupoBaHue 1

CopepxaHue kypca
(Pestome):

ST-7PRO2
CopepxaHue Kypca
(Pestome):

ST-7SYH
CopepxaHue kypca
(Pestome):

ST-7STOE
CopepxaHue Kypca
(Pestome):

- O630p cucTeMbI 1 rmaBHble 0COGEHHOCTH paboThl

- A3sbik NporpammupoBanns STEP7 n ero KOMNOHEHTbI

- Ncnonb3oBaHue TMNoOB GIOKOB 1 CUMBOSUKM ANS CTPYKTYPUPOBAHKSA U

co3adaHusa nporpamm

- IHCTpyMeHTbI TECTUPOBaHNS ANS MofyYeHNs CUCTEMHON MHopMaLmu,

yCTpaHeHWs Henonagok 1 AMarHOCTUKN

- BblnonHeHne koHdurypauum annapaTHbIX CPeacTs

- KommyHukauumn yepes MPI nHtepdenc

SIMATIC S7 MNporpammupoBaHue 2

- BoamoxxHOCTM Mcnonb3oBaHUs onepauui ¢ 6utammu crnosa coctosHusA, pabota
C aKKyMyIsiTOPOM M pacluMpeHHasi apumMeTnka BELLECTBEHHbIX YNCE

- CnocobHOCTb MCNONb30BaThb COXHbLIX CTPYKTYP C NapameTpamu

- Mcnonb3oBaHue kocBeHHOW agpecaumm

- BosamoxxHOCTM Mcnonb3oBaHusa cucteMHbix pyHkumi (SFC) B nporpammax

- BoaMOXXHOCTM MCNoNb30BaHUSA KOMMYHUKALNOHHbBIX (PyHKLMOHANbHbLIX 6110K0oB

(CFB)

O6cnyxuBaHue cuctembl SIMATIC S7

- Bo3MOXXHOCTU KOHGUrypauum n MOHTaX NporpaMmmMmMpyeMbiX Nornyecknx
KOHTPOSNepoB

- Beop B akcnnyataumio PLC

- O630p NporpaMmMHOro obecneyeHmnst, KOHUrypaLmm n HaCTPONKN NapameTpoB

S7-300.

YctpaHeHue Henonagok SIMATIC S7

- Ncnonb3oBaHue nporpammHoro obecnedenns STEP 7 ansa yctpaHeHus
Henonagok

- OBHapyxeHne 1 ycTpaHeHne nporpamMmmHbIX OLIMOOK, Npy nepexoae B
cocTosiHue Stop

- OnarHocTnyeckas nporpamma owmnbok B | n B cTekax

- Henonagaku B ceteBon cucteme PLC

Training Center
for Automation and Drives

ST-7PRO1

Ctp.20-5./16 Urto panbLie?



SIEMENS

WayueHme SIMATIC S7-200 2/7
N
KoHdmrypupoBaHue/llporpammupoBaHume u YctaHoBka/ObcnyxxmBaHue

A
BasoBble 3HaHMsI NO cucTeMaM ynpaBneHus,

3HaHug PC/Windows

SIMATIC S7
S7-200 Workshop ,‘
ST-7MICRO 2 AHA “\‘ =

Sl MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_20E.6 'l" Knowledge for Automation
ST-7TMICRO SIMATIC S7, S7-200 Workshop

CopeprxaHue Kypca - 3HakomcTBO ¢ ocobeHHocTAMK paboTel PLC SIMATIC S7-200 n ycTpoincTea
(Pestome) nporpaMMmnpoBaHnst

- BoamoxxHocTu paclumpenus n agpecauumn B S7-200

- CnocobHOCTbL CTPYKTYpUpOBaTh, NUCaTb, JOKYMEHTUPOBATh 1 3anyckaTb
npocTble Nnporpammbl Ans 3agad ynpaenexus Ha PLC SIMATIC S7-200

- BoamoxxHOCTU MHCTpYyMeHTOB nporpammupoBaHua STEP7 Micro/WIN ons
co34aHusa nporpaMMbl, JOKYMEHTUPOBaHUSA, TECTUPOBAHMSA MporpamMmm U
rovcka HeumcnpaBHOCTEN

Training Center Ctp.20-6./16 ST-7PRO1
for Automation and Drives Yto panblie?



SIEMENS O
CuctemHoe obyyeHue no SIMATIC M7 2/7
nporpaMMI/ICTbl, pa3ﬁa60T\-ll/lKVI n cneunanuncTbl NO NyCKy
3HaHusa PC/Windows
y - 4
SIMATIC M7
CuctemMHoe NpoeKTUpPBOaHue
ST-7TMSYS 3 OHA
y_ v AR, f—
3HaHus C B 06beme 3HaHusa SIMATIC S7
IT-CKOMP unu IT-CEIN B o6beme ST-7PRO1
AL Y, ALy LS Laaaaaaa—
SIMATIC M7 SIMATIC M7 SIMATIC M7
MporammupoBaHue Ha C O6cnyxuBaHue NMporpammupoBaHue B CFC
ST-7TMC32 2 gHA ST-7TMSERV 3 gHA ST-7CFC 2 aHA
SI MATIC 87 Date: 03.11.2005 “ Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_20E.7 '[’4 Knowledge for Automation
ST-7TMSYS CrpykTypa cuctembl SIMATIC M7

CopepxxaHue kypca
(Pestome)

ST-7TMC32
CopepxaHue kypca
(Pestome):

ST-7TMSERV
CopepxaHue kypca
(Pestome)

ST-7CFC
CopepxaHue kypca
(Pestome):

- KomnoHeHTbl M7-300 n M7-400 (o6opyaoBaHue 1 nporpammHoe
obecneyeHne)

- Bzaumopewnctemne S7 n M7

- MpocTbie npumepsl nporpammupoBaHus Ha C u CFC

UHtepdenc nporpammupoBaHus Ha C gna M7

- ®yHkuun RMOS API (pesiome)

- MNpropnTeTbl, MHOrO3a4a4YHOCTb, COOOLLEHUS

- ®yHkumn API M7 (pestome)

- JocTtyn o6bekToB cepBepa S7 Kk Bxogam/Bbixogam , NpepblBaHus, ...

O6cnyxuBaHue SIMATIC M7

- BsanmopencTteue ¢ annapaTHbiMK cpeactBamu n koHdurypauusa (BIOS,
STEP7)

- CPU n dyHKumoHanbHble mogynu (FM) (ceBoncTtea, npasuna, orpaHu4eHns)

- CTaHgapTHble NHTepdencHble Mogynu

- OYHKUMM TECTUPOBAHUSA 1 NOMCKa HeEMCNpaBHOCTEN

SIMATIC M7/S7, 'padmueckoe nporpammupoBaHue Ha CFC

- MuctpymeHT ans rpaduyeckoro nporpammupoBanus SIMATIC S7/M7
- KoHdurypauusa nporpammel

- BHewHwe cBa3un 6nokos

- MporpammnpoBaHme nonb3oBaTenbCcknx 6rokos ana STEP7

- CpeacTtea TECTUPOBAHNS U AMArHOCTUKK, OKYMEHTUPOBaHMNE

Training Center
for Automation and Drives

ST-7PRO1

Ctp.20-7 ./16 Urto panbLie?
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HDononHutenbHble nakeTbl SIMATIC S7/M7

<
= =

KoHdourypuposaHue/llporpammmupoBaHue

3HaHusa SIMATIC S7 B o6beme kypcoB ST-7PRO1 unu ST-7UPPROG

SIMATIC S7 SIMATIC S7 SIMATIC S7
MocnepoBaTtenbHoe MporpammupoBaHue B pacdhmnyeckoe nporpam-
ynpasneHnue B S7T-GRAPH HiGraph mupoBaHue B CFC
ST-7TGRAPH 2 gHAa NC-ZSG 3 gHA ST-7CFC 2 OHA
y v 4 A A
MporpammupoBaHue SIMATIC S7
umHTepcdenca
KoHTponnepa S7-300 MporpammupoBaHue Ha SCL
NC-S7TAPT 3 aun ST-7SCL 2 ps
; =
. =
Sl MATIC 87 Date: 03.11.2005 “' Information and Training Cen_ter
Siemens AG 1999. All rights reserved. File: PRO1_20E.8 ',>4 Knowledge for Automation
ST-7GRAPH SIMATIC S7, NocnenoBaTtensHoe ynpasneHue ¢ npumeHeHmem S7-GRAPH

CopepxaHue kypca
(Pestome):

NC-S7APT
CopepxaHue kypca
(Pestome):

NC-ZSG
CopepxaHue kypca
(Pestome):

ST-7SCL
CopepxxaHue kypca
( Pestome):

ST-7CFC
CopepxaHue kypca
(Pestome):

- MNporpaMmMupyeMble NocrnenoBaTenbHOCTM

- Co3pganune nporpammbl Ha S7-GRAPH

- CpaBHeHne GRAPH 5 ¢ S7-GRAPH

- CpeacTtBa TECTUPOBAHNS M AMArHOCTMKK, NPOrpaMMHas LJOKyMeHTauns

KoHTponnep nporpammupyemoro uHtepdenca S7-300
- O630p koHTponnepos FMNC, 810D n 840D

- CtpykTtypa nHtepderica PLC - NC

- BbicTpbIi 06MeH aaHHbIX Mexay PLC n NC

- CTpYKTYpbl KOMMYHMKaLMI

- MpakTuyeckune ynpaxxHeHUs No MHAMBUAYANbHOMY MNiaHy

MporpammupoBaHne Ha HIGRAPH gna SIMATIC S7

- MporpammunpoBaHne ynpasnsaowmx mawmHbl Ha HIGRAPH.
- IHCTpyMeHTbI NporpaMMupoBaHns U MX UCNOSib30BaHUe

- CpegcrtBa TECTUPOBAHUSA U OUArHOCTUKM

- okymeHTnpoBaHue, ynpaxHeHns

SIMATIC S7, lNporpammupoBaHue Ha SCL

- A3bIK NporpaMMmnpoBaHns BbICOKOro ypoBHs S7-SCL ans KOHTponnepos
SIMATIC S7

- MuctpymenTtbl S7-SCL

- CTpyKTypa nporpaMmmbl U S3blka, KOMaHdbl

- CpegcrtBa TECTUPOBAHUA U OUArHOCTUKMW, YNPaXKHEHUS

SIMATIC M7/S7, 'pachnyeckoe nporpammupoBaHme Ha CFC

- MuctpymeHT ans rpaduyeckoro nporpammupoBanusa SIMATIC S7/M7
- KoHdpurypauusa nporpammel

- BHelwHuwe cBasn bnokos

- MporpammnpoBaHne nonb3oBaTenbCcknx 6rnokoB ana STEP7

- CpegcrtBa TECTUPOBAHUA U MArHOCTUKU, LOKYMEHTMPOBaHME

Training Center
for Automation and Drives

ST-7PRO1

Ctp.20-8./16 Urto panbLie?
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TOYKa K TOUKe
ST-7PTP 2 gHsa

3HaHusa SIMATIC S7 B o6beme kypcoB ST-7PRO1 unu ST-7UPPROG

A A
SIMATIC S7 SIMATIC S7
PacnpegeneHHbI CBsA3b Yepes
PROFIBUS-DP PROFIBUS
KO-7TKDP 2 gHsa KO-7KPROFI 4 pHs
AR B ——" A
SIMATICS Y SIMATIC S7/M7 SIMATIC S7
CoeauHeHus

SIMATIC NET

| ﬁ

T
KoHdurypmposaHue/llporpammmupeoaHue

CBA3b 4epes
PROFIBUS-FMS

KO-7TKFMS 2 gHs

CBA3b 4yepes
Industrial Ethernet

KO-7KETHER 3 gHsa

SIMATIC S7

Siemens AG 1999. All rights reserved.

ST-7PTP

CopepxaHue kypca
(Pestome):

KO-7KDP
CopgepxaHue kypca
(Pestome):

KO-7KFMS
CopgepxaHue kypca
(Pestome):

KO-7KPROFI

KO-7KETHER
CopepxaHue kypca
(Pestome):

)
'é’4

Information and Training Center
Knowledge for Automation

Date: 03.11.2005
File: PRO1_20E.9

CoegunHeHusn ,,Touyka k Touke” B SIMATIC S7

- OcobeHHocTu paboThbl M TexHudeckmne cneumdukaumm CP340 n CP441

- Co3pgaHve KoHurypauum 1 HasHavyeHne napaMeTpoB 4S9 KOMMYHUKaLWIA
npoLieccopoB

- HanncaHune nonbsoBatensckmx nporpamm ang CP340 n CP441

- Cpencta guarHoctmkm CP340 n CP441

SIMATIC S7, PROFIBUS-DP

- CTpyKTypa 1 npuHUMnbl QYHKUMOHNUPOBAHMSA pacnpeaeneHHoro
BBOAA/BbIBOAA

- MpoekTnposaHue un koHdurypuposaHue DP-Master 8 SIMATIC S7

- MporpammupoBaHne 1 guarHocTu4eckne cpeactea

SIMATIC S7, PROFIBUS-FMS

- Pexxum FMS

- KoHdurypaumsa nporpammHoro obecnedeHns NCM gna PROFIBUS
- NporpammupoBaHvne npunoxexHmin FMS

- CpeacTBa ANarHoCTUKN 1 TECTUPOBAHNUSA

SIMATIC S7, PROFIBUS-DP/FMS
Copepxarue kypco KO-7KDP n KO-7KFMS

SIMATIC S7, Industrial Ethernet

- Pexxum paboTbl, cBOMCTBa 1 KOMMNOHEHTLI ceTu Industrial Ethernet

- MpoTtokonel ISO n TCP/IP

- KoHdourypauums, ncnonbaytowasi KOHUrypauuio nporpaMmmMHoro obecnedeHmns
NCM-S7 gnsa Industrial Ethernet

- OYHKLMKN ONArHoCTUKK

Training Center
for Automation and Drives

ST-7PRO1

Ctp.20-9./16 Urto panbLie?
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SIMATIC WinCC

KoHcpurypuposanue/lMporpammmupoBaHme
A

HaBbIku rpachmyeckoro nHtepdenca,

Hanpumep. Windows 95/NT

SIMATIC WinCC

CucrtemMHoe obyyeHue

YyenoBeKO=MalUNHHbIN

SIMATIC WinCC
OTkpbIiTaa cuctema E

ST-BWINCCE

2 OHA

MHTepdenc
ST-BWINCCS 5 nHen
y O v T 4 A
Xopoluue 3HaHus no C, 3HaHue C, 6a3oBble 3HaHUA
3HaHms Win95/NT no pensiutMoHHbIM 6a3am
AaHHbIX
A A S

SIMATIC WinCC
OT1kpbIiTasa cucrtema N

ST-BWINCCN

1 neHb

SIMATIC S7

Siemens AG 1999. All rights reserved.
ST-BWINCCS

CopepxaHue kypca
(Pestome):

ST-BWINCCE
CopepxaHue kypca
(Pestome):

ST-BWINCCN

CopepxaHue kypca
(Pestome):

Date: 03.11.2005
File: PRO1_20E.10

Pa6ouyas cpega SIMATIC WinCC
- CnctemHbl 0630p WInCC.
- YctaHoBka nog Windows 95, ncnonb3oBaHue cTaHgapTHbIX MHTePencoB

Windows

)
'é’4

Information and Training Center

Knowledge for Automation

- Co3pgaHue npoekTa, nogkntoyeHne k PLC, nmntaumsi nepemeHHbIX, rpadumka
- BoiBog 1 apxuBaumsa coobLieHun.
- leMoHCTpauusa TpeHAOoB, apxXuBaunst UIBMEPEHHbIX 3HaYEHU,

nonb3oBaTenbCKue apXmsbl
- Cuctema otyeToB, hoHoBasi obpaboTka (Global Scripts)
- OTKpbITbIN MHTEpdenc nonb3oBaTtens API (ncnonb3oBaHWe n CTpykTypa)

- YnpaxHeHus

OT1KpbITOCTb cUcTeMbl SIMATIC WinCC - E

- BeegeHnune B cuctemy WinCC - apxuTekTypa cuctembl (OTKpbITbIE
NMHTepdencobl 1 cnoCoBHOCTbL MHTerpaunn, 6asbl 4aHHbIX, kKaHanbHble DLL,
Global Scripts), BBegeHue B Visual C++, ODK (cpena paspabotuuka gns API),
cTpykTypupoBaHue APl WinCC, ncnonb3oBaHue dyHkunii API

- YnpaxHeHus

OT1KpbITOCTb cucTeMbl SIMATIC WinCC - N

- Kpatkoe BBegeHne B WIinCC - apxutekTypa cuctembl (OTKPbITblE MHTEPdENChI
N CNOCOBHOCTL MHTEerpaumu, 6asbl AaHHbIX, kaHanbHele DLL), obwee
BBeaeHue B Global Scripts, BbizoB 6a3 gaHHbIx WinCC u3 Excel, oyHKkumnn

OLE
- YnpaxHeHus

Training Center
for Automation and Drives

Ctp. 20 - 10 ./16

ST-7PRO1
Yto panblie?
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SIMATIC - HoBble Kypcbl Ha1998/99

KoHpurypuposaHue/lMporpammupoBaHve

3HaHusa no SIMATIC S7 B o61eMe KypcoB
ST-7PRO1 unu ST-7UPPROG

e

SIMATIC S7
YnpaBneHue, ocHoBaH-

OnbIT paboTbl ¢ rpadnyeckum
nHTepcencom, Hanpumep B Windows 95/NT

! 1 ' '

SIMATIC ProTool/Pro SIMATIC ProTool/Pro

CopepxaHue kypca
(Pestome):

ST-BPROPRS
CopepxaHue Kypca
(Pestome):

ST-BPROPRU
CopeprxaHue kypca
(Pestome):

ProTool/Pro Workshop Mepexoa ProTool -> ProTool/Pro
Hoe Ha PC B WinAC
ST-BPROPRS 3 gHA ST-BPROPRU 2 pHA
ST-7TWINAC 2 gHA
Sl MATIC 87 Date: 03.11.2005 " Information and Training Cen_ter
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ST-TWINAC SIMATIC S7, OcHoBaHHoe Ha PC ynpaBneHue - WinAC

- BeegeHwe B ynpaBneHue, ocHoBaHHoe Ha PC, B SIMATIC WinAC.
- KomnoHeHTbl 06opygoBaHust WIinAC, ceoicTBa.

- icnonbsoBaHne OCX - gaHHbix 1 OCX - nogaepxku

- HasHa4veHne napameTpos kapt MPI.

- O630p OPC / ActiveX / DCOM gna WinAC.

Pa6ouyas cpega SIMATIC ProTool/Pro

- CuctemHbin 0630p SIMATIC ProTool/Pro.

- OcHoBbI rpachryeckoro co3gaHnst akpaHa.

- Monb3oBatenbckme yHkuun (BBeaeHne B VBScript).

- KoHdurypaums, nugmkaumsa n apxmeaums CoooLeHNN.

- KoHdurypaumsa v nHankauma TpeHgoB, apxvBauns N3MEpPEeHHbIX 3HaYeHUN.

Mepexon SIMATIC ProTool -> ProTool/Pro

- PasBuTtune ProTool/Pro B cpaBHeHun ¢ ProTool.

- Co3paHue rpanyecknx aKpaHoB.

- Monb3oBaTtenbckue yHKUNUN.

- ApxvBauusi COOBLLEHUI 1 Pe3yNbTaTOB U3MEPEHUA.
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WUnTepdeiic AS - HoBble kypcbl Ha 1998/99 2/7
Pa3pa6OTL|V|KV|, nporpaMmmMmuncCTbl cneunanncTbl No BBOAY B
aKCcnnyaTauno, MOHTaXy, SKcnnyatauumn m o0bCcnyKMBaHUIO

3HaHusa SIMATIC S5 n/unu SIMATIC S7 v 6a3oBble 3HaHUSA No
nepepaye AaHHbIX

r|”

Actuator-Sensor-Interface
Ba3oBbIl Kypc
KO-ASIG 1 peHb

Actuator-Sensor-Interface
[JononHuTenbHbIN Kypc
KO-ASIA 1 peHb

SI MATIC 87 Date: 03.11.2005 % Information and Training Center
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KO-ASIG Ba3oBbi kypc Actuator-Sensor-Interface (uHTepdenc paTumkoB u
CopepxaHue Kypca MCMOJTHUTENbHbIX YCTPOMNCTB)
(Pestome) - OcHoBbl nHTepdenca Actuator-Sensor (AS)
: - CTpyKTypa u KoHurypaums
- Mactep AS, kabenu, mogynu obecnevyeHnst NUTaHus, ynpaensowmne u
CUrHanbHble MOAYNMW, CTapTepbl MOTOPOB, CXEMbI MUTaHWUS,...
- YcTponcTtea ANarHoCTuKu

KO-ASIA AS - nnTtepdpenic , nONONHUTENBbHLIN KYpC

CopeprkaHue Kypca - ®yHKUMOHanbHble 6110kM 1 0bpaboTka 6NOKOB ANA pacLUMPEHHbIX onepauui

(Pestome): MacTtepa.
- Yrny6neHHoe nsyyeHne KOMNOHEHTOB CUCTEMBbI

- Conpsixenne nHtepdenico PROFIBUS DP/AS.
- ObenyxumBaHnune n gnardHoctuka ¢ npumeHeHnem SCOPE S1 anga nHtepdeiica
AS

Training Center Crp. 20 - 12 /16 ST-7PRO1
for Automation and Drives Yto panblie?



OLE ansa ynpaBneHus

SIEMENS

SIMATIC NET - HoBble Kypcbl Ha 1998/99

Ba3oBble 3HaHusA no npepayve AaHHbIX/ NOKanbHbIM CEeTAM

=
e
=

<

PaspaboTumku, ccneymanucTbl No BBOAY
B SKCNIyaTaumio 1 nonb3oBaTenu

S7/PC CBnA3b Yepes

Internet B SIMATIC S7

CopepxaHue kypca
(Pestome):

KO-S7TCPL
CopepxaHue kypca
(Pestome):

KO-S7INTER
CopepxaHue Kypca
(Pestome):

Ba3soBbIN Kypc LAN c TCP/IP
KO-S7INTER 1 neHb
KO-OPC 2 oHA KO-S7TCPL 1 peHb
Sl MATIC 87 Date: 03.11.2005 “ Information and Training Cen_ter
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KO-OPC OLE ans ynpaBneHusi NpoM3BoACTBOM, 6a30BbIv KypcC

- uenb 1 ocHoBbl OPC
- ocHoBbl OLE (apxutekTtypa nporpammHoro obecrneveHms NET)
- YCTaHOBKa KOMMOHEHT 060pyAoBaHMs 1 nporpaMmmHoro obecnevenHns NET

- Mpumep BbINONHEHMS OCHOBaHHbIN Ha npogykTtax OPC SIMATIC NET
- S7-OPC Server
- DP-OPC Server

KommyHukauum S7/PC yepes LAN c ucnonbsoBaHuem TCP/IP
- Pabounii pexxum Industrial Ethernet u ceTeBble KOMMNOHEHTHI.

- CemencTBo npoTokonoB Internet.

- CpaBHeHue ISO/OSI n TCP/IP

- MpoTokonel nepegayn TCP n UDP

- TCP/IP ¢ SIMATIC NET

KommyHukauum Internet B SIMATIC S7

- OcHoBbI 1 TexHonorus Internet

- icnonb3oBaHue Internet B TexXHONOrMsix aBTomaTusaumm.
- KoHuenuun 6e3onacHoCTMy.

- SIMATIC S7 B Internet - noBceMeCTHbIN JOCTYN K BBOAY B 3KCMyaTauuio,
TECTUPOBAHUIO 1 ODCINYXMBAHUIO
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SIMATIC S5 - CuctemHble n BcnoMmoraTtesibHble wpcu%?

MpoekTupoBwmku/NMporpammucTbl/ cneynanucTbl No 7
MOHTaXy U 3KcnnyaTtauuum ﬁ
Ba3oBble 3HaHWA MO cucTemMaMm ynpaBiieHUs
AR >
SIMATIC S5 | |
CucteMmHoe obyyeHune -
yacTtb 1 :
ST-S5SYS1  5awen |
|
SIMATIC S5
CuctemMHoe obyyeHue
yacTtb 2 Y [El L L L
ST-S58YS2 5 nHen
P r—— AR
SIMATIC.SS SIMATIC S5
O6yueHue
06CNYKUBAHMIO MporpammupoBaHue 1
ST-S5SERV 5 nHeil ST-S5PRG1 5 DHen
SIMATIC S5 - JononHuTenbHble KypCbl

SI MATIC 87 Date: 03.11.2005 " Information and Training Center
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CuctemHble Kypcbl  CnctemHoe oby4veHne
KpaTkne Kkypcbl 4N MHXeHepoB
Kypchbl nporpaMmmupoBaHng

[JononHutenbHble PaspaboTka npoekTa/koHdurypaums
KypcChbl MocnepoBatensHoe ynpasneHue ¢ npumerHeHnem GRAPH 5
YcTonumBble K ownbkam cuctembl

Pa3spaboTka ungpoBoro ynpaeneHus
MporpammHoe ynpaBneHue ¢ 0GpaTHOW CBA3bIO
Mo3numnoHnpoBaHue ¢ ncnonb3osaHnem |IP246/266

CoeaunHeHns ToYKa K ToYKe

CBs3b no wuHe L1

SIMATIC S5, PROFIBUS
Pabouas cpega CP 5431 FMS
Pabouas cpega S5-95/PROFIBUS
SIMATIC S5, Industrial Ethernet

CopepxaHue KypcoB [1ns 6ornee nonHbIn XapakTepucTUKM COAEPXKaHMS 3TUX KYpCOB NoXxanymncra
obpatutecs K Hawemy ITC katanory. Bel MoXeTe Nonyy4nTb 3TOT KaTanor Yepes
BaLlero npenofasaTtens Unu 3akasbliBaTb 3TO HenocpeacTseHHo n3 Odumca
Kypcos (cM. nocneaHtolo cTpaHuuy ans agpeca u hopmbl akca).
AnbTepHaTUBHO Bbl MOXeTe nonyy4nTb MHPOPMaLUIO Yepes:

Internet: http://lwww.ad.siemens.de/training
Info Line: Tel: 01805 23 56 11
Fax: 01805 23 56 12
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Mepexon S5 -> S7

ST-7TUPSPS 14 Hepenb

TexHuyeckoe ob6cnyxmnsaHue koHTponnepos SIMATIC SS&’A 7

SIMATIC S7 4/
CneumanucTtbl MO MOHTaXy, 3KCMNyaTaumum n oo6cnyxMBaHuUIo \//
BeuepHue kypcbl according to VDMA/ZVEI 3aouHoe o6yueHue

Al Ty A T $AST

SIMATIC S5 SIMATIC S7 SIMATIC S7

TexHun4yeckoe TexHun4yeckoe TexHuyeckoe

obcnyxuBaHue PLC obcnyxuBaHue PLC ob6cnyxuBaHue PLC

(ocHoBaHo Ha SIMATIC S5) (ocHoBaHo Ha SIMATIC S7) (ocHoBaHo Ha SIMATIC S7)

ST-SPSTEA5 14 Hepenb ST-SPSTEA7 14 Hepenb ST-SPSTEF 6 mecsiueB
A A y - v

SIMATIC S7 SIMATIC S7

Mporpammuctil PLC
(ocHoBaHo Ha SIMATIC S7)

ST-SPSPROF 8 Hepenb

SIMATIC S7

Siemens AG 1999. All rights reserved.

KBanudukaums
AnA cneynanucToB
no PLC

O6HoBRNeHune

Date: 03.11.2005 “ Information and Training Center
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Haw cTpykTyprpoBaHHbIN kypc ob6ydeHns TexHnkos PLC ocHoBaH Ha
pekomeHgauuax VDMA/ZVEI ).

OTn TpeboBaHNa onpenensaoT YTo KBanNMUUMpoBaHHbIN TexHUKy PLC gomkeH
3HaTb 1 YMeTb Aenatb, He3aBucumo oT Tuna PLC 1 ¢ Toukn 3peHnst
notpeduTens.

lNogrotoBKa MOXET UMETH cnegywuwme (bOprI
¢ 3ao4yHoe 06yquMe,

* BeYepHue unun

¢ [AHeBHble KypcChbl.

O6yuatowmecs MoryT caatb 9K3amMeH B KOHLE LMKNa nogrotoBku. [1ns aToro
06bI4HO TpebyeTcs OOUH AeHb, 3K3aMeEH COCTOUT U3 pasgerna Teopun u
npakTU4eckoro pasaena.

Onsa ganbHenwen nidopmaumm, noxanyncra nocMotpute katanor ITC unm
crneymanbHbIi MHOPMaLNOHHBIN NIMCTOK 0 06ydeHumn crneumanuctoB PLC.

) Association of German Machine and Plant Manufacturers (VDMA)
Association of the Electrical and Electronics Industry (ZVEI)

Cneumnanunctel PLC, koTopble 3akoH4nnu ceoe obyyenne no SIMATIC S5, moryT
NOBbLICUTb KBanMmKaLuo B NPOABUHYTOM Kypce Mo pasnnyunusiMnm Mmexay
SIMATIC S5 n SIMATIC S7.
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BOMpPOCHbI ?
/

Ocrtanucb 4/5

MbI rotoBbl NTOMOU4b!

... N0 TenegoHy:
Tel 01805 23 56 11
Fax 01805 23 56 12

... B Internet:
www.ad.siemens.de/training

°
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